
COMPOUNDS AND COMPOSITIONS AS INHIBITORS OF
CANNABINOID RECEPTOR 1 ACTIVITY CROSS-REFERENCE TO
RELATED APPLICATIONS [0001] This application claims
the benefit of priority to U.S. Provisional Patent
Application Number 60/622,508, filed 26 October 2004
and U.S. Provisional Patent Application Number
60/672,670, filed 18 April 2005. The full disclosures
of these applications are incorporated herein by
reference in their entirety and for all purposes.
BACKGROUND OF THE INVENTION Field of the Invention
[0002] The invention provides compounds,
pharmaceutical compositions comprising such compounds
and methods of using such compounds to treat or
prevent diseases or disorders associated with the
activity of Cannabinoid Receptor 1 (CBl). Background
[0003] The cannabinoids are psychoactive ingredients
of marijuana, principally
delta-9-tetrahydrocannabinol. Two cannabinoid
receptors have been cloned, CBl and CB2. CBl is
predominantly expressed in the central nervous system
whereas CB2 is expressed in peripheral tissues,
principally in the immune system. Both receptors are
members of the G-protein coupled class and their
inhibition is linked to adenylate cyclase activity.
[0004] The novel compounds of this invention inhibit
the activity of CB 1 and are, therefore, expected to
be useful in the treatment of CBl -associated diseases
or disorders such as, but not limited to, psychosis,
memory deficit, cognitive disorders, migraine,
neuropathy, neuroinflammatory disorders, cerebral
vascular accidents, head trauma, anxiety disorders,
substance abuse (such as smoking cessation), stress,
epilepsy, Parkinson's disease, schizophrenia,
osteoporosis, constipation, chronic intestinal pseudo
obstruction, cirrhosis of the liver, asthma, obesity,
and other eating disorders associated with excessive
food intake.SUMMARY OF THE INVENTION [0005] In one
aspect, the present invention provides compound
selected from Formula Ia, Ib, Ic, Id, Ie, If, Ig, Ih,
Ii, Ij and Ik: [0006] in which: [0007] Y is selected
from O, NR7 and S; wherein R7 is selected from
hydrogen, hydroxy and Ci^lkyl; [0008] Ri is selected
from Cs.ioheteroaryl, Cs-ncyclolalkyl, phenyl and
benzyl; wherein said heteroaryl, cycloalkyl, phenyl
and benzyl of Ri is optionally substituted with 1 to 3
radicals independently selected from halo, hydroxy,
cyano, nitro, Cialkoxy, halo-substituted Ci-6alkyl,
halo-substituted -NR8Rg, -S(O)O-2R8, - C(O)OR8 and
R,o;[0009] R2 is selected from C3-8heterocycloalkyl,
Cs-ioheteroaryl, phenyl and phenoxy; wherein said
heterocycloalkyl, heteroaryl, phenyl or phenoxy OfR2
is optionally substituted with 1 to 3 radicals
independently selected from halo, hydroxy, cyano,
nitro, Ci- alkyl, Ci^alkoxy, halo-substituted
Ci-6alkyl, Ci^alkenyl, halo-substituted Ci^alkoxy,
-XNR R9, -XOR8, -XC(O)R 8, -XS(O)0 2R8, -XC(O)NR 8R9,
-XC(O)OR 8, -XOR 10 , - XNR8XRiO and -XRi 0; wherein
each X is independently selected from a bond, Cj-
4alkylene and C2-4alkenylene; [0010] R3 is selected
from hydrogen, halo, hydroxy, cyano, cyano-C^alkyl,
nitro, Ci- alkyl, C^alkoxy, halo-substituted-C
1-6alkyl, halo-substituted C^alkoxy, -XNR 8R9, - XR10
-XS(O) 0-2R9,-XC(O)Ri 0, -XC(O)NR 8R9, -XC(O)NR 8R10
and -XC(O)OR 8; [0011] R4 is selected from
Cs-ioheteroaryl, Ca-^cycloalkyl, C3-8heterocycloalkyl
and C(O)Rn; wherein Rn is selected from
Cs-sheterocycloalkyl and C3-8heteroaryl; wherein any
alkyl OfR can optionally have a methylene replaced
with O, S(O)0-2 and NR8; wherein any cycloalkyl,
heterocycloalkyl, aryl or heteroaryl OfR can
optionally be substituted with 1 to 3 radicals
independently selected from halo, hydroxy, cyano,
nitro, halosubstituted- Ci -6alkyl,
halo-substituted-Ci - alkoxy, -XOR 8, -XRi 0, -XC(O)Ri
0, -XS(O) 0- 2R8, -XNR 8R9, -XC(O)NR 8R9, -XC(O)NR
8R10 , -XC(O)NR 8XNR8R9, -XC(O)NR 8XOR9 and -XC(O)OR
8; [0012] R5 is selected from hydrogen, halo, hydroxy,
d .6alkyl, Ci^alkoxy, halosubstituted- C ^alkyl,
halo-substituted-C 1-6alkoxy, hydroxy-substituted-C
1_6alkyl, hydroxy-substituted-Ci-ealkoxy, -NR8R9,
-OXOR 8, -OXRi 0, -NR 8XOR9, -OXNR 8R9 and -C(O)OR 8;
wherein X is independently selected from a bond,
d^alkylene and C2- alkenylene; [0013] RO is selected
from hydrogen, halo, hydroxy, cyano, nitro, Ci-6alkyl,
- 6alkoxy, halo-substituted Ci-6alkyl,
halo-substituted Ci- alkoxy, -XNR 8R , -XNR 8XOR9,
-XNR 8NR8R9, -XOXNR 8R9, -XNR 8S(O)2R9, -XS(O) 2R9,
and -XC(O)OR 8; [0014] R8 and R are independently
selected from hydrogen, d^alkyl and C2- alkenyl; or R8
and R together with the nitrogen atom to which both
are attached form C3-8heterocycloalkyl or
Cs-ioheteroaryl; and R 0 is selected from
C5-10heteroaryl, C3- 8heterocycloalkyl.
C3.12cycloalkyl and phenyl; wherein said heteroaryl or
heterocycloalkylof Rio or the combination of R8 and R9
and additionally the cycloalkyl or phenyl of R is
optionally substituted with 1 to 3 radicals
independently selected from halo, hydroxy, cyano,
cyano-Ci- alkyl, nitro, halo-substituted-Ci- alkyl,
halosubstituted- C 1. alkoxy, hydroxy-substituted-C 1-
alkyl, hydroxy-substituted-C 1.^alkoxy, phenyl,
-NR8R8, -S(0)o-2R8 and -C(O)OR ; wherein each R8 is
independently selected from hydrogen, and C2-6alkenyl;
and the pharmaceutically acceptable salts, hydrates,
solvates and isomers thereof; with the proviso that
compounds of Formula Ia do not include compounds of
Formula II (as detailed infra). [0015] In a second
aspect, the present invention provides a
pharmaceutical composition which contains a compound
of Formula I or a N-oxide derivative, individual
isomers and mixture of isomers thereof; or a
pharmaceutically acceptable salt thereof, in admixture
with one or more suitable excipients. [0016] In a
third aspect, the present invention provides a method
of treating a disease in an animal in which modulation
of CBl activity can prevent, inhibit or ameliorate the
pathology and/or symptomology of the diseases, which
method comprises administering to the animal a
therapeutically effective amount of a compound of
Formula I or a N-oxide derivative, individual isomers
and mixture of isomers thereof, or a pharmaceutically
acceptable salt thereof. [0017] In a fourth aspect,
the present invention provides the use of a compound
of Formula I in the manufacture of a medicament for
treating a disease in an animal in which CBl activity
contributes to the pathology and/or symptomology of
the disease. [0018] In a fifth aspect, the present
invention provides a process for preparing compounds
of Formula I and the N-oxide derivatives, prodrug
derivatives, protected derivatives, individual isomers
and mixture of isomers thereof, and the
pharmaceutically acceptable salts thereof. DETAILED
DESCRIPTION OF THE INVENTION Definitions [0019]
"Alkyl" as a group and as a structural element of
other groups, for example halo-substituted-alkyl and
alkoxy, can be either straight-chained or branched.
Ci^alkoxyincludes, methoxy, ethoxy, and the like.
Halo-substituted alkyl includes trifluoromethyl,
pentafluoroethyl, and the like. [0020] "Aryl" means a
monocyclic or fused bicyclic aromatic ring assembly
containing six to ten ring carbon atoms. For example,
aryl can be phenyl or naphthyl, preferably phenyl.
"Arylene" means a divalent radical derived from an
aryl group. "Heteroaryl" is as defined for aryl where
one or more of the ring members are a heteroatom. For
example heteroaryl includes pyridyl, indolyl,
indazolyl, quinoxalinyl, quinolinyl, benzofuranyl,
benzopyranyl, benzothiopyranyl, benzo[l,3]dioxole,
imidazolyl, benzo-imidazolyl, pyrimidinyl, furanyl,
oxazolyl, isoxazolyl, triazolyl, tetrazolyl,
pyrazolyl, thienyl, lH-pyridin-2-onyl,
6-oxo-l,6-dihydro-pyridin-3-yl, etc. "C
-ioarylCo^alkyl" means an aryl as described above
connected via a alkylene grouping. For example,
includes phenethyl, benzyl, etc. Heteroaryl also
includes the N-oxide derivatives, for example,
pyridine N-oxide derivatives with the following
structure: [0021] "Cycloalkyl" means a saturated or
partially unsaturated, monocyclic, fused bicyclic or
bridged polycyclic ring assembly containing the number
of ring atoms indicated. For example, C3_iocycloalkyl
includes cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, etc. "Heterocycloalkyl" means cycloalkyl,
as defined in this application, provided that one or
more of the ring carbons indicated, are replaced by a
moiety selected from -O-, or a nitrogen protecting
group. For example, Ca-sheterocycloalkyl as used in
this application to describe compounds of the
invention includes morpholino, pyrrolidinyl,
piperazinyl, piperidinyl, piperidinylone,
l,4-dioxa-8-aza-spiro[4.5]dec-8-yl, 2-oxopyrrolidin-
1-yl, 2-oxo-piperidin-l-yl, etc. [0022] "Compounds of
Formula II" are defined as:
5-(4-Isopropyl-phenyl)-lphenyl-
6-p-tolyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Bromo-phenyl)-lphenyl-
5-p-tolyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
l-Phenyl-5,6-di-m-tolyll,5-dihydro-pyrazolo[3,4-d]pyri
midin-4-one;
l-Phenyl-5,6-di-m-tolyl-l,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one;
l,5-Diphenyl-6-m-tolyl-l,5-dihydro-pyrazolo[3,4-
d]pyrimidin-4-one;
l-Phenyl-5-o-tolyl-6-p-tolyl-l,5-dihydro-pyrazolo[3,4-
d]pyrimidin- 4-one;
5-(4-Ethoxy-phenyl)-l-phenyl-6-p-tolyl-l,5-dihydro-pyr
azolo[3,4-d]pyrimidin-4- one;
5-(4-Chloro-phenyl)-l-phenyl-6-p-tolyl-l,5-dihydro-pyr
azolo[3,4-d]pyrimidin-4- one; 5-(4-Isopropyl-phenyl)-l
,6-diphenyl-l
,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Bromo-phenyl)-6-(2-fluoro-phenyl)-l-phenyl-l,5-di
hydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-Methoxy-phenyl)-l-phenyl-6-p-tolyl-l,5-dihydro-py
razolo[3,4- d]pyrimidin-4-one;
6-(2-Fluoro-phenyl)-l-phenyl-5-m-tolyl-l,5-dihydro-pyr
azolo[3,4- d]pyrimidin-4-one;
5-(4-Fluoro-phenyl)-6-(2-fluoro-phenyl)-l -phenyl-1
,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
5-(4-Bromo-phenyl)-l-phenyl-6-m-tolyl-l,5-dihydropyraz
olo[ 3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-l-phenyl-6-m-tolyl-l,5-dihydropyra
zolo[ 3,4-d]pyrimidin-4-one;
6-(2-Fluoro-phenyl)-5-(4-methoxy-phenyl)-l-phenyll,
5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
l-Phenyl-6-m-tolyl-5-p-tolyl-l,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one;
6-(4-Chloro-phenyl)-5-(4-fluoro-phenyl)-l -phenyl-1,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(3-Chloro-phenyl)-l -phenyl-6-m-tolyl-l ,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
l-Phenyl-5,6-di-p-tolyl-l,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one;
6-(4-Chloro-phenyl)-5-(4-ethoxy-phenyl)-l -phenyl-
1,5- dihydro-pyrazdlo[3,4-d]pyrimidin-4-one;
5-(4-Fluoro-phenyl)-l-phenyl-6-p-tolyl-l,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5,6-Bis-(4-bromo-phenyl)-l -phenyl-1 ,5-
dihydro-pyrazolo[3 ,4-d]pyrimidin-4-one;
5,6-Bis-(4-chloro-phenyl)- 1-phenyl-1,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(3-Chloro-phenyl)-6-(2-fluoro-phenyl)-lphenyl-
1,5-dihydro-pyrazolo[3 ,4-d]pyrimidin-4-one ;
6-(2-Fluorophenyl)- 1,5-diphenyl-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
1,5-Diphenyl-6-p-tolyl-l ,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one;
5-(3-Chloro-phenyl)-6-(4-chloro-phenyl)-l -phenyl-1,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Methoxy-phenyl)-l ,6-diphenyl-l ,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(3-Chloro-phenyl)-l-phenyl-6-p-tolyl-l,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
l-Phenyl-5,6-di-o-tolyl-l,5-dihydropyrazolo[ 3
,4-d]pyrimidin-4-one;
6-(4-Chloro-phenyl)-1-phenyl-5-p-tolyl-
1,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
6-(4-Bromo-phenyl)-5-(2,4-dimethyl-phenyl)-l-phenyl-
1,5-dihydro-pyrazolo[3 ,4-d]pyrimidin-4-one;
6-(4-Chloro-phenyl)-
1-phenyl-5-m-tolyll,5-dihydro-pyrazolo[3,4-d]pyrimidin
-4-one; 6-(4-Bromo-phenyl)-l-phenyl-5-o-tolyll,
5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(2-Fluoro-phenyl)-l-phenyl-5-o-tolyll,
5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4~Isopropyl-phenyl)-l-phenyl-6-mtolyl-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Bromo-phenyl)-l-phenyl-5-mtolyl-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Bromo-phenyl)-5-(4-ethoxyphenyl)-
l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-
(2-fluoro-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]
pyrimidin-4-one; 5-(3-Chlorophenyl)-
l-phenyl-6-o-tolyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidi
n-4-one; 5-(3,5-
Dimethyl-phenyl)-l-phenyl-6-m-tolyl-l,5-dihydro-pyrazo
lo[3,4-d]pyrimidin-4-one; 6-(4-
Bromo-phenyl)-5-(4-fluoro-phenyl)-l-phenyl-l,5-dihydro
-pyrazolo[3,4-d]pyrimidin-4- one;
5-(4-Fluoro-phenyl)-l-phenyl-6-o-tolyl-l,5-dihydro-pyr
azolo[3,4-d]pyrimidin-4- one; l-Phenyl-5-m-tolyl-6-
r-tolyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4- Bromo-phenyl)-l ,6-diphenyl-l
,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(3-Chlorophenyl)-
l,6-diphenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-on
e; l,6-Diphenyl-5-mtolyl-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Ethoxy-phenyl)-l,6-diphenyll,
5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Bromo-phenyl)-5-(3-chloro-phenyl)- 1-phenyl-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Chloro-phenyl)-l-phenyl-5-
o-tolyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Chloro-phenyl)-5-(3,5-
dimethyl-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]p
yrimidin-4-one; l-Phenyl-6-otolyl- 5-p-to IyI-1
,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
1,5,6-Triphenyl- 1,5- dihydro-pyrazolo[3,4-d]py
timidin-4-one; 5-(4-Bromo-phenyl)-6-(4-chloro-phenyl)-
1- phenyl- l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(2-Fluoro-phenyl)-5-(4-
isopropyl-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]
pyrimidin-4-one; 6-(2-Fluoro phenyl)-
1-phenyl-5-p-tolyl-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Bromophenyl)-
5-(4-isopropyl-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[3
,4-d]pyrimidin-4-one;
6-(4-Bromo-phenyl)-5-(4-chloro-phenyl)-l-phenyl-l,5-di
hydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-Fluoro-phenyl)-l-phenyI-6-m-tolyI-l,5-dihydro-pyr
azolo[3,4- d]pyrimidin-4-one; 1,6-Diphenyl-5-o-tolyl-l
,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Ethoxy-phenyl)-6-(2-fluoro-phenyl)-l -phenyl-
l,5-dihydro-pyrazolo[3 ,4- d]pyrimidin-4-one; and
l,6-Diphenyl-5-p-tolyl-l
,5-dihydro-pyrazolo[3,4-d]pyrimidin-4- one.[0023]
"Halogen" (or halo) preferably represents chloro or
fluoro, but can also be bromo or iodo. [0024] "Treat",
"treating" and "treatment" refer to a method of
alleviating or abating a disease and/or its attendant
symptoms. Description of the Preferred Embodiments
[0025] The present invention provides compounds,
compositions and methods for the treatment of diseases
in which inhibition of CBl activity can prevent,
inhibit or ameliorate the pathology and/or
symptomology of the diseases, which method comprises
administering to the animal a therapeutically
effective amount of a compound of Formula I. [0026] In
one embodiment, with reference to compounds of the
invention, Ri is selected from phenyl and cyclohexyl;
wherein said phenyl and cyclohexyl are optionally
substituted with 1 to 3 radicals independently
selected from halo, hydroxy, cyano, nitro, Ci-6alkyl,
Ci- alkoxy, halo-substituted-Ci. 6alkyl,
halo-substituted-Ci- 6alkoxy, -NR8R , - S(O R8,
-C(O)OR8 and Rio; wherein R and R9 are independently
selected from hydrogen, Ci- alkyl and C2-6alkenyl; or
R8 and R9 together with the nitrogen atom to which
both are attached form Ca-sheterocycloalkyl or
Cs-ioheteroaryl; and Rio is selected from
C5_ioheteroaryl, C3-8heterocycloalkyl, C .i cycloalkyl
and phenyl; wherein said phenyl of Ri and heteroaryl
or heterocycloalkyl of R or the combination of R8 and
R9 and additionally the cycloalkyl or phenyl of Rio is
optionally substituted with 1 to 3 radicals
independently selected from halo, hydroxy, cyano,
nitro, Ci- alkyl, Ci- alkoxy, halo-substituted-Ci-
6alkyl, halo-substituted-Ci- alkoxy, phenyl, -NR R and
-C(O)OR8; wherein each R is independently selected
from hydrogen, Ci.6alkyl and C2-6alkenyl. [0027] In
another embodiment, R is selected from piperazinyl,
morpholino, benzthiazolyl, pyridinyl, pyrazolyl,
phenyl and phenoxy; wherein said piperazinyl,
morpholino, benzthiazolyl, pyridinyl, pyrazolyl,
phenyl or phenoxy is optionally substituted with 1 to
3 radicals independently selected from halo, hydroxy,
cyano, nitro, Ci-6alkyl, halo-substituted Ci- alkyl,
halo-substituted Ci-6alkoxy, -XNR8R9, - XOR8,
-XC(O)R8, -XS(O)0-2R8, -XC(O)NR8R9, -XC(O)OR8, -XORi
0, -XNR 8R10 andXRio; wherein each X is independently
selected from a bond, C alkylene and C2. 4alkenylene;
and Rg and R are independently selected from hydrogen,
C^aHcyl and C - alkenyl; or R and R9 together with the
nitrogen atom to which both are attached form
C3-8heterocycloalkyl or Cs-ioheteroaryl; and R10 is
selected from Cs.ioheteroaryl, C3- gheterocycloalkyl,
C3-i2cycloalkyl and phenyl; wherein said heteroaryl or
heterocycloalkyl of Rio or the combination of Rg and
R9 and additionally the cycloalkyl or phenyl of Rio is
optionally substituted with 1 to 3 radicals
