
WO 2007/072153 PCT/IB2006/003646  -1 CARBONYLAMINO
PYRROLOPYRAZOLES POTENT KINASE INHIBITORS  This application
claims the benefit of United States Provisional Patent Application  Nos.
60/753,349 filed December 21, 2005 and 60/864,932 filed November 8,
2006, the 5 disclosures of which are incorporated herein by reference in
their entireties.  Field of the Invention The present invention relates
generally to novel chemical compounds and  methods. More particularly,
the invention provides novel carbonylamino pyrrolopyrazole  10
compounds and their analogs, having protein kinase activity, and methods
of synthesizing  and using such compounds. Background  Protein kinases
are a family of enzymes that catalyze phosphorylation of the  hydroxyl
groups of specific tyrosine, serine, or threonine residues in proteins.
Typically, 15 such phosphorylation can dramatically change the function of
the protein and thus protein  kinases can be pivotal in the regulation of a
wide variety of cellular process, including  metabolism, cell proliferation,
cell differentiation, and cell survival. The mechanism of  these cellular
processes provides a basis for targeting protein kinases to treat disease
conditions resulting from or involving disorder of these cellular processes.
Examples of  20 such diseases include, but are not limited to, cancer and
diabetes. Protein kinases can be broken into two types, protein tyrosine
kinases (PTKs) and  serine-threonine kinases (STK5). Both PTKs and
STKs can be receptor protein kinases  or non-receptor protein kinases.
PAK is a family of non-receptor STKs. The p21-activated  protein kinase
(PAK) family of serine/threonine protein kinases plays important roles in
25 cytoskeletal organization and cellular morphogenesis (Daniels at al.,
Trends Biochem. Sci.  24: 350-355 (1999); Sells at al., Trends CelL Biol.
7: 162-167 (1997)). PAK proteins were  initially identified by their
interaction with the active small GTPases, Cdc42, and Rac, and  their
homology to yeast kinase Ste20 (Manser at al., Nature 367: 40-46
(1994)). In  addition to mediating the regulation of actin cytoskeleton and
cell adhesion by Cdc42 and 30 Rac (Daniels at at., Trends Biochem. Sci.
24: 350-355 (1999)), it was determined that  some PAK proteins protect
cells from apoptosis (Gnesutta at al., J. Biol. Chem. 276:  14414-14419
(2001); Rudel at al., Science 276: 1571-1574 (1997); Schurmann et al.,
Mol.  Cell. Biol. 20: 453-461 (2000)); modulate mitogen activated protein
(MAP) kinase  pathways (Bagrodia at al., J. Biol. Chem. 270:
27995-27998 (1995); Brown at al., Curr. 35 Biol. 6: 598-605 (1996);
Chaudhary et al., Cum. Biol. 10: 551-554 (2000); Frost et al.,  EMBO J.
16: 6426-6438 (1997); King et al., Nature 396: 180-183 (1998); Sun at al.,
Curr.  Biol. 10: 281-284 (2000)); mediate T-cell antigen receptor (TCR)
signaling (Yablonski et WO 2007/072153 PCT/1B20061003646  -2 al.,
EMBO J. 17: 5647-5657 (1998)); and respond to DNA damage (Roig at
al., J. Blot.  Chem. 274: 31119-31122 (1999)). Through these diverse
functions, PAK proteins  



regulate cell proliferation and migration. The full-length PAK4 nucleic acid
and amino acid sequences are disclosed in U.S.  5 Patent No. 6,013,500
and have been deposited in GenBank under accession numbers
AF005046 (mRNA) and AAD01210 (amino acid). Modulation of human
PAK4 activity is  reported to result in alterations in cellular processes
affecting cell growth and adhesion.  For example, overexpression of PAK4
in fibroblasts leads to morphological changes that  are characteristic of
oncogenic transformation through induction of anchorage 10 independent
growth and inhibition of apoptosis (Gnesutta at al., J. Blot. Chem.
276:14414- 14419 (2001); Qu at at., Mol. Cell. BioL 21: 3523-2533
(2001)). More recently, it was also  shown that: PAK4 is frequently
overexpressed in human tumor cell lines of various tissue  origins;
expression of an active PAK4 mutant has transforming potential, leading
to  anchorage-independent growth of NIH3T3 cell line; and a
kinase-inactive PAK4 efficiently 15 blocks transformation by activated Ras
and inhibits anchorage-independent growth of  HCT116 colon cancer
cells. These data strongly implicate PAK4 in oncogenic  transformation
and suggest that PAK4 activation is required for Ras-driven, anchorage-
independent growth of human cancer cells. (Smeal, et at, J. Biol. Chem.
277, 550-558  (2002)) In vivo efficacy in mice with implanted tumor of a
compound that inhibits the PAK4  20 kinase domain is shown in the
current application. PAK4 therefore appears to us to be an attractive
target for developing therapeutic  agents effective for treating disorders
involving abnormal cell growth, especially cancer,  For other background
references, see U.S. Patent Application Publication No. 2003/0171357
and PCT Publication W002112242.  25 Summary  In one embodiment, the
current invention provides a compound of formula t, R2  /NH Rs 0 R4  NH
I / R' 0  30 wherein: WO 2007/072153 PCT/1B2006/003646  -3 R' is ethyl,
t-butyl, R. -L-(C3-C12 cycloalkyl), -L-phenyl, -L-(5-12 member  heteroaryl),
-L-(3-12 member heterocyclyl) and -L-(C3-C12 unsaturated nonaromatic
carbocyclyl); each R2 and R3 is independently H, C1-CB alkyl, C2-CB
alkenyl, C2-CB alkynyl, -(C1- 5 C3 alkylene)m (C3-C12 cycloalkyl) or
-(C1-CB perfluoroalkyl), and each R2 and R3 is  optionally further
substituted by 1-3 groups selected from halide, -CN, oxo, -OH, -NH2, C1-
C6 monoalkylamino and CZ-CB dialkylamino; or R2 and R3, together with
the carbon atom  that R2 and R3 attach to, form a ring selected from 3-5
member nonaromatic  



carbocyclylene and 3-5 member heterocyclylene, and the said ring is
optionally further 10 substituted by 1-3 groups selected from C1-C3 alkyl,
C1-C3 perfluoroalkyl, oxo, -(C1-C3  alkylene)m halide, -(C1-C3
alkylene)m CN, -(01-C3 alkylene)m OH, -(C1-C3 alkylene)m NH2,
-(C1-C3 alkylene)m (C1-C6 monoalkylamino) and -(C1-C3 alkylene)m
(C2-C8 dialkylamino); R4 is selected from -ORS, -O-R6-R7,
-O-CH(RB)R9, -N(R1)-R-R7, -N(Rt)CH(RS)R9, - CH(R')-R-R',
-CH(R`)-CH(R)-R9, -B-(C1-C3 alkylene)-CH(RB)R9 and -B-(C1-C3  15
alkylene)m CH(R10)R9, and B is -0-, -N(Rt)- or-CH(Rt)-; RS is R; R is a
divalent radical selected from -(C3-C7 cycloalkylene)-, (3 to 7 member
heterocyclylene)- and -(5 to 7 member heteroaryiene)-, provided when R4
is -CH2-R-R7  and R7 is unsubstituted phenyl, R is not unsubstitued
thiazolylene; R6 is optionally further 20 substituted by 1-4 groups selected
from C1-C3 alkyl, oxo, C1-C3 perfluoroalkyl, -(C1-C3  alkylene)m halide,
-(C1-C3 alkylene)m (C1-C3 alkylamino), -(C1-C3 alkylene)R NH2,
-(C1-C3  alkylene),-OH and -(C1-C3 alkylene)m (C1-C3 alkoxy); R7 is
selected from phenyl, C10-C12 aryl, C3-C12 cycloalkyl, C4-C12
unsaturated  nonaromatic carbocyclyl, 3-12 member heterocyclyl and 5-12
member heteroaryl; 25 RB is -(C1-CB alkylene)m NRPRq, wherein each
RP and Rq is independently H or C1- CB alkyl, or RP and R, together with
the nitrogen atom which RP and Rq attach to, form a  ring selected from
3-7 member heterocyclyl and 5-7 member heteroaryl, and the said ring  is
optionally further substituted by 1-6 groups selected from halide, C1-C3
alkyl, oxo and  C1-C3 perfluoroalkyl; 30 R9 is selected from C,-C6 alkyl,
C2-CB alkenyl, C2-CB alkynyl, C1-CB alkoxyl, C1-CB  perfluoroalkyl,
phenyl, -(L'}phenyl, Cm-C12 aryl, -(L')-(C10-C12 aryl), C3-C12 cycloalkyl,
- (L')-(C3-C12 cycloalkyl), C4-C12 unsaturated nonaromatic carbocyclyl,
-(L')-(C4-012  unsaturated nonaromatic carbocyclyl), 3-12 member
heterocyclyl, -(L')-(3-12 member  heterocyclyl), 5-12 member heteroaryl
and 2 member heteroaryl); 35 Rt0 is selected from C1-C6 alkyl, C1-CB
perfluoroalkyl, -(C1-C6 alkylene)m (C1-CB  alkoxyl), -(C1-CB alkylene)m
(CONR'Rk) wherein each R' and Rk is independently H or C1- C3 alkyl,
-(C1-C3 alkylene),"-(C3-CB cycloalkyl) and -(C1-C3 alkylene)m (3 to 6
member WO 2007/072153 PCT/182006/003646  -4 heterocyclyl), and R1
is optionally further substituted by 1-3 groups selected from halide, - OH,
oxo and C1-C3 alkyl, provided that when R4 is -B-CH(R10)R9, B is NH or
CH2 and R9 is  unsubstituted -CH3 or unsubstituted phenyl, R10 is not
unsubstituted CH3; each R is independently selected from the group
consisting of methyl, n-propyl,  5 isopropyl, n-butyl, sec-butyl, isobutyl,
C5-Ca alkyl, C2-Ca alkenyl, C2-Ca alkynyl, -(C1-C3  alkylene),,~-(C3-C,2
cycloalkyl), -(C1-C3 alkylene)-phenyl, -(C1-C3 alkylene)m (5-12  member
heteroaryl), -(C,-C3 alkylene)m(3-12 member heterocyclyl), -(C,-C3
alkylene)m  (C3-C12 unsaturated non-aromatic carbocyclyl), -(C1-Ca
perfluoroalkyl), -(Cs-C3 alkylene)m- halide, -(C,-Cs alkylene)m-CN,
-(C1-C3 alkylene)m-C(O)R, -(C1-C3 aikylene),-C(O)ORa,  10 (C1-C3
alkylene),, C(O)NRaRb, -(C,-C3 alkylene)m ORa, -(C1-C3 alkylene)m
OC(O)Re, -(C,- 



C3 alkylene)mOC(O)NRaRb, -(C1-C3 alkylene)m-O-S(O)Ra, -(C1-C3
alkylene)mOS(O)2Ra, - (C1-C3 alkylene)mOS(O)2NRRb, -(C1-C3
alkylene)m OS(O)NRaRb, -(C1-C3 alkylene),-NO2,  -(C1-C3
alkylene)m-NRaRb, -(C1-(:3 alkylene)mN(R6)C(O)Rb, -(C1-C3 alkylene)m
N(Ra)C(O)ORb, -(C,-C3 alkylene)m N(R`)C(O)NRaRb, -(C1-C3
alkylene),n N(R)S(O)2Rb,  15 (C1-C3 alkylene)mN(R8)S(O)Rb, -(C1-C3
alkylene),n SRa, -(C1-C3 alkylene)mS(O)Ra, -(C,-C3
alkylene)mS(O)2R8, -(C1-C3 alkylene)mS(O)NRaRb, -(C1-C3
alkylene)mS(O)2NRaRb, -(C1- C3 alkylene)m O-(C1-C3
alkytene)mNRaPb and -(C1-C3 alkylene)m-NRa-(C1-C3 alkylene)- ORb;
the said C3-C12 cycloalkyt, the said phenyl, the said 3-12 member
heterocyciyl and  the said 5-12 member heteroaryl are independently
optionally further substituted by 1-3  20 groups selected from -F, C1-C3
alkyl, C,-C3 perfluoroalkyl and oxo; each R, Rb and R` is independently H,
C1-Ca alkyl, C2-Ca alkenyl, -(C1-C3  alkylene)m(C3-Ca cycloalkyl),
-(C1-C3 alkylene) -(C3-Ca cycloalkenyl), C2-Ca alkynyl, -(C1- C3
alkylene)m-phenyl, -(C1-C3 alkylene)m(5-7 member heteroaryl) or
-(C1-C3 alkylene)m(3- 8 member heterocyclyl), and each Ra, Rb and R` is
independently optionally further 25 substituted by 1-3 groups selected
from halide, hydroxyl, -CN, C,-Ca alkyl, C1-Ca  perfluoroalkyl, C1-Ca
alkoxyl and C1-Ca alkylamino; or, when connected to the same  nitrogen,
Ra and Rb may optionally form a ring selected from-(5-7 member
heteroaryl) and  -(3-8 member heterocyciyl), and the said ring is optionally
further substituted by 1-3 groups  selected from halide, hydroxyl, -CN,
C1-C6 alkyl, C1-Ca perfluoroalkyl, C1-Ca alkoxyl and  30 C1-Ca
alkylamino; each R1 is independently H or C1-C3 alkyl; each R', R5, R7
and R9 is independently optionally further substituted by 1-6  groups
selected from oxo and R`; each R is independently ethyl, t-butyl or R; 35
each L is independently a divalent radical selected from -(C1-C3
alkylene)m (C3-C7  cycloalkylene}, -(C2-Ca alkenylene)-, -(C2-Ca
alkynylene)-, -O-(C1-C3 alkylene)m, -NH-(C1- C3 alkylene)m; WO
2007/072153 PCT/1B2006/003646  -5 each L' is independently a bivalent
radical selected from -(C1-C3 alkylene)-, -0-, - (C1-C3 alkylene)-0-, -N(W)-
and -(Crt-C3 alkylene)-N(R')-; and each m is independently 0 or 1; or a
pharmaceutically acceptable salt, solvate or hydrate thereof. 5 In the 1st
particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, each R2 and R3 is independently H,
CI-Cg alkyl and C3- C5 cycloalkyl, and each R2 and R3 is independently
optionally further substituted. More  particularly, each R2 and R3 is
independently optionally further substituted by 1-3 groups  selected from
-F, oto, Crt-C3 alkyl and C1-C3 perfluoroalkyl. Even more particularly,
each 10 R2 and R3 is independently H, unsubstituted C1-C3 alkyl and
unsubstituted C3-C5  cycloalkyl. Even further more particularly, R2 is
unsubstituted methyl, and R3 is  unsubstituted methyl. 



In the 2nd particular aspect of the embodiment, and in combination with
any other  particular aspects not inconsistent, R2 and R3, together with
the carbon atom that R2 and  15 R3 attach to, form a ring selected from
C3-C5 cycloalkylene and 3-5 member heterocyclylene, and the said ring is
optionally further substituted. More particularly, the  said ring is optionally
further substituted by 1-3 groups selected from -F, oxo, Ci-C3 alkyl  and
C1-C3 perfluoroalkyl. Even more particularly, the said ring is selected from
cyclopropylene, cyciobutylene and cyclopentylene. Even further more
particularly, the 20 said ring is cyclopropylene. More preferably, the said
ring is unsubstituted cyclopropylene.  In the 3`d particular aspect of the
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspect one or two, R' is selected  from
-(C1-C3 alkylene)m phenyl and -L-phenyl, and R' is optionally further
substituted by 1- 6 groups selected from oxo and Rx. More particularly, R'
is phenyl optionally substituted  25 by 1-6 groups selected from oxo and
Rx. In the 4t" particular aspect of the embodiment, and in combination with
any other  particular aspects not inconsistent, especially particular aspect
one or two, R' is selected  from -(C1-C3 alkylene)m (C3-C12 cycloalkyl)
and -L-(C3-C12 cycloalkyl), and R' is optionally  further substituted by 1-6
groups selected from oxo and Rx. More particularly, R' is C3-C12 30
cycloalkyl optionally further substituted by 1-6 groups selected from oxo
and R. Even  more particularly, R' is selected from cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl,  and R' is optionally further substituted by 1-6
groups selected from oxo and Rx. in the 5"' particular aspect of the
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspect one or two, R' is selected  35
from -(C1-C3 alkylene)m (5-10 member heteroaryl) and -L-(5-10 member
heteroaryl), and R' is optionally further substituted by 1-6 groups selected
from oxo and Rx. More  particularly, R' is selected from 5-10 member
heteroaryl optionally further substituted by 1 WO 2007/072153
PCT/IB2006/003646  -6 6 groups selected from oxo and Rx. Even more
particularly, R' is selected from pyridinyl,  thiophenyl, thiazolyl and
imidazolyl, and R1 is optionally further substituted by 1-6 groups  selected
from oxo and Rx. In the 6"' particular aspect of the embodiment, and in
combination with any other  5 particular aspects not inconsistent,
especially particular aspect one or two, R' is selected  from -(C1-C3
alkylene)m (3-10 member heterocyclyi) and -L-(3-10 member
heterocyclyl),  and R' is optionally further substituted by 1-6 groups
selected from oxo and Rx. More  particularly, R' is 3-10 member
heterocyclyl optionally further substituted by 1-6 groups  selected from oxo
and Rx. Even more particularly, R1 is selected from tetrohydrofuranyl, 10
tetrahydropyranyl and morpholinyl, and R' is optionally further substituted
by 1-6 groups  selected from oxo and Rx. In the 7'h particular aspect of
the embodiment, and in combination with any other  particular aspects not
Inconsistent, especially particular aspect one or two, R1 is selected  from
-(C1-C3 alkylene)m (C3-C12 unsaturated nonaromatic carbocyclyl) and
-L-(C3-C,2 



15 unsaturated nonaromatic carbocyclyl), and R' is optionally further
substituted by 1-6  groups selected from oxo and W. More particularly, R'
is C3-C12 unsaturated nonaromatic  carbocyclyl optionally further
substituted by 1-6 groups selected from oxo and Rx. In the 8th particular
aspect of the embodiment, and In combination with any other  particular
aspects not inconsistent, especially particular aspect one or two, R' is
selected  20 from C1-C5 alkyl, CrC8 alkenyl and CrCa alkynyl, and R' is
optionally further substituted  by 1-6 groups selected from oxo and W. In
the 9"' particular aspect of the embodiment, and in combination with any
other  particular aspects not inconsistent, especially particular aspect one
or two, R' is selected  from -L-(C1-C8 alkyl), -L-(CrC8 alkenyl) and
-L-(C2-C8 alkynyl), and R' is optionally further  25 substituted by 1-6
groups selected from oxo and W. In the 10'" particular aspect of the
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspect one or two, R' is selected  from
C1-Ca alkyl, -(C1-C3 alkylene),,,-phenyl, -(C3-C5 cycloalkylene)-phenyl,
-(C1-C3  alkylene)m (5-6 member heteroaryl), -(Ca-Cs cycloalkylene)-(5-6
member heteroaryl),  30 (C1-C3 alkylene)m (C3-C1o cycloalkyl), -(C1-C3
alkylene)m (C3-C1o cycloalkenyl),-(C1-C3  alkylene)m (3-8 member
heterocyciyl) and -(C3-C5 cycloalkylene)-(3-8 member  heterocyclyl), and
R1 is optionally further substituted by 1-6 groups selected from oxo and
Rx. In the 11"' particular aspect of the embodiment, and in combination
with any other  35 particular aspects not inconsistent, especially particular
aspect one or two, R1 is selected  from C1-Ca alkyl, phenyl, -(C1-C3
alkylene}phenyl, -(cyclopropylene)-phenyl, pyridinyl, - (C,-C3
alkylene)-pyridinyl, -(cyclopropylene)-pyridinyl, thiophenyl, thiazolyl,
imidazolyl,  WO 2007/072153 PCT/1B2006/003646  -7 cyclopropyl,
-cyclobutyl, cyclopentyl, cyclohexyl, tetrohydrofuranyl, tetrahydropyranyl,
morpholinyl, and R' is optionally further substituted by 1-6 groups selected
from oxo and  W. In the 12" particular aspect of the embodiment, and in
combination with any other  5 particular aspects not inconsistent,
especially particular aspects two to eleven, R' is  optionally further
substituted with 1-6 groups selected from C1-C3 alkyl, C1-C3
pertluoroalkyl, oxo, -(C1-C3 alkylene)mhalide, -(C1-C3 alkylene)m CN,
-(C1-C3 alkylene)m- OH, -(C1-C3 alkylene)mORd, -(C1-C3
alkylene),-NH2, -(C1-C3 alkylene) -(C1-C6  monoalkylamino), -(C1-C3
alkylene)m(CZ-Ce dialkylamino), -(C1-C3 alkylene)mCONRRe, 10
wherein each Rd and Re is independently H or C1-C3 alkyl. More
particularly, R' is  optionally further substituted by 1-3 groups selected
from -F, C1-C3 alkyl, C1-C3 alkoxyl and  C1-C3 perfluoroalkyl. In the 13"
particular aspect of the embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects two to
twelve, R4 is -OR6- 15 R7. In the 14"' particular aspect of the
embodiment, and in combination with any other  



particular aspects not inconsistent, especially particular aspects 2 to 12,
R4 is -N(R`)R6-R7  wherein Rt is H or C1-C3 alkyl. More preferably, R4 is
-NH-R6-R7. In the 15" particular aspect of the embodiment, and in
combination with any other  20 particular aspects not inconsistent,
especially particular aspects 2 to 12, R4 is -CH(Rt)-R6- R7 wherein R` is
H or C1-C3 alkyl. More preferably, R4 is -CH2-R6-R7. In the 16" particular
aspect of the embodiment, and in combination with any other  particular
aspects not inconsistent, especially particular aspect 13 to 15, R6 is -(3-7
member heterocyclylene)-, and R6 is optionally substituted. More
preferably, R6 is 25 selected from aziridinyl, azitidinyl, pyrrolidinyl and
piperidinyl, and R6 is optionally further  substituted. Even more preferably,
R6 is optionally further substituted by 1-4 groups  selected from -F, C1-C3
alkyl, C1-C3 perfiuoroalkyl and oxo. Even further more preferably,  R6 is
selected from unsubstituted azitidinyl, unsubstituted azitidinyl,
unsubstituted  pyrrolidinyl and unsubstituted piperidinyl. 30 In the 17"'
particular aspect of the embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 13 to 15,
R6 is selected  from -cyclopropylene-, -cyclobutylene- and
-cyclopentylene-, R6 is optionally further  substituted. More particularly,
R6 is -cyclopropylene- optionally further substituted by 1-4  groups
selected from oxo, -F, C1-C3 alkyl and C1-C3 pertluoroalkyl. Even more
particularly,  35 R6 is unsubstituted cyclopropylene. WO 2007/072153
PCT/1B2006/003646  In the 18th particular aspect of the embodiment,
and in combination with any other particular aspects not inconsistent,
especially particular aspects thirteen to seventeen, R7  is phenyl, and R' is
optionally further substituted. In the 19th particular aspect of the
embodiment, and in combination with any other  5 particular aspects not
inconsistent, especially particular aspects 13 to 17, R' is 5 member
heteroaryl containing 1-3 heteroatoms selected from N, S and 0, and R7 is
optionally  further substituted. More particularly, R' is 5 member heteroaryl
containing 1-2 N  heteroatoms, and R7 is optionally further substituted. In
the 20th particular aspect of the embodiment, and in combination with any
other  10 particular aspects not inconsistent, especially particular aspects
13 to 17, R7 is 6 member  heteroaryl containing 1-3 heteroatoms selected
from N, S and 0, and R7 is optionally  further substituted. More
particularly, R7 is 6 member heteroaryl containing 1-2 N  heteroatoms,
and R7 is optionally further substituted. In the 21st particular aspect of the
embodiment, and in combination with any other  15 particular aspects not
inconsistent, especially particular aspects 18 to 20, R7 is optionally
further substituted by 1-6 groups selected from -F, Ct-C3 alkyl, C1-C3
perfluoroalkyl. More  preferably, R7 is optionally further substituted by 1-6
groups selected from halide and Cj- C3 alkyl. In the 22'd particular aspect
of the embodiment, and in combination with any other  20 particular
aspects not inconsistent, especially particular aspects 2 to 12, R4 is
selected  from -O-CH(R8)-R9. 



In the 23d particular aspect of the embodiment, and in combination with
any other  particular aspects not inconsistent, especially particular aspects
2 to 12, R4 is -B-(Cl-C3  alkylene)-CH(R8)-R9, wherein B is-O-, -NRW- or
-CH(Rt)- and Rt is H or CI-C3 alkyl. More  25 preferably, Rt is H. In the
24th particular aspect of the embodiment, and in combination with any
other  particular aspects not inconsistent, especially particular aspects 2 to
12, R4 is selected  from -N(Rt)CH(R8)R9 and wherein Rt is H or Ct-C3
alkyl. In the 25' particular aspect of the embodiment, and in combination
with any other  30 particular aspects not inconsistent, especially particular
aspects 2 to 12, R4 is selected  from -CH(Rt)CH(R8)-R9, and wherein R'
is H or Cj-C3 alkyl. In the 26th particular aspect of the embodiment, and in
combination with any other  particular aspects not inconsistent, especially
particular aspect 23, 24 or 25, R` is H. In the 27th particular aspect of the
embodiment, and in combination with any other  35 particular aspects not
inconsistent, especially particular aspects 22 to 26, R8 is -(CI-C6
alkylene)m NRPR4, wherein each R. and R is independently H or Ct-C3
alkyl. More  particularly, R6 is selected from -CH2-N-(CH3)2,
-CHrNH-CH3 and -CH2-NH2. WO 2007/072153 PCT/TB2006/063646  In
the 28th particular aspect of the embodiment, and in combination with any
other particular aspects not inconsistent, especially particular aspects 22
to 26, R8 is -(C1-Ce  atkylene)m NRPR, and wherein R and R9, together
with the nitrogen atom they attach to,  form a ring selected from 3-7
member heterocyclyl and 5-7 member heteroaryl, the said 5 ring is
optionally further substituted by 1-6 groups selected from halide, C1-C3
alkyl and C1- C3 perfluoroalkyl. In the 29i particular aspect of the
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspects 22 to 28, R is phenyl,  and R is
optionally further substituted. 10 In the 30th particular aspect of the
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspects 22 to 28, R is 6 member
heteroaryl containing 1-2 N heteroatoms, R9 is optionally further
substituted. More  preferably, R9 is pyridinyl, and R9 is optionally further
substituted. In the 31st particular aspect of the embodiment, and in
combination with any other  15 particular aspects not inconsistent,
especially particular aspects 22 to 28, R is 5 member  heteroaryl
containing 1-2 N heteroatoms, and R9 is optionally further substituted. to
the 32'a particular aspect of the embodiment, and in combination with any
other  particular aspects not inconsistent, especially particular aspects 22
to 28, R9 is Ce-C7  cycloalkyl, and R is optionally further substituted. 20 In
the 33 d particular aspect of the embodiment, and in combination with any
other  particular aspects not inconsistent, especially, particular aspects 22
to 28, R9 is 5-7  member heterocyclyl containing 1-2 heteroatoms
selected from N, S and 0, R9 is  optionally further substituted. In the 30
particular aspect of the embodiment, and in combination with any other  



25 particular aspects not inconsistent, especially particular aspects 22 to
33, R is optionally  further substituted by 1-6 groups selected from
-(C1-C3 alkylene),-halide, -(C1-C3  aikylene)m hydroxyl, -(C1-C3
alkylene)m -CN, C1-Ce alkyl, C,-Ce perfiuoroalkyl, -(C1-C3  alkylene)m
(C1-C8 alkoxyl), -(Cl-C3 alkylene)m NH2, and -(C1-C3 alkylene),c (C,-CB
alkylamino). More particularly, Re is optionally further substituted by 1-6
groups selected  30 from -F, C1-C3 alkyl, C1-C3 perfluoroalkyl, C,-C3
alkoxyl and oxo. In the 358, particular aspect of the embodiment, and in
combination with any other  particular aspects not inconsistent, especially
particular aspects 1 to 12 and particular  aspects 29 to 34, R4 is
-0-(C1-C3 alkylene)m CH(R70)Rs. More particularly, R4 is -0- CH(Rt0)R.
Even more particularly, Rt0 is selected from C1-C5 alkyl, -(C1-Ce
alkylene) 35 (C1-C6 alkoxyl) and -(C1-C3 atkylene)m (3-6 member
heterocyclyl), and R10 is optionally  further substituted. WO 2007/072153
PCT/IB2006/003646  -10 In the 36th particular aspect of the embodiment,
and in combination with any other  particular aspects not inconsistent,
especially particular aspects 1 to 12 and particular  aspects 29 to 34, R4 is
-NRt-(C1-C3 alkylene)m CH(Rt)R8. More particularly, R4 is -
NW-CH(R10)R0. Even more particularly, Rt is H. Even further more
particularly, R10 is selected 5 from C1-Ce alkyl, -(C1-C6 alkylene),,;
(C1-Ce alkoxyl) and -(C1-C3 alkylene)m (3-6 member  heterocyclyl), and
R10 is optionally further substituted. In the 37th particular aspect of the
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspects 1 to 12 and particular  aspects
29 to 34, R4 is -CHRt-(C1-C3 atkylene)m CH(R1D)R0. More particularly,
R4 is  10 CHRt-CH(R10)R9. Even more particularly, Rt is H. Even further
more particularly, R10 is  selected from C1-Ce alkyl, -(C1-Ce
alkylene),"-(C1-Ca alkoxyl) and -(C1-C3 alkylene)m-(3-6  member
heterocyclyl), and R10 is optionally further substituted. In the 38th
particular aspect of the embodiment, and in combination with any other
particular aspects not inconsistent, R2 is unsubstituted methyl; R3 is
unsubstituted methyl;  15 Rt is selected from the group consisting of
C1-C8 alkyl, -(C1-C3 alkylene)m-phenyl, -(C3-C7 cycloalkylene)-phenyl,
-(C1-C3 alkylene)m (C3-C12 cycloalkyl), -(C3-C7 cycloalkylene)-(C3- C12
cycloalkyl), -(C1-C3 alkylene)m (C3-Cs2 unsaturated nonaromatic
carbocyclyl), -(C3-C7  cycloalkylene)-(C3-C12 unsaturated nonaromatic
carbocyclyl) -(C1-C3 alkylene)m (5-10  member heteroary)), -(C3-C7
cycloalkylene)-(5-10 member heteroaryp, -(C1-C3 alkylene)m 20 (3-10
member heterocyclyl) and -(C3-C7 cycloalkylene)-(3-10 member
heterocyclyl), and  R' is optionally further substituted by 1-6 groups
selected from the group consisting of C1- C3 alkyl, -(C1-C3 alkylene)m
(C3-Cs cycloalkyl), -(C1-C3 alkylene)m (3-6 member  heterocyclyi
optionally further substituted by 1-2 methyl), F, Cl, -CN, C1-C3
perfluoroalkyl, - (C1-C3 alkylene)m-NH2, -(C1-C3 alkylene)m NH(C1-C4
alkyl), -(C1-C3 alkylene)m N(C1-C4 25 alkyi)(C1-C4 alkyl), -(C1-C3
alkylene)m NH-(C3-Cs cycloalkyl) -(C1-C3 alkylene)m OH, -(C1-C3
alkylene)m O-(C1-C4 alkyl), -(C1-C3 alkylene)m O-(C3-Cs cycloalkyl),
(C1-C3 alkylene)m- C(O)-NH2, -(C1-C3 alkylene),, C(O)-NH-(C1-C4 alkyl)
and -(C1-C3 alkylene),-C(O)-N(C1-C4  



alkyl)(C1-C4 alkyl). In the 39th particular aspect of the embodiment, and in
combination with any other  30 Particular aspects not inconsistent, R2 is
unsubstituted methyl; R3 is unsubstituted methyl;  R1 is selected from the
group consisting of C1-C8 alkyl, C3-C8 cycloalkyl, phenyl, -(C1-C3
alkylene)-phenyl, -(cyclopropylene)-phenyl, -pyridinyl, -(C1-C3
alkylene)-pyridinyl, - (cyciopropylene)-pyridinyl, -pyrimidinyl, -(C1-C3
alkylene)-pyrimidlnyl, -(cyclopropylene)- pyrimidinyl, thiophenyl, -(C1-C3
alkylene)-thiophenyl, -(cyclopropylene)-thiophenyl, 35 pyrazolyl, -(C1-C3
alkylene)-pyrazolyl, -(cyclopropylene)-pyrazolyi, tetrahydrofuranyl, -(C1-
C3 alkylene)-tetrahydrofuranyl, -(C1-C3 cyclopropylene)-tetrahydrofuranyl,
tetrahydropyranyl, -(C1-C3 alkylene)-tetrahydropyranyl, -(C1-C3
cyclopropylene) WO 20071072193 PCT/TR20061003646  -11
tetrahydropyranyl, morpholinyl, -(C1-C3 alkylene)-morpholinyl,
-(cyclopropylene)- morphoiinyl, imidazolyl, -(C1-C3 alkylene)-imidazolyl,
-(cyclopropylene)-imidazolyl,  thiazolyl, -(C1-C3 alkylene)-thiazolyl,
-(cyclopropylene)-thiazolyl, isothiazolyl, -(C1-C3  alkylene)-isothiazolyi,
-(cyclopropylene)-isothiazolyl, oxazolyi, -(C1-C3 alkylene)-oxazolyl,  5
(cyclopropylene)-oxazolyt, isoxazolyi, -(C1-C3 alkylene)-isoxazolyi,
-(cyclopropylene)- isoxazolyl, benzothiophenyl, -(C1-C3
alkylene)-benzothiophenyl, -(cyclopropylene)- benzothiophenyl,
benzothiazolyl, -(C1-C3 alkylene)benzothiazolyl, -(cyclopropylene)-
benzothiazolyl, dihydrobenzofuranyl, -(C1-C3
alkylene)-dihydrobenzofuranyl, - (cyclopropylene)-dlhydrobenzofuranyi,
pyrazinyl, -(C1-C3 alkylene)-pyrazinyl and  10 (cyclopropylene)-pyrazinyl,
wherein R' is optionally further substituted by 1-3 groups  selected from F,
Cl, C1-C3 alkyl, C1-C3 perfluoroalkyl and C1-C3 alkoxyl. In the 40'h
particular aspect of this embodiment, and in combination of any other
particular aspects not inconsistent, R2 and R3 forms a unsubstituted
cyclopropylene group.  In another embodiment, the current invention
provides a compound of formula II,  R2 NH R3 0 NH N B-..-R\ R7  R' 15 0
19  wherein: B is -0-, -NR`- or -CHRL, wherein R' is H or C1-C3 alkyl; R' is
selected from C1-C8 alkyl, -(C1-C3 alkylene)m phenyl, -(C3-C5
cycloalkylene)- 20 phenyl, -(C1-C3 alkylene)m (C3-C1n cycloalkyl),
-(C1-C3 alkylene)m (C6-C1e cycloalkenyl), - (C1-C3 alkylene)m (3-10
member heterocyclyl), -(C3-C5 cycloalkylene)-(3-10 member
heterocyclyl), -(C1-C3 alkylene)m-(5-12 member heteroaryl) and -(C3-Ce
cycloalkylene)-(5- 12 member heteroaryl), and R' is optionally further
substituted by 1-6 groups selected  from -(C1-C3 alkylene)m halide,
-(C1-C3 alkylene)m hydroxyl, -(C1-C3 alkylene),-CN, C1 25 Ce alkyl,
C1-C6 perfluoroalkyl, -(C1-C3 alkylene)m (C1-Ce alkoxyl), -(C1-C3
alkylene),,,-NH2,  



-(C1-C3 alkylene)m (C1-Ce alkylamino), -(C1-C3 alkylene)m (C3-C5
cycloalkyl) and -(C1-C3  alkylene)m-(3-5 member heterocyclyl), and the
said C3-C5 cycloalkyl and the said 3-5  member heterocyclyl is optionally
further substituted by 1-3 group selected from -F, C1-C3  alkyl, C1-C3
perfluoroalkyl and oxo; 30 each R2 and R3 is independently C1-C3 alkyl,
or R2 and R3, together with the  carbon atom that R2 and R3 attach to,
form a C3-C4 cycloalkylene; WO 2007/072153 PC6/1B2006/003646  -12
R8 is a divalent radical selected from cyclopropylene, cyclobutylene,
cyclopentylene and -(3-6 member heterocyclyiene)-, R8 Is optionally
further substituted by  1-6 groups selected from halide, C1-C3 alkyl, oxo
and C1-C3 perfluoroalkyl; R7 is selected from phenyl, 5 member
heteroaryl , pyridinyl, 6 member heteroaryl  5 containing 2-3 heteroatoms
selected from N, S and 0, 7-10 member heteroaryl and 3-12  member
heterocyclyl, R7 is optionally further substituted by 1-6 groups selected
from  halide, -C1-C3 perfluoroalkyl, C1-C3 alkyl, C1-C3 alkoxy, C1-C3
alkylamino, -OH, -NH2 and - CN; each m is Independently 0 or 1; or 10 a
pharmaceutically acceptable salt, solvate or hydrate thereof. In the 1s'
particular aspect of the embodiment, and in combination with any other
particular aspects not inconsistent, B is -0-. In the 2"d particular aspect of
the embodiment, and in combination with any other  particular aspects not
inconsistent, B. Is -NR`-. More particularly, R` is H. Also more  15
particularly, Rt is C1-C3 alkyl. In the 3d particular aspect of the
embodiment, and in combination with any other  particular aspects not
inconsistent, B is -CHRt-. More particularly, R` is H. Also more
particularly, R' is C1-C3 alkyl. In the 4'' particular aspect of the
embodiment, and in combination with any other  20 particular aspects not
inconsistent, especially particular aspects 2 to 3, R2 is methyl, and  R3 is
methyl. In the 5th particular aspect of the embodiment, and in combination
with any other  particular aspects not inconsistent, especially particular
aspects 2 to 4, R1 is C1-C5 alkyl,  and R' is optionally further substituted.
25 In the 6'" particular aspect of the embodiment, and in combination with
any other  particular aspects not inconsistent, especially particular aspects
2 to 4, R' is phenyl, and  R' is optionally further substituted. In the 7"'
particular aspect of the embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 2 to 4, R'
is -(C1-C3  30 alkylene)-phenyl, and R' is optionally further substituted. In
the 8th particular aspect of the embodiment, and in combination with any
other  particular aspects not inconsistent, especially particular aspects 2 to
4, wherein R' is -(C3- C5 cycloalkylene)-phenyl, and R' is optionally further
substituted. 



In the gth particular aspect of the embodiment, and in combination with
any other  35 particular aspects not inconsistent, especially particular
aspects 2 to 4, R' is 5-10 member  heteroaryl, and R' is optionally further
substituted. More particularly, the 5-10 member WO 2007/072153
PCT/1B20061003646  -13 heteroaryl is selected from pyridinyl,
thiophenyl, thiazolyl and imidazolyl, and R' is  optionally further
substituted. in the 10" particular aspect of the embodiment, and in
combination with any other  particular aspects not inconsistent, especially
particular aspects 2 to 4, R' is -(C1-C3  5 alkylene}(5-10 member
heteroaryl), and R' is optionally further substituted. More particularly, the
5-10 member heteroaryl is selected from pyridinyl, thiophenyl, thiazolyl
and imidazolyl, and R' is optionally further substituted. In the 11'" particular
aspect of the embodiment, and in combination with any other  particular
aspects not inconsistent, especially particular aspects 2 to 4, R1 is
-(C3-C5  10 cycloalkylene)-(5-10 member heteroaryl), and R1 is optionally
further substituted. More particularly, the 5-10 member heteroaryl is
selected from pyridinyl, thiophenyl, thiazolyl  and imidazolyl, and R' is
optionally further substituted. In the 12"particular aspect of the
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspects 2 to 4, R' Is -(C1-C3  15
alkylene)-(C3-C1o cycloalkyl), and R1 is optionally further substituted.
More particularly, the C3-C10 cycloalkyl is selected from cyciopropyl,
cyclobutyl, cyclopentyi and cyclohexyl, and  R1 is optionally further
substituted, In the 13'" particular aspect of the embodiment, and in
combination with any other  particular aspects not Inconsistent, especially
particular aspects 2 to 4, R' is C3-C10  20 cycloalkyl, and R' is optionally
further substituted. More particularly, the C3-C10 cycloalkyl is selected
from cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl, and R' is
optionally  further substituted. In the 14th particular aspect of the
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspects 2 to 4, R' is -(C1-C3  25
alkylene)-(C5-C10 cycloalkenyl), and R' is optionally further substituted. In
the 151h particular aspect of the embodiment, and in combination with
any other  particular aspects not inconsistent, especially particular aspects
2 to 4, R1 is C5-C10  cycloalkenyl, and R' is optionally further substituted.
In the 16" particular aspect of the embodiment, and in combination with
any other  30 particular aspects not inconsistent, especially particular
aspects 2 to 4, R1 is -(C1-C3  alkylene)-(3-10 member heterocyclyl), and
R' is optionally further substituted, More  particularly, the 3-10 member
heterocyclyl is selected from tetrohydrofuranyl,  tetrahydropyranyi and
morpholinyl, and R' is optionally further substituted. In the 17" particular
aspect of the embodiment, and in combination with any other  35
particular aspects not inconsistent, especially particular aspects 2 to 4, R'
is -(C3-C5  cycloalkylene)-(3-10 member heterocyclyl), and R' is optionally
further substituted. More 



WO 2007/072153 PCT/IB2006/003646  -14 particularly, the 3-10 member
heterocyclyl is selected from tetrohydrofuranyl,  tetrahydropyranyl and
morpholinyl, and R1 is optionally further substituted. In the 18th particular
aspect of the embodiment, and in combination with any other  particular
aspects not inconsistent, especially particular aspects 2 to 4, R' is 3-10  5
member heterocyclyl, and R' is optionally further substituted. More
particularly, the 3-10 member heterocyclyl is selected from
tetrohydrofuranyl, tetrahydropyranyl and  morpholinyl, and R' is optionally
further substituted. In the 19`t particular aspect of the embodiment, and in
combination with any other  particular aspects not inconsistent, especially
particular aspects 2 to 18, R' is optionally  10 further substituted by 1-6
groups selected from halide, C1-C3 alkyl, C1-C3 pertluoroalkyl, - OH,
C1-C3 alkoxy, -NH2, C1-C3 alkylamino and CN. In the 20th particular
aspect of the embodiment, and in combination with any other  particular
aspects not inconsistent, especially particular aspects 2 to 19, Rs is
cyclopropylene optionally further substituted. More preferably, Re Is
unsubstituted  15 cyclopropylene. in the 21st particular aspect of the
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspects 2 to 19, Re is  cyclobutylene
optionally substituted. More preferably, Re is unsubstituted cyclobutylene.
In the 22nd particular aspect of the embodiment, and in combination with
any other  20 particular aspects not inconsistent, especially particular
aspects 2 to 19, Re is -(3-6  member heterocyclylene)-, and Re is
optionally substituted. More preferably, Re is  selected from aziridinyl,
azitidinyl, pyrrolidinyl and piperidiny(, and Re is optionally further
substituted. Even more preferably, Re is optionally further substituted by
1-4 groups  selected from -F, C1-C3 alkyl and oxo. Even further more
preferably, Re is selected from 25 unsubstituted aziridinyl, unsubstituted
azitidinyl, unsubstituted pyrrolidinyl and  unsubstituted piperidinyl. In the
23`d particular aspect of the embodiment, and in combination with any
other  particular aspects not inconsistent, especially particular aspects 2 to
19, Re Is  cyclopentylene, and Re is optionally substituted. More
preferably, Re is unsubstituted  30 cyclopentylene. In the 24th particular
aspect of the embodiment, and in combination with any other  particular
aspects not inconsistent, especially particular aspects 2 to 23, R' is
phenyl, and  R' is optionally substituted. More particularly, R7 is optionally
further substituted by 1-6  groups selected from halide, C1-C3 alkyl and
C1-C3 perfluoroalkyl. 35 in the 25th particular aspect of the embodiment,
and in combination with any other  particular aspects not inconsistent,
especially particular aspects 2 to 23, R7 is pyridinyl, WO 2007/072153
PCTlIB2006/003646  -15 and R' is optionally substituted. More
particularly, R7 is optionally further substituted by 1- 



6 groups selected from halide, C1-C3 alkyl and C1-C3 perfluoroalkyl. In
the 261" particular aspect of the embodiment, and in combination with any
other  particular aspects not inconsistent, especially particular aspects 2 to
23, R7 is 5 member  5 heteroaryl, and R7 is optionally further substituted.
More particularly, R' is optionally further substituted by 1-6 groups
selected from halide, C1-C3 alkyl and C1-C3  perfluoroalkyt. In the 27"'
particular aspect of the embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 2 to 23,
R7 is 6 member  10 heteroaryl containing 2-3 heteroatoms selected from
N, S and 0, and R7 is optionally further substituted. More particularly, R7
is optionally further substituted by 1-6 groups  selected from halide, C1-C3
alkyl and C1-C3 perfluoroalkyl. In the 28U' particular aspect of the
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspects 2 to 23, R7 is 7-10  15 member
heteroaryl, and R' is optionally further substituted. More particularly, R' is
optionally further substituted by 1-6 groups selected from halide, C1-C3
alkyl and C1-C3  perfluoroalkyl In the 2961 particular aspect of the
embodiment, and In combination with any other  particular aspects not
inconsistent, especially particular aspects 2 to 23, R7 is 3-12  20 member
heterocyclyl, and R7 is optionally further substituted. More particularly, R'
is optionally further substituted by 1-6 groups selected from halide, C1-C3
alkyl and C1-C3  perfluoroalkyi. In the 3061 particular aspect of the
embodiment, and in combination with any other  particular aspects not
inconsistent, R2 is methyl; R3 is methyl; S Is -0-, -NH- or -Cti2-; R1  25 is
selected from the group consisting of C,-C6 alkyl, phenyl, -(C1-C3
alkylene)-phenyl,  (cyclopropylene)-phenyl, C3-C16 cycloalkyl, -(C1-C3
alkylene)-(C3-C,6 cycloalkyl), 3-10  member heterocyclyl, -(C1-C3
alkylene)-(3-10 member heterocyclyl), -(cyclopropylene)-(3- 10 member
heterocyclyl), 5-12 member heteroaryl, -(C1-C3 alkyiene)-(5-12 member
heteroaryl) and -(cyclopropylene)-(5-12 member heteroaryl), and R1 is
optionally further 30 substituted by 1-6 groups selected from F, CI,
hydroxyl, ON, C,,-C6 alkyl, C1-C6  perfluoroalkyl and -(C1-C3 alkylene),r
(C1-C6 alkoxyl). Preferably, R6 is unsubstituted  cyclopropylene or
cyclopropylene substituted by 1-3 groups selected from F, Cl, C1-C3  alkyl
and C,-C3 perfluoalkyl. Also preferably, R7 is selected from the group
consisting of  phenyl, 5-6 member heteroaryl and 4-7 member
heterocyclyl, and R7 is optionally further 35 substituted by 1-3 groups
selected from F, Cl, C1-C3 alkyl, C1-C3 perfluoalkyl and C1-C3  alkoxyl.
WO 2007/072153 PCT/1B2006/003646  -16 In the 31st particular aspect
of this embodiment, and in combination of any other  particular aspects
not inconsistent, R2 and R3 forms a unsubstituted cyclopropylene group.
In another embodiment, the currently invention provides a compound of
formula  Ill, 



R2  NH R30 R8  N B' H NH ERs  R1 5 0 Ili  wherein: B Is -0-, -NW- or
-CHRt-, wherein Rt is H or C1-C3 alkyl; R1 is selected from C1-Ca alkyl,
-(C1-C3 alkylene)m phenyl, -(C3-C5 cycloalkylene)  10 phenyl, -(C1-C3
alkylene)m (C3-C1o cycloalkyl), -(C1-C3 alkylene)m (C5-Cio
cycloalkenyl), - (C1-C3 alkylene),n (3-10 member heterocyclyl), -(C3-C5
cycloalkylene)-(3-10 member  heterocyclyl), -(C1-C3 alkylene)m (5-12
member heteroaryt) and -(C3-C5 cycloalkylene)-(5- 12 member
heteroaryl), and R1 is optionally further substituted by 1-6 groups selected
from -(C1-C3 a0rylene)m halide, -(C1-C3 alkylene)m hydroxyl, -(CT-C3
alkylene)m -CN, 01 15 Ce alkyl, C1-C5 perfluoroalkyl, -(C1-C3 alkylene),n
(C1-Ce alkoxyi), -(C1-C3 alkylene)m NH2,  -(C1-C3 alkylene)m (Ci-Ca
alkylamino), -(C1-C3 alkyiene),n (C3-C5 cycloalkyl) and -(C1-C3
alkylene)m (3-5 member heterocyclyl), and the said C3-C5 cycloalkyl and
the said 3-5  member heterocyclyl is optionally further substituted by 1-3
group selected from -F, C1-C3  alkyl, C1-C3 perfluoroalkyl and oxo; 20
each R2 and R3 is Independently C1-C3 alkyl, or R2 and R3, together
with the  carbon atom that R2 and R3 attach to, form a C3-C4
cycloalkylene; R8 is -(C1-Co alkylene)m NRPR9, wherein each R and R9
is independently H, C1- C3 alkyl, or R and R, together with the nitrogen
atom they attach to, form a ring selected  from 3-7 member heterocyclyl
and 5-7 member heteroaryl, the said ring is optionally 25 further
substituted by 1-6 groups selected from halide, C1-C3 alkyl and C1-C3
perfluoroalkyl; Rs is selected from C1-C6 alkyl, C1-C5 perfluoroalkyl,
phenyl, -(C1-C3 alkylene)- phenyl, C10-C12 aryl, C3-C12 cycloalkyl,
-(C1-C3 alkylene)-(C3-C12 cycloalkyl), C4-C12  unsaturated nonaromatic
carbocyclyl, -(C1-C3 alkylene)-(C4-C12 unsaturated nonaromatic 30
carbocyclyl), 3-12 member heterocyclyl, -(C1-C3 alkylene)-(3-12 member
heterocyclyl), 5 - 12 member heteroaryl and -(C1-C3 alkylene}(5 to 12
member heteroaryl), and each R8 is  independently optionally further
substituted by 1-6 groups selected from halide, C1-Co WO 2007/072153
PCT/1B2006/003646  -17 alkyl, C,-C6 perfluoroalkyl, -OH, C1-C5 alkoxy,
-(C1-C6 alkylene)-(C,-C6 alkoxy) -NH2, -(C1- C8 alkylene)-NH2, -(C1-C6
alkylene)-(C1-C8 alkylamino) and C1-C6 alkylamino and CN; and  each m
is independently 0 or 1; or a pharmaceutically acceptable salt, solvate or
hydrate thereof. 5 In the 1st particular aspect of this embodiment, and in
combination with any other  particular aspects not inconsistent, B is -0-. 