independently selected from halo, hydroxy, cyano,
cyano-Ci-alkyl, nitro, halo-substituted-Ci. alkyl,
halo-substituted-Ci. 6alkoxy, phenyl, -NR8Rg and
-C(O)OR 8; wherein each R8 is independently selected
from hydrogen, Ci- alkyl and C2-6alkenyl. [0028] In
another embodiment, R4 is selected from Ci- alkyl,
phenyl, Csloheteroaryl, Cs-gheterocycloalkyl,
C3-8heterocycloalkyl-carbonyl and Cs. cycloalkyl;
wherein any phenyl, cycloalkyl, heteroaryl or
heterocycloalkyl OfR4 can optionally be substituted
with 1 to 3 radicals independently selected from halo,
hydroxy, cyano, nitro, Ci- alkyl, Ci- alkoxy,
halo-substituted Ci- alkyl, halo-substituted
Ci-6alkoxy, -XS(0)o- 2Rg, -XNR8R9, -XC(O)NR 8R9,
-XC(O)NR8R10 , -XC(O)NR 8XNR8R9, -XC(O)NR 8XOR9,
-XOR8, -XC(O)RiO and -XC(O)ORg; wherein each X is
independently selected from a bond, each Rg is
independently selected from hydrogen, Ci^alkyl and C
-6alkenyl; and Rio is selected from Cs-ioheteroaryl,
Cs-sheterocycloalkyl, C3-i2cycloalkyI and phenyl;
wherein said heteroaryl or heterocycloalkyl of R or
the combination OfR and R9 and additionally the
cycloalkyl or phenyl of Rio is optionally substituted
with 1 to 3 radicals independently selected from halo,
hydroxy, cyano, cyano- Cj- alkyl, nitro, Ci- alkoxy,
halo-substituted-Cu alkoxy, phenyl, -NR8R gand
-C(O)OR8; wherein each Rg is independently selected
from hydrogen, Ci-6alkyl and C2-6alkenyl. [0029] In
another embodiment, R5 is selected from ethoxy,
chloro, hydroxy, 



dimethyl-amino, morpholino-ethoxy, methoxy, amino,
hydroxy-ethoxy, dimethyl-aminoethoxy,
hydroxy-ethyl-amino, morpholino-propoxy and
methyl-piperazinyl-ethoxy. [0030] In another
embodiment are compounds Formula Ia:[0031] in which: Y
is O; and R3 is selected from hydrogen, cyano, halo,
halosubstituted- C, -6alkyl, cyano-C^alkyl, C alky.,
-XS(O)0-2R , -XC(O)NR8aR9a, - XC(O)OR8a, -XRio and
-XC(O)Ri0; wherein each R8a and R9a are independently
selected from hydrogen and d - alkyl; or R8a and R9a
together with the nitrogen atom to which both are
attached form C3.8heterocycloalkyl or Cs-ioheteroaryl;
and Ri0 is selected from C5-ioheteroaryl,
Cs-sheterocycloalkyl, C3-i2cycloalkyl and phenyl;
wherein said heteroaryl or heterocycloalkyl of Rio or
the combination of R a and R9a and additionally the
cycloalkyl or phenyl of Rio is optionally substituted
with 1 to 3 radicals independently selected from halo,
hydroxy, cyano, cyano-Ci^alkyl, nitro, Ci-6alkyl,
Ci.6alkoxy, halosubstituted- Ci- alkyl,
halo-substituted-Ci- alkoxy, phenyl, -NR8aR8a and
-C(O)OR8a; wherein each R8a is independently selected
from hydrogen and d alkyl. [0032] In a further
embodiment, with respect to compounds of Formula Ia,
Ri is selected from phenyl and cyclohexyl; wherein
said phenyl and cyclohexyl is optionally substituted
with 1 to 2 radicals independently selected from
chloro, bromo, fluoro, methyl, cyano, methyl-sulfanyl,
t-butyl, methoxy-carbonyl, butoxy, trifluoromethoxy,
trifluoromethyl, methoxy, isopropyl, piperidinyl and
phenyl optionally substituted with halo. [0033] In a
further embodiment, R is selected from piperazinyl,
morpholino, pyridinyl, pyrazolyl, benzthiazolyl,
phenyl and phenoxy; wherein said piperazinyl,
morpholino, pyridinyl, pyrazolyl, benzthiazolyl,
phenyl or phenoxy is optionally substituted with 1 to
2 radicals independently selected from: bromo; chloro;
fluoro; iodo; hydroxy; isopropyl; methyl; cyclohexyl;
oxazolyl; isoxazolyl optionally substituted with 1 to
2 methyl radicals; pyrazolidinyl; methyl-carbonyl;
amino-carbonyl; morpholino; thienyl; furanyl;
cyclohexyl-amino optionally substituted with an amino
radical; methylsulfonyl; trichloromethyl;
methoxy-carbonyl; chloro-methyl; butoxy-ethenyl;
butoxyethyl; trifluoromethyl; trifluoromethoxy;
ethoxy-carbonyl; t-butyl; amino-carbonyl; ethyl;
propyl; methoxy; methoxy-methyl; carboxy; piperidinyl;
piperidinyl-methyl;morpholino-methyl;
diethyl-amino-methyl; isobutyl-amino-methyl;
cyclopropyl-methylamino- methyl; isopropoxy-methyl;
ethenyl; cyclopropyl; butoxy; [l,2,4]oxadiazol-5-yl
optionally substituted with methyl; piperazinyl
optionally substituted with 1 to 2 radicals
independently selected from methyl, isopropyl and
methyl-sulfonyl; 2-oxo-piperidin-lyl;
2-oxo-pyrrolidin-l-yl; 2H-[l,2,4]triazol-3-yl;
l-methyl-lH-[l,2,4]triazol-3-yl; pyrazolyl optionally
substituted with methyl; pyridazinyl; pyrazinyl
optionally substituted with 1 to 2 radicals
independently selected from cyano and methyl;
pyridinyl optionally substituted with 1 to 2 radicals
independently selected from halo, methyl and amino;
pyridinyl-N-oxide optionally substituted with methyl;
pyrimidinyl optionally substituted with 1 to 2
radicals independently selected from halo, methyl and
amino; phenyl optionally substituted with 1 to 2
radicals independently selected from halo, methyl and
trifluoromethyl; imidazolyl optionally substituted
with 1 to 2 radicals independently selected from
methyl, ethyl and cyano-methyl; and
6-oxo-l,6-dihydropyridin- 3-yl. [0034] In a further
embodiment, R3 is selected from hydrogen, methyl,
methylsulfonyl, t-butoxy-carbonyl-methyl,
amino-carbonyl-methyl, methyl-[l,2,4]oxadiazolyl,
cyano-methyl, carboxy, ethoxy-carbonyl,
methyl-amino-carbonyl, dimethyl-aminocarbonyl, benzyl,
furanyl, pyridinyl, indolyl, morpholino-carbonyl,
piperidinyl-aminocarbonyl, piperidinyl-carbonyl,
isopropoxy-carbonyl, amino-carbonyl, methyl-sulfanyl,
methyl-amino-carbonyl, cyano, methyl-sulfonyl,
methyl-piperazinyl, benzyl and phenyl optionally
substituted with 1 to 2 radicals independently
selected from methyl, methoxy, fluoro, chloro, bromo,
iodo, cyano, nitro, hydroxy-methyl, ethoxy-carbonyl,
methylsulfonyl, dimethyl-amino, methyl-amino,
cyclopropyl-aminocarbonyl, isopropoxy, trifluoromethyl
and trifluoromethoxy. [0035] In a further embodiment,
R4 is methyl, hydroxy-ethyl, t-butyl, phenyl, benzyl,
cyclohexyl, cyclopropyl, pyridinyl, furanyl,
morpholino-carbonyl, tetrahydrothiopyranyl,
tetrahydro-thiopyranyl 1,1 -dioxide and quinolinyl;
wherein said phenyl, benzyl, cyclohexyl, cyclopropyl,
pyridinyl, furanyl, morpholino-carbonyl,
tetrahydrothiopyranyl, tetrahydro-thiopyranyl 1,1
-dioxide and quinolinyl OfR4 is optionally substituted
with 1 to 2 radicals independently selected from
methyl, cyano, carboxy, aminocarbonyl, methoxy,
trifluoromethyl, isopropoxy, methyl-sulfanyl,
dimethyl-amino,ethoxy-carbonyl, trifluoromethoxy,
cyclopropyl-aminocarbonyl, pyridinylaminocarbonyl,
cyclohexyl-aminocarbonyl, isoxazolyl-aminocarbonyl,
dimethylaminoethyl- aminocarbonyl,
methoxy-ethyl-aminocarbonyl, nitro, amino, fluoro,
chloro, bromo, hydroxymethyl,
methyl-piperazinyl-carbonyl, morpholino-carbonyl and
piperidinylcarbonyl. [0036] In another embodiment are
compounds of Formula Ic: [0037] in which: Y is O; and
R is selected from hydrogen, halo, cyano, C alky.,
Ci-6alkoxy, halo-substituted Ci-6alkyl, -XNR 8R9, -XNR
8S(O)2R , -XRi0, -XOXNR 8R9 and -XNR 8NR8R ; wherein
each X is independently selected from a bond,
Ci^alkylene and C2-4alkenylene; each R is
independently selected from hydrogen, C^aHcyl and C2.
alkenyl; and Rio is selected from Cs-ioheteroaryl,
Cs-sheterocycloalkyl, C3-i2cycloalkyl and phenyl;
wherein said heteroaryl or heterocycloalkyl of Rio or
the combination OfR8 and R9 and additionally the
cycloalkyl or phenyl of Rio is optionally substituted
with 1 to 3 radicals independently selected from halo,
hydroxy, cyano, cyano-Ci- alkyl, nitro, Cialkyl,
halo-substituted-Ci- alkyl, halo-substituted-Ci-
6alkoxy, phenyl, - NR8R8 and -C(O)OR8; wherein each R8
is independently selected from hydrogen, Cialkyl and
C2-6alkenyl. [0038] In a further embodiment, with
respect to compounds of Formula Ic, Ri is selected
from phenyl and cyclohexyl; wherein said phenyl and
cyclohexyl is optionally substituted with 1 to 2
radicals independently selected from chloro, bromo,
fluoro, methyl, cyano, methyl-sulfanyl, t-butyl,
methoxy-carbonyl, butoxy, trifluoromethoxy,
trifluoromethyl, methoxy, isopropyl, piperidinyl and
phenyl optionally substituted with halo. [0039] In a
further embodiment, R2 is selected from piperazinyl,
morpholino, pyridinyl, pyrazolyl, benzthiazolyl,
phenyl and phenoxy; wherein said piperazinyl,
morpholino, pyridinyl, pyrazolyl, benzthiazolyl,
phenyl or phenoxy is optionallysubstituted with 1 to 2
radicals independently selected from: bromo; chloro;
fluoro; iodo; hydroxy; isopropyl; methyl; cyclohexyl;
oxazolyl; isoxazolyl optionally substituted with 1 to
2 methyl radicals; pyrazolidinyl; methyl-carbonyl;
amino-carbonyl; morpholino; thienyl; furanyl;
cyclohexyl-amino optionally substituted with an amino
radical; methylsulfonyl; trichloromethyl;
methoxy-carbonyl; chloro-methyl; butoxy-ethenyl;
butoxyethyl; trifluoromethyl; trifluoromethoxy;
ethoxy-carbonyl; t-butyl; amino-carbonyl; ethyl;
propyl; methoxy; methoxy-methyl; carboxy; piperidinyl;
piperidinyl-methyl; morpholino-methyl;
diethyl-amino-methyl; isobutyl-amino-methyl;
cyclopropyl-methylamino- methyl; isopropoxy-methyl;
ethenyl; cyclopropyl; butoxy; [l,2,4]oxadiazol-5-yl
optionally substituted with methyl; piperazinyl
optionally substituted with 1 to 2 radicals
independently selected from methyl, isopropyl and
methyl-sulfonyl; 2-oxo-piperidin-lyl;
2-oxo-pyrrolidin-l-yl; 2H-[l,2,4]triazol-3-yl;
l-methyl-lH-[l,2,4]triazol-3-yl; pyrazolyl optionally
substituted with methyl; pyridazinyl; pyrazinyl
optionally substituted with 1 to 2 radicals
independently selected from cyano and methyl;
pyridinyl optionally substituted with 1 to 2 radicals
independently selected from halo, methyl and amino;
pyridinyl-N-oxide optionally substituted with methyl;
pyrimidinyl optionally substituted with 1 to 2
radicals independently selected from halo, methyl and
amino; phenyl optionally substituted with 1 to 2
radicals independently selected from halo, methyl and
trifluoromethyl; imidazolyl optionally substituted
with 1 to 2 radicals independently selected from
methyl, ethyl and cyano-methyl; and
6-oxo-l,6-dihydropyridin- 3-yl. [0040] In a further
embodiment, R4 is methyl, hydroxy-ethyl, t-butyl,
phenyl, benzyl, cyclohexyl, cyclopropyl, pyridinyl,
furanyl, morpholino-carbonyl, tetrahydrothiopyranyl,
tetrahydro-thiopyranyl 1,1 -dioxide and quinolinyl;
wherein said phenyl, benzyl, cyclohexyl, cyclopropyl,
pyridinyl, furanyl, morpholino-carbonyl,
tetrahydrothiopyranyl, tetrahydro-thiopyranyl 1,1
-dioxide and quinolinyl of R4 is optionally
substituted with 1 to 2 radicals independently
selected from methyl, cyano, carboxy, aminocarbonyl,
methoxy, trifluoromethyl, isopropoxy, methyl-sulfanyl,
dimethyl-amino, ethoxy-carbonyl, trifluoromethoxy,
cyclopropyl-aminocarbonyl, pyridinylaminocarbonyl,
cyclohexyl-aminocarbonyl, isoxazolyl-aminocarbonyl,
dimethylaminoethyl- aminocarbonyl,
methoxy-ethyl-aminocarbonyl, nitro, amino, fluoro,
chloro, bromo,hydroxymethyl,
methyl-piperazinyl-carbonyl, morpholino-carbonyl and
piperidinylcarbonyl. [0041] In a further embodiment, R
is selected from methyl-sulfonylaminomethyl,
bromomethyl, methyl-sulfonyl-methyl,
ethyl(methyl)amino, dimethylamino, methyl, ethyl,
cyano, bromo, chloro, fluoro, morpholino,
methylpiperazinyl, dimethyl-amino-ethoxy,
methyl-amino-amino and hydroxyethyl(methyl)amino and
methoxy. [0042] In another embodiment, are compounds
selected from Formula Ie, Ig and Ih: [0043] in which:
Y is O; and R is selected from hydrogen, halo, cyano,
Ci-6alkyl, Ci-6alkoxy, halo-substituted C alky , -XNR
8R9, -XNR 8S(O)2R9, -XRw, -XOXNR 8R9 and -XNR 8NR8Rg;
wherein each X is independently selected from a bond,
Q^alkylene and C2-4alkenylene; each R8 is
independently selected from hydrogen, and C2. alkenyl;
and Rio is selected from Cs-ioheteroaryl, C
.sheterocycloalkyl, C . cycloalkyl and phenyl; wherein
said heteroaryl or heterocycloalkyl of Rio or the
combination OfR8 and R9 and additionally the
cycloalkyl or phenyl of Rio is optionally substituted
with 1 to 3 radicals independently selected from halo,
hydroxy, cyano, cyano-C^aHcyl, nitro, Q - alkyl,
Ci-6alkoxy, halo-substituted-Ci- alkyl,
halo-substituted-Ci.6alkoxy, phenyl, - NR8R8 and
-C(O)OR 8; wherein each R8 is independently selected
from hydrogen, Ci- 6alkyl and C2-6alkenyl. [0044] In a
further embodiment, with respect to compounds of
Formula Ie, Ig and Ih, Ri is selected from phenyl and
cyclohexyl; wherein said phenyl and cyclohexyl is
optionally substituted with 1 to 2 radicals
independently selected from chloro, bromo, fluoro,
methyl, cyano, methyl-sulfanyl, t-butyl,
methoxy-carbonyl, butoxy, trifluoromethoxy,
trifluoromethyl, methoxy, isopropyl, piperidinyl and
phenyl optionally substituted with halo.[0045] In a
further embodiment, R is selected from piperazinyl,
morpholino, pyridinyl, pyrazolyl, benzthiazolyl,
phenyl and phenoxy; wherein said piperazinyl,
morpholino, pyridinyl, pyrazolyl, benzthiazolyl,
phenyl or phenoxy is optionally substituted with 1 to
2 radicals independently selected from: bromo; chloro;
fluoro; iodo; hydroxy; isopropyl; methyl; cyclohexyl;
oxazolyl; isoxazolyl optionally substituted with 1 to
2 methyl radicals; pyrazolidinyl; methyl-carbonyl;
amino-carbonyl; morpholino; thienyl; furanyl;
cyclohexyl-amino optionally substituted with an amino
radical; methylsulfonyl; trichloromethyl;
methoxy-carbonyl; chloro-methyl; butoxy-ethenyl;
butoxyethyl; trifluoromethyl; trifluoromethoxy;
ethoxy-carbonyl; t-butyl; amino-carbonyl; ethyl;
propyl; methoxy; methoxy-methyl; carboxy; piperidinyl;
piperidinyl-methyl; morpholinomethyl;
diethyl-amino-methyl; isobutyl-amino-methyl;
cyclopropyl-methyl-aminomethyl; isopropoxy-methyl;
ethenyl; cyclopropyl; butoxy; [l,2,4]oxadiazol-5-yl
optionally substituted with methyl; piperazinyl
optionally substituted with 1 to 2 radicals
independently selected from methyl, isopropyl and
methyl-sulfonyl; 2-oxo-piperidin-l-yl;
2-oxo-pyrrolidin-l-yl; 2H-[l,2,4]triazol-3-yl;
1-methyl- lH-[l,2,4]triazol-3-yl; pyrazolyl optionally
substituted with methyl; pyridazinyl; pyrazinyl
optionally substituted with 1 to 2 radicals
independently selected from cyano and methyl;
pyridinyl optionally substituted with 1 to 2 radicals
independently selected from halo, methyl and amino;
pyridinyl-Noxide optionally substituted with methyl;
pyrimidinyl optionally substituted with 1 to 2
radicals independently selected from halo, methyl and
amino; phenyl optionally substituted with 1 to 2
radicals independently selected from halo, methyl and
trifluoromethyl; imidazolyl optionally substituted
with 1 to 2 radicals independently selected from
methyl, ethyl and cyano-methyl; and
6-oxo-l,6-dihydro-pyridin-3-yl. [0046] In a further
embodiment, R3 is selected from hydrogen, methyl,
methylsulfonyl, t-butoxy-carbonyl-methyl,
amino-carbonyl-methyl, methyl-[l,2,4]oxadiazolyl,
cyano-methyl, carboxy, ethoxy-carbonyl,
methyl-amino-carbonyl, dimethyl-aminocarbonyl, benzyl,
furanyl, pyridinyl, indolyl, morpholino-carbonyl,
piperidinyl-aminocarbonyl, piperidinyl-carbonyl,
isopropoxy-carbonyl, amino-carbonyl, methyl-sulfanyl,
methyl-amino-carbonyl, cyano, methyl-sulfonyl,
methyl-piperazinyl, benzyl and phenyl optionally
substituted with 1 to 2 radicals independently
selected from methyl, methoxy, fluoro, chloro, bromo,
iodo, cyano, nitro, hydroxy-methyl, ethoxy-carbonyl,
methylsulfonyl, dimethyl-amino, methyl-amino,
cyclopropyl-aminocarbonyl, isopropoxy, trifluoromethyl
and trifluoromethoxy. [0047] In a fiirther embodiment,
R4 is methyl, hydroxy-ethyl, t-butyl, phenyl, benzyl,
cyclohexyl, cyclopropyl, pyridinyl, furanyl, mof
holino-carbonyl, tetrahydrothiopyranyl,
tetrahydro-thiopyranyl 1,1 -dioxide and quinolinyl;
wherein said phenyl, benzyl, cyclohexyl, cyclopropyl,
pyridinyl, furanyl, morpholino-carbonyl,
tetrahydrothiopyranyl, tetrahydro-thiopyranyl 1,1
-dioxide and quinolinyl OfR4 is optionally substituted
with 1 to 2 radicals independently selected from
methyl, cyano, carboxy, aminocarbonyl, methoxy,
trifluoromethyl, isopropoxy, methyl-sulfanyl,
dimethyl-amino, ethoxy-carbonyl, trifluoromethoxy,
cyclopropyl-aminocarbonyl, pyridinylaminocarbonyl,
cyclohexyl-aminocarbonyl, isoxazolyl-aminocarbonyl,
dimethylaminoethyl- aminocarbonyl,
methoxy-ethyl-aminocarbonyl, nitro, amino, fluoro,
chloro, bromo, hydroxymethyl,
methyl-piperazinyl-carbonyl, morpholino-carbonyl and
piperidinylcarbonyl. [0048] In a further embodiment, R
is selected from methyl-sulfonylaminomethyl,
bromomethyl, methyl-sulfonyl-methyl,
ethyl(methyl)amino, dimethylamino, methyl, ethyl,
cyano, bromo, chloro, fluoro, morpholino,
methylpiperazinyl, dimethyl-amino-ethoxy,
methyl-amino-amino and hydroxyethyl(methyl)amino and
methoxy. [0049] Preferred compounds of the invention
are selected from 5-(4-Chlorophenyl)-
6-(2,4-dichloro-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[
3,4-d]pyrimidin-4-one;
5-(4-bromo-phenyl)-l-phenyl-6-p-tolyl-l,5-dihydro-pyra
zolo[3,4-d]pyrimidin-4-one; 5-
(4-chloro-phenyl)-6-(2,4-dichloro-phenyl)-l -phenyl-
lH-pyrazolo[3,4-b]pyridin-4- ylamine;
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-l-phenyl-l
H-pyrazolo[3,4- bjpyridine;
5-(4-chloro-phenyl)-6-(2,4-dichloro-phenyl)-4-ethoxy-l
-phenyl-lHpyrazolo[ 3 ,4-b]pyridine;
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-
1-(4-nitrophenyl)-
l,5-dihydro-pyrazolo[3,4-d]pyrirnidin-4-one;
5-(4-Chloro-phenyl)-6-(2,4-
dichloro-phenyl)-l-(2-nitro-phenyl)-l,5-dihydro-pyrazo
lo[3,4-d]pyrimidin-4-one; l-(4-
Amino-phenyl)-5-(4-chloro-phenyl)-6-(2,4-dichloro-phen
yl)-l,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-Bromo-phenyl)-6-(2-fluoro-phenyl)-l
-quinolin-2-yl-l ,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-bromo-phenyl)-6-(4-fluoro-phenyl)-lphenyl-l,5-dih
ydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Bromo-rhenyl)-l-pyridin-2- ,
yl-6-o-tolyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-on
e; 5-(4-Bromo-phenyl)-6-(2-
fluoro-phenyl)-l-(2-hydroxy-ethyl)-l,5-dihydro-pyrazol
o[3,4-d]pyrimidin-4-one; 5-(2,4-
Dichloro-phenyl)-6-(2-fluoro-phenyl)-l-phenyl-l,5-dihy
dro-pyrazolo[3,4-d]pyrimidin-4- one;
5-(4-Bromo-phenyl)-6-(2,4-dichloro-phenyl)- 1-phenyl-
1,5-dihydro-pyrazolo[3 ,4- d]pyrimidin-4-one;
6-(2,4-Dichloro-phenyl)-5-(4-fluoro-phenyl)-l-phenyl-l
,5-dihydropyrazolo[ 3 ,4-d]pyrimidin-4-one;
6-(4-Chloro-phenyl)-5-(2,4-dichloro-phenyl)-
1-phenyll, 5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-2-fluoro-phenyl)-6-(4-chlorophenyl)-
l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Chloro-phenyl)-5- (2,4-difluoro-phenyl)-l
-phenyl-1 ,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4- bromo-phenyl)-6-(2-chloro-phenyl)- 1-phenyl-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4- one;
5-(4-bromo-phenyl)-6-(3-chloro-phenyl)-l -phenyl-1,
5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-bromo-phenyl)-6-(2-bromo-phenyl)-l -phenyl-1
,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
5-(4-bromo-phenyl)-6-(2,4-difluoro-phenyl)-l -phenyll,
5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-biphenyl-4-yl-5-(4-bromo-phenyl)-lphenyl-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-bromo-phenyl)-6-(3,4- dichloro-phenyl)-l
-phenyl-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Chlorophenyl)-
l,5-diphenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-on
e; 5-(4-bromo-phenyl)-
6-(2-fluoro-phenyl)-l-pyridin-2-yl-l,5-dihydro-pyrazol
o[3,4-d]pyrimidin-4-one; 5-(4- bromo-phenyl)-l
-phenyl-6-o-tolyl-l
,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one; 5-(4-
bromo-phenyl)-6-(3 -fluorophenyl)-
1-phenyl-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4- one;
5-(4-bromo-phenyl)-l-cyclohexyl-6-(2-fluoro-phenyl)-l,
5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-Bromo-phenyl)- 1-tert-butyl-6-(2-fluoro-phenyl)-
1,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
5-(4-Bromo-phenyl)-6-(2-fluoro-phenyl)-l-(4-methoxyphe
nyl)- l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(2,4-
dichloro-phenyl)-4-methoxy-l -phenyl-1
H-pyrazolo[3,4-b]pyridine; 5-(4-Bromo-phenyl)-
1-(3-fluoro-phenyl)-6-(2-fluoro-phenyl)-l
,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one; 4-
[5-(4-Bromo-phenyl)-6-(2-fluoro-phenyl)-4-oxo-4,5-dihy
dro-pyrazolo[3,4-d]pyrimidin- 1-yl]-benzonitrile;
5-(4-Bromo-phenyl)-6-(2-fluoro-phenyl)- 1-m-tolyl-
1,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
5-(4-Bromo-phenyl)-6-(2-fluoro-phenyl)-l-(4-
trifluoromethyl-phenyl)-l,5-dihydro-pyrazolo[3,4-d]pyr
imidin-4-one; 5-(4-bromophenyl)-6-(4-methoxy-phenyl)-
1-phenyl- 1,5-dihydro-pyrazolo[3 ,4-d]pyrimidin-4-one;
5- (4-bromo-phenyl)-l-
rhenyl-6-(4-trifluoromethoxy-phenyl)-l,5-dihydro-pyraz
olo[3,4- d]pyrimidin-4-one;
5-(4-bromo-phenyl)-6-(4-tert-butyl-phenyl)- 1-phenyl-
1,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
5-(4-bromo-phenyl)-l-pheny]-6-(2-trifluorornethylpheny
l)- l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-bromo-phenyl)-6-(2,6-
difluoro-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]p
yrimidin-4-one; 5-(4-bromophenyl)-
6-(2,6-dichloro-phenyl)-l-phenyI-l,5-dihydro-pyrazolo[
3,4-d]pyrimidin-4-one;
5-(4-bromo-phenyl)-l-phenyl-6-(2,4,6-trifluoro-phenyl)
-l,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-bromo-phenyl)-6-(2-methoxy-phenyl)- 1-phenyl-
1,5-dihydropyrazolo[ 



3,4-d]pyrimidin-4-one;
5-(4-bromo-phenyl)-l-phenyl-6-(4-trifluoromethylphenyl
)- 1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-biphenyl-4-yl-5-(4-chlorophenyl)- 1-phenyl-
1,5-dihydro-pyrazolo[3 ,4-d]pyrimidin-4-one;
1-(4-Bromo-phenyl)-2-
(2-fluoro-phenyl)-9-phenyl-l,9-dihydro-purin-6-one;
4-[6-(2-Fluoro-phenyl)-4-oxo-lphenyl-
l,4-dihydro-pyrazolo[3,4-d]pyrimidin-5-yl]-benzonitril
e; 6-(2-Fluoro-phenyl)-5-
(4-methylsulfanyl-phenyl)-l-phenyl-l,5-dihydro-pyrazol
o[3,4-d]pyrimidin-4-one; 5-(4-
tert-Butyl-phenyl)-6-(2-fluoro-phenyl)- 1-phenyl-
1,5-dihydro-pyrazolo[3 ,4-d]pyrimidin- 4-one;
4-[6-(2-Fluoro-phenyl)-4-oxo-l-phenyl-l,4-dihydro-pyra
zolo[3,4-d]pyrimidin-5- yl]-benzoic acid methyl ester;
5-(4-Butoxy-phenyl)-6-(2-fluoro-phenyl)- 1-phenyl-
1,5- dihydro-pyrazolo[3,4-d]pyrimidm-4-one;
5-Biphenyl-4-yl-6-(2-fluoro-phenyl)- 1-phenyll,
5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(2-Fluoro-phenyl)-l-phenyl-5-(4-
trifluoromethoxy-phenyl)-l,5-dihydro-pyrazolo[3,4-d]py
rimidin-4-one; 6-(2-Fluoro phenyl)-
1-phenyl-5-(4-trifluoromethyl-phenyl)-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4- one;
5-Benzyl-6-(2-fluoro-phenyl)-l-phenyl-l,5-dihydro-pyra
zolo[3,4-d]pyrimidin-4- one;
5-Cyclohexyl-6-(2-fluoro-phenyl)-l -phenyl-1
,5-dihydro-pyrazolo[3,4-d]pyrimidin- 4-one;
5-(4-Bromo-phenyl)-6-(2-fluoro-phenyl)-l-methyl-l,5-di
hydro-pyrazolo[3,4- d]pyrimidin-4-one;
4-Chloro-5-(4-chloro-phenyl)-6-(2,4-dichloro-phenyl)-l
-phenyl-lHpyrazolo[ 3,4-b]pyridine;
5,6-Bis-(4-chloro-phenyl)-l -phenyl- 1H-pyrazolo[3
,4-b]pyridin- 4-ol;
5,6-Bis-(4-chloro-phenyl)-4-methoxy-l
-phenyl-lH-pyrazolo[3,4-b]pyridine; 6-(4-
Chloro-phenyI)-5-(2,4-dichloro-phenyl)-3-phenyl-3H-imi
dazo[4,5-b]pyridin-7-ylamine;
1-(4-Bromo-phenyl)-2-(2,4-dichloro-phenyl)-9-p-tolyl-
1,9-dihydro-purin-6-one; 1-(4-
Bromo-phenyl)-2-(2,4-dichloro-phenyl)-9-phenyl-
1,9-dihydro-purin-6-one;
1-(4-Bromophenyl)-2-(4-chloro-phenyl)-9-phenyl-
1,9-dihydro-purin-6-one; 1-(4-Bromo-phenyl)-2-
(3,4-dichloro-phenyl)-9-phenyl-l,9-dihydro-purin-6-one
; l-(4-Bromo-phenyl)-9-phenyl- 2-p-tolyl-
1,9-dihydro-purin-6-one;
1-(4-Bromo-phenyl)-9-phenyl-2-(4-trifluoromethylphenyl
)- 1,9-dihydro-purin-6-one;
5-(4-bromo-phenyl)-6-(2-fluoro-phenyl)- 1-
(morpholine-4-carbonyl)-l,5-dihydro-pyrazolo[3,4-d]pyr
imidin-4-one; 5,6-Bis-(4- chloro-phenyl)-l -phenyl-
lH-pyrazolo[3,4-b]pyrazine;
2-[5-(4-Chloro-phenyl)-6-(2,4-
dichloro-phenyl)-l-phenyl-lH-pyrazolo[3,4-b]pyridin-4-
yloxy]-ethanol; 5-(4-Bromophenyl)-
6-(2-fluoro-phenyl)-l-(tetrahydro-thiopyran-4-yl)-l,5-
dihydro-pyrazolo[3,4- d]ryrimidin-4-one;
[5,6-Bis-(4-chloro-phenyl)-l -phenyl-
lH-pyrazolo[3,4-b]pyridin-4- yl]-dimethyl-amine;
5-(4-Bromo-phenyl)-1-(1,1-dioxo-hexahydro-
1l6-thiopyran-4-yl)-6-
(2-fluoro-phenyl)-l,5-dihydro-pyrazolo[3,4-d]pyrimidin
-4-one; 5-(4-Chloro-phenyl)-6-
[4-(3-methyl-[l,2,4]oxadiazol-5-yl)-phenyl]-l-phenyl-l
,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(4-isoxazol-5-yl-phenyl)-l-pheny
l-l,5- dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-l-phenyl-6-[4-(2Hpyrazol-
3-yl)-phenyl]-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Acetyl-phenyl)- 5-(4-chloro-phenyl)-l -phenyl-1
,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one; 4-[5-(4-
Chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydro-lH-pyrazolo[
3,4-d]pyrimidin-6-yl]- benzamide;
6-[4-(2-Amino-pyrimidin-4-yl)-phenyl]-5-(4-chloro-phen
yl)- 1-phenyl- 1,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-l-phenyl-6-(4-pyrimidin-
4-yl-phenyl)-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-on
e; 5-(4-Chloro-phenyl)-6-[4-(2-
methyl-pyrimidin-4-yl)-phenyl]-l
-phenyl-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-l-phenyl-6-[4-(2H-[l,2,4]triazol-3
-yl)-phenyl]-l,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(4-[l,2,4]oxadiazol-5-ylphenyl)-
l -phenyl-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-Biphenyl-4-yl-5-(4-
chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydro-lH-pyrazolo[
3,4-d]pyrimidine-3-carboxylic acid amide;
6-Biphenyl-4-yl-5-(4-chloro-phenyl)-4-oxo-l
-phenyl-4,5-dihydro-lHpyrazolo[
3,4-d]pyrimidine-3-carboxylic acid ethyl ester;
5-(4-chloro-phenyl)-6-(3'- fluoro-biphenyl-4-yl)-l
-phenyl-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4- chloro-phenyl)-6-(4-mqf
holin-4-yI-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[3,4-
d]pyrimidin-4-one;
5-(4-chloro-phenyl)-6-(4-imidazol-l-yl-phenyl)-l
-phenyl-1,5- dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-chloro-phenyl)-
1-phenyl-6-(4-pyridin-2-yl-phenyl)-l,5-dihydro-pyrazol
o[3,4-d]pyrimidin-4-one;
5-(4-chloro-phenyl)-l-phenyl-6-
(4-phenyl-piperazin-l-yl)-l,5-dihydro-pyrazolo[3,4-d]p
yrimidin-4-one; 6-benzothiazol-
2-yl-5-(4-chloro-phenyl)-l-phenyl-l,5-dihydro-pyrazolo
[3,4-d]pyrimidin-4-one; 5-(4- chloro-phenyl)-
1-phenyl-6-p-tolyloxy-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one; 6-(4-
bromo-phenyl)-3-phenyl-5-p-tolyl-l
,6-dihydro-pyrazolo[4,3-d]pyrimidin-7-one; 1-(4-
Chloro-phenyl)-2-(4-isopropyl-phenyl)-9-phenyl-
1,9-dihydro-purin-6-one; 1-(4-Chlorophenyl)-
2-(4-methoxymethyl-phenyl)-9-phenyl-l,9-dihydro-purin-
6-one; 5-(4-Bromophenyl)-
l-phenyl-6-pyridin-3-yl-l,5-dihydro-pyrazolo[3,4-d]pyr
imidin-4-one; 6-(2-
Fluoro-phenyl)-l-phenyl-5-pyridin-3-yl-l,5-dihydro-pyr
azolo[3,4-d]pyrimidin-4-one; 5-
(4-Bromo-phenyl)-6-(2-fluoro-phenyl)-
1-(tetrahydro-pyran-4-yl)- 1,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(4-iodo-phenyl)-l -phenyl- 1,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(4'-fluoro-biphenyl-4-
yl)-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-on
e; 5-(4-Chloro-phenyl)-6-(2'-
fluoro-biphenyl-4-yl)-l-phenyl-l,5-dihydro-pyrazolo[3,
4-d]pyrimidin-4-one; 6-(2-
Fluoro-phenyI)-l-phenyl-5-(4-piperidin-l-yl-phenyl)-l,
5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-l-phenyl-6-(4'-trifluoromethyl-bip
henyl-4-yl)- 1,5-dihydro-pyrazolo[3
,4-d]pyrimidin-4-one; 5-(4-Chloro-phenyl)-
1-phenyl-6-(4-
thiophen-3-yl-phenyl)-l,5-dihydro-pyrazolo[3,4-d]pyrim
idin-4-one; 5-(4-Chlorophenyl)-
6-[4-(4-methyl-piperazin-l-yl)-phenyl]-l-phenyl-l,5-di
hydro-pyrazolo[3,4- d]pyrimidin-4-one;
{2-[5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-
1-phenyl- IHpyrazolo[
3,4-b]pyridin-4-yloxy]-ethyl}-dimethyl-amine;
2-[5-(4-Chloro-phenyl)-6-(2,4-
dichloro-phenyl)-l-phenyl-lH-pyrazolo[3,4-b]pyridin-4-
ylamino]-ethanol; 5-(4-Chlorophenyl)-
6-(2,4-dichloro-phenyl)-4-(3-morpholin-4-yl-propoxy)-l
-phenyl-lHpyrazolo[ 3,4-b]pyridine;
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-4-[2-(4-me
thylpiperazin- 1 -yl)-ethoxy]-l
-phenyl-lH-pyrazolo[3,4-b]pyridine;
5-(4-Chloro-phenyl)-6-
(2,4-dichloro-phenyl)-4-(2-morpholin-4-yl-ethoxy)-
1-phenyl- 1H-pyrazolo[3,4- bjpyridine;
1-(4-ChIoro-phenyl)-9-phenyl-2-(4-pyridin-2-yl
-phenyl)- 1,9-dihydro-purin- 6-one;
5-(4-Chloro-phenyl)- 1-phenyl-6-(4-piperidin-
1-yl-phenyl)- 1,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one;
6-(4-Bromo-phenyl)-5-(4-chloro-phenyl)-l -phenyl- 1,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(4-phenoxy-phenyl)-lphenyl-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Bromo-phenyl)-l-phenyl-6-(4-phenyl-piperazin-l-yl
)-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Bromophenyl)-
6-[4-(4-fluoro-rhenyl)-piperazin-1-yl]-1-phenyl-
1,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
6-(4-Bromo-2-fluoro-phenyl)-5-(4-chloro-phenyl)-l-phen
yl-l,5- dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Bromo-2-chloro-phenyl)-5-(4-chlorophenyl)-
1-phenyl-1,5-dihydro-pyrazolo[3 ,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6- (2-fluoro-4-mof
holin-4-yl-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[3,4-d
]pyrimidin-4- one; 6-(2-Chloro-4-mof
holin-4-yl-phenyl)-5-(4-chloro-phenyl)-
1-phenyl-1,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(3-fluoro-biphenyl-4-yl)-lphenyl
- l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(3-Chloro-biphenyl-4-yl)-5-(4-
chloro-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyr
imidin-4-one; 5-(4-Chlorophenyl)-
6-(4-furan-3-yl-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[
3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-l-phenyl-6-(4-pyridin-3-yl-phenyl)
-l,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-1-phenyl-6-(4-pyridin-4-yl-phenyl)
- 1,5-dihydropy tazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-[4-(3,5-dimethyl-isoxazol-4-yl)-
phenyl]-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-
4-one; 6-Biphenyl-4-yl-5-(4-
chloro-phenyl)-l-(tetrahydro-pyran-4-yl)-l,5-dihydro-p
yrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-[l-(3-fluoro-phenyl)-lH-pyrazol-
4-yl]-l-phenyl-l,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one;
4-[5-(4-Chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydrolH-
pyrazolo[3,4-d]pyrimidin-6-yl]-benzoic acid methyl
ester; 5-(4-Bromo-phenyl)-6-
morpholin-4-yl-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyr
imidin-4-one; 5-(4-Bromophenyl)-
6-(4-isopropyl-piperazin-l-yl)-l-phenyl-l,5-dihydro-py
razolo[3,4-d]pyrimidin- 4-one;
5-(4-Chloro-phenyl)-1-phenyl-6-(4-pyrazol-
1-yl-phenyl)- 1,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one;
6-[4-(2-amino-cyclohexylamino)-phenyl]-5-(4-chlorophen
yl)-
1-phenyl-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Bromo-3-fluorophenyl)-
5-(4-chloro-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[3,4-
d]pyrimidin-4-one; 4-
[5-(4-Chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydro-lH-pyr
azolo[3,4-d]pyrimidin-6-yl]- benzoic acid ethyl ester;
5-(4-Chloro-phenyl)-6-(2-fluoro-biphenyl-4-yl)-l
-phenyl- 1,5- dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(3-fluoro-4-morpholin-
4-yl-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrim
idin-4-one; 5-(4-Chlorophenyl)-
6-[3-fluoro-4-(4-methyl-piperazin-l-yl)-phenyl]-l-phen
yl-l,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
5-(4-ChIoro-phenyl)-6-[3-fluoro-4-(4-isopropylpiperazi
n- 1-yl)-phenyl]
-1-phenyl-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4- Chloro-phenyl)-6-(2'-methyl-biphenyl-4-yl)-
1-phenyl-1,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(3'-methyl-biphenyl-4-yl)-l-phen
yl-l,5- dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(4'-methyl-biphenyl-4- yl)-l
-phenyl-1 ,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-[2-
fluoro-4-(4-methyl-piperazin-l -yl)-phenyl]-l
-phenyl-1 ,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-[2-fluoro-4-(4-isopropyl-piperaz
in- 1-yl)- phenyl]-l
-phenyl-1,5-dihydro-pyrazolo[3,4-d]ryrimidin-4-one;
6-[2-Chloro-4-(4-methylpiperazin-
1-yl)-phenyl]-5-(4-chloro-phenyl)- 1-phenyl-
1,5-dihydro-pyrazolo[3 ,4- d]pyrimidin-4-one;
6-[2-Chloro-4-(4-isopropyl-piperazin-
1-yl)-phenyl]-5-(4-chloro phenyl)- 1-phenyl-
1,5-dihydro-ryrazolo[3,4-d]ryrimidin-4-one;
5-(4-Chloro-phenyl)- 1-
phenyl-6-o-tolyloxy-l,5-dihydro-pyrazolo[3,4-d]pyrimid
in-4-one; 5-(4-Chloro-phenyl)- 1-phenyl-6-m-tolyloxy-
1,5-dihydro-pyrazolo[3 ,4-d]pyrimidin-4-one;
5-(4-Chlorophenyl)-
l-phenyl-6-p-tolyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidi
n-4-one; 5-(4-Chlorophenyl)-
1-phenyl-6-(4-trifluoromethyl-phenyl)-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4- one;
5-(4-Chloro-phenyl)-6-(4-methanesulfonyl-piperazin-l-y
l)-l -phenyl-1, 5-dihydropyrazolo[
3,4-d]pyrimidin-4-one;
7-Benzyl-l-(4-chloro-phenyl)-2-(2,4-dichloro-phenyl)-
1,7-dihydro-purin-6-one; 9-Benzyl-
1-(4-chloro-phenyl)-2-(2,4-dichloro-phenyl)- 1,9-
dihydro-purin-6-one;
1-(4-Bromo-phenyl)-2-(2,4-dichloro-phenyl)-7-phenyl-
1,7- dihydro-purin-6-one;
1-(4-Bromo-phenyI)-9-cyclopropyl-2-(2,4-dichloro-pheny
l)- 1,9- dihydro-purin-6-one;
3-[l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-6-oxo-l
,6-dihydropurin- 7-yl]-benzonitrile;
l-(4-Chloro-phenyl)-9-phenyl-2-(4-thiophen-3-yl-phenyl
)-l,9- dihydro-purin-6-one;
l-(4-Bromo-phenyl)-2-(2,4-dichloro-phenyl)-8-methyl-9-
phenyl- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-8-ethyl-9-
phenyl- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-9-phenyl-2-(4-pyridin-4-yl-phenyl)
- 1,9- dihydro-purin-6-one;
l-(4-Bromo-phenyl)-2-(2-fluoro-phenyl)-9-phenyl-l,9-di
hydropurin- 6-one;
1-Biphenyl-4-yl-2-(4-chloro-phenyl)-7-phenyl-
1,7-dihydro-purin-6-one;
1,2-Bis-(4-chloro-phenyl)-7-phenyl-l
,7-dihydro-purin-6-one; 1-(4-Chloro-phenyl)-2-
(2,4-dichloro-phenyl)-9-phenyl-l,9-dihydro-purin-6-one
; l-(4-Bromo-phenyl)-2-(2,4-
dichloro-phenyl)-9-phenyl-l,9-dihydro-purin-6-one;
2-Biphenyl-4-yl-l-(4-chlorophenyl)-
9-phenyl-l,9-dihydro-purin-6-one;
4-[l-(4-Bromo-phenyl)-2-(2,4-dichlorophenyl)-6-oxo-
1,6-dihydro-purin-9-yl]-benzonitrile;
1-(4-Bromo-phenyl)-9-phenyl-2-(2-
trifluoromethyl-phenyl)- 1,9-dihydro-purin-6-one;
1-(4-Bromo-phenyl)-9-phenyl-2-mtolyl-
1,9-dihydro-purin-6-one;
1-(4-Bromo-phenyl)-9-phenyl-2-o-tolyl-
1,9-dihydropurin- 6-one;
1-(4-Bromo-phenyl)-2-(4-methoxy-phenyl)-9-phenyl-
1,9-dihydro-purin-6- one;
l-(4-Bromo-phenyl)-2-(2,3-difluoro-phenyl)-9-phenyl-l,
9-dihydro-purin-6-one; 1-
(4-Bromo-phenyl)-2-(4-fluoro-3-methyl-phenyl)-9-phenyl
-l ,9-dihydro-purin-6-one; 1-
(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-(3-nitro-p