In the 2nd particular aspect of this embodiment, and in combination with
any other  particular aspects not inconsistent, B is -NRt-. More particularly,
R` is H. Also more  particularly, Rt is C1-C3 alkyl. 10 In the 3`d particular
aspect of this embodiment, and in combination with any other  particular
aspects not inconsistent, B is -CHRt-. More particularly, Rt is H. Also more
particularly, Rt is C1-C3 alkyl. In the 4"' particular aspect of this
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspects I to 3, R2 is methyl, and  15 R3
is methyl. In the 5" particular aspect of this embodiment, and in
combination with any other  particular aspects not inconsistent, especially
particular aspects 1 to 4, R' is C1-C8 alkyl,  and R' is optionally further
substituted. In the 6" particular aspect of this embodiment, and in
combination with any other  20 particular aspects not inconsistent,
especially particular aspects I to 4, R' is phenyl, and  R' is optionally
further substituted. In the 7th particular aspect of this embodiment, and in
combination with any other  particular aspects not inconsistent, especially
particular aspects 1 to 4, R1 is -(C1-C3  alkylene}phenyl, and R1 is
optionally further substituted. 25 In the &m particular aspect of this
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspects I to 4, R' is -(C3-C5
cycloalkylene)-phenyl, and R' is optionally further substituted. In the 9"
particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 1 to 4, R'
is 5-10 member  3.0 heteroaryl, and R1 is optionally further substituted.
More particularly, the 5-10 member heteroaryl is selected from pyridinyl,
thiophenyl, thiazolyl and imidazolyl, and R1 is  optionally further
substituted. In the 10t" particular aspect of this embodiment, and in
combination with any other  particular aspects not inconsistent, especially
particular aspects 1 to 4, R' is -(C1-C3  35 alkylene)-(5-10 member
heteroaryl), and R' is optionally further substituted. More particularly, the
5-10 member heteroaryl is selected from pyridinyl, thiophenyl, thiazolyl
and imidazolyl, and R' is optionally further substituted. WO 2007/072153
PCT/IB2006f003646  -18 In the 11`h particular aspect of this embodiment,
and in combination with any other  particular aspects not inconsistent,
especially particular aspects 1 to 4, R' is -(C3-C5  cycloalkylene)-(5-10
member heteroaryl), and R' is optionally further substituted. More
particularly, the 5-10 member heteroaryl is selected from pyridinyl,
thiophenyl, thiazolyl  5 and imidazolyl, and R' is optionally further
substituted. In the 12"' particular aspect of this embodiment, and in
combination with any other  particular aspects not inconsistent, especially
particular aspects 1 to 4, R' is -(Cy-C3  alkylene)-(C3-Cio cycloalkyl), and
R' is optionally further substituted. More particularly, the  



C3-C1o cycloalkyl is selected from cyclopropyl, cyclobutyl, cyclopentyl
and cyclohexyl, and  10 R' is optionally further substituted. In the 13th
particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially. particular aspects 1 to 4, R'
is C3-C1o  cycloalkyl, and R1 is optionally further substituted. More
particularly, the C3-C1o cycloalkyl  is selected from cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl, and R' is optionally  15 further
substituted. In the 14"particular aspect of this embodiment, and in
combination with any other  particular aspects not inconsistent, especially
particular aspects 1 to 4, R' is -(C,-C3  alkylene)-(Cs-C7o cycloalkenyl),
and R' is optionally further substituted. In the 15th particular aspect of this
embodiment, and in combination with any other  20 particular aspects not
inconsistent, especially particular aspects I to 4, R' is C5-C10
cycloalkenyl, and R' is optionally further substituted. In the 16th particular
aspect of this embodiment, and in combination with any other  particular
aspects not inconsistent, especially particular aspects 1 to 4, R' is -(C1-C3
alkylene)-(3-10 member heterocyclyl), and R1 is optionally further
substituted. More 25 particularly, the 3-10 member heterocyclyl is selected
from tetrohydrofuranyl,  tetrahydropyranyl and morpholinyl, and R' is
optionally further substituted. In the 17th particular aspect of this
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspects 1 to 4, R' is -(C3-C5
cycloalkylene)-(3-10 member heterocyclyl), and R1 is optionally further
substituted. More 30 particularly, the 3-10 member heterocyclyl is selected
from tetrohydrofuranyl,  tetrahydropyranyl and morpholinyl, and R' is
optionally further substituted. In the 18th particular aspect of this
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspects I to 4, R1 is 3-10 member
heterocyclyl, and R1 is optionally further substituted. More particularly, the
3-10 member 35 heterocyclyl is selected from tetrohydrofuranyl,
tetrahydropyranyl and morpholinyl, and R'  is optionally further substituted.
WO 2007/072153 PCT/TB2006/003646  -19 In the 19i particular aspect of
this embodiment, and in combination with any  other particular aspects not
inconsistent, especially particular aspects 5 to 1s, R' is  optionally further
substituted by 1-6 groups selected from halide, C1-C3 alkyl, C1-C3
perfluoroalkyl, -OH, C1-C3 alkoxy, -NH2, C1-C3 alkylamino and CN. 5 In
the 20th particular aspect of this embodiment, and in combination with any
other  particular aspects not inconsistent, especially particular aspects 1 to
19, R9 is -(C1-C6  alkylene)m NRPR9, wherein each RR and R is
independently H, C1-C3 alkyl. More  particularly, R6 is selected from
-CH2-N-(CH3)2, -CH2-NH-CH3 and -CH2-NH2. In the 2161 particular
aspect of this embodiment, and in combination with any other  10
particular aspects not inconsistent, especially particular aspects I to 19,
R6 is -(C1-C6  alkylene)n,.NRPR, and RP and R, together with the
nitrogen atom they attach to, form a 3- 



7 member heterocyclyl, the said 3-7 member heterocyclyl is optionally
further substituted  by 1-6 groups selected from halide, C1-C3 alkyl and
C1-C3 perfluoroalkyl. In the 22nd particular aspect of this embodiment,
and in combination with any other  15 particular aspects not inconsistent,
especially particular aspects 1 to 19, R3 is -(C1-C6  alkylene)m NRPR,
and RP and R4, together with the nitrogen atom they attach to, form a 5- 7
member heteroaryl, the said 5-7 member heteroaryl is optionally further
substituted by 1- 6 groups selected from halide, C1-C3 alkyl and C1-C3
perfluoroalkyl. In the 23 d particular aspect of this embodiment, and in
combination with any other  20 particular aspects not inconsistent,
especially particular aspects 1 to 22, R9 is phenyl, and  R9 is optionally
further substituted. In the 24th particular aspect of this embodiment, and in
combination with any other  particular aspects not inconsistent, especially
particular aspects I to 22, R9 is 6 member  heteroaryf containing 1-2 N
heteroatoms, and R$ is optionally further substituted. More  25 preferably,
R9 is pyridinyl, and R9 Is optionally further substituted. In the 25th
particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 1 to 22,
R9 is 5 member  heteroaryl containing 1-2 N heteroatoms, and R9 is
optionally further substituted. In the 26th particular aspect of this
embodiment, and in combination with any other  30 particular aspects not
inconsistent, especially particular aspects 1 to 22; R9 Is C5-C7  cycloalkyl,
R9 is optionally further substituted. More preferably, R9 is cyciohexyl, and
R9 is  optionally further substituted. In the 27`h particular aspect of this
embodiment, and in combination with any other  particular aspects not
inconsistent, especially particular aspects I to 22, R9 is 5-7 member  35
heterocyclyl containing 1-2 heteroatoms selected from N, S and 0, R9 is
optionally further  substituted. WO 2007/072153 PCT/182006/003646  -20
In the 28h particular aspect of this embodiment, and in combination with
any other  particular aspects not inconsistent, especially particular aspects
1 to 22, R9 IS -(C1-C3  alkylene)-phenyl, and R9 is optionally further
substituted. More preferably, R9 is -CH2- phenyl, and R9 is optionally
further substituted. 5 In the 29" particular aspect of this embodiment, and
in combination with any other  particular aspects not inconsistent,
especially particular aspects 1 to 22, R9 is -(C1-C3  alkylene)-(5 to 12
member heteroaryl), and R9 is optionally further substituted. In the 30'h
particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects I to 22,
R9 is -(C1-C3  10 alkylene)-(C3-C12 cycloalkyl), and R9 is optionally
further substituted. In the 31st particular aspect of this embodiment, and in
combination with any other  particular aspects not inconsistent, especially
particular aspects 1 to 22, R9 is selected  from C1-C6 alkyl, C1-C6
perfluoroalkyl and C,-C6 alkoxyl, and R9 is optionally further  substituted. 



15 In the 32nd particular aspect of this embodiment, and in combination
with any other  particular aspects not inconsistent, especially particular
aspects 1 to 22, R9 is -(C1-C3  alkylene)-(3 to 12 member heterocyclyl),
and R9 is optionally further substituted. In the 33d particular aspect of this
embodiment, and in combination with any  other particular aspects not
inconsistent, especially particular aspects 23 to 32, R9 is  20 optionally
further substituted by 1-6 groups selected from halide, hydroxyl, -CN, C
-C6  alkyl, C1-Ce perfluoroalkyl, C1-Ca alkoxyl and C1-C6 alkylamino. In
the 30' particular aspect of this embodiment, and in combination with any
other  particular aspects not inconsistent, especially particular aspects 1 to
33, the compound is  of the stereochemistry of the compound for formula
Ilia: R2  /NH R3 0 s  /J R N\ NB C  NH \Ra  R1 25 Ilia  The in the 35th
particular aspect of this embodiment, and in combination with any  other
particular aspects not inconsistent, especially particular aspects 1 to 33,
the  compound has an enantiomeric enrichment of the enantiomeric
isomer of formula Ilia of 30 higher than 80%. Preferably, the compound
has an enantiomeric enrichment of the  enantiomeric isomer of formula Ilia
of higher than 90%. Even more preferably, the WO 2007/072153
PCT/1B2006/003646  -21 compound has an enantiomeric enrichment of
the enantiomeric isomer of formula Ilia of  higher than 95%. The In the 36'"
particular aspect of this embodiment, and in combination with any  other
particular aspects not inconsistent, R2 is methyl; R3 is methyl; B is -0-,
-NH- or - 5 CH2-;; R' is selected from the group consisting of C1-CB alkyl,
phenyl, -(C1-C3 alkylene) phenyl, -(cyclopropylene)-phenyl, C3-C1o
cycloalkyl, -(C1-C3 alkylene)-(C3-C10 cycloalkyl),  3-10 member
heterocyclyl, -(C1-C3 aikylene)-(3-10 member heterocyclyl), -
(cyclopropylene)-(3-10 member heterocyclyl), 5-12 member heteroaryl,
-(C1-C3 alkylene)- (5-12 member heteroaryl) and -(cyclopropylene)-(5-12
member heteroaryl), and R' is 10 optionally further substituted by 1-6
groups selected from F, Cl, hydroxyl; ON, C1-CB alkyl,  C1-Ce
pertluoroalkyl and -(C1-C3 alkylene),, (C1-C6 alkoxyl). Preferably, R8 is
-(C1-Cs  alkylene)m NRPR, wherein each R and R is independently H or
C1-C3 alkyl. Ever more  preferably, R8 is selected from CH2-N-(CH3)2,
-CH2-NH-CH3 and -CH2-NH2. Also  preferably, R8 is -(C1-Ce alkylene)m
NRPR9, and RP and R, together with the nitrogen atom 15 they attach to,
form a 3-7 member heterocyclyl, the said 3-7 member heterocyclyl is
optionally further substituted by 1-6 groups selected from halide, C1-C3
alkyl and C1-C3  



perfluoroalkyl. Also preferably, R9 is selected from the group consisting of
C1-C3 alkyl,  phenyl, -(C1-C3 alkylene)-phenyl, 5-6 member heteroaryl
and 3-7 member cycloalkyl, and  Re is optionally further substituted with
1-6 groups selected from F, Cl, C1-CB alkyl, C1-CB  20 perfluoroalkyl,
-OH, C1-CB alkoxy, -(C1-CB alkylene)-(C1-C8 alkoxy) and ON. In the
378i particular aspect of this embodiment, and in combination of any other
particular aspects not inconsistent, R2 and R3 forms a unsubstituted
cyclopropylene group.  In another embodiment, the current invention
provides a compound selected from  the group consisting of N H3C OH3
N N--~//O -N H H3C CH3  CH3 N O  HN (R N N N-~ N cH3  CH3 HN O
O(R N ~-/ CH3  25 F , 6 WO 2007/072153 PCT/TB2006/003646  -22 H
H3C CH3 HC N 0 H o NH I N o CH3 N\ ~,CH3 -'~  NH HN (S) HN CH3  O
HN 0 (S N  F CH3 F F H3C CH3 H N 0  3C CH3 ~0 6 ICH3  N~ N HNCH3
HN (?I) HN 0 (S) N CH3  'CH3 Stows Ph CH3 H3C CH3 N H 0 /  N N-~
/CH3 HN HN(5) N/CHg  HN (S) N \  O CH3 CH3  F \ ' F  HC CH3 N O 



O CH3  HN 0 ( \  CH3  and 5 or a pharmaceutically acceptable salt
thereof. In another embodiment, the current invention provides a
compound selected from  the group consisting of H3C H3C CH3  N CH3
O H O N N CH3 N \ N HN /CH3  HN (S) N~ HN 0 (S) N 0 CH3 CH3  N
WO 2007/072153 PCT/1B2006/003656  -23 H3C CH3 H3C CH3 H N y//0
N y//O N\ I N-\ CH N\ I N--\ CH  HN HN (s) N HN O(S) N 3  \ CH3  CH3 N
S F  N H3C CH3 o r~  H3C CH3 ~/O N\ N o CH3  (S) N  N ' N HN CH3 HN
0 HN (s) N/ 7 0 ,--- CH3  cHa s q F C H 3 C \  H H3C CH3 N HA N N l
N_..~/O N\ I N~ \ CH3 HN O(S) NCH3  HN\, (s) N CH3 5)O N CH3  H3C
CH3 



N O i N:\ N--~ D  HN O(S) NCH3  0 CH3  H3C and CH3 5 or a
pharmaceutically acceptable salt thereof. In another embodiment, the
current invention provides a compound selected from  the group
consisting of H H3C CH30 N H 3C N-~O \ \ CH3 Ni N-S 0 CH3  0 CH3 HN
N  HN 0 (s) N\ F O CH3  CH3 H3C H3C CH3 F WO 2007/072153
PCT/1B2006/003646  -24 H H3C CH30 0 N-NH CH 3 /~IJ~N CH3  N\ N \\
i H N C CH3 N-0 0  0  HN 0 (S) N CH3 S N-CH3  H3C H Hie CH3 O / \
H3CCH30 N\ N. // - 0 (S) HN N O(S) NCH3 HN O H3C-N  0 CH3 (S)
.CH3  H3 F  H H3C CH3 O / \  



N\ I N { O F  HN H3C_ CH3  and F or a pharmaceutically acceptable salt
thereof. 5 in another embodiment, the current invention provides a
compound selected from  the group consisting of H3C  N CH3 0 H3C CH3
N \ I N--~  ~/0  N N N\  HN N HN  O `CHs HN 0 N ~ F C5  H3C CH3 H3C
CH3  N /~ H N N  N HN-( N ( N O  HN N 0 HN (R( N  and /v/ WO
2007/072153 PCT/IS2006/003646  -25 or a pharmaceutically acceptable
salt thereof. In another embodiment, the current invention provides a
method to treat abnormal  cell growth in a mammal, comprising
administering to the mammal the compound the  current invention. More
particularly, the abnormal cell growth is cancer. 5 In yet another
embodiment, the current invention provides a pharmaceutical
composition comprising a compound of the invention, In yet another
embodiment, the current invention provides a pharmaceutical
composition comprising a compound of the invention and a
pharmaceutically acceptable  carrier. 10 In yet another embodiment, the
current invention provides a method of treating a  mammalian disease
condition mediated by protein kinase activity, comprising  administering to
a mammal a therapeutically acceptable amount of a compound, salt,
hydrate or solvate of the invention. In one aspect of this embodiment,
mammalian disease  condition Is tumor growth or abnormal cell
proliferation. 15 In yet another embodiment, the current invention provides
a method of modulating  



the activity of a protein kinase, comprising contacting the protein kinase
with an effective  amount of a compound, or pharmaceutically acceptable
salt, solvate of any of the  invention. In one aspect of this embodiment, the
protein kinase is a PAK4 protein kinase. In some embodiments, the
present teachings provide pharmaceutical  20 compositions comprising
any of the compounds described herein and a pharmaceutically
acceptable carrier. Examples of such compositions are described below.
In some embodiments, the present teachings provide a method of treating
abnormal cell growth in a mammal, including a human, the method
comprising administering  to the mammal any of compound or
pharmaceutical composition of the present teachings. 25 In some
embodiments, the abnormal cell growth is cancer, including, but not
limited to, lung cancer, bone cancer, pancreatic cancer, skin cancer,
cancer of the head or  neck, cutaneous or intraocular melanoma, uterine
cancer, ovarian cancer, rectal cancer,  cancer of the anal region, stomach
cancer, colon cancer, breast cancer, uterine cancer,  carcinoma of the
fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix,
30 carcinoma of the vagina, carcinoma of the vulva, Hodgkin's disease,
cancer of the  esophagus, cancer of the small intestine, cancer of the
endocrine system, cancer of the  thyroid gland, cancer of the parathyroid
gland, cancer of the adrenal gland, sarcoma of  soft tissue, cancer of the
urethra, cancer of the penis, prostate cancer, chronic or acute  leukemia,
lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or
ureter, 35 renal cell carcinoma, carcinoma of the renal pelvis, neoplasms
of the central nervous  system (CNS), primary CNS lymphoma, spinal axis
tumors, brain stem glioma, pituitary  adenoma, or a combination of one or
more of the foregoing cancers. In some WO 2007/072153
PCT/1B2006/003646  -26 embodiments, said abnormal cell growth is a
benign proliferative disease, including, but  not limited to, psoriasis, benign
prostatic hypertrophy or restinosis. In some embodiments, the method
further comprises administering to the  mammal an amount of one or more
substances selected from anti-tumor agents, anti- 5 angiogenesis agents,
signal transduction inhibitors, and antiproliferative agents, which amounts
are together effective in treating said abnormal cell growth. Such
substances  include those disclosed in PCT Publication Nos. WO
00/38715, WO 00/38716, WO  00/38717, WO 00/38718, WO 00/38719,
WO 00/38730, WO 00/38665, WO 00/37107 and  WO 00/38786, the
disclosures of which are incorporated herein by reference in their  10
entireties. Examples of anti-tumor agents include mitotic inhibitors, for
example vinca alkaloid  derivatives such as vinbiastine vinorelbine,
vindescine and vincristine; colchines  allochochine, halichondrine,
N-benzoyltrthethyl-methyl ether colchicinic acid, dolastatin 10,
maystansine, rhizoxine, taxanes such as taxol (paclitaxel), docetaxel
(Taxotere), 2'-N-[3 15 (dimethytamino)propyllglutaramate (taxol
derivative), thiocholchicine, trityl cysteine,  teniposide, methotrexate,
azathioprine, fluorouricil, cytocine arabinoside, 2'2'- difluorodeoxycytidine
(gemcitabine), adriamycin and mitamycin. Alkylating agents, for  



example cis-platin, carboplatin oxiplatin, iproplatin, Ethyl ester of
N-acetyl-DL-sarcosyl-L- leucine (Asaley or Asalex),
1,4-cyclohexadiene-1,4-dicarbamic acid, 2,5 -bis(1-azirdinyl} 20
3,6-dioxo-, diethyl ester (diaziquone), 1,4-bis(methanesulfonyloxy)butane
(bisutfan or  leucosutfan) chiorozotocin, clomesone,
cyanomorpholinodoxorubicin, cyclodisone,  dianhydroglactitol,
fluorodopan, hepsutfam, mitomycin C, hycantheonemitomycin C,
mitozolamide, 1-(2-chloroethyl)-4-(3-chloropropyl)-piperazine
dihydrochloride,  piperazinedione, pipobroman, porfiromycin,
spirohydantoin mustard, teroxirone, tetraplatin, 25 thiotepa,
triethylenemelamine, uracil nitrogen mustard, bis(3-mesyloxypropyi)amine
hydrochloride, mitomycin, nitrosoureas agents such as
cyclohexyl-chioroethylnitrosourea,
methyicyciohexyl-chloroethylnitrosourea
1-(2-chloroethyl)-3-(2,6-dioxo-3-piperidyl)-1-nitroso- urea,
bis(2-chloroethyl)nitrosourea, procarbazine, dacarbazine, nitrogen
mustard-related  compounds such as mechioroethamine,
cyclophosphamide, ifosamide, melphalan, 30 chlorambucil, estramustine
sodium phosphate, strptozoin, and temozolamide. DNA anti- metabolites,
for example 5-fluorouracil, cytosine arabinoside, hydroxyurea,
2-[(3hydroxy-2- pyrinodinyl)methylene}-hydrazinecarbothioamide,
deoxyfluorouridine, 5-hydroxy-2- formylpyridine thiosemicarbazone,
alpha-2'-deoxy-6-thioguanosine, aphidicolin glycinate, 5-
azadeoxycytidine, beta-thioguanine deoxyriboside, cyclocytidine,
guanazole, inosine 35 glycodialdehyde, macbecin II, pyrazolimidazole,
cladribine, pentostatin, thioguanine,  mercaptopurine, bleomycin,
2-chlorodeoxyadenosine, inhibitors of thymidylate synthase  such as
raltitrexed and pemetrexed disodium, clofarabine, floxuridine and
fludarabine. WO 2007/072153 PCT/182006/003646  -27 DNA/RNA
antimetabolites, for example, L-alanosine, 5-azacytidine, acivicin,
aminopterin  and derivatives thereof such as
N-[2-chioro-5-[[(2,4-diamino-5-methyl-6-quinazolinyl)-
methyl3amino)benzoyll-L-aspartic acid, N-[4-([(2,4-diamino-5-ethyl-6-
quinazotinyl)methyl]amino3-benzoyij-L-aspartic acid, N-[2-chloro-4-[[(2,4 5
diaminopteridinyl)methylamino]benzoyl3-L-asparfic acid, soluble Baker's
antifol, dichloroallyl  lawsone, brequinar, ftoraf, dihydro-5-azacytidine,
methotrexate, N-(phosphonoacetyl)-L- aspartic acid tetrasodium salt,
pyrazofuran, trimetrexate, plicamycin, actinomycin D,  cryptophycin, and
analogs such as cryptophycin-52 or, for example, one of the preferred
anti-metabolites disclosed in European Patent Application No. 239362
such as N-(5-NN-(3,4 10
dihydro-2-methyl-4-oxoquinazolin-6-ylmethyiyN-methylamino3-2-thenoyl)-
L-glutamic acid;  growth factor inhibitors; cell cycle inhibitors; intercalating
antibiotics, for example adriamycin  and bleomycin; proteins, for example
interferon; and anti-hormones, for example anti- estrogens such as
NolvadexTM (tamoxifen) or, for example anti-androgens such as
Casodex'rm 4'-c ano-3- 4-fluorohen isul hon 2 h drox 2 meth 13 15
(trifluoromethyl)propionanllide). Such conjoint treatment may be achieved
by way of the  simultaneous, sequential or separate dosing of the
individual components of the treatment.  Anti-angiogenesis agents include
MMP-2 (matrix-metalioprotienase 2) inhibitors, MMP-9
(matrix-metalloprotienase 9) inhibitors, and COX-11 (cyclooxygenase II)
inhibitors.  Examples of useful COX-II inhibitors include CELEBREXTM
(alecoxib), valdecoxib, and  



20 rofecoxib. Examples of useful matrix metalloproteinase Inhibitors are
described in WO 96/33172 (published October 24, 1996), WO 96/27583
(published March 7, 1996), European  Patent Application No. 97304971.1
(filed July 8, 1997), European Patent Application No.  99308617.2 (filed
October 29, 1999), WO 98/07697 (published February 26, 1998), WO
98/03516 (published January 29, 1998), WO 98/34918 (published August
13, 1998), WO 25 98/34915 (published August 13, 1998), WO 98/33768
(published August 6, 1998), WO  98/30566 (published July 16, 1998),
European Patent Publication 606,046 (published July  13, 1994),
European Patent Publication 931,788 (published July 28, 1999), WO
90/05719  (published May 331, 1990), WO 99/52910 (published October
21, 1999), WO 99/52889  (published October 21, 1999), WO 99/29667
(published June 17, 1999), PCT International 30 Application No. PCT/18
98/0 1 1 1 3 (filed July 21, 1998), European Patent Application No.
99302232.1 (filed March 25, 1999), Great Britain patent application
number 9912961.1 (filed  June 3, 1999), United States Provisional
Application No. 60/148,464 (filed August 12, 1999),  United States Patent
5,863,949 (issued January 26, 1999), United States Patent 5,861,510
(issued January 19, 1999), and European Patent Publication 780,386
(published June 25, 35 1997), all of which are herein incorporated by
reference in their entirety. Preferred MMP-2  and MMP-9 inhibitors are
those that have little or no activity inhibiting MMP-1. More  preferred, are
those that selectively inhibit MMP-2 and/or MMP-9 relative to the other
matrix WO 2007/072153 PCT/IB2006/003646  -28 metalloproteinases (i.e.
MMP-1, MMP-3, MMP-4, MMP-5, MMP-8, MMP-7, MMP-8, MMP- 10,
MMP-11, MMP-12, and MMP-13). Examples of MMP inhibitors include
AG-3340, RO 32-3555, RS 13-0830, and the  following compounds:
3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(I-hydroxycarbamoyl- 5
cyclopentyl)-amino]-propionic acid;
3-exo-3-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]
&oxa-bicyclo[3.2.lloctane-3-carboxylic acid hydroxyamide; (2R, 3R)
1-[4-(2-chloro-4-
fluoro-benzyloxy)-benzenesulfonyl]-3-hydroxy-3-methyl-piperidine-2-carbo
xylic acid  hydroxyamide;
4[4-(4-8uoro-phenoxy)-benzenesulfonylamino]-tetrahydro-pyran-4-
carboxylic acid hydroxyamide;
3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(1 10
hydroxycarbamoyl-cyclobutyq-amino)-propionic acid;
4-[4-(4-chloro-phenoxy)-
benzenesulfonylamino]-tetrahydro-pyran-4-carboxylic acid hydroxyamide;
3-[4-(4-chloro- phenoxy)
benzenesulfonylaminol-tetrahydro-pyran-3-carboxylic acid hydroxyamide;
(2R,  3R)
1-[4-(4fluoro-2-methyl-benzyloxy)-benzenesulfonyl)-3-hydroxy-3-methyl-pi
peridine-2- carboxylic acid hydroxyamide;
3-[[4-(4-fluoro-phenoxy)-benzenesutfonyi]-(1 15
hydroxycarbamoyl-1-methyl-ethyl)-amino]-propionic acid;
3-[[4-(4-fluoro-phenoxy)-
benzenesulfonyl]-(4-hydroxy-carbamoyltetrahydro-pyran-4-yl)-amino]-prop
ionic acid; 3-
exo-3-(4-(4-chloro-phenoxy)benzene-sulfonylamino]-8-oxa-bicyclo[3.2.I
]octane-3- carboxylic acid hydroxyamide;
3-endo-3-[4-(4-fluoro-phenoxy}-benzenesulfonylamino]-&
oxa-bicyclo[3.2.1]octane-3-carboxylic acid hydroxyamide;
3-14-(4-fluoro-phenoxy) 20
benzenesulfonylamino]-tetrahydro-furan-3-carboxylic acid hydroxyamide;
and  pharmaceutically acceptable salts, solvates and hydrates thereof. 



Examples of signal transduction inhibitors include agents that can inhibit
EGFR  (epidermal growth factor receptor) responses, such as EGFR
antibodies, EGF antibodies,  and molecules that are EGFR inhibitors;
VEGF (vascular endothelial growth factor) 25 inhibitors; and erbB2
receptor inhibitors, such as organic molecules or antibodies that bind  to
the erbB2 receptor, for example, HERCEPTIN'"A (Genentech, Inc. of
South San  Francisco, California, USA). EGFR inhibitors are described in,
for example in WO 95/19970 (published July 27,  1995), WO 98/14451
(published April 9, 1998), WO 98/02434 (published January 22,  30 1998),
and United States Patent 5,747,498 (issued May 5, 1998).
EGFR-inhibiting agents include, but are not limited to, the monoclonal
antibodies C225 and anti-EGFR 22Mab  (lmClone Systems Incorporated
of New York, New York, USA), the compounds ZD-1839  (AstraZeneca),
BIBX-1382 (Boehringer Ingelheim), MDX-447 (Medarex Inc. of Annandale,
New Jersey, USA), and OLX-103 (Merck & Co. of Whitehouse Station,
New Jersey, USA), 35 VRCTC-310 (Ventech Research) and EGF fusion
toxin (Seragen Inc. of Hopkinton,  Massachusetts). WO 2007/072153
PCT/1B2006/003646  -29 VEGF inhibitors, for example SU-5416 and
SU-6668 (Sugen Inc. of South San  Francisco, California, USA), can also
be combined or co-administered with the  composition. VEGF inhibitors
are described in, for example In WO 99/24440 (published  May 20, 1999),
PCT International Application PCTlIB99/00797 (filed May 3, 1999), in WO
5 95/21613 (published August 17, 1995), WO 99/61422 (published
December 2, 1999), United  States Patent 5,834,504 (issued November
10, 1998), WO 98/50356 (published November  12, 1998), United States
Patent 5,883,113 (issued March 16, 1999), United States Patent
5,886,020 (issued March 23, 1999), United States Patent 5,792,783
(issued August 11,  1998), WO 99/10349 (published March 4, 1999), WO
97/32856 (published September 12, 10 1997), WO 97/22596 (published
June 26, 1997), WO 98/54093 (published December 3,  1998), WO
98/02438 (published January 22, 1998), WO 99/16755 (published April 8,
1999),  and WO 98/02437 (published January 22, 1998), all of which are
herein incorporated by  reference in their entirety. Other examples of
some specific VEGF inhibitors are IM862  (Cytran Inc. of Kirkland,
Washington, USA); antl-VEGF monoclonal antibody bevacizumab 15
(Genentech, Inc. of South San Francisco, California); and anglozyme, a
synthetic  ribozyme from Ribozyme (Boulder, Colorado) and Chiron
(Emeryville, California). ErbB2 receptor inhibitors, such as GW-282974
(Glaxo Wellcome plc), and the  monoclonal antibodies AR-209 (Aronex
Pharmaceuticals Inc. of The Woodlands, Texas,  USA) and 28-1 (Chiron),
may be administered in combination with the composition. Such 20 erbB2
inhibitors include those described in WO 98/02434 (published January 22,
1998),  WO 99/35146 (published July 15, 1999), WO 99/35132 (published
July 15, 1999), WO  98/02437 (published January 22, 1998), WO
97/13760 (published April 17, 1997), WO  95/19970 (published July 27,
1995), United States Patent 5,587,458 (issued December  24, 1996), and
United States Patent 5,877,305 (issued March 2, 1999), each of which is 



25 herein incorporated by reference in its entirety. ErbB2 receptor
inhibitors useful in the  present invention are also described in United
States Provisional Application No.  60/117,341, filed January 27, 1999,
and in United States Provisional Application No.  60/117,346, filed
January 27, 1999, both of which are herein incorporated by reference in
their entirety. 30 Other antiproliferafive agents that may be used include
inhibitors of the enzyme  famesyl protein transferase and Inhibitors of the
receptor tyrosine kinase PDGFr, including  the compounds disclosed and
claimed in the following United States patent applications:  09/221946
(filed December 28, 1998); 09/454058 (filed December 2, 1999);
09/501163  (filed February 9, 2000); 09/539930 (filed March 31, 2000);
09/202796 (filed May 22, 35 1997); 09/384339 (filed August 26, 1999);
and 09/383755 (filed August 26, 1999); and the  compounds disclosed
and claimed in the following United States provisional patent  applications:
60/168207 (filed November 30, 1999); 60/170119 (filed December 10,
1999); WO 2007/072153 PCT/182006/003646  -30 60/177718 (filed
January 21, 2000); 60/168217 (filed November 30, 1999), and 60/200834
(filed May 1, 2000). Each of the foregoing patent applications and
provisional patent  applications is herein incorporated by reference in their
entirety. Compositions of the invention can also be used with other agents
useful in treating  5 abnormal cell growth or cancer, including, but not
limited to, agents capable of enhancing  antitumor immune responses,
such as CTLA4 (cytotoxic lymphocite antigen 4) antibodies,  and other
agents capable of blocking CTLA4; and anti-proliferative agents such as
other  farnesyl protein transferase inhibitors. Specific CTLA4 antibodies
that can be used in the  present invention include those described in
United States Provisional Application 10 60/113,647 (filed December 23,
1998) which is herein incorporated by reference in its  entirety. Unless
otherwise stated, the following terms used in the specification and claims
have the meanings discussed below. Variables defined in this section,
such as R, X, n  and the like, are for reference within this section only, and
are not meant to have the save 15 meaning as may be used outside of
this definitions section. Further, many of the groups  defined herein can be
optionally substituted. The listing in this definitions section of typical
substituents is exemplary and is not intended to limit the substituents
defined elsewhere  within this specification and claims. As used herein,
the symbol [------] when incorporated into the chemical  20 structure of a
substituent means that the atom to which [------] is attached is the point of
attachment of that substitutent to some position on another molecule. For
example, X in  :6: the hypothetical molecule CH3CH2-X might be defined
as X is 4 . In which case,  the placement of [------] attached to the
arbitrarily numbered position C-1, means that  C-1 of the phenyl ring is
attached to the methylene carbon. 25 The symbols "```"" and " , " 4 0" ,
when used together in a single molecule without  



further indication otherwise, for example, chemical name or accompanying
description,  merely indicate relative stereochemistry of trans or cis where
applicable. The symbol " and the symbol" ", used together or separately,
in combination with an  indication of them representing the absolute
stereochemistry, for example, an indication of  30 "S" or "R" in the
corresponding chemical structure or the accompanying chemical name,
indicate the absolute stereochemistry of the corresponding chiral center.
When a diradical is referred as, for example, -O-CH2- or -(C1-C3
alkylene)-NH-, it  is understood that each end of the diradical can equally
connect to another moiety. For WO 2007/072153 PCTIIB2006/003646
-31 example, if K is defined as A-L-B, and L is a diradical selected from
-0-CH2- and -(C1-C3  alkylene)-, it is understood that K is therefore
selected from A-O-CH2-B, A-CH2-O-B, and  A-(C1-C3 alkylene)-B. A and
B herein refer to different organic moieties. "Aliphatic" refers to
straight-chain, branched or cyclic C1-C12 hydrocarbons which  5 are
completely saturated or which contains one or more units of unsaturation
but which  are not aromatic. Examples of aliphatic groups include linear,
branched or cyclic alkyl,  alkenyl, alkynyl groups and hybrids thereof such
as (cycloalkyl)alkyl, (cycloalkenyl)alkyl,  etc. An aliphatic group may be
optionally substituted by 1-6 substituents. Suitable  substituents on an
aliphatic group include: 3-12 member heterocyclyl, Ce-C1o aryl, 5-12 10
member heteroaryl, halide, -NO2 NH2, NR2, -CN, -COR, -000R, -CONR2,
-OH, -OR, - OCOR, -SR, -SOR, -S02R, -SONR2, -S02NR2, wherein R is
H, C1-CIO alkyl, 3-10 member  heterocyclyl, C6-C1oaryl, 5-12 member
heteroaryl. "C1-C12 alkyl" refers to a straight chain or branched saturated
hydrocarbon radical  having from 1 to 12 carbon atoms. A C1-C12 alkyl
group may be optionally substituted by at  15 least one substituent.
Suitable substituents on a C1-C12 alkyl group include, but are not limited
to, 3-12 member heterocyclyl, Ce-C1o aryl, 5-12 member heteroaryl,
halide, -NO2, - NR2, -CN, -COR, -000R, -CONR2, -OH, -OR, -OCOR,
-SR, -SOR, -SO2R, -SONR2, - S02NR2, wherein each R is independently
-H, C1-CIO alkyl, 3-12 member heterocyclyl, C6- CIO aryl, 5-12 member
heteroaryl. Examples of C1-C12 alkyl groups include, but are not 20
limited to methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, iso-butyl,
tert-butyl, pentyl, neo- I pentyl, sec-pentyl, hexyl, heptyl, octyl, and the
like, including substitutued forms thereof.  Further, the term "alkyl" refers
to a straight chain or branched saturated hydrocarbon  radical of 1 to 20
carbon atoms, or 1 to 12 carbon atoms, or 1 to 8 carbon atoms, or 1 to 6
carbon atoms, or 1 to 4 carbon atoms. "Lower alkyl" refers specifically to
an alkyl group 25 having 1 to 4 carbon atoms. Alkyl may be substituted or
unsubstituted. Suitable  substituents on an alkyl group are the same as
those described for a C1-C12 alkyl group,  "Cycloalkyl" refers to a cyclic
saturated hydrocarbon radical having from 3 to 20 carbon atoms. A
cycloalkyl group may be monocyclic and where permissible may be
bicyclic or polycyclic. A cycloalkyl group may be optionally substituted by
at least one  30 substituent. Suitable substituents on a cycloalkyl group
are the same as those described 



for an alkyl group. Examples of cycloalkyl groups include, but are not
limited to  cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, nobornyl,  adamantyl, and the like, including substitutued forms
thereof. "Nonaromatic carbocyclyl" refers to a 3 to 12 member all-carbon
monocyclic ring  35 group, all-carbon bicyclic or multicyclic ring system
group wherein one or more of the rings  may contain one or more double
bonds but none of the rings has a completely conjugated  pi-electron
system. Examples, without limitation, of nonaromatic carbocyclyl are WO
2007/072153 PCT/1B2006/003446  -32 cyclopropyl, cyclobutyl,
cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexadienyl,  adamantanyl,
cycloheptyi, cycloheptatrienyl, and the like. A nonaromatic carbocyclyl
may  be substituted or unsubstituted. Typical substituent groups are the
same with those of  alkyl group, as defined herein. Illustrative examples of
nonaromatic carbocyclyl are  5 derived from, but not limited to, the
following: OW,  Oand, 10 "Unsaturated nonaromatic carbocyclyt" or
"nonaromatic unsaturated carbocyclyl"  both refer to a nonaromatic
carbocyclyl, as defined herein, that contains at least one  carbon carbon
double bond or one carbon.carbon triple bond. "C2-C12 alkenyl" refers to
a straight chain or branched unsaturated hydrocarbon  radical having from
2 to 12 carbon atoms. A CZ-C12 alkenyl group may have one or more  15
points of unsaturation (i.e.- one or more carbon-carbon double bonds). In
the case where C2-C12 alkenyl has more than one carbon-carbon double
bond, the carbon-carbon double  bonds can be conjugated or
unconjugated. A C2-C12 alkenyl group may be optionally  substituted by
at least one substituent. Suitable substituents on a C2-C12 alkenyl group
are  the same as those described for a C1-C12 alkyl group. Examples of
C2-C12 alkenyl include, 20 but are not limited to, ethenyl, 1-propenyl,
2-propenyl, 1-butenyl, 2-butenyl, iso-butenyl,  and the like, including
substituted forms thereof. Further, the term "alkenyl" refers to a  straight
chain or branched unsaturated hydrocarbon radical having from 2 to 20
carbon  atoms, or 2 to 12 carbon atoms, or 2 to S carbon atoms, or 2 to 6
carbon atoms, or 2 to 4  carbon atoms. An alkenyl group may have one or
more points of unsaturation (i.e.- one or 25 more carbon-carbon double
bonds), In the case where an alkenyl group has more than  one
carbon-carbon double bond, the carbon-carbon double bonds can be
conjugated or  unconjugated. An alkenyl group may be substituted or
unsubstituted. Suitable  substituents on an alkenyl group are the same as
those described for a C1-C12 alkyl group. "Alkoxy" or "alkoxy" refers to
-OR` wherein R` is C1-C12 alkyl, C2-C12 alkenyl, C2- 30 C12 alkynyl,
C3-C12 cycloalkyl or (C1-C8 alkylene)-(C3-C12 cycloalkyl). A "C1-C12
alkoxy" or WO 2007/072153 PCT/IB2006/003646  -33 "C1-C12 alkoxyl"
refers to an alkoxy group, as defined herein, wherein R` has 1 to 12 total
carbon atoms. 



"Alkoxyalkyl" refers to an alkyl, as defined herein, that is substituted by at
least  one alkoxy group as defined herein. A "C2-Ce alkylalkoxy" refers an
alkylalkoxy wherein  5 the total carbon number of the alkyl and its alkoxy
substituents are from 2 to 6. "Alkylamino" refers to -NRPR wherein each
RP and RQ is independently H, C1-C12  alkyl, C2-C12 alkenyl, C2-C12
alkynyl, C3-C12 cycloalkyl, (C1-C3 alkylene)-(C3-C12 cycloalkyl)
provided R and R4 are not both H. A "monoalkylamino" refers to an
alkylamino group, as  defined herein, wherein one of R and R is H. A
"dialkylamino" refers to an alkylamino 10 group, as defined herein,
wherein none of RP and RQ Is H. A "C1-12 alkylamino" refers to an
alkylamino group that contains 1 to 10 carbon atoms. "C2-C12 alkynyl"
refers to a straight chain or branched hydrocarbon radical having  from
2-12 carbon atoms and at least one carbon-carbon triple bond. In the case
where C2- C12 alkynyl has more than one carbon-carbon double bond,
the carbon-carbon double 15 bonds can be conjugated or unconjugated. A
C2-C12 alkynyl group may be optionally  substituted by at least one
substituent. Suitable substituents on a C2-C12 alkynyl group are  the
same as those described for a C1-C12 alkyl group. Examples of C2-C12
alkynyl include,  but are not limited to, ethynyl, 1-propynyl, 2-propynyl,
1-butynyl, 2-butynyl, and the like,  including substituted forms thereof.
Further, the term "alkynyl" refers to a straight chain or 20 branched
hydrocarbon radical of 2 to 20 carbon atoms, or 2 to 12 carbon atoms, or
2 to 8  carbon atoms, or 2 to 6 carbon atoms, or 2 to 4 carbon atoms, and
having at least one  carbon-carbon triple bond. Alkynyl may be substituted
or unsubstituted. Suitable  substituents on an alkynyl group are the same
as those described for a C1-C12 alkyl group.  "Amino" refers to -NH2. 25
"Co-C1o aryl" refers to an all-carbon monocyclic ring or polycycilc ring of 6
to 10  carbon atoms having a completely conjugated pi-electron system. A
Co-C1o aryl group may  be optionally substituted by at least one
substituent. Suitable substituents on a CB-C1o aryl  group are the same
as those described for a C1-C12 alkyl group. Examples of C6-C1o aryl
Include, but are not limited to, phenyl and naphthyl. Further, the term
"aryl" refers to an 30 all-carbon monocyclic ring or polycyclic ring of 6 to
20 carbon atoms having a completely  conjugated pi-electron system. The
aryl group may be substituted or unsubstituted.  Examples of aryl include,
but are not limited to, anthracenyl, phenanthreneyl and  perylenyl.
"Aralkyl" refers to alkyl, as defined herein, that is substituted with an
Co-1o aryl  35 group as defined above; e.g., -CH2phenyl, -(CH2)2phenyl,
-(CH2)3phenyl,  CH3CH(CH3)CH2phenyl,and the like and derivatives
thereof. A C1-CB aralkyl refers to a  C1-Co alkyl that is substituted with a
CB-C1o aryl group. WO 2007/072153 PCT/1B2006/003646  -34
"Heteroaralkyl" group means alkyl, as defined herein, that is substituted
with a 5- 12 member heteroaryl group; e.g., -CH2pyridinyl,
-(CH2)2pyrimidinyl, -(CH2)31midazolyl, and  the like, and derivatives
thereof. A C1-Ce heteroaralkyl refers to a C1-C6 alkyl that is  substituted
with an 5-12 member heteroaryl group. 



5 "Heteroaryl" refers to a monocyclic or fused ring group of 5 to 12 ring
atoms  containing one, two, three or four ring heteroatoms selected from
N, 0, and S, the  remaining ring atoms being C, and, in addition, having a
completely conjugated pi-electron  system. Examples, without limitation, of
unsubstituted heteroaryl groups are pyrrole,  furan, thiophene, imidazole,
oxazole, thiazole, pyrazole, pyridine, pyrimidine, quinollne, 10
isoquinoline, purine, tetrazole, triazine, and carbazole. The heteroaryl
group may be  substituted or unsubstituted. Typical substituents include
C1-12 aliphatic, 3-10 member  heterocyclyl, 6-10 member aryl, halide,
-NO2, NH2, NR2, -CN, -COR, -COOK, -CONR2, - OH, -OR, -OCOR, -SR,
-SOR, -SO2R, -SONR2, -SO2NR2, wherein R is a C1.13 aliphatic, 3- 10
member heterocyclyl, Crio aryl, 5-10 member heteroaryl. 15 A
"pharmaceutically acceptable heteroaryi" is one that is sufficiently stable
to be  attached to a compound of the invention, formulated into a
pharmaceutical composition  and subsequently administered to a patient
in need thereof. Examples of typical monocyclic heteroaryl groups include,
but are not limited to:  H H H  N 0\/ 0\/ \N/N ~N pyrrole furan thiophene
pyrazole imidazole  (pyrrolyl) (furanyl) (thiophenyl) (pyrazolyl) (imidazolyl)
`O N ~N \SeN N CN isoxazole oxazole isothiazole thiazolyl 1,2,3-thazole
20 (isoxazolyl) (oxazolyl) (isothiazolyl) (thiazolyl) (1,2,3-triazolyl)  H N 'C' N
0, N N 10, N N-N \LN ' / '\ I  N N -~ 1,3,4-triazole 1-oxa-2,3-diazole
1-oxa-2,4-diazole 1-oxa-2,5-diazole  (1,3,4-triiaazolyl) (1-oxa-2,3-diazolyl)
(1-oxa-2,4-diazolyl) (1-oxa-2,5-diazolyl)  O CS If S`N N S`N N-N N (N \ /1
1-oxa-3,4-diazole 1-thia-2,3-diazole 1-thia-2,4-diazole 1-thia-2,5-diazole
(1-oxa-3,4-diazolyl) (1-thia-2,3-diazolyl) (1-this-2,4-diazolyi)
(1-thia-2,5-diazolyl)  25 WO 2007/072153 PCT/IB2006/003646  -35- H NN
N-N c I N  1-thia-3,4-diazole tetrazole pyridine pyridazine pyrimidine
(1-this-3,4-diazolyl) (tetrazolyl) (pyridinyl) (pyridazinyl) (pyrimidinyl)  N L
LNJ 



pyrazine 1,3,5-trazine  (pyrazinyl) tdazinyl 5 Examples of bicyclic
heteroaryl groups include, but are not limited to:  N  O I / S H ' /. N~ NN~N
benzofuran benzothiophene indole benzimidazole indazoie
(benzofuranyl) (benzothiophenyl) (indolyl) (benzimidazolyl) (indazofy])  N'
H N H H  H benzotriazole pyrrolo[2,3-b]pyridins pyrrolo(2,3-c)pyridine
pyrrolo[3,2-c]pyridine  (benzotrlazolyl) (pyrrolo[2,3-b]pyridinyl)
(pyrrolo(2,3-c]pyridinyl) (pyrrolo[3,2-c]pyrdinyl) H  cc? N N\ H\ N N N
pyrrolo(3,2-b]pyridine imidazo(4,5-b]pyridine imidazo[4,5-c]pyrldine
pyrazolo[4,3-d]pyridine  (pyrrolo(3,2-b]pyridinyl) (imidazo[4,5-b]pyridinyl)
(imidazo[4,5-c]pyridinyl) (pyrazolo[4,3-d]pyidinyl)  10 H H H N N / N N Nj\N
NN NH pyrazolo[4,3-c]pyridine pyrazolo[3,4-c]pyridine
pyrazolo(3,4-b]pyridine Isoindole  (pyrazolo[4,3-c]pyidlnyl)
(pyrazolo[3,4-c]pyidinyl) (pyrazolo[3,4-b]pyidinyl) (isoindolyl)  / N N N N\~ \
ND ~ NON  \ N \ H H indazole purine indolizine Imldazo[1,2-a]pyridine
imidazo 1,5-a d  (indazolyi) (purinyl) (indolininyl) (imidazo[1,2-a ( 1]py in
]pyridinyl) (imidazo[1,5-a]pyridinyl) W(r) 2007/072153
PCT/TB2006/003646  -36 NON NN N~NJ  pyrazolo[1,5-a]pyridine
pyrrolo[1,2-b]pyridazine imidazo[1,2-c]pyrimidine
(pyrazoio[1,5-ajpyridinyl) (pyrrolo[1-2,b]pyrldazinyl)
(imidazo[1,2-cjpyrimidinyl)  I N J s ) thienopydmidine thienopyrimidine
(thienopyrimidinyl) (thienopyrimidinyl) CIO: N-)  quinoiine isoquinoline
cinnoline quinazoline  (quinolinyl) (isoquinolinyl) (cinnolinyl)
(azaquinazoline)  \ ~Nl1 ~ / \~ N N\ 



\ iN \ i N e  quinoxaline phthalazine 1,6-naphthyridine 1,7-naphthyridine  5
(quinoxalinyl) (phthalazinyl) (1,6-naphthyridinyl) (1,7-naphthyridinyl) N N \
N N~ \ s \  \ N N. iN  1,6-naphthyridine 1,5-naphthyridine 2,6-naphthyridine
2,7-naphthyridine  (1,8-naphthyridinyl) (1,5-naphthyridinyl)
(2,6-naphthyridinyl) (2,7-naphthyridinyl)  N \}f I/ N ~-~/jkN cc) N~ N~v -N"
pyrido[3,2-d]pyrimidine pyrido[4,3-d]pydmidine pyrido[3,4-d]pyrimidine
(pyrldo[3,2-d]pyrlmidinyl) (pyrido[4,3-d)pyrimldinyl)
(pyrido[3,4-d]pyrimiidinyl) / \N iN~ N  \ N N  pyrido[2,3-d]pyrimidine
pyrido[2,3-b]pyrazlne pyrido[3,4-b]pyrazine 10 (pyridoo[[2,3-d]pyrlmldlnyl)
(pyrido[2,3`-(bb pyrazinyl) (pyrido[3,4-b]pyrazinyi)  N ~ NN N LN NJ
pyrimido[5,4-d]pyrimidine pyrazino[2,3-bjpyrazine
pyrimido[4,5-d]pyrlmidlne  (pyrimido[5,4-d]pyrimidinyl)
(pyrazino[2,3-b]pyrazinyl) (pyrimido[4,5-djpyrimidinyl) WO 2007/072153
PCT/YB2006/003646  -37 "Heteroalicyclic" or "heterocyclyl" refers to a
monocyclic or polycyclic group having  from 3 to 12 ring atoms, wherein
from 1 to 4 ring atoms are heteroatoms selected from N,  0, and S.
"Heteroalicyclic" or "heterocyclyl" may also have one or more double
bonds.  However, "Heteroalicyclic" or "heterocycly!" do not have a
completely conjugated pi 5 electron system. "Heteroalicyclic" or
"heterocyclyl" can be substituted or unsubstituted.  Typical substituents
include, but are not limited to, C,-Cq2 aliphatic, 6-10 member aryl, 6-10
member aryl, halide, -NO2, NH2, NR2, -CN, -COR, -COOR, -CONR2,
-OH, -OR, -OCOR, - SR, -SOR, -SO2R, wherein R is a Cy-C10 alkyl, 3-10
member heterocyclyl, C5-C10 aryl, 5-10  member heteroaryl. 10
Examples of saturated heterocyclyl groups include, but are not limited to:
L4 %~ Ll D D ENH 00  oxirane thiarane aziridine oxetane thiatane
azetidine tetrahydrofuran  (oxiranyl) (thiaranyl) (aziridinyl) (oxetanyl)
(thiatanyl) (azetidinyl) (tetrahydrofuranyl)  H v v U 0 tetrahydrothiophene
pyrrolidine tetrahydropyran tetrahydrothiopyran  (tetrahydrothiophenyl)
(pyrrolidinyl) (tetrahydropyranyl) (tetrahydrothiopyranyl)  H U CS) CS) Co)
S 



piperidine 1,4-dioxane 1,4-oxathiane morpholine 1,4-dlthiane  (piperidnyl)
(1,4-dioxanyl) (1,4-oxathianyl) (morpholinyl) (1,4-dithlanyl) C:) CS) 0 S1/ N
H piperazine 1,4-azathiane oxepane thiepane azepane  15 (piperazinyl)
(1,4-azathianyl) (oxepanyl) (thiepanyl) (azepanyl) Co C C C)
1,4-dloxepane 1,4-oxathiepane 1,4-oxaazepane 1,4-dithiepane
(1,4-dioxepanyl) (1,4-oxathlepanyl) (1,4-oxaazepanyl) (1,4-dithiepanyl)  H
C) C  NH NH HN  1,4-thieazepane 1,4-diazepany tropane
(1,4-thieazepanyl) (1,4-diazepanyl) (tropanyl) WO 2007/072153
PCT/1132006/003646  -38 Examples of partially unsaturated heterocyclyl
groups include, but are not limited  to: 3,4-dihydro-2H-pyran
5,6-dihydro-2H-pyran 2H-pyran  (3,4-dihydro-2H-pyranyl)
(5,6-dihydro-2H-pyranyl) (2H-pyranyl)  H H U a 1,2,3,4-tetrahydropyridine
1,2,5,6-tetrahydropyridine  (1,2,3,4-tetrahydropyridinyl)
(1,2,5,6-tetrahydropyridinyl) 5 A "diradical" refers to a group that has two
open valences and is further connected  to two other groups. Examples of
diradicals are, but are not limited to -CH2-, -0-. When "ene" is added after
the "yi" at the end of any of the previously defined  terms to form a new
term, the new term refers to a diradical formed by removing one  hydrogen
atom from the original term of which the new term derived from. For
example, 10 an alkylene refers to a diradical group formed by removing
one hydrogen atom from an  alkyl group and that a "methylene" refers to a
divalent radical -CH2- derived from removing  one hydrogen atom from
methyl. More examples of such diradicals include, but are not  limited to:
alkenylene, alkynyiene, cycloalkylene, phenylene, heterocyclylene,
heteroarylene and (nonaromatic unsaturated carbocyclylene), which are
derived from 15 alkenyl, alkynyl, cycloalkyl, phenyl, heterocyclyl,
heteroaryl and (nonaromatic unsaturated  1, 1 11  carbocyclyl),
respectively. For example, "cyclopropylene" refers to both '1~, and For
example, "C1-C2 alkylene" refers to all of the following: -CH2-, -CH(CH3)-
and -CH2-CH2. "oxo" refers to an oxygen double bond "=0" substitution.  