henyl)-l,7-dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-furan-3-
yl-l,7-dihydro-purin-6-one; l-(4-
Chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-(2-trifluorom
ethyl-phenyl)-l,9-dihydro-purin- 6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-(3,5-dif
luoro-phenyl)-l,9-dihydropurin- 6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-(2-isopr
opoxy-phenyl)-l,9- dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-(3-
trifluoromethoxy-phenyl)- 1,7-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(2,4-dichloro phenyl)-7-(3
,5-dimethyl-phenyl)- 1,7-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(2,4-
dichloro-phenyl)-9-(3-trifluoromethoxy-phenyl)-l
,9-dihydro-purin-6-one; 1-(4-Chlorophenyl)-
2-(2,4-dichloro-phenyl)-9-(3 ,5-dimethyl-phenyl)-
1,9-dihydro-purin-6-one; 2-(4- Bromo-phenyl)-
1-(2,4-dichloro-phenyl)-7-phenyl-
1,7-dihydro-purin-6-one; 1-(4-Chlorophenyl)-
2-(2,4-dichloro-phenyl)-9-(3-nitro-phenyl)-l,9-dihydro
-purin-6-one; 3-[l-(4-
Chloro-phenyl)-2-(2,4-dichloro-phenyl)-6-oxo-
1,6-dihydro-purin-9-yl]-benzonitrile; 1-
(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-f
uran-3-yl-l,9-dihydro-purin-6-one; l-(4-
Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-(3,5-difluoro
-phenyl)-l,7-dihydro-purin-6- one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-(2-metho
xy-5-methyl-phenyl)-l,9- dihydro-purin-6-one;
2-(4-Chloro-phenyl)-l-(2-fluoro-phenyl)-7-phenyl-l,7-d
ihydropurin- 6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-(5-fluor
o-2-methoxyphenyl)- 1,7-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-(2-
trifluoromethyl-phenyl)- 1,7-dihydro-purin-6-one;
1-(4-Bromo-phenyl)-2-(4-tert-butylphenyl)-
9-phenyl-l,9-dihydro-purin-6-one;
l-(4-Bromo-phenyl)-2-(3-fluoro-phenyl)-9-
phenyl-l,9-dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(4-iodo-phenyl)-9-phenyl-l,9-
dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(3',5'-difluoro-biphenyl-4-yl)-9
-phenyl-l,9- dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(2'-fluoro-biphenyl-4-yl)-9-phen
yl-l ,9- dihydro-purin-6-one;
l-(4-ChIoro-phenyl)-2-(3'-fluoro-biphenyl-4-yl)-9-phen
yl-l,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(4'-fluoro-biphenyl-4-yl)-9-phen
yl-l ,9- dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-pyridin-
3-yl-l,7- dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-
rhenyl)-9-pyridin-3-yl-l,9- dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-pyridin-
4-yl-l,7- dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-(2-fluor
o-phenyl)- 1,7-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-(2
-fluoro phenyl)- 1,9-dihydro-purin-6-one; 2-[
1-(4-Chloro-phenyl)-2-(2,4-dichIoro-phenyl)-6-oxo-
1,6-dihydro-purin-7-yl] -indole- 1-carboxylic acid
tert-butyl ester; l-(4-Chloro-phenyl)-2-
(2,4-dichloro-phenyl)-7-(4-hydroxymethyl-phenyl)-
1,7-dihydro-purin-6-one; 1-(4-
Chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-(4-hydroxymet
hyl-phenyl)-l,9-dihydro-purin- 6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-(2,5-dif
luoro-phenyl)-l,7-dihydropurin- 6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-(2,5-dif
luoro-phenyl)-l,9- dihydro-purin-6-one;
7-(5-Chloro-2-methyl-phenyl)-
1-(4-chloro-phenyl)-2-(2,4-dichlorophenyl)-
1,7-dihydro-purin-6-one;
9-(5-Chloro-2-methyl-phenyl)-l -(4-chloro-phenyl)-2-
(2,4-dichloro-phenyl)- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(2,4-dichlorophenyl)-
7-(2,5-dichloro-phenyl)-l,7-dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(2,4-
dichloro-phenyl)-9-(2,5-dichloro-phenyl)-l,9-dihydro-p
urin-6-one; l-(4-Chloro-phenyl)-
2-(2,4-dichloro-phenyl)-7-(2-nitro-phenyl)-l,7-dihydro
-purin-6-one; l-(4-Chlorophenyl)-
2-(2,4-dichloro-phenyl)-9-(2-nitro-phenyl)-l,9-dihydro
-purin-6-one; 3-[l-(4-
Chloro-phenyl)-2-(2,4-dichloro-phenyl)-6-oxo-
1,6-dihydro-purin-7-yl]-benzoic acid ethyl ester;
3-[l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-6-oxo-l
,6-dihydro-purin-9- yl]-benzoic acid ethyl ester;
4-[l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-6-oxo-l
,6- dihydro-purin-7-yl]-N-cyclopropyl-benzamide;
4-[l-(4-Chloro-phenyl)-2-(2,4-dichlorophenyl)- 6-oxo-l
,6-dihydro-purin-9-yl]-N-cyclopropyl-benzamide;
1-(4-Chloro-phenyl)-
2-(2,4-dichloro-phenyl)-7-(4-fluoro-2-methyl-phenyl)-
1,7-dihydro-purin-6-one; 1-(4-
Chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-(5-fluoro-2-m
ethyl-phenyl)-l,9-dihydro-purin- 6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-(3-metho
xy-phenyl)-l,7-dihydropurin- 6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-(3-metho
xy-phenyl)-l,9- dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichIoro-phenyl)-7-(4-
methanesulfonyl -phenyl)- 1,7-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(2,4-dichlorophenyl)-
9-(4-methanesulfonyl-phenyl)-l,9-dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-(4-dimet
hylamino-phenyl)-l,7-dihydro-purin-6-one; l-(4-
Chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-(4-dimethylam
ino-phenyl)-l,9-dihydro-purin- 6-one;
1-(4-Chloro-phenyl)-7-(2-chloro-phenyl)-2-(2,4-dichlor
o-phenyl)-l ,7-dihydropurin- 6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-7-(2,5-dim
ethyl-phenyl)-l,7- dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-(2,5-dim
ethylphenyl)- 1,9-dihydro-purin-6-one; 4-[
1-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-6-oxol,
6-dihydro-purin-7-yl]-benzoic acid ethyl ester;
4-[l-(4-Chloro-phenyl)-2-(2,4-dichlorophenyl)-
6-oxo-l,6-dihydro-purin-9-yl]-benzoic acid ethyl
ester; l-(4-Chloro-phenyl)-2-
(2,4-dichloro-phenyl)-7-(4-methylamino-phenyl)-
1,7-dihydro-purin-6-one; 1-(4-Chlorophenyl)-
2-(2,4-dichloro-phenyl)-8-methyl-9-phenyl-l
,9-dihydro-purin-6-one; 1-(4-
Bromo-phenyl)-2-(3-fluoro-4-trifluoromethyl-phenyl)-9-
phenyl-l,9-dihydro-purin-6-one;
1-(4-Bromo-phenyl)-2-(4-ethyl-phenyl)-9-phenyl-
1,9-dihydro-purin-6-one; 1-(4-Bromophenyl)-
2-(2,4-dichloro-phenyl)-8-ethyl-9-phenyl-
1,9-dihydro-purin-6-one; 1-(4-Bromophenyl)-
9-phenyl-2-(4-propyl-phenyl)- 1,9-dihydro-purin-6-one;
1-(4-Bromo-phenyl)-2-
(2,4-dichloro-phenyl)-9-(3-trifluoromethoxy-phenyl)-l,
9-dihydro-purin-6-one; l-(4-
Bromo-phenyl)-9-(2-methoxy-5-methyl-phenyl)-2-p-tolyl-
l,9-dihydro-purin-6-one; 3-[l-
(4-Bromo-phenyl)-6-oxo-2-p-tolyl-l,6-dihydro-purin-9-y
l]-benzonitrile; 3-[l-(4-Bromophenyl)-
2-(2,4-dichloro-phenyl)-6-oxo-l
,6-dihydro-purin-9-yl]-benzonitrile; 1-(4-
Bromo-phenyl)-8-ethyl-9-phenyl-2-(4-propyl-phenyl)-
1,9-dihydro-purin-6-one; 1-(4-
Bromo-phenyl)-8-ethyl-2-(4-ethyl-phenyl)-9-phenyl-
1,9-dihydro-purin-6-one; 1-(4-
Bromo-phenyl)-8-ethyl-9-phenyl-2-(4-trifluoromethyl-ph
enyl)-l,9-dihydro-purin-6-one;
l-(4-Bromo-phenyl)-2-(2,4-dichloro-phenyl)-9-(2-methox
y-5-methyl-phenyl)-l,9- dihydro-purin-6-one;
1-(4-Bromo-phenyl)-8-ethyl-9-phenyl-2-p-tolyl-
1,9-dihydro-purin- 6-one;
l-(4-Chloro-phenyl)-2-(2-fluoro-4-methyl-phenyl)-9-phe
nyl-l,9-dihydro-purin-6- one;
1-(4-Chloro-phenyl)-2-(2-fluoro-4-trifluoromethyl-phen
yl)-9-phenyl- 1,9-dihydropurin- 6-one;
l-(4-Chloro-phenyl)-2-(2,4-dimethyl-phenyl)-9-phenyl-l
,9-dihydro-purin- 6-one; 2-(4-Chloro-2-fluoro-phenyl)-
1-(4-chloro-phenyl)-9-phenyl- 1,9-dihydro-purin-6-
one;
1-(4-Chloro-phenyl)-9-phenyl-2-(4-trifluoromethyl-phen
yl)- 1,9-dihydro-purin-6- one;
1-(4-Chloro-phenyl)-9-phenyl-2-p-tolyl-
1,9-dihydro-purin-6-one; 1-(4-Chlorophenyl)-
9-phenyl-2-(4-propyl-phenyl)-l ,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-
(4-ethyl-phenyl)-9-phenyl-l,9-dihydro-purin-6-one;
4-[l-(4-Chloro-phenyl)-6-oxo-9-phenyl-6,9-dihydro-lH-p
urin-2-yl]-benzoic acid methyl ester;
2-Biphenyl-4-yl-l-(4- chloro-phenyl)-8-ethyl-9-phenyl-
1,9-dihydro-purin-6-one; 1-(4-Chloro-phenyl)-2-(4-
isobutyl-phenyl)-9-phenyl- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-9-phenyl-2-(4- 



pyridin-S-yl-phenyO-l^-dihydro-purin- -one;
5-(4-Chloro-phenyl)-6-(2,4-dichlorophenyl)-
1-(2-nitro-phenyl)- 1,5-dihydro-pyrazolo[3
,4-d]pyrimidin-4-one; 1-(4-Aminophenyl)-
5-(4-chloro-phenyl)-6-(2,4-dichloro-phenyl)-l,5-dihydr
o-pyrazolo[3,4- d]pyrimidin-4-one;
5,6-Bis-(4-chloro-phenyl)-l-(4-nitro-phenyl)-l,5-dihyd
ropyrazolo[ 3,4-d]pyrimidin-4-one;
5,6-Bis-(4-chloro-phenyl)-l-(2-nitro-phenyl)-l,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
l-(4-Amino-phenyl)-5,6-bis-(4-chloro-phenyl)-
1,5-dihydro-pyrazolo [3,4-d]pyrimidin-4-one ;
5-(4-Chloro-phenyl)-6-(2 ,4-dichlorophenyl)-
l-(4-fluoro-phenyl)-l,5-dihydro-pyrazolo[3,4-d]pyrimid
in-4-one; 5-(4-Chlorophenyl)-
6-(2,4-dichloro-phenyl)-3-(4-methyl-piperazin- 1-yl)-
1-phenyl- 1,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
5-(4-Bromo-phenyl)-6-(2,4-dichloro-phenyl)-3-
methylsulfanyl- 1-phenyl- 1,5-dihydro-pyrazolo[3
,4-d]pyrimidin-4-one; 5-(4-Bromophenyl)-
6-(2,4-dichloro-phenyl)-3-methanesulfonyl-l-phenyl-l,5
-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
4-[5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-4-oxo-4
,5-dihydropyrazolo[ 3,4-d]pyrimidin-l -yl]-benzoic
acid; 5-(4-Chloro-phenyl)-6-(2,4-dichlorophenyl)-
1-(4-hydroxymethyl-phenyl)-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one; 5-(4-
Chloro-phenyl)-6-(2,4-dichloro-phenyl)-l-[4-(4-methyl-
piperazine-l-carbonyl)-phenyl]-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(2,4-dichlorophenyl)- l-[4-(mo f
holine-4-carbonyl)-phenyl]-l,5-dihydro-pyrazolo[3,4-d]
pyrimidin-4- one;
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-
1-[4-(piperidine- 1-carbonyl)-phenyl]-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-rhenyl)-6-(2,4-dichlorophenyl)-
1-[4-(4-methyl-piperazin- 1-ylmethyl)-phenyl]-
1,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-3-methylsu
lfanyl- 1- phenyl-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(2,4-
dichloro-phenyl)-3-methanesulfonyl-l-phenyl-l,5-dihydr
o-pyrazolo[3,4-d]pyrimidin-4- one;
l-(4-Chloro-phenyl)-8-(ethyl-methyl-amino)-9-phenyl-2-
(4-trifluoromethylphenyl)- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-8-dimethylamino-9-phenyl-2-(4-
trifluoromethyl-phenyl)- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-6-oxo-9-phenyl-
2-(4-trifluoromethyl-phenyl)-6,9-dihydro-
1H-purine-8-carbonitrile; 8-Bromo-
1-(4-chloro-phenyl)-2-(2,4-dichloro-phenyl)-9-phenyl-
1,9-dihydro-purin-6-one; 1-(4-Chlorophenyl)-
2-(2,4-dichloro-phenyl)-8-(ethyl-methyl-amino)-9-pheny
l-l,9-dihydro-purin-6- one;
1-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-8-morpholi
n-4-yl-9-phenyl- 1,9- dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-8-(4-methy
lpiperazin- 1-yl)-9-phenyl- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(2,4-dichlorophenyl)-
8-(2-dimethylamino-ethoxy)-9-phenyl-l
,9-dihydro-purin-6-one; 1-(4-Chlorophenyl)-
2-(2,4-dichloro-phenyl)-8-(N'-methyl-hydrazino)-9-phen
yl-l,9-dihydro-puri p-6- one;
l-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-8-[(2-hydr
oxy-ethyl)-methyl-amino]- 9-phenyl-
1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-8-
methoxy-9-phenyl-l ,9-dihydro-purin-6-one;
8-Bromo-2-(4-bromo-phenyl)-l -(4-chlorophenyl)-
9-phenyl- 1,9-dihydro-purin-6-one;
5-(4-chloro-phenyl)- 1-phenyl-6-(4-pyridin-2-
yl-piperazin- 1-yl)- 1,5-dihydro-pyrazolo[3
,4-d]pyrimidin-4-one; 5-(4-chloro-phenyl)- 1-
phenyl-6-(4-pyridin-4-yl-piperazin-l-yl)-l,5-dihydro-p
yrazolo[3,4-d]pyrirnidin-4-one; 5-
biphenyl-4-yl-6-(4-chloro-phenyl)-3-phenyl-l,6-dihydro
-pyrazolo[4,3-d]pyrimidin-7- one;
6-(4-chloro-phenyl)-5-(4-isopropyl-phenyl)-3-phenyl-l,
6-dihydro-pyrazolo[4,3- d]pyrimidin-7-one;
6-(4-bromo-phenyl)-2-methyl-3-phenyl-5-p-tolyl-2,6-dih
ydropyrazolo[ 4,3-d]pyrimidin-7-one;
6-(4-bromo-phenyl)-l -methyl-3-phenyl-5-p-tolyl-l ,6-
dihydro-pyrazolo[4,3-d]pyrimidin-7-one;
6-(4-chloro-phenyl)-5-(4-isopropyl-phenyl)- 1-
methanesulfonyl-3-phenyl-l,6-dihydro-pyrazolo[4,3-d]py
rimidin-7-one; 6-(4-chlorophenyl)-
5-(4-isopropyl-phenyl)-7-oxo-3-phenyl-6,7-dihydro-pyra
zolo[4,3-d]pyrimidine- 1-carboxylic acid
dimethylamide;
6-(4-chloro-phenyl)-5-(4-isopropyl-phenyl)-2-methyl-
3-phenyl-2,6-dihydro-pyrazolo[4,3-d]pyrimidin-7-one;
6-(4-chloro-phenyl)-5-(4-
isopropyl-phenyl)-l-methyl-3-phenyl-l,6-dihydro-pyrazo
lo[4,3-d]pyrimidin-7-one; [6-
(4-chloro-phenyl)-5-(4-isopropyl-phenyl)-7-oxo-3-pheny
l-6,7-dihydro-pyrazolo[4,3- d]pyrimidin-2-yl]-acetic
acid tert-butyl ester;
[6-(4-chloro-phenyl)-5-(4-isopropylphenyl)-
7-oxo-3-phenyl-6,7-dihydro-pyrazolo[4,3-d]pyrimidin-l
-yl]-acetic acid tertbutyl ester;
5-(4-chloro-phenyl)-6-[4-(l
-oxy-pyridin-4-yl)-phenyl]- 1-phenyl-
1,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
5-(4-bromo-phenyl)-6-(4-chloro-phenyl)-3-phenyl-l,6-
dihydro-pyrazolo[4,3-d]pyrimidin-7-one;
5-(4-bromo-phenyl)-6-(4-chloro-phenyl)- 1-
methanesulfonyl-3-phenyl-l,6-dihydro-pyrazolo[4,3-d]py
rimidin-7-one; 6-(4-chlorophenyl)-
5-(4-isopropyl-phenyl)-3-phenyl-6H-isoxazolo[4,3-d]pyr
imidin-7-one;
5-(4-chloro-phenyl)-6-[4-(2-methyl-imidazol-l-yl)-phen
yl]-l-phenyl-l,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one;
5-(4-chloro-phenyl)-6-[4-(4-methyl-imidazol- 1-yl)-
phenyl]-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-
4-one; 5-biphenyl-4-yl-6-(4-
chloro-phenyl)-3-phenyl-6H-isoxazolo[4,3-d]pyrimidin-7
-one; 2-[6-(4-chloro-phenyl)-5-
(4-isopropyl-phenyl)-7-oxo-3-phenyl-6,7-dihydro-pyrazo
lo[4,3-d]pyrimidin-l-yl]- acetamide;
5-(4-chloro-phenyl)-3-(3-methyl-[l,2,4]oxadiazol-5-yl)
-l-phenyl-6-(4-
pyridin-2-yl-phenyl)-l,5-dihydro-pyrazolo[3,4-d]pyrimi
din-4-one; [6-(4-chloro-phenyl)-
5-(4-isopropyl-phenyl)-7-oxo-3-phenyl-6,7-dihydro-pyra
zolo[4,3-d]pyrimidin-l-yl]- acetonitrile;
(l-{4-[5-(4-chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydro-
lH-pyrazolo[3,4-
d]pyrimidin-6-yl]-phenyl}-lH-imidazol-4-yl)-acetonitri
le; 5-(4-chloro-phenyl)-6-[4-(loxy-
pyridin-2-yl)-phenyl]-l-phenyl-l,5-dihydro-pyrazolo[3,
4-d]pyrimidin-4-one; 5-(4-
chloro-phenyl)-6-[4-(2-ethyl-imidazol-l-yl)-phenyl]-l-
phenyl-l,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-chloro-phenyl)-6-[4-(2,4-dimethyl-imidazol-l
-yl)-phenyl]-l -
phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-chloro-phenyl)-6-[4-(4-fluorophenyl)-
piperazin-l-yl]-l -phenyl-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one; 5-(4-
bromo-phenyl)-6-(4-chloro-phenyl)-l-methyl-3-phenyl-l,
6-dihydro-pyrazolo[4,3- d]pyrimidin-7-one;
6-(4-chloro-phenyl)-5-(4-isopropyl-phenyl)-3-phenyl-6H
isoxazolo[ 4,5-d]pyrimidin-7-one;
6-(4-chloro-phenyl)-l-methyl-3-phenyl-5-(4-pyridin-2-
yl-phenyl)-l,6-dihydro-pyrazolo[4,3-d]pyrimidin-7-one;
6-(4-chloro-phenyl)-2-methyl-
3-phenyl-5-(4-pyridin-2-yl-phenyl)-2,6-dihydro-pyrazol
o[4,3-d]pyrimidin-7-one; 6-[4-
(6-amino-pyridin-3-yl)-phenyl]-5-(4-chloro-phenyl)-l-p
henyl-l,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-chloro-phenyl)-6-[4-(1-oxy-pyridin-3-yl)-phenyl]-
1-phenyl- 1,5- dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-chloro-phenyl)-6-[4-(lH-imidazol-2-yl)- phenyl]-
1-phenyl- 1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-chloro-phenyl)-3-
methanesulfonyl-l-phenyl-6-(4-pyridin-4-yl-phenyl)-l,5
-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-chloro-phenyl)-6-[4-(2-methyl-l
-oxy-pyridin-4-yl)-phenyl]-l -
phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-chloro-phenyl)-6-[4-(3- methyl-1
-oxy-pyridin-4-yl)-phenyl]-
1-phenyl-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4- one;
5-(4-chloro-phenyl)-3-methanesulfonyl-6-[4-(l-oxy-pyri
din-4-yl)-phenyl]-l-phenyl-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-chloro-phenyl)-6-[4-(6-oxo-l ,6-
dihydro-pyridin-3-yl)-phenyl]-l-phenyl-l,5-dihydro-pyr
azolo[3,4-d]pyrimidin-4-one;
6-[4-(4-amino-pyridin-2-yl)-phenyl]-5-(4-chloro-phenyl
)-l-phenyl-l,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
6-[4-(6-amino-pyridin-2-yl)-phenyl]-5-(4-chlorophenyl)
- l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Bromo-phenyI)-5-
(4-chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydro-lH-pyrazo
lo[3,4-d]pyrimidine-3- carboxylic acid;
6-(4-Bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-l
-phenyl-4,5-dihydrolH-
pyrazolo[3,4-d]pyrimidine-3-carboxylic acid ethyl
ester; 6-(4-Bromo-phenyl)-5-(4-
chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydro-lH-pyrazolo[
3,4-d]pyrimidme-3-carboxylic acid methylamide;
6-(4-Bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-
1-phenyl-4,5-
dihydro-lH-pyrazolo[3,4-d]pyrimidine-3-carboxylic acid
dimethylamide; 6-(4-Bromophenyl)-
5-(4-chloro-phenyl)-3-(morpholine-4-carbonyl)-l-phenyl
-l,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
6-(4-Bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-lphenyl-
4,5-dihydro-lH-pyrazolo[3,4-d]pyrimidine-3-carboxylic
acid piperidin-1- ylamide;
6-(4-Bromo-phenyl)-5-(4-chloro-phenyl)-l-phenyl-3-(pip
eridine-l-carbonyl)-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Bromo-phenyl)-5-(4-chloro-phenyl)- 4-oxo-
l-phenyl-4,5-dihydro-lH-pyrazolo[3,4-d]pyrimidine-3-ca
rboxylic acid isopropyl ester; 6-(4-Bromo-phenyl)-5
-(4-chloro-phenyl)-4-oxo- 1-phenyl-4,5-dihydro-
1Hpyrazolo[ 3,4-d]pyrimidine-3-carboxylic acid
tert-buryl ester; 5-(4-Chloro-phenyl)-6-(4-
isopropyl-phenyl)-4-oxo- 1-phenyl-4,5-dihydro-l
H-pyrazolo[3 ,4-d]pyrimidine-3- carboxylic acid amide;
5-(4-Chloro-phenyl)-6-(4-isopropyl-phenyl)-4-oxo-l-phe