20 "Hydroxy" or "hydroxyl" both refer to -OH. "Perfluoroalkyl" refers to an
alkyl group in which all of its hydrogen atoms are  replaced by fluorine
atoms. "Optional" or "optionally" means that the subsequently described
event or  circumstance may but need not occur, and that the description
includes instances where  25 the event or circumstance occurs and
instances in which it does not. For example, "heterocyclyl group optionally
substituted with an alkyl group" means that the alkyl may but  need not be
present, and the description includes situations where the heterocyclyl
group WO 2007/072153 PCIYIB2006/063646  -39 is substituted with an
alkyl group and situations where the heterocyclyl group is not  substituted
with the alkyl group. When a group is "optionally substituted" or "optionally
further substituted" by some  substituents, it means the hydrogen atoms of
this group, except when the group itself is a  5 hydrogen, where
permissible, is substituted by some substituents. For example, such
definition of a group "R is H, C1-C3 alkyl and phenyl, and R Is optionally
further substituted  by 1-3 groups selected from -F, oxo and C1-C3
perfiuoroalkyr, it is intended that R is 1) H  (when R is H, R cannot be
further substituted); 2) C1-C3 alkyl optionally further substituted  by 1-3
groups selected from -F, oxo and C1-C3 perfuoroalkyl; and 3) phenyl
optionally 10 further substituted by 1-3 groups selected from -F and C1-C3
perfluoroalkyl. Optional  substitution of oxo does not apply when R is
phenyl because no single atom of the phenyl  group possess two
hydrogen atoms to be substituted by oxo, i.e. =0 bond. A "pharmaceutical
composition" refers to a mixture of one or more of the  compounds
described herein, or physiologically/pharmaceutically acceptable salts,  15
solvates, hydrates or prodrugs thereof, with other chemical components,
such as physiologically/pharmaceutically acceptable carriers and
excipients. The purpose of a  pharmaceutical composition is to facilitate
administration of a compound to an organism.  As used herein, a
"physiologically/pharmaceutically acceptable carrier refers to a carrier or
diluent that does not cause significant irritation to an organism and does
not  20 abrogate the biological activity and properties of the administered
compound. A "pharmaceutically acceptable excipient" refers to an inert
substance added to a  pharmaceutical composition to further facilitate
administration of a compound. Examples,  without limitation, of excipients
include calcium carbonate, calcium phosphate, various  sugars and types
of starch, cellulose derivatives, gelatin, vegetable oils and polyethylene
25 glycols. As used herein, the term "pharmaceutically acceptable salt"
refers to those salts  that retain the biological effectiveness and properties
of the parent compound. Such salts  include: (1) acid addition salts, which
can be obtained by reaction of the free base of the  30 parent compound
with inorganic acids such as hydrochloric acid, hydrobromic acid, nitric
acid, phosphoric acid, sulfuric acid, and perchloric acid and the like, or
with organic acids  



such as acetic acid, oxalic acid, (D) or (L) malic acid, maleic acid,
methanesulfonic acid,  ethanesuifonic acid, p-toluenesulfonic acid,
salicylic acid, tartaric acid, citric acid, succinic  acid or malonic acid and
the like; or 35 (2) salts formed when an acidic proton present in the parent
compound either is  replaced by a metal ion, e.g., an alkali metal ion, an
alkaline earth ion, or an aluminum ion; WO 2007/072153
PCT/1S2006/003646  -40 or coordinates with an organic base such as
ethanolamine, drethanolamine,  triethanolamine, tromethamine,
N-methylglucamine, and the like. "PK" refers to receptor protein tyrosine
kinase (RTKs), non-receptor or "cellular"  tyrosine kinase (CTKs) and
serine-threonine kinases (STKs). 5 "Modulation" or "modulating" refers to
the alteration of the catalytic activity of  RTKs, CTKs and STKs. In
particular, modulating refers to the activation of the catalytic  activity of
RTKs, CTKs and STKs, preferably the activation or inhibition of the
catalytic  activity of RTKs, CTKs and STKs, depending on the
concentration of the compound or salt  to which the RTK, CTK or STK is
exposed or, more preferably, the inhibition of the  10 catalytic activity of
RTKs, CTKs and STKs. "Catalytic activity" refers to the rate of
phosphorylation of tyrosine under the  influence, direct or indirect, of RTKs
and/or CTKs or the phosphorylation of serine and  threonine under the
influence, direct or indirect, of STKs. "Contacting" refers to bringing a
compound of the present teachings and a target  15 PK together in such a
manner that the compound can affect the catalytic activity of the PK,
either directly, i.e., by interacting with the kinase itself, or indirectly, i.e., by
interacting with  another molecule on which the catalytic activity of the
kinase is dependent. Such  "contacting" can be accomplished "in vitro,"
i.e., in a test tube, a petri dish or the like. In a  test tube, contacting may
involve only a compound and a PK of interest or it may involve 20 whole
cells. Cells may also be maintained or grown in cell culture dishes and
contacted  with a compound in that environment. In this context, the ability
of a particular compound  to affect a PK related disorder, i.e., the ICw of
the compound, can be determined before  use of compounds in vivo with
more complex living organisms is attempted. For cells  outside the
organism, multiple methods exist, and are well-known to those skilled in
the 25 art, to get the PKs in contact with the compounds including, but not
limited to, direct cell  microinjection and numerous transmembrane carrier
techniques. "in vitro" refers to procedures performed in an artificial
environment such as, e.g.,  without limitation, in a test tube or culture
medium. "in vivo" refers to procedures performed within a living organism
such as, without  30 limitation, a mouse, rat or rabbit. "PK related
disorder," "PK driven disorder," and "abnormal PK activity" all refer to  a
condition characterized by inappropriate, i.e., under or, more commonly,
over, PK  catalytic activity, where the particular PK can be an RTK, a CTK
or an STK. Inappropriate  catalytic activity can arise as the result of either:
(1) PK expression in cells which normally 



35 do not express PKs, (2) increased PK expression leading to unwanted
cell proliferation,  differentiation and/or growth, or, (3) decreased PK
expression leading to unwanted  reductions in cell proliferation,
differentiation and/or growth. Over-activity of a PK refers to WO
2007/072153 PCT/182006/003646  -41 either amplification of the gene
encoding a particular PK or production of a level of PK  activity which can
correlate with a cell proliferation, differentiation and/or growth disorder
(that is, as the level of the PK increases, the severity of one or more of the
symptoms of  the cellular disorder increases). Under-activity is, of course,
the converse, wherein the 5 severity of one or more symptoms of a
cellular disorder increase as the level of the PK  activity decreases.
"Treat", "treating" and "treatment" refer to a method of alleviating or
abrogating a  PK mediated cellular disorder and/or its attendant
symptoms. With regard particularly to  cancer, these terms simply mean
that the life expectancy of an individual affected with a 10 cancer will be
increased or that one or more of the symptoms of the disease will be
reduced. "Organism" refers to any living entity comprised of at least one
cell. A living  organism can be as simple as, for example, a single
eukariotic cell or as complex as a  mammal, including a human being. 15
"Therapeutically effective amount" refers to that amount of the compound
being  administered which will relieve to some extent one or more of the
symptoms of the  disorder being treated. In reference to the treatment of
cancer, a therapeutically effective  amount refers to that amount which
has at least one of the following effects: (1) reducing the size of the tumor,
20 (2) inhibiting (that is, slowing to some extent, preferably stopping)
tumor  metastasis; (3) inhibiting to some extent (that is, slowing to some
extent, preferably  stopping) tumor growth, and (4) relieving to some
extent (or, preferably, eliminating) one or more  25 symptoms associated
with the cancer. "Monitoring" means observing or detecting the effect of
contacting a compound  with a cell expressing a particular PK. The
observed or detected effect can be a change in  cell phenotype, in the
catalytic activity of a PK or a change in the interaction of a PK with a
natural binding partner. Techniques for observing or detecting such effects
are well 30 known in the art. The effect is selected from a change or an
absence of change in a cell  phenotype, a change or absence of change
in the catalytic activity of said protein kinase or  a change or absence of
change in the interaction of said protein kinase with a natural  binding
partner in a final aspect of this invention. "Cell phenotype" refers to the
outward appearance of a cell or tissue or the  35 biological function of the
cell or tissue. Examples, without limitation, of a cell phenotype  are cell
size, cell growth, cell proliferation, cell differentiation, cell survival,
apoptosis, and 



WO 2007/072153 PCT/IB2006/003646  -42 nutrient uptake and use. Such
phenotypic characteristics are measurable by techniques  well-known in
the art. "Natural binding partner" refers to a polypeptide that binds to a
particular PK in a  cell. Natural binding partners can play a role in
propagating a signal in a PK-medlated  5 signal transduction process. A
change in the interaction of the natural binding partner with the PK can
manifest itself as an increased or decreased concentration of the
PK/natural  binding partner complex and, as a result, in an observable
change in the ability of the PK  to mediate signal transduction. Brief
description of the drawing 10 Figure 1 shows that a compound of the
current invention showed in vivo tumor  growth inhibition and tumor growth
delay of HCT116 human colorectal carcinoma  xenografts in athymic
mice. Detailed Description Compounds of formulas 1, 11, 111 and Ilia can
be made following the synthetic  15 routes in Scheme 1 and Scheme 2. In
Scheme 1 and Scheme 2 and the descriptions  following, "BOC", "Boc" or
"boc" means N-tert-butoxycarbonyl, DCM means CH2Ci2, DIPEA  (also
known as Hunig's base) means dilsopropyl ethyl amine, DMA means
dimethyl  amine, "DMF" means dimethyl formamide, "DMSO" means
dimethylsulfoxide, Et means - CH2CH3, "MTBE" means methyl t-butyl
ether, NMP means 1-methyl-2-pyrrolidinone, TEA 20 means triethyl
amine, TFA means trifluoro acetic acid, THE means tetrahydrofuran.
While  schemes I and 2 and the description refer to compound 1, schemes
1 and 2 and the  description are equally applicable to compounds It, III
and Ilia. Scheme 1 R2 R3 R2 R3 NC R2 3  x NC, f~ )( -/ "N CO H  H2N
COON N C02H I 2 H 1(a) 1(b) Boc I(c) R2 R3 RS R2  NC"'_B I CO2CH3
N-Boc  BOC NC---/  1(d) I(e) N R3 RZ N R3 R2  N\ N-Boc r EtO2C-N I
N-Boo  H2N H2N l(g) WO 2007/072153 PCT/(B2006/003646  43 Scheme
1 illustrates the synthesis of the intermediate 1(a) used to make
compounds of formula 1. The amino group of the substituted amino acid
1(a) is alkylated to  give compound 1(b). This can typically be done by
treating compound I(a) with an  alkylating agent in the presence of a base.
An activated electrophilic double bond moiety 



5 is a commonly used alkylating reagent. A typical reaction condition of
alkylating 1(a) with  an activated electrophilic double bond moiety is to
treat 1(a) with the activated double bond  moiety in the presence of a
strong base. Subsequent aqueous work up affords compound  I(b). The
amino group of compound 1(b) is then protected with a hoc group to give
compound 1(c). This can typically be done by treating compound 1(b) with
Boc agent in the 10 presence of a base. A typical condition is to treat
compound 1(b) with (Boc)20 in the  presence of Me4NOH in MeCN as a
solvent. The carboxylic acid group of compound I(c)  is then converted
into a methyl ester of compound 1(d). A typical condition of converting  the
carboxylic acid group into the methyl ester group is to treat I(c) with methyl
iodide in  DMF in the presence of a base. Compound 1(d) then undergoes
an intramolecular aldol 15 condensation to give compound Ile). This can
typically be done by treating compound 1(d)  with a strong base in an
aprotic solvent. A typical condition is to treat compound I(d) with  t-BuOK.
in toluene. Subsequent aqueous workup gives compound 1(e). Compound
I(e)  then undergoes a 2+3 cyclization with a hydrazine moiety to form
compound 1(f). A typical  condition of the cyclization is to reflux compound
I(e) with hydrazine and acetic acid in 20 EtOH. The free base pyrazole
nitrogen of compound 1(f) is then acylated to give  compound 1(g). A
typical condition of the acylation is to treat compound 1(f) with chloro
ethyl carbonate in THF. More detailed synthetic conditions to compound
1(g) of Scheme I can be found in  U.S. Patent Application Publication No.
2003/0171357 and PCT Publication WO 02112242,  25 the disclosure of
which are incorporated herein by reference. WO 2007/072153
PCT/1B2006/003646  -44 Scheme 2  R3 R  EttOO2C-N N-Bocc R 1-12N
I(g) N_ 3 R2 N R3 R2  EtO2C-N, N-Boc Et02C-N NH  HN I(h) H2N 1(1)
RIj R3 R2 N` Ra R2 0 R3 Rz  N EtO2C N N-~ BO2C-N NH Et02C N N-(
Y~/ ~ R4  HN~O 1(i) HNtO I(k) R4 R3 R2 H2N 1(m) H RI I R N\ ( N~ !I  N~
R3 R O H2N 1(o) R4 R3 R2   z EtO2C-NN EtO2C N N Cl R4  



HN O  HN\/O10) I(n) j' N R  R, H R3 R2  N~ N--f O  HNyO I Ra  RI
Scheme 2 illustrates two routes through which compounds of formula I
can be  made from intermediate I(g). In the first route of Scheme 2,
compound I(g) undergoes a  5 nucleophilic reaction with an R' electrophile
moiety. This nucleophilic reaction can be an acylation, alkylation,
sulfonylation, reductive amination or one of many other reactions that  an
amine functionality carries out. A typical acylation reaction condition is to
treat  compound 1(g) with an acylating agent such as R'-COCI, in the
presence of a base such  as 2 equivalents of DIPEA, in a solvent such as
dichioromethane. The reaction mixture is 10 stirred at between 0C and
room temperature for 12 hours. Subsequent aqueous workup  gives
compound I(h). The Boc group on the pyrrole nitrogen of compound I(h) is
then WO 2007/072153 PCT/182006/003646  -45 removed to give
compound I(I). This can typically be done by treating 1(h) with a strong
acid. A typical reaction condition is to treat compound 1(h) with 4N HCI in
dioxane and  DCM. Subsequent aqueous workup affords compound I(i).
The pyrrole NH of compound  1(I) is then acylated to give chloroformate
1(j). This can typically be done using phosgene, 5 triphosgene, or some
equivalent. A typical reaction condition is to treat 1(i) with 2  equivalents of
triphosgene In DCM at 0C for four hours. Subsequent mild basic workup
with saturated NaHCO3 and purification gives compound 1(j). Compound
1(j) is then  treated with an R' nucleophile moiety. The nucleophile can be
an alcohol, amine or one of  many other functionalities that can react with
the chloroformate 1(j). A typical reaction 10 involves treating 1(j) with a
nucleophile such as 1.5 equivalents of an alcohol in the  presence of 2
equivalents of base such as K2CO3 in a solvent such as DME. The
reaction  is heated to 80C for eight hours and the solvent removed.
Alternatively, 1(j) can be  treated with 1.5 equivalents of an amine in the
presence of 1 equivalent of base such as  DIPEA in a solvent such as
THF. Subsequent work up in a protic solvent such as 15 methanol in the
presence of base such as TEA followed by purification give compound of
formula 1. Alternatively, compound I(i) can then undergoes a nucleophilic
reaction with an RQ  electrophile give compound I(k). The nucleophilic
reaction carried out for this  transformation can be an alkylation, acylation,
sulfonylation, reductive amination. An 20 acylation reaction of 1(I) to give
1(k) is carried out by treating compound 1(1) with an  acylating reagent in
the presence of base. A typical reaction condition is to mix compound
1(1) with excess of base, such as DIPEA in DCM and adding the resulting
solution to an  



isocyanate at 0C. The reaction is stirred for 2 hours and subsequent
aqueous workup  gives compound 1(k). The ethyl ester protecting group
on the pyrazole nitrogen of 25 compound I(k) is removed to give
compound of formula 1. This can typically be done by  treating compound
I(k) with a base. A typical reaction condition is to reflux compound 1(k)  in
dioxane and DCM in the presence of 2-3 equivalents of LiOH. Subsequent
aqueous  workup affords compound of formula 1. In the second route of
Scheme 2, the Boc group on the pyrrole nitrogen is  30 removed to give
compound 1(1). The can typically be carried out by treating compound
1(g)  with a strong acid. A typical reaction condition is to treat compound
1(g) with 4N HCI in  dioxane and DCM. Subsequent aqueous workup
affords compound I(I). Compound I(1)  can then undergoes a nucleophilic
reaction with an R4 electrophile give compound I(m).  Because the -NH2
group attached to the pyrazole in compound 1(1) is less reactive than 35
the pyrrole nitrogen of l(1), the transformation of 1(1) to 1(m) can be
carried out without  protecting the pyrazole -NH2 group of compound I(1).
The nucleophilic reaction carried out  for this transformation can be an
alkylation, acylation, sulfonylation, reductive amination. WO 2007/072153
PCT/182006/003646  -46 Relative mild reaction conditions are preferred
to achieve the reaction selectivity. An  acylation reaction of 1(I) to give
I(m) is carried out by treating compound 1(1) with an  acylating reagent in
the presence of base. A typical reaction condition is to mix compound
1(1) with excess of base, such as DIPEA in DCM and adding the resulting
solution to an 5 isocyanate at 0C. The reaction mixture is held at 0C for
about two hours and  subsequent aqueous workup gives compound 1(m).
Compound 1(m) then undergoes a nucleophilic reaction with an R'
electrophile  moiety. This nucleophilic reaction can be an acylation,
alkyfation, sulfonylation, reductive  amination or one of many other
reactions that an amine functionality carries out. A typical 10 acylation
reaction condition is to treat compound I(m) with an acylating agent such
as R'- NCO in the presence of a base such as 2 equivalents of DIPEA in a
solvent such as  dichioromethane for 2 hours. Alternatively, I(m) can be
treated with an acylating agent  such as R'-COOR, where R is an
activating group such as p-nitrophenyl, in the presence  of a base such as
2 equivalents of DIPEA, in a solvent such as 1,2-dichloroethane. 15
Subsequent aqueous workup gives compound 1(n). The ethyl ester
protecting group on  the pyrazole nitrogen of compound I(n) is removed
typically with a base to give the free  base compound 1. A typical reaction
condition is to mix compound I(n) with TEA in a protic  solvent such as
methanol followed by purification to give compound of formula 1.
Alternatively, the ethyl ester protecting group on the pyrazole nitrogen of
20 compound I(m) is removed to give the free base compound 1(o). This
can typically be  done by treating compound 1(m) with a base. A typical
reaction condition is to reflux  compound I(m) in dioxane and DCM in the
presence of 2-3 equivalents of LiOH.  Subsequent aqueous workup
affords compound I(o). Compound I(o) then undergoes a  nucleophilic
reaction with an R' electrophile moiety. This nucleophilic reaction can be
an 



25 acylation, alkyfation, sulfonylation, reductive amination or one of many
other reactions that  amine functionality carries out. A typical acylation
reaction condition is to treat compound  1(o) with an acylating agent such
as R'-COCI, in the presence of a base such as 2  equivalents of DIPEA in
a solvent such as dichioromethane. The reaction mixture is  stirred for four
hours and subsequent aqueous workup and purification gives compound
of  30 formula 1. Unless indicated otherwise, all references herein to the
inventive compounds  include references to salts, solvates, hydrates and
complexes thereof, and to soivates,  hydrates and complexes of salts
thereof, including polymorphs, stereoisomers, and  isotopically labeled
versions thereof. 35 Pharmaceutically acceptable salts include acid
addition and base salts (including  disalts). WO 2007/072153
PCT/IB2006/003646  -47 Suitable acid addition salts are formed from
acids which form non-toxic salts. Examples  include the acetate,
aspartate, benzoate, besylate, bicarbonate/carbonate,  bisulphate/sulfate,
borate, camsylate, citrate, edisylate, esylate, formate, fumarate,
gluceptate, gluconate, glucuronate, hexafluorophosphate, hibenzate, 5
hydrochloride/chloride, hydrobromide/bromide, hydroiodide/iodide,
isethionate, lactate,  malate, maleate, malonate, mesylate, methylsulfate,
naphthylate, 2-napsylate, nicotinate,  nitrate, orotate, oxalate, paimitate,
pamoate, phosphate/hydrogen phosphate/dihydrogen  phosphate,
saccharate, stearate, succinate, tartrate, tosylate and trifluoroacetate
salts. It is understood when a particular salt of a free base compound B or
a particular  10 salt of an free acid compound A Is disclosed in the current
invention, the corresponding  free base compound B or free acid
compound A is also within the contemplation of the  current invention.
Treating the salt of free base compound B with small amount of  aqueous
K2CO3 followed by extraction of the aqueous solution with large amount
of  organic solvent usually affords free base compound B in good yield. If
the free base 15 compound B is extremely water soluble, it is
recommended appropriate organic solvent be  used to dissolve the salt
followed by adding solid K2CO3. Subsequent filtration or  chromatography
usually affords free base compound B, Free acid compound A can be
obtained from its salt following similar methods. Suitable base salts are
formed from bases which form non-toxic salts. Examples  20 include the
aluminum, arginine, benzathine, calcium, choline, diethylamine, diolamine,
glycine, lysine, magnesium, meglumine, olamine, potassium, sodium,
tromethamine and  zinc salts. For a review on suitable salts, see
"Handbook of Pharmaceutical Salts: Properties,  Selection, and Use" by
Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002), the  25
disclosure of which is incorporated herein by reference in its entirety. A
pharmaceutically acceptable salt of the inventive compounds can be
readily  prepared by mixing together solutions of the compound and the
desired acid or base, as  



appropriate. The salt may precipitate from solution and be collected by
filtration or may be  recovered by evaporation of the solvent. The degree
of ionization in the salt may vary from  30 completely ionized to almost
non-ionized. The compounds of the invention may exist in both unsolvated
and solvated forms,  The term 'solvate' is used herein to describe a
molecular complex comprising the  compound of the invention and one or
more pharmaceutically acceptable solvent  molecules, for example,
ethanol. The term 'hydrate' is employed when the solvent is 35 water.
Pharmaceutically acceptable solvates in accordance with the Invention
include  hydrates and solvates wherein the solvent of crystallization may
be isotopically  substituted, e.g. D20, d6-acetone, d6-DMSO. WO
2007/072153 PCT/1B2006/003646  -48 Also included within the scope of
the invention are complexes such as clathrates,  drug-host inclusion
complexes wherein, in contrast to the aforementioned solvates, the  drug
and host are present in stoichiometric or non-stoichiometric amounts. Also
included  are complexes of the drug containing two or more organic and/or
inorganic components 5 which may be in stoichiometric or
non-stoichiometric amounts. The resulting complexes  may be ionized,
partially ionized, or non-ionized. For a review of such complexes, see J
Pharm Sol, 64 (8), 1269-1288 by Haleblian (August 1975), the disclosure
of which is  incorporated herein by reference in its entirety. Also within the
scope of the invention are poiymorphs, prodrugs, and isomers  10
(including optical, geometric and tautomeric isomers) of the inventive
compounds  Derivatives of compounds of the invention which may have
little or no pharmacological activity themselves but can, when
administered to a patient, be converted  into the inventive compounds, for
example, by hydrolytic cleavage. Such derivatives are  referred to as
'prodrugs'. Further information on the use of prodrugs may be found in
'Pro 15 drugs as Novel Delivery Systems, Vol. 14, ACS Symposium
Series (T Higuchi and W  Stella) and 'Bioreversible Carriers in Drug
Design', Pergamon Press, 1987 (ed. E B  Roche, American
Pharmaceutical Association), the disclosures of which are incorporated
herein by reference in their entireties. Prodrugs in accordance with the
invention can, for example, be produced by  20 replacing appropriate
functionalities present In the inventive compounds with certain  moieties
known to those skilled in the art as 'pro-moieties' as described, for
example, in  "Design of Prodrugs" by H Bundgaard (Elsevier, 1985), the
disclosure of which is  incorporated herein by reference in its entirety,
Some examples of prodrugs in accordance with the invention include: 25
(1) where the compound contains a carboxylic acid functionality (-COOH),
an ester  thereof, for example, replacement of the hydrogen with
(C1-C6)alkyl; (ii) where the compound contains an alcohol functionality
(-OH), an ether thereof,  for example, replacement of the hydrogen with
(C1-C6)alkanoyloxymethyl; and (iii) where the compound contains a
primary or secondary amino functionality (- 



30 NH2 or -NHR where R 0 H), an amide thereof, for example,
replacement of one or both  hydrogens with (C1-Cr0)alkanoyl. Further
examples of replacement groups in accordance with the foregoing
examples and examples of other prodrug types may be found in the
aforementioned  references. 35 Finally, certain inventive compounds may
themselves act as prodrugs of other of the  inventive compounds. WO
2097/072153 PCT/182006/003646  -49 Compounds of the invention
containing one or more asymmetric carbon atoms  can exist as two or
more stereoisomers. Where a compound of the invention contains an
alkenyl or alkenylene group, geometric cis/trans (or ZIE) isomers are
possible. Where the  compound contains, for example, a keto or oxime
group or an aromatic moiety, tautomeric 5 isomerism ('tautomerism') can
occur. A single compound may exhibit more than one type  of isomerism.
Included within the scope of the invention are all stereoisomers, geometric
isomers and tautomeric forms of the inventive compounds, including
compounds exhibiting  more than one type of isomerism, and mixtures of
one or more thereof. Also included are 10 acid addition or base salts
wherein the counterion is optically active, for example, D-lactate  or
L-lysine, or racemic, for example, DL-tartrate or DL-arginine. Cisltrans
isomers may be separated by conventional techniques well known to
those skilled in the art, for example, chromatography and fractional
crystallization.  Conventional techniques for the preparation/isolation of
individual enantiomers 15 include chiral synthesis from a suitable optically
pure precursor or resolution of the  racemate (or the racemate of a salt or
derivative) using, for example, chiral high pressure  liquid chromatography
(HPLC). Alternatively, the racemate (or a racemic precursor) may be
reacted with a  suitable optically active compound, for example, an
alcohol, or, in the case where the  20 compound contains an acidic or
basic moiety, an acid or base such as tartaric acid or 1 phenylethylamine.
The resulting diastereomeric mixture may be separated by
chromatography and/or fractional crystallization and one or both of the
diastereoisomers  converted to the corresponding pure enantiomer(s) by
means well known to one skilled in  the art. 25 Chiral compounds of the
invention (and chiral precursors thereof) may be obtained  in
enantiomerically-enriched form using chromatography, typically HPLC, on
an  asymmetric resin with a mobile phase consisting of a hydrocarbon,
typically heptane or  hexane, containing from 0 to 50% isopropanol,
typically from 2 to 20%, and from 0 to 5%  of an alkylamine, typically 0.1%
diethylamine. Concentration of the eluate affords the  30 enriched mixture.
Stereoisomeric conglomerates may be separated by conventional
techniques  known to those skilled in the art; see, for example,
"Stereochemistry of Organic  



Compounds" by E L Eliel (Wiley, New York, 1994), the disclosure of which
is incorporated  herein by reference in its entirety. 35 The invention also
includes isotopically-labeled compounds of the invention,  wherein one or
more atoms is replaced by an atom having the same atomic number, but
an atomic mass or mass number different from the atomic mass or mass
number usually WO 2007/072153 PCT/1&2006/003646  -50 found in
nature. Examples of isotopes suitable for inclusion in the compounds of
the  invention include isotopes of hydrogen, such as 2H and 3H, carbon,
such as "C, 13C and  'uC, chlorine, such as 36CI, fluorine, such as 16F,
iodine, such as 123E and 1251, nitrogen,  such as 13N and 15N, oxygen,
such as t5O, 170 and '60, phosphorus, such as 32P, and 5 sulfur, such as
S. Certain isotopically-labeled compounds of the invention, for example,
those incorporating a radioactive Isotope, are useful in drug and/or
substrate tissue  distribution studies. The radioactive isotopes tritium, 3H,
and carbon-14, 14C, are  particularly useful for this purpose in view of
their ease of incorporation and ready means  of detection. Substitution
with heavier isotopes such as deuterium, 2H, may afford certain 10
therapeutic advantages resulting from greater metabolic stability, for
example, increased in  vivo half-life or reduced dosage requirements, and
hence may be preferred in some  circumstances. Substitution with
positron emitting isotopes, such as "C,16F,15O and 13N,  can be useful in
Positron Emission Topography (PET) studies for examining substrate
receptor occupancy. 15 Isotopically-labeled compounds of the invention
can generally be prepared by  conventional techniques known to those
skilled in the art or by processes analogous to  those described herein,
using an appropriate isotopically-labeled reagent in place of the
non-labeled reagent otherwise employed. Pharmaceutically acceptable
solvates in accordance with the invention include  20 those wherein the
solvent of crystallization may be isotopically substituted, e.g. D20, d6-
acetone, de-DMSO. Compounds of the invention intended for
pharmaceutical use may be  administered as crystalline or amorphous
products, or mixtures thereof. They may be  obtained, for example, as
solid plugs, powders, or films by methods such as precipitation, 25
crystallization, freeze drying, spray drying, or evaporative drying.
Microwave or radio  frequency drying may be used for this purpose. The
compounds can be administered alone or in combination with one or more
other compounds of the invention, or in combination with one or more
other drugs (or as  any combination thereof). Generally, they will be
administered as a formulation in 30 association with one or more
pharmaceutically acceptable excipients. The term "excipient"  is used
herein to describe any ingredient other than the compound(s) of the
invention. The  choice of excipient will to a large extent depend on factors
such as the particular mode of  administration, the effect of the excipient
on solubility and stability, and the nature of the  dosage form. 



35 Pharmaceutical compositions suitable for the delivery of compounds of
the  invention and methods for their preparation will be readily apparent to
those skilled in the  art. Such compositions and methods for their
preparation can be found, for example, in WO 2007/072153
PCT/tB2006/003646  -51 'Remington's Pharmaceutical Sciences', 19th
Edition (Mack Publishing Company, 1995),  the disclosure of which is
incorporated herein by reference in its entirety. Oral Administration The
compounds of the invention may be administered orally. Oral
administration  5 may involve swallowing, so that the compound enters the
gastrointestinal tract, or buccal  or sublingual administration may be
employed by which the compound enters the blood  stream directly from
the mouth. Formulations suitable for oral administration include solid
formulations such as  tablets, capsules containing particulates, liquids, or
powders, lozenges (including liquid- 10 filled), chews, multi- and
nano-particulates, gels, solid solution, liposome, films (including
muco-adhesive), ovules, sprays and liquid formulations. Liquid
formulations include suspensions, solutions, syrups and elixirs. Such
formulations may be used as fillers in soft or hard capsules and typically
include a carrier,  for example, water, ethanol, polyethylene glycol,
propylene glycol, methylcellulose, or a 15 suitable oil, and one or more
emulsifying agents and/or suspending agents. Liquid  formulations may
also be prepared by the reconstitution of a solid, for example, from a
sachet. The compounds of the invention may also be used in
fast-dissolving, fast- disintegrating dosage forms such as those described
in Expert Opinion in Therapeutic  20 Patents, 11 (6), 981-986 by Gang
and Chen (2001), the disclosure of which is  incorporated herein by
reference in its entirety. For tablet dosage forms, depending on dose, the
drug may make up from 1 wt%  to 80 wt% of the dosage form, more
typically from 5 wt% to 60 wt% of the dosage form. In  addition to the drug,
tablets generally contain a disintegrant. Examples of disintegrants 25
include sodium starch glycolate, sodium carboxymethyl cellulose, calcium
carboxymethyl  cellulose, croscarmellose sodium, crospovidone,
polyvinylpyrrolidone, methyl cellulose,  microcrystalline cellulose, lower
alkyl-substituted hydroxypropyl cellulose, starch,  pregelatinized starch
and sodium alginate. Generally, the disintegrant will comprise from I  wt%
to 25 wt%, preferably from 5 wt% to 20 wt% of the dosage form. 30
Binders are generally used to impart cohesive qualities to a tablet
formulation.  Suitable binders include microcrystalline cellulose, gelatin,
sugars, polyethylene glycol,  natural and synthetic gums,
polyvinyipyrrolidone, pregelatinized starch, hydroxypropyl  cellulose and
hydroxypropyl methylcelluiose. Tablets may also contain diluents, such as
lactose (monohydrate, spray-dried monohydrate, anhydrous and the like),
mannitol, xylitol, 35 dextrose, sucrose, sorbitol, microcrystalline cellulose,
starch and dibasic calcium  phosphate dehydrate. 



WO 2007/072153 PCT/182006/003646  52 Tablets may also optionally
include surface active agents, such as sodium lauryl  sulfate and
polysorbate 80, and glidants such as silicon dioxide and talc. When
present,  surface active agents are typically in amounts of from 0.2 wt% to
5 wt% of the tablet, and  glidants typically from 0.2 wt% to 1 wt% of the
tablet. 5 Tablets also generally contain lubricants such as magnesium
stearate, calcium  stearate, zinc stearate, sodium stearyl fumarate, and
mixtures of magnesium stearate with  sodium isuryl sulphate. Lubricants
generally are present in amounts from 0.25 wt% to 10  wt%, preferably
from 0.5 wt% to 3 wt% of the tablet. Other conventional Ingredients
include anti-oxidants, colorants, flavoring agents,  10 preservatives and
taste-masking agents. Exemplary tablets contain up to about 80 wt% drug,
from about 10 wt% to about  90 wt% binder, from about 0 wt% to about 85
wt% diluent, from about 2 wt% to about 10  wt% disintegrant, and from
about 0.25 wt% to about 10 wt% lubricant. Tablet blends may be
compressed directly or by roller to form tablets. Tablet  15 blends or
portions of blends may alternatively be wet-, dry-, or melt-granulated, melt
congealed, or extruded before tabletting. The final formulation may include
one or more  layers and may be coated or uncoated; or encapsulated. The
formulation of tablets is discussed in detail in "Pharmaceutical Dosage
Forms:  Tablets, Vol. 1", by H. Lieberman and L. Lachman, Marcel
Dekker, N.Y., N.Y., 1980 (ISBN  20 0-8247-6918-X), the disclosure of
which is incorporated herein by reference in its entirety. Solid formulations
for oral administration may be formulated to be immediate  and/or
modified release. Modified release formulations include delayed-,
sustained-,  pulsed-, controlled-, targeted and programmed release.
Suitable modified release formulations are described in U.S. Patent No.
25 6,106,864. Details of other suitable release technologies such as high
energy dispersions  and osmotic and coated particles can be found in
Verma at ad, Pharmaceutical Technology  On-line, 25(2), 1-14 (2001).
The use of chewing gum to achieve controlled release is  described in WO
00135298. The disclosures of these references are incorporated herein
by reference in their entireties. 30 Parenteral Administration The
compounds of the invention may also be administered directly into the
blood  stream, into muscle, or into an internal organ. Suitable means for
parenteral administration  include intravenous, intraarterial, intraperitoneai,
intrathecal, intraventricular, intraurethral,  intrastemal, intracranial,
intramuscular and subcutaneous. Suitable devices for parenteral 35
administration include needle (including microneedle) injectors,
needle-free injectors and  infusion techniques. WO 2007/072153
PCTlIB20061003646  53 Parenteral formulations are typically aqueous
solutions which may contain  



excipients such as salts, carbohydrates and buffering agents (preferably
to a pH of from 3  to 9), but, for some applications, they may be more
suitably formulated as a sterile non- aqueous solution or as a dried form to
be used in conjunction with a suitable vehicle such  5 as sterile,
pyrogen-free water. The preparation of parenteral formulations under
sterile conditions, for example,  by lyophilization, may readily be
accomplished using standard pharmaceutical techniques  well known to
those skilled in the art. The solubility of compounds of the invention used
in the preparation of parenteral  10 solutions may be increased by the use
of appropriate formulation techniques, such as the  incorporation of
solubility-enhancing agents. Formulations for parenteral administration
may be formulated to be immediate  and/or modified release. Modified
release formulations Include delayed-, sustained-,  pulsed-, controlled-,
targeted and programmed release. Thus compounds of the invention 15
may be formulated as a solid, semi-solid, or thixotropic liquid for
administration as an  implanted depot providing modified release of the
active compound. Examples of such  formulations include drug-coated
stents and PGLA microspheres. Topical Administration The compounds of
the invention may also be administered topically to the skin or  20
mucosa, that is, dermally or transdermally. Typical formulations for this
purpose include  gels, hydrogels, lotions, solutions, creams, ointments,
dusting powders, dressings, foams,  films, skin patches, wafers, implants,
sponges, fibers, bandages and microemulsions.  Liposomes may also be
used. Typical carriers include alcohol, water, mineral oil, liquid
petrolatum, white petrolatum, glycerin, polyethylene glycol and propylene
glycol. 25 Penetration enhancers may be incorporated; see, for example,
J Pharm Sci, 88 (10), 955- 958 by Finnin and Morgan (October 1999).
Other means of topical administration include  delivery by electroporation,
iontophoresis, phonophoresis, sonophoresis and microneedle  or
needle-free (e.g. PowderjectTM, BiojectlM, etc.) injection. The disclosures
of these  references are incorporated herein by reference in their
entirefies. 30 Formulations for topical administration may be formulated to
be immediate and/or  modified release. Modified release formulations
include delayed-, sustained-, pulsed-,  controlled-, targeted and
programmed release. 35 Inhaled/Intranasal Administration The
compounds of the invention can also be administered intranasaily or by
inhalation, typically in the form of a dry powder (either alone, as a mixture,
for example, in WO 2007/072153 PCT/1B2006/003646  -54 a dry blend
with lactose, or as a mixed component particle, for example, mixed with
phospholipids, such as phosphatidyicholine) from a dry powder inhaler or
as an aerosol  spray from a pressurized container, pump, spray, atomizer
(preferably an atomizer using  electrohydrodynamics to produce a fine
mist), or nebulizer, with or without the use of a 5 suitable propellant, such
as 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-heptafluoropropane.  



For intranasal use, the powder may include a bioadhesive agent, for
example, chitosan or  cyclodextrin. The pressurized container, pump,
spray, atomizer, or nebulizer contains a solution  or suspension of the
compound(s) of the invention comprising, for example, ethanol,  10
aqueous ethanol, or a suitable alternative agent for dispersing,
solubilizing, or extending release of the active, a propellant(s) as solvent
and an optional surfactant, such as  sorbitan trioleate, oleic acid, or an
oligolactic acid. Prior to use In a dry powder or suspension formulation,
the drug product is  micronized to a size suitable for delivery by inhalation
(typically less than 5 microns). This  15 may be achieved by any
appropriate comminuting method, such as spiral jet milling, fluid bed jet
milling, supercritical fluid processing to form nanoparticles, high pressure
homogenisation, or spray drying. Capsules (made, for example, from
gelatin or HPMC), blisters and cartridges for  use in an inhaler or
insufflator may be formulated to contain a powder mix of the  20
compound of the invention, a suitable powder base such as lactose or
starch and a performance modifier such as I-leucine, mannitol, or
magnesium stearate. The lactose  may be anhydrous or in the form of the
monohydrate, preferably the latter. Other suitable  excipients include
dextran, glucose, maltose, sorbitol, xyfitol, fructose, sucrose and
trehalose. 25 A suitable solution formulation for use in an atomizer using
electrohydrodynamics  to produce a fine mist may contain from I pg to
20mg of the compound of the invention per  actuation and the actuation
volume may vary from 1paL to 100pL. A typical formulation  includes a
compound of the invention, propylene glycol, sterile water, ethanol and
sodium  chloride. Alternative solvents which may be used instead of
propylene glycol include  30 glycerol and polyethylene glycol. Suitable
flavors, such as menthol and levomenthol, or sweeteners, such as
saccharin or saccharin sodium, may be added to those formulations of the
invention  intended for inhaled/intranasal administration. Formulations for
inhaled/intranasal administration may be formulated to be  35 immediate
and/or modified release using, for example, poly(DL-Tactic-coglycolic acid
(PGLA). Modified release formulations include delayed-, sustained-,
pulsed-, controlled-,  targeted and programmed release. WO 2007/072153
PCT/1B2006/003646  -55 In the case of dry powder inhalers and aerosols,
the dosage unit is determined by  means of a valve which delivers a
metered amount. Units in accordance with the Invention  are typically
arranged to administer a metered dose or "puff' containing a desired
mount of  the compound of the invention. The overall daily dose may be
administered in a single  5 dose or, more usually, as divided doses
throughout the day. Rectal/Intravaoinal Administration Compounds of the
invention may be administered rectally or vaginally, for  



example, in the form of a suppository, pessary, or enema. Cocoa butter is
a traditional  suppository base, but various alternatives may be used as
appropriate. 10 Formulations for rectal/vaginal administration may be
formulated to be immediate  and/or modified release. Modified release
formulations include delayed-, sustained-,  pulsed-, controlled-, targeted
and programmed release. Ocular Administration Compounds of the
invention may also be administered directly to the eye or ear,  15 typically
in the form of drops of a micronized suspension or solution in isotonic, pH-
adjusted, sterile saline. Other formulations suitable for ocular and aural
administration  include ointments, biodegradable (e.g. absorbable gel
sponges, collagen) and non- biodegradable (e.g. silicone) implants,
wafers, lenses and particulate or vesicular systems,  such as niosomes or
liposomes. A polymer such as crossed-linked polyacrylic acid, 20
polyvinylalcohol, hyaluronic acid, a cellulosic polymer, for example,
hydroxypropyimethylcellulose, hydroxyethylcellulose, or methyl cellulose,
or a  heteropolysaccharide polymer, for example, gelan gum, may be
incorporated together with  a preservative, such as benzalkonium chloride.
Such formulations may also be delivered  by iontophoresis. 25
Formulations for ocular/aural administration may be formulated to be
immediate  and/or modified release. Modified release formulations include
delayed-, sustained-,  pulsed-, controlled-, targeted, or programmed
release. Other Technologies Compounds of the invention may be
combined with soluble macromolecular  30 entities, such as cyclodextrin
and suitable derivatives thereof or polyethylene glycol- containing
polymers, in order to improve their solubility, dissolution rate,
taste-masking,  bioavailability and/or stability for use in any of the
aforementioned modes of  administration. Drug-cyclodextrin complexes,
for example, are found to be generally useful for  35 most dosage forms
and administration routes. Both Inclusion and non-inclusion complexes
may be used. As an alternative to direct complexation with the drug, the
cyclodextrin may  be used as an aukiliary additive, i.e. as a carrier, diluent,
or solubilizer. Most commonly WO 2007/072153 PCT/IB2006/003646  -56
used for these purposes are alpha-, beta- and gamma-cyciodextrins,
examples of which  may be found in PCT Publication Nos. WO 91/11172,
WO 94/02518 and WO 98/55148,  the disclosures of which are
incorporated herein by reference in their entireties. Dosage  5 The amount
of the active compound administered will be dependent on the subject
being treated, the severity of the disorder or condition, the rate of
administration, the  disposition of the compound and the discretion of the
prescribing physician. However, an  effective dosage is typically in the
range of about 0.001 to about 100 mg per kg body weight  per day,
preferably about 0.01 to about 35 mg/kg/day, in single or divided doses.
For a 70 



10 kg human, this would amount to about 0.07 to about 7000 mg/day,
preferably about 0.7 to  about 2500 mg/day. In some instances, dosage
levels below the lower limit of the aforesaid  range may be more than
adequate, while in other cases still larger doses may be used  without
causing any harmful side effect, with such larger doses typically divided
into several  smaller doses for administration throughout the day. 15
Kit-of-Parts Inasmuch as it may desirable to administer a combination of
active compounds,  for example, for the purpose of treating a particular
disease or condition, it is within the  scope of the present invention that
two or more pharmaceutical compositions, at least one  of which contains
a compound in accordance with the invention, may conveniently be 20
combined in the form of a kit suitable for coadministration of the
compositions. Thus the  kit of the invention includes two or more separate
pharmaceutical compositions, at least  one of which contains a compound
of the invention, and means for separately retaining  said compositions,
such as a container, divided bottle, or divided foil packet. An example  of
such a kit is the familiar blister pack used for the packaging of tablets,
capsules and the  25 like. The kit of the invention is particularly suitable for
administering different dosage  forms, for example, oral and parenteral, for
administering the separate compositions at  different dosage intervals, or
for titrating the separate compositions against one another.  To assist
compliance, the kit typically includes directions for administration and may
be  30 provided with a memory aid. Examples  In the following examples
and preparations, "BOC", "Boc" or "boc" refers to N-tert- butoxycarbonyl,
"CBZ" refers to carbobenzyloxy, "DCE" refers to dichloroethane, "DCM"
refers to dichioromethane, 'DIC" refers to diisopropylcarbodiimide,
"DIPEA" or "DIEA" 35 refers to diisopropyl ethyl amine, DMA refers to
N,N-dimethyiacetamide, "DME" refers to  1,2-dimethoxyethane, "DMF"
refers to dimethyl formamide, "DMSO" refers to  dimethylsulfoxide,
"DPPP" refers to 1,3-bis(diphenylphosphino)propane, "HATU" refers to
WO 2007/072153 PCT/IB2006/003646  -57
O-(7-azabenzotriazol-1-yl)-N,N,N,N=tetramethyluronium
hexafluorophosphate, "HBTU"  refers to
O-benzotriazol-l-yl-N,N,N,N-tetramethyluronium hexafluorophosphate,
"HOAC"  refers to acetic acid, "HOBt" refers to 1-hydroxybenzotriazole
hydrate, "IPA" refers to  isopropyl alcohol, "LAH" refers to lithium
aluminum hydride, "LiHMDS" refers to lithium 5 bis(trimethylsilyl)amide,
"MTBE" refers to methyl t-butyl ether, "NMP" refers to 1-methyl 2-
pyrroiidinone, "TEA" refers to triethyl amine, "TFA" refers to trifluoro acetic
acid, "TIPS"  referst to trilsopropylsilyl- and "Trt" refers to triphenylmethyl-.
Specific examples:  Route Il (tall-first) 10 Example 1:
(IS)-2-(dimethylamino)-1-phenylethyl 3-(benzoylamino)-6,6-dimethyl-
4,6-dihydropyrrolo[3,4-c]pyrazole-5(1 H}-carboxylate. 



O N H3C CH3 H3C CH3  N H3C CH3 cl EtO2C-N N-BM } Et02C-NN` NH
Et02C-N N-Boc ---(r) HN DIPE4 O HN O  H2N {(!3) CH2CI2 6 to i tb  O
H3C CH3 O I / CH3 HN H3C CH3 O  Et02C_NN N- I IN CI3CO~OCC{3 ~'
CI HO M1l.CH3 N Id EtN H3  DIPEA HN 6 O HN O CH2CI2 K2CO" DME
MeOH CH3  1c / 1 15 Preparation of Compound 1a: 5-tert-butyl 2-ethyl
3-(benzoylamino).6,6- d imethyl pyrro lo
[3,4-c]pyrazole-2,5(4H,6M-dicarboxyiate. To a cooled (0 'C) and stirred
solution of of I(g) (12.0 g, 37.0 mmol) and DIPEA (13.0 mL,  74.0 mmol) in
dichloromethane (100 mL) was drop wise added a solution of benzoyl
chloride (5.75 g, 40.7 mmol) in dichloromethane (50 mL). The resulting
clear solution was 20 stirred at room temperature for 12 h. The reaction
mixture was washed with water (2 x 75  mL), dried over Na2SO4, filtered
and concentrated. The residue was purified on silica gel  column
chromatography (40 % ethyl acetate in hexane) to give amide Ia ( 15.0 g,
95.0 %)  as an off-white solid. I H NMR (300 MHz, CDCI3) 5: 1.44 - 1.56
(m, 12 H) 1.69 (s, 3 H)  1.75 (s, 3 H) 4.58 (q, J=7.10 Hz, 2 H) 4.74 (s, I H)
4.79 (s, I H) 7.44 - 7.64 (m, 3 H) 7.87 - 25 7.96 (m, 2 H) 10.97 - 11.11 (m,
1 H). WO 2007/072153 PCT/IB2006/003646  -58 Structure and Example fl
Chemical name, Analytical data and comments H3C CH3 5-tent-butyl
2-ethyl 34(4-fluorobenzoyl)amino]-6,8- 0 N: 0
dlmethylpyrrolo[3,4.c]pyrazole-2,5(4H,6M).dicarboxylate.  ~-N N--k 0 pH3
1H NMR (300 MHz, CHLOROFORM-d) S ppm 1.44 - 1.58 (m, 12 H3C HN
0 CH3 H, H) 1.68 (s, 3 H) 1.75 is, 3 H) 4.58 (q, J=7.16 Hz, 2 H) 4.72 Is, 1
H)  4.77 (a, 1 H) 7.13 - 7.24 (m, 2 H) 7.89 - 7.99 (m, 2 H) 11.01 (d,
J=24.68 Hz, I H). LCMS (APCI, M+H`): 447.5. Method of 1a: Made In 94%
yield from I(g) and 4-fluoro benzoyl  F chloride. Recystailized from ethyl
acetate and hexane. 2a H3C CH3 5-tart-butyl 2-ethyl 3-[(2-fluorobenzoy
))amino]-6,6- O ;-:6 O
dimethyipyrrolo[3,4.c]pyrazole-2,5(4H,6M)-dicarboxylate.  ~-N -< CH3 1H
NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.43 - 1.57 (m, 12 H3C/---0
HN O~CH3 H) 1.69 is, 3 H) 1.75 (a, 3 H) 4.59 (q, J=7.03 Hz, 2 H) 4.73 (a,
I H)  O CH3 4.79 (s, 1 H) 7.20 (dd, J=7.54, 4.52 Hz, 1 H) 7.27 - 7.37 (m, 1
H)  



F _ 7.50 - 7.61 (m. 1 H) 8.08 - 8.20 (m, 1 H) 11.34 (dd, J=17.71, 13.19
Hz, 1 H). LCMS (APCI, M+H`): 447.6. Method of 1a: Made in 91% yield
from 1(g) and 2-fluoro benzoyl  3a chloride. H3C CH3 5-tert-butyl 2-ethyl
3-[(2,4-difluorobenzoyl) amino]-6,6- 11~-NN N-4 O dimethyl pyrrolo
[3,4-c]pyrazole-2,5(4H,6M)-dicarboxylate.  /-0 0 - fCH3 IH NMR (300 MHz,
CHLOROFORM-dJ 5 porn 1.44 - 1.57 (m, 12 H3C HN H) 1.69 (a, 3 H)
1.75 (a, 3 H) 4.58 (q, J=7.10 Hz, 2 H) 4.72 is, 1 H)  F 0 CH3 4.77 (a, 1 H)
6.89 - 7.00 (m, I H) 7.04 (t, J=8.19 Hz, 1 H) 8.12 - 8.25 (m, I H) 11.29 (dd,
J=18.46, 13.00 Hz, I H). LCMS (APCI,  M+H'): 465.4. F Method of 1a:
Made In 91% yield from I(g) and 2,4-difluoro  benzoyl chloride.
Recystallized from hexane. 4a H3C CH3 5-tent-butyl 2-ethyl
%r-dimethyl34[4.(trifluoromethyl)  N N-~0 / CH3 benzoyi] amino}
pyrrolo[3,4-c]pyrazole-2,5(4H,BH)- % N /-01- O--F-CH3 dlcarbaxylate.
H3C HN 0 \CH3 1 H NMR (300 MHz, CHLOROFORM-d) b porn 1.45 -
1.60 (m, 12  H)1.71(a,3H)1.77(a,3H) 4.61 (q, J=7.10 Hz, 2 H) 4.75 (a, 1 H)
4.81 (s, 1 H)7.74-7.87 (m, 2 H) 8.00- 8.10 (m, 2 H) 11.15 (d,  J=25.06 Hz,
1 H). LCMS (APCI, M+H`): 497.5. p Method of 1a: Made In 72% yield from
1(g) and 4-tdfluoromethyl  F F benzoyl chloride. 50 WO 2007/072153
PCTIIB2006/003646  -59 Structure and Example # Chemical name,
Analytical data and comments 0 N H3C CH30 5-tart-butyl 2-ethyl
6,6-dlmethyl44(pyrdin-2-ylcarbonyl)  N N /CH3 amino]
pyrrolo[3,4c)pyrazole-2,5(4H,BH).dicarhoxylate.  ~O~-- - O-f-CH3 1H
NMR (300 MHz, DMSO-d,) d porn 1.38 It, J=7.06 Hz, 3 H) 1.46 1-13C HN
0 CH3 (d, J=5.46 Hz, 9 H) 1.60 (d, J=4,90 Hz, 6 H) 4,47 (q, J=7,03 Hz, 2
H) 4.61 (d, J=8.48 Hz, 2 H) 7.69 - 7.77 (m, 1 H) 8.09 It, J=7.72 Hz,  I H)
8.15 - 8.22 (m, I H) 8.75 (d, J=4.52 Hz, I H) 12.10 (d, J=5.84  \ Hz, I H). ).
LCMS (APCI, M+H`): 430.5. Method of 1a: Made In 93% yield from I(g)
and 2-pyridyl carbonyl  F F F chloride.  6a H3C OH3 5-tart-butyl 2-ethyl
3-(acetylamtno)-6,6dimethylpyrrolo[3,4.  0 p
cjpyrazole-2,5(4H,6h'-dicarboxylate. 