nyl-4,5-
dihydro-lH-pyrazolo[3,4-d]pyrimidine-3-carboxylic acid
ethyl ester; 5-(4-Chlorophenyl)-
6-(4-isopropyl-phenyl)-3-(3-methyl-[l,2,4]oxadiazol-5-
yl)-l-phenyl-l,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-[4-(2-chloro-pyrimidin-
4-yl)-phenyl]-3-methylsulfanyl-
1-phenyl-1,5-dihydro-pyrazolo [3,4-d]pyrimidin-4-one ;
6-[4-(2-Amino-pyrimidin-4-yl)-phenyl]-5-(4-chloro-phen
yl)-3-methylsulfanyl-l-phenyll,
5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-(4-isopropylphenyl)-
4-oxo-l-phenyl-4,5-dihydro-lH-pyrazolo[3,4-d]pyrimidin
e-3-carboxylic acid methylamide;
5-(4-Chloro-phenyl)-6-(4-isopropyl-phenyl)-4-oxo-l-phe
nyl-4,5-dihydrolH-
pyrazolo[3,4-d]pyrimidine-3-carbonitrile;
5-(4-Chloro-phenyl)-6-[4-(2-chloropyrimidin-
4-yl)-phenyl]-3-methanesulfonyl- 1-phenyl-
1,5-dihydro-pyrazolo[3 ,Ad] pyrimidin-4-one;
6-[4-(2-Amino-pyrimidin-4-yl)-phenyl]-5-(4-chloro-phen
yl)-3-
methanesulfonyl-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]py
rimidin-4-one;
6-(4-Bromophenyl)-5-(4-chloro-phenyl)-3-(3-methyl-[l,2
,4]oxadiazol-5-yl)-l-phenyl-l,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one;
6-[4-(2-Amino-pyrimidin-4-yl)-phenyl]-5-(4-chloropheny
l)-
4-oxo-l-phenyl-4,5-dihydro-lH-pyrazolo[3,4-d]pyrimidin
e-3-carboxylic acid amide;
6-[4-(2-Butoxy-vinyl)-phenyl]-5-(4-chloro-phenyl)-l
-phenyl-1 ,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
6-[4-(2-Butoxy-ethyl)-phenyl]-5-(4-chIoro-phenyl)-lphe
nyl- l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro~phenyl)-6-[4-(lmethyl-
lH-pyrazol-3-yl)-phenyl]-l-phenyl-l,5-dihydro-pyrazolo
[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-l-phenyl-6-(4-pyridazin-3-yl-pheny
l)-l,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-[4-(2-methyl-2H-pyrazol-3-yl)-ph
enyl]-lphenyl-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)- 1-phenyl-6-(4-
pyrimidin-2-yl-phenyl)-l,5-dihydro-pyrazolo[3,4-d]pyri
midin-4-one; 6-[4-(6-Aminopyrazin-
2-yl)-phenyl]-5-(4-chloro-phenyl)-l
-phenyl-1,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
3-{4-[5-(4-Chloro-phenyl)-4-oxo-1-phenyl-4,5-dihydro-
1Hpyrazolo[
3,4-d]pyrimidin-6-yl]-phenyl}-pyrazine-2-carbonitrile;
5-(4-Chloro-phenyl)-6-
[4-(3,6-dimethyl-pyrazin-2-yl)-phenyl]-l-phenyl-l,5-di
hydro-pyrazolo[3,4-d]pyrimidin- 4-one;
5-(4-Chloro-phenyl)-6-(4-isoxazol-4-yl-phenyl)-l-pheny
l-l,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
5-(4-Chloro-phenyl)-6-[4-(l-methyl-lH-imidazol-2-yl)-
phenyl]-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-
4-one; 5-(4-Chloro-phenyl)-lphenyl-
6-(4-ryrazin-2-yl-phenyl)-l,5-dihydro-pyrazolo[3,4-d]p
yrimidin-4-one; 6-(4-
Isopropyl-phenyl)-l-phenyl-5-m-tolyl-l,5-dihydro-pyraz
olo[3,4-d]pyrimidin-4-one; 6-
(4-Isopropyl-phenyl)-l-phenyl-5-(3-trifluoromethyl-phe
nyl)-l,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one;
5-(4-Chloro-3-methyl-phenyl)-6-(4-isopropyl-phenyl)-
1-phenyl-1,5- dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(3,5-Difluoro-phenyl)-6-(4-isopropylphenyl)-
l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
5-(3,4-Dichloro-phenyl)-
6-(4-isopropyl-phenyl)-1-phenyl-1,5-dihydro-pyrazolo[3
,4-d]pyrimidin-4-one; 5-(4-
Bromo-phenyl)-6-(4-chloro-rhenyl)-3-phenyl-3,6-dihydro
-[l,2,3]triazolo[4,5- d]pyrimidin-7-one;
5-(3-Fluoro-phenyl)-6-(4-isopropyl-phenyl)-l -phenyl-1
,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one;
5-(3-Chloro-phenyl)-6-(4-isopropyl-phenyl)- 1-phenyll,
5-dihydro-pyrazolo[3,4-d] ryrimidin-4-one;
5-(3-Bromo-phenyl)-6-(4-isopropylphenyl)- l
-phenyl-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one;
6-(4-Chloro-phenyl)-5-
(4-isopropyl-phenyl)-3-phenyl-3,6-dihydro-[l,2,3]triaz
olo[4,5-d]pyrimidin-7-one; 3-[2-Biphenyl-4-yl-l
-(4-chloro-phenyl)-6-oxo-l
,6-dihydro-purin-9-yl]-benzoic acid; 3-[2-
Biphenyl-4-yl-l-(4-chloro-phenyl)-6-oxo-l,6-dihydro-pu
rin-9-yl]-benzamide; N-[2-
Biphenyl-4-yl-l-(4-chloro-phenyl)-6-oxo-9-phenyl-6,9-d
ihydro-lH-purin-8-ylmethyl]- methanesulfonamide;
3-[2-Biphenyl-4-yl-l -(4-chloro-phenyl)-6-oxo-l
,6-dihydro-purin- 9-yl]-benzoic acid ethyl ester;
2-Biphenyl-4-yl-l-(4-chloro-phenyl)-8-
methanesulfonylmethyl-9-phenyl-
1,9-dihydro-purin-6-one; 2-Biphenyl-4-yl-8-
bromomethyl-l-(4-chloro-phenyl)-9-phenyl-l,9-dihydro-p
urin-6-one; 3-[2-Biphenyl-4- yl-
1-(4-chloro-phenyl)-6-oxo-l
,6-dihydro-purin-9-yl]-N-cyclopropyl-benzamide; 3-[2-
Biphenyl-4-yl-l-(4-chloro-phenyl)-6-oxo-l,6-dihydro-pu
rin-9-yl]-N-pyridin-3-ylbenzamide;
3-[2-Biphenyl-4-yl-l-(4-chloro-phenyl)-6-oxo-l,6-dihyd
ro-purin-9-yl]-Ncyclohexyl- benzamide;
3-[2-Biphenyl-4-yl-l-(4-chloro-phenyl)-6-oxo-l,6-dihyd
ropurin- 9-yl]-N-isoxazol-3-yl-benzamide;
3-[2-Biphenyl-4-yl-l -(4-chloro-phenyl)-6-oxol,
6-dihydro-purin-9-yl]-N-(2-dimethylamino-ethyl)-benzam
ide; 3-[2-Biphenyl-4-yl-l-(4-
chloro-phenyl)-6-oxo-l,6-dihydro-purin-9-yl]-N-(2-meth
oxy-ethyl)-benzamide; l-(4-
Bromo-phenyl)-2-(4-methoxy-phenyl)-9-phenyl-l,9-dihydr
o-purin-6-one; l-(4-Chlorophenyl)-
2-(4-methoxymethyl-phenyl)-9-phenyl-l,9-dihydro-purin-
6-one; 4-[l-(4-Chlorophenyl)-
6-oxo-9-phenyl-6,9-dihydro-lH-purin-2-yl]-benzoic
acid; 2-(4-Bromo-phenyl)-
l-(4-chloro-phenyl)-9-phenyl-l,9-dihydro-purin-6-one;
l-(4-Chloro-phenyl)-9-phenyl-2- (4-pyrazol-
1-yl-phenyl)- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(4-imidazol- 1-
yl-phenyl)-9-phenyl- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2,9-diphenyl- 1,9-
dihydro-purin-6-one; 1-(4-Chloro-phenyl)-2-(4-[
1,2,4]oxadiazol-5-yl-phenyl)-9-phenyl-
1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(4-methoxy-phenyl)-9-phenyl-l
,9- dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-[4-(2-oxo-piperidin-
1-yl)-phenyl]-9-phenyl- 1,9-dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-[4-(2-oxo-pyrrolidin-l-yl)-pheny
l]-9- phenyl-l,9-dihydro-purin-6-one;
l-(4-Chloro-phenyl)-9-phenyl-2-[4-(2H-[l,2,4]triazol-
3-yl)-phenyl]- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-[4-(2-methyl-2H-
[l,2,4]triazol-3-yl)-phenyl]-9-phenyl-l,9-dihydro-puri
n-6-one; l-(4-Chloro-phenyl)-2-[4- ( 1-methyl-
1H-[1,2,4]triazol-3-yl)-phenyl]-9-phenyl-l,9-dihydro-p
urin-6-one; l-(4-
Chloro-phenyl)-2-(4-hydroxy-phenyl)-9-phenyl-
1,9-dihydro-purin-6-one; 2-(4-
Chloromethyl-phenyl)-l-(4-chloro-phenyl)-9-phenyl-l,9-
dihydro-purin-6-one; l-(4-
Chloro-phenyl)-9-phenyl-2-(4-piperidin-
1-ylmethyl-phenyl)- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(4-mo f
holin-4-ylmethyl-phenyl)-9-phenyl-l,9-dihydro-purin-6-
one;
1-(4-Chloro-phenyl)-2-(4-diethylaminomethyl-phenyl)-9-
phenyl- 1,9-dihydro-purin- 6-one;
1-(4-Chloro-phenyl)-2-[4-(isobutylamino-methyl)-phenyl
]-9-phenyl-l ,9-dihydropurin- 6-one;
l-(4-Chloro-phenyl)-2-{4-[(cyclopropylmethyl-amino)-me
thyl]-phenyl}-9- phenyl-1 ,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(4-isopropoxymethyl-phenyl)-9-
phenyl- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-9-phenyl-2-(4-vinyl-phenyl)-l ,9-
dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(4-cyclopropyl-phenyl)-9-phenyl-
1,9- dihydro-purin-6-one; 2-(4-Butoxy-phenyl)-l
-(4-chloro-phenyl)-9-phenyl-l ,9-dihydropurin- 6-one;
1-(4-Chloro-phenyl)-8-ethyl-9-phenyl-2-(4-trifluoromet
hyl-phenyl)- 1,9- dihydro-purin-6-one;
l-(4-Chloro-phenyl)-2-[4-(2-chloro-pyrimidin-4-yl)-phe
nyl]-9- phenyl- 1,9-dihydro-purin-6-one;
2-Biphenyl-4-yl- 1-(4-chloro-phenyl)-8-methyl-9-
phenyl-1 ,9-dihydro-purin-6-one;
1-(4-Bromo-phenyl)-8-methyl-9-phenyl-2-(4-
trifluoromethyl-phenyl)- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(4-cyclohexylphenyl)- 9-phenyl-
1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-(4-oxazol-5-ylphenyl)-
9-phenyl-l ,9-dihydro-purin-6-one;
2-(4-Chloro-phenyl)-7-phenyl-l -p-tolyl-1,7-
dihydro-purin-6-one;
2-(4-Chloro-phenyl)-l-(4-methoxy-phenyl)-7-phenyl-l,7-
dihydropurin- 6-one; 2-(4-Chloro-phenyl)-
1-(4-isopropyl-phenyl)-7-phenyl- 1,7-dihydro-purin-6-
one;
8-Bromo-l-(4-bromo-phenyl)-9-phenyl-2-p-tolyl-l,9-dihy
dro-purin-6-one; l-(4-
Bromo-phenyl)-8-methoxy-9-phenyl-2-p-tolyl-l
,9-dihydro-purin-6-one; 1-(4-Bromophenyl)-
6-oxo-9-phenyl-2-p-tolyl-6,9-dihydro-lH-purine-8-carbo
nitrile; l-(4-Bromophenyl)-
2-(4-chloro-phenyl)-7-phenyl- 1,7-dihydro-purin-6-one;
7-Benzyl-2-biphenyl-4- yl- 1-(4-chloro-phenyl)-
1,7-dihydro-purin-6-one; 3-[2-Biphenyl-4-yl-
1-(4-chloro-phenyl)-
6-oxo-l,6-dihydro-purin-9-yl]-benzonitrile;
4-[2-Biphenyl-4-yl-l-(4-chloro-phenyl)-6-
OXO-1,6-dihydro-purin-9-yl]-benzonitrile;
2-Biphenyl-4-yl- 1-(4-chloro-phenyl)-9-(3-
trifluoromethoxy-phenyl)-l ,9-dihydro-purin-6-one;
2-Biphenyl-4-yl-l -(4-chloro-phenyl)- 9-p-tolyl-l
,9-dihydro-purin-6-one; 2-Biphenyl-4-yl-l
-(4-chloro-phenyl)-9-(2-methoxy-5-
methyl-phenyl)-l,9-dihydro-purin-6-one;
2-Biphenyl-4-yl-l-(4-chloro-phenyl)-9-
cyclopropyl-l,9-dihydro-purin-6-one;
7-Benzyl-l-biphenyl-4-yl-2-(4-chloro-phenyl)-l,7-
dihydro-purin-6-one; 2-(4-Chloro-phenyl)-l -(4
-fluoro-biphenyl-4-yl)-7-phenyl- 1,7-
dihydro-purin-6-one; 2-(4-Chloro-phenyl)-l
-(3'-fluoro-biphenyl-4-yl)-7-phenyl-l ,7-
dihydro-purin-6-one; 1-(4-Chloro-phenyl)-2-[4-(l
-oxy-pyridin-4-yl)-phenyl]-9-phenyl1,9-dihydro-purin-6
-one; 2-(4-Chloro-phenyl)-
1-(2'-fluoro-biphenyl-4-yl)-7-phenyl- 1,7-
dihydro-purin-6-one;
l-(4-Bromo-phenyl)-8-ethyl-9-phenyl-2-(4-trichlorometh
ylphenyl)- l,9-dihydro-purin-6-one;
4-[l-(4-Bromo-phenyl)-8-ethyl-6-oxo-9-phenyl-6,9-
dihydro-lH- rurin-2-yl]-benzoic acid methyl ester;
2-[4-(6-Amino-pyridin-3-yl)-phenyl]-
1-(4-chloro-phenyl)-9-phenyl- 1,9-dihydro-purin-6-one;
1-(4-Chloro-phenyl)-2-[4-(6- oxo-1
,6-dihydro-pyridin-3-yl)-phenyl]-9-phenyl-l
,9-dihydro-purin-6-one; and l-(4-
Chloro-phenyl)-2-(4-methanesulfonyl-phenyl)-9-phenyl-l
,9-dihydro-purin-6-one. [0050] A further embodiment
provides for a method of treating a disease mediated
by the Cannabinoid-1 receptor (for example, an eating
disorder associated with excessive food intake like
obesity, bulimia nervosa, and compulsive eating
disorders) comprising administration of to a patient
in need of such treatment of a therapeutically
effective amount of a compound selected from Formula
Ia, Ib, Ic, Id, Ie, If, Ig, Ih, Ii, Ij and Ik:[0051]
in which: [0052] Y is selected from O, NR7 and S;
wherein R7 is selected from hydrogen, hydroxy and Ci-
alkyl; [0053] Ri is selected from Cs-ioheteroaryl,
C3-i2cyclolalkyl, phenyl and benzyl; wherein said
heteroaryl, cycloalkyl, phenyl and benzyl of Ri is
optionally substituted with 1 to 3 radicals
independently selected from halo, hydroxy, cyano,
nitro, Ci-6alkyl, Ci-6alkoxy, halo-substituted Ci-
alkyl, halo-substituted - alkoxy, -NR R9, -S(O)0-2Rg,
- C(O)OR 8 and R10 ; [0054] R2 is selected from
C3-8heterocycloalkyl, Cs-ioheteroaryl, phenyl and
phenoxy; wherein said heterocycloalkyl, heteroaryl,
phenyl or phenoxy of R2 is optionally substituted with
1 to 3 radicals independently selected from halo,
hydroxy, cyano, nitro, Ci- alkyl, Ci^alkoxy,
halo-substituted C^alkyl, Ci-6alkenyl, halosubstituted
Ci-ealkoxy, -XNR8R9, -XOR8, -XC(O)R 8, -XS(O) 0-2R8,
-XC(O)NR 8R9, - XC(O)OR 8, -XOR 10, -XNR 8XRiO and
-XR10; wherein each X is independently selected from a
bond, Ci-4alkylene and C2-4alkenylene; [0055] R3 is
selected from hydrogen, halo, hydroxy, cyano,
cyano-Ci- 6alkyl, nitro, 



C alky], Ci_6alkoxy, halo-substituted Ci- alkoxy, -XNR
8R9 - XR10,-XS(O) 0-2R9,-XC(O)R 10 , -XC(O)NR 8R9,
-XC(O)NR 8R10 and -XC(O)OR 8; [0056] R is selected
from Cs-ioheteroaryl, C3_i 2cycloalkyl,
Cs-sheterocycloalkyl and C(O)R 1 1; wherein Rn is
selected from Cs-sheterocycloalkyl and C3.8heteroaryl;
wherein any alkyl of R can optionally have a methylene
replaced with O, S(O)0-2 and NR8; wherein any
cycloalkyl, heterocycloalkyl, aryl or heteroaryl OfR4
can optionally be substituted with 1 to 3 radicals
independently selected from halo, hydroxy, cyano,
nitro, Ci-6alkyl, halo-substituted-d- alkyl,
halo-substituted-C 1.6alkoxy, -XOR 8, -XR) 0, -XC(O)R
10 , - XS(O)0-2R8, -XNR 8R9, -XC(O)NR 8R9, -XC(O)NR
8R10 , -XC(O)NR 8XNR8R9, - XC(O)NR 8XOR9 and -XC(O)OR
8; [0057] R5 is selected from hydrogen, halo, hydroxy,
Cj-6alkyl, halosubstituted- C 1 alkyl,
halo-substituted-C 1^alkoxy, hydroxy-substituted-C
1^alkyl, hydroxy-substituted-Ci- 6alkoxy, -NR8R9,
-OXOR 8, -OXRi 0, -NR 8XOR9, -OXNR 8R9and -C(O)OR ;
wherein X is independently selected from a bond,
Ci-4alkylene and C - 4alkenylene; [0058] R-6 is
selected from hydrogen, halo, hydroxy, cyano, nitro, C
alky!, C1- alkoxy, halo-substituted halo-substituted
Ci-ealkoxy, -XNRgR 9, -XNR XOR9, -XNR 8NR8R9, -XOXNR
8R9, -XNR 8S(O)2R9, -XS(O) 2R9, and -XC(O)OR 8; [0059]
R8 and R9 are independently selected from hydrogen,
Ci-ealkyl and C2. 6alkenyl; or R8 and R9 together with
the nitrogen atom to which both are attached form
Cs-eheterocycloalkyl or Cs-ioheteroaryl; and Rio is
selected from Cs-ioheteroaryl, C - 8heterocycloalkyl,
C3_i 2cycloalkyl and phenyl; wherein said heteroaryl
or heterocycloalkyl of Rio or the combination OfR8 and
R9 and additionally the cycloalkyl or phenyl of Rio is
optionally substituted with 1 to 3 radicals
independently selected from halo, hydroxy, cyano,
cyano-Ci^alkyl, nitro, Ci^alkyl, Ci^alkoxy,
halo-substituted-Cialkyl, halo-substituted-Ci-
6alkoxy, hydroxy-substituted-Ci- 6alkyl,
hydroxy-substituted- C .6alkoxy, phenyl, -NR8R8,
-S(O)O R and -C(O)OR8; wherein each R is independently
selected from hydrogen, Ci-6alkyl and C2-6alkenyl; and
the pharmaceutically acceptable salts, hydrates,
solvates and isomers thereof. [0060] Another
embodiment provides for a method of preventing obesity
in a person at risk for obesity comprising
administration to said person of about 0.00 1mg to
about 100 mg per kg of a compound selected from
Formula Ia, Ib, Ic, Id, Ie, If, Ig, Ih, Ii, Ij and
Ik:[0061] in which: [0062] Y is selected from O, NR7
and S; wherein R7 is selected from hydrogen, hydroxy
and Ci- alkyl; [0063] Ri is selected from
Cs-ioheteroaryl, C3.i2cyclolalkyl, phenyl and benzyl;
wherein said heteroaryl, cycloalkyl, phenyl and benzyl
of Ri is optionally substituted with 1 to 3 radicals
independently selected from halo, hydroxy, cyano,
nitro, Ci^alkyl, Ci_6alkoxy, halo-substituted
Ci^alkyl, halo-substituted Ci^alkoxy, -NR8Rg, -S(O)0
R8, C(O)OR8 and Ri0; [0064] R2 is selected from
Ca-gheterocycloalkyl, Cs-ioheteroaryl, phenyl and
phenoxy; wherein said heterocycloalkyl, heteroaryl,
phenyl or phenoxy of R is optionally substituted with
1 to 3 radicals independently selected from halo,
hydroxy, cyano, nitro, halosubstituted Ci-6alkoxy,
-XNR8R9, -XOR8, -XC(O)R8, -XS(O)0-2R8, -XC(O)NR8R9,
-XC(O)OR 8, -XOR 10 , -XNR 8XRi 0 and -XRio; wherein
each X is independently selected from a bond,
Q^alkylene and C2 alkenylene; [0065] R3 is selected
from hydrogen, halo, hydroxy, cyano, cyano-Ci- alkyl,
nitro, -XNR 8R9 - XR10,-XS(O) 0-2R9,-XC(O)Ri 0,
-XC(O)NR 8R9 -XC(O)NR 8R10 and -XC(O)OR 8; [0066] R is
selected from Ci^alkyl, halo-substituted Ci^alkyl,
C6-ioaryl-Co-4alkyl, C5-ioheteroaryl, C3-i2cycloalkyl,
Cs-sheterocycloalkyl and C(O)Ru; wherein Rn is
selected from C3-8heterocycloalkyl and C3-8heteroaryl;
wherein any alkyl of R4 can optionally have a
methylene replaced with O, S(O)0-2 and NR8; wherein
any cycloalkyl, heterocycloalkyl, aryl or heteroaryl
OfR can optionally be substituted with 1 to 3 radicals
independently selected from halo, hydroxy, cyano,
nitro, Ci-6alkyl, Ci^alkoxy, halo-substituted-C
i.6alkyl, halo-substituted-Ci -6alkoxy, -XOR 8, -XRi
0, -XC(O)Ri 0, - XS(O)0-2R8, -XNR 8R9, -XC(O)NR 8R9,
-XC(O)NR 8R10 , -XC(O)NR 8XNR8R9, - XC(O)NR 8XOR9 and
-XC(O)OR 8; [0067] R5 is selected from hydrogen, halo,
hydroxy, Ci- alkyl, Ci^alkoxy, halosubstituted- C 1-
alkyl, halo-substituted-C 1. alkoxy,
hydroxy-substituted-C 1-6alkyl, hydroxy-substituted-Ci
-6alkoxy, -NR8R9, -OXOR 8, -OXRi o, -NR 8XOR9, -OXNR
8R9 and -C(O)OR8; wherein X is independently selected
from a bond, Ci-4alkylene and C2- 4alkenylene; [0068]
Cialkoxy, halo-substituted Ci-6alkyl, halo-substituted
-XNR 8R9, -XNR 8XOR9, -XNR 8NR8R9, -XOXNR 8R9, -XNR
8S(O)2R9, -XS(O) 2R9, and -XC(O)OR 8; [0069] R and R9
are independently selected from hydrogen, and C2-
alkenyl; or R8 and R9 together with the nitrogen atom
to which both are attached form C3-8heterocycloalkyl
or Cs-ioheteroaryl; and Ri0 is selected from
Cs-ioheteroaryl, C3- 8heterocycloalkyl,
C3-i2cycloalkyl and phenyl; wherein said heteroaryl or
heterocycloalkyl of Rio or the combination OfR8 and R9
and additionally the cycloalkyl or phenyl of Ri0 is
optionally substituted with 1 to 3 radicals
independently selected from halo, hydroxy, cyano,
cyano-Ci -6alkyl, nitro, C^aHcyl, Ci- alkoxy,
halo-substituted-C . alkyl, halo-substituted-C
i^alkoxy, hydroxy-substituted-C i^alkyl,
hydroxy-substituted- Ci- alkoxy, phenyl, -NR8R8,
-S(O)O- R and -C(O)OR8; wherein each R8 is
independentlyselected from hydrogen, Ci- alkyl and
C2-6alkenyl; and the pharmaceutically acceptable
salts, hydrates, solvates and isomers thereof. [0070]
Preferred compounds of Formula I are detailed in the
Examples and Table I, infra. Pharmacology and Utility
[0071] Compounds of the invention inhibit the activity
of CBl and, as such, are useful for treating diseases
or disorders in which the activity of CBl contributes
to the pathology and/or symptomology of the disease.