~N N-/< / CH3 'H NMR (dmso-de) ti: 1.34 (t, J = 8.0 Hz, 3H), 1.42-1.45 (m,
9H),  H3C HN -(\- 1.56 is, 3H), 1.57 (s, 3H), 2.12-2.13 (d, J = 4.0 Hz, 3H),
4.36-4.43  NCO CH3 (m, 4H), 10.15 (s, 1 H), LCMS (M + Ht 367, H3C((
Method of 1a: Made in 54% yield from 1(g) and acetyl chloride  7a
5-test-)utyl 2-ethyl 3-(lsobutyrylamino)-6,6  H3C CH3
dimethylpyrrolo(3,4c)pyraaole-2,5(4H,6H)dbcarboxyiate. 0 N O CH3 'H
NMR (dmso-d6) 6: 1,11 (d, J - 7.1 Hz, 6H), 1.34 (t, J = 7.1 Hz,  CN - N~
+OH3 3H), [1.43 (s), 1.46 (a) 9H together], [1.57 (s), 1.58 (s) 6H  H3C H O
OH3 together], 2.70 (quint of d, J = 6.8 Hz, Je = 3.5 Hz, 1H), [4.48 (s),
4.43 (a) 2H together], 4.42 (q, J = 7.1 Hz, 2H), 10.12 (s, 1H),  H3C CH3
Anat. (Ci5H55N405) C, H, N. LOMS (APCI, M+H'): 395.4. 8a Method of
1a: Made in 94% yield from 1(g) and isobutyryl  chloride. 5-tart-butyl
2ethyl 3-[(cyclopropylcarbonyi)amino)-6,6- H3C CH3 p dimethyl pyrrolo
13,4-cjpyrazole-2,5(4H,6H)-dicarboxylate.  O\I\~N N N CH3 1H NMR
(dmso-d5) a: 0.85 (m, 4H), 1.35 it, J = 7.1 Hz, 3H), [1.42 ~-G - o +CH3 (s),
1.45 (a) 9H together], [1.55 (a), 1.57 (s) 6H together], 1.99 (m,  H3C HN0
CH3 1H), [4.32 (a), 4.36 (a) 2H together], 4.42 (q, J = 7.1 Hz, 2H),  VI/
10.41 (a, 1H). Anal. (C,9HaN405) C, H, N. LCMS (APCI, M+H'):  393.4. 98
Method of 1a: Made in 95% yield from I(g) and cyclopropane  carbonyl
chloride. H3C pH3 5-test-butyl 2-ethyl 3-[(2,2-dlmethyipropanoyl)
amino)-6,6  N O dbmethyl
pyrrolo[3,4-cjpyrazole-2,5(4H,6H)dbcarboxylato.  ~NN. // /CH3 'H NMR
(dmso-de) 6: 1.21 is, 9H), 1.34 (t, J = 7.1 Hz, 3H), [1.43 H3C/-0 HN
O-{-CH3 (s), 1.46 (s) 9H together), 11.56 (s), 1.58 (a) 6H together), [4.43
(s),  0 \CH3 4.47 (a) 2H together], 4.43 (q, J = 7.1 Hz, 2H), [10.21 (s),
10,25 (s)  H3C 1H together]. Anal. (Cz5Hy3N.05) C, H, N. LCMS (APCI,
M+H');  H3C CH3 353.2. 10a Method of la: Made in 95% yield from 1(g)
and tdmethylacetyi  chloride. L- I WO 2007/072153 PCP/]B20061003646
-60 Structure and Example If Chemical name, Analytical data and
comments 1-13C CHs 5-tart-butyl 2-ethyl
3-[(cyclobutylcarbonyl)amino]-6,6-dimethyl  O O pyrrolo
[3,4-c]pyrazole-2,5(4H,6H)-dicarboxylate. ~-N N CH 'H NMR (DMSO-0s)
1.34 it, J = 8.0 Hz, 3H), 1.43.1.46 (m, 9H),  3 1.56 (s, 3H), 1.58 (a, 3H),
1.75-1.84 (m, 1H), 1.90-1.99 (m, 1H),  H3C HO CH3 2.13-2.21 (m, 4H),
3.29-3.37 (m, 1H), 4.38-4.44 (m, 41-1), 9.98 (s.  



i H). LCMS [M+Hj407. Method of 1a: Made in 70% yield from I(g) and  11a
cyclobutanecarbonyl chloride. H C 5-tart-butyl 2-ethyl
34(cyclopentylcarbonyl)amino]-6,6- 3 CHs dimethyl pyrrolo
[3,4-c]pyrazole-2,5(4H,6h)-dlcarboxylate. 'N  01N~ 'H NMR (dmso-d6) 6:
1.34 (t, J = 7.1 Hz, 3H (a), 1.45 s  N-Q CH3 (, ), [1.43 (), ( ) O O--CH3 9H
together], 1.53 (m, 1H), [1.56 (a). 1.57 (a) 6H together], 1.65  HN 0 CH3
(m, 51-1), 1.85 (m, 21-1), 2.90 (m, 1H), (4.38 (s), 4.42 (s) 2H  together],
4.41 (q, J = 7.1 Hz, 2H), 10.11 (a, 1H). Anal.  (CH62N4os) C, H, N. LCMS
(APCI, M+H`): 421.4. Method of 1a: Made in 98% yield from 1(g) and  12a
cyclopentanecarbonyl chloride. H3C 5-tert-butyl 2-ethyl
3-[(cyclohexylcarbonyl)amino]-6,6..  CH3
dimethylpyrrolo[3,4-c]pyrazole-2,5(4H,614)-dicarboxylate.  O~-N--- O CH,
'H NMR (dmso-ds) 6: 1.21-1.39 (m, 51-1), 1.34 it, J = 7.1 Hz, 3H), 1-13C 0
HN / O CHs [1.43 (a), 1.45 (a) 9H together], [1.55 (a), 1.57 (s) 6H
together],  0 CH3 1,61 (m, 1N), 1.71 (m, 2H), 1.82 (m, 2H), 2.43 (m, 1H),
4.42 (m,  4H), 10.11 (a, 111). Anal. (C,2H34N4O6) C, H, N. LCMS (APCI,
M+H'): 435.4. Method of 1a: Made in 94% yield from I(g) and  13a
cyclohexanecarbonyl chloride. H3C CH3 5-tert-butyl 2-ethyl
3-[(methoxyacetyl)amino]-6,6-dimethyl  pyrrolo
[3,4-c]pyrazole-2,5(4H,6H)-dicarboxylate. 0>-N i N-~O 1CH3 'H NMR
(dmso-ds) S: 1.34 (t, J = 7.1 Hz, 3H), [1.42 (a), 1.46 (a)  /-b 0--E-CH3 9H
together], [1.57 (a), 1.58 (a) 6H together], 3.41 (s, 3H), [4.06  H3C Ht 0
\CH3 (a), 4.07 (s) 2H together], 4.42 (q, j = 7.1 Hz, 2H), [4.46 (a), 4.49 (a)
2H together], [10.65 (a), 10.87 (a) 1H together]. Anal.  (Ci6H26N406) C,
H, N. LCMS (APCI, M+H'): 397.4. H3C Method of Is: Made in 84% yield
from 1(g) and methoxyacetyl  14a chloride. 5-tart-butyl 2-ethyl
6,6-dimethy6.34(tetrahydrofuran-2- H3C CHs
ylcarbonyi)amino]pyrrolo[3,4.c]pyrazole-2,5(4H,6H). O N -:6 O
dicarboxylate. ~--N --1\1 CH3 CH 'H NMR (dmso-do) 5: 1.35 (t, J = 7.1 Hz,
3H), [1.43 (s), 1,45 (s)  H3C HN 3 9H together], 1.58 (dd, J = 2.8, 6.6 Hz,
6H), 1.88 (m, 2H), 1.98 (m,  D CH3 1H), 2.23 (m, 1H), 3.91 (m, 2H), 4.45
(m, 5H), 10.80 (d, J = 2.0 o Hz, 11-1). Anal. (C2oH26N4Os) C, H, N.
LCMS (APCI, M+H'):  423.4. 



15a Method of 1a: Made in 82% yield from 1(g) and tetrahydro-furan-
2-carbonyl chloride. WO 2007!1172153 PCT/IB2006/003646  -61
Structure and Example # Chemical name, Analytical data and comments
5-tart butyl 2-ethyl 6,6-dimethyl-3-C (tetrahydro-2H-pyran-2-yl  H3C CH3
carbonyl) amino] pyrrolo[3,4-c]pyrazole-2,5(4H,6H)- 0 N 0 dicarboxylate.
N N-{ CH3 'H NMR (dmso-de) 5: 1.34 (t, J = 7.1 Hz, 3H), 1.37 (m, 1 H),
[1.42  H3C 0 HN O'-CH3 (a), 1.45 (a) 9H together], 1.52 (m, 3H), 1.57 (d,
J = 6.8 Hz, 6H),  /c.0 CHs 1.80(m,1H),1.97(m,IH), 3.54 (t of d, J,= 10.8,
J,= 3.3 Hz, 1H), 4.02 (m, 2H), 4.42 (q, J = 7.1 Hz, 2H), 4.46 (m, 2H), 10.71
(d, J =  6.8 Hz, 1H). Anal. (C2,H,2N401'0.1EtOAC) C, H. N. LCMS (APCI,
162 M+H): 437.4. Method 011a: Made in 100% yield from I(g) and
tetrahydro-pyran- 2-carbonyl chloride. 5-tert butyl 2-ethyl
6,6-dimethyl-3-J(4-methylmorp oolin-2- HaC CHs yl)carbonyl]
amino)pyrrolo[3,4-c]pyrazole-2,5(4H,6H)- 0 O dicarboxylate. ~-N -/ CH3 'H
NMR (dmso-d,) 5: 1.34 (t, J = 7.1 Hz, 3H), [1.43 (5), 1.45 (a)  HsC 0 HN
O--\-CHs 9H together], 1.57 (d, J = 6.6 Hz, 6H), 1.96 it, J = 10.6 Hz, IH),  0
CH3 2.05 it of d, Jr = 11.4, J, = 3.0 Hz, 1H), 221 (a, 3H), 2.60 (d, J = 0
11.6 Hz, 1 H), 2.95 (d, J = 10.6 Hz, 1 H), 3.97 it of d, J, = 10.9, J, =  N 2.0
Hz,1H), 3.96 (d, J = 11.4 Hz, 1H), 4.19 (d, J = 9.9 Hz, IH),  \CH3 4.42 (q, J
= 7.1 Hz, 2H), 4.48 (d, J = 13.9 Hz, 2H), 10.75 (a, 1 H). 17a Anal.
(C21H"NsOe) C, H, N. LCMS (APCI, M+H): 452.1. Method of la: Made in
29% yield from I(g) and 4-methyl- morpholine-2-carbonyl chloride. H3C
5-test-butyl 2-ethyl 3-1(4-Ouorophenyl)acetyi]amino]-6,8- 0 N LE{3 0
dimethyl pyrrolo [3,4-c]pyrazole-2,5(4H,6H)dicarboxylate.  ~-N N CH3 'H
NMR (CDC-13) b: (1.41 (t, J = 7.1 Hz), 1.42 (t, J = 7.1 Hz) 3H /-0 O+CH,
together], [1.47 (a), 1.51 (s) 9H together], [1.63 (a), 1.69 (a) 6H  H3C HN 0
CH3 together], [3.69 (a), 3.70 (s) 2H together], [4.46 (q, J = 7.1 Hz),  4.47
(q, J = 7.1 Hz), 2H together], [4.61 (a), 4.65 (a) 2H together],  7.06 (m,
2H), 7.28 (m, 2H), 19.98 (a), 10.11 (s) 1 H together). Anal. F
(C22H2GFN4060.15H20) C, H, N, F. LCMS (APCI, M+H): 461.4,  18a
Method of 1a: Made in 88% yield from l(g) and (4-fluoro-phenyl)- acetyl
chloride. 5-tent-butyl 2-ethyl 3-([(4-methoxyphenyl)acetyl]amino)-6,6- H3C
CH3 dimethyl pyrrolo[3,4-c]pyrazola-2,5(4H,6H)dicarboxyieke. 0 N O CHs
'HNMR (CDC6) 5: 11.40 (t, J = 6.8 Hz), 1.41 (t, J = 7.1 Hz) 3H  



/ CHs together], [1.47 (a), 1.51 (a) 9H together], [1.63 (s), 1.69 (a) 6H
H3C HN 0 CH together], [3.65 (a), 3.67 (s) 2H together], 3.61 (s, 3H),
[4.45 (q, J s = 7.1 Hz), 4.46 (q, J = 7.1 Hz), 2H together], [4.61 (a), 4.65
(a) 2H  together], 6.91 (m, 2H), 7.22 (m, 2H), 19.94 (a), 10.07 (s) 1H  r
together]. Anal. (C2eH,2N40e) C, H, N. LCMS (APCI, M+H):  0.-CH3
473.4. 19a Method of la: Made in 81% yield from I(g) and (4-methoxy-
phenyl)-acetyl chloride. WO 2007/072153 PCT/182006/003646  -62
Structure and Example # Chemical name, Analytical data and comments
H3C CHs 5-tert-butyl 2-ethyl 6,6-dimethyl-3-({[trans-2-phenyl  O N 0
cyclopropyl] carbonyl}amino)pyrrolo[3,4-c]pyrazole- )-N N-< CHs
2,5(4H,BH)-dicarboxylate. /-0 O//-E-CH3 'H NMR (dmso-d,) 5: 1.32 It, J =
7.1 Hz, 3H), 1.38 (m, 1H), [1.43  H3C HN,0 \\CH3 (s), 1.46 (s) 9H
together), 1.50 (m, I H), 1.57 (dd, J = 10.0, 6.6 Hz,  6H), 2.44 (m, 2H),
14.37 (s), 4.41 (s) 2H together], 4.39 (q, J = 6.8  Hz, 2H), 7.19 (m, 2H),
7.28 it, J = 7.3 Hz, 3H), 10.50 (s, 11-1).  Anal. (CzsH32N.O5) C, H, N.
LCMS (APCI, M+H'): 469.4. Method of fa: Made in 91% yield from 1(g)
and trans- 2-phenyl-l-202 cyciopropane carbonyl chloride. H3C CH3
6-tert-butyl 2-ethyl 6,6-dlmethyl-3-[(2- 0 0
thlenyicarbonyl)amino]pyrroio[3,4-c]pyrazole-2,5(4H,6H)- ~-N N--~ // CH3
dicarboxylate 0 CH3 'H NMR (400 MHz, CHLOROFORM-d) 8 ppm: 1.45
It. 12 H), 1.67  H3C O HN  0 \\CH3 (d, 6 H), 4.53 (q, J=7.16 Hz, 2 H), 4.67
(d, 2 H), 7.05 - 7.17 (m, 1  3 H), 7.51- 7.67 (m, 2 H), 10.87 (d, 1 H) ~~
Method of Ia.  97a H3C CHs 5-tart-butyl 2-ethyl
3-[(1-benzothien-2-yicarbonyl)amino]-6,6- o 0 CH3
dimethylpyrrolo[3,4-c]pyrole-2,5(4H,6H)-dicarboxylate // 'H NMR (400
MHz, CHLOROFORM-d) b ppm: 1.46 -1.55 (m, 12  ~O O-i-CH3 H) 1.72
(d, 6 H) 4.61 (q, J=7.07 Hz, 2 H) 4.75 (d, 2 H) 7.39 - 7.53  H3C HN 0
\\CH3 (m,2H)7.63-7.97 (m,3H) 11.08 (d,1 H).  Method of Ia. 99a
Preparation of Compound 1b: ethyl 3-(benzoylamino)-6,6-dimethyl-5,6-
dlhyd ropyrroio [3,4-c]pyrazole-2(4H)-carboxylate. To a stirred slurry of
intermediate Ia (15.0 g, 35.0 mmol) in ethanol (150 ml-) was drop  



wise added HCI 4 M solution in hexanes (44 mL). The resulting clear
solution was stirred  5 at room temperature for 12 h. The reaction mixture
was concentrated under vacuum to a residue and stirred with hexane (250
mL) for 10 min. The solid product was collected by  filtration, washed with
hexane (100 ml-) and dried under vacuum at 40 C for 15 h to give  the
dihydrochioride salt of amine 1b (13.5 g, 96.4%), an off-white solid. 1H
NMR (300  MHz, DMSO-de) 6 ppm 1.36 (t, J=6.97 Hz, 3 H) 1.67 (s, 6 H)
4,47 (q, J=7.16 Hz, 2 H) 4.59  10 is, 2 H) 7.55 - 7.74 (m, 3 H) 7.92 (d,
J=7.54 Hz, 2 H) 10.23 (s, 2 H) 10.93 (s, I H) In the following table,
compound 2b to 17b in the following taibe were made as HCl salts,  and
compound 18b, 19b and 20b were made as free base. WO 2007/072153
PCT/1B2006/003646  -63 Structure and Example it Chemical name,
AnalyOeal data and comments H3C CH ethyl
3-J(4-fluorobenzoyl)amino)-6,6-dimethyl-5,6-dihydropyrolo  O\ -N N. 3
I3,4-cIPYPazole-2(4M.carboxyiate. /-O NH 1H NMR (300 MHz,
CHLOROFORM-d) 6 ppm 1.48 it, 9 H) 2.47 is, i  H3C HN 0 H) 4.30 (s, 2
H) 4.56 (q, J=7.16 Hz, 2 H) 7.18 (t, J=8.38 Hz, 2 H) 7.92  (dd, J=8.48, 5.27
Hz, 2 H) 10.86 (none, I H) 11.01 is, 1 H), ). LCMS  (APCI, M+H'): 347.
Method of tb: Made in 96% yield from Za.  F 2b H3C CH3 ethyl
3-[(2-fluorotsenzoyl)amino)66-dime@fiyl-5,6-dihydropyrroto  C N[3,4-c]
pyrazole-2(4/carboxylate. ~-N i NH ~-p 1H NMR (300 MHz, DMSO-d,) 5
ppm 1.36 (t, J=7.06 Hz, 3 H) 1.66 (s,  H3C HN 0 6 H) 4.47 (q, J=7.16 Hz,
2 H) 4.63 is, 2 H) 7.35 - 7.55 (m, 2 H) 7.70 - FF 7.81 (m, I H) 7.95 - 8.09
(m, I H) 10.04 (s, 2 H) 11.23 (d, J=10.74 Hz,  / I H). ). LCMS (APCI, M+H'):
347.3. Method of 1 b: Made In 96% yield from 3a.  3b H3C CH3 ethyl
3-[(2,4-difiuorobenzoyl)amino)-6,6-dimethyl-5,6- O N dihydropyrrolo
[3,4-c)pyrazole-2(4H0-carboxyiate. N i NH NMR (300 MHz,
CHLOROFORM di S ppm 1.41 - 1.54 (m, 9 H)  H3C RN0 2.05 (a, 2 H)
4.26 - 4.37 (m, 2 H) 4.49 - 4.63 (m, 2 H) 6.88 - 7.00 (m, I  F H) 7.00 - 7.09
(m, 1 H) 8.10 - 8.24 (m, 1 H) 11.29 (d, J=12.43 Hz, 1 H).  I. LCMS (APCI,
M+H'): 365,4. Method of I b: Made In 98% yield from 4a.  F 4b H3C CH3
ethyl 6,6-dimethyi3([4-(trffiuoromethyl)benzoylminn}3,6- 



O\\ dlhydro pyrroio [3,4-c N ' NH ]Pyrazole-2(4td)-2(4M ~-O 1H NMR (300
MHz, CHLOROFORM-d) S ppm 1.40 - 1.55 (m, 9 H)  H3C HN 0 2.72 (a, 1
H) 4.34 is, 2 H) 4.57 (q, J=7.16 Hz, 2 H) 7.77 (d,,)=&29 Hz,  2 H) 8.02 (d,
J=8.10 Hz, 2 H) 11.14 is, 1 H). ). LCMS (APCI, M+H`):  397.5. Method of
1b: Made in 95% yield from 5a.  F3C 5b WO 2007/072153
PCT)I82006m03646  -64 Structure and Example # Chemical name,
Analytical data and comments H3C CH3 ethyl
6,6dimethyl-3-[(pyridin2-ylcarbonyl)amino[-5,6-dihydro  O N"~ pyrrolo
[3,4c]pyrazole2(4H)-carboxylate. ~-N - NH IH NMR (300 MHz, OMSO-d,)
5 ppm 1.39 It, J=7.16 Hz, 3 H) 1.62 (a,  H3C HN 6 H) 4.49 (q, J=7.16 Hz,
2 H) 4.64 is, 2 H) 7.68 - 7.82 (m, 1 H) 8.05 - O 8.25 (m, 2 H) 8.78 (d,
J=4.71 Hz, 1 H) 12.16 (a, I H). ). LCMS (APCI,  N--- M+H'): 330.4. \ I
Method of 1 b: Made In 97% yield from 6a.  6b H3C CH ethyl
3-(acetylamino) -6,6-dimethyl -5,6-dihydro pyrrolo[3,4-c]  0 N 3 pyrazole
-2(4H)-carboxylate. ~-N - NH 'H NMR (dmso-de) 5 1.34 it. J = 8.0 Hz, 3H),
1.63 (a, 6H), 2.16 (a,  H3C HN 3H), 4.45-4.40 (m, 4H), 10.31 (a, I H);
LCMS [M + H]' 267. \r 0 Method of 8b: 99% yield from 7a.  H3C 7b ethyl
3-(isobutyrylami no)-6,6-dimethyi-5,6-dihydropyrrolo[3,4- 3 CHs
No(41d-c2l  O\ \-N ;NH " 'H NMR (dmdmso~) 5: 5: 1 1.1.12 (d (d, , J = 6.8
Hz, 6H), 1.35 It, J = 7.1 Hz, 3H),  ~-O i 1.62 (a, 6H), 2.75 (quint, J = 6.8
Hz, 1 H), 4.43 (q, J = 7.1 Hz, 2H), 4.45  H3C HN 0 (s, 2H), 9.99 (bra, 2H),
10.26 (a, 1 H). Anal. (C,4Ha3N4O3.1.0HCI) C, H,  N, Cl. LCMS (APCI,
M+H'): 295.4. H3C CH3 Modified methods Intermediate ea was stirred in
4M HCI-dioxane (no  8b co-solvent) for 2.5 hr at room temperature.
Evaporation and trituration  from acetonibile afforded the
monohydrochloride salt in 95% yield, H3C CH3 ethyl
3-[(cyclopropyicartwnyl)amino]-6,6-dimethyi-5,6-dihydro  O N~ pyrrolo
[3,4c)pyrazole2(4H)-carboxylate. ~--N NH 'H NMR (dmso-d,) 5: 0.89 (m,
4H), 1.35 (t, J = 7.1 Hz, 3H), 1.61 (s,  



H3C HN 6H), 2.07 (m, 1 H), 4.38 (a, 2H), 4.44 (q, J = 7.2 Hz, 2H), 9.96 (or
a,  2 2H), 10.57 (a, 1H). Anal. (C,4H25N403.I.OHCI) C, H, N, Cl. LCMS
(APCI, M+H`):293.4. 9b Method of 8b: 90% yield from 9a. H3C CH3 ethyl
3-[(2,2-dlmethylpropanoyl)amino]-6,6-dimethyl-5,6-dihydro  O N PYrrolo
[3,4c]pyrazole2(4t -carboxylats. ~-N NH 'H NMR (dmso-de) 5: 1.22 (a,
9H), 1.35 it, J = 7.1 Hz, 3H), 1.63 (a,  H O/-0 HN 6H), 4.45 (q, J = 7.2 Hz,
2H), 4.50 (a, 2H), 10.09 (or a, 2H), 10.30 (a,  3 O 1H). Anal.
(C"H24N4031.OHCI) C, H, N. CI. LCMS (APCI, M+H'):  309.4. H3C H3C
CH3 Method of 8b: 96% yield from 10a,  lob WO 2007/072153
PCTIIB2006/063646  -65 Structure and Example # Chemical name,
Analytical data and comments 1-13C CH ethyl
3{(cyclobutylcarbonyl)amino]-6,6-di methyl-5,6- O N 3 N dihydropyrrolo
[3,4-c]pyrazole-2(4h)-carboxylate. ~ ~- N ~ NH 'H NMR (DMSO-de) 1.34
(t,, J = 8.0 Hz, 3H), 1.63 (s,6H), 1.68-1.85  H3C HN C (m, 1H), 1.89-2.01
(m, IH), 2.14224 (m, 4H), 3.36-3.45 (m, 1H), 4.39- 4.48 (m, 4H), 10.12 (a,
1 H). LCMS [M + H]' 307, Method of 8b: 99% yield from 11 a.  11b H3C',
OH ethyl 3-[(cycfopentylcartaonyl)amino]-6,8-dimethy45,6-dihydro  O 3
pyrrolo [3,4-e]pyrazole-2(4HMwarboxylate. N ~-N NH 'H NMR (dmso-de)
5: 1.34 (t, J = 7.1 Hz, 3H), 1.62 (s, 6H), 1.64 (m, 1-13C HN O 6H), 1.86
(m, 2H), 2.96 (quint, J = 7,7 Hz, 1 H), 4.43 (q, J = 7.1 Hz,  2H), 4.44 (s,
2H), 9.98 (br a, 2H), 10.24 (a, IH). Anal.  (C,6H24NsOn-1.0HC1) C, H, N,
Cl. LCMS (APCI, M+H'): 321.4,  Method of 8b: 92% yield from 12a. 12b
H3C CH3 ethyl 3-[(cyclohexylcarbonyi)amino]B,6roiimethyl-5,6- N 0 \
dihydropyrrolo [3,4-c]pyrazoie-2(4/O-carboxylato. I~N NH 'H NMR
(dmso-de) 5: 1.15.1.40 (m, SH), 1.34 (t, J = 7.1 Hz, 3H), 1.62  1-13C
HN~O (m, 1H), 1.62 (s, 6H), 1.73 (m, 2H), 1.83 (m, 2H), 2.53 (m, 1H),
4.43  (q, J = 71 Hz, 2H), 4.45 (a, 2H), 10.12 (or s, 2H), 10225 (s, 1H).
Anal. 0 (C,H2nN4Oa1.0HCl) C, H, N, Cl. LCMS (APCI, M+H'): 335.4.
Method of 8b: 96% yield from 13a. 13b H3C CH3 ethyl 3-[(methoxyacetyl)
amino]-6,8-dimethyl-S,6-- O 



N dihydropyrrolo[3,4-c]pyrazole-2(4F>)-carboxyfate.  O N NH 'H NMR
(dmso-dn) 6: 1.34 (t, J = 7.1 Hz, 3H), 1.64 is, 61-1), 3.42 (a,  1-13C HN O
3H), 4.10 (s, 2H), 4.44 (q, J = 7.1 Hz, 2H), 4.50 (s, 2H), 10.30 (br a,  3C
2H), 10.73 (s, 1H). Anal. (C,3H2oN4O41.0HC1) C, H, N, Cl. LCMS  O
(APCI, M+H'): 297.4. H3C Method of 8b: 90% yield from 14a.  14b H3C
CH3 ethyl 6,6-0imethyl-3-[(totrahydrofuran-2-yicarbonyl)amino]-5,6- O N"-
dihydro pyrrolo [3,4-c]pyrazoie2(4F1)-earboxylate ~-N NH 'H NMR
(dmso-d) 6: 1.35 it, J = 7.1 Hz, 31-1), 1.63 is, 61-1), 1.86 (m,  H3C HN O
2H), 1.9B (m, IH),2.24 (m, 1 H), 3.91 (m, 2H), 4.44 (q, J = 7.1 Hz, 2H),
4.51 (m, 31-1), 10.07 (br s, 2H), 10.87 is. 1H). Anal,  O
(C,5H22N4O4'1OHCI) C, H. N, Cl. LCMS (APCI, M+H`): 323.4. 15b
Method of 8b: 94% yield from 15a. WO 2007/072153 PCT/IB2006/003646
-66 Structure and Example # Chemical name, Analytical data and
comments H3C CHs ethyl
6,6.dimethyl-3-[(tetrahydro-2H-pyran-2-yicarbonyi)aminoj- O N
5,6-dlhydropyrrolo[3,4-cjpyrazole-2(4H)-carboxylate  y--NNH 'H NMR
(dmso-ds) S: 1.34 (t, J = 7.2 Hz, 3H), 1.39 (m, 1H), 1.53 (m, 1-13C O HN
/V~'~~~//// 3H), 1.63 (s, 6H), 1.82 (d, ) = 11.6 Hz, 1H), 1.97 (d, J = 12.9
Hz, 1H),  0 3.55(t ofd,J,=11.0Hz,Jc= 3.3 Hz, 1H), 4.05 (dd, J= 11.1, 2.3
Hz,  2H), 4.44 (q, J = 7.1 Hz, 2H), 4.52 (m, 2H), 10.07 (or s, 2H), 10.78 (s,
1H). Anal. (C15H24N401'1.OHCI) C, H, N, Cl, LCMS (APCI, M+H'):
337.4. 16b Method of 8b: 83% yield from 16a. H3C CH ethyl
6,8.dimethyl-3-([(4-methyimorpholin-2.yl)carbonyl}amino)- O N,, s
5,6-dihydropyrrolo[3,4-c]pyrazoie-2(4H)-carboxylate N T' \NH 'H NMR
(dmso-d,) 6: 1.34 (t, J = 7.2 Hz, 3H), 1.65 (s, 6H), 2.80 (a,  H3C HN3H),
3.08 (br s, 2H), 3.42 (m, 1H), 3.73 (d, J = 11.9 Hz, I H), 4.03 it, J  0
12.2Hz,IH),4.25 (d, J= 11.6 Hz, 1H), 4.44 (q, J= 7.1 Hz, 2H), 4.49 O (br a,
2H), 4.74 (d, J = 10.6 Hz, I H), 10.34 (or S. 1H), 10.43 (br a, 1H),  ~N
10.80 (a, IH), 11.82 (or a, 1H). Anal. (C,sH2sNs04'2.0HCI '1.05H2O)
'CH3 C, H, N, Cl. LCMS (APCI, M+H`): 352.2. 17b Method of 8b: 90%
yield from 17a. H3C ethyl
3-([(4-fluorophenyl)acetygamino}-6,6-dlmethyt-5,6.dfhydro  O N~ CH3
pyrrolo 13,4-cjpyrazole-2(4H)-carboxylate O--N~ NH 'H NMR (dmso-de) 6:
1.26 (s, 6H), 1.31 (t, J = 7.0 Hz, 3H). 3.76 (a,  1-13C O HN 2H), 3.83 (a,
2H), 4.35 (q, J - 7.2 Hz, 2H), 7.16 it, J = 8.9 Hz, 2H),  



O 7.34 (dd, J = 5.7, 8.7 Hz, 2H), 10.10 Is, 11-1). Anal.
(GsH21FN405'O.1EtOAc) C, H, N, F. LCMS (APCI, M+H'): 361.2. 1  r
Modified method: Intermediate 18a was treated with HCNdioxane at  room
temperature for 3 hours, then evaporated to dryness, neutralized F with
1M NaOH, and extracted with ethyl acetate. The organic extracts  tab
were concentrated to give the free base in 90% yield. H3C CH3 ethyl
3-([(4-methoxyphenyl)acetyf}amino}-6,8-dimethyl-5,6  O N dihydro pyrrolo
[3,4-cjpyrazoie-2(4H)-carboxylate O--N i NH 'H NMR (dmso-da) 6: 1.26 Is,
6H), 1.30 it, J = 7.1 Hz, 3H), 3.19 (br s,  H3C HN 1 H), 3.67 (a, 2H), 3.72
Is, 3H), 3.83 (a, 2H), 4.34 (q, J = 7.2 Hz, 2H),  O 6,89 (d, J = 8.6 Hz, 2H),
7.22 (d, J = 8.67 Hz, 2H), 10.04 (a, 1 H). Anal.
(C,sH2N,04.0.5HCI.0.15EtOAc) C, H, N, Cl. LCMS (APCI, M+H'):  373.2.
Method of 18h: Neutralized and Isolated as free base in 90% yield  0 ,CH3
from 19a.  ISb WO 2007/072153 PCT/IB2006l003646  -67 Structure and
Example Chemical name, Analytical data and comments H3C CH ethyl
6,6-dlmethyl3-(([bans-2- O~-N N, NH 3
phenylcyciopropyl]carbonyl)amino)-5,6-dlhydropyrrolo[3,4 0
c1pyrazole-2(4H}-carboxyiate  HsC H0 'H NMR (dmso-ds) S: 128 (a, 6H),
1.31 (t, J = 7.1 Hz, 3H), 1.35 (m,  1 H), 1.47 (m, 1 H), 2.38 (L J = 7.3 Hz,
2H), 3.14 (bra, 1 H), 3.84 (s, 2H),  4.36 (q, J = 7.1 Hz, 2H), 7.18 (m, 3H),
7.28 (t J = 7.3 Hz, 2H), 10.35  (a, 1H). Anal.
(C,H21N40a025H20.0.05dloxane) C, H, N. . LCMS  (APCI, M+H): 369.4.
Method of 18b: Neutralized and isolated as free base in 90% yield  20b
from 19a. HsC CH3 Ethyl 6,6-dlmethyl3{(2-thienylcarbonyl)aminol-5,6- 0 N
dihydropyrrolo[3,4-c]pymole4(4H)-carboxylate N - NH 'H NMR (400 MHz,
CHLOROFORM-d) S ppm:1.42 - 1.53 (m, 9 H)  Hap HN 0 4.29 is, 2 H)
4.57 (q, J=7.07 Hz, 2 H) 7.15 (dd, J=5.05, 3.79 Hz, 1 H)  7.60 (dd,
J=4.93,1.14 Hz, I H) 7.66 (dd, J=3.79, 1.01 Hz, I H) 10.92  S (or. s., 1 H).
Method of 9b.  97b Preparation of Compound 1c: ethyl
3-(benanyfamino)-5-(chlorocarbonyi)  di methyl-5, 6-d i
hydropyrrolo[3,4-cipyraaole-2(4M-carboxylate. 



To a cooled (-10 C) and stirred mixture of triphosgene (7.2 g, 24.3 mmol)
and  dihydrochioride salt 1b (13.0 g, 32.5 mmol) in DCM (150 ml-) was
drop wise added a  5 solution of diisopropylethyl amine (28.4 mL, 162.5
mmol) in DCM (50 ml-) over a period of 15 min. The resulting reaction
mixture was stirred at 0 C for 30 min. The reaction mixture  was washed
with water (2x100 mL), dried over Na2SO4, filtered and concentrated to
give  crude product. The crude product was stirred with 25 % ethyl acetate
in hexane. The  resulting precipitate was collected by filtration and dried
under vacuum at 40 C to give 1c 10 (12 g, 95%) as white solid. IH NMR
(300 MHz, CDC13) d ppm 1.51 it, J=7.06 Hz, 3 H)  1.75 - 1.84 (m, 6 H)
4.60 (q, J=7.03 Hz, 2 H) 5.08 (s, 2 H) 7.46 - 7.69 (m, 3 H) 7.85 - 7.98  (m,
2 H) 11.10 (s, I H) 15  20 WO 2007/072153 PCT/182006/003646  -68
Structure and Example # Chemical name, Analytical data and comments
H3C CH3 ethyl 5(chlorocarbonyi)-3-[(4luorobenzoyl)amino]-6,6-dimethyl-
O N 0 5,6-dihydropyrrolo 13,4-c]pyrazole-2(411)-carboxytate. O-N - N--<
1H NMR (300 MHz, CHLOROFORM-d) S porn 1.50 (t, J=7.16 Hz, 3 H)
/-0 Cl 1.79 Is, 6 H) 4.60 (q, J=7.10 Hz, 2 H) 5.06 (s, 2 H) 7.16 - 7.24 (m, 2
H)  H3C HN 0 7.89.7.98 (m, 2 H) 11.07 (s, I H). ). LCMS (APCI, M+H`):
409.3. Method of 1c: Made in 89% yield from 2b.  F 2c H3C CH3 ethyl
5-(chlorocarbonyl)3-[(2-fluorobenzoyl)amino]-6,6-dimethyl- 0 N", O
5,6-dihydro pyrrolo [3,4-c]pyrazole-2(41t-carboxylate. )-N N- / 1 H NMR
(300 MHz, CHLOROFORM-d) b ppm 1.49 It. J=7.06 Hz, 3 H)  H3C 0 HN
Cl 1.72 - 1.85 (m, 6 H) 4.60 (q, J=7.10 Hz, 2 H) 5.07 Is, 2 H) 7.17 - 7.24  0
(m, 1 H) 7.28 - 7.36 (m, 1 H) 7.52 - 7.64 (m, 1 H) 8.08 - 8.19 (m, 1 H)  F
C5 .11.42 (d, J=13.19 Hz, 1 H). LCMS (APCI, M+H`): 409.3.  Method of
1c: Made in 87% yield from 3b. 3c H3C OH3 ethyl
5-(chlorocarbonyl)3-[(2,4-dlfluorobenzoyl)amino]-6,6- O N O
dimethyl-5,6-dlhydropyrrolo[3,4-c]pyrazole-2(4H)-carboxylate.  ~-N ~ N-~
1H NMR (300 MHz, CHLOROFORM-d) b ppm 1.44 - 1.56 (m, 3 H) H C 0
HN Cl 1.74 - 1.84 (m, 6 H) 4.80 (q, J=7.16 Hz, 2 H) 5.06 Is, 2 H) 6.89.
7.14  3 0 (m, 2 H) 8.09 - 8.28 (m, 1 H) 11.37 (d, J=13.00 Hz, 1 H). LCMS
(APCI,  F M+H`): 427. Method of 1 c: Made in 87% yield from 4b.  F 4c 



H3C OH3 ethyl 54chlorocarbonyl)-6,6-dimethyl3-{[4-(WOuoromethyl)  O N
o benzoyl) amino}S,6-5,6pyrrolo [3,4-c) pyrazole-2(4H)- ~N N~
carboxylate. /-0 CI 1H NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.51 (t,
J=7.16 Hz, 3 H)  H3C HN 0 1.80 Is, 6 H) 4.61 (q, J=7.16 Hz, 2 H) 5.08 (a,
2 H) 7.80 (d, J=8.29 Hz,  2 H) 8.04 (d, J=8.10 Hz, 2 H) 11.20 is, I H).
LCMS (APCI, M+H`):  459. Method of 1 c: Made In 56% yield from Sb.  F
F F  5c WO 2007/072153 PCT/IB2006/003646  -69 Structure and
Example # Chemical name, Analytical data and comments H3C CH3 ethyl
5-(chlorocarbonyl)-8,6-dlmethyl3-[(pyridln-2-ylc rrbonyl)  O N O
amino].5,6-dlhydropyrrolo[3,4-c[pyrazole-2(4f)-carboxylate.  ~--N N--/< 1 H
NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.52 (t, J=7.16 Hz, 3 H) /-O '~
CI 1.77 - 1.83 (m, 6 H) 4.63 (q, J=7.03 Hz, 2 H) 4.93 - 5.22 (m, 2 H) 7.49 -
H3C HN 0 7.58 (m, 1 H) 7.88 - 7.99 (m, 1 H) 8.23 (d, J=7.91 Fiz, I H) 8.73
(d,  J=4.71 Hz, I H) 12.30 Is, I H). LCMS (APCI, M+H'): 392.3. ( N ~
Method of I c: Made in 90% yield from fib. 1  6c H3C OH3 ethyl
3-(acetylamino)-54chiorocarbonyl)-6,6-dimethyl-5,6-dlhydro  O N_ / O
pyrrolo [3,4-c)pyoazole-2(4t1j-carboxylate. y\--N N-4 'H NMR (dmso-d3) 6
1.69 (t, J = 8.0 Hz, 3H), 1.98 Is, 6H), 2.83 Is,  ~-O ; CI 3H), 4.78 (q, J = 8.0
Hz, 2H), 5.10 is, 2H), 10.60 is, I H); LCMS [M +  H3C HN~0 Hp 329. H3C
Method of 1 c: Made In 89% yield from intermediate 7b.  70 H3C CH3
ethyl 5-(chlorocarbonyl)3-(isobutyry!amino)-6,6-dimethyl-5,6-
d1hydropyrrolo [3,4-c)pyrazole-2(4M-carboxylate, ~O~N NO1 'H NMR
(dmso-de) 6: 1.12 (d, J = 6.8 Hz, 6H), 1.35 (t, J = 7.1 Hz, 3H),  H3C H
1.64 is, 6H), 2.73 (quint, J = 7.0 Hz, 1 H), 4.43 (q, J = 7.1 Hz, 2H), 4.80  0
Is, 2H), 10.20 is, 1H). Anal. (C,5H21CIN4O4) C, H. N. Cl. LCMS (APCI,
H3C M+H'): 357.2/359.2. OH3 Method of I c: Made In 84% yield from
intermediate Bb.  Sc H3C CH ethyl S-(chiorocarbonyl)-3-[(cyclopro
yylcarbonyl)amino)-6,6- 0 N^ 33/0
dimethyl-5,6-dihydropytTolo[3,4-c)pyrazola-2(4h)-earboxylate.  0~-N - N
CI 'H NMR (dmso-d3) 5; 0.87 (m, 4H), 1.36 It, J = 7.1 Hz, 3H), 1.63 Is, 



H3C HN 6H), 2.04 (m, 1H), 4.44 (q, J = 7.2 Hz, 2H), 4.74 Is, 2H), 10.50 (s,
1H).  O Anal. (C,SH,9CIN4O4) C, H, N, Cl. LCMS (APCI, M+l-fl:
355.21357.2.  Method of tc: Made in 81% yield from Intermediate 9b. 9c
H3C OH3 ethyl 5-(chlorocarbonyl) -3-[(2,2-dimethylpropanoyl) amino)
-6,6- O N` 0 dimethyi -5,6-dlhydropyrrolo [3,4-c]pyrazoie-2(4H)
-carboxylate.  ~N ! N--/\/ CI 'H NMR (tlmso-de) 6: 1.22 Is, 9H), 1.35 (t, J =
7.1 Hz, 3H), 1.64 Is, 6H), 4.45 (q, J = 7.1 Hz, 2H), 4.85 (a, 2H), 10.28 is,
1H). Anal.  H3C HN O (C,eHz:CIN404) C, H, N, Cl. LCMS (APCI, M+H):
371.21373.2.  H3C Method of 1c: Made in 85% yield from intermediate
lob. H3C CH3  10c WO 2007/072153 PCT/!B2006/003646  -70 Structure
and Example # Chemical name, Analytical data and comments H3C CH3
ethyl 5-(chlorocarbonyl) -3-[(cydobutylcarbonyl) amino] -6,6.  0 N- 0
dimethyl -5,6- dihydro pyrrolo(3,4-c]pyrazole -2(4h) -carbaxylate.  ~-N N-k
'H NMR (DMSO-4) 1.34 (t, J =8.0 Hz, 3H), 1.64 is, 6H), 1.76.1.85 (m,
H3C/-0 HN CI 1 H), 1.91-2.14 (m, 1H), 2.14-2.24 (m, 4H), 3.34. 3.42 (m,
IH), 4.42 (q,  0 J = 8.0 Hz, 2H), 4,82 is, 2H), 10.06 (a, 1 H). LCMS [M + Hr
369.  Method of 1c: Made in 84% yield from intermediate 11b. 110 1-13C
CH3 ethyl 5-(chbrocarbonylp -3gcyclopentylcarbonyi) amino] -%&  0 N
dimethyl 4,6-dlhydropyrrolo [3,4-cjpyrazole - 2(4H)-carbo)ylate.  ~-N N 'H
NMR (dmso-ds) 5: 1.35 (t, J = 7.1 Hz, 3H), 1.57 (m, 3H), 1.64 (s, H3C/-0
HN i CI 6H), 1.68 (m, 3H), 1.88 (m, 2H), 2.94 (quint, J = 7.8 Hz, 1 H), 4.43
(q, J  0 = 7.1 Hz, 2H), 4.80 (s, 2H), 10.18 is. 1H). Anal.
(G7HnCIN404.0.06EtOAc0.02HC1) C, H, N, Cl. LCMS (APCI, M+H'):
383.2/385.2. Method of Is: Made in 86% yield from intermediate 12b.  12c
H3C CH ethyl 5{chiorocarbonylp-3{(cyclohexylcarbonyl)arrtlnoj-6,6- 3 0 N
0 dimethyl 4,6-dlhydropyrrolo[3,4c]pyrazola.2(4M.carboxylate.  ~-N N-~ 'H
NMR (dmso-d6) 6: 1.29 (m, 6H), 1.35 (t, J = 7.1 Hz, 3H), 1.62 (m,  /-0 / CI
1H), 1.63 (a, 6H), 1.72 (d, J = 12.1 Hz, 2H), 1.84 (d, J = 11.9 Hz, 2H),
H3C HN 0 4.43 (q, J = 7.1 Hz, 2H), 4.80 is, 2H), 10.19 is, 1H). Anal.
(GsH,CIN404) C, H, N, Cl. LCMS (APCI, M+H'): 397.2/399.2.  C5 Method
of 1 c: Made in 71% yield from intermediate 13b, 



13c H3C CH3 ethyl
5-(chiorocarbonylj3{(nrethoxyacetyl)amino]-6,6.dlmethyi- 0 N 0
5,6dihydropyrrolo[3,4.cjpyrazoie-2(4H)-carboxylate. ~-N N-< 'H NMR
(dmsod6) 6: 1.35 (t, J = 7.1 Hz, 3H), 1.65 is, 6H), 3.42 is,  /- Cl 3H), 4,08
(a, 2H), 4.44 (q, J = 7.2 Hz, 2H), 4.86 is, 2H), 10.70 is. 1H).  H3C HN
Anal. O (GaH,sCIN405.0.3H2O) C; H. N, CL LCMS (APCI, M+H");
359.21381.2. ( Method of 1c: Made in 84% yield from intermediate 14b.
H3C 14c H3C CH3 ethyl
5-(cnlorocarbonyi)-66,6-dlmethyF3[(tetrahydrofuran2- 0 N p
yicarbonyl)aminoj4,6dihydropynoio[3,4.cjpyrazole-2(4Mp  ~-N N--'
carboxylate, /-0 CI 'H NMR (dmso-d) 6: 1.35 (1, J = 7.1 Hz, 3H), 1.64 (d, J
= 2.3 Hz, 6H),  H3C HN 0 1.86 (m, 2H), 1,98 (m, 1H), 2.23 (m, 1H), 3.91
(m. 2H), 4.45 (m, 3H),  4.87 is, 2H), 10.84 (a, 1H). Anal. (C,sH2,CINs05.0.
15H20) C, H, N, Cl.  0 LCMS (APCI, M+H'): 385.21387.2. Method of Ic:
Made in 79% yield from intermediate 15b.  15c WO 2007/072153
PCT/IB2006/003646  -71 Structure and Example # Chemical name,
Analytlcai data and comments H3C CHs ethyl
S4chlorocarbonyl)-6,64imethyl4{(tetrahydro-2H-pyran-2- O N O
ylcarbonyl)amino]-5,6-diihydropynrolo[3,4-c]pyrazole-2(41*- ~-N N-/<
carboxylate. H3C O HNI Cl 'H NMR (dmso-de) b: 1.35 (t, J = 7.1 Hz, 3H),
1.38 (m, IH), 1.53 (m,  0 3H), 1.64 (s, 611), 1.81 (m, 1H), 1.98 (m, 1H),
3.55 (m, 111), 4.04 (m,  2H), 4.43 (q, J = 7.1 Hz, 2H), 4.87 (s, 2H), 10.76
(a, 111). Anal. 0 (C,iHy3CIN40e) C, H, No Cl. LCMS (APCI, M+H'):
399.21401.2.  Method of 1c: Made in 77% yield from intermediate 16b.
16c H3C\ CH ethyl O . y 3
5-(chlorocarbonyi)-6,6-dimethy4-([(4-methylmorpholin-2- ~--N,I; 0
yl)carbonyamino}-5,6-dlhydropyrrolo[3,4-c]pyazole-2(4H- N N--~
carboxylate. 0 Cl 'H NMR (dmso-de) S: 1.35 (t, J = 7.1 Hz, 3H), 1.64 (s,
6H), 2.04 (m,  H3C HN 0 2H), 2.22 (s, 3H), 2.63 (d, J = 11.4 Hz, 1H), 2.97
(d, J = 10.9 Hz, 1H),  0 3.68 (t, J = 10.2 Hz, 11-1), 3.96 (d, J = 11.1 Hz,
1H), 4.22 (dd. J = 2.3, 9.3 Hz, 1 H), 4.44 (q, J = 7.1 Hz, 2H), 4.87 (s, 2H),
10.78 (s, 1 H). Anal.  CHa (CqH, CIN505) C, H, No Cl. LCMS (APCI,
M+H'): 414.2/416.2. 



17c Method of tc: Made in 60% yield from Intermediate 1Tb. H3C CH3
ethyl 5-(chlorocarbonyl)4-[[(4-fiuorophenyl)acetyl]amino}-6,6- 0 N_ O
dimethyl-5,6-dihydropynob[3,4-a]pyrazole-2(4F)-carboxylate.  )- N' J N--/<
'H NMR (dmso-de) 5: 1.33 (t, J = 7.1 Hz, 3H), 1.63 (s, 6H), 3.63 (s, 113C
O HN Cl 2H), 4.41 (q, J = 7.3 Hz, 2H), 4.76 Is, 2H), 7.17 (t, J = 8.8 Hz,
2H),  7.35 (dd, J = 5.6, 8.6 Hz, 2H), 10.33 (a, 1 H). Anal. (C,aHCIFN4o4)
C,  H. No Cl, F. LCMS (APCI, M+H'): 423.2/425.2. Method of 1c: Made in
77% yield from Intermediate 18b.  F 18c H3C CHs ethyl 5{chlorocarbonyl)
-3{J(4-methoxyphenyl) acetyfamino} - 0 O 6,6-dimethyl-5,6-dihydropyrrolo
[3,4-clpyrazole-2(4H)-carboxylate.  ~--N N-~/ 'H NMR (dmso-de) 5: 1.32 (t,
J = 7.1 Hz, 3H), 1.62 (a, 6H), 3.73 (a, H3C O HN CI 3H), 3.74 (s, 2H),
4.40 (q, J = 7.1 Hz, 2H), 4.77 (s, 2H), 6.90 (d, J = 6.6  O Hz, 2H), 7.23 (d,
J = 8.6 Hz, 2H), 10.25 (s, 1H). Anal. (C,,H23CINy05)  C.N.N. Cl. LCMS
(API-ES, M+H`): 435.1/437.1. Method of Ic: Made In 79% yield from
intermediate 19b.  0 -CH3 19c WO 2007/672153 PCT/1B2006/003646
-72 tructure and Exampled chemical name, Analytical data and comments
H3C CH3 ethyl 5-(chlorocarbonyl)6,6-dimethyi-34([trans-2-phenyl  O N
cyctopropyl) carbonyi)amino) -5,6-dihydro pyrroto 3,4-c [ 7PYrazote- ~-N
N--~ 2(4M-carbozylate. /~O Cl 'H NMR (dmso-de) 5: 1.33 (t, J = 7,1 Hz,
3H), 1.40 (m, 1H), 1.52  H3C HN 0 (quint, J = 4.6 Hz, 1H), 1.64 (s, 6H),
2.44 (m, 1H), 2.51 (m, 1H), 4.41  (q, J = 7.1 Hz, 2H), 4.79 is, 2H), 7.19 (m,
3H), 7.29 it, J = 7.3 Hz, 2H),  10.59 (a, 1H). Anal. (C ,HnCINO4) C, H, N,
Cl. LCMS (APCI, M+H'):  431.2/433.2. Method of 9c: Made in 70% yield
from Intermediate 20b.  2oc H3C CH3 Ethyl 5gchio
TCarbonyl)-6,6-dlmethyl.3-[(2- 0 N,, thtenyicarbonyl)amino ,6-dlh dro \ N' '
N~O )3 Y PYrrolo[3,4-c)pyrazoie-2(4H)- J- carbaxyfate H3C HN 0 CI 'H
NMR (400 MHz, CHLOROFORM-d) S ppm: 1.51 it, J=7.07 Hz, 3 H)  1.56
(a, 6 H) 4.60 (q, J=7.24 Hz, 2 H) 5.03 (s, 2 H) 7.17 (dd, J=4.93,  S 3.92
Hz, 1 H) 7.65 (dd, J=4,93, 1.14 Hz, 1 H) 7.69 (dd, J=3.79, 1.26  



Hz, 1 H) 10,98 (br. s., 1 H) 97c Method of 1c. 3C CH3 Ethyl
3{(1-benzothien-2-yicarbonyl)amino)-5-(chloromrbonyl)- 0 N
6,6-dimethyl-5,6-dlhydropyrrolo[3,4-c  )pyrazole2(4f0-carbozytate /-O N -
N 'H NMR (400 MHz, MeOD) 5 ppm: 1.64 (d, J=24.76 Hz, 6 H) 3.65 - H3C
HN O cl 3.75 (m, 2 H) 4.64 (d, J=3.03 Hz, 2 H) 4.81 - 4.87 (m, 9 H) 7.10 -
7.18  (m, 1 H)7.20-7.33(m, 4H)7.33-7.43(m, 2 H) 7.78 - 7.90 (m, 2 H)
8.07 (a, 9 H). Anal. (C23H2SNSO$S.1.1HOAC.0.1H2O) C, H, N, S.
Method of 1 c. 99c  Preparation of compound 1d:
(1S)-2-(dime1hy[am1no)1pheny)ethanoh  CH2O ~~ CH / 3  Ho NH2
HCO2H N HO CH3  1d To a solution of (S)-(+)-2-amino-l-phenyl-ethanol
(100.0 g, 729.0 mmol) in formic acid  (400 mL) was added formaldehyde
(800 mL, 37% wt in water) at room temperature. The  5 solution was
stirred at 95 C overnight. After it was cooled to room temperature, conc.
HCI was used to adjust the solution to pH = 2. It was extracted with ether
(3 x 500 mL) and  then adjusted to pH = 10 with solid NaOH. The resulting
aqueous layer was extracted with  CH2CI2 (3 x 500 mL). The combined
organic layers were dried over Na2SO4. Filtration  and evaporation
followed by flash chromatography (5% MeOH in CH2CI2 to 4.5% 10
MeOH/0.5% NEt3 in CH2CI2) gave (S)-2-dimethylamino-l-phenyl-ethanol
(1d)as a light- yellow oil (68.0 g, 56%). 1H NMR (dmso-d6) 6: 2.19 (s, 6H),
2.31 (dd, J = 4.8, 12.4 Hz, WO 2007/072153 PCT/1B2006/003646  -73
1H), 2.41 (dd, J = 8.1, 12.4 Hz, 1H), 4.63 (dd, J = 4.8, 7.8 Hz, 1H), 4.97
(br s, 1H), 7.21  (m, IH), 7.31 (m, 4H), LCMS (APCI, M+H+): 166.4.
Preparation of Compound 1: (1S)-2-(dlmethylamino)-1-phenylethyl 3-
(benzoylamino)-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazote-5(1
W)-carboxyiate. 5 A solution of potassium carbonate (861 mg, 6.23
mmol), intermediate Ic (1.218 g, 3.12  mmol), and alcohol Id (772 mg, 4.67
mmol) in 1,2-dimethoxyethane (DME, 31 mL) was  stirred in an 80C oil
bath for 7.5 hours. After cooling to room temperature, the solvent  was
evaporated and the residue partitioned between ethyl acetate (25 mL) and
deionized  water (20 mL). The aqueous layer was back-extracted with
ethyl acetate (2 x 15 mL), and 10 the combined organic extracts dried
over magnesium sulfate, filtered, and concentrated to  dryness. The
residue was dissolved in methanol (10 mL) and triethylamine (10 mL),
stirred at room temperature for 19 hours, and again concentrated to
dryness. The crude  product was purified by silica gel chromatography,
eluting with a gradient of 5-20%  



(ethanol + 5% NH4OH) in ethyl acetate, affording compound 1 (561.1 mg,
39%) as a white 15 foam. 1H NMR (dmso-de) [some peaks are doubled
due to the presence of tautomeric  isomers] 6: [1.54 (s), 1.63(s), 1.72 (a)
6H together], [2.20 (a), 2.22 (s) 6H together], [2.46  (d, J = 4.8 Hz) 2.52 (d,
J = 4.8 Hz), 1H together], [2.73 (dd, J = 8.3, 13.1 Hz), 2.82 (dd, J =  8.3,
12.9 Hz) 1H together], [4.46 (m), 4.65 (br a) 2H together], 5.80 (dd, J =
4.6, 8.3 Hz,  1H), 7.28 (m, 1H), 7.35 (m, 4H), 7.50 (m, 3H), 7.99 (t, J = 7.4
Hz, 2H), 10.93 (br m, 1H), 20 [12.25 (br s), 12.48 (br s) 1H together]. Anal.
(C25H29N5O3.0.03EtOAc -0.35H20) C, H, N.  HRMS: [M+H]` calc.
448.2343; found 448.2341; error -0.39 ppm. structure and Example #
chemical name, Analytical data and comments
(1S)-2-(dlmethylamino)-1-phenytethyi 3-[(4-ftuorobenzoyl)amino]-6,6- H
H3C CHs dimethyl-4,6-eflhydropyrrolo[3,4.c]pyrazole-5(1fi[oarboxylate. N
O 'H NMR (dmso-d3) 6: 11.54 (s), 1.63(s), 1.85 (s), 1.73 (s) OH together],
(2.20  N\ N~ O /CHs (s), 2.22 (s) 6H together], [2.45 (d, J = 5.1 Hz), 2.52
(d, J = 4.6 Hz)IH  HN O N together], [2.73 (dd, J = 8.3, 12.9 Hz), 2.82 (dd,
J = 8.6, 12.9 Hz) 1H  CHs together], [4.45 (m), 4.65 (s) 2H together], 5.80
(dd, J = 4.6, 8.1 Hz, 1H), 7.35 (m, 7H), 8.07 (br q, J = 5.0 Hz, 2H), [10.93
(br a), 10.97 (or s) 1H together],  \ [12.25 (br s), 12.47 (br a), 12.50 (or s)
iH together]. Anal.  F (C35H3oFN,O3-0.35H20) C, H, N, F. HRMS: [M+H]'
calc. 486.22489; found  2 466.22468; error -0.46 ppm. Method of Example
1: Made in 44% yield from intermediate 2c using  alcohol id. WO
2007/072153 PC1/im2006/003646  74 Structure and Example Chemical
name, Analytical data and comments H3G CH3
(1S)-24dimethylamino)-1-phenylethyl 3-[(2-fiu benzoyl)amino]-6,6- N 0
dimethyl-4,6-dihydropynolo[3,4-c]pyrazoie-5(1f0)-carboxylate.  N \ ~JN--~
CH3 'H NMR (400 MHz, MOOD) S ppm: 1.61 (s, 3 H), 1.72 (s, 3 H), 2.43
(s, 6 H), N/ 2.61 (dd, J=13.60, 3.02 Hz, I H), 2.98 - 3.10 (m, 1 H), 4.73 -
4.85 (m, 2 H),  F. HN"-O CH 5.92 (dd, J=9.57, 3.02 Hz, I H), 7.23 - 7.47
(m, 7 H), 7.54 - 7.67 (m, 1 H),  3 7.75 - 7.87 (m, 1 H). Anal.
(C2sH28N,03F.0.2HOAC.0. 1 H2O) C, H, N. HPLC:  >95% purity. Method
of Example 1: Made in 33% yield from intermediate 3c using  3 alcohol id.
H3C CH3 (i S)-24dimethylamino)-5-phenylethyi 3-[(2,4difluorobonzoyl)
amino]- 0 / 6,6-dimethyl-4,6-tlihydropyrroio[3,4-c]pyrazole-5(I
N}-carboxylats. N~\ ~jb CH3 'H NMR (400 MHz, MeOD) 5 ppm: 1.63 (s, 3
H) 1.74 (s, 3 H) 2.57 (s, 6 H)  HN N! 2.81(dd,J=13.39,3.03 Hz,1H)3.15-
3.28 (m, 1 H) 4.75 -4.85 (m, 2 H) 5.99  F 0 CH (dd, J-9.85, 3.03 Hz, 1 H)
7.11 .7.21 (m, 2 H) 7.33 - 7.45 (m, 5 H) 7.84 - 7.96 3 (m, 1 H). Anal.
(C2sH27NSO,F2.0.4HOAC) C, H, N. HPLC: >95% purity. \ Method of
Example 1: Made in 7% yield from Intermediate 4c using alcohol  



F Id. 4 H3C CH3 1S)-24 dimethyiamino)-1-phenylethyi
6,6-dlmethyl34(44trifiuoro methyl)  N 0 -IN
benzoyl]amino]d,6-dihydmpyrrolo[3,4c]pyrazole-8(i M-carboxyiate. N N-~
H3 'H NMR (400 MHz, MOOD) S ppm: 1.64 (s, 3 H) 1.75 (a, 3 H) 2.42
(none, I H)  2.53 (s, 6 H) 2.75 (dd, J=13.47, 3.49 Hz, 1 H) 3.07 - 3.25 (m, 1
H) 4.75 - 4.82  0 ~ HN O \ (m, 2 H) 5.91-6.03 (m, 1 H) 7.29-7.50 (m, 5 H)
7.86 (t, J=8.01 Hz, 2 H) 8.14  CH3 (t, J=8.95 Hz, 2 H). Anal.
(C2OH2.NsO3F3.0.5HOAc.0.3H20) C, H, N. HPLC:  i >95% pudty.
Method of Example 1: Made in 15% yield from intermediate 5c using  F3G
alcohol id. 5 H3G CH3 (iS}24 dimethylamino)-1-phenylethyi
6,6-dimathyl3-[(pyridin-2- N p
Ylcarbonyl)amino]-4,6-dlhydropyrroio[3,4c]pyrazole-5(1i~-carboxylate.  N I
N- CH3 H NMR (400 MHz, MaOD) S porn: 1.61 (s, 3 H), 1,72 (s, 3 H),
2.54 (s, 6 H), 2.77 (d, J=13.60 Hz, 1 H), 3,08 - 3.24 (m, 1 H) 4.56 - 4.79
(m, 1 H), 4.91 - HN O N\ 5.03 (m, I H), 5.90 - 6,05 (m, 1 H), 7.29 - 7.36 (m,
1 H). 7.36 - 7.49 (m, 4 H),  CH3 7.58 - 7.69 (m, i H), 7.99 - 8.09 (m, 1 H),
8.21 (d, J=7.81 Hz, 1 H), 8.71 (d,  N~ N 1 J=4.78 Hz, 1 H). Anal,
(CmH2sNe03.0.2HOAC) C, H, N. HPLC: >95% pudty. 6 Method of
Example 1: Made in 39% yield from intermediate 6c using  alcohol 1d. WO
2007/072153 PCT/rB2006/0036.66  -75 Structure and Example #
Chemical name, Analytical data and comments H3C CHS
(1S)-2-(dlmethylamino)4phenylethyl 3-(acetylamino)-6,8-dimethy44,s.  N /
dihydropyrrolo[3,4-c]pyrazoie-5(1W)-carboxylate. N N~ - 'H NMR (dmso-a)
6 1.34 It, J = 8.0 Hz, 3H), 1.42-1.45 (m, 9H), 1.56 (s, 3H),  O CH3 1.57 (s,
3H), 2.12-2.13 (d, J = 4.0 Hz, 3H), 4.364,43 (m, 4H), 10.15 (s, 1H);  HN~0
N` LCMS [M + Hp 367. CH3 Method of Example 1: Made In 60% yield
from intermediate 7c using  H3C alcohol 1d.  7
(1S)24dimethylamino)-1-phenylethyi 3-(isobutyrylamino)-6,6-dimethyl-
4,6-dlhydropyrrolo[3,4-c]pyrazole-5(1FO-carboxylate.  HH H3C CH 3 'H
NMR (dmso-d6) 6: 1.05 (d, J = 6.8 Hz, 6H), 11.50 (s), 1.59 (a), 1.61 (s), 0
/ \ 1.69 (a) 6H together], [2.19 (s), 2.21(s) 6H together], [2.46 (dd, J = 4.6,
12.9  



N \ ~ N-~/ Hz), 2.52 (d, J = 4.8 Hz) 1 H together], 2.59 (septet, J = 6.3 Hz,
i H), 12.73 (dd,  0 0H3 J = 8.3, 12.6 Hz), 2.80 (dd, J = 8.3, 12.6 Hz) i H
together], 14.32 (d, J = 13.4 HN 0 N Hz), 4.39 (d, J = 13.4 Hz), 4.49 (or a),
4.57 (a) 2H together], 7.57 (dd, J = 4.8,  8.3 Hz, 1H), 7.29 (m, 1H), 7.34
(m, 4H), [10.29 (a), 10.35 (a), 10.46 (or s),  H3C CH3 CH3 10.51 (br a) 1H
together], [12.14 (br a), 12.27 (a), 12.30 (a) IN together]. 8 Anat.
(CnH3,N5O30.2cydohexaneO.6H2O) C, H, N. HRMS: [M+Htcalc.
414.2500; found 414.2492; error -1.87 ppm. Method of Example 1: Made
in 36% yield from intermediate. 8c using  alcohol 1 d.
(1S)-24dlmethylamino)-1-phenylethyl 3-[(cyclopropylcarbonyl) amino]-
H3C OHS
6,6-dimethyt-4,6-dihydropyrroio[3,4-cjpyrazole-5(1Pdpcarboxylate. h p 'H
NMR (dmso-de) 5: 0.77 (m, 4H), [1.49 (a), 1.59 (s), 1.88 (a) 6H together],
N~ N-< H3 1.80 (m, 1H), [2.19 (a), 2.22 (a). 6H together], 2.50 (m, 1H),
2.74 (m, 1H),  1C [4.27 (d; J = 13.4 Hz), 4.34 (d, J = 13.6 Hz), 4.48 (a),
4.52 (s) 2H together], HN\ 5.79 (m, 11-1), 7.34 (m, 5H), [10.65 (s), 10.70
(a), 10.74(s), 10.79 (a) 1H  vJ CH3 together], [12.16 (or a), 12.27 (s),
12.30 (a) IN together]. Anal.  (CrH3,NsO3.0.1cyciohexane.0.6H20) C, H,
N. HRMS: [M+HT calc.  9 412.2343; found 412.2345; error 0.54 ppm.
Method of Example 1: Made in 41% yield from Intermediate 9c using
alcohol Id. (1S)-24dimethylamino)-1-phenylethyl
3-[(2,2-dlmethylpropanoyl) amino)- HC N 3 CH3O /
6,6-dimethyl-4,6-dlhydropyrrolo[3,4-c]pyrazole-5(I h)carboxylate. N \ I N~ -
'H NMR (dmso-de) 6: [1.18 (s), 1.18 (s) 9H together], 1.59 (m, 6H), [2.19
(s),  1CH3 2.21 (a) 6H together), 2.52 (m, 1H), 2.74 (m, 1 H), 14.31 (d, J =
14.6 Hz), 4.38  HN 0 N (d, J = 12.9 Hz), 4,50 (s), 4.56 (a) 2H together],
5.79 (m, 1H), 7.29 (m, 1H), CH3 7.34 (m, 11-11). [9.87 (a), 9.92 (a), 9.96
(br a), 10.02 (bra) IN together], [11.94  H3C OHS (or s), 11.97 (br s),
12.31 (s), 12.34 (s) 1H together]. Anal.  H3C
(C23H33N5O3.0.06cyciohexane0.7H2O) C, H, N. HRMS: (M+M' catc.  10
428.2656; found 428.2649; error -1.58 ppm. Method of Example 1: Made
in 43% yield from intermediate 10c using  alcohol Id. WO 2097/072153
PCT/IB2006/003646  -76 Structure and Example # Chemical name,
Analytical data and comments H3C CH3
(9S)-24dlmethylamino)-1-phenyiethyl 3[(cyclobufyicarbonyl) amino]-6,6- H
O / \ dimethyl-4,6-dihydropynolo[3,4-c]pyrazoie5(1 H)-carboxylate. N~ N -
'H NMR (dmso-de) 6 'H NMR (DMSO-de) 1.47-1.61 (m, 4H), 1.69-1.81 (m,
p /CH, 2H). 1.87-1.94 (m, 1H), 2.02-2.06 (m, 1H), 2.15-2.22 (m, 7H),
2.28-2.32 (m,  HN O N\ 1H), 2.39-2.54 (m, 2H), 2.71- 2.83 (m, 1H),
3.17-3.24 (m, 1H), 3.29-3.31 (m, 



CH, 1H), 4.32-4.49 (m, 1H), 4.59-4.64 (m, 1H), 5.78-5.80 (m, IH),
7.27-7.40 (in,  5H), 10.19.10.25 (m, 1H), 12.25-12.29 (m, 1H); Anal.
(CmH,,N30, 0.3  hexanes. 0.5 H,0) C, H, N. HRMS: [M+H]' caic.
426.2500; found 426.2485. 94 Method of Example 1: Made from
Intermediate IIc using alcohol Id. H3C CH3
(1S)-24dimethylamino)-1-phenylethyl 3-[(cyclopentylcarbonyl) amino).  / P
/ 66-dimethyl-4,6-dihydropyrrolo[3,4-c]pymzoleS(IM rboxylate. N\ N-~ '- 'H
NMR (dmso-d) 6: 1.59 (m, 12H), 1.80 (m, 2H), [2.19 (s), 2.21 (s), 6H  0
CH3 together], 2.53 (m, 9 H), 2.77 (in, 2H), [4.31 (d, J = 13.9 Hz), 4.39 (d,
J = 14.6  HN O N Hz), 4.50 (br s), 4.56 (s) 2H together], 5.79 (in, 1H), 7.29
(m, 1H), 7.34 (m, CH3 4H), [10.31 (br a), 10.37 (s), 10.48 (or s) 1 H
together], [12.11 (or a), 12.28 (s),  12.29 (a) IH together). Anal.
(Cz4H"Ns03.0.2cycbhexane0.8HzO) C, H, N.  HRMS: [M+Hj' caic.
440.2656; found 440.2849; error -1.54 ppm. 12 Method of Example 9:
Made in 48% yield from intermediate 12c using  alcohol Id. HsC CH3
(1S)-2-(dimethyiamino)-9-phenylethyl 3-[(cyclohexylcarbonyl) amino)  H
6,8-dimethyi-4,6-dlhydropyrrofo[3,4-c]pyrazofe-5(9H)-carboxylate.  N~ I IN
- 'H NMR (dmso-de) 6: 1.18 (in, 4H), 1.35 (in, 2H), [1.49 (s), 1.58 (s) 6H O
CHs together], 1.73 (m, SH), [2.23 (a), 2.33 (br s) 6H together], 2.58-3.08
(m, 2H),  HN 6 0 N\CH [4.33 (m), 4.56 (m) 2H together], 5.85 (m, 1H),
7.30 (m, 1H), 7.36 (in, 4H), s [10.26 (tor a), 10.32 (br a) 1H together],
[12.10 (or s); 12.29 (br s) IH together].  Anal. (CmH35NgO,1.3H2O) C, H,
N, HRMS: [M+H]' caic. 454.28127; found  45428232; error 2.31 ppm. 13
Method of Example 1: Made In 26% yield from Intermediate 130 using
alcohol Id. Hsc\ CH3 (1S)-2-(dimethyiamino)-1-phenylethyl
3{(methoxyacetyoamino]-6,6- Y
dlmethyl-4,6-dihydropyrrolo[3,4-cjpyrazole-5(1 H)carboxylate. N N - CH 'H
NMR (dmso-d,+Dzo) 6: [1.43 (s), 1.53 (a), 1.64 (a) 6H together], 12.13 (a),
0 3 2.16 (a) 6H together), 2.41 (dd, J = 3.3, 13.6 Hz, 1 H), [2.74 (dd, J =
9.4, 13.7  HN 0 N\ Hz), 2.83 (dd, J = 8.1, 12.9 Hz) 1 H together], 0328 (s),
3.31 s 3H together], ,  3 [3.93 (a), 3.96 (s) 2H together], [4.26 (d, J = 14.4
Hz), 4.34 (d, J = 13.9 Hz),  4.51 (d, J = 13.4 Hz), 4.58 (d, J = 13.4 Hz) 2H
together], 5.72 (m, 1H), 7.32 HsC (in, 5H). Anal.
(Cz,HsoNs04.0.3cyclohexane-O.6Hz0) C, H, N. HRMS: [M+H]'  caic.
416.22923; found 416.22917; error-0.14 ppm. 14 Method of Example 1:
Made in 43% yield from intermediate 14c using  alcohol 1d. WO
2007/072153 PCTIIB2006/003646  -77 Structure and Example # Chemical
name, Analytical data and comments H3C CH3 (1
S)-24dlmethylamino)-1-phenylethyl 6,6-dimethyl-3.[(tetrahydrofuran-2- 



11 ylcarbonyl)amino]-4,6.dihydropyrroio[3,4t]pyrazole-5(1H)-carboxylate.
N \ I N-< - 'H NMR (dmso-de) 6:1.60 (m, 6H), 1.85 (m, 3H), 2.18 (m, 1H),
[2.19 (s), 2.22 0 CH3 (a) BH together], 2.50 (m, 1 H), 2.74 (m, I H), 3.78
(m, 1 H), 3.93 (quint, J = 6.8  HN O N\ Hz, 11-1), [4.37 (m), 4.57 (m) 3H
together], 5.79 (m, 1H), 7.34 (m, 5H), [10.02  CH3 (m), 10.33 (m) IN
together], [11.91 (s), 12.39 (s), 12.41 (a) 1H together]. O Anal.
(C2eHuNsO4.0.15cyclohexane -0.6H2O) C, H, N. HRMS: [M+H]' catc.
442.2449; found 442.2446; error -0.62 ppm. 16 Method of Example 1:
Made In 45% yield from intermediate 15c using  alcohol Id.
(1S)-2-(dimethylamino)-1-phenylethyl 6,6-dimethyl-3-[(tetrahydro-2H- H3C
CH3 pyran-2-yicarbonyl)amino)-4,6-dthydropyrrolo[3,4-c]pyrozole-5(1H) N
O / carboxylate. N \ { N--~ 'H NMR (dmso-d6) S: 1.48 - 1.69 (m, 1oR),
1.82 (m, 2H), [2.19 (a), 2.21 (a)  O CH3 6H together), 2.51 (m, 1H), [2.71
(dd, J = 8.6, 12.4 Hz), 2.80 (dd, J = 8.3, 12.6  HN 0 N\ Hz) 1H together],
3.47 (m, 1H), 3.94 (m, 2H), [4.35 (m), 4.54 (a), 4.57 (a) 2H CH3 together],
5.78 (m, 1H), 7.29 (m, 1H), 7.34 (m, 4H), [9.59 (x),9.70 (a), 10.13
together], [11.85 (s), 11.88 (05 (a), 10.20 5 1H (s), 12.38 (a), 12.41 s iH
together]. Anal. (C24H33N504.O.1cycIohexane 0.5H2O) C, H, N. HRMS:
16 [M+H]' catc. 456.2606; found 466.2597; error -1.92 ppm. Method of
Example 1: Made in 60% yield from Intermediate 16c using  alcohol Id.
H3C (IS)-2-(dlmethylamino)-1-phenylethyl 6,6-dimethyl-3-{[(4- H CH3 / \
methylmorpholin-2-yl)carbonyl)amino}.4,6-dihydropymolo[3,4 N O
c]pyrazoie-5(1F4)-carboxylate. N\ I N /CH3 'H NMR (dmso-d6) 5: 1.60 (m,
6H), 2.02 (m, 2H), [2.19 (a), 2.21 (a) 6H  HN O N\ together], 2.23 (m, 3H),
2.59 - 2.91 (m, 4H), 3.59 (m, 1H), 3.90 (m, 1 H), 4.11  CH3 (m, IH), [4.33
(m), 4.64 (m), 4.55 (a) 2H together], 5.78 (m, 1H), 7.34 (m, 5H), [9.79 (or
a), 9.88 (or a), 10.27 (br a), 10.33 (or a) 1 H together], [1.1.88 (br a),  ~'N
11.90 (or a), 12.40 (or a), 12.43 (or s) 1H together]. Anal.  \CH3
(Cr4HuN.O4-o.3Ethyl Acetate 0.4H2O) C, H, N. HRMS: [M+H)' calc.  17
471.27143; found 471.27140; error-0.07 porn, Method of Example 1:
Made In 58% yield from intermediate 17c using  alcohol 1d. H3C CH (1
S)-24dimethylamino)-1-phenylethyl 3-{[(4-fluorophenyl) acetyl] amino)- N
O / 6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pymzole-5(1N)-carboxylats. N \ i
N-~ 'H NMR (dmso-d6} S: (1.49 (a), 1.58 (a), 1.59 (a), 1.67 (a) 6H
together], 2.19  HN 0 CH3 (a, 6H), 2.50 (m, 1 H), [2.71 (dd, J = 8.8, 13.1
Hz), 2.79 (dd, J = 8.6, 12.6 Hz)  O \ N 1H together], [3.56 (hr s), 3.59 (or a)
2H together], [4.32 (m), 4.52 (a) 2H CH3 together], 5.77 (m, 1H), 7.14 (m,
2H), 7.32 (m, 7H), 10.70 (m, 11-1), 12.36 (m,  \ 11-1). Anal.
(C26H36FN503.0.1 ethyl acetate-0.2H20) C, H, N, F. HRMS:  [M+H]' cats.
480.2406; found 480.2395; error -2.24 ppm. 



F Method of Example 1: Made in 53% yield from intermediate 18c using
18 alcohol 1d. WO 2007/072153 PCT/TB2006/003646  78 tructure and
Example chemical name, Analytical data and comments (1S)-2-
(dimethylamino) -1-phenylethyl 3-([(4-methoxyphenyl) acetyl]  H3C CH3
amin0} -6,6-dlmelh 1.4,6-dlh drOPYROlO (3,4cjpyrazole-5(1H}- N 0 / y Y
carboxyl ate. N \ I N \ -" 'H NMR (dmso-ds) b: (1.48 (s), 1.57 (s), 1.59 (s),
1.67 (a) 6H together], [2.18  HN 0 0 CH3 (a), 2.19 (a) 6H together], 2.47
(m, 1H), [2.70 (dd, J = 8.1, 12.9 Hz), 2.79 (dd,  CH J = 8.3, 12.6 Hz) 1 H
together], [3.49 (a), 3.52(s) 2H together), [3.72 (a), 3.70 3 (s) 3H together],
[4.30 (m), 4.51 (a) 2H together], 5.77 (dd, J = 4.5, 8.9 Hz,  1H), 6.86 It, J =
8.9 Hz, 2H), 7.20 (m, 2H), 7.32 (m, 5H), 10.63 (br in, 1H),  12.34 (br in,
1H). Anal. (C2PHZNs04I1. 1H2O) C, H, N. HRMS: [M+H]' talc.  0.-CH3
492.2605; found 492.2598; error -1.42 ppm. 19 Method of Example 1:
Made In 39% yield from intermediate 19c using  alcohol Id. H3C (1
S)-2-(dimethylamino)-1-phenylethyl 6,6-dlmeth 13 CH3 y ({[Frans-2  0 /
phenylcycloprapyljcarbonyi}amino)-4,6dihydropyrrolo[3,4c]pyrazola  N N-
5(1H)-carboxylate. `O CH3 'H NMR (dmso-d,) 5:1.48-1.69 (m, 8H), [2.19
(a), 2.22 (a) 6H together], 2.38  HN\~..0 N\ (m, 1H), 2.53 (m, 1H), [2.72
(dd, J = 8.3, 11.9 Hz), 2.80 (dd, J = 8.3, 12.4 Hz)  CH3 1H together], [4.37
(m), 4.58 (a) 2H together), 5.79 (or s, 1H), 7.17 (m, 3H), 7.28 (m, 3H),
7.35 (m, 4H), 10.74 (m, 1H), 12.32 (m, 1H). Anal.  (C2BH,3NsOa6o.6H2o)
C, H, N. HRMS: [M+H]` talc. 488.2656; found  488.2660; error 0.87 ppm.
20 Method of Example 1: Made in 22% yield from intermediate 20c using
alcohol 1d. Example 21: 2-(dimethy1amino)-1-pheny1ethy1
3-(benzoy[amino)6,6-d[met[ayi4,6.  dihydropyrrolo
[3,4-c]pyrazole-5(1H)-carboxylate. \ I Me2NH M&OH HO NMe2  0 21a
H3C CH3 0 H3C CH3 N N 0 /  EtO2C--N N\ ~JN--~ HN CI 21a, toluene
Et3N 0 /CH3  



O Microwave, MaOH HN 0 N  100C, 30 min _ CH3  1c \ / 21  5
Preparation of Compound 21a: A solution of (+/-)-2-phenyloxirane (1g, 8.3
mmol) I and 10 ml of dimethylamine in MeOH  (2.OM solution) was heated
to 70C in a sealed tube overnight. The solution was  concentrated to dry
under vacuum to give 1.19 of crude product 21a as oil. WO 2007/072153
PCT/1B2006/003646  -79 A solution of compound 1e (100 mg, 0.25
mmol) and 21a (60 mg, 0.37 mmol) in 5 ml of  toluene was heated in
microwave to 100C for 30 minutes. The solution was concentrated  to dry
by evaporation under reduced pressure. The residue was dissolved in
MeOH (2 ml)  and to the solution was added Et3N (1ml). The solution was
stirred at r.t for 2h, 5 concentrated and purified by HPLC [10-40%
CH3CN/H20 (0.1% TFA)] to give a TFA salt  form of 21 in 29% yield. The
salt exchange of TFA to HCI was performed by treating the  TFA salt in
1N HCi-MeOH solution. Compound 21 (32 mg) was prepared as an HCI
salt.  'H NMR (400 MHz, DMSO-d6) S ppm 1.54 (s, 3 H) 1.66 (s, 3 H) 2.86
(d, J=4.55 Hz, 3 H)  2.89 (d, J=4.55 Hz, 3 H) 3.01 - 3.10 (m, 2 H) 4.66 (d,
J=13.14 Hz, 1 H) 4.96 (d, J=13.14 10 Hz, 1 H) 6.18 (d, J=9.09 Hz, 1 H)
7.33 - 7.40 (m, 1 H) 7.45 (d, J=4.29 Hz, 4 H) 7.52 it,  J=7.45 Hz, 3 H) 7.60
it, J=7.33 Hz, 1 H) 8.02 (d, J=7.33 Hz, I H) 10.27 is, 1 H) 11.04 is, 1  H)
MS, m/z: 428.2 (M+1). Structure and Example Chemical name, Analytical
data and comments H H3C CH3 (2-(dimethytamino}9-phenyfethyl
3{(4fluorobenzoyl)amino]-6,6- N (/0
dimethyl-4,6-dthydropyrrolo[3,4.c]pyrazoie-5(i H)-carboxylate. N \ I N O
CH3 'H NMR (400 MHz, MeOD) a ppm: 1.62 is. 3 H), 1.73 is. 3 H), 2.45
12 HN N~ is, 6 H), 2.60 - 2.72 (m, I H), 3,01 - 3.11 (m, I H), 4.72 - 4.87 (m,
2  0 CH3 H), 5.90 - 5.99 (m, 1 H), 7.20 - 7.48 (m, 7 H), 7.95 - 8.10 (m, 2
H).  Anat. (C FN603.0.6H20.0.35HOAc) C, H, N. LCMS (M+H'):  \ 466.2,
Method of Example 21:The No compound was made in 35% yield.  F 22 H
H3C CH3 2{dtmethytamtno)-1-pnenylethyl 3{(2,4-difluorobenzoyl)amino]-
//O / " 6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1M N \ N CH3
carboxylate. HN C N 'H NMR (400 MHz, McOD) 6 ppm: 1.61 (s, 3 H), 1.73
(s, 3 H), 2.40  F CHs (s, 6 H), 2.56 - 2.68 (m, I H), 2.95 - 3.08 (m, I H),
4.75 - 4.92 (m, 2  H), 5.89 - 5.98 (m, I H), 7.06 - 7.51 (m, 7 H), 7.83 - 7.95
(m, i H). \ Anat. (C23H27F2NsO3-0.3H2O.0.4HOAc) C, H, N. LCMS
(APCI,  



M+H'): 484.2. F Method of Example 21: The title compound was made in
20% yield.  23 Example 24: (1R)-2-(dimethylam[no)1-pyridin-2-ylethyl
3-(benzoy[am[no)-6,6..  dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1
/i)-carboxylate. / N H2OC, HCO2H ---_,.- ZCH3  J H 85 C. 2 hr HO N'CH3
HO N-CH3  15 24a WO 2007/072153 PCT/IB2006/003646  -80- H3C CH3
H H3C\ CH3  O N... ..~/O ~-N 248 1.5e EtN N N--~p N  EtO CI ---- Q --
-~.,.. O CH3  HN K2CO3, DME MeOH H O N CH3  24 Preparation of
Compound 24a: (1R)-2-(dimethylamino)-1-pyridin-2-ylethanol. A mixture
of (1R)-2-(methylaminorl-pyridin-2-ylethanol (2.25 g, 10.0 mmol, prepared
by  the method of Tanis, et aV, see WO2004/085414, W020041085058
and  5 W02004/022557) 5.0 mL of 88% aqueous formic acid, and 10.0 mL
of 37% aqueous formaldehyde solution was heated with stirring In a 95 C
oilbath for 2 hours, attaining a  maximum internal temperature of 85C.
After cooling to room temperature, the solution  was extracted with 20 mL
diethyl ether, then the remaining aqueous layer was basified  with
aqueous NaOH (5N, 15 ml-) to bring the pH = 10. The basic solution was
extracted 10 with dichloromethane (2 x 50 mL). The combined
dichloromethane extracts were dried  over magnesium sulfate, filtered,
concentrated, and purified by silica gel chromatography  (eluting with
1:4:20 conc. aq. NH4OH:EtOH:EtOAc), to give 24a (1.09 g, 66%) as a
pale  yellow oil. 1H NMR (DMSO-d5) 6: 2.19 (s, 6H), 2.43 (dd, J = 8.3,
12.4 Hz, 1H), 2.53 (dd, J  = 4.3, 12.4 Hz, 1H), 4.67 (quint, J = 4.0 Hz, 1H),
5.18 (d, J = 4.0 Hz, 1H), 7.22 (ddd, J = 15 1.3, 4.8, 7.6 Hz, 11-1), 7.47 (d,
J = 8.1 Hz, 1H), 7.75 (d of t, Jd = 1.8 Hz, JJ = 7.7 Hz, 1H),  8.46 (d of q, Jd
= 4.8 Hz, Jq= 0.8 Hz, 1H). Anal. (C9H14N20) C, H, N. LCMS (APCI,
M+H+): 167.4. A solution of intermediate Ic (441 mg, 1.13 mmol), alcohol
24a (281.5 1.69 mmol) and  potassium carbonate (312 mg, 2.26 mmol) in
1,2-dimethoxyethane (DME, 11.3 ml-) was  20 stirred under argon in an
85 C oilbath for 4 hours. The still-warm solution was then filtered to
remove solids, and the filtrate was concentrated to dryness. The
remaining  



residue was dissolved in methanol (10.0 mL), triethylamine (10.0 mL) was
added, and the  mixture stirred at room temperature for 24 hours. After
evaporation of solvents, the crude  product was purified by silica gel
chromatography (eluting with 1:4:20 conc. aq. 25 NH4OH:EtOH:EtOAc),
to give 24 (163.5 mg, 32%) as an orange foam. 1H NMR (DMSO- d8) 6:
[1.56, (s), 1.64 (s), 1.67 (s), 1.72 (s) 6H together), [2.21 (s), 2.22 (s) 6H
together],  2.74 (m, 2H), [4.44 (m), 4.69 (m) 2H together], 5.82 (m,1H),
7.30 (t of d, J1 = 7.6 Hz, Jd=  4.9 Hz, 1 H), 7.41 (t, J = 7.7 Hz, 1 H),
7.49-7.56 (m, 3H), 7.80 (q of d, Jq = 7.8 Hz, J. = 1.5  Hz, 1H), 7.99 (t, J =
6.8 Hz, 2H), 8.55 (t, J 4.9 Hz, 1H), 10.93 (m, 1H), [12.23 (br s), 30 12.46
(or s), 12.49 (br s) 1H together]. Anal. (C24H28N803.0.6H20) C, H, N.
LCMS (APCI,  M+H+): 449.4. HRMS: [M+H]+ calc. 449.2296; found
449.2287; error -1.95ppm. WO 2007/072153 PCP/1B2006/003646  -81
Structure and Example # Chemical name, Analytical data and comments
H3C (1 R)-2-(dimethylamino)-1-pyridln-2-ylethy!
3-U4-fiuorobenzoyl)amino)- H CH 3O /
6,6-dimethyi-0,6-dihydropyrrolo[3,4-c)pyrazole-S(1 M-carboxylate. N N--~
-N 'H NMR (dmso-de) 5: 11.58 (s), 1.84 (s), 1.87 (s), 1.72 (s) 6H together],
O CH3 [2.21 (s), 2.22 (s) 6H together], 2.76 (m, 2H), [4.48 (m), 4.67 (m)
2H  HN O N\ together], 5.82 (m, 1H), 7.31 (m, 3H), 7.41 (t, J = 8.1 Hz, 1
H), 7.80 (q of d, CHs J,=7.8Hz,Ja=1,5Hz,1H),8.07(brq,J= 5.8 Hz, 2H),
8.55(t,J=5.2 Hz,  -~ 1H), 10.97 (m, 1H), (12.23 (m), 12.47 (s), 12.50 (m)
1H together]. Anal.  \ (CuHrrFNeO3.0.5H3O.0.11 EtOAc) C, H, N, F.
HRMS: [M+H]' talc.  467.2202; found 467.2194; error -1.66 ppm. F
Method of Example 24. Obtained In 33% yield from Intermediate 2c using
25 alcohol 24a, DMF was used as the solvent Instead of DME, and the
reaction  was stirred at 60 C for 3.5 hours. (1
R)-2-(dimethylamino)-lpyridin-2-ylethyf 3-[(2-fluorobenzoyl)amino)- yy H3C
CHs 6,6-dimethyl-4,8dihydropyn-oio[3,4-c)pymzole-5(1 H)-carboxylate.
N~ON H NMR (dmso-de) 5: [1.56 (s), 1.84 (s), 1.87 (s), 1.72 (s) 6H
together), CH3 (221 (s), 2.22 (s) 6H together], 2.75 (m, 2H), [4.47 (m),
4.69 (m) 2H  HN N together], 5.81 (m, 1H), 7.29 (m, 3H), 7.41 (t, J = 8.5
Hz, 1H), 7.54 -7.65  O C(m, 2H), 7.80 (q of d, Js = = 7.6 Hz, J = 1.3 Hz,
1H), 8.54 (t, J - 5.6 Hz, i H F Hs )  110.80 (br s), 10.88 (br s), 11.04 (v br
a) 1H together], [12.31 (or s), 12.46  \ (br s), 12.49 (br s), 1H together].
Anal. (C24HVFNBOsO.SH,O.0.lcyclohexane) C, H, N, F. HRMS: [M+H]'
caic.  26 467.2202; found 467.2202; error 0.05 ppm. Method of Example
24. Obtained In 15% yield from intemrediate 3c using  alcohol 24a. HHH
H3C CH3 (1 R)-2-(dimethylamino)-lpyridin-2-ylethy! 6,6-dimethyl3{[4  0
(trifluoromethyl)benzoyljamino)-4,edihydropyrrolo[3,4-c]pyrazole- 



N0 N-l\ -N 5(1tf)-carboxylate. O CH3 'H NMR (dmso-de) 5: [1.58 (s), 1.63
(s), 1.67 (a), 1.72 (s) 6H together],  HN O N\ [2.21 (s), 2.22 (s) 6H
together], 2.75 (m, 2H), [4.45 (m), 4.70 (m) 2H  CH3 together], 5.82 (quint,
J= 3.8 Hz 11-1), 7.30(m, 1H),7.41 (t, J = 8.1 Hz, 11-1), J 7.79 (m, 1H),
7.88 (or a, 2H), 8.17 (t, J = 8.1 Hz, 2H), 8.55 (t, J = 5.6 Hz,  1 H), 11.22 (br
s, 1H), 12.55 (br s, 1 H). Anal. (CaHrrF3N003.0.55 H2O) C, H,  F3C N, F.
HRMS: [M+H)' calc. 517.2170; found 517.2169; error-01.5 ppm. Method of
Example 24. Obtained in 42% yield from intermediate 5c using  27 alcohol
24a. WO 2007/072153 PCT/IB2006/003646  -82 Structure and Example #
Chemieai name, Analytical data and comments H3C CH
(R)2{dimethylamino}=1-pyridin2-ytleh0 [(4-fluorophenyl) acetyl]  N 30
amino)-6,&dimethy{-4,6-dihydmpyrroio13,c]pyrmole.5(1Hj- N \ I N--~ -N
carboxylate. O CH3 'H NMR (dmso-ds) a: 11.51 (a), 1.59 (s), 1.62 (a),
1.67 (a) 6H together],  HN N 2.19 (a, 6H), 2.72 (m, 2H), 3.59 (m, 2H),
[4.30 (d, J = 13.9 Hz) 4.34 (d, J =  0 CH3 12.9 Hz), 4.53 (d, J = 12.9 Hz),
4.57 (d, J = 13.4 Hz) 2H together), 5.79 (dd,
J=4.3,7.8Hz,1H),7.13it,.1=8.3 Hz, 2H), 7.33 (m, 4H), 7.78 (q, J=7.1  \ Hz,
1H), 8.53 (F. J = 5.2 Hz, 1H), [10.65, (br s), 10.71 (br a) 1H together], F
[12.33 (or s), 12.37 (br a) 1H together]. HRMS: [M+H]' calc. 481.2358;  28
found 481.2354; error -0.78 ppm. Method of Example 24. Obtained in 26%
yield from intermediate 18d  using alcohol 24a. H30 CH3
(1R}-2(dlmethytamino)-1-pyrfdin2-ylethyB 6,6-dimathyi3{{[trana2- N
phenylcyciopropyljcarbonyl}-amino]-0,6-dihydropyrrolo[3,  N\ I N-~ N
c]pyrazole-5(1 H)carboxylate. 0 CH3 'H NMR (dmsoda) 6: 1.19.1.74 (m,
BH), 2.12 (br s, 1 H), [2.20 (s), 2.22 (a)  HN0 N BH together], 2.36 (br a,
1H), 2.75 (m, 2H), 14.38 (m), 4.60 (or a) 2H  !~(r CH3 together], 5.82 (or
a, 1H), 7.16 (or a, 3H), 7.28 (or s, 3H), 7.39 it, J= 8.6 Hz, 1H), 7.80 (a,
1H), 8.54 (a, 1H), 10.74 (m, 1H), 12.33 (m, 1H). Anal.
(CZTH=NOO30.1EtOAc-5H2O) C, H, N. HRMS: [M+H]' calc. 489.2609;
found 489.2611; error 0.46 ppm. Method of Example 24. Obtained in 18%
yield from intermediate 20c  29 using alcohol 24a. Example 301
(1S)-1-benzyi-2-(dlmethylamino)ethyi 3-(benzoylarnmo)-6,6-dlmethy1-
4,6-dihydropyrrolo[3,4-e]pyrazole-5(1 M-carboxylate. OH CH3 HO I CH3
OH Me2NH.HCI H3C,N H3C-N  0 ,- DEC H O et tOH 



THF  TH DIPEA. THE 302 30b  H3C CH3 H3C CH3 O N, /0 N 0  Et ~N N
CI 30b 1 5 Et3N N N--~  HN 6O KZC03, DME McOH HN O H3C-N  1c
CH3  30 5 Preparation of Compound 30a:
(S)-2-hydroxy-N,N-dimethyl-3-phenylpropanamide.  To a solution of
(S)-2-hydroxy-3-phenylpropanolc acid (3.53g, 21.2mmol), dimethylamine
hydrochloride (2.07g, 1.2eq), 1-hydroxybenzotriazole hydrate (HOBt,
3.25g, 1eq) and  diisopropylethylamine (DIEPA, 4.43ml, 1.2eq) in THE
(60m1) was added WO 21107/072153 PCT/1B2006/003646  -83
diisopropylcarbodiimide (DIC, 3.65ml, 1.1eq) at 0C. The reaction mixture
was stirred at  room temperature overnight and then concentrated to
dryness under reduced pressure.  The residue was partitioned between
ethyl acetate and 1 N HCI. The ethyl acetate extracts  was washed with IN
NaOH, dried over magnesium sulfate, filtered, concentrated, and 5
purified by silica gel chromatography to give 30a (2.36g, 62%) as a white
solid. 'H NMR  (400 MHz, MeOD) b ppm: 2.83 - 2.92 (m, 7 H), 2.93 - 3.01
(m, 1 H), 4.66 it, J=6.67 Hz, 1  H), 7.15 - 7.33 (m, 5 H). Preparation of
Compound 30b: (S)-1-dimethylamino-3-phenylpropan-2-ol. To a stirred
suspension of lithium aluminum hydride (1.99g, 52.4mmol) in THE (20mi)
was  10 added a solution of intermediate 30a (2.35g, 13.1mmol) in THE
(10ml) at 0C. The  reaction mixture was stirred at room temperature
overnight and then quenched with  saturated Na2CO3 until effervescence
ceased. The resulting mixture was filtered through  celite and the filter
cake was washed with dichloromethane. The filtrate was concentrated  to
dryness. The remaining residue was dissolved in ether. The solution was
extracted with 15 2N HCI twice. The combined aqueous layer was washed
ether and basified with solid  NaOH to PH=10. The basic solution was
extracted with ether twice. The combined ether  extracts were dried over
anhydrous K2CO3, filtered, concentrated to give the title  compound as
colorless oil (1.6g, 74%). 'H NMR (400 MHz, MeOD) 5 ppm: 2.24 is, 6 H),
2.28-2.39 (m, 2 H), 2.63 - 2.79 (m, 2 H), 3.87 - 3.99 (m,1H),7.12-7.31 (m,
5 H). 20 A solution of intermediate Ic (165 mg, 0.42 mmol), alcohol 30b
(104mg 1.5eq) and  potassium carbonate (117mg, 2eq) in
1,2-dimethoxyethane (DME, 2 ml-) was heated to  130C for 40minutes in
microwave reactor. The still-warm solution was then filtered to  remove
solids, and the filtrate was concentrated to dryness. The remaining
residue was  dissolved in methanol (1.0 mL), triethylarnine (1.0 mL) was
added, and the mixture was 25 stirred at room temperature for 2 hours.
After evaporation of solvents, the crude product  



was purified by prep-HPLC and lyophilized to give the title compound 30
(90mg) as white  solid in 46% yield. 1H NMR (400 MHz, MeOD) 5 ppm:
1.51 (s, 3 H), 1.66 (s, 3 H), 2.37 is,  6 H), 2.58 (dd, J=13.60, 3.02 Hz, 1 H),
2.76 (dd, J=13.22, 8.69 Hz, 1 H), 2.82 - 2.90 (m, I  H), 2.92 - 3.01 (m, 1
H), 4.49 - 4.73 (m, 2 H), 5.18 - 5.28 (m, 1 H), 7.14 - 7.23 (m, I H), 30 7.23
- 7.31 (m, 4 H), 7.53 (t, J=7.43 Hz, 2 H), 7.61 (t, J=7.30 Hz, 1 H), 7.95 it,
J=6.42 Hz, 2  H). Anal. (C26H31N503.0.2HOAc.0.2H20) C, H, N. HPLC:
>95% purity. Example 31: (1$)-1-benzyi-2-(dimethylamino)ethyl
3-[(2-fluorobenzoyl)amino}-6,6-
dlmethyl-4,6.dlhydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxylate. WO
2007/072153 PCT/1B2006/003646  _84 H3C CH3 H3C CH3  O N\ N/0 N
~O Et ~N.i C0 30b 1.5 eq Et3N N \ I N  HN O K2CO3, DME McOH HN  F
F 0 H3C-N  45 3c 31 CH3 The title compound 31 was made in 56% yield
by the method of Example 30. 'H NMR  (400 MHz, MeOD) 6 ppm: 1.50 (s,
3 H), 1.66 (s, 3 H), 2.43 (s, 6 H), 2.63 - 2.71 (m, 1 H),  2.79 - 2.91 (m, 2
H), 2.97 (dd, J=13.72, 5.41 Hz, I H), 4.53 - 4.74 (m, 2 H), 5.21 - 5.31 (m, 5
1 H), 7.13 - 7.22 (m, 1 H), 7.24 - 7.31 (m, 5 H), 7.33 (t, J=7.55 Hz, I H),
7.54 - 7.65 (m, 1  H), 7.74 - 7.88 (m, 1 H). Anal.
(C2eH3oNsO3F.0.2HOAc) C, H, N. HPLC: >95% purity.  Example 32:
(1S)-1-cyclohexyl-2-(dimethylamino)ethyi 3-(benzoylamino)-6,6-
dimethyl-4,6-dlhydropyrrolo[3,4-c]pyrazole-6(1 H)-carboxylate. 0 CH3 OH
HO CH3 OH  Me2NH.HCi H C'N 3 LAFI H3C  DIC, HOBt O DIPEA, THE
THF  32a 32b  10 H3C CH O N 0 H H3C CH3  E ~N N \CI 32b t.5 eq
EY3N N \ N- \  HN K2C03, DME 0 MeOH HN I H3C-N  It 6 O CH,  



32 Preparation of Compound 32a:
(S)-2-cyclahexyl-2-hydroxy-N,N-dimethylacetamide.  15 The title
compound 32a was made in 75% yield by the method of Example 30a. 'H
NMR  (400 MHz, CHLOROFORM-d) 5 ppm: 1.09 - 1.30 (m, 4 H), 1.38 -
1.55 (m, 3 H), 1.64 (d,  J=11.08 Hz, 2 H), 1.71 - 1.87 (m, 2 H), 3.01 (d,
J=6.04 Hz, 6 H), 4.23 (d, J=2.77 Hz, I H).  Preparation of Compound 32b:
(S)-1-cyclohexyl-2-(dimethylamino)ethanol. The title compound 32b was
made in 47% yield by the method of Example 30b. 'H NMR  20 (400 MHz,
CHLOROFORM-d) 6 ppm: 1.04 - 1.26 (m, 6 H), 1.58 - 1.82 (m, 5 H), 2.90
(d,  J=5.04 Hz, 3 H), 2.96 (d, J=5.04 Hz, 3 H), 2.98 - 3.03 (m, I H), 3.15 -
3.26 (m, I H), 3.85 - 3.94 (m, 1 H), 11.34 (br. s., 1 H). WO 2007/072153
PCTlIB2006/003646  -85 The title compound 32 was made in 34% yield
by the method of Example 30. 'H NMR  (400 MHz, MeOD) b ppm: 1.06 -
1.36 (m, 5 H), 1.61 - 1.84 (m, 12 H), 2.46 is, 6 H), 2.62 - 2.75 (m, 1 H),
2.88 (dd, J=13.35, 9.06 Hz, I H), 4.58 - 4.77 (m, 2 H), 4.89 - 4.97 (m, 1 H),
7.52 it, J=7.43 Hz, 2 H), 7.60 (t, J=7.30 Hz, I H), 7.95 (d, J=7.30 Hz, 2 H).
Anal.  5 (C25H35N503.0.2HOAc. 0.7H20) C, H, N. HPLC: >95% purity.
Structure and Example # f Chemical name, Analytical data and comments
1-13C CH (1S)-1-cyclohexyl-2-(dimethyiamino)ethyl 3-[(2- 3
fluorobenzoYI)aminoj -6,6-dimeth i-4,64lh dro N O Y Y PYrrolo[3,4- N~ N4
cjpyrazoie-5(1 H)-carboxylate. O CH3 'H NMR (400 MHz, McOD) S ppm:
1.07 - 1.35 (m, 5 H), 1.62 - 1.64  HN O N (m, 12 H), 2.52 (s, 6 H), 2.72 -
2.84 (m, 1 H), 2.95 (dd, J=13.47, 9.19  F CH3 Hz, I H), 4.60 - 4.79 (m, 2
H), 4.90 - 4.96 (m, 1 H), 7.22 - 7.37 (m, 2 ~-- / H), 7.53 - 7.66 (m, 1 H),
7.75 - 7.86 (m, I H). Anal.  \ (CwHMNsOsF.0:4HOAc.0.3H20) C. H. N.
HPLC: >95% purity. 33 Method of Example 32 H3c CH3 (1S)-1-cycto
eexyi-2-(dimethylamino)ethyl 3-[(2,441fluorobenzoyl)  O
aminoj-6,641methyl-4,$ dlhydropyrrolo[3,4-c)pymzole5(1M N\ I N--'
carboxylate. / H3 `H NMR (400 MHz, MOOD) S ppm: 1.08 - 1.37 (m, 5 H),
1.64 - 1.87  HN O N (m, 12 H), 2.45 (a, 6 H), 2.62 - 2.74 (m, 1 H), 2.87
(dd, J=13.35, 9.06  F CH3 Hz, 1 H), 4.57 - 4.79 (m, 2 H), 4.89 - 4.96 (m, 1
H), 7.05 - 7.22 (m, 2 H), 7.81 - 7.95 (m, 1 H). Anal.
(CwHssN50,F2.0.3HOAc.0.4H20) C, H,  N. HPLC: >95% purity. F Method
of Example 32  34 Example 35: (1 S)-1-[(dimethylamino)methyl}
3-methylbutyl 3-(benzoyiamino)-6,6-
dimethyl-4,6-dihydropyrrolo[3,4-cjpyrazole-5(9 H)-carboxylate. H0 CH3
OH CH3 OH  



p J1~ Me2NH.HCI H3C N LAH H3C'N O H C CH DIG HOSt O 3 3 THE
DIPEA, THE 352 H3C CH3 35b H3C CH3  H3C CH3 H3C OH3 D ~/O N 4
CH  DON i N 35b 35b 1,5,q Et3N N N OCHS  HN O KZC03, DME MeOH
HN //\\ O H3C_ \  CH3  10 \ 1c \ 35 Preparation of Compound 35a:
(S)-2-hydroxy-N,N,4-trimethyipentanamide. WO 2007/072153
PCi'I182006/003646  -86 The title compound 35a was made in 61% yield
by the method of Example 30a. 'H NMR  (400 MHz, CHLOROFORM-d) S
ppm: 0.94 - 1.01 (m, 6 H), 1.27 - 1.36 (m, 1 H), 1.38 - 1.48 (m, 1 H), 1.95 -
2.04 (m, 1 H), 2.70 (br. s., 1 H), 2.99 (d, J=13.35 Hz, 6 H), 4.40 (dd,
J=10.07, 2.01 Hz, I H). 5 Preparation of Compound 35b:
(S)-1-(dimethyiamino)-4-methylpenta-2-ol. The title compound 35b was
made in 63% yield by the method of Example 30b. 1H NMR  (400 MHz,
CHLOROFORM-d) S ppm: 0.93 (dd, J=6.55, 3.78 Hz, 6 H), 1.05 - 1,17 (m,
1  H), 1.32 - 1.47 (m, 1 H), 1.75 - 1.92 (m, 1 H), 2.16 - 2.56 (m, 8 H), 3.73
- 3.90 (m, I H),  4.39 (br. s., 1 H). 10 The title compound 35 was made in
54% yield by the method of Example 30. 1H NMR  (400 MHz, MeOD) S
ppm: 0.92 - 1.00 (m, 6 H), 1.36 - 1.48 (m, 1 H), 1.53 - 1.63 (m, 1 H),  1.67
- 1.80 (m, 7 H), 2.37 (s, 6 H), 2.48 (dd, J=12.84, 3.27 Hz, I H), 2.56 - 2.74
(m, I H),  4.54 - 4.78 (m, 2 H), 5.05 - 5.16 (m, 1 H), 7.52 (t, J=7.55 Hz, 2
H), 7.60 (t, J=7.18 Hz, I H),  7.94 (d, J=7.30 Hz, 2 H). Anal.
(023H33N5O3.O.1HOAC.O.IH20) C, H, N. HPLC: >95%  15 purity.
Example 36: (IS)-1-[(dlmethylamino)methyl]-3-methylbutyi 3-[(4-
fluorobenzoyl)amino]-6,6-dimethyl-4,6-dihydropyrroio[3,4-c]pyrazole-5(I
M- carboxylate. H3C CH3 O N`C H H3C CH3 N O CH3  E N '" N CI 35b
1.5 eq Et3N N N N~ _> O- ( H3  HN O K2C031 DME McOH HN O 