This invention further provides compounds of this
invention for use in the preparation of medicaments
for the treatment of diseases or disorders in which
CB1 activity contributes to the pathology and/or
symptomology of the disease. CBl mediated diseases or
conditions include, but are not limited to, metabolic
disorders as well as conditions associated with
metabolic disorders including obesity, bulimia
nervosa, compulsive eating disorders, diabetes,
arteriosclerosis, hypertension, polycystic ovary
disease, cardiovascular disease, osteoarthritis,
dermatological disorders, hypertension, insulin
resistance, hypercholesterolemia,
hypertriglyceridemia, cholelithiasis and sleep
disorders, and hyperlipidemic conditions; or
psychiatric disorders such as substance abuse,
psychosis, depression, anxiety, stress, epilepsy,
mania and schizophrenia; or cognitive disorders such
as dementia including Alzheimer's disease, memory
deficits, short term memory loss and attention deficit
disorders; or neurodegenerative disorders such as
Parkinson's Disease, cerebral apoplexy and
craniocerebral trauma, hypotension, catabolism in
connection with pulmonary dysfunction and ventilator
dependency; or cardiac dysfunction including valvular
disease, myocardial infarction, cardiac hypertrophy
and congestive heart failure); or the overall
pulmonary dysfunction, transplant rejection,
rheumatoid arthritis, migraine, neuropathy, multiple
sclerosis, Guillain-Barre syndrome, the inflammatory
sequelae of viral encephalitis, cerebral vascular
accidents, inflammatory bowel disease, lupus, graft
vs. host disease, T-cell mediated hypersensitivity
disease, psoriasis, asthma, Hashimoto's thyroiditis,
Guillain-Barre syndrome, cancer, contact dermatitis,
allergic rhinitis, ischemic or reperfusion injury,
head trauma and movement disorders. The compounds are
also useful for the treatmentof substance abuse
disorders, particularly to opiates, alcohol,
marijuana, and nicotine including smoking cessation.
The compounds are also useful for the treatment of
eating disorders by inhibiting excessive food intake
and the resulting obesity and complications associated
therewith, including left ventricular hypertrophy. The
compounds are also useful for the treatment of
constipation and chronic intestinal
pseudo-obstruction, as well as for the treatment of
asthma, osteopororsis, and cirrhosis of the liver.
[0072] Marijuana and its derivatives have been used
for centuries for medicinal and recreational purposes.
A major active ingredient in marijuana and hashish has
been determined to be D9-Tetrahydrocannabinol
(D9-THC). The biological action of D9-THC and other
members of the cannabinoid family occurs through two
G-protein coupled receptors termed CBl and CB2. The
CBl receptor is primarily found in the central and
peripheral nervous systems and to a lesser extent in
several peripheral organs. [0073] The CB2 receptor is
found primarily in lymphoid tissues and cells. Three
endogenous ligands for the cannabinoid receptors
derived from arachidonic acid have been identified
(anandamide, 2- arachidonoyl glycerol, and
2-arachidonyl glycerol ether). Each is an agonist with
activities similar to D9-THC, including sedation,
hypothermia, intestinal immobility, antinociception,
analgesia, catalepsy, anti-emesis, and appetite
stimulation. [0074] The genes for the respective
cannabinoid receptors have each been disrupted in
mice. The CBl receptor knockout mice appeared normal
and fertile. They were resistant to the effects of
D9-THC and demonstrated a strong reduction in the
reinforcing properties of morphine and the severity of
withdrawal syndrome. They also demonstrated reduced
motor activity and hypoalgesia. The CB2 receptor
knockout mice were also healthy and fertile. They were
not resistant to the central nervous system mediated
effects of administered D9-THC. There were some
effects on immune cell activation, reinforcing the
role for the CB2 receptor in immune system functions.
[0075] Excessive exposure to D9-THC can lead to
overeating, psychosis, hypothermia, memory loss, and
sedation. [0076] Treatment of asthma with CBl receptor
modulators (such as CBl inverse agonists) is supported
by the finding that presynaptic cannabinoid CBl
receptors mediate the inhibition of noradrenalin
release.[0077] Treatment of cirrhosis of the liver
with CB1 receptor modulators is supported by the
finding that a CBl receptor modulator will reverse the
low blood pressure observed in rats with carbon
tetrachloride-induced liver cirrhosis and will lower
the elevated mesenteric blood flow and portal vein
pressure. [0078] In accordance with the foregoing, the
present invention further provides a method for
preventing or treating any of the diseases or
disorders described above in a subject in need of such
treatment, which method comprises administering to
said subject a therapeutically effective amount (See,
"Administration and Pharmaceutical Compositions ",
infra) of a compound of Formula I or a
pharmaceutically acceptable salt thereof. For any of
the above uses, the required dosage will vary
depending on the mode of administration, the
particular condition to be treated and the effect
desired. Administration and Pharmaceutical
Compositions [0079] In general, compounds of the
invention will be administered in therapeutically
effective amounts via any of the usual and acceptable
modes known in the art, either singly or in
combination with one or more therapeutic agents. A
therapeutically effective amount can vary widely
depending on the severity of the disease, the age and
relative health of the subject, the potency of the
compound used and other factors. In general,
satisfactory results are indicated to be obtained
systemically at daily dosages of from about 0.03 to
2.5mg/kg per body weight. An indicated daily dosage in
the larger mammal, e.g. humans, is in the range from
about 0.5mg to about lOOmg, conveniently administered,
e.g. in divided doses up to four times a day or in
retard form. Suitable unit dosage forms for oral
administration comprise from ca. 1 to 50mg active
ingredient. [0080] Compounds of the invention can be
administered as pharmaceutical compositions by any
conventional route, in particular enterally, e.g.,
orally, e.g., in the form of tablets or capsules, or
parenterally, e.g., in the form of injectable
solutions or suspensions, topically, e.g., in the form
of lotions, gels, ointments or creams, or in a nasal
or suppository form. Pharmaceutical compositions
comprising a compound of the present invention in free
form or in a pharmaceutically acceptable salt form
inassociation with at least one pharmaceutically
acceptable carrier or diluent can be manufactured in a
conventional manner by mixing, granulating or coating
methods. For example, oral compositions can be tablets
or gelatin capsules comprising the active ingredient
together with a) diluents, e.g., lactose, dextrose,
sucrose, mannitol, sorbitol, cellulose and/or glycine;
b) lubricants, e.g., silica, talcum, stearic acid, its
magnesium or calcium salt and/or polyethyleneglycol;
for tablets also c) binders, e.g., magnesium aluminum
silicate, starch paste, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose and or
polyvinylpyrollidone; if desired d) disintegrants,
e.g., starches, agar, alginic acid or its sodium salt,
or effervescent mixtures; and/or e) absorbents,
colorants, flavors and sweeteners. Injectable
compositions can be aqueous isotonic solutions or
suspensions, and suppositories can be prepared from
fatty emulsions or suspensions. The compositions can
be sterilized and/or contain adjuvants, such as
preserving, stabilizing, wetting or emulsifying
agents, solution promoters, salts for regulating the
osmotic pressure and/or buffers. In addition, they can
also contain other therapeutically valuable
substances. Suitable formulations for transdermal
applications include an effective amount of a compound
of the present invention with a carrier. A carrier can
include absorbable pharmacologically acceptable
solvents to assist passage through the skin of the
host. For example, transdermal devices are in the form
of a bandage comprising a backing member, a reservoir
containing the compound optionally with carriers,
optionally a rate controlling barrier to deliver the
compound to the skin of the host at a controlled and
predetermined rate over a prolonged period of time,
and means to secure the device to the skin. Matrix
transdermal formulations can also be used. Suitable
formulations for topical application, e.g., to the
skin and eyes, are preferably aqueous solutions,
ointments, creams or gels well-known in the art. Such
can contain solubilizers, stabilizers, tonicity
enhancing agents, buffers and preservatives. [0081]
Compounds of the invention can be administered in
therapeutically effective amounts in combination with
one or more therapeutic agents (pharmaceutical
combinations). For example, synergistic effects can
occur with other substances used in the treatment of
diseases or disorders, such as, psychosis, memory
deficit, cognitive disorders, migraine, neuropathy,
neuroinflammatory disorders, cerebral vascular
accidents, head trauma, anxiety disorders, stress,
epilepsy, Parkinson's disease,schizophrenia, substance
abuse disorders such as smoking cessation,
osteoporosis, constipation, chronic intestinal
pseudo-obstruction, cirrhosis of the liver, asthma,
obesity, and other eating disorders associated with
excessive food intake, obesity, etc. (see
"Pharmacology and Utility", supra). Where the
compounds of the invention are administered in
conjunction with other therapies, dosages of the
co-administered compounds will of course vary
depending on the type of co-drug employed, on the
specific drug employed, on the condition being treated
and so forth. [0082] A combined preparation or
pharmaceutical composition can comprise a compound of
the invention as defined above or a pharmaceutical
acceptable salt thereof and at least one active
ingredient selected from: [0083] a) anti-diabetic
agents such as insulin, insulin derivatives and
mimetics; insulin secretagogues such as the
sulfonylureas, e.g., Glipizide, glyburide and Amaryl;
insulinotropic sulfonylurea receptor ligands such as
meglitinides, e.g., nateglinide and repaglinide;
insulin sensitizer such as protein tyrosine
phosphatase- IB (PTP-IB) inhibitors such as PTP-1 12;
GSK3 (glycogen synthase kinase-3) inhibitors such as
SB- 517955, SB-4195052, SB-216763, NN-57-05441 and
NN-57-05445; RXR ligands such as GW-0791 and AGN-
194204; sodium-dependent glucose co-transporter
inhibitors such as T-1095; glycogen phosphorylase A
inhibitors such as BAY R3401; biguanides such as
metformin; alpha-glucosidase inhibitors such as
acarbose; GLP-I (glucagon like peptide- 1), GLP-I
analogs such as Exendin-4 and GLP-I mimetics; DPPIV
(dipeptidyl peptidase IV) inhibitors such as DPP728,
LAF237 (vildagliptin - Example 1 ofWO 00/34241),
MK-0431, saxagliptin, GSK23A ; an AGE breaker; a
thiazolidone derivative (glitazone) such as
pioglitazone, rosiglitazone, or ?
)-l-{4-[5-methyl-2-(4-trifluoromethyl-phenyl)-
oxazol-4-ylmethoxy]-benzenesulfonyl}-2,3-dihydro-l
H-indole-2-carboxylic acid described in the patent
application WO 03/043985, as compound 19 of Example 4,
a nonglitazone type PPAR gamma agonist e.g. GI-262570;
Diacylglycerol acetyltransferase (DGAT) inhibitors
such as those disclosed in WO 2005044250, WO
2005013907, WO 2004094618 and WO 2004047755; [0084] b)
hypolipidemic agents such as
3-hydroxy-3-methyl-glutaryl coenzyme A (HMG-CoA)
reductase inhibitors, e.g., lovastatin and related
compounds such as those disclosed in U.S. Pat. No.
4,231,938, pravastatin, simvastatin and related
compoundssuch as those disclosed in U.S. Pat. Nos.
4,448,784 and 4,450,171, pravastatin and related
compounds such as those disclosed in U.S. Pat.
No.4,346,227, cerivastatin, mevastatin and related
compounds such as those disclosed in U.S. Pat. No.
3,983,140, velostatin, fluvastatin, dalvastatin,
atorvastatin, rosuvastatin and related statin
compounds disclosed in U.S. Pat. No. 5,753,675,
rivastatin, pyrazole analogs of mevalonolactone
derivatives as disclosed in U.S. Pat. No. 4,613,610,
indene analogs of mevalonolactone derivatives as
disclosed in PCT application WO 86/03488, 6-[2-
(substituted-pyrrol-l-yl)-alkyl)pyran-2- ones and
derivatives thereof as disclosed in U.S. Pat. No.
4,647,576, Searle's SC-45355 (a 3- substituted
pentanedioic acid derivative) dichloroacetate,
imidazole analogs of mevalonolactone as disclosed in
PCT applicationWO 86/07054, 3- carboxy-2-
hydroxypropane- phosphonic acid derivatives as
disclosed in French Patent No. 2,596,393, 2,3-
disubstituted pyrrole, furan and thiophene derivatives
as disclosed in European Patent Application No.
0221025, naphthyl analogs of mevalonolactone as
disclosed in U.S. Pat. No. 4,686,237,
octahydronaphthalenes such as disclosed in U.S. Pat.
No. 4, 499,289, keto 



analogs of mevinolin (lovastatin) as disclosed in
European Patent Application No.0,142, 146 A2, and
quinoline and pyridine derivatives disclosed in U.S.
Pat. Nos. 5,506,219 and 5,691,322. In addition,
phosphinic acid compounds useful in inhibiting HMG CoA
reductase suitable for use herein are disclosed in GB
2205837; squalene synthase inhibitors; FXR (farnesoid
X receptor) and LXR (liver X receptor) ligands;
cholestyramine; fbrates; nicotinic acid and aspirin;
[0085] c) an anti-obesity agent or appetite regulating
agent such as melanocortin receptor (MC4R) agonists,
melanin-concentrating hormone receptor (MCHR)
antagonists, growth hormone secretagogue receptor
(GHSR) antagonists, galanin receptor modulators,
orexin antagonists, CCK agonists, GLP-I agonists, and
other Pre-proglucagon-derived peptides; NPYl or NPY5
antagonsist, NPY2 and NPY4 modulators, corticotropin
releasing factor agonists, histamine receptor-3 (H3)
modulators, aP2 inhibitors, PPAR gamma modulators,
PPAR delta modulators, acetyl-CoA carboxylase (ACC)
inihibitors, 11-b-HSD-l inhibitors, adinopectin
receptor modulators; beta 3 adrenergic agonists, such
as AJ9677 (Takeda/Dainippon), L750355 (Merck), or
CP331648 (Pfizer) or other known beta 3 agonists as
disclosed in U.S. Pat. Nos. 5,541,204, 5,770,615, 5,
491,134, 5,776,983 and 5,488,064, a thyroid receptor
beta modulator, such as a thyroid receptor ligand
asdisclosed in WO 97/21993 (U. CaI SF), WO 99/00353
(KaroBio) and GB98/284425 (KaroBio), a SCD-I inhibitor
as disclosed in WO200501 1655, a lipase inhibitor,
such as orlistat or ATL-962 (Alizyme), serotonin
receptor agonists, (e.g., BVT- 933 (Biovitrum)),
monoamine reuptake inhibitors or releasing agents,
such as fenfluramine, dexfenfluramine, fluvoxamine,
fluoxetine, paroxetine, sertraline, chlorphentermine,
cloforex, clortermine, picilorex, sibutramine,
dexamphetamine, phentermine, phenylpropanolamine or
mazindol, anorectic agents such as topiramate (Johnson
& Johnson), CNTF (ciliary neurotrophic
factor)/Axokine(r) (Regeneron), BDNF (brainderived
neurotrophic factor), leptin and leptin receptor
modulators, phentermine, leptin, bromocriptine,
dexamphetamine, amphetamine, fenfluramine,
dexfenfluramine, sibutramine, orlistat,
dexfenfluramine, mazindol, phentermine,
phendimetrazine, diethylpropion, fluoxetine,
bupropion, topiramate, diethylpropion, benzphetamine,
phenylpropanolamine or ecopipam, ephedrine,
pseudoephedrine; [0086] d) anti-hypertensive agents
such as loop diuretics such as ethacrynic acid,
furosemide and torsemide; diuretics such as thiazide
derivatives, chlorithiazide, hydrochlorothiazide,
amiloride; angiotensin converting enzyme (ACE)
inhibitors such as benazepril, captopril, enalapril,
fosinopril, lisinopril, moexipril, perinodopril,
quinapril, ramipril and trandolapril; inhibitors of
the Na-K-ATPase membrane pump such as digoxin;
neutralendopeptidase (NEP) inhibitors e.g. thiorphan,
terteo-thiorphan, SQ29072; ECE inhibitors e.g. SLV306;
ACE/NEP inhibitors such as omapatrilat, sampatrilat
and fasidotril; angiotensin II antagonists such as
candesartan, eprosartan, irbesartan, losartan,
telmisartan and valsartan, in particular valsartan;
renin inhibitors such as aliskiren, terlakiren,
ditekiren, RO 66-1 132, RO-66-1 168; beta-adrenergic
receptor blockers such as acebutolol, atenolol,
betaxolol, bisoprolol, metoprolol, nadolol,
propranolol, sotalol and timolol; inotropic agents
such as digoxin, dobutamine and milrinone; calcium
channel blockers such as amlodipine, bepridil,
diltiazem, felodipine, nicardipine, nimodipine,
nifedipine, nisoldipine and verapamil; aldosterone
receptor antagonists; aldosterone synthase inhibitors;
and dual ET/All antagonist such as those disclosed in
WO 00/01389. [0087] e) a HDL increasing compound;
[0088] f) Cholesterol absorption modulator such as
Zetia(r) and KT6-97 1;[0089] g) Apo-Al analogues and
mimetics; [0090] h) thrombin inhibitors such as
Ximelagatran; [0091] i) aldosterone inhibitors such as
anastrazole, fadrazole, eplerenone; [0092] j )
Inhibitors of platelet aggregation such as aspirin,
clopidogrel bisulfate; [0093] k) estrogen,
testosterone, a selective estrogen receptor modulator,
a selective androgen receptor modulator; [0094] 1) a
chemotherapeutic agent such as aromatase inhibitors
e.g. femara, antiestrogens, topoisomerase I
inhibitors, topoisomerase II inhibitors, microtubule
active agents, alkylating agents, antineoplastic
antimetabolites, platan compounds, compounds
decreasing the protein kinase activity such as a PDGF
receptor tyrosine kinase inhibitor preferably Imatinib
( {
N-{5-[4-(4-methyl-piperazino-methyl)-benzoylamido]-2-
methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine })
described in the European patent application EP-A-O
564 409 as example 2 1 or
4-Methyl-N-[3-(4-methyl-imidazol-l-yl)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-
ylamino)-benzamide described in the patent application
WO 04/005281 as example 92; and [0095] m) an agent
interacting with a 5-HT receptor and/or an agent
interacting with 5-HT receptor such as tegaserod
described in the US patent No. 5510353 as example 13,
tegaserod hydrogen maleate, cisapride, cilansetron;
[0096] n) an agent for treating tobacco abuse, e.g.,
nicotine receptor partial agonists, bupropion
hypochloride (also known under the tradename Zyban(r))
and nicotine replacement therapies; [0097] o) an agent
for treating erectile dysfunction, e.g., dopaminergic
agents, such as apomorphine), ADD/ADHD agents (e.g.,
Ritalin(r), Strattera(r), Concerta(r) and
Adderall(r)); [0098] p) an agent for treating
alcoholism, such as opioid antagonists (e.g.,
naltrexone (also known under the tradename ReVia(r))
and nalmefene), disulfram (also known under the
tradename Antabuse(r)), and acamprosate (also known
under the tradename Campral(r))). In addition, agents
for reducing alcohol withdrawal symptoms may also be
co-administered, such as benzodiazepines, beta-
blockers, clonidine, carbamazepine, pregabalin, and
gabapentin (Neurontin(r));[0099] q) other agents that
are useful including anti-inflammatory agents (e.g.,
COX-2 inhibitors) ; antidepressants (e.g., fluoxetine
hydrochloride (Prozac(r))); cognitive improvement
agents (e.g., donepezil hydrochloride (Aircept(r)) and
other acetylcholinesterase inhibitors);
neuroprotective agents (e.g., memantine) ;
antipsychotic medications (e.g., ziprasidone
(Geodon(r)), risperidone (Risperdal(r)), and
olanzapine (Zyprexa(r))); [00100] or, in each case a
pharmaceutically acceptable salt thereof; and
optionally a pharmaceutically acceptable carrier.