H3C-N  i e- CH3  2c 36  F F 20 The title compound 36 was made in 22%
yield from 2c by the method of Example 35. 'H  NMR (400 MHz, MeOD) S
ppm: 0.97 (d, J=6.55 Hz, 6 H), 1.37 - 1.51 (m, 1 H), 1.54 - 1.61  (m, 1 H),
1.64 - 1.77 (m, 7 H), 2.40 (s, 6 H), 2.44 - 2.57 (m, 1 H), 2.59 - 2.79 (m, 1
H), 4.52  - 4.74 (m, 2 H), 5.05 - 5.18 (m, 1 H), 7.25 (t, J=8.69 Hz, 2 H),
7.93 - 8.09 (m, 2 H). Anal.  (C23H32N5O3F.O.2HOAC) C, H, N. HPLC:
>95% purity. 25 Example 37: (IS)-2-(dlmethylamino)-1-methylethyl
3-[(2,4-difiuorobenzoyl)amino]-
6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1 W)-carboxylate. WO
2007/072153 PCTlIB2006/003646  -87 H3C CH3 H H3C CH3 0 ;N~:: N N
CH3 CH3 N N N CH3 EtO CI ~N HN  F HN O HO \CH3 Et3N F H3C- \ .---
CH3  4c K20031 DME MeOH 37 F F  The title compound 37 was made in
25% yield by a similar procedure to example I using
(S)-(+)-1-Dimethylamino-2-propanol. 1H NMR (400 MHz, McOD) 8 ppm:
1.26 - 1.35 (m, 3  H), 1.73 is, 6 H), 2.47 is, 6 H), 2.55 - 2.66 (m, I H), 2.74 -
2.91 (m, 1 H), 4.60 - 4.75 (m, 2 5 H), 5.02 - 5.17 (m, 1 H), 7.09 - 7.18 (m,
2 H), 7.82 - 7.92 (m, 1 H). Anal.  (C20H25F2N5O3-0.4H20.0.3HOAc) C,
H, N. LCMS (M+H+): 422.3. Example 38:
2-(dlmethytamino)-1-(2-fluorophenyl)ethyl 3-[(4fluorobenzoyl)amino]-
6,6-dimethyl-4,6-dihydropyn'olo[3,4-c]pyrazole-5(1 H)-carboxylate. H3C
CH3 F H3C CH3  N,` O \ / N p  Et02C-NN4 CH3 N~ N--~ r CI HO N O  HN
O 38a H3C HN C H3C- \  03N CH3  K2C03, DME MBOH F c F 38 10
Preparation of Compound 38a:
2-Dimethylamino-1-(2-fluoro-phenyl)-ethanol.
2-Amino-1-(2-fluoro-phenyl)-ethanol ( 2.18 g, 14.1 mmol) was methylated
by the  procedure used to make intermediate Id, affording 38a ( 2.26g,
12.3 mmol) as an crude  oil (88% yield). 1H NMR (MeOD) 5: 2.54 (s, 6H),
2.66 (dd, J=9.09, 12.88 Hz, 1H), 2.81  



(dd, J=9.09, 12.88 Hz, 1H), 5.33 (dd, J=3.28, 9.09 Hz, 1H), 7.19-7.28 (m,
1H), 7.33-7.40  15 (m, 1H), 7.43-7.51 (m, 1H), 7.69-7.76 (m, 1H). LCMS
(APCI, M+H'): 184.2. Intermediate 2c (298mg, 0.729 mmol) and alcohol
38a (200mg, 1.09 mmol) were coupled  by the method of Example 1,
affording 38 (10mg, 3%) as a white solid. 'H NMR (MeOD, a  mixture of
rotamers, only the chemical shifts of the major form is reported) 5: 1.53 (s,
3H),  1.65 is, 3H), 2.96 (s, 6H), 3.37-3.47 (m, 1H), 3.71-3.81 (m, 1H),
4.75-4.86 (m, 2H), 6.29 20 6.36 (m, 1 H), 7.07-7.24 (m, 4H), 7.30-7.40 (m,
1 H), 7.43-7.53 (m, 1 H), 7.87-7.97 (m, 1 H).  Anal.
(C25H27F2N5O3.1.88TFA0.88ethanol) C, H, N, F. LCMS (APCI, M+H*):
484.2.  Example 39: 2-(dimethylamino)-1-(4-fluorophenyl)ethyl
3-[(4-fluorobenzoyl)amino]-
6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxylate. WO
2007/072153 PCT/IB2006/003646  -88- F H3C CH3 H3C CH  N O CH H 3
Et02C-N N-{ a N O ~i  HN CI HO N~ICH3 N O % H3  O 39a HN N  Et3N
O CH3  2c K2CO3, OME MeOH 39 F F  Preparation of Compound 39a:
2-Dimethylamino-l-(4-fluoro-phenyl)-ethanol
2-Amino-l-(4-fluoro-phenyl>.ethanoi (2.10g, 13.5 mmol) was methylated
by the procedure  used to make intermediate Id, affording 39a (1.24g,
6.78 mmol) as an oil (50% yield). 'H 5 NMR (MeOD) 6: 2.55 (s, 6H), 2.62
(dd, J=3.79, 12.88 Hz, 1 H), 2.83 (dd, J=9.09, 12.88 Hz,  1H), 5.01 (dd,
J=3.54, 9.09 Hz, 1H), 7.28 (t, J=8.84 Hz, 2H), 7.61 (dd, J=5.31, 8.59 Hz,
2H). LCMS (APCI, M+H'): 184.2. Intermediate 2c (290mg, 0.710 mmol)
and alcohol 39a (260 mg, 1.42 mmol) were coupled  by the method of
Example 1, affording compound 39 (27mg, 7%) as a white solid. 'H  10
NMR (MeOD, a mixture of rotamers, only the chemical shifts of the major
form is reported) 6: 1.52 (s, 3H), 1.64 (s, 3H), 2.94 (s, 3H), 2.97 (s, 3H),
3.32-3.40 (m, 1H), 3.66-3.77 (m,  1H), 4.77-4.86 (m, 2H), 6.04-6.11 (m,
IH), 7.04-7.23 (m, 4H), 7.40-7.49 (m, 2H), 7.87-7.98  (m, 2H). Anal.
(C25H27F2N5O3-2.03TFA0.89water) C, H, N, F. LCMS (APCI, M+H'):
484.2. 15 Example 40: (1S)-2-[isopropyl(methyl)aminoj-l-phenylethyl 3-[(4-
fluorobenzoyl)amino]-6,6-dlmethyl-4,6-dihydropyrroio[3,4-c]pyrazole-5(1
ff}  carboxylate. OH  



HO H3CYCH3 H3GOH CHiPr(Me)NH OH DIC, HOBt LAH O DIPEA, THE
H3CN THE 0 406  40a H3C CH H3C CH3  O N O N O  EtO~N ` N i 46b
2.4 eq N~ N--~ HN BuU, THE O  HN  O H3C-N 2c >--CH3  40 H3C F F
WO 2007/072153 PCT/1t320061003646  -89 Preparation of Compound
40a: (S)-2-hydroxy-N-isopropyl-n-methyl-2- phenylacetamide. The title
compound 40a was made in 44% yield as an oil by the method of
Example 30a  using isopropylmethylamine. 'H NMR (400 MHz,
CHLOROFORM-d) 5 ppm: 0.55 (d,  5 J=6.55 Hz, 1.5 H), 1.03 (d, J=6.80
Hz, 1.5 H), 1.16 (t, J=6.67 Hz, 3 H), 2.56 (s, 1.5 H), 2.86 (s, 1.5 H),
3.80-3.96 (m, 0.5 H), 4.87 - 4.95 (m, 0.5 H), 5.19 (d, J=31.98 Hz, 1 H),
7.28 - 7.41 (m, 5 H). Preparation of Compound 40b:
(S)-2-(isopropyl(methyl)amino)-1-phenylethyanol.  The title compound 40b
was made in 84% yield by the method of Example 30b. 1H NMR  10 (400
MHz, MeOD) 6 ppm:1.02 (dd, J=11.46, 6.67 Hz, 6 H), 2.32 is, 3 H), 2.46 -
2.63 (m, 2 H), 2.86 - 2.95 (m, 1 H), 4.70 (dd, J=9.06, 3.78 Hz, 1 H), 7.20 -
7.28 (m, 1 H), 7.29 - 7.39  (m, 4 H). To a solution of
(S)-2-(isopropyl(methyl)amino)-1-phenylethyanol 40b (227mg, 1.18mmol)
in THE (2ml) was added 1.6M butyllithium solution in hexane (0.73m1) at
room  15 temperature. The reaction mixture was stirred at room
temperature for 20 minutes and then added ethyl
5-(chlorocarbonyl)-3-[(4-fluorobenzoyl)amino]-6,6-dimethyl-5,6-
dihydropyrrolo[3;4c]pyrazole-2(4H)-carboxylate 2c (200mg, 0.49mmol).
The resulting  mixture was heated at reflux for one hour and then
concentrated to dryness under reduced  pressure. The crude product was
purified by prep-HPLC and lyophilized to give the title 20 compound 40 in
4% yield (10mg) as white solid. 1H NMR (400 MHz, MeOD) 5 ppm: 1.06
(dd, J=21.65, 6.55 Hz, 6 H), 1.62 (s, 3 H), 1.72 (s, 3 H), 2.42 (s, 3 H), 2.62
- 2.72 (m, 1 H),  2.88 - 3.04 (m, 2 H), 4.82 (br. s., 2 H), 5.81 (dd, J=9.19,
3.40 Hz, 1 H), 7.21 - 7.33 (m, 3  H), 7.34 - 7.44 (m, 4 H), 7.97 - 8.06 (m, 2
H). Anal. (C27H32N5O3F.0.2HOAc.0.4H20) C, H,  



N. HPLC: >95% purity. 25 Example 41:
(R)-2-(dimethylamino)-2-phenylethyl 3-[(4-fluorobenzoyl)amino]-6,6-
dimethyl-4,6-dlhydropyrrolo[3,4-c]pyrazole-5(1 M-carboxylate. CH3
HO^`__NH2 H2CO, HCO2H HO' 'CH3  O 85 C,2hr 41a WO 2007/072153
PCT/182006/003646  -90 H3C CH3 H3C CH3  O N\ \O H E N ~' N CI 41a
1.5,q Et3N N\ I N \ CH 3  HN O K2C03, DME McOH HN O~N O  f d CH3
20 F 41  Preparation of Compound 41a:
(R)-2-(dimethylamino)-2-phenylethanoi. The title compound 41a was
made in 90% yield by the method of Example 1d using (R)-2-
amino-2-phenylethanoi. 'H NMR (400 MHz, MeOD) 5 ppm: 2.21 (d, J=1.26
Hz, 6 H), 3.32  5 - 3.39 (m, 1 H), 3.75 - 3.84 (m, 1 H), 3.90 - 4.00 (m, 1 H),
7.24 - 7.39 (m, 5 H). The title compound 41 was made in 18% yield by the
method of Example 30 from  compound 2c. 'H NMR (400 MHz, MeOD) 5
ppm: 1.65 (d, J=11.08 Hz, 6 H), 2.33 (s, 6 H),  3:63 - 3.75 (m, 1 H), 4.38 -
4.56 (m, 4 H), 7.20 - 7.34 (m, 3 H), 7.38 it, J=4.53 Hz, 4 H),  7.93 - 8.07
(m, 2 H). Anal. (C25H28N503F.o.2HOAe.0.3H20) C, H, N. HPLC: >95%
purity. 10 Example 42: (S)-2-(dimethylamino)-2-phenylethyl
3-[(4-fluorobenzoyl)amino]-6,6.
dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxylate. CH3  HO
NH2 H2CO, HCOZH HO- -' CH3  85 C, 2 hr 42a  H3C Ha H3C CH  O-NN
N H 3 O - N  E~ C, 42a. 1.5 eq Et3N N N CH  HN O K2CO3. DME McOH
HN O N 3  



O CH3  2c F F 42  Preparation of Compound 42a:
(S)-2-(dimethylamino)-2-phenylethanoi. 15 The title compound 42a was
made in 97% yield by the method of Example Id using (S)-2-
amino-2-phenylethanoi. 'H NMR (400 MHz, MeOD) 5 ppm: 2.20 (s, 6 H),
3.35 (t, J=6.17  Hz, I H), 3.79 (dd, J=11.33, 6.29 Hz, I H), 3.94 (dd,
J=11.33, 6.04 Hz, 1 H), 7.23 - 7.37  (m, 5 H). The title compound 42 was
made in 12% yield by the method of Example 30. 1H NMR  20 (400 MHz,
MeOD) 5 ppm: 1.65 (d, J=11.33 Hz, 6 H), 2.33 is, 6 H), 3.61 - 3.76 (m, 1
H), WO 2007/072153 PCT/182006/003646  -91 4.37 - 4.58 (m, 4 H), 7.25
(q, J=8.64 Hz, 2 H), 7.29 - 7.34 (m, 1 H), 7.38 it, J=4.66 Hz, 4  H), 7.93 -
8.07 (m, 2 H). Anal. (C26H28N6O3F.0.4HOAc.) C, H, N. HPLC: >95%
purity.  Example 43: 1-phenyl-2-pyrrolidin-l-ylethyl
3-[(4-fluorobenzoyl)amino]-6,6-
dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1 ff/-carboxylate. 91 1. C::r
OTs 2. ~N) N OTIPS  HO HO ~~~/// 5 43a 43b  H3 CHs H H3C CH3
O~--N N% N~O N N` I N Eto Cl HO 438 Et 3N HN 3N HN N O  O KpC03,
DME McOH 2c 43  F F  Preparation of Compound 43a:
1-Phenyl-2-pyrrolidin-1-yi-ethanol. Pyrrolidine (1.06 mL, 12.8 mmol) was
added to a solution of (S)-()-1-phenyl-1,2- ethanediol-2-tosylate (745.8
mg, 2.55 mmol) in dichloromethane (2.55 mL). The mixture  10 was stirred
in a 40 C ollbath for 28 hours. The solvents were evaporated, and the
residue dissolved in ethyl acetate (30 mL). Saturated aqueous sodium
bicarbonate solution (5 mL)  and brine (5 ml-) were added, and the layers
separated. The aqueous layer was back- extracted with ethyl acetate (2 x
20 mL). The combined organic extracts were dried over  magnesium
sulfate, filtered, and concentrated, affording a mixture of
1-Phenyl-2-pyrrolidin 15 1-yl-ethanol and
2-Phenyl-2-pyrrolidin-1-yl-ethanol as a yellow oil (541.2 mg). Because  the
presence of isomeric products suggests the formation of an expoxide
intermediate,  racemization may have occurred in this reaction. The
mixture of alcohols was dissolved in  



DMF (1.45 mL), triisopropylsiiyl chloride (154 L, 0.72 mmol) and imidazole
(99 mg, 1.45  mmol) were added, and the solution stirred at room
temperature for 42 hours. After 20 evaporation of solvent, the residue was
partitioned between ethyl acetate (20 ml-) and  saturated aqueous sodium
bicarbonate solution (10 mL). The aqueous layer was back- extracted with
ethyl acetate (2 x 10 mL). The combined organic extracts were dried over
magnesium sulfate, filtered, concentrated, and purified by silica gel
chromatograpy (eluting  with 1/19/80 conc. aq. NH4OH/EtOH/EtOAc),
affording alcohol 43a (155.9 mg, 32%) as a 25 white solid and silyl ether
43b (135.8 mg, 15%) as a yellow oil. 43a: 1H NMR (DMSO-d8)  5: 1.64
(m, 4H), 2.53 (m, 5H, partially obscured by solvent), 2.60 (dd, J = 7.8, 12.1
Hz, WO 2007/072153 PCT/iB2006/003616  -92 1H), 4.62 (or s, 1H), 5.05
(br s, 1H), 7.21 (m, 1H), 7.32 (m, 4H). Anal.  (C12H17N0.0.15H20) C, H,
N. LCMS (APCI, M+H*): 192.4. Intermediate 2c (210 mg, 0.514 mmol) and
alcohol 43a (147.5 mg, 0.771 mmol) were  coupled by the method of
Example 1, affording 43 (57.3 mg, 22%) as an off-white powder.  5 'H
NMR (DMSO-d5) 5: 1.53 (or s, 2H), 1.63 (m, 8H), 2.52 (m, 4H, partially
obscured by solvent), 2.74 (m, 1H), [2.85 (m), 3.00 (m) 1H together], [4.43
(m), 4.64 (br s) 2H together],  5.78 (dd, J = 5.8, 8.1 Hz, 1H), 7.35 (m, 7H),
8.07 (br s, 21-1), 10.97 (m, 1H), [12.24 (br s),  12.49 (or s) 1H together].
Anal. (C27H33FN503.0.7H20) C, H, N, F. LCMS (APCI, M+H'):  492.4.
HRMS: [M+H]' calc. 492.24054; found 492.24017; error 0.76ppm. 10
Example 44: 1-methyl-3-phenyipyrroildin-3-yi
3-[(4-ffuorobenzoyl)amino]-6,6-
dimethyl-4,6-dihydropyrroio[3,4-c]pyrazole-5(1 H)-carboxylate. F42CO
(aq) HO _" HO NH HCO2H N-CH3  44a  H3C CH3 H3C CH3 O N N O  Et
~-N N i %cHs N N O  HN O 44a Et3N HN O N  McOH \CM 3  K2CO3.
DME / 2c 44  F F Preparation of compound 44a:
1-Methyl-3-phenyl-pyrroildin-3-ol. 15 A mixture of 3-Phenyl-pyrrolidin-3-ol
(2.01 g, 11.67 mmol), 5.8 mL of 88% aqueous formic  acid, and 11.7 mL
of 37% aqueous formaldehyde solution was stirred in a 100 C oilbath  for
1.5 hours, attaining a maximum internal temperature of 86 C. After cooling
to room  



temperature, the solution was extracted with 20 mL diethyl ether, then the
remaining  aqueous layer was basified with 50 % aqueous sodium
hydroxide to bring the pH = 8. The 20 basic solution was extracted with
ethyl acetate (3 x 25 mL). The combined ethyl acetate  extracts were dried
over magnesium sulfate, filtered, concentrated, and purified by silica  gel
chromatography (eluting with 1/19/80 conc. aq. NH4OH/EtOH/EtOAc) to
give 44a  (260.4 mg, 12%) as a yellow liquid. 1H NMR (DMSO-d6) 6: 2.02
(m, IH), 2.08 (m, 1H),  2.29 Is, 3H), 2.63 (d, J= 9.6 Hz, 1H), 2.71 (m, 2H),
2.79 (d, J= 9.6 Hz, 11-1), 5.21 (a, 11-1), 25 7.17 (t, J = 7.2 Hz, 11-1), 7.29
(t, J = 7.6 Hz, 1H), 7.47 (t, J = 7.3 Hz, 11-1). Anal.  (C11H15N0.0.16H20)
C, H, N. LCMS (APCI, M+H): 178.4. WO 20071072153
PCTIIB2006/003646  -93 Intermediate 2c (201.1 mg, 0.49 mmol) and
alcohol 44a (131 mg, 0.74 mmol) were  coupled by the method of
Example 1, affording 44 (72.1 mg, 30%) as a pale yellow solid.  'H NMR
(DMSO-de) 6: [1.52 (d, J = 9.3 Hz), 1.76 (J = 14.4 Hz) 6H together), 2.24
(septet,  J = 7.3 Hz, 1 H), [2.30 (s), 2.31 (s) 3H together], 2.39 (m, 1 H),
2.57 (quint, J = 8.1 Hz, 1 H), 5 2.76 (m, 1 H), 2.85 (t, J = 11.1 Hz, 1 H),
3.22 (t, J = 10.0 Hz, I H), [4.37 (br s), 4.69 (br s) 2H  together], 7.21 (m,
1H), 7.32 (m, 6H), 8.08 (m, 2H), 10.97 (br m, 1H), 12.48 (br m, 1H).  Anal.
(C26H26FN503-0.45H2O) C, H, N, F. LCMS (APCI, M+Ht): 478.4. HRMS:
[M+H]'  caic. 478.2249; found 478.2240; error -1.83 ppm. Example 45:
(13,23)-24dimethylamino)-1-phenylpropyl 3-[(4-fluorobenzoyl)amino]- 10
6,6-dimethyl-4,6-dihydropyrrolo[3,4-cjpyrazole-5(1H)-carboxylate. H3C
CH3 I \ H H3C CH3  C N 0 CH3 N  -NN \ N` N\ N EtC CI HO CH3 p CH3
HN CH3 HN N  C LMMDS, THE H3C CH3  2c / 45 F F  To a solution of
(1S, 2S)-2-dimethylamino-l-phenylpropan-l-o1 (210mg, 1.18mmol) in  THE
(2ml) was added 1M lithium bis(trimethylsilyi)amide solution in hexane
(1.17m1) at  room temperature. The reaction mixture was stirred at room
temperature for 20 minutes 15 and then added ethyl
5-(chiorocarbonyl)-3-[(4-fluorobenzoyl)amino]-6,6-dimethyl-5,6-
dihydropyrrolo[3,4-c]pyrazole-2(4H)-carboxylate 2c (200mg, 0.49mmol).
The resulting  mixture was stirred at room temperature for one hour and
then concentrated to dryness  under reduced pressure. The crude product
was purified by prep-HPLC and lyophilized  to give the title compound 45
(20mg) in 0.4% yield as white solid. 'H NMR (400 MHz, 20 MeOD) 5 ppm:
0.81 (d, J=7.05 Hz, 3 H), 1.58 is, 2 H), 1.71 (s, 3 H), 1.88 (d, J=23.42 Hz, I
H), 2.48 (s, 6 H) 3.17 - 3.29 (m, I H), 4.70 (br. s., J=13.09 Hz, 2 H), 5.69
(d, J=9.32 Hz, 1  H), 7.20 - 7.34 (m, 3 H), 7.35 - 7.46 (m, 4 H), 8.03 (dd,
J=8.81, 5.29 Hz, 2 H). Anal.  



(C26H3oN5O3F.0.2HOAc.0.5H20) C, H, N. HPLC: >95% purity. Example
46, 3-(benzoylamino)-N-[(1S)-2-(dimethylamino)-1-phenyiethylj-6,6- 25
dimethyl-4,6-dihydro pyrrolo [3,4-cjpyrazole-5(1H}-carboxamide. H3 (48
psi)' H'TU, Me3 yNHgCI CH3 Pd -C CH3 LAHJHF ~CH  Cbz, OH Cbz, N i
i 3  N KzC03,CH'Ck H CH3 EtOH H2 NCH, N  H NfY  0 0 0 H2N CH3  46a
46tr 46c WO 2007/072153 PCT/182006/003646  -94- H3C CH3 O N` O
H3 H H3C CH3  N N N -y/'O  E I HZN 48c \CH3 N N \ HN EtN HN N
DIPEA, THE McOH 6 0 N\CH  tc 3  46 Preparation of Compound 46a:
benzyl [(1S)-2-(dimethylamino)-2-oxo-1- phenylethyi]-carbamate. To a
mixture of (2S)-([(benzyloxy)carbonyl]amino)(phenyl)acetic acid (196 g,
688 mmol),  5 HBTU (261 g, 688 mmol), and dichloromethane (2.8 L)
were added sequentially potassium  carbonate (285 g, 2.06 mol) and
dimethylamine hydrochloride (84.1 g, 1031 mmoi). The  reaction mixture
was heated at 40 'C overnight. After cooling to room temperature, the
solids were filtered, washed with ethyl acetate (2x500 mL) and the filtrate
concentrated to  a residue, Water (IL) was added to the residue and the
solution kept in an ultrasonic 10 cleanser for 2 hours. The precipitated
solids were collected and washed with water (4x300  mL), hexane (2x500
mL), and dried under vacuum for 24 hours. The solid crude product  was
dissolved in chloroform (300 mL) and un-dissolved solids were filtered off.
The filtrate  was concentrated to dryness and the residue dissolved in
hexane/ethyl acetate (2:1) (250  mL) and allowed to stand at room
temperature overnight. The resulting crystals were 15 collected by
filtration, washed with hexane/ethyl acetate (3:1) (100 mL) and dried in
high  vacuum at 40 'C for 24 hours to give 46a (100.0 g, 47 %) as a white
crystalline solid. 1H  NMR (CDCI3) 5: 2.88 (s, 3H), 2.98 is, 3H), 5.01 (d, J
= 12.2 Hz, 1 H), 5.11 (d, J = 12.2 Hz,  11-1), 5.58 (d, J= 7.5 Hz, I H), 6.37
(d, J= 7.2 Hz, 11-1), 7.32 (m, 10H). Preparation of Compound 46b:
(2S)-2-amino-F/Af-dimethyl-2-phenyiacetamide, 



20 To a solution of 46a (80.0 g, 256 mmol) in ethanol (1.2 L) was added a
slurry of Pd/C  (10%, 9.0 g) in ethyl acetate (50 ML). The reaction mixture
was shaken in Parr-apparatus  under hydrogen (40 psi) overnight. The
catalyst was removed by filtration through ceiite.  The filter pad was
washed with ethanol (2x200 mL) and the combined filtrate was
concentrated to give 46b (40.2 g, 88%) as a white solid. 'H NMR (CDCI3)
5: 2.85 (s, 3H),  25 2.99 is, 3H), 4.72 (s, 1H), 7.33 (m, 5H). Preparation of
Compound 46c: N-[(2S)-2-amino-2-phenytethyl]-N,N-dimethyiamine,  A
flask containing dry THE (2300 mL) under a nitrogen atmosphere was
chilled by an ice- water bath. Lithium aluminum hydride pellets (59.0 g,
1555 mmol) were added. To this  LAH suspension, a solution of amide
46b (123.0 g, 691 mmol) in dry THE (800 mL) was 30 slowly added over
approximately 1 hour. The resulting reaction mixture was heated at  reflux
for 5 hours, then cooled to 10 C. The cooled reaction mixture was slowly
quenched  with saturated sodium sulfate solution (380 mL) and stirred
overnight. The precipitated WO 201)7/072153 PCT/1B2006/003646  -95
solids were filtered off and washed with ethyl acetate (4x500 mL). The
filtrate was  concentrated to a residue that was purified on silica gel
column (10% methanol, 5%  triethylamine in chloroform) to afford 46c
(66.7 g, 59%) as a light yellow liquid. 'H NMR  (CDCI3) 6: 2.24 (dd, J =
3.6, 12.1 Hz, 1 H), 2.29 (s, 6H), 2.47 (dd, J = 10.6, 12.1 Hz, 1 H),  5 4.07
(dd, J = 3.6, 10.4 Hz, 1 H), 7.24 (m, 1 H), 7.37 (m, 4H). To a solution of
ethyl 3-(benzoylamino)-5-(chlorocarbonyl)-6,6-dimethyl-5,6-
dihydropynnlo[3,4-c]pyrazole-2(4H)-Carboxylate 1c (120mg, 0.31mmol)
and N-[(2S)-2- amino-2-phenylethyl[-N,N-dimethylamine (76mg, 1.5eq) in
THE (3m1) was added  diisopropylethylamine (54u1, 1.Oeq) at room
temperature. The reaction mixture was stirred 10 at reflux for 2 hours and
then evaporated to dryness. The residue was dissolved in  methanol (1
ml) and triethylamine (1ml), stirred at room temperature for 2 hours, and
again  evaporated to dryness. The crude product was purified by
prep-HPLC and lyophilized to  give the title compound 46 in 20% yield
(27mg) as white foam. 1H NMR (400 MHz, MeOD)  6 ppm: 1.60 (s, 3 H),
1.67 (s, 3 H), 2.42 (s, 6 H), 2.56 - 2:70 (m, 1 H), 2.84 - 3.02 (m, 1 H), 15
4.55 - 4.71 (m, 2 H), 5.01 (dd, J=10.36,4.04 Hz, 1 H), 7.16 (t, J=7.20 Hz, 1
H), 7.21 - 7.34  (m, 4 H), 7.37 - 7.54 (m, 3 H), 7.82 - 7.92 (m, 2 H). Anal.
(C25H30N602,1.OHOAc.0.6H20)  C. H, N. HPLC: >95% purity. Structure
and Exampio # Chemical name, Analytical data and comments H3C CH3
N-[(1S)-2-(dimethylamino)-1-phenylethyq-3-[(4-fluorobenzoyl)  H O / \
amino)-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c)pyrdzole-5(19)- N N4
carboxamide. HN FIN N CH3 'H NMR (400 MHz, CDCI3) 8 ppm: 1.63 (a,
3 H), 1.71 is, 3 H), 2.36 (a,  O \ 6 H), 2.42 - 2.50 (m, I H), 2.79 - 2.94 (m, I
H), 4.57 - 4.70 (m, 2 H),  CH3 4.81 - 4.96 (m, I H), 5.85 - 5.95 (m, 1 H),
6.99 - 7.30 (m, 7 H), 7.86  7.95 (m, 2 H), 10.27 (s, 1 H). Anal.
(CzHnFNeoy0.81HOAc) C, H. N.  LCMS (APCI, M+H'): 466.1. 



F Method of Example 46: Made in 45% yield from intermediate 2c using
47 amine 46c. H3C
N-[(1S)-2-(dimethytamino).1-phenyiethyi3-3-[(2-Nuorobenzoyi)  CH3
aminoj-6,6-dlmethyi-4,6.dlhydropymolo[3,4.cjpyrazole.5(1H)- -y/,C _
carboxamide. N \ ( N CH 'H NMR (400 MHz, McOD) 5 HNC 3 ppm: 1.68
(s, 3 H), 1.75 is, 3 H), 2.45 (s,  HN C N 6 H), 2.62 (dd, J-12,72,4.41 Hz, I
H), 2.91 - 3.03 (m, 1 H), 4.67 - 4.82  F \ (m, 2 H), 5.07 (dd, J=10.70,4.41
Hz, I H), 7.21 - 7.43 (m, 7 H), 7.52 - CH3 7.66 (m, 1 H), 7.78 - 7.89 (m, 1
H). Anal.  \ (C2HnNOOZF.0.2HOAc.0.4H2o) C, H, N. HPLC: >95% purity.
48 Method of Example 46: Made in 37% yield from intermediate 3c using
amine 46c. WO 2007/072153 PCT/IB2006/003646  -96 S cture and
Example # Chemical name, Analytical data and comments HsC CHs
3{(2,4-difluorobenzoyB)amBno}-N{(1S)-2-(dImethyIarmno)-1- H N O / \
phenylethyll.6,6-dtmethyl-4,6-dfhydropyrmlo[3,4-c[pyrazole-$(1  N \ I N-~ -
carboxamide, HN / Hs 'H NMR (400 MHz, MBOD) 6 ppm: 1.68 (s, 3 H),
1.75 (a, 3 H), 2.44 Is,  HN 0 \ 6 H), 2.61 (dd, J=12.84, 4.28 Hz, I H), 2.93.
3.01 (m, 1 H),4.74 (m, 2  F CH3 H), 5.07 (dd, J=10.58, 4.53 Hz, I H), 7.10
- 7.43 (m; 7 H), 7.85 - 7.93 In 1 H). Anal.
(C2aH2eF2N6O2.0.2H20.0.2HOAc) C, H, N. LCMS  (APCI, M+H'):483.3.
F Method of Example 46: Made in 35% yield from Intermediate 4c using
49 amino 46c, HsC CHs
N-[(15}-2-{dimethylamino}-1-pfienyiety0).6,6-tlimethy{3-{[4- N O H
(trifluoromethYI)benzoYI}amino)-4,6-dlhYdropymolo[3,4-ejpymzole- N~ N
--~ - 5(1!1-carboxamide. HN tJ Hs s 'H NMR (400 MHz, MeOD) S ppm:
1.72 (s, 3 H), 1.79 Is, 3 H), 2.61 (s,  HN 0 6 H), 2.86 (dd, J=12.81, 4.33
Hz, 1 H), 3.16 (dd, J=12.81, 11.11 Hz, I  CH3 H), 4,68 - 4.81 (m, 2 H),
5.17 (dd, J=10.83, 4.24 Hz, 1 H), 7.26 - 7.48 (m, 5 H), 7.86 (d, J--8.10 Hz,
2 H), 8.15 (d, J=8.10 Hz, 2 H). Anal.  (CWH2sNeO2F3.0.7HOAc.0.3H2O)
C, H, N. HPLC: >95% purity, F3C Method of Example 46: The title
compound was made in 24% yield,  50 N-[(15)-2{dimehybu l
lno)iphenylethylj-6,6-dimetffyf-3-[(pyridin- 



H3C CH 2-yicarbonyt)amino)-4,6-dihydmpyrrofo 3,4-c s / \ [
jpyraaole-5(1yy)- ~N O carboxamide, N N CHs 'H NMR (400 MHz, MeOD)
S ppm: 1,69 (a, 3 H), 1.76 Is, 3 H), 2.52 Is,  6 H), 2.72 (dd, J=12.97, 4.15
Hz, 1 H), 3.06 It, J=11.83 Hz, I H), 4.72 - HN 0 4.85 (m, 2 H), 5.11 (dd,
J=10.83,4.28 Hz, I H), 7.23 - 7.30 (m, J=7.18,  CH3 7.18 Hz, I H), 7.31 -
7.44 (m, 4 H), 7.62 (dd, J=6.67, 5.67 Hz, 1 H),  1 8.03 It. J=7.68 Hz, 1 H),
8.20 (d, J=7,81 Hz, 1 H), 8.71 (d, J=4,53 Hz, I H). Anal.
(C24H2sN702.03HOAC,0.3H20) C, H, N. HPLC: >95% purity.  51 Method
of Example 48: Made in 54% yield from intermediate ec using  amine 46c.
H,C 3-(acetylamino).N-[(1S).2-(dimethyiamino)-i-phenytethylj-6,  H CH 30
FN21 dim ethyl-4,6-dihydropyrrolo[3,4.cjpyrazole.5(1H)-carboxamWa.'H I
NMR (DMSO-de) b .1.52 (s, 3H), 1.59 (s, 3H), 1.98 (s, 3H), 2.20 (s, 8H),
II Hs 2.37-2.45 (m, IH), 2.62-2.69 (m, 1H), 4.43 (a, 2H), 4.85 (a, 1H), 6.17
(a,  HN 1 H), 7.18 (t, J = 8.0 Hz, 1 H), 7.28 (t, J = 8.0 Hz, 2H), 7.34 (d, J =
4.0 Hz, 2H), 10.37 Is, 1 H), 12.24 (s, 1 H); Anal. (C,H2sN$02.0.75 H2O .
0.2  CH3 H3C EtOAc) C, H, N. HRMS [M+Hjtcalcd, 385.2347; found
385,2345. 52 Method of Example 46: Made In 67% yield from
Intermediate 7c using  amine 46a. WO 2007/072153 PCT/!B20061003646
- 97 Structure and Example # Chemical name, Analytical data and
comments H3C CHs 3-[(cyclobutyicarbonyi)amino]-N{(1
S)-2-(dimethyiamino)4 H / \
phenylethyl]6,6-dimethyl-4,6.dlhydropyrroio[3,4-c]pyrazole-S(I M.  N N- j
CH carboxamide.'H NMR (dmso-de) S 1.52 is, 3H), 1.60 (a, 3H), 1.76- HN
1 3 1.81 (m, 1H), 1.88-1.97 (m, 1H), 2.03-2.07 (m, 2H), 2.14-2.23 (m, 4H),
HN N 2.26-2.45 (m, 4H), 3.19-3.27 (m, 2H), 4.48-4.55 (m, 2H), 4.98 Is,
IH),  0 CH3 6.38 (s, 1 H), 7.21 It, J = 8.0 Hz, 1 H), 7.31 It, J = 8.0 Hz, 2H),
7.38 (d, J  = 8.0 Hz, 2H), 10.23 (s, 1H), 12.25 (s, 1H); Anal.
(C23H32Ne02.1.5  H20.0.1 EtOAc) C, H, N. HRMS [M+H] calcd.
425.2660; found 53 425.2668.Method of Example 46: Made in 84% yield
from  intermediate 11c using amine 46a. H3C CH
N{(1S)-2-(dimethylamino)-1-phenyiethyl]-3{[(4-fluorophenyl)  H 30 /
acetyl]amino}-6,6-dimethyi-0,6-dlhydropynolo[3,4-c]pyrazole-
5(1H)-carboxamide. N N HN CHs 'H NMR (dmso-de) 6: 1.50 (s, 3H), 1.58
(s, 3H), 2.15 Is, 6H), 2.34 (dd, J  HN N\ = 6.3, 12.6 Hz, 1H), 2.61 (dd, J =
9.1, 11.9 Hz, 1H), 3.61 Is, 2H), 4.42  CHs (m, 2H), 4.82 (q, J = 8.3 Hz, 1
H), 6.18 (br d, J = 8.8 Hz, 1 H), 7.15 (q, J 



= 9.1 Hz, 311), 7.28 (q, J = 7.6 Hz, 2H), 7.32 (m, 4H), 10.67 (or s, 1 H),
12.29 (br s, 1 H). Anal. (CzeH3,FN6O,-0.6H2O) C, H, N. HRMS: [M+H]'
caic. 479.2566; found 479.2550; error -3.29 ppm. F Method of Example
46: Made in 45% yield from Intermediate 18c  54 using amine 46a. N4(1
S)-2-(dimethylamino)1-phenylethyl]-3{[(4-methoxyphenyl)  HsC CFI3
acetyuaminop6,6-dimethyl4,6-dihydropynolo[3,4-c]pyrazoie- \ 5(1
H)-carboxamide. N  N N _ 'H NMR (dmso-de) 5: 1.50 (a, 3H), 1.58 Is, 3H),
2.15 (a, 6H), 2.34 (dd, J  J HN CH3  8.1, 12.1 Hz, IH), 2.60 (dd, J = 9.4,
12.1 Hz, 1H), 3.52 (a, 2H), 3.72  HN O N\ Is, 31-1), 4.41 (m, 2H), 4.82 (d
of t, Jd = 8.3 Hz, J, = 7.1 Hz, 1 H), 6.18 (hr  CH3 d, J = 7.6 Hz, 1H), 6.87
(d, J = 8.6 Hz, 2H), 7.16 It, J = 7.2 Hz, 1H), 7.21 (d, J = 8,6 Hz, 2H), 7.26
It, J = 7.6 Hz, 2H), 7.34 (d, J = 7.1 Hz,  2H), 10.60 (hr s, 1H), 12.27 (or s,
1H). Anal. (C22H3rNsO3.0.7H2O) C,  ,CH3 H. N. HRMS: [M+H]' caic.
491.2765; found 491.2758; error -1.42  PPm. 55 Method of Example 46:
Made in 60% yield from intermediate 19c  using amine 46a. HsC CH
N-[(1S)-2-(dlmethylamino)-1-phenylethyi]-6,6-dimethyi4-({[trans-2- s phen
Ic clo ro i rbon N ~O y y p py ]ca yl}amino)-4,8dihydrdpyrrofo[3,4- N'\ I N -
c]pyrazole-5(11f)-carboxamide. HN CHs H NMR (dmso-de) b: 1.34 (br s, 1
H), 1.44 (br s, 1 H), 1.52 (s, 3H), 1.59  HN 0 N Is, 3H), 2.15 (m, 1H), 2.18
(a, 6H), 2.34 (m, 2H), 2.65 (or t, J = 10.0 Hz,  V/~f CH3 1H), 4.47 (br s,
2H), 4.85 (q, J = 7.3 Hz, 1H), 6.21 (6r s, 1H), 7.18 (m, 4H), 7.28 It. J = 6.6
Hz, 4H), 7.36 (d, J = 7.6 Hz, 21-1), 10.72 (br a, 1 H),  12.27 (or s, 1 H).
Anal. (C2sH3eNe02.0.51-120) C, H, N. HRMS: [M+Hf  caic. 487.2816;
found 487.2813; error -0.62 ppm. Method of Example 46: Made in 46%
yield from intermediate 20c  56 using amine 46a, WO 2007/072153
PCT/IB2006/003646  -98 Example 57:
N-[(1S)-2-(dimethyiamino)-1-phenylethyl]-6,6-dimethyl-3-[(2.
thienylcarbonyl)amino]-4,6-dihydropyrrolo[3,4-c]pyrazole-5(7H)-carboxami
de.  H3C CH3 0 N` 0 H3 H H30 CH3  



.(/ N 0  Et ~-N N Ci H2N N~CH3 N _ HN 45c Et3N \ HN CH3  0 HN N
DIPEA, THE MeOH 0 57a CH3  S C!--Z 57 Preparation of Compound 57a:
ethyl 5-(chlorocarbonyl)-3-(thlophene-2- 5
carboxamido)-6,6-dimethyi-5,6-dihydropyrrolo[3,4-c]pyrazole-2(4d
-carboxylate.  The title compound was made in 71% overall yield from
intermediate 1(g) using thiophene- 2-carbonyl chloride by the method of
example 1c. 'H NMR (400 MHz, CHLOROFORM-d)  S ppm: 1.51 (t,
J=7.07 Hz, 3 H), 1.56 (s, 6 H), 4.60 (q, J=7.24 Hz, 2 H), 5.03 is, 2 H), 7.17
(dd, J--4.93, 3.92 Hz, I H), 7.65 (dd, J=4.93, 1.14 Hz, I H), 7.69 (dd,
J=3.79, 1.26 Hz, 1  10 H), 10.98 (br. s., 1 H). The title compound was
made in 53% yield from 57a by the procedure similar to example  46: 'H
NMR (400 MHz, MeOD) S ppm: 1.70 (s, 3 H), 1.77 (s, 3 H), 2.89 is, 6 H),
3.27 (dd,  J=13.01, 4.17 Hz, 1 H), 3.44 - 3.53 (m, i H), 4.67 (d, J= 12 Hz, 1
H), 4.76 (d, J= 12 Hz, 1  H), 5.33 (dd, J=11.62, 4.04 Hz, 1 H), 7.17 - 7.22
(m, 1 H), 7.28 - 7.47 (m, 5 H), 7,73 - 7.78 15 (m, I H), 7.87 - 7.93 (m, I H).
Anal. (C23H25NeO2S^IHCI=1.25HOAc) C, H, N. LCMS  (APCI,
M+H`):453.3. Example 58:
3-(benzoylamino)-6,6-dimethyi-N-[trans-2-phenyicyclopropyl]-4,6- d
ihydropyrrolo [3,4-c]pyrazoie-5(1M-ca rboxam ide. H3C CH3 H3C CH3  O
;N: 0  ~--NNH N \ O  H3C HN Et3N HN~~.  6 tb TEA, CH2CI2 MeOH _--
58  20 To a solution of ethyl
3-(benzoylamino)-6,6-dimethyi-5,6-dihydropyrrolo[3,4-c]pyrazole-
2(4H)-carboxylate 1b (85mg, 026mmol) and triethylamine (109u1, 3eq.) in
dichloromethane (3m!) was added trans-2-phenyicyclopropyl isocyanate
(54ul, 1.4eq).  The resulting mixture was stirred at room temperature for 2
hours and then evaporated to 25 dryness. The residue was dissolved in
methanol (1 ml) and triethylamine (I ml), stirred at  room temperature for
19 hours, and again evaporated to dryness. The crude product was WO
2007/072153 PCT/1S2006/003646  -99 purified by prep-HPLC and
lyophilized to give the title compound 58 in 58% yield (63mg)  as white
foam. 1H NMR (400 MHz, MeOD) 5 ppm: 1.01 - 1.16 (m, 2 H), 1.66 (d,
J=3.54  



Hz, 6 H), 1.92 - 2.02 (m, I H), 2.64 - 2.75 (m, 1 H), 4.45 Is, 2 H), 6.99 -
7.09 (m, 3 H), 7.09  - 7.19 (m, 2 H), 7.37 - 7.55 (m, 3 H), 7.80 - 7.89 (m, 2
H). Anal.  5 (C24H25N502.0.1HOAc.0.6H20) C, H, N, S. HPLC: >95%
purity. Example 59:
3-(benzoylamino)-N-(1-benzylpyrrolidin-3-yl)-6,6-dimethyi-4,6-
dihydropyrrolo[3,4-c]pyrazofe-5(1 H)-carboxamide. H3C CH H3C CH3 30
H  H2N I N EN N--~i N I McOH N N--~ /~~ i  HN- IN \ I  HN O DIPEA, THE
TEA HN O  \ + 1c \ \ 59 10 Examples 59 - 63 were generated in a library
format using a general procedure: To a 10x95 mm test tube were added
one 3x6 mm stir bar, the appropriate carbamyl  chloride solution Ic (0.1 M
in THF, 80 pmol, 1.0 eq.) the appropriate amine solution, (0.1  M in THF,
80 pmol, 1.0 eq) and DIPEA solution (1 M in THF, 80 pmol, 1.0 equiv).
The  reaction was stirred at 80 C for 16h. MeOH (500 L) and TEA (500 L)
were added, and 15 the reaction mixture was allowed to stir at RT
overnight. The solvents were evaporated,  and the residue containing
product and DIPEA-HCI was reconstituted in DMSO.  Purification using
super critical fluid chromatography (SFC) gave the desired product. 59 in
30% yield. 'H NMR (500 MHz, DMSO) S ppm 1.59 is, 11 H) 1.92 (s, I H)
2.48 (d,  J=2.47 Hz, 1 H) 2.50 (a, 1 H) 4.34 (s, 3 H) 4.45 (s, 4 H) 7.43 is, 6
H) 7.96 (s, 3 H) 10.84 (s,  20 1 H) 12.41 (s, 1 H). LCMS (APCI, M+H`);
459. Structure and Example # Chemical name, Analytical data and
comments  3-(benzoylamino)-6,6-dimethyi-N41 -phenyl-2-pyrrol idIn-l H
1-13C CH30 yiethyl)-4,6.dihydropyrrolo[3,4-c)pyrazole.5(1
K)-carboxamide.  .l( 1 H NMR (500 MHz, DMSO-d6) d ppm 1.55 (s, 3 H)
1.64 is, 3 H) 1.87  N~ N HN is, 2 H) 1.98 is, 2 H) 3.44-3.53 (m, 2 H) 3.55-
3.65 (m, 2 H) 4.53 (d,  HN 0 N9 J=12.09 Hz, I H) 4.74 (d, J=12.91 Hz, 1 H)
5.24 - 5.28 (m, 1 H) 6.72 - 6.74 (m, 1 H) 7.19 - 7.27 (m, I H) 7.30 - 7.36
(m, 2 H) 7.39 in,  J=8.24 Hz, 2 H) 7.46 it, J=7.83 Hz, 2 H) 7.53 (d, J=7.14
Hz, 1 H)  / 7.98 (d, J=7.42 Hz, 2 H) 10.86 (a, 1 H) 12.42 (s, 1 H). LCMS
(APCI,  60 M+H'); 473. Method of Example 59: Made In 12% yield starting
from 1 c, WO 2007/072153 PCT/1B2006/003646  -100 Structure and
Example # Chemical name, Analytical data and comments H3C
3(benzoylamino)N-(1-benzylpiperidin3yl)6,6dlmet yyl4,6  CH3
dihydropyrrolo 3407 N 0 [ IPVrazole5(1H)carboxamide. 



N` I N J 1H NMR (500 MHz, DMSO-d6) d ppm 1.20 - 1.36 (m, 1 H) 1.36 -
HN~ ~) 1.48Cm,1H)1.57(s,3H) 1.58 (s, 3 H) 1.88-2.02(m,2H)2.27-
HN```~~~0 ~N _ 2.42 (m, 1 H) 2.58 - 2.68 in, 1 H) 3.45 (c, 1 H) 3.56 - 3.67
(m, 1 H) ( 4.33 - 4.47 (m, 3 H) 5.60 - 5.68 (m, 2 H) 7.14-7.21 (m, I H) 7.27
(d,  J=3.02 Hz, 3 H) 7.45 It, J=7.55 Hz, 2 H) 7.53 (t, J=7.42, 6.32 Hz, 1  6
H) 7.97 (d, J=7.42 Hz, I H) 10.80 (s, i H) 11.95 (a, 1 H) 12.35 is, 1  61 H).
LCMS (APCI, M+H'); 473. Method of Example 59: Made in 27% yield
starting from 1 c.  31benzoyiam.., ),,,.,,,,mthyl-N(1phenyipropyi)-416.  H3C
CH30 \N dihydropyrroW3,4-cjpyramle-5(1H)-carboxamide. N \ I N-~ 1H
NMR (500 MHz, DMSO-d6) d ppm 0.81 It. J=7.42 Hz, 3 H) 1.48 - HN 1,56
(m, 3 H) 1.60 is, 3 H)1.62-1.67 (m, J=7.14,7.14,7.14 Hz, 1 H)  HN O CH3
1.71 -1.79 (m, i H) 4.52 Is, 2 H) 4.57 (dd, J=8.24, 7.69 Hz, 1 H) 6,28 (d,
J=8.52 Hz, 1 H) 7.13 (t, J=8.87 Hz, 1 H) 7.24 it, J=7.55 Hz, 2 H)  f / 7.31
(d, J=7,69 Hz, 2 H) 7.45 (t, J=7.55 Hz, 2 H) 7.53 (t, J=7.14 Hz, 1  H) 7.98
(d, J=7.42 Hz, 2 H) 10.79 (a, I H) 12.35 (a, I H). LCMS  62 (APCI, M+H');
418. Method of Example 59: Made in 34% yield starting from 1 c.  H3C
CH3 3(benzoylamino -6,6-dYmeth 1-N 9R 1 fien i ro 1 -4,6- N O ~~ ) Y "((
) -P Y P Pv j dlhydropyrroio[3,4-o]pyrazole-5(1 Hj-carboxamide. N\ I N HN
1H NMR (500 MHz, DMSOd6) d ppm 0.81 It, J=7.42 Hz, 3 H) 1.52  HN
Cti3 (a, 3 H) 1.60 (a, 3 H) 1.65 (do, J=14.01, 6.59 Hz, 1 H) 1.70 - 1.80 (m,
O 1 H) 4.52 (s, 2 H) 4.57 (q, J=7.14 Hz, 1 H) 6.28 (d, J=7.97 Hz, I H) 7.13
(t, J=7.14 Hz, 1 H) 7.24 (t, J=7.55 Hz, 2 H) 7.31 (d, J=7.69 Hz, 2  C5 H)
7.45 (t, J=7.55 Hz, 2 H) 7.53 It, J=6.73 Hz, 1 H) 7.98 (d, J=7.42  Hz, 2 H)
10.79 (a, I H) 12.35 is, 1 H). LCMS (APCI, M+H`); 418, 63 Method of
Example 59: Made in 25% yield starling from 1c.  Example 64:
N-[(1S)-2-amino-l-phsnyfethylj-3-(benzoyiamino)-6,6.dimethyl-4,6(r)
dihydropyrrolo[3,4-c]pyrazoie-5(1H)-carboxam[de. 1) SOCl2 McOH
Ph3C-CI H2N OH 2) NHyOH, H2N NH2 Et3N, 0H2012 Tri.N NH2  0
toluene O H  L-2-phenylglycinc 64a 64b WO 2007/072153
PCT/1B2006/003646  -101  1) LAH,ether HCI/CH3OH H NHCbz H2N
NHCbz  2) CbzCl, Et3N, OCM Trt. 64c 840  



F13C CH H3C CH3 / 0 H2N 16% Pd/C N p / ~.  HCbz H2 4 \ N---~  N 6F.
HN 1.OIPEA, THE McOH HN NH2  0 2. M(r)OH1Et3N 0 `\ 1 1c \ / 64
Preparation of compound 64d: (S)-benzyl
2-amino-2-phenyiethyicarbamate SOCI2 (785 g, 6.6 mot) was added
dropwise to CH3OH (1.5 L) at 0C, then the reaction  5 mixture was
warmed to room temperature and stirred for 2 h. After addition of L-amino-
phenyl-acetic acid (250 g, 1.66 mol) portionwise, the mixture was stirred at
room  temperature overnight The mixture was evaporated to dryness to
give compound a white  powder. This white solid was then disolvoed in
1.5 liter of toluene. NH3H20 (875 mL,  28%) was then added dropwise.
The resulting mixture was stirred at room temperature for 10 30 h. The
mixture was evaporated to a small volume, and the precipitate was filtered
and  washed with anhydrous ether to provide compound 64a (120 g, 46%)
as a white solid.  Compound 64a (120g, 0.81mol) and trimethyl amine (78
g, 0.77 mot) in anhydrous CH2CI2  (1.5 L) was added dropwise a solution
of triphenylmethyl chloride (214 g, 0.77 mot) in  anhydrous CH2CI2 (200
mL). The mixture was stirred at room temperature overnight, and 15 TLC
(CH2CI2/MeOH 10:1) indicated that the reaction was complete. The
mixture was  quenched with water and extracted with CH2CI2 (500 mLx3).
The combined organic layers  were washed with brine, dried over Na2504
and evaporated to give a pale yellow solid  which was washed with ether
to afford compound 64b as a white solid (300 g, 95%).  Compound 64b
(300 g, 0.76 mot) in anhydrous ethyl ether (1.5 L) was added LiAIH4 (300
20 g, 7.89 mot) at 0C in portions, then the reaction mixture was warmed to
room temperature  and stirred for 60 h. TLC (pentane/ethyl acetate 1:1)
showed the reaction was complete.  To the reaction mixture was added
H2O slowly (100 mL) at -10C, and the resulting  mixture was then filtered
and evaporated to give a pale yellow oil. This yellow pale oil and
triethylamine (63.32 g, 0.58 mot) in CH2CI2 (1.5 L) was added dropwise
CbzCI (98 g, 0.58 25 mot) at DC. The reaction mixture was stirred at room
temperature overnight. The mixture  was washed with water and brine.
The organic layer was evaporated to dryness and the WO 2007/072153
PCT/IB2006/003646  -102 residue was purified by column
chromatography to give compound 64c (150 g, 56%).  Compound 64c
(150 g, 0.29 mol) in CH3OH (200 L) was added dropwise HCVCH3OH
(200  mL, 7 mol/L) at 0C, and the mixture was stirred overnight. TLC
(CH2CI2/CH3OH 20:1)  showed the reaction was complete. The reaction
mixture was evaporated until solid 5 precipitated. The solid was filtered
and washed with ethyl ether to afford compound 64d  (58.6 g, 74%) as a
HCI salt. H' NMR in dmso-d6 b ppm: 8.8-8.6 (m, 3H, b), 7.55-7.15 (m,
1OH), 4.97 (s, 2H), 4.45-4.25 (m, 1 H), 3.60-3.40 (m, 2H). 



The title compound 64 was prepared in 19% yield by the procedure similar
to example 46  except the last step using 10% Pd-C in MeOH to cleave
Cbz group. 'H NMR (400 MHz,  10 MeOD) S ppm: 1.70 (s, 3 H), 1.77 (s, 3
H), 1.91 (s, 2 H), 3.21 - 3.27 (m, 2 H), 4.68 - 4.81 (m, 2 H), 5.10 (dd,
J=9.35, 5.31 Hz, 1 H), 7.28 - 7.64 (m, 8 H) 7.93 - 7.99 (m, 2 H). Anal.
(C23H26N6O2.1.5H2O.1.OHOAc) C, H, N. LCMS (M+H*): 419.2.
Example 65:
N-[(3R)-1-benzylpyrrolidin-3-yl]-3-[(cyclobutylcarbonyl)amino]-6,6-
dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxamide. N H3C
cHa H3C H3C CH3  , , N O H2No,f N ' O  N /~N  H3C HN CI 1. O /
DIPEA, THE \ a-( / 2. ET3N, MaOH  lie 15 6s  The title compound 65 was
prepared in 98% yield by the procedure similar to example 46  using
(R)-1-benzylpyrrolidin-3-amine.'H NMR (dmso-d6) b: 1.52 (s, 3H), 1.60 (s,
3H),  1.76-1.81 (m, 1H), 1.88-1.97 (m, 1H), 2.03-2.07 (m, 2H), 2.14-2.23
(m, 4H), 2.26-2.45 (m,  4H), 3.19-3.27 (m, 2H), 4.48-4.55 (m, 2H), 4.98 is,
111), 6.38 (s, 1H), 7.21 (t, J = 8.0 Hz, 20 IH), 7.31 (t, J = 8.0 Hz, 2H), 7.38
(d, J = 8.0 Hz, 2H), 10.23 is, 1H), 12.25 (s, 1 H); Anal.  (C23H32N602 .
1.5 H20.0.1 EtOAc) C, H, N. HRMS [M+H* calcd. 425.2660; found
425.2668. Example 66: N-{5-[4-(dlmethylamino) -3-phenylbutanoyl]
-6,6-dimethyl -1,4,5,6- tetrahydropyrrolo 3,4-c [
]pyrazol-3-yl]-4-tluorobenzamide.  o H3C HO H3C CH  O>-N' NHH NCH3
H 30 /-\  EP3N/MOON N N Elb CH3 3  3 HN /CH HN O HATU, E[N, THE
O N CH3  2b 66  25 F F WO 2007/072153 PCT/IB2006/003646  



-103 To the mixture of 4-(dimethylamino)-3-phenylbutanoic acid (257.1
mg, 1.24 mmol)  (prepared according to lwao, Junichi, Jpn. Tokkyo Koho
(1969), JP44027218) and HATU  (542.2 mg, 1.43 mmol) in THE (4 mL),
was added the solution of 2b (373.7 mg, 1.08  mmol) and Et3N (0.53 mL,
3.8 mmol) in THE (4 mL). The resulting mixture was stirred for 5 6 hours
at room temperature. Then, the solvents were removed under the reduced
pressure. The resulting residue was dissolved in MeOH (5 ml-) and Et3N
(5 mL), and  stirred for 4 hours at room temperature. After removing the
solvents, the residue was  subjected to prep HPLC to give 66 (100 mg,
20%). 1H NMR (400 MHz, MeOD) 3 ppm: 1.59 (s, 3 H), 1.75 (s, 3 H), 2.50
(m, 6 H), 2.68 - 2.85  10 (m, 2 H), 2.93 - 3.06 (m, 2 H), 3.49 - 3.59 (m, I
H), 4.57 (d, J = 12 Hz, 1 H), 4.75 (d, J= 12  Hz, 1 H), 7.21 - 7.39 (m, 7 H),
7.98 - 8.04 (m, 2 H). Anal. (C26H3OFN5O2.0.8H20.0.8HOAc)  C, H, N.
LCMS (M+H'): 464.2. Example 67:
N-(5-[3-(4-chlorophenyl)-4-(dimethylamino)butanoyl]-6,6-dimethyl-
1,4,5,6-tetrahydropyrroto [3,4-c]pyrazol-3-yl]benzamide. ci  H3C CH3 p I
N/ N N N  N H3C' \CH3  C 15 The title compound 67 was prepared in 21%
yield according to the same procedure as  example 66. The
4-(dimethylamino)-3-(4-chlorophenyl) butanoic acid is prepared  according
to lwao, Junichi, Jpn. Tokkyo Koho (1969), JP44027218). 67; 'H NMR
(400  MHz, MeOD) 6 ppm: 1.51 (s, 3 H), 1.66 (s, 3 H), 2.41 is, 6 H), 2.58 -
2.65 (m, 1 H), 2.69  20 2.77 (m, 1 H), 2.81 - 2.94 (m, 2 H), 3.41 - 3.49 (m,
1 H), 4.54 (d, j=12.38 Hz, 1 H), 4.68 (d,  J=12.38 Hz, I H), 7.22 - 7.28 (m,
4 H), 7.40 - 7.54 (m, 3 H), 7.82 - 7.87 (m, 2 H). Anal.
(C26H30ClN502.0.95H20.0.7HOAc) C, H, N. LCMS (M+H*); 482.2.
Example 68: (1S)-2-(dimethylamino)-1-phenylethyl
6,6-dlmethyl-3-[(1,3-thiazol-4- ylcarbonyl)
amino]-4,6-dihydropyrrolo[3,4-c]pyrazole-5(I M-carboxylate. WO
2007/072153 PCT/1B2006/003646  -104- H3C N` CH3 4M HO N H3C
CH3  Et0 C-N in dioxane , z i N-Bce EtO2C-N NH  H2N / 2HCI  1(0) H2N
111(A) O- I - 



0 C H3 CIO O'N 0 9'-' CH  III (A HO N, CH3 Et3N, DCE O O N I e- 9d CH3
DIPEA,DCE  O H3C CH3 "30 cH3 r v D  Et0 C-N 2 i N--0 N=c/ EtN O CH3
0 CH N  H2N N/ 3 HN TEA, CH2CI2 McOH O  66a CH3 N 68 CH3  S  5
Preparation of Compound I(1): ethyl
3-amino-6,6-dlmethyl-5,6-dihydropyrroio[3,4 ciPYrazole-2(4H)-carboxyiate
dihydrochioride. To a stirred slurry of 1(g) (40.00 g, 123.3mmo1) in
ethanol (270 mL) was added 4 M HCI  solution in dioxane (155 mL)
dropwise. The resulting clear solution was stirred at room  temperature
overnight. The reaction mixture was concentrated under vacuum and the
10 residue was slimed with hexanes (300 ml-) for 30 min. The solid
product was collected by  filtration, washed with hexanes (2 x 100 ml-)
and dried under vacuum at 40 C to afford  dihydrochioride salt 1(L) (35.80
g, 98%) as white solid. 'H NMR (300MHz, dmso-de) o': 1.31  (t, J=7.2Hz,
3H), 1.59 (s, 6H), 4.09 (t, J=4.7Hz, 2H), 4.36 (q, J=7.1 Hz, 2H), 10.14 is,
2H).  Preparation of Compound 68a:
5-[(lS)-2-(dimethylamino)-1-phenyiethyi) 2-ethyl 3 15
amino-6,6-dimethyipyrroto[3,4-c]pyrazoie-2,5(4H,6H)-dicarboxylate.To a
stirred  solution of (S)-2-dimethylamino-l-phenyl-ethanol (1d, 21.50 g,
130.0 mmol) in 1,2- dichloroethane (500 mL) was added triethylamine
(26.30 g, 260.0 mmol) and 4-nitrophenyl  chioroformate (27.00 g, 130.0
mmol) at room temperature under nitrogen. The solution  was stirred at 50
C overnight. A total of 16.8 g (130.0 mmol) of diisopropylethylamine 20
was then added, followed by I(L) (17.90 g, 60.25 mmol). Stirring was
continued at 50 C  for another 12 h. After cooling to room temperature, the
solution was diluted with  dichloromethane (1.5 L), washed with water (2 x
1.0 L), then brine (1.0 L), then dried over  sodium sulfate. Another batch
with the exact scale was also carried out. These two  batches were
combined during workup. Filtration and evaporation followed by flash WO
2007/072153 PCf/182006/003646  -105 chromatography (4.75%
MeOH/0.25% NEt3/95% DCM) afforded 68a (5.00 g, 10%) as a  light
yellow gummy oil. 'H NMR (CDCI3, a mixture of rotamers, only the
chemical shifts of  the major form is reported) 6:1.45 (t, J=7.1Hz, 3H), 1.63
(s, 3H), 1.72 (s, 3H), 2.29 (s, 3H),  2.36 (s, 3H), 2.55-2.63 (m, 1H), 2.88
(dd, J=13, 8.3Hz, 1H), 4.29 (q, J=131-1z, 1H), 4.51 (q, 



5 J=7.1Hz, 2H0, 5.44 (d, J=10.7Hz, 1H), 5.8-5.95 (m, 11-1), 7.25-7.42 (m,
5H). LCMS (APCI,  M+H`) 416. To a solution of
(S)-5-(2-(dimethylamino)-1-phenylethyl) 2-ethyl 3-amino-6,6-
dimethylpyrrolo[3,4-c]pyrazole-2,5(4H,6H)-dicarboxyiate 68a (150mg,
0.36mmol) and  triethylamine (100ul, 2eq) in dichloromethane (2m1) was
added thiazole-4-carbonyl 10 chloride (1.5eq) at room temperature. The
reaction mixture was stirred at room  temperature for 2 hours and then
evaporated to dryness. The residue was dissolved in  methanol (1ml) and
triethylamine (lml), stirred at room temperature for 19 hours, and  again
evaporated to dryness. The crude product was purified by prep-HPLC and
lyophilized to give the title compound 68 in 12% yield (20mg) as white
foam. 1H NMR (400 15 MHz, MeOD) 6 ppm: 1.61 (s, 3 H), 1.72 (s, 3 H),
2.43 (s, 6 H), 2.62 (dd, J=13.72, 3.15 Hz,  1 H), 3.03 (dd, J=13.60, 9.82
Hz, 1 H), 4.77 - 4.84 (m, 1 H), 4.87 - 4.94 (m, I H), 5.92 (dd,  J=9.57, 3.02
Hz, I H), 7.27 - 7.34 (m, 1 H), 7.35 - 7.48 (m, 4 H), 8.43 (d, J=1.26 Fiz, 1
H),  9.08 (d, J=2.01 Hz, 1 H). Anal. (C22H26NBO3S.O.IHOAc.0.5H20) C,
H, N, S. HPLC: >95%  purity. 20 Example 69:
(1S)-2-(dimethylamino)-l-phenylethyi 6,6-dimethyl-3-{[(1-methyl_IH-
imidazol-4-yl)carbonyl]aminof-4,6-dlhydropyrrolo[3,4-c]pyrazole-5(1 H
-carboxylate.  0O HO \ N.-CH3 oxalyl chloride ,CH3  N= I DMF CI" N N=f
69a 1-13C H3C CH3 N /,- CH3 N CH30  O CI J N N  \_ EtO2C-N i N-~ P
76a N \ O /CH3  HZN 0 N CH3 1. DIPEA, CH2Ci2 HN O \ 68a CH3 2.
MaCu rEA CH3  88  N  CH3  Preparation of compound 69a: 25 At 0C, a
suspension of 1-methyl-IH-imidazole-4-carboxylic acid (100.9mg,
0.8mmol) in  CH2CI2 (8mL) was added oxalylchloride (305mg, 0.21 mL,
2.4mmol) followed by addition of  1 drop of DMF. The mixture was stirred
for 2 days at 25C. All solvent was removed in  vacuo to give a crude 69a.
WO 2007/072153 PCT/IB2006/003646  -106 A CH2CI2 solution of
(S)-5-(2-(dimethylamino)-1-phenylethyl) 2-ethyl 3-amino-6,6-
dimethylpyrrolo[3,4-c]pyrazole-2,5(4H,6H)-dicarboxylate 68a (100mg,
0.24mmol) and  



diisoproplyethylamine (0.42mL) was added to the crude 69a. The mixture
was stirred at  25C for 18h. All solvent was removed in vacuo. The residue
was re-dissolved in MeOH 5 triethylamine co-solvent (2mL, 1:1 v/v). The
solution was stirred at 25C for 16h. All  solvent was evaporated. The
residue was purified by Prep HPLC to afford the title  compound 69 as a
white solid (40mg, 37% overall'yield). 'H NMR (dmso-de) 5: 1.44 (s,  3H),
1.57 (s, 3H), 2.83-2.86 (m, 6H), 3.03 (m, 2H), 3.68 (s, 3H), 4.60 (d,
J=13.3Hz, 1H),  4.84 (d, J=13.4Hz, 1H), 6.08 (d, J=7.3Hz, 1N), 7.3-7.4 (m,
5H), 7.75 (s, IH), 7.78 (s, IH).  10 LCMS [M+H]': 452. Anal.
(C23H2DN703.1.75H20.1.7TFA) C, H, N. Example 70:
3-{[(4-fluorophenyl)acetyl]amino)-6,6-dimethyl-N-[trans-2-
phenylcyclopropyl]-4,6-dlhydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxamide.
C, 0 yy H3C CH3  H3C CH3 N 0  H3C CH IQ HCI N 0 t. / F N~ N~ in dbm
`tO,C-N N j HNi,~  Et0 C-N HN, ? HN z NBOC --y CiP~' C p  2 H, 2. EyN
Hzy >C, .MeOH IiGt N / 709 f / \  DIPEA, CHZCi3 70  / F Preparation of
Compound 70a: ethyl 3-amino-6,6-dimethyl-5-({[trans-2-phenyl.  15
cyclopropyl]amino)carbonyl)-5,6-dihydropyrrolo[3,4-c]pyrazole-2(4/x-carbo
xyiats.  Compound I(g) (5.30 g, 16.3 mmol) was dissolved in 20.4 mL of
4.0 M HCI/dioxane  solution (81.7 mmol) and stirred at room temperature
for 2.5 hours. The solution was then  evaporated to dryness, and the
crude amine hydrochloride 0(I) residue suspended in 50  mL
dichloromethane. The suspension was cooled in an ice/salt bath (-13 C
bath 20 temperature). Diisopropylethylamine (9.95 mL, 57.1 mmol) was
added, followed by  dropwise addition of trans-2-phenylcyclopropyl
isocyanate (2.60 g, 16.3 mmol). The  resulting mixture was stirred at -10 C
for 1 hour. After evaporation of dichloromethane,  the residue was
partitioned between ethyl acetate (50 mL) and a mixture of saturated
aqueous sodium bicarbonate (30 mL) and deionized water (20 mL). The
aqueous layer 25 was back-extracted with ethyl acetate (20 mL), and the
combined organic extracts dried  over magnesium sulfate, filtered, and
concentrated to give 6.67g of crude product as an  off-white foam.
Trituration from acetonitriie afforded pure 70a (5.82 g, 86%) as a white
powder. 'H NMR (dmso-de) 6: 1.03 (m, 1H), 1.19 (m, IH), 1.31 (t, J= 7.2
Hz, 3H), 1.55  (d, J = 2.8 Hz, 6H), 1.91 (m, 1 H), 2.74 (m, I H), 4.09 (d, J =
11.6 Hz, 1H), 4.13 (d, J = 11.9 30 Hz, 1 H), 4.34 (q, J = 7.1 Hz, 2H), 6.32
(d, J = 2.8 Hz, 1 H), 6.52 (s, 2H), 7.10 (d, J = 7.1 Hz, WO 2007/072153
PCT/152006/003646  -107 21-1), 7.14 (d, J = 7.3 Hz, 1 H), 7.24 (t, J = 7.4
Hz, 2H). Anal. (C20H25N503.0.6 CH3CN-0.3  



H20) C, H, N. LCMS (APCI, M+H`): 384.2. Diisopropylethylamine (98.2 L,
0.56 mmol) was added to a room temperature solution of  70a (108.1 mg,
0.282 mmol) in dichloromethane (0.9 mL), followed by (4-Fluorophenyl)- 5
acetyl chloride (54.5 mg, 0.310 mmol). The mixture was stirred at room
temperature for 23 hours. Trlethylamine (2.5 ml-) and methanol (2.5 ml-)
were added, and stirring  continued for 3 days. After evaporation to
dryness, the crude product was purified by  silica gel chromatography
(eluting with 70% ethyl acetate in hexanes) to give 70 (38.9 mg,  30%) as
a white solid. 1H NMR (dmso-d5) b: 0.99 (q, J = 7.3 Hz, 1 H), 1.21 (quint,
J = 4.7 10 Hz, 1H), 1.58 (s, 6H), 1.90 (m, 1H), 2.72 (m, 1H), 3.59 (s, 2H),
4.32 (a, 2H), 6.38 (d, J =  3.0 Hz, 1H), 7.11 (m, 5H), 7.23 (t, J = 7.5 Hz,
2H), 7.31 (dd, J = 5.7, 8.3 Hz, 2H), 10.65 is,  1H), 12.29 (s, 1H). Anal.
(C25H25FN5020.55 H2O) C, H, N, F. HRMS: [M+H]' calc.  448.2143;
found 448.2138; error 1.12 ppm. Example 71:
N-[(18)-2-(dimethylamino),1-phenyiethyl]-6,6-dimethyl-3-[(1,3-thiazol-2- 15
ylcarbonyi)amino]-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H-carboxamide.
H3C CH  EtO2C-N NH  Triphosgene, <2HCI CH3 DIPEA / H2N III(A)
CH2CI2 O"C`\ N, DIPEA, CH2CI2  CH3 H2N CH3 N CH3  4ec 71a  H3C
CH3 O H3C CH3 s N,'  EtO2C-NN--~ NJ Et3N HN CH3  HZN i HN N CHs
HN TEA, CHIC12 McOH rO NCH3 71b \CH3 NX' 71  S 1 Preparation of
Compound 71a: (2-isocyanato-2-phenyl-ethyl)-dimethyl-amine. To a
cooled (0 C) and stirred solution of triphosgene (27.1 g, 91.32 mmol) in
dichioromethane (250 ml-) was added a solution of diisopropylethyl amine
(23.6 g, 182.26  20 mmol) in dichloromethane (50 ml-) dropwise over a
period of 20 min. A solution of amine 46c (15.0 g, 91.32 mmol) in
dichloromethane (100 ml-) was then added dropwise to the  brown
reaction mixture while maintaining the temperature below 10 C. The
resulting  mixture was removed from cooling and stirred for 2 h at room
temperature. The reaction  solution was concentrated under vacuum to a
residue, stirred with 10% DCM in hexane 25 (50 mL), then the solid
precipitate 71a was separated by filtration and used for the next  reaction
without further purification. (Note: The obtained solid product was stored
under WO 2007/072153 PCT/1B2006/003646  -108 



nitrogen). IH NMR (300MHz, dmso-d6): 8 3.29 (s, 3H), 3.38 is, 3H), 3.68
(t, J=10.lHz,  1K), 4.42 (dd, J=11.5, 6.51-1z, 1H), 5.35 (dd, J=9.6, 6.2Hz,
1H), 7.4-7.6 (m, 5H).  Preparation of Compound 71b: ethyl
3-amino-5-({[(1S)-2-(dimethylamino)-1-
phenylethyl-]amino}carbonyl)-6,6-dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazo
le-2(46 - 5 carboxylate. To a cooled (0 C) and stirred slurry of I(L) (25.0 g,
84.12 mmol) were sequentially added  diisopropylethylamine (74 mL,
420.1 mmol) and 71a (17.1 g, 75.71 mmol). After stirring at  room
temperature for 10 In under nitrogen, the mixture was diluted with
dichloromethane  (100 mL) and washed with water (2X 100 mL). The
organic solution was dried (Na2SO4), 10 filtered, and concentrated under
vacuum. The obtained crude product was purified on  silica gel column
(10% MeOH/DCM) to give 71b (23.0 g, 73.7 %) as light yellow solid. M.p:
96-97 C. 'H NMR (300MHz, dmso-de): 5 1.32 (t, J=7.1 Hz, 3H), 1.51 (s,
3H), 1.57 (s, 3H),  2.19 (s, 6H), 2.40 (m, 1H), 2.60 (m, iH), 4.23 (m,
2H),4.35 (q, J=6.7Hz, 2H), 4.78 (m, 1H),  6.00 (d, J=6 Hz, 1 H), 6.55 (s,
2H), 7.18-7.40 (m, 5H). LCMS (APCI, M+H`): 415. 15 To a solution of
ethyl 3-amino-5-({[(1S)-2-(dimethylamino}i-phenylethyl-]amino)carbonyl)-
6,6-dimethyl-5,6-dihydropyrroio[3,4-c]pyrazole-2(4H)-carboxylate 71b
(150mg, 0.36mmol)  and triethylamine (100ul, 2eq) in dichioromethane
(2ml) was added thiazole-2-carbonyl  chloride (1.5eq) at room
temperature. The reaction mixture was stirred at room  temperature for 2
hours and then evaporated to dryness. The residue was dissolved in 20
methanol (iml) and triethylamine (1ml), stirred at room temperature for 19
hours, and  again evaporated to dryness. The crude product was purified
by prep-HPLC and  lyophilized to give the title compound 71 in 43% yield
(70mg) as white foam. iH NMR (400  MHz, MeOD) S ppm: 1:68 (s, 3 H),
1.75 (a, 3 H), 2.41 (s, 6 H),2.55 (do, J=12.84, 4.28 Hz,  I H), 2.94 (dd,
J=12.59,10.83 Hz, 1 H), 4.69 - 4.82 (m, 2 H), 5.05 (dd, J=10.70,4.41 Hz, 1
25 H), 7.20 -7.28 (m, 1 H), 7.30 - 7.42 (m, 4 H), 7.94 (d, J=3.02 Hz, 1 H),
8.04 (d, J=3.02 Hz,  1 H). Anal. (C22H27N702S.0.2HOAc.1.2H2O) C, H,
N, S. HPLC: >95% purity. Example 72:
N-[(1S)-2{dimethylamino)-i-phenylethyl]-6,6-dimethyl-3-[(1,3-thiazol-4-
ylcarbonyl) amino] -4,6-dlhydropyrrolo[3,4c]pyrazoie-5(1 M-carboxamide.
H3C CH3  H 3 ~  3 No  N Et3N HN CH3 Eto2C-N -6C HN  H N HN H3
TEA. CH2c2 MeOH 0 NCH  2 716 CH3 72 a 30 To a solution of ethyl
3-amino-5-({[(i S)-2-(dimethylamino)-1-phenylethyl-]amino}carbonyl}
6,6-dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazole-2(4H)-carboxylate 71b
(150mg, 0.36mmol)  and triethylamine (100ul, 2eq) in dichloromethane
(2m1) was added thiazole-4-carbonyi WO 2007/072153
PCT/TB2006/063646  



-109 chloride (1.5eq) at room temperature. The reaction mixture was
stirred at room  temperature for 2 hours and then evaporated to dryness.
The residue was dissolved in  methanol (1mi) and triethylamine (1ml),
stirred at room temperature for 19 hours, and  again evaporated to
dryness. The crude product was purified by prep-HPLC and 5 lyophilized
to give the title compound 72 in 34% yield (55mg) as white foam. 'H NMR
(400  MHz, MeOD) 5 ppm: 1.68 is, 3 H), 1.75 is, 3 H), 2.49 is, 6 H), 2.68
(dd, J--12.97,4.66 Hz,  1 H), 3.01 (dd, J=12.59, 10.83 Hz, 1 H), 4.69 - 4.81
(m, 2 H), 5.09 (dd, J=10.70, 4.41 Hz, 1  H), 7.25 (t, J=7.05 Hz, 1 H), 7.30 -
7.44 (m, 4 H), 8.41 (d, J=1.51 Hz, 1 H), 9.08 (d, J=2.01  Hz, 1 H). Anal.
(C22H27N702S.0.5HOAc.0.5H20) C, H, N, S. HPLC: >95% purity. 10 The
following Examples 73-95 were made using similar methods. Structure
and Example If Chemical name, Analytical data and comments H H3c
CH3 (1S)-2-(dimethytamino).1-methylethy 33-(benzoylami oo)-6,6.  N 0
dimethyF4,6-dihydmpyrroio[3,4-c]pyrazola-5(1 H}carboxylate.  N--~ H3 'H
NMR (400 MHz, MOOD) 6 ppm: 1.24 - 1.38 (m, 3 H), 1.66 - 1.80 HN (m, 6
H), 2.44 (a, 1.5 H), 2.53 is, 4.5), 2.57 - 2.75 (m, I H), 2.79 - 2.98  0
H3C-Pd (m, I H), 4,57 - 4.76 (m,2 H), 5.03 - 5.20 (m, 1 H), 7.47 - 7.63 (m,
3 H),  ` CH 7.90 - 7.99 (m, 2 H). Anal. (C2oF6,N30s'0.5H2O.0.5HOAc) C,
Fl, N.  3 LCMS (APCI, M+H'): 386.2. Method of Example 1 using
(S)-(+}1-Dimethylamino-2-propanol In  73 place of td. H H3C CH3 (1
S)-1{(dimet yiamino)methyl]-2-methyipropyi 3-(benzoylamino)- 0 H3C
6,6-dtmethy44,6.dihydropyrrolo[3,4-c]pyrazoie-5(1 H)-carboxyiate.  N \
N--~ CH3 'H NMR (400 MHz, McOD) 6 ppm: 0.95 - 1.06 (m, 6 H) 1.73 (d,
J=6.29 -J\/`) Fiz, 6 H) 1.89- 1.98 (m, 3 H)2.41-2.65 (m, 6H) 2.71-3.09 (m,
2 H)  HN O H3C-N 4.60 - 4,80 (m, 2 H) 4.93 - 5.05 (m, I H) 7.52 (t, J=7.43
Hz, 2 H) 7.56 - tptptp  \CH3 7.64 (m, 1 H) 7.89 - 7.99 (m, 2 H). Anal.
(C32H3,NsO3.0.2HOAc.  / 0.3H,O) C, H, N, HPLC: >95% purity, 6 Method
of Example 30.  74 H CH3 (1S)-1-cyciohexyl-2-(dimethylamino)ethyl 3-[(4.
0 fluorobenzoyl)aminoj-6,6-dimethy44,6-dihydropynolo[3,4- N N-/
cjpyrazole-5(1 M-carboxyiate HN 0 'H NMR (400 MHz, MOOD) 6 ppm:
1.08 - 1.39 (m, 5 H) 1.63 - 1.88 (m,  0 H3C-N 12 H) 2.89 - 3.00 (m, 8 H)
3.37 (dd, J--13.72,1.89 Hz, 1 H) 3.45 - 3.56  CH3 (m, I H) 4.62 - 4.82 (m, 2
H) 4.96 - 5.11 (m, I H) 7.26 It, J=8.81 Hz, 2 H) 7.92 - 8.08 (m, 2 H). Anal.
(C,,H3uN5O3F.0.7HOAc.2.5H20) C, H, N.  HPLC: >95% purity F Method
of Example 30.  



75 WO 2001/072153 PCT/IB2006/003646  -110 Structure and Example #
Chemlpl name, Analytical data and comments H H3C CHa
(1S)-1-benzyi-2-(dimethyiamino)ethyt 3-[(4-fluombenzoyi)amino]- N -V/'O -
6,6-dimethyi-4,8-dihydropyrroio[3,4mipymzoie-5(IM carboxylate \ I N \ 'H
NMR (400 MHz, McOD) S ppm: 1.48 - 1.58 (m, 3 H) 1.61 - 1.71 (m,  0 3
H) 2.27 - 2.39 (m, 6 H) 2.57 (dd, J=13.22, 3.15 Hz, I H) 2.64 - 2.79  HN O
HaC-N (m, 1 H) 2.81 - 3.05 (m, 2 H) 4.48 - 4.72 (m, 2 H) 5,18 - 5.29 (m, 1
H)  CH3 7.15 - 7.22 (m, I H) 7.22 - 7.32 (m, 6 H) 7.93 - 8.07 (m, 2 H).
Anal.  (CwHwNsOaF.0.3H0Ac.0.2H20) C. H, N. HPLC: >95% purity
Method of Example 30.  F 76  7HH3C 3 D
(1R)-2-(dimethylamino)-1-(methoxymetttyijetfiyi 3-[(4-
fluorobenzoyl)aminoi-6,6-dimethyl-4,6-dihydmpyrrolo[3,4 ~0
c]pyrazoie-5(1h)-carboxylate O OH3 'H NMR (400 MHz, McOD) S ppm:
1.68 - 1.76 (m, 6 H) 2.42 - 2.56 (m,  6H)2.77-3.00(m,2H)3.37. 3.41 (m, 3
H) 3.50-3.61(m.2H)4.59- -N CH3 4.75 (m, 2 H) 5.09 - 5.24 (m, 1 H) 7.25
(t, J=8.44 Hz, 2 H) 7.93 - 8.07  (m, 2 H), Anal.
(C21H,,NSO4F.0.5HOAc.0.4H20) C, H, N. HPLC: >95%  purity F Method
of Example 30 using (R)-1-(dlmethylaminor3-methoxypropan- 77 2-ol in
place of 30b and using 2c In place of 1 c. H H3C (1S)1-[(dimIt 1; 1
inomethyl]-3methylbufyl 3.[(2- N I CH3
fluorobenzoyi)aminoi-6,6-dimethyl-4,6-dihydropyrroio[3,4 N \ N!
c]pyrazole.5(1H)-carboxylate 0 CH3 'H NMR (400 MHz, MOOD) 6 ppm
0.91 - 1.05 (m, 6 H) 1.33 - 1.48 (m, 1  C H H) 1.53. 1.63 (m, I H) 1.65-1.80
m 7 Hp 3C N\ ( ) 2.34 - 2.50 (m, 6 H) 2.57 - ~- CH3
2.89(m,2H)4.54-4.80(m,2H)5.07-5.27(m, I H)7.15-7.38(M.2  \ / H) 7.52 -
7.65 (m, i H) 7.75 - 7.89 (m, i H), Anal. (C23H32N303F.0.2H0Ac.0.1 H2O)
C, H. N. HPLC: >95% pudty  78 Method of Example 35. H (1
S)-1-[(dimethylammo)methyl)-3-methyibutyy 6,6-dimethy{.3-{[4- CH3
(tdfluoromethyl)benzoyl)amino)-4,6-dihydropyrrolo[3,4-c)pyrazoie- 5(1
M-carboxylate <O H3 H NMR (40Q MHz, McOD) S ppm 0.97 (d, J=6.55
Hz, 6 H) 9.38 - 9.49  N (m, 1 H) 1.53 - 1.63 (m , 1 H) 1.88 - 1.77 (m, 7 H)
2.29 - 2.39 (m, 6 H)  



CH3 2.40-2.52 (m, I H) 2.57-2.73 (m, I H) 4.55-4.75 (m, 2 H) 5.05-5.23 (m,
I H) 7.64 (d, J=8.31 Hz, 2 H) 8.12 (d, J=8.06 Hz, 2 H). Anal.
(CUH32NsO3F3.0.1 HOAc.0.2H2O) C, H, N. HPLC: >95% purity F3C
Method of Example 35.  79 WO 2007/072153 PCT/IB2006/003646  -111
Structure and Example # Chemical name, Analytical data and comments
H H3C CH (IS)-1-[(dimethylamino)methyl]-3-methylhutyd 3- N 3 O CHs
[(cyclobutYIcarbonyt)amino].6,6-dlmethyl-4,6-tllhydropyrtolo[3,4- N \ I N-<
c]PYrazole-5(IH}-carboxylate O CHa 'H NMR (400 MHz, McOD) 5 ppm
1.36 - 1.49 (m, I H) 1.51 - 1.61 (m, 1  HN O H) 1.64 - 1.74 (m, 7 H) 1.86 -
1.95 (m, 1 H) 1.98-2.10(m,1H)2.12- H3C-NCH 2.25 (m, 2 H) 2.26 - 2.36
(m, 8 H) 2.36 - 2.46 (m, 1 H) 2.52 - 2.67 (m, 1 3 H) an - 3.28 (m, 1 H) 4.58
(or. s., 2 H) 5.04 - 5.21 (m, I H). Anal.  (C2iH3aNs03.0.2HOAc.0.1 H2O)
C, H, N. HPLC: >95% purity 80 Method of Example 35. H3C
(iSj-2-(dimethylamino)-1-phenylethyf 3-[(2,3-dihydro-i- N`N CH30 / "
benzofuran-7-ylcarbonyi)amino]-6,6-dimethyl-4,6 \ I N~
dihydropyrrolo[3,4-c]pyrazolc5(1 H}-carboxyiate HN 0 N CH3 'H NMR (400
MHz, MOOD) 6 ppm 1.58 - 1.84 (m, 6 H) 2.35 - 2.52 (m, 6  0 CH3
H)2.64-Z73(m,1H)3.03- 3.18 (m, I H) 3.32-3.39(m,2H)4.80- C 4.86 (m, 3
H) 4.90-4.97 (m, I H) 5.90 - 6.01 (m, 1 H) 6.96-7.08 (m,1 H) 7.32 (%
J=6.80 Hz, 1 H) 7.36 - 7.51 (m, 5 H) 7.75 - 7.87 (m, 1. H).  Anal.
(C27H31N8Oq.0.2HOAc.0.4H30) C, H, N. HPLC: >95% purity 81 Method
of Example 1. H3C (tS}-2-tbenzyi(methY()amind 1 hen letF I H CH3 ]- -P
Y y 3-[(4- N 11 N~0 _
fluorobenzoyi)amino]-6,6.dimethyl-4,6-dihydropyrroio[3,4- N\
c}pyrazoie-5(14-carboxylate  O HN 0 'H NMR (400 MHz, McOD) 6 ppm:
1.61 - 1.72 (m, 3 H) 1.72 - 1.84 (m,  H3C-N\ 3 H) 2.25 - 2.41 (m, 3 H) 2.55
- 2.71 (m, 1 H) 2.91 - 3.10 (m, I H) 3.49 - 3.60 (m, I H) 3.62 - 3.75 (m, 1 H)
4.61 - 4.85 (m, 2 H) 5.89 - 6.03 (m, 1 r o/ H) 7.14 - 7.21 (m, 1 H) 7,21 -
7.31 (m, 7 H) 7.31-7.35(m,3H)7.35- 7.41 (m, 1 H) 7.96 - 8.07 (m, 2 H).
Anal. (C31H32N5O3F.0.4H2O) C, H, N.  F HPLC: >95% purity 82 Method
of Example 40. 274dimethytaminoj-1-(3-(r)uorophenyi)ethyi
6,6-dimethyl.3-((R)-
totrahydrofuran-2-carboxamido)pymoto[3,4.cjpyrazole- 



F 5(2H,4H,6H)-carboxytats H3C CH3 O III Diastemomer A: white solid;
retention time: 2.530min LCMS: M+H:  460; 'H NMR (300 MHz,
DMSO-da) d ppm 1.50-1.67 (m, 6H), 1.83- N~ I f 1.94 (m, 3H), 2.20-2.32
(m, 7H), 2.49.2.61 (m, 1H), 2.72-2.85 (m, 1H), HN;N"~0 3.74-3.84 (m, 1
H), 3.89-3.96 (m, 1 H), 4.29-4.40 (m, 2H), 4.57 is, i H),  5.79 (t,1 H, J =
4Hz), 7.09-7.25 (m, 3H), 7.37-7.44 (m, 1-1)10 , .04 is.  1/2H), 10.31
(s,1/2H), 11.92 (s,1/2H), 12.41 is, 1/2H); ); HRMS: HN H3 C'N,CHs
calcd.M+H: 460.23546; observed M+H: 460.23486;  Dla a ter orer B: white
solid; H, N O Di L:(C23m B: white solid; retention time, 2552min LCMS:
M+H:  0 460; 'H NMR (300 MHz, DMSO-de) d p 1.94 (m, 3H), 2.20-2.32
(m, 7H), 2.49-2.61 (m, .1H), 2.72-2.85 (m, 1 H),  3.74-3.84 (m, 1H),
3.89-3.96 (m, IH), 4.29-4.40 (m, 2H), 4.57 is, 1H),  83 5.79 (t,1H, J = 4Hz),
7.09-7.25 (m, 3H), 7.37-7.44 (m, 1H), 10.04 (s, Diastereomer A and
diastereomer S 1/2H), 10.31 (s,1/2H), 11.92 (s,1/2H), 12.41 is, 1/2H); );
HRMS:  calcd.M+H: 460.23546; observed M+H: 460.23547;
Anal.:(C2sH3oNs0.F1.25H20) C, H, N. Method off Exam le 89, WO
2007/072153 PCT/IB20(16/003646  -112 Structure and Example #
Chemical name, Anaiyucal data and comments  2(dimethylammo)-1
(3-fiuorophenyl)ethy16,6.dimethyl34(S}.
tetrahydrofuran-2-carboxamido)pyrrola[3,4-c]pyrazofe- go m / F
5(2H,4H,6H)-carboxylate H C CH Dlastereomer A: white solid; retention
time: 2.518min, LCMS: M+H:  N 333 O 460; H NMR (300 MHz, DMSO-d8)
d ppm 1.50-1.67 (m, 6H), 1.83- HN, N~O 3 1.90 .74 -3.85 (m, 1H),
3.89-396 (m, 21 H), 4.30-4,38 m), 22.62.83 m 1 H,  H)),, 4.57 (s, 1 H))
5.79 (t,1 H, J = 4Hz), 7.09.7.25 (m, 3H), 7.37-7,44 (m, I H), 10.04 (s,
I/2H), 10.32 (s,112H), 11.91 (s,1/2H), 12.41 (s, 1/2H); ); HRMS: HN
N3C~N,CH calcd.M+H: 460.23546; observed M+H: 460.23522;  3
Anal.:(C23H66Ns04F1H20) C, H. N Diastereomer 6: white solid; retention
time: 2.550min, LCMS: M+H:  460; 'H NMR (300 MHz, DMSO-de) d ppm
1.50-1,67 (m, 6H), 1.83- 1.90 (m, 3H), 2.20-2.32 (m, 7H), 2.49-2.60 (m,
1H), 2.66-2.83 (m, 1H),  3,74-3.85 (m, IH), 3.89.3.98 (m, 1H), 4.30-4,38
(m, 2H), 4.57 is, 1H), 84 5.79 (t,I H, J = 4Hz), 7.09.7.25 (m, 3H), 7.37-7,44
(m, 1H), 10.04 (s,  



DiastereomerA and dlastereonn3rs 112H), 10.32 (s,112H), 11.91 (s,1/2H),
12.41 (s, 1/2H); ); HRMS:  calcd.M+H: 460.23546; observed M+H:
460.23427;  AnaI.:(C23Ha6NSO4F1 H2O) C, H, N Method of Exam le 89.
O N-NH Cti3 )2 1
-(dimethylamino}1-phenylethyl3-(isoxazole5-carboxamido}- 'N / CH3
6,6-dimethylpyrroio[3,4-c]pyrazole-S(1H,4H,6H)-carboxylate.  \N_0 H N~O
'H NMR (400 MHz, DMSO) 5 ppm: 1.54(s, 3 H), 1.65 is, 3H), 2.51 is, 6 H),
4.36 (m, 2 H), 5.91 (m, I H), 7.25.7.46 (m, 5 H). 0 Anal.
(C22HsN,O4.1.12HOAc11.52H2O) C, H, N. HPLC: >95% purity.  N.
Method of Example 69. CH3  H3C 85  O N-NH CH3
(S}2-(dimethylamino}4-phenylethyl6,6-dimeth73H2  H3C / N CH3
methyiisoxazole-3-earboxamido )PYn'oto(3,4c1P  o_N H N~C 5(1
H,4H,6H)carboxylate, O 'H NMR (400 MHz, DMSO) 5 ppm: 1.53(s, 3 H),
1.  6 H), 2.50 is, 3 H), 4.63 is, 2 H), 5.81 (m, I H), 6.73  ZW (m, 5 H), H3C
Anal. (C23H2sN,04.0.33H0AC.I,OH20) C, H, N. HPLC: >95% purity.
Method of Example 69. 86  O N--NH CH3 (ino)-1-phenyethyI S
(3-fiuoropicolinamido)-6,6- + / hyipyrrolo[3,4-c]pyrazoie-5(TH,4H,6H) N
CH3 carboxylake.  N H N~ F O . R (400 MHz, DMSO) S ppm: 1.53(s, 3
H), 1.62 (s, 3H ), 2.21 (m,  .75 (m, 2 H), 4.50 (m, 2 H), 5.81 (m, 1 H),
7.25-7.38 (m, 5 H),  m, 1H), 8.25 (m, IH), 8.73 (m, 1H).
C24H27N6O3.0.15HOAC.1.30H20) C, H, N. HPLC: >95% purity.  CH3
Method of Example 69 H3C  87 WO 2007/072153 PCT/1B20116/003646
- 113  Structure and Example # Chemical name, Analytical data and
comments  (lR)-2-(dimethylamino)-l-pyridin-2-yiethyi 3-[[(4me thoxyphe
yyl)- H H3C CH3 acetYljamino}6,6-dimethYi-4,6dih drorrolo 3 4c N 0 ~ ~ Y
PY [ , ]PYrazole- 



N' N-4 -N 5(1H)carboxylate O 'H NMR (dmso-de) 5: [1.51 (a), 1.58 (s),
1,62 (s), 1.67 (s) 6H together],  HN [2.19 (s), 2.20 (s) 6H together], 2.75
(m, 2H), 3.51 (m 2H), [3.70 (s), 0 H3C-N NCH 3,71 (s) 3H together], [4,32
(m), 4.55 (nn) 2H together], 5.79 (dd, J = 3 4.3,7.8Hz,1H),6.88(tJ=7.5Hz,
2H), 7.20 it, J = 8.2 Hz, 2H), 7.29 it  ofd,J,=8.0 Hz,Jd=4.9 Hz, 1H),7.36(m,
IH),7.79(q,J=6.6 Hz, 0 1 H), 8.53 it, J = 5.3 Hz, 1 H), 10.64 (or s, i H),
12.35 (br s, 1 H). Anal.  H3C (C2sH32NeO4.0.3H2O) C, H, N. HRMS:
[M+H]' tale. 493.2558; found  gg 493.2551; error-1.37 ppm. Method of
Example 24.  (s)2{dmethy...mmo)-lphenylethyl 6,6dlmethy"-((R)H H3C
CH30 / tetrahydrofuran2carboxamido)pyfroio[3,4c]pyrazole- & I N--< -
5(1H,4H,6fA)carboxylate HN 0 CH3 'HNMR (300 MHz, dmso-d0) 8: 1.35
(t, J = 7.1 Hz. 3H), [1.42 (s), 1.45  H0 N\CH3 (s), 9H together], 1.57 (dd, J
= 2.8, 6.6 Hz, 6H), 1.86 (m, 2H), 1.96 (m,  0 1H), 2.23 (m, 1H), 3.91 (m,
2H), 4.47 (m, 5H), 10.80 is, 1H). LCMS (APCI, M+H`): 423. Anal.
(CnHwN,05.0.15 EtOAc) C, H, N 89 Method of Example I using 89a in
place of 1a. Preparation of 89a is  shown following this table.
7s)-2-(dlmethylamino)-I-phenyiethyf 3-((S).2-
methoxypropanamido)-6,8-dimethylpymoto[3,4-c] pyrazoie- H3C CH3O
5(1 H,4H,614)-carboxyiate. N N-i 'HNMR (300 MHz, McOD) 5: [1.38 (d, J
= 6.8 Hz), 1.42 (d, J = 6.8 Hz),  CH3 3H together], [1.59 (s), 1,66 (s), 1.70
(s), 1.80 (s), 6H together], [2.32  HN 0 N\ (s), 2.37 (s), ON together], (2.53
(dd, J = 3.0, 13.4 Hz), 2.63 (dd, J= 4.6, CH3 13.4 Hz), I H together), (2.95
(dd, J= 9.6, 13.4 Hz), 3.01 (dd, J = 8.3,  ' CH3 13.4 Hz)], [3.42 (5), 3.45
(s), 3H together], 3.92 (m, 9H), 4.46-4.83 (m,  H3C 2H), [5.89 (dd, J = 3.0,
9.6 Hz), 5.94 (dd, J = 4.6, 8.6 Hz), 1 H together],  90 7.31 (m, 1 H), 7.38
(m, 4H). LCMS (APCI, M+H'): 430. HRMS: M+H'  talc. 430.24488, found
430.24489, error 0.02 ppm. Anal. (C22Hs1N504.0.5H20.0.2 Cyclohexane)
C, H. N.  Method of Example 89. WO 2007/1)72153 PCT/IB2006f003646
-114 Structure and Example # Chemical name, Analytical data and
comments  (S)-2-(dlmethylamino)-1-phenylethyl 6,
6-dlmethyl-3(tetrahydro-2H-
Pyran-4-carboxamido)pyrrolo[3,4-cjpyrazoleS(9 H,4H,6I . H H3C CH3
carboxyiate N N-1( 'HNMR (300 MHz, McOD) 8: [1.59 (a), 1.64 (s), 1.69
(s), 1.79 (s), 6H  0 CH3 together], 1.78-1,90 (m ,4H), [2.38 (s), 2.49 (a),
6H together], 2.68 (m,  HN 



O N 2H), 3.10(dd, J=9.9, 13.6Hz, 1H), 3.49(tof d,J,=11.5 Hz,J9=2.8  CHs
Hz, 2H), 4.00 (m, 2H), [4.46 (d, J= 13.4 Hz), 4.52 (d, J = 13.4 Hz), 4.70
(d, J = 13.4 Hz), 4.78 (d, J = 13.4 Hz), 2H together], 5.94 (dd, J = 3.0, 0
9.6 Hz, 1H), 7.31 (m, 1H), 7.38 (m, 4H).. LCMS (APCI, M+H'): 456.  91
HRMS: M+H' calc. 456.26053, found 456.26051, error-0.05 ppm.  Anal.
(Ca4H3sN504.1.4H20-0.4HOAc) C, H, N. Method of Example 89. )1 tin i
a, i! c 1ph( nylethyl 6,6dimethyl-34(S)
tatrahydrofuran-2-earboxamido)pyrroio[3,4.cipyrazoie- H3C
5(1H,4H,6H}-carboxy)ate. N CHs 0 R.(S~ 'HNM R (300 MHz, MOOD,
some peaks doubled due to tautomeric N \ isomedzat)on) S: [1.59 (s),
1.65 (s), 1,69 (s), 1.79 (a), 6H together], 1.96  H3 (m,2H), 2.07 (m,1 H),
2.31-2.40 (m, 1 H), [2.32 (s), 2,37 (s), 6H HN 0 together], [2.53 (dd, J =
3.0, 13.4 Hz), 2.63 (dd, J=4.6,13.4 Hz), 1H  H  (S CH3 together], [2.94
(dd, J=9.4,13.4 Hz), 3.01 (dd, J=8.3,114 Hz), 1H  0 11 together], 3.92 (m, I
H), 4.07 (m, 1 H), [4.43 (dd, J = 5.8, 8.3 Hz), 4.46 (dd, J = 5.8, 8.3 Hz), 1
H together], 4.50-4,83 (m, 2H), [5.89 (dd, J = 3.3,  9.6 Hz), 5.94 (dd, J =
4.6, 8.3 Hz), 1 H together], 7.31 (m, I H), 7.38 (m,  92 4H).. LCMS (APCI,
M+H'): 442. HRMS: M+H`calc. 442.24488, found  442.24444, error -0.99
ppm. Anal, (CaHs1N,04.0.6H,0-0.4cyclohexane) C, H, N.  Method of
Example 89. H H3CCH3 O S~ 2-(dimethy!amino)-1-(thiazoi-2-y))ethyl
3{4-fluorobenzamado)-6,6- N-N N dtmethylpyreoio[3,4-c)pyrazote-5(1
H,4H,6H)-carboxylate 0 ,CH H NMR (MeOD) b: 1.64 (s, 3H), 1.68 (s, 3H),
2.94 (s, 6H), 3.96-4.10  HN 0 N 3 (in, 2H), 4.60-4.80 (m, 2H), 6.42 (old,
J=3.54, 8.08 Hz, IH), 7.16 (t,  CH3 J=8.84 Hz, 2H), 7.70 (dd, J=3.28,
63.66 Hz, 2H), 7.88-7.97 (m, 2H).  LCMS (APCI, M+H'): 473.2. \ Anal.
(CanH2sFN5O3S1.85TFA0,44water) C. H, N.  F Method of Example 1. 93
WO 2007/072153 PCT/IB2006/003646  - 115  Structure and Example #
Chemical name, Analytical data and comments  H3C CH3
2-(dimethylaminc)-1-(qulnolin-8-yl)ethyl 3.(4-flu H orobenzamfdo)-6,6- /N I
0 dimethylpyrrolo[3,4-c]Pyrazole-5(1H,4H,6H)-carboxylate  N N4 - \ 'H
NMR (MeOD) 6: 1.54 (s, 3H), 1.67 (s, 3H), 2.98 (s, 3H), 3.13 (s, 3H),  0 N-
3.60-3.75 (m, 2H), 4.87-4.98 (m, 2H), 7.14-7.28 (m, 3H), 7.51 (q,  