[00101] The invention also provides for a
pharmaceutical combinations, e.g. a kit, comprising a)
a first agent which is a compound of the invention as
disclosed herein, in free form or in pharmaceutically
acceptable salt form, and b) at least one co-agent.
The kit can comprise instructions for its
administration. [00102] The terms "co-administration"
or "combined administration" or the like as utilized
herein are meant to encompass administration of the
selected therapeutic agents to a single patient, and
are intended to include treatment regimens in which
the agents are not necessarily administered by the
same route of administration or at the same time.
[00103] The term "pharmaceutical combination" as used
herein means a product that results from the mixing or
combining of more than one active ingredient and
includes both fixed and non-fixed combinations of the
active ingredients. The term "fixed combination" means
that the active ingredients, e.g. a compound of
Formula I and a co-agent, are both administered to a
patient simultaneously in the form of a single entity
or dosage. The term "non-fixed combination" means that
the active ingredients, e.g. a compound of Formula I
and a co-agent, are both administered to a patient as
separate entities either simultaneously, concurrently
or sequentially with no specific time limits, wherein
such administration provides therapeutically effective
levels of the 2 compounds in the body of the patient.
The latter also applies to cocktail therapy, e.g. the
administration of 3 or more active
ingredients.Processes for Making Compounds of the
Invention [00104J The present invention also includes
processes for the preparation of compounds of the
invention. In the reactions described, it can be
necessary to protect reactive functional groups, for
example hydroxy, amino, imino, thio or carboxy groups,
where these are desired in the final product, to avoid
their unwanted participation in the reactions.
Conventional protecting groups can be used in
accordance with standard practice, for example, see
T.W. Greene and P. G.M. Wuts in "Protective Groups in
Organic Chemistry", John Wiley and Sons, 1991. [00105]
In the following schemes, several methods of preparing
the compounds of the present invention are
illustrative. One of skill in the art will appreciate
that these methods are representative, and in no way
inclusive of all methods for preparing the compounds
of the present invention. The radicals in the schemes
are as described in Formula I. [00106] An illustration
of the synthesis of the compounds in the present
invention of Formula Ib, in which Ri and R2 are
selected from optionally substituted phenyl (e.g. Ar 1
and Ar2), is given in Scheme 1. 1,2-diarylethanone 1-a
can be synthesized using methods reported by M.
Wilsterman et al. WO 03051850 and G.M. Anstead, et ai,
J. Med. Chem., 1990, 33, 2726. Diarylethanone 1-a is
heated with 5-amino-pyrazole-4- carbonitrile in
dichloromethane in the presence of TiCU at high
temperature (100 0C to 160 0C, preferably 160 0C) to
provide the pyrazolo[3,4-b]pyridin-4-ylamine 1-b. The
4- amino group of compound 1-b is converted to R5 (R5
can be halo, alkoxy and etc.) by transformations such
as diazotization with tert-butyl nitrite or sodium
nitrite under acidic condition followed by treatment
with appropriate nucleophiles to provide 1-c. Reaction
Scheme 1 1-a 1-b l-c[00107]
5-amino-pyrazole-4-carbonitriles used in this
invention are prepared as described in (a) Peat, A. J
. et al Bioorg. & Med. Chem. Lett. (2004), 14(9),
2127-2130; (b) Meegalla, S. K. et al Bioorg. & Med.
Chem. Lett. (2003), 13(22), 4035-4037; (c) Dooley, M.
J . et al Australian J . Chem.(1989), 42(5), 747-50;
(d) Reid, W. et al Tetrahedron (1988), 44(23),
7155-62. [00108] An illustration of the synthesis of
the compounds in the present invention of Formula Ia
is given in Reaction Scheme 2. An amine 2-a is reacted
with an acid chloride 2-b (or its corresponding
carboxylic acid) under standard amide formation
conditions to provide 2-c. The amide 2-c is treated
with chlorination reagents, such as thionyl chloride,
oxalyl chloride, oxyphosphorus trichloride and etc.,
to provide 2-d. The imidoyl chloride 2-d is condensed
with 5-amino-4-pyrazole-carboxylate 2-e (Ra is methyl
or ethyl) upon heating in the presence of a strong
Lewis acid (e.g. TiCl4) to provide an amidine
intermediate, which is cyclized in situ to
l,5-dihydro-pyrazolo[3,4-d]pyrimidin- 4-one 2-f. Amide
coupling reactions were carried out under standard
conditions, such as those described in (1) M.
Bodanszky et al "The Practice of Peptide Synthesis",
Springer- Verlay 2nd ed. 1994; (2) A. R. Chamberlin,
Chem. Rev. 1997, 97, 2243-66.Reaction Scheme 2 2-a 2-b
2-c 2-d 2-f [00109] 5-amino-4-pyrazole-carboxylates
2-e used in this invention are synthesized as
described in (a) Abass, M. Phosphorus, Sulfur and
Silicon and the Related Elements (2003), 178(7),
1413-1432; (b) Beck, James R. et al J . Heterocyclic
Chem. (1987), 24(3), 693-5; (c) Sunder, S. et al
J.Heterocyclic Chem. (1980), 17(7), 1527-9; (d) Beck,
James R. et al J . Heterocyclic Chem.(1988), 25(3),
955-8; (e) Ryckmans, T. et al Tetrahedron (1997),
53(5), 1729-1734; (f) Organ, Michael G. et al J .
Combi. Chem.(2003), 5(2), 118-124; (g) Kopp, M. et al
J . Heterocyclic Chem.(2001), 38(5), 1045-1050.
[00110] An illustration of the synthesis of the
compounds in the present invention of Formula Ic is
given in Reaction Scheme 3. Ethyl
cyanoglycoxylate-2-oxime 3-a is reduced according to
literature precedent (De Meester et al Heterocycl.
Chem. 1987, 24, 441) to 2-cyanglycine ethyl ester 3-b.
Amine 3-b is then condensed with triethyl
orthoformate. Without purification, the resulting
cyano[(lethoxymethylene) amino]acetate 3-c is treated
directly with amine R4NH2 to provide 5-
amino-lH-imidazole-4-carboxylate 3-d. Syntheses of
compound 3-d are also described in (a) Collins. M. et
allnorg. Chem. Commun. 2000, 3, 453; (b) Herr, R.
etalJ. Org. Chem. 2002, 67(1), 188-193; (c) Suwinski,
J. et al Eur. J. Org. Chem. 2003, (6), 1080- 1084.
5-Amino-lH-imidazole-4-carboxylate 3-d is converted to
l,9-dihydro-purin-6-one 3-e by the procedures
described in Scheme 2.Reaction Scheme 3 NC CO2Et NC
CO2Et T Na 2 S2O4 NC CO2Et CH (0Et ) 3 OH NaHCO,
3/4NH, OEt 3-a 3-b 3-c 3-d 3 - Q [00111] Compounds in
the present invention of Formula Ia can also be made
by the procedures given in Reaction Scheme 4.
5-Amino-pyrazole-4-carboxylate 2-e reacts with acid
chloride R (C=O)Cl giving the N,N-diacylated
intermediate 4-b which is then treated with an excess
amount of lithium amide RiNHLi to form intermediate
4-c (Ra is methyl or ethyl). Ring closure of 4-c upon
treatment with trimethylsilyl chloride and
triethylamine gives
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one 2-f. A
procedure similar to the annulation step used here is
described by Miyata, K. et al US patent 5,922,866.
Other procedures to effect the conversion of compound
4-c to compound 2-f are described in (a) Brzozowski 2
. et al J . Med. Chem. (2002), 45(2), 430-37; (b)
Zaher, H. A. et al Indian J . Chem. (1974), 12(1 1),
1212-15.Reaction Scheme 4 2-f Reaction scheme 5
illustrates the preparation of bi-aryl or
heteroaryl-phenyl derivatives. Under the standard
Suzuki or Stille coupling conditions, Bromo (or iodo)
substituted 1,9-dihydropurin- 6-one 5-a is coupled
with suitable boronic acids or stannane to form
desired purinone derivatives S-b. Reaction Scheme 5 X
= Br, I 5-a Z: aryl or heteroaryl 5-b Reaction scheme
6 describes the synthesis of the compounds with
various aryl or heteroaryl R4 by a modified cupper
complex-catalyzed cross coupling reaction of
arylboronic acids with imidazoles developed from J .
Collman's labolatory (ref. Org. Lett. 2000, 2, 1233.)
The starting material required for this synthesis,
ethyl 4-amino-l-benzylimidazole carboxylate, is
readily prepared in a large scale from commercially
available N-benzylglycine ethyl ester (ref. Synthesis
1995, 855).Reaction Scheme 6 P (OH)2 H 2. [00112]
Detailed descriptions of the synthesis of compounds of
the Invention are given in the Examples, infra.
Additional Processes for Making Compounds of the
Invention [00113] A compound of the invention can be
prepared as a pharmaceutically acceptable acid
addition salt by reacting the free base form of the
compound with a pharmaceutically acceptable inorganic
or organic acid. Alternatively, a pharmaceutically
acceptable base addition salt of a compound of the
invention can be prepared by reacting the free acid
form of the compound with a pharmaceutically
acceptable inorganic or organic base. Alternatively,
the salt forms of the compounds of the invention can
be prepared using salts of the starting materials or
intermediates. [00114] The free acid or free base
forms of the compounds of the invention can be
prepared from the corresponding base addition salt or
acid addition salt from, respectively. For example a
compound of the invention in an acid addition salt
form can be converted to the corresponding free base
by treating with a suitable base (e.g., ammonium
hydroxide solution, sodium hydroxide, and the like). A
compound of the invention in a base addition salt form
can be converted to the corresponding free acid by
treating with a suitable acid (e.g., hydrochloric
acid, etc.). [00115] Compounds of the invention in
unoxidized form can be prepared from Noxides of
compounds of the invention by treating with a reducing
agent (e.g., sulfur, sulfur dioxide, triphenyl
phosphine, lithium borohydride, sodium borohydride, or
thelike) in a suitable inert organic solvent (e.g.
acetonitrile, ethanol, aqueous dioxane, or the like)
at 0 to 80 0C. [00116] Prodrug derivatives of the
compounds of the invention can be prepared by methods
known to those of ordinary skill in the art (e.g., for
further details see Saulnier et al., (1994),
Bioorganic and Medicinal Chemistry Letters, Vol. 4, p
. 1985). For example, appropriate prodrugs can be
prepared by reacting a non-derivatized compound of the
invention with a suitable carbamylating agent (e.g.,
1,1-acyloxyalkylcarbanochloridate, para-nitrophenyl
carbonate, or the like). [00117] Protected derivatives
of the compounds of the invention can be made by means
known to those of ordinary skill in the art. A
detailed description of techniques applicable to the
creation of protecting groups and their removal can be
found in T.W. Greene, "Protecting Groups in Organic
Chemistry", 3rd edition, John Wiley and Sons, Inc.,
1999. [00118] Compounds of the present invention can
be conveniently prepared, or formed during the process
of the invention, as solvates (e.g., hydrates).
Hydrates of compounds of the present invention can be
conveniently prepared by recrystallization from an
aqueous/organic solvent mixture, using organic
solvents such as dioxin, tetrahydrofuran or methanol.
[001 19] Compounds of the invention can be prepared as
their individual stereoisomers by reacting a racemic
mixture of the compound with an optically active
resolving agent to form a pair of diastereoisomeric
compounds, separating the diastereomers and recovering
the optically pure enantiomers. While resolution of
enantiomers can be carried out using covalent
diastereomeric derivatives of the 



compounds of the invention, dissociable complexes are
preferred (e.g., crystalline diastereomeric salts).
Diastereomers have distinct physical properties (e.g.,
melting points, boiling points, solubilities,
reactivity, etc.) and can be readily separated by
taking advantage of these dissimilarities. The
diastereomers can be separated by chromatography, or
preferably, by separation/resolution techniques based
upon differences in solubility. The optically pure
enantiomer is then recovered, along with the resolving
agent, by any practical means that would not result in
racemization. A more detailed description of the
techniques applicable to the resolution of
stereoisomers ofcompounds from their racemic mixture
can be found in Jean Jacques, Andre Collet, Samuel H.
Wilen, "Enantiomers, Racemates and Resolutions", John
Wiley And Sons, Inc., 1981. [00120] In summary, the
compounds of Formula I can be made by a process, which
involves: (a) that of reaction scheme 1, 2, 3, 4, 5 or
6; and (b) optionally converting a compound of the
invention into a pharmaceutically acceptable salt; (c)
optionally converting a salt form of a compound of the
invention to a nonsalt form; (d) optionally converting
an unoxidized form of a compound of the invention into
a pharmaceutically acceptable N-oxide; (e) optionally
converting an N-oxide form of a compound of the
invention to its unoxidized form; (f) optionally
resolving an individual isomer of a compound of the
invention from a mixture of isomers; (g) optionally
converting a non-derivatized compound of the invention
into a pharmaceutically acceptable prodrug derivative;
and (h) optionally converting a prodrug derivative of
a compound of the invention to its non-derivatized
form. [00121] Insofar as the production of the
starting materials is not particularly described, the
compounds are known or can be prepared analogously to
methods known in the art or as disclosed in the
Examples hereinafter. [00122] One of skill in the art
will appreciate that the above transformations are
only representative of methods for preparation of the
compounds of the present invention, and that other
well known methods can similarly be used.Examples
[00123] The present invention is farther exemplified,
but not limited, by the following intermediates
(Reference Examples) and Examples that illustrate the
preparation of compounds of the invention. Reference 1
Preparation of
5-Arnino-l-cvclohexyl-lH-pyrazole-4-carboxylic acid
ethyl ester [00124] To a round bottom flask is added
cyclohexyl-hydrazine hydrochloride (4.5 g, 30 mmol),
2-cyano-3-ethoxy-acrylic acid ethyl ester (5.1 g, 30
mmol), sodium bicarbonate (2.6 g, 30.9 mmol) and 40 mL
of ethanol. The mixture is heated to 800C for 1 hour,
cooled down to room temperature and concentrated. The
residue is dissolved in chloroform and washed with
water, dried over sodium sulfate. After removal of the
solvent, the solid is recrystallized from ethyl
acetate: 1HNMR (CDCl 3) : d 7.40 ( 1 H, s), 4.77 (2 H,
brs), 4.05 (2 H, q, J = 7.2 Hz), 3.50 ( 1 H, m),
1.61-1.71 (6 H, m), 1.50 ( 1 H, m), 1.02-1.21 (3 H,
m), 1.11 (3 H, t, J = 7.2 Hz). Example 1
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl
')-l-phenyl-L5-dihvdro-pyrazolo-
[3,4-dlpyrimidin-4-one2 3 4 [00125] Step A:
Commercially available 5-amino-l-
rhenyl-lH-pyrazole-4- carboxylic acid ethyl ester (1,
2.31 g, 10 mmol) is added to a flask and 10 mL of dry
pyridine is added. 2,4-Dichloro-benzoyl chloride (4.18
g, 20.0 mmol) is added via syringe to the stirring
reaction mixture. The reaction is heated to reflux for
3 hours. The resulting slurry is poured into 500 mL of
1M HCl and the crude product is extracted out in 2 x
200 mL of DCM. The organic layer is washed with 100 mL
of I M HCl, followed by 300 mL saturated aqueous
sodium bicarbonate and brine. The organic layer is
dried over MgSO4, filtered and concentrated. The crude
product is recrystallized from hot hexanes with a
minimal amount of dichloromethane added to give 2:
LC/MS found: 578.1 (M+H+) . [00126] Step B:
4-Chloro-aniline (663 mg, 5.2 mmol) is added to a
three neck flask which is sealed with septa, equipped
with an oil bubbler and purged with dry nitrogen.
Anhydrous THF (20 mL) is added via syringe under an
inert atmosphere. The amine is deprotonated with
n-Bu-Li (2.5 M, 2.07 mL, 5.2 mmol) at room
temperature. The reaction is stirred for 10 minutes
and of
5-[bis-(2,4-dichloro-benzoyl)-amino]-l-phenyllH-
pyrazole-4-carboxylic acid ethyl ester (2, 500 mg,
0.866 mmol) is added as a solid under a positive purge
of nitrogen. The resulting reaction mixture is stirred
for 30 minutes and quenched by pouring into saturated
aqueous ammonium chloride. The crude product is
extracted in 100 mL of ethyl acetate, washed with 1M
HCl, brine, and dried over MgSO . The organic layer is
filtered and concentrated to dryness. The dark crude
material is recrystallized from hot DCM yielding
yellow crystals of 3: 1H NMR (DMSOd6, 400 MHz) d 10.7
(s, IH), 10.1 (s, IH), 8.4 (s, IH), 7.75 (d, J = 8.9
Hz, 2H), 7.73 (s, br, IH), 7.66-7.53 (m, 6H), 7.5-7.46
(m, IH), 7.41 (d, J = 8.9 Hz, 2H). LC/MS found: 485.0
(M+ H+) . [00127] Step C.
5-(2,4-Dichloro-benzoylamino)-l -phenyl-
lH-pyrazole-4- carboxylic acid (4-chloro-phenyl)-amide
(3, 1.1 g, 2.26 mmol) is placed in a largemicrowave
tube with 12 mL of dry TEA and 5 mL of freshly
distilled TMSCl. The tube is sealed and the resulting
slurry is heated to 100 C in an oil bath overnight.
The reaction mixture is quenched with 500 mL of 1M HCl
and the product is extracted in 2 x 200 mL of DCM. The
organic layer is washed with 100 mL of HCl, 300 mL of
saturated aqueous sodium bicarbonate, and 300 mL of
brine. The organic layer is dried over MgSO , filtered
and concentrated. The crude material is purified by
flash chromatography to yield 1.0 g of 4 as a white
solid: 1H NMR (CDCl3, 400 MHz) d 8.35 (s, IH), 8.09(d,
J 7.58 Hz, 2H), 7.51-7.47 (m, 2H), 7.39(d, J = 7.5 Hz,
IH), 7.33 (d, J = 1.6 Hz, IH), 7.3-7.28 (m, 2H),
7.21-7.16 (m, 2H), 7.04-7.0 (m, IH); LC/MS found:
469.0 (M+l/z). Example 2
5-(4-bromo-phenyl)-l-phenyl-6-p-tolyl-l,5-dihvdro-pyra
zolor3,4-dlpyrimidin-4-on e 5 [00128] To a solution of
4-bromoaniline (1, 60.0 mg, 0.35 mmol) in
dichloromethane (1.5 mL) is added p-toluoyl chloride
(2, 46.1 mL, 0.35 mmol) and TEA (97.2 mL, 0.70 mmol).
The reaction mixture is stirred at room temperature
for 30 minutesto provide
N-(4-bromo-phenyl)-4-methyl-benzamide (3). After
removal of the solvent, without further purification,
3 is taken by thionyl chloride (0.5 mL) and the
mixture is heated at 80 0C for 1 hour before thionyl
chloride is removed in vacuo to provide imidoyl
chloride 4 . Without further purification, the crude 4
is dissolved in dichloroethane ( 1.0 mL), and ethyl
5-amino- 1-phenyl-4-pyrazole-carboxy late (5, 96.8 mg,
0.42 mmol) and TiCl ( 153.0 /LiL, 1.40 mmol) are
added. The reaction mixture is heated at 160 0C in a
microwave for 20 minutes, cooled down, diluted with
dichloroethane (5 mL), and quenched with H2O (5 mL).
The two layers are separated. The aqueous layer is
extracted with dichloroethane. The combined
dichloroethane layer is washed with brine, dried over
MgSO 4, concentrated, and purified by silica gel
chromatography followed by reverse phase HPLC to
provide
5-(4-bromo-phenyl)-l-phenyl-6-p-tolyl-l,5-dihydropyraz
olo[ 3,4-d]pyrimidin-4-one as a white solid product:
1H NMR (CDCl 3, 400 MHz) d 8.31 (s, IH), 8.16 (d, 2H),
7.50 (t, 2H), 7.47 (d, 2H), 7.34 (t, IH), 7.22 (d,
2H), 7.06 (d, 2H), 7.02 (d, 2H), 2.32 (s, 3H); HPLC-MS
calculated for C24H n BrN 4O (M +H+) 457.1, found
457.1. Example 3 5-(4-chloro-phenyl)-6-(
'2,4-dichloro-phenyl)-l-phenyl-lH-pyrazolof3
4-blpyridin-4- ylamine [00129] A solution of
2-(4-chloro-phenyl)-l-(2,4-dichloro-phenyl)-ethanone
(300mg, 0.99 mmol) in dichloroethane (3 mL) is stirred
at room temperature while TiCl 4 (3 11 mg, 1.64 mmol)
is added dropwise. After the addition, the mixture is
stirred at room temperature for 5 minutes and a
solution of 5-amino-l -phenyl- lH-pyrazole-4-
carbonitrile (150 mg, 0.815 mmol) in dichloroethane (3
mL) is added dropwise. After the addition, the mixture
is heated to 125 0C for 5 hours. After cooling, the
mixture is poured into a mixture of ice cold saturated
aqueous NaHCO 3 solution (30 mL) andEtOAc (30 mL). The
resultant precipitate is filtered through celite and
washed with EtOAc (2x10 mL). The filtrate is extracted
by EtOAc (3x15 mL). The organic layers are combined
and washed with brine and dried (MgSO4) . After
filtering off the drying agent, the filtrate is
concentrated and purified by column chromatography
(silica gel, 0%~40% EtOAc/hexane) to provide the
titled compound 5-(4-chloro-phenyl)-6-(2,4-
dichloro-phenyl)-l-phenyl-lH-pyrazolo[3,4-b]pyridin-4-
ylamine as light yellow solid: 1H NMR (MeOD) d(ppm)
8.38(s, IH), 8.13(d, 2H), 7.48(t, 2H), 7.34(d, IH),
7.27-7.31 (m, 3H), 7.12-7.25(m, 4H); HPLC-MS
calculated for C24Hi5Ci3N4 (M+H+) : 465.0, found
465.2. Examples 4 and 5
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)- 1-phenyl-
1H-pyrazolo[3 ,4-b]pyridine; and
5-(4-chloro-phenyl)-6-f2,4-dichloro-phenyl)-4-ethoxy-l
-phenyl- lH-pyrazolo- [3,4-bipyridine [00130] A
solution of
5-(4-chloro-phenyl)-6-(2,4-dichloro-phenyl)-l -phenyl-
IHpyrazolo[ 3,4-b]pyridin-4-ylamine (10 mg, 0.022 mol)
in EtOH ( 1 mL) is treated with tert-butyl nitrite (23
mg, 0.22 mol) and heated to 80 0C for 16 hours. After
cooling down to room temperature, the mixture is
concentrated and purified by preparative thin layer
chromatography to provide
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-l -phenyl-
IHpyrazolo[ 3,4-b]pyridine (Example 4) and
5-(4-chloro-phenyl)-6-(2,4-dichloro-phenyl)-4-
ethoxy-1 -phenyl- lH-pyrazolo[3,4-b]pyridine is also
obtained as side product (Example 5). Example 4 : 1H
NMR (CDCl3) d(ppm) 8.35 (d, 2H), 8.29(s, IH), 8.14 (s,
IH), 7.48(t, 2H), 7.37(d, IH), 7.28 (t, IH),
7.23-7.17(m, 4H), 7.1 l(d, 2H); HPLC-MS calculated for
C24Hi4Ci3N3 (M+H+) : 450.0, found 450.2. Example 5 :
1H NMR (CDCl3) d(ppm) 8.36(s, IH), 8.30 (d, 2H), 7.48
(t, 2H), 7.32 (d, IH), 7.29 (d, IH), 7.18 (d, 2H),
7.05-7. 14(m,4H), 4.68 (q, 2H), 1.42 (t, 3H); HPLC-MS
calculated for C26H18C13N3O (M+H+) : 494.1, found
494.2. Examples 6 and 7
5-f4-Chloro-phenyl)-6-(2,4-dichloro-phenv
p-l-(4-nitro-phenyl)-l,5-dihvdro-pyrazolo
[3,4-d1pyrimidin-4-one; and
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-
1-(2-nitro-phenvD- 1,5-dihvdro-pyrazolor3,4-
d1pyrimidin-4-one [00131]
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-l -phenyl-
1,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one (50 mg,
0.104 mmol) is dissolved in 5 mL of acetic anhydride.