HN O N J=428 Hz, 1H), 7.59 (t, J=7.58 Hz, 1H), 7.83 (d, J=7.07 Hz, 1H),
7.89  H3C_ CH (d, J=8.34, 1H), 7.95 (old, J=5.31, 8.84 Hz, 2H), 8.29 (dd,
J=1.77, 8.34  3 Hz, 1 H), 8.88-8.94 (m, 1 H). LCMS (APCI, M+H'): 517.2. \
/ Anal. (CmHwFN603-2. 12TFA0.26water) C, H. N.  F Method of Example
1. 94 CN 1-(4-cyanophenyl)-2-(dimethylamino)ethyi
3-(4-fluorobenzamldo)- H H3C CH3
6,6-dimethylpyrrolo[3,4-c]pynazole-6(1H,4H,6H)-eaarboxylate N N N-~0 -
'H NMR (MeOD) 5: 1.5 5 (s, 3H), 1.65 (s, 3H), 2.26 (s, 6H), 2.52 (dd,  O
CH3 J=4.42,13.38 Hz, 1H), 2.88 (dd, J=9.35, 13.39 Hz, 1H), 4.71.4.87 (m,
HN 0 N 2H), 5.87 (dd, J=3.28, 9.09 Hz, 1H), 7.20 (t, J=8.34 Hz, 2H), 7.54
(t, CH3 J=8.34 Hz, 2H), 7.59 It, J=8.34 Hz, 2H), 7.97 (t, J=8.59 Hz, 2H).
LCMS  (APCI, M+H'): 491.2. \ Anal. (CmH6yFN303.0.92water) C, H, N.
Method of Example 1. F  95  Preparation of compound 89a:
(R)-5-tent-butyl 2-ethyl 6,6-dimethyi-3-(tetrahydrofuran-
2-carboxamido)pyrrolo[3,4-c]pyrazole-2, 5(4H,6H)-d icarboxylate. H3C
CH3 ;-tN Et02C-N Bo c N H3C CH3 HO CICOCOCI Et02C-NNBoc  O
DMF H2N I(G) C 0 CH'302hr DIPEA, CHZCI2 HN 0  0 C, 5 hr O R 89a 5
(R)-tetrahydrofuran-2-carboxylic acid (1.39 g, 12,0 mmol) was dissolved in
dichloromethane (24 mL) and cooled to 0 C. Oxalyl chloride (4.57 g, 36.0
mmol) was  added dropwise, followed by DMF (25 uL). After stirring for 3
hours at 0 C, the solution  was concentrated to dryness then rotavop over
DME (2 x 5 rL) to remove residual oxalyl  chloride, then redissolved in
DME (8,0 mL). In another flask, 5-tent--butyl 2-ethyl 3-amino 10
6,6-dimethylpyrrolo[3,4-c)pyrazole-2,5(4H,6H)-dicarboxylate I(G) (1.95 g,
6.0 mmol) and  diisopropyl ethyl amine (2.09 mL, 12.0 mmol) were
dissolved in dichloromethane (8.0 mL)  and cooled to 0 C. The acid
chloride solution was added dropwise, causing fuming and WO
2007/072153 PCTIIE2006/003646  -116  raising the internal temperature
to 15 C. Reaction was at 0 C for 5 hours. Acqueous  workup using
NaHCO3 and DME followed by silica gel column provided 89a (2.2572 g,
86%) as a white foam. 1HNMR (300 MHz, dmso-de) 8: 1.35 it, J = 7.1 Hz,
3H), [1.42 (s),  1.45 (s), 9H together], 1.57 (dd, J = 2.8, 6.6 Hz, 6H), 1.86
(m, 2H), 1.96 (m, 1H), 2.23 (m, 



5 1H), 3.91 (m, 2H), 4.47 (m, 5H), 10.80 (s, 1H). LCMS (APCI, M+H); 423.
Anal.  (C20H3oN4050.15 EtOAc) C, H, N. The following Examples were
also prepared.  7M5.55 hemical name, Aalytical data and comments
-[(1henoxybenzoyl)amino]-4,6dih dro Y pyrrolo[3,4c]pyramte- 1
H)-carbxamlde NMR (400 MHz, CDCI3) 5 ppm: 1.63 (a, 3 H), 1.72 (s, 3
H),  10 - 2.55 (m, 7 H), 2.60 - 2.90 (m, 1 H), 4.50 - 4.97 (m, 3 H),  - 4.90
(m, 1 H), 5.55 - 5.95 (m, I H), 6.92 - 7.67 (m, 14 H), 0 \ 10.17 (bs, 1 H).
Anal, (C31H24NSO3,0.5H2O.0.2 EtOAO) C, H. N.  Ph LCMS (APCI,
M+H'): 539,2. 96 Method of Example 46, N{5[3(4cbrophenyi)
(dimemylamino)butanoyl]-6,6  H3C CH3 Cl
dimethyl-1,4,5,6detrehydropyrroio[3,4c]pyrazol-3 H O / \
yl}thtophene-2-carboxamide N - 'H NMR (400 MHz, MOOD) 5 ppm: 1.58
is, 3 H), 1.73 is, 3 H),  //// CHs 2.61 - 2,72 (m, I H), 2.74 - 2.97 (m, 3 H),
3.46 - 3.58 (m, I H),  HN 0 N\ 4.59 (d, J=12.38 Hz, 1 H), 4.73 (d, J=12.38
Hz, 1 H), 7.12 - 7.22 CH3 (m, 1 H), 7.26 - 7.40 (m, 4 H), 7.70 - 7.79 (m, 1
H), 7.85 - 7.93  S (m, I H). Anal. (C24HSBCINsO2S0.9HOAc) C. H, N.
LCMS  (APCI, M+H-): 487.2. 97 Method of Example 66 using 97b in place
of 2b. 97b was  made following the same method of making compound lb.
6,6dimethyl-N-[trans2phenylcyclopropyl}44(2 H3C H3 O
thionylcarbonyi)amino]4,6-dihydropyrrolo[3,4olpyrazole  N' -u`,
S(IH)-carboxamide N ' I N \ NH 'H NMR (400 MHz, MOOD) 5 ppm 1.01 -
1.15 (m, 2 H) 1.64 (d,  H HN 1=3,28 Hz, 6 H) 1.92 - 2.00 (m, I H) 2.63 -
2.72 (m, 1 H) 4.41 is,  O 2H)8.987.08 (m,3H)7.06- 7.17 (m, 3 H) 7.65 (dd,
J=5.05,  S 1.26 Hz, I H) 7.78 (dd, J=3.79, 1.01 Hz, 1 H). Anal.  \
(C22H2aN5O23.0.8HOAc.0.8H2p) C, H, N, S. M ethod of Example 58
using compound 97b in place of Ib,  98 Compound 97b was made
following the same method of making  compound 1b. WO 2007/072153
PCT/IB2006/003646  - 117  Structure and Example # Chemical name,
Analytical data and comments 



H H2C CH3 34(bbenzothien-2-ylcarbonyl)amino]-N-[(1 S)-2-hydroxy.l-
NO~ phenylethyl]-6,6dimethyi-4,6dihydropyrrolo[3,4-c]pyrezoie- N\ N I 5(1
Hpcarboxamlde HN 0 OH 1H NMR (400 MHz, MOOD) 6 ppm: 1.64 (d,
J=24.76 Hz, 6 H)  3.65 - 3:75 (m, 2 H) 4.84 (d, J=3.03 Hz, 2 H) 4.81 - 4.87
(m, 1 H)  7.10-7.18(m,1H)7.20- 7.33 (m, 4 H) 7.33-7.43 (m, 2 H) 7.78  -
7.90 (m, 2 H) 8.07 (s, I H). Anal.  (C26H2sNSOaS.1.I HOAO.0.1H2O) C,
H, N, S. Method of Example 46 using 99c in place of to. 99c was  99
made using the method of I c. N-[(1
S)-2-hydroxy-l-phenyiethyi]-6,6-dimethyi.34(2 H H3C CH3 O
thienyicarbonyl)amino]-4,6dlhydropyrrolo[3,4-c]pyrazoie- N \ JN _ 5(1
H)-carboxamIda HN 1H NMR (400 MHz, MOOD) S ppm: 1.62 (a, 3 H)
1.68 (s, 3 H)  HN 0 OH 3.65 - 3.76 (m, 2 H) 4.62 (d, J=2.27 Hz, 2 H)
4.82.4.90 (m, I H)  7.08 - 7.19 (m, 2 H) 7.22. 7.36 (m, 4 H) 7.88 (dd,
J=4.93, 0.88 S Hz, 1 H) 7.83 (dd, J=179, 1.01 Hz, 1 H). Anal.
(C2IH23NsO3S.0.5HOAo.0.1H20) C, H, N, S. 100 Method of Example 46
using 97c In place of 1c. 97c was  made using the method of I c. H H3O
CH3 0 34[(4-memoxyphenyi)acetyl]amino).6,6-dimethyl-N-[trans-2- N N
phenylcyclopropyl]-4,6.dlhydropyrrolo[3,4-c]pyrazole-5(1H)- carboxamide
HNi,. HN O 'H NMR (400 MHz, McOD) 6 ppm: 0,99-1.12 (m, 2 H) 1.62 (d,
/ J=3.28 Hz, 6 H) 1.89 - 1.98 (m, J=9.35, 9.35 Hz, 1 H) 2.62 - 2.71  (m, 1
H) 3.52 (s, 2 H) 3.68 Is, 3 H) 4.31 (a, 2 H) 6.79 (d, J=8.59  Hz, 2 H) 6.99 -
7.06 (m, 3 H) 7.10 - 7.19 (m, 4 H). Anal.
(CmH2ONsOa.0.3HOAc.0.2H2O) C, H, N. OMe Method of Example 70.
101 H3C CH3 0
3-[(4-ttuorobenzoyl)amino]-6,6.aimethyl-N-(2-morpholln-4y(-
1-phenylethyl)-0,6-dihydropyn'olo[3,4ro]pyrazoie-5(I H)- 4\N4 O
carboxamitle  NNH HN N 2.3 NMR (400 MHz, 46 MeOD) - 2.S ppm: 1.63
(d, 2 Hz, 6 2.36 - 2.45 (m, , 2 H) 2.46 2.60 (m, 3 H) Z69 .69 9 (dd, J=
12.88, 10.11 11  Hz, 1 H) 3.55 - 3.88 (m, 4 H) 4.83 (s, 2 H) 4.89 (dd,
J=9.85, 4.80  



Hz, 1. H) 7.10 - 7.20 (m, 3 H) 7.23 (t, J=7.58 Hz, 2 H) 7.26 - 7.31  (m, 2 H)
7.90 - 7.98 (m, 2 H). Anal. (CDHaIN.OSF.0.5HOAc) C,  F H, N. 102
Method of Example 59 using 2c in place of 1c. WO 2007/072153
PCT/IB2006/003646  -118 Stmcture and Example # Chemical name,
Analytical data and comments H H3C CH3
3{benzoylamino)N{(gS}-2-(dimethy7amfno)q-phenylethylj- 0 -- carbo
carbotdmothyl.4,6-dihydropyrolo[3,4-c]pyrazole-6(1f~ N N-- xamide 'H
NMR (400 MHz, McOD) 6 ppm: 1.76 (d, J=9.32 Hz, 6 H) 2.45  HN 0 H3C
(s, 6 H) 2.66 (s, 3 H) 3.08 (d, J-6.04 Hz, 2 H) 4.73 (br. a., 2 H)  H3C-N,
5.13 (t, J=7.30 Hz, 1 H) 7.29 (t, J=7.30 Hz, I H) 7.38 (t, J=7.55 CH3 Hz, 2
H) 7.41 - 7,46 (m, 2 H) 7.51 (t, J=7.55 Hz, 2 H) 7.59 (t,  / J=7.18 Hz, I H)
7.92 (d, J=7.81 Hz, 2 H). Anal.  103 (C23H32Ne02F.0.3HOAc. 0.2H20) C,
H, N. Method of Example 59.  (S)-N{5-((2{dlmethYlamino)1- N NH H3C
CHs phonyiethYl)carbamoyl)-8,6-dimethyF1,4,5,6 0 \ N~0 / ,
tetrahydropyrroio[3,4-c]pYrazol3-YI)benzo[d]thiazole- NH 2-carboxamide
N- NH`' 'H NMR (400 MHz, DMSO) 6 ppm: 1.59 (s, 3 H), 1.67(s, 3  ~6 H),
2.85 (d, J=3 Hz, I H), 2.89 (d, 3 H, J=3Hz), 4.67(dd,  H3C CH J=9, 6 Hz, 2
H), 5.35 (m, 1 H), 6.78 (m, I H), 7.30- 7.46 a (m, 5 H), 7.60- 8.40 On, 5 H).
Anal.  104 (CzHaN>02S,2.1TFA.1 H20) C, H, N.  Method of Example 72.
(S)-PJ.(2{dimathylamino)-9 -phenylethyl)3{5 NH H3C
ethYIlsoxazole-3-carboxamido)-8,8 0 N\ I CH p
dlmethylpyrrolo[3,4.c]pyrazoie-5(1H,4H,6H).  N NH t carboxamide. H3C
el\N NH '' 'H NMR (400 MHz, DMSO) S ppm; 1.25 J=6 Hz, 3 H),  1.55(s, 3
H), 1.62 (s, 3H), 2.22 (s, 6H), 2.67-2.87 (m,4  H3C-N H), 4.52 (a, 2 H),
4.87 (d, J=6 Hz, 1H), 6.26 (d, J=6 Hz,  CH3 1H), 6.73(5, 1H), 7.30- 7.46
(m, 5 H), Anal. 105 (C24H31N)03.0.60HOAc.1.6H20) C, H, N.  Method of
Example 72. (S)-3 (2,4-dlmethoxypyrimidln-"-carboxamido)-N{2.  NH H3C
(dimethylamino)-1-phenylethyl)-6,6 



0 N N /0 dlmethYiPYfrolo[3,4-c]PYraZOie-5(1 H,4H,6H).  NH ^~
carboxamide. N_ NH 'H NMR (400 MHz, DMSO) b ppm: 1.59 (3,3 H),
1.67(s, 3  0-<\ H), 2.85 (d, J=3 Hz, 1 H), 2.89 (d, 3 H, J=3Hz), 3.33 - 3,59
H3C N H3C-N (m. 2 H), 3.97 (s, 3 H), 4.06 (s, 3 H), 4.79 (m, I H), 5.36
Q-CH3 CHa (m, I H), 6.82 (d, J=6 Hz, 1H), 7.04 (s, 1H), 7,30. 7,46 (m,
106 5 H). Anal. (C2sH32N804.1.3TFA.2.28H20) C, H, N.  Method of
Example 72. WO2007/0721 53 PCT/IB2006/003646  -119 Structure and
Example If Chemical name, Analytical data and comments
6,6-dlmethyl-3-[(2-phenylbutan yyi)amino]-N-[trans-2 H H3C CH3
Phenyicyclopropyl]-4,6-dihydropyrrolo[3,4-c]pytazole-5(1H)- O . 1H
carboxamide N\ N-~ 'H NMR(dmso-de) 6: 0.83 (t, J = 7.2 Hz, 3H), 1.01 (m,
1H),  HNI  1.24 (m, 1H), 1.55 (s, 3H), 1.59 (a, 3H), 1.66 (m, 1H), 1.93 (m,
HN O / \ IH), 2.02 (m, 1H), 2.74 (m, 1 H), 3.62 (dd, J = 7.0, 8.1 Hz, 1H),
4.35 (dd, J = 5.3, 12.1 Hz, 1H), 4.40 (dd, J = 6.1, 12.1 Hz, 1H),  H3C 6.43
(d, J = 2.5 Hz, 1 H), 7.09 (d, J= 8.1 Hz, 2H), 7.13 (d, J= 6.8  Hz, 1H), 7.24
(m, 3H), 7.35 (m, 4H), 10.61 (s, 1H), 12.27 (a, 1H).  Anal. (C27H31N502)
C, H, N. HRMS: [M+H' calc, 458.2251;  107 found 458.2540 Method of
Example 70. H H3C CH3
6,6-dimethyl-N-[trans-2-phenylcyciopropyl]-34{[trans-2- N N N4
phenyleyclopmpyl]-carbonyl)amino).4,6-dihydmpyrmlo[3,4- c)pyrazole-5(l
FI)carboxamide HN  HN 'H NMR (dmso-ds) b: 1.03 (m, 1H), 1.24 (m, 1H),
1.33 (m, 1H),  HO 1.42 (m, 1H), 1.59 (a, 6H), 1.94 (m, 1H), 2.13 (m, 1H),
2.31 (m, 1H), 2.75 (m, 1H), 4.37 (a, 2H), &.41 (s, 1H), 7.20 (m, 10 H),
10.71 (s, 1H), 12.25 (s, 1H). Anal. (C27H2oN6O2.O,6H,O) C, H, N.
HRMS: [M+H]* talc. 456.2394; found 456.2390 Method of Example 70.
108 Ij H3C CH3 3-[(3,4-dimethoxybenzoyl)amino]-6,6-dimethyl-N4trans2-
N ~f0 Phenyl-cyciopropyl)-4,6-dlhydropyrrolo[3,4-c]py2azoie- N\ ( N \
5(1H)-carboxamide HN HNC, 'H NMR (dmso-d3) 5: 0.98 - 1.07 (m, I H)
1.21 - 1.29 (m, I H)  O 1.63 (s, 6 H) 1.91 - 2.00
(m,1H)2,71-2.81(m,1H)3.82(a,6  _ H)4.45(s,2H)6,45(d,J= 2.8 Hz, I H)
7.04(d,J=8.3 Hz, I H) 



7.07-7,16(m,3H)7.24 (t, J = 7.5 Hz, 2 H) 7.63 (s, 1 H) 7.67 (d,  'O-CH, J =
8.6 Hz, I H) 10.76 (s, 1 H) 12.39 (s, 1 H). Anal,  O\
(C25H3oNs0a-0.8H2O.3cyclohexane) C, H, N. HRMS: [M+H'  CH3 calc.
476.2292; found 476.2300 109 Method of Example 70. Example 110:
(S)-3-(6-chloro-2-ffuoro-3-methy[benzamldo)-N-(2-(d[methylamino)-1-
pheny)ethyl)-6,6-dlmethy[pyrro[o[3,4-c]pyrazo[e-5(1
H,4H,6H)-carboxam[de Cl 0 CI H, r- H3C CH3 H3C CH3 F O\~ NH  N,`1~'
O \ H3C N/ -N I / N  EtoZC-N~% CH3 O CH3 -- N  HN H2N 7Th N\ Cl F
CH3 110 , / CH, WO 2007/072153 PCT/WB2006/003646  -120 To a
13x100 mm test tube were added one 3x6 mm stir bar, compound 71b,
(0.1 M in  CHZC[2, 80 pmol, 1.0 eq), DIPEA solution (2 M in CH2CI2, 160
pmol, 2.0 equiv), and 6- chloro-2-fluoro-3-methylbenzoyl chloride (0.1 M in
CH2CI2, 160 pmol, 2.0 eq.). The  reaction was covered and stirred at RT
for 12h. NaOH (1 M, 1000 pmol, 12.5 equiv) was 5 added, and the
reaction mixture was agitated for 15 minutes. After centrifugation, the top
layer was removed. The organic layer was evaporated. MeOH (500 pL)
and TEA (500  pL) were added, and the reaction mixture was allowed to
stir at RT overnight. The  solvents were evaporated, and the residue was
reconstituted in DMSO. 1H NMR (500  MHz, D20) d ppm 1.52 (s, 3 H)
1.59 (s, 3 H) 2.13 (s, 6 H) 2.21 (s, 3 H) 2.34 (dd, J=12.22, 10 5.63 Hz, 1
H) 2.59 (dd, J=12.91, 10.16 Hz, I H) 4.48 (d, J=11.81 Hz, 1 H) 4.52 (d,
J=12.09  Hz, 1 H) 4.81 (q, J=5.77 Hz, 1 H) 6.18 (br. s., 1 H) 7.14 (t, J=7.55
Hz, 1 H) 7.21 - 7.27 (m,  3 H) 7.28 - 7.38 (m, 3 H). LCMS: M+H': 513.2
Structure and Example # Chemical name, Analytical data and comments
(s)-N-(2{dlmedtylamino}1-phenylethyl}-6,8-dtmethyt-3- H3 \ 0 Hay CHI
(Pyrazine.2-carboxamldo)pyrrofo[3,4-cIpyrazol~ NH 'H N (Hzxamide H3C
N~--N ~ 'H NMR MR (500 00 MHz, D,0) d ppm 1.45 - 1.53 (m, 3 H) 1.54 -
1.61 (m, 3 H) 2.13 (s, 3 H) 2.14 (s, 3 H) 2.34 (td, J=12.43,  N 5.91 Hz, 1 H)
2.61 (dd, J=12.09, 9.08 Hz, I H) 4.53 (d,  "` J=94.83 Hz, 1 H)4.55-4.69 (m,
J=12.09 Hz, 1 H) 4.77 -4.85  N N (m, I H) 7.15 (t, J=7,00 Hz, 1 H) 7.22 -
7.27 (m, 2 H) 7.28  



7.34 (m, J=9.89, 7.97 Hz, 2 H) 8.77 (s, I H) 8.90 (d, J=2.20  111 Hz, I H)
923 is, 1 H); LCMS: M+H': 449.2. Method of Example 110.
3-(2,3-dihydrobenzo[b][1,4jdloxfna-2-carboxamtdo)-N.  H3C C H3C CH3
((S)-2-(dimethylamino)-1 -phenylethyl)6,6 N NH
dimethylpyrrolo(3,4rojpyrazofe-5(1H,4H,6H)-carboxamids  H3C N~N N 'H
NMR (500 MHz, Dz0) d ppm 1.48 (s, 3 H) 1.55 (s, 3 H)  C 2.11 (s, 3 H)
2.12 (a, 3 H) 2.13 - 2.21 (m, 1 H) 2.29 - 2.35 (m, N 1 H) 4.29 (dd, J=11.13,
5.63 Hz, 1 H) 4.37 (dd, J=11.81, 2.47  C Hz, I H) 4.42 (d, J=9.34 Hz, I H)
4.75 - 4.83 (m, 1 H) 4.89 - C 4.97 (m, I H) 6.12 - 6.21 (m, 1 H) 8.78 - 6.86
(m, J--6.46,6.46  C , Hz, 3 H) 6.95 (d, J=7.42 Hz, I H) 7.13 (t, J=7.28 Hz, 1
H) 7.23 (t, J=7.55 Hz, 2 H) 7.30 (d, J=7.14 Hz, 2 H); LCMS:  112
M+H`:5052 Method of Example 110. WO 2007/072153
PCT/]B204)6/003645  -121 H 3C CH,
3.(1,3dimethyl-1H-pyrazole-5-carboxamido)-8,6-dimethyl- 0 N
N-ftrans-(2-phenyicyclopropyl)]pyrrolo[3,4.c]pyrazole- H N `N 5(1
H,4H,61)-carboxamide NH / 'H NMR (500MHz, D2O) d ppm 0.96 - 1.01
(m, J=12.91, 5.77  O Hz, 1 H) 1.14 - 1.23 (m, 1 H) 1.58 (s, 6 H) 1.91 (ddd,
J=9.06,  5,77, 3.30 Hz, 1 H) 2.13 (s, 3 H) 2.68- 2.74 (m, 1 H) 3.90 (d, / '-
J=3.57 Hz, 1 H) 3.97 (s, 3 H) 4.37 (s, 2 H) 6.36 (s, 1 H) 6.86  NCH3 H3C/
N (s, 1 H) 7.04 - 7.11 (m, 3 H) 7.20 it, J=7.55 Hz, 2 H) 10.64 - 10.76 (m, 1
H); LCMS: M+H': 434.2. 113 Method of Example 110 using 70a In place of
71 b.  H3C CH3 344-ethylbenaamido)6,6-dimethyl-N-(trans-(2 o I NN
phenyleyclopropyl)]pyrrolo[3,4.c]pyrazole-5(1H,4H,6H)- N carboxamide
NH 'H NMR (500 MHz, D,O) d ppm 0.99 (dd, J=12.91, 5.77 Hz, 1  N H)
1.16 (t, J=7.69 Hz, 3H)1.19-1.23(m, 1 H) 1.59(s, 6H)  1.86 - 1.93 (m, 1 H)
2.63 (q, J=7.51 Hz, 2 H) 2.72 (dd, J=7.14,  4.12 Hz, I H) 4.39 Is. 2 H) 6.37
(d, J=1.65 Hz, 1 H) 7.04 - 7.11 (m, 3 H) 7.20 (t, J=7.55 Hz, 2 H) 7.29 (d,
J=7.69 Hz, 2 H) H3C 7.89 (d, J=7.97 Hz, 2 H) 10.71 (s, 1 H); LCMS:
M+H': 444.2.  114 Method of Example 110 using 70a in place of 71b. 



The following compounds were also prepared following methods
described previously.  Stricture and Exampie 9 Chemical name, Analytical
data and comments H3C CH3 N-((1
S)-2-amino-1-phenylethyq-3-1(4-fluorobenzoyi)amino]- ,N
6,6dimethyl-4,8dlhydropyrrolo[3,4c]pyrazoie-5(1 H) N\ ~ N \ HN
carboxamltle HN 0 NH2 'H NMR (400 MHz, MOOD) D ppm: 1.69 is, 3 H),
1.78 (s, 3 H),  3.12-3.25 (m, 2 H), 4.60-4.81 (m, 2 H), 4.99. 5.16 (m, 1H),
7.17 - 7.48 (m, 7H) 7.86 - 8.12 (m, 2 H). Anal.
(CnHnFN0O2'1.6H2o-1.OHOAc) C, H, N. LCMS (APCI, M+H'):  F 437.2.
115 Method of Example 64 using 2c In place of 1c. WO 2007/072153
PCT/!B2006/003646  -122- IS 111 11 1 )-2-(dimethytamino)-1-phenylethyi
3-(2-methoxy-2- methylpropanamido)-8,6-dimethylpyrrolo[3,4-cjpyrazole.
5(1 H,4H, 6M-carboxylate H H3C CH 'HNMR (300 MHz, CDC6, some
peaks doubled due to  N tautomedc isomedzation) S [1.48 (s), 1.49 (s),
6H together], [1.63  N\ N (s), 1.70 (s), 1.73 (s), 1.79 (s), 6H together],
12.30 (s), 2.35 (s),  0 N CH3 wN 6H together], 2.60 (t of d, it = 13,4 Hz, Jd
= 4.6 Hz, 1 H), 2.89  0 CH3 (dd, J = 8.3, 13.1 Hz, 1H), [3.356 (s), 3.360
(s), 3H together],  O CHs [4.45 (d, J = 13.1 Hz), 4.51 (d, J = 13.1 Hz), 4.71
(d, J = 12.9 H3C CH3 Hz), 4.76 (d, J = 13.1 Hz), 2H together], [5.93 (dd, J
= 4.8, 8.3  116 Hz), 5.95 (dd, J = 5.3, 8.3 Hz), 1H together], 7.37 (m, 5H),
[9.07  (or s), 9.40 (or s), 1H together]. LCMS (APCI, M+H7: 444.  HRMS:
M+H` caic. 444.26053, found 444.26056, error 0.06 ppm.  Anal.
(C23H33N,O, 0.5H20.0.4 Cydohexane) C, H, N. Method of Example 1.
(S) HN -2-(dimethylamino)-1-phenyiethyl 3-((R)-2-
methoxypmpanamfdo)-6,6-dImethylpyrrolo[3,4-c]pyrazole- H3C CH3
5(1H,4H,6Hj-carboxytate. N O 'HNMR (300 MHz, MeOD) 5 [1,39 (d, J =
6.8 Hz), 1 A2 (d, J =  N \ I N 6.8 Hz), 3H together], [1.59 (s), 1.66 (s), 1.70
(s), 1.79 (s), 6H  0 CH3 together], [2.32 (s), 2.37 (s), 6H together], [2.53
(dc, J = 3.3, 13.6 0 NCH Hz), 2.63 (dd, J = 4.6, 13.4 Hz), 1 H together],
[2,94 (dd, J = 9.6,  O 3 13.6 Hz), 3.01 (dd, J = 8.6.13A Hz), 1H together],
[3.42 (a), 3.45  H3G CH3 (s), 3H together), 3.92 (m, 1H), 4.47-0.83 (m,
2H), [5.89 (dd, J =  



117 3.0, 9,6 Hz), 5.94 (dd, J = 4.6, 8.6 Hz), 1H together], 7.31 (m, 1H),
7.38 (m, 4H). LCMS (APCI, M+H7: 430. HRMS: M+H  caic. 430.24488,
found 430.24609. Method of Example 89. (S) 2-(dimethylamino)-1-pY
ertylethyl 6,6-dimethyl-3.  proplonamidopyrmio[3,4-cjpyrazole-5(1
H,4H,eH)- carboxylate H H3C CH3 'HNMR (300 MHz, MOOD), 6[1.17 (t, J
= 7.6 Hz), 1.21 (t, J = 7.6  N~ 1/O Hz), 3H together], [1.59 (a), 1.63 (a),
1.70 (a), 1.79 (a), 6H  N iN together), [2.37 (q, J = 7.6 Hz), 2.41 (q, J = 7.6
Hz), 2H together],  HN N CH3 [2.43 (a), 2.57 (s), 6H together), [2.77 (dd, J
= 4.3, 13.4 Hz), 2.82  ~O CH (dd, J = 3.0, 13.4 Hz), 1H together], 3.19 (dd,
J = 9.9, 13.6 Hz, H3C 3 1H), [4.46 (d, J = 13.4 Hz), 4.52 (d, J = 13.4 Hz),
4.70 (d, J =  118 13,4 Hz), 4.79 (d, J = 13.4 Hz), 2H together], 5.97 (dd, J
= 2.8,  9.9 Hz, 1H), 7.32 (m, 1H), 7.41 (m, 4H). LCMS (APCI, M+H);  400.
HRMS: M+H+ qle, 400.23432, found 400.23425,, Anal,
(C2,H2sNsO3.1.8H20.0.5HOAc) C, H, N. Method of Example 1. WO
2007/072153 PCT/IB2006/003646  - 123
(S)-2-(dimethylamino)-i-phenylethyl 6,6-dimethyl-3-
(tetrahydrofuran-3-carboxamido)pyrrolo[3,4-clpyrazole- H3C H3 0
5(IH,4H,6H)-carboxylate N \ N 'HNMR (300 MHz, McOD) b (1.59 (s),1.65
(s), 1.69(s), 1.79(s).  O CH3 6H together), 2.21 (q, J = 7.3 Hz, 2H), [2.32
(s), 2.37 (a), 6H  ~ HN 0 N' together], 2.53 (dd, J = 3.0, 13.4 Hz, 1 H),
[2.96 (dd, J = 9.6, 13.4  CH3 Hz), 3.01 (dd, J = 8.6, 13.4 Hz), 1 H
together], 3.32 (m, 1 H), 3.79- 4.04 (m, 4H), 4.43-4,80 (m, 2H), [5.89 (dd,
J = 3.0, 9.6 Hz), 5.93 0 (dd, J = 4.3, 8.3 Hz). 1H together], 7.38 (m, 5H).
LCMS (APCI,  119 M+H`): 442. HRMS: M+H` Sc. 442.24488, found
442.24397.  Anal. (C, H3,N5O40.9H2O.1.0 cyclohexane) C, H, N. Method
of Example 89.  (S)3-benzamldo-N-(2-methoxy-l-phenyfethyl)-8,6.  H3C
CH3 NH dimethylpyr oIo[3,4-c]pyrazole-5(1 H,4H,6H)-1,41,1,61 0 ` ~N 'H
NMR (500 MHz, DEUTERIUM OXIDE) d ppm 1.49 - 1.57 (m,  y,N 3 H)
1.60 (a, 3 H) 3.58 (t, J=10.16, 8.24 Hz, 2 H) 4.51 (d,  CH3 NH O NH
J=11.54 Hz, I H) 4.54 (d, J=11.54 Hz, I H) 4.93 (dq, J=7.28,  O 7.07, 1.10
Hz, I H) 6.33 (d, J=8.24 Hz, 1 H) 7.16 It, J=7.14 Hz, 1 \ H) 7.28 it, J=7.28
Hz, 2 H) 7.33 (d, J=7.97 Hz, 2 H) 7.45 It,  J=7.55 Hz, 2 H) 7.53 (t, J=7.00
Hz, 1 H) 7.98 (d, J=7.42 Hz, 2 H)  



120 10.81 is, 1 H) 12.37 (s, I H). LCMS (APCI, M+H'): 434.2. Method of
Example 1. Example 121: (S)-2-(methyiam[no)-1-phenylethyl
3-(4-fiuorobenzamido)-6,6- dimethylpyrrolo[3,4-c]pyrazo(e-5(1
H,4H,6H)-carboxylate. H3C CH3 H3C CH3 N 4 N a / \  HN ' N  Hs N \ N--~
CH3 0 C, N O CI 0 CH3 HN 0 NH  CH3 2) L1OH/MeOH F 2 F 121 5 To a
solution of compound 2 (194mg, 0.406mmo1) and
1,8-bis(dimethylamino)naphthaiene  (34.8mg, 0.4eq) in 2ml
1,2-dichloroehtane was added 1-chioroethyl chloroformate (133u1,  3eq)
at 0C. The reaction mixture was stirred at reflux for 1 hour and then
evaporated to  dryness. The residue was dissolved in 1 ml methanol and 1
ml 2N LIOH, stirred at reflux for  1 hour, and again evaporated to dryness.
The crude product was purified by prep-HPLC 10 and lyophilized to give
the title compound in 28% yield (51 mg) as white foam. 'H NMR  (400
MHz, MeOD) d ppm 1.62 (s, 3 H) 1.73 (s, 3 H) 2.59 (s, 3 H) 3.05 (dd,
J=13.22, 3.40  Hz, 1 H) 3.27 (dd, J=13.09, 9.57 Hz, 1 H) 4.75 - 4.83 (m, 1
H) 4.92 (m, I H) 5.91 (dd, WO 2007/072153 PCT/IB2006/003646  -124
J=9.57, 3.53 Hz, 1 H) 7.22 - 7.31 (m, 2 H) 7.31 - 7.38 (m, I H) 7.38 - 7.48
(m, 4 H) 8.01 - 8.08 (m, 2 H). ). Anal. (C24H26N5O3F.0.4HOAc.0.7H2O)
C, H, N. Biological testing Ki data cellular assay data and in vivo efficacy
data 5 Cloning, expression, and purification of recombinant PAK4 Kinase
domain (PAK4  KD): The cDNA coding for PAK4 was amplified from the
EST clone (#12) (purchased from  Research Genetics) by using PCR. P33
(ACATATG TCC CATGAGCAGT TCCGGGCTGC  CCTGCAGCT) and
P34 (CTCA TGGGTGCTTC AGCAGCTCGG CTGCCGTGGC) were  used
as the 5' primer and 3' primer in PCR respectively. The PCR amplified
product was 10 cloned into Topo vector (Invitrogen Inc.), and verified by
DNA sequencing. PAK4 KD was  then subcloned into expression plasmid
pET28a(+), pET24a(+), or pGST4.5. The  recombinant plasmids
containing PAK4 KID was transformed into BL21(DE3) cells for
recombinant protein expression. The production of PAK4 KD was induced
at 27C by the  addition of IPTG into the cells. The cells were then
harvested and lyzed for protein 15 purification. Ni-NTA column
(pET28a(+), pET24a(+)) and glutathione column (pGST4.5)  were used for
the purification. The purified protein was then subjected to thrombin to
cleave the N-terminal tags that were Inherited from the expression
plasmids, and thus  gave the PAK4 KD that were used for the KI assay of
this invention. PAK4 kinase domain enzymatic assay conditions: the
enzymatic activity of PAK4  20 KD was measured by its ability to catalyze
the transfer of a phosphate residue from a  nucleoside triphosphate to an
amino acid side chain of a commercially available peptide  



(amino acid sequence EVPRRKSLVGTPYWM). The conversion of ATP to
ADP  accompanies the catalytic reaction. The PAK4 KD catalyzed
production of ADP from ATP  was coupled to the oxidation of NADH
through the activities of pyruvate kinase (PK) and 25 lactate
dehydrogenase (LDH). The conversion of NADH to NAD` is monitored by
the  decrease in absorbance at 340 nm (e340 = 6.22 cm"1mM"') using a
Molecular Devices  SPECTRAMAX 190 in conjunction with the Biomec
FX. Typical reaction solutions contain  2 mM phosphoenolpyruvate, 0.35
mM NADH, 10 mM MgCl2, 1 mM DTT, 0.4mM peptide
(EVPRRKSLVGTPYWM) 0.04 mM ATP, 1 units/mL PK, I units/mL LDH,
0.01 % Tween 20 30 in 50 mM HEPES, pH 7.5. Assays are initiated with
the addition of 25nM PAK4 KD. The  PAK KD Ki of each compound of the
invention (the inhibitor) was calculated based on  multiple of Percent
Inhibition numbers of the inhibitor at different inhibitor concentrations.  The
peptide (amino sequence EVPRRKSLVGTPYWM) was purchased from
American  Peptide Company, NADH, MgC12, HEPES, DTT, ATP and
PKILDH were purchased from  35 Sigma. Tween 20 was purchased from
Calbiochem. A sandwich ELISA method was used to measure the PAK4
kinase activity in  whole cells. The level of PAK4-dependent
phosphorylation of GEF-H1b can be WO 2007/072153
PCT/1B2006/003646  -125 determined by monitoring the binding of a
phosphospecific antibody to GEF-H1b. A  modified HEK 293 cell line is
used in the bioassay and it has been engineered to  overexpress both
GEF-H1b and the kinase domain (KD) of PAK4. The KD of PAK4 is
inducible in this cell line by tetracycline (Trex system, Invitrogen). The
name of this cell 5 line has been designated TR-293-KDG. To establish a
phosphorylation event on GEF-H1,  cells are induced with doxycycline to
express the PAK4 KD. Negative control wells do not  receive induction.
Candidate substance effect is measured as the ability to block this
phosphorylation event. ELISA plate was prepared by pre-coating the
plates with a capture antibody (a- 10 HA-tag mouse monoclonal antibody),
blocked with BSA, and washed in 0.1 % tween 20 in  tris-buffered saline
(TBST). Tissue culture plates (precoated with poly-D-lysine) were  seeded
with TR-293-KDG cells. The TR-293-KDG Cells were induced to express
the  PAK4 KID with doxycycline overnight and subsequently &
concomitantly treated with  candidate substances or diluent for an
additional 3-hour, continuous exposure. Cells were 15 then lysed with a
modified RIPA buffer supplemented with protease inhibitors. The fresh
whole cell lysates were then added to the ELISA plate for 2-hours.
Between all  subsequent steps plates were washed 4 times with TBST.
Detection antibody  (recognizing the phospho-specific eptitope on
GEF-H1b) was added for 1 hour, followed  by addition of an enzyme
linked goat a-rabbit secondary antibody for 45 minutes. Color 20
development of the enzyme-linked antibody was performed with a
peroxidase substrate,  ABTS (Moss, Inc.) with absorbance at 405nM read
with a spectrophotometer after 30  minute incubation. EC50 values were
calculated by sigmoid curve fitting using a four- parameter analysis. 



PAK4 Kinase Domain KI data and PAK4 cellular assay EC50 data of the
compounds of  25 Examples 1-121: Ki data EC50  EX. 9. nM nM  1 10.1
10.7  2 16.7 9.7  3 42.1 50.0  4 68.0 14.6  5 14.4 271  6 30.9 27.9  7 314
230  8 124 7.4  9 96.4 13.3  10 75 7.2  11 101 15.7  12 95.5 3.27 WO
2007/072153 PCT/1B2006/003646  -126 KI data EC50  Ex.# nM nM  13
109 3.9  14 356 15 145 16.1  16 116 17.9  17 259 110  18 23.3 28.3  19
7.87 67.8  20 8.13 80.2  21 24.8 37.6  22 17.4 14.8  23 122 3.90  24 63.7
140  25 78.6 153  26 278 244  27 82.1 79.9  1 28 73.2 280  29 27.1 419
30 106 2090  31 858 230  32 57.1 162  33 220 



34 510 60  35 92.3 216  36 103 315  37 564 38 43.2 113  39 47.5 15.3  40
64.9 152  41 786 42 955 43 58.1 439  44 800 45 318 21.1  46 33.6 32.1
47 54.2 34.7  48 98.3 36.4  49 193 90,8  50 33.8 335  51 118 20.3  52 354
242  53 210 28.0 WO 2007/072153 PCT/IB2006/003646   127-M data
EC50  EX. # nM nM  54 41 353  55 13.6 148  Be 6.9 37.1  57 11.3 16.0
58 96.0 59 448  60 267  61 444  62 308  63 178 84 19.3 4000  65 849 66
556  67 193 68 48.2 34.1  69 i49 226  70 223 



71 101 84.1  72 93.8 362  73 354 200  74 475 75 73.1 115  76 468 77 345
167  78 284 79 96 2120  80 756 12  81 240 104  82 434 301  83 A 560  83
8 36.2 5 84 A 70 16  84 8 396  85 143 4  86 68.7 18  87 67.3 88 35.6 88
89 156 10  90 251 4  91 286 92 345 103 WO 2007/072153
PCT/1B2006/003646  -126 KI data EC50  Ex. nM nM  93 335 178  94 161
413  95 137 127  96 12.5 59  97 110 1510  98 19.5 1080  99 67.9 423
100 108 178  101 113 4000  102 621 103 512  104 89 9  105 121 4000  



106 412 107 260 108 70 1150  109 176 110 81.7  42%  111 nhibition at M
66%  112 nhibition at 1 M  65%  113 inhibition at I tiM  70%  114 inhibition
at 1 M 115 20.8 4000  116 212 50  117 357 8.8  118 226 119 260 52  120
463 121 16.2 124 Compound of Example 2
(1S)-2-(dimethylamino)-1-phenylethyi 3-[(4-
nuorobenzoyl)amino]-6,6-dimethyl-4,6-dihydropyrrolo[3,
?-c]pyrazole-5(1H}carboxylate  showed in vivo tumor growth inhibition of
HCT116 human colorectal carcinoma tumor 5 xenografts in athymic mice.
The details are provided in the following paragraphs. Material and
preparation: The HCT1 16 cell line was obtained from American Type
Culture Collection (ATCC, Bethesda, MD). Cells were grown as
monolayers in McCoy's  media each supplemented with 10% FBS (each
from Life Technologies, Inc., Bethesda, WO 2007/072153
PCT/1B2006/003646  -129 MD) and maintained at 37C in a humidified
atmosphere at 5% CO2. Tumor cells for  implantation into athymic mice
were harvested near confluence by incubation with 0.05%  Trypsin-EDTA.
Cells were pelleted at 450Xg for 5-10 minutes and the cell pellets were re-
suspended in serum-free McCoy's medium supplemented with 50%
matrigel. Tumor cells 5 (1 x 106 cells/animal) were implanted s.c. into the
hindflank region of each mouse on day  0 and allowed to grow to the
designated size prior to the administration of compound for  each
experiment. Tumor growth inhibition: Treatment was initiated when tumors
were approximately  



200 mm3 in size. Compound of Example 2 or vehicle (methyl cellulose,
MC) was  10 administered as an oral gavage daily or every other day at
10 mUkg. Tumors were measured using Vernier calipers, and tumor
volumes were calculated utilizing the formula  length X width2 X 0.4.
Tumor volume was measured on the indicated days, with the  median
tumor volume indicated for each group of 12 animals; median  SEM. At
the end  of the study, the maximum percent tumor growth inhibition was
calculated as 100 X (tumor 15 volume{"., - tumor volume;MOwi) for
Compound if Example 2-treated group/ (tumor  volumePo,El - tumor
volume;,,aj) for vehicle group on day 39 and tumor growth delay was
calculated as median tumor volumed - median tumor volumew"wo when
median tumor  volume reached 1250 mm3. Tumor growth delay:
Treatment with Compound of Example 2 began on day 11  20 when
tumors reached a volume of -200 mm3 and continued for 28 days until the
control  tumors reached evaluation size (1250 mm). Tumor measurement
continued until treated  tumors reached evaluation size (1250 mm) in
order to assess tumor growth delay.  Compound of Example 2 was
administered to tumor-bearing mice by oral gavage as a  solution in MC in
10 mUkg volume and compared with vehicle alone administered in the 25
same volume. Oral administration of Compound of Example 2 at 50
mg/kg/day or 75  mg/kg every other day was demonstrated to result in
statistically significant tumor growth  inhibition (p = 0.05) of 50% or 37%,
respectively compared with vehicle-treated controls  (Figure 1). In
addition, a tumor growth delay of 12.2 or 9.8 days was observed at the 50
mg/kg/day or 75 mg/kg every other day dose levels, respectively (Figure
1). Mice 30 administered Compound of Example 2 throughout the 28 day
treatment cycle generally  appeared healthy and continued to gain weight.
The tumor growth inhibition and tumor growth delay results of compound
of  Example 2, (1S)-2-(dimethylamino)-l-phenylethyl
3-[(4-fluorobenzoyOamino]-6,6-dimethyi-
4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate, are summarized in
the following  35 talbe and Figure 1. Endpoint Parameter 50mg/kg QD
75mg/Kg/QOD  Tumor growth inhibition %TGI ,x d39 50.0 36.6 WO
2007/072153 PCT/IB2006/003646  -130- (TGI) Tumor growth delay T-C"
~o 3(Days) 12.2 9.8  As showen in Figure 1, Compound of Example 2
inhibited/delayed growth of  HCT116 human colorectal carcinoma tumor
xenografts in athymic mice. Oral  administration of compound of Example
2 at 50 mg/kg/day (QD) or 75 mg/kg/every other 5 day (QOD) was
initiated when the tumors reached an average size of 200 mm3 on Day 11
and continued until Day 39 at which time treatment was ceased. Tumor
volume was  measured on the indicated days, with the mean tumor
volume Indicated for groups of 10  



animals; median  SEM. *ANOVA p<0.01 for both 50 & 75mg/kg vs. vehicle
groups at  indicated timepoints. 10  15 131  Claims We claim 1 A
compound of formula III, R2  NH R33 o R9  N'~ B~CH NH RB  R1 0 Ili 132
wherein: B is -0-, -NR`- or-CHR`-, wherein R1 is H or C1-C3 alkyl; R1 is
selected from C1-C6 alkyl, -(C1-C3 alkylene)m phenyl, -(C3-C5
cycloalkylene)- phenyl, -(C1-C3 aikylene)m (C3-C,o cycloalkyl), -(C1-C3
alkylene)m (C5-C1o cycloalkenyl), -(C1- C3 alkylene)m (3-10 member
heterocyclyl), -(C3-C5 cycloalkylene)-(3-10 member heterocyclyl),
-(C1-C3 alkylene)m (5-12 member heteroaryl) and -(C3-C5
cycloalkylene)-(5-12 member  heteroaryl), and R1 is optionally further
substituted by 1-6 groups selected from -(C1-C3  alkylene)m-halide,
-(C1-C3 alkylene)m hydroxyl, -(C1-C3 alkylene)m -CN, C1-C6 alkyl,
C1-C6  perfluoroalkyl, -(C1-C3 alkylene),"-(C1-C6 alkoxyl), -(C1-C3
alkylene)m NH2, -(C1-C3  alkylene)m (C1-C6 alkylamino), -(C1-C3
alkylene),. (C3-C5 cycloalkyl) and -(C,-C3 alkylene)m  (3-5 member
heterocyclyl), and the said C3-C6 cycloalkyl and the said 3-5 member
heterocyclyl is optionally further substituted by 1-3 group selected from -F,
C,-C3 alkyl, C1-C3  perfluoroalkyl and oxo; each R2 and R3 is
independently C1-C3 alkyl, or R2 and R3, together with the carbon  atom
that R2 and R3 attach to, form a C3-C4 cycloalkylene; R8 is -(C1-C6
alkylene)m NRPR9, wherein each RP and RQ is independently H, C,-C3
alkyl, or RP and R9, together with the nitrogen atom they attach to, form a
ring selected from 3- 7 member heterocyclyl and 5-7 member heteroaryl,
the said ring is optionally further  substituted by 1-6 groups selected from
halide, C1-C3 alkyl and C,-C3 perfluoroalkyl; R9 is selected from C1-C6
alkyl, C1-C6 perfluoroalkyl, phenyl, -(C1-C3 alkylene)-phenyl,  C10-C12
aryl, C3-C12 cycloalkyl, -(C,-C3 alkylene)-(C3-C12 cycloalkyl), C4-C12
unsaturated  nonaromatic carbocyclyl, -(C,-C3 alkylene)-(C4-C12
unsaturated nonaromatic carbocyclyl), 3- 12 member heterocyclyi,
-(C1-C3 alkylene)-(3-12 member heterocyclyl), 5 -12 member  heteroaryl
and -(C,-C3 alkylene)-(5 to 12 member heteroaryl), and each R9 is
independently  optionally further substituted by 1-6 groups selected from
halide, C1-C6 alkyl, C,-C6  



perfluoroalkyl, -OH, C1-C6 alkoxy, -(C1-Ce alkylene)-(C1-C6 alkoxy)
-NH2, -(C1-C6 alkylene)- NH2, -(C1-C6 alkylene)-(C1-C6 alkylamino),
C1-C6 alkylamino and CN; and each m is independently 0 or 1; or a
pharmaceutically acceptable salt thereof. 2 . The compound of claim 1, or
a pharmaceutically acceptable salt thereof, wherein R2 is  methyl; R3 is
methyl; B is -0-, -NH- or -CH2-; R' is selected from the group consisting of
C,- C3 alkyl, phenyl, -(C1-C3 alkylene)-phenyl, -(cyclopropylene)-phenyl,
C3-C1, cycloalkyl, -(C;- C3 alkylene)-(C3-C10 cycloalkyl), 3-10 member
heterocyclyl, -(C,-C3 alkylene)-(3-10 member  heterocyclyl),
-(cyclopropylene)-(3-10 member heterocyclyl), 5-12 member heteroaryl,
-(C,-C3  alkylene)-(5-12 member heteroaryl) and -(cyclopropylene)-(5-12
member heteroaryl).. and R1  is optionally further substituted by 1-6
groups selected 133  from F, Cl, hydroxyl, ON, C1-C6 alkyl, C1-C6
perfluoroalkyl and -(C1-C3 alkylene)m (C,-C6  alkoxyl). 3 . The compound
of claim 2 , or a pharmaceutically acceptable salt thereof, wherein R8  is
-(C1-C6 alkylene)m NRPR, wherein each R and Rp is independently H or
C1-C3 alkyl. 4 . The compound of claim 3 , or a pharmaceutically salt
acceptable thereof, wherein R8  is selected from -CH2-N-(CH3)2,
-CH2-NH-CH3 and -CH2-NH2. 5 . The compound of claim 2 , or a
pharmaceutically salt acceptable thereof, wherein R8  is -(C1-C6
alkylene)m NRPRP, and RP and RP, together with the nitrogen atom they
attach to,  form a 3-7 member heterocyclyl, the said 3-7 member
heterocyclyl is optionally further  substituted by 1-6 groups selected from
halide, C1-C3 alkyl and C1-C3 perfluoroalkyl. 6. The compound of claim 2
, or a pharmaceutically acceptable salt thereof, wherein R9  is selected
from the group consisting of C1-C8 alkyl, phenyl, -(C1-C3
alkylene)-phenyl, 5-6  member heteroaryl and 3-7 member cycloalkyl, and
R9 is optionally further substituted with 1- 6 groups selected from F, Cl,
C,-C6 alkyl, C1-C6 perfluoroalkyl, -OH, C,-C6 alkoxy, -(C1-C6
alkylene)-(C,-C6 alkoxy) and CN. 7, A compound selected from the group
consisting of  H3C CH3 N N\ /N N H H3'- CH3  O CH3  HN (R) N N~ N-//
-N O CH3 O R CH3  HN ~) N  O ACH a  H3C CH N O H H3C CH3 N\ ~"
NJ N o  O CH3 N N~ 



HN CH3  HN O (S) NH HN 0 (S) N  F CH3 F F H,C CH3C  H H3C CH3
40H S) N  HN LS) N CH3  0 CH3 trans  Ph 134  H3C CH3 H3C H H CHO
/  N\ N N\ N4 HN HN CH3  HN ?"-CH3 HN (S) N  O F 0 \CH3 'CH3  \ F
H3C CH3 N O N \ N-// O /CH3  HN S) N  0 CH3  N and s or a
pharmaceutically acceptable salt thereof. 8. A compound selected from
the group consisting of  H3C CH3 H3C CH3 H N 0 i N N 11 N \ N N CH3
HN ~Ha HN /  HN (S) N HN (SS) F 0 \CH3 0 CH  



_ N 3 \ \ X H3C CH3 H3C CH3  N 0 H O  N N- CH3 N N CH3  HNHN (S)
N HN 0 (S) N 0 \ CH3  w/\ CH3 ( N F  H3C CH3 H yO H H3C CH3 N\ N o
CH3  N N \ N HN p CH3 HN 0 (S) N HN (S) N/ CH3  0 CH3  S ~ 135  H
H3C CH3 H H3C CH30 N\ N OCH3 HN O(S NCH3  HN O (s) N 0 CH3
CH3 ) O  H3C CH3 N O  N\ N-~ O CH3  HN (s) N  0 CH3  H3C and OH3
or a pharmaceutically acceptable salt thereof. 9 . A compound selected
from the group consisting of  H H3C CH3 H3C CH3 N O  O N\ N\ N~ 0
CH3  H O CH3 HN 0 N  



HN (s O N F CH3 CH3 /  H3C \  H3C CH3 F H H3C CH30 0 N-NH CH3  N
\ N \ H N CH3 N-0 0  HN O (S) N\ 0  N_CH3 CH3 S)  H3C  H3C H H3C
CH3 N CH3O  N O N\ N-(  N V N - vo (9) 0 CH3 HN o HN ) N H3C-N  0
CH3 0 (s)  / CH3 H30 \  F 136  N H3C CH3 O  N\ N~ - O F  HN O H3C-N
CH3  and F or a pharmaceutically acceptable salt thereof. 10. The
pharmaceutical composition comprising the compound of claim 1, or its
pharmaceutically acceptable salt thereof. 11 . The use of the compound of
claim 1, or a pharmaceutically acceptable salt thereof in  the manufacture
of a medicament for treating abnormal cell growth in a mammal. 12. The
use of the compound of claim 1 or a pharmaceutically acceptable salt
thereof in  the manufacture of a medicament for inhibiting a PAK4 protein
kinase, wherein said  medicament is to be contacted with the PAK4
kinase.. 