Concentrated nitric acid (300 mL) is added dropwise
over 2 minutes. After the reaction mixture is stirred
for 15 minutes, the volatiles are stripped off and the
resulting crude material is purified by column
chromatography to give 5-(4-Chlorophenyl)-
6-(2,4-dichloro-phenyl)-l-(2-nitro-phenyl)-l,5-dihydro
-pyrazolo[3,4- d]pyrimidin-4-one and
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-l
-(4-nitro-phenyl)-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one. [00132]
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-l-(2-nitro
-phenyl)-l,5- dihydro-ryrazolo[3,4-d]pyrimidin-4-one:
1H NMR ( CDCl3, 400 MHz) d 8.34 (s, IH), 8.02 (d, J =
8.1 Hz, IH), 7.8 (d, J = 8.0 Hz, IH), 7.76-7.71 (m,
IH), 7.58-7.52 (m, IH), 7.33-7.19 (m, 4H), 7.16-7.08
(m, 2H),6.96-6.89 (m, IH); LC/MS found: 512.0 (M+l/z);
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-l-(4-nitro
-phenyl)-l,5- dihydro-pyrazolo[3,4-d]pyrimidin-4-one:
1H NMR ( CDCl3, 400 MHz) d 8.42 (d, J 9.1 Hz, 2H),
8.34 (s, IH), 8.29 (d, J = 9.1 Hz, 2H), 7.3-7.1 1 (m,
6H), 7.01-6.95 (m, IH); LC/MS found: 512.1
(M+l/z).Example 8 1-(4-Amino-phenyl
')-5-(4-chloro-phenyl)-6-(2,4-dichloro-phenyl ')-
1,5-dihydro-pyrazolo- 3,4-dlpvrimidin-4-one [00133]
l-(4-Amino-phenyl)-5-(4-chloro-phenyl)-6-(2,4-dichloro
-phenyl)-l,5- dihydro-pyrazolo[3,4-d]pyrimidin-4-one
is prepared by dissolving 5-(4-Chloro-phenyl)-
6-(2,4-dichloro-phenyl)-3-nitro-l-phenyl-l,5-dihydro-p
yrazolo[3,4-d]pyrimidin-4-one (100 mg, 0.194 mmol) in
20 niL of 9:1 dioxane/ water. The solution is degassed
and 11 mg of PtO is added under nitrogen. The slurry
is degassed again and placed under balloon pressure
hydrogen. The reaction mixture is stirred for 4 hours,
degassed, filtered, and concentrated. The crude
product is purified by reverse phase HPLC to give the
title compound: 1H NMR ( CDCl3, 400 MHz) d 8.08 (s,
IH), 7.44 (d, J= 8.8 Hz, 2H), 7.27- 7.24 (m, 2H),
7.19-7.17 (m, 3H), 7.13 (dd, J = 8.36, 2 Hz, IH),
7.1-7.05 (m, IH), 6.6 (d, J= 8.8 Hz, 2H); LC/MS found:
482.0 (M+l/z). Example 9
5-(4-Bromo-phenyl)-6-(2-fluoro-phenyl)-l-qumolm-2-yl-h
5-dihydro-pyrazolo- F3 .4-dlpvrimidin-4-oneMeS SMe
Step D DCM, H+ [00134] Step A . synthesis of
N-(4-Bromo-phenyl)-2-fluoro-benzamidine. 2-
fluorobezonitrile (5.0Og, 41.3 mmol) and
4-bromo-aniline (7.20 g, 41.8 mmol) are placed in a
150 mL of round bottom flask. To this stirring mixture
is added AICI3 (5.6g, 41.5 mmol). The mixture is
heated to 1900C for 4 hours and cooled to 5O0C. EtOAc
(100 mL) is added and the mixture is neutralized with
20% NaOH solution to pH ~ 8. The organic layer is
separated and washed with water and brine and dried
over sodium sulfate. Removal of the solvent gives the
crude product, which is recrystallized from ethyl
acetate: 1HNMR (CDCl3) : d 7.98 ( 1 H, br), 7.33 (4 H,
m), 7.15 ( 1 H, t, J = 6.8 Hz), 7.04 (IH, dd, J = 8.4,
12.0 Hz), 6.76 ( 1 H, d, J = 8.0 Hz), 5.06 (IH, br).
[00135] Step B. synthesis of
1-(4-Bromo-phenyl)-2-(2-fluoro-phenyl)-4-
methylsulfanyl-6-oxo-
1,6-dihydro-pyrimidine-5-carbonitrile.
N-(4-bromo-phenyl)-2- fluoro-benzamidine (4.00 g, 13.7
mmol) and 2-cyano-3,3-bis-methylsulfanyl-acrylic acid
ethyl ester (2.5Og, 12.3 mmol) are mixed in a reaction
tube. The mixture is heated to 13O0C for 2.5 hours and
cooled to room temperature. Ethyl acetate (50 mL) is
added and the mixture is stirred for 5 minutes. After
filtration, pure product (4.1 g) is obtained. The
solvent is concentrated, and the residue is purified
on silica gel: 1HNMR (CDCl3) : d7.34 (2H, d, J 8.8
Hz), 7.28-732 (IH, m), 7. 26 (IH, dt, J = 1.6, 6.8
Hz), 7.08 (IH, dt, J = 0.8, 6.8 Hz), 6.91 (2 H, dd, J
= 1.2, 8.4 Hz), 6.85 (IH, dt, J = 0.8, 8.8 Hz), 2.56
(3 H, s). [00136] Step C. synthesis of
3-(4-Bromo-phenyl)-2-(2-fiuoro-phenyl)-6-
methylsulfanyl-5-(quinolin-2-yl-hydrazonomethyl)-3H-py
rimidin-4-one. To a dry round bottom flask is added
l-(4-Bromo-phenyl)-2-(2-fluoro-phenyl)-4-methylsulfany
l-6-oxol, 6-dihydro-pyrimidine-5-carbonitrile (2.0 g,
4.8 mmol). This flask is charged with 15 mL of
dichloromethane. The solution is cooled to -2O0C. A
solution of DIBAL-H (6.5 mL, 1M in dichloromethane) is
added slowly over 5 minutes. The resulting solution is
stirred at this temperature for 2 hours and allowed to
warm to room temperature and stirred for additional 1
hour. The reaction mixture is cooled in an ice bath
and quenched with water. The mixture is extracted with
dichloromethane and the extracts are combined, washed
with water and dried over sodium sulfate. After
removal of the solvent, the residue is purified on
silica gel. [00137] Steps D and E. Synthesis of
5-(4-Bromo-phenyl)-6-(2-fluoro-phenyl)-lquinolin-
2-yl-l,5-dihydro-pyrazolo[3,4-d]pyrirnidin-4-one. To a
reaction tube is added
3-(4-Bromo-phenyl)-2-(2-fluoro-phenyl)-6-methylsulfany
l-5-(quinolin-2-ylhydrazonomethyl)- 3H-pyrimidin-4-one
(20 mg, 0.05 mmol), quinolin-2-yl-hydrazine (7.5 mg,
0.05 mmol), dichloromethane ( 1 mL) and catalytic
p-toluenesulfonic acid. The solution is stirred at
room temperature for 1 hour. Solvent is removed and
DMF (0.5 mL) is added. The mixture is heated at 1300C
for 6 hours and purified by preparative LC-MS: 1HNMR
(CDCl3) : d 8.41 ( 1 H, s), 8.32 ( 1 H, d, J = 8.8
Hz), 8. 25 ( 1 H, d, J = 8.8 Hz), 8.16 ( 1 H, d, J =
8.8 Hz), 7. 79 ( 1 H, d, J = 8.4 Hz), 7.68 ( 1 H, dt,
J = 1.2, 8.4 Hz), 7.51 ( 1 H, t, J = 8.0 Hz), 7.66 (2
H, d, J = 8.8 Hz), 7.25-7.32 (2 H, m), 7.08 ( 1 H, dt,
J = 0.8, 6.8 Hz), 6.99 (2 H, d, J = 6.8 Hz), 6.85 ( 1
H, t, J = 9.2 Hz).Example 68
4-Chloro-5-('4-chloro-phenylV6-('2,4-dichloro-phenyl')
-l-phenyl-lH-pyrazolor3,4-blDyridine [00138] To a
solution of
5-(4-chloro-phenyl)-6-(2,4-dichloro-phenyl)-l-phenyl-l
Hpyrazolo[ 3,4-b]pyridin-4-ylamine (16 mg, 0.034 mmol)
in CH3CN (0.4 mL) is added cone. HCl (0.8 mL). NaNO2
(20 mg, 0.29 mmol) is added into the mixture at 00C.
After the addition, the mixture is warmed up to room
temperature and stirred for 24 h. The mixture is then
neutralized to pH ~7 by adding saturated aqueous
NaHCO3 and extracted with EtOAc (3c3 mL). The combined
organic layers are concentrated and purified by
preparative thin layer chromatography to provide the
titled compound as a white solid (4 mg, 24%). 1H NMR
(CDCl3) d(ppm) 8.35(s, IH), 8.28 (d, 2H), 7.50 (t,
2H), 7.27-7.37(m, 2H), 7.24-7.26 (m, 2H), 7.07-7.16
(m, 4H); HPLC-MS calculated for C24H13Cl4N3 (M+l +) :
484.0, found: 484.1. Example 69
5,6-Bis-(4-chloro-phenyl)- 1-phenyl- 1H-pyrazolor3
,4-blpyridin-4-o l [00139] A solution of
1,2-bis-(4-chloro-phenyl)-ethanone (lOOmg, 0.38 mmol)
in dichloroethane ( 1 mL) is stirred at room
temperature while TiCl (143 mg, 0.75 mmol) is added in
dropwise. After the addition, the mixture is stirred
at room temperature for 5 min and a solution of
5-amino-l-phenyl-lH-pyrazole-4-carboxilic acid ethyl
ester (97 mg, 0.42 mmol) in dichloroethane ( 1 mL) is
added dropwise. After the addition, themixture is
heated to 125 0C for 5 h. After cooling down the
mixture, it is poured into a mixture of ice cold
saturated aqueous NaHCO solution (15 mL) and EtOAc (15
mL). The resulted mixture is filtered through celite
to remove the precipitate and washed with EtOAc (2x5
mL). The filtrate is extracted by EtOAc (3*5 mL). The
organic layers are 



combined and washed with brine and dried (MgSO ) .
After filtering off the drying agent, the filtrate is
concentrated and purified by preparative LC/MS to
provide the titled compound
5,6-bis-(4-chloro-phenyl)-l-phenyl-lH-pyrazolo[3,4-b]p
yridin-4-ol as light yellow solid.(55 mg, 31%). 1H NMR
(MeOD) d(ppm) 8.37(s, IH), 8.23 (d, 2H), 7.53 (t, 2H),
7.34(t, IH), 7.31 (d, 2H), 7.29 (d, 2H), 7.23 (d, 2H),
7.15 (d, 2H); HPLC-MS calculated for C24H15Ci2N3O (M+l
+) : 432.1, found: 432.2. Example 74
1-(4-Bromo-phenyl)-2-(2,4-dichloro-phenyl)-9-phenyl-
1,9-dihydro-purin- 6-one H2N [00140] Step A. synthesis
of N-(4-Bromo-phenyl)-2,4-dichloro-benzimidoyl
chloride. [00141] To a solution of 4-bromoaniline
(0.5Og, 2.9 mmol) and 2,4-dichloro benzoyl chloride
(0.41 mL, 2.9 mmol) in dichloromethane is added
triethylamine (0.49 mL, 3.49 mmol). After being
stirred at room temperature for 30 minutes, the
solvent is removed and the residue is dissolved in 2
mL of thionyl chloride. The reaction mixture is heated
at 800C for 1 hour and concentrated. The product is
used for the next step without purification. [00142]
Synthesis 5-Amino-l -phenyl- 1H-imidazole-4-carboxylic
acid ethyl ester. [00143] A solution of
amino-cyano-acetic acid ethyl ester (1.64 g, 12.8
mmol) and triethyl orthoformate (2.13 mL, 12.8 mmol)
in acetonitrile is heated at reflux for 45 minutes.
After the reaction mixture is cooled down to room
temperature, aniline (1.17 mL, 12.8 mmol) is added.
Solid is precipitated out after the mixture has been
stirred forovernight at room temperature. Filtration
gave a product as a white solid (two steps yield 59%).
1H NMR (CDCl 3) d 7.59 (m, 3H), 7.53 (d, 2H), 7.21 (s,
IH), 5.04 (b, 2H), 4.41 (q, 2H), 1.45 (t, 3H); m/z
232.1 (M+l). [00144] Step B. synthesis of
1-(4-Bromo-phenyl)-2-(2,4-dichloro-phenyl)-9- phenyl-
1,9-dihydro-purin-6-one . [00145] To a solution of
N-(4-bromo-phenyl)-2,4-dichloro-benzimidoyl chloride
(0.22 mmol) and
5-amino-l-phenyl-lH-imidazole-4-carboxylic acid ethyl
ester (65 mg, 0.27 mmol) in 1,2-dichloroethane is
added titanium tetrachloride (98 mL, 0.89 mmol)
dropwise at room temperature. After addition is
completed, the reaction mixture is heated at 120 0C
for 18 hours. After the reaction is quenched with
water and the aqueous layer is extracted with ethyl
acetate. The organic solvents are combined and dried
over magnesium sulfate. Filtration and concentration
provide a crude product which is purified by column
chromatography gave a white solid as product (41 mg,
three steps yield 36%). 1H NMR (CDCl 3) d (ppm) 8.04
(s, IH), 7.58 (d, 2H), 7.47 (t, 2H), 7.38 (m, 3H),
7.22 (d, IH), 7.15 (b, IH), 7.07 (m, 2H), 6.91 (b,
IH); HPLC-MS calculated for C23H13BrCl2N4O (M+H ) :
511.0, found 511.0. Example 77
l-(4-Bromo-phenyl)-2-(4-methyl- henyl)-9-
>henyl-l,9-dihvdro-r>urin-6-one [00146] To a solution
of N-(4-bromo-phenyl)- 4-methyl-benzimidoyl chloride
which is prepared from 4-bromoaniline (29.2 mg, 0. 17
mmol) and 4-methyl benzoyl chloride (22.5 mL, 0.17
mmol), and 5-amino-1-phenyl-lH-imidazole-4-carboxylic
acid ethyl ester (50 mg, 0.20 mmol) in
1,2-dichloroethane is added titanium tetrachloride (75
mL, 0.68 mmol) dropwise at room temperature. After
addition, the reaction mixture is heated at 170 0C for
30 min on microwave reactor. Quenching with water is
followed by extracting with ethyl acetate. The organic
solvents are combined and dried over magnesium
sulfate. Filtration andconcentration followed by
purification with chromatography give a white solid as
product. 1H NMR (400 MHz, CDCl3) d (ppm) 8.12 (s, IH),
7.70 (d, 2H), 7.55 (t, 2H), 7.45 (m, 3H)1 7.15 (d,
2H), 7.03 (m, 4H); HPLC-MS calculated for C24Hn BrN4O
(M+H 4 : 457.0, found 457.0. [00147]
S-amino-l-phenyl-lH-imidazole^-carboxylic acid ethyl
ester used above is prepared as described below.
NtyCOOEt HC(OEt)3 NH2 acetonitrile, reflux A solution
of amino-cyano-acetic acid ethyl ester (1.64g, 12.8
mmol) and triethyl orthoformate (2.13 mL, 12.8 mmol)
in acetonitrile was heated at reflux for 45 min. After
cooled down to room temperature, aniline (1.17 mL,
12.8 mmol) was added. Stirred at room temperature for
overnight, solid precipitated out. Filtration gave a
white solid as product (two steps yield 59%). 1H NMR
(CDCl3) d 7.59 (m, 3H), 7.53 (d, 2H), 7.21 (s, IH),
5.04 (b, 2H), 4.41 (q, 2H), 1.45 (t, 3H); m/z 232.1
(M+l). N-(4-bromo-phenyl)- 4-methyl-benzimidoyl
chloride used is prepared by the following procedure.
To a solution of 4-bromoaniline (29.2 mg, 0.17 mmol)
and 4-methyl benzoyl chloride (22.5 mL, 0.17 mmol) in
dichloromethane was added triethylamine (28 mL, 0.20
mmol). After stirred at room temperature for 30
minutes, the solvent was removed. The residue was
added 0.5 mL of thionyl chloride. The reaction mixture
was heated at 80 0C for 1 h, concentrated. The product
was used in the next step reaction. Example 79
5-(4-Bromo-phenyl)-6-(2-fluoro-phenyl)-l-(mo f
holine-4-carbonyl)-l,5-dihydropyrazolor3,4-
d1pvrimidin-4-one[00148] Step A : To a solution of
5-(4-bromo-phenyl)-6-(2-fluoro-phenyl)- 1-(4-
methoxy-phenyl)-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4
-one (208 mg, 0.423 mmol) in aceonitrile (5 mL) is
added CAN (IM aqueous solution, 1.7 mL) at 0 0C. After
the addition, the mixture is allowed to warm up to
room temperature and then heated to 80 0C for 5 h .
After cooling down to room temperature, the mixture is
treated with water (10 mL) and extracted with EtOAc
(3><10 mL). The organic layers are combined and washed
with water, saturated aqueous NaHCO 3, NaHSO 3 (10%
aqueous solution), brine and dried (MgSO ) . After
removing the drying agent by titration, the solvent is
removed under vacuum and the residue is purified by
flash column chromatography (silica gel, 0%~80%
EtOAc/hex) to provide the desired product
5-(4-bromo-phenyl)-6-(2-fluoro-phenyl)-l,5-dihydropyra
zolo[ 3,4-d]pyrimidin-4-one as white solid. (51 mg,
31%). 1H NMR (CDCl 3, 400 MHz) d 8.26 (s, IH), 7.41(d,
2H), 7.29-7.35 (m, 2H), 7.13 (t, IH), 7.03 (b, 2H),
6.92 (t, IH); HPLCMS calculated for C 7H10BrFN 4O (M
+H+) 385.0, found 385.0. [00149] Step B: To a solution
of 5-(4-bromo-phenyl)-6-(2-fluoro-phenyl)-l
,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one (20.0 mg,
0.052 mmol) in anhydrous pyridine (0.5 mL) is added
4-morpholinecarbonyl chloride (7.27 mL, 0.062 mmol).
The mixture is stirred at room temperature for 2 h
before removal of the solvent. The residue is purified
by preparative LCMS followed by preparative TLC to
provide the title compound (9.1 mg, 35% yield) as a
white solid product; 1H NMR (CDCl 3, 400 MHz) d 8.91
(s, IH), 7.42-7.28 (m, 4H), 7.1 1 (t, IH), 7.02 (d,
2H), 6.88 (t, IH), 4.15-3.84 (m, 8H); HPLC-MS
calculated for C22H17BrFN 5O3 (M +H+) 498.0, found
498.0. Example 80
5,6-Bis-(4-chloro~phenyl)-l-phenyl-lH-vyrazolo[3;
4-blvvrazine[00150] Step A:
1,2-Bis-(4-chloro-phenyl)-ethane-l ,2-dione is
prepared by following the procedures described in M.
Wilsterman et al. WO 0305 1850. The reaction crude
product is used directly for next step without
purification. [00151] Step B : To a solution of
2-phenyl-2H-pyrazol-3-ylamine (250 mg, 1.57 mmol) in
EtOH (3 mL) is added HCl (4N in dioxane, 1.15 mL, 4.6
mmol). The mixture is then cooled down to -1O0C,
tert-butyl nitrite (178 mg, 1.73 mmol) is added drop
wise. After addition, the mixture is stirred at 0 0C
for 1 h. The precipitate is collected by filtration to
provide 4-nitroso-2-phenyl-2H-pyrazol-3-ylamine (180
mg, 60%) as yellow solid. [00152] To a suspension of
4-nitroso-2-phenyl-2H-pyrazol-3-ylamine (100 mg, 0.53
mmol) in EtOH ( 1 mL) is added SnCl2-2 H2O (240 mg,
1.06 mmol). The mixture is then heated to 60 0C for 30
min. After cooling down the mixture, it is poured into
a mixture of EtOAc (20 mL) and saturated aqueous NaHCq
3 solution (20 mL). The solid is removed by filtration
through Celite. The filtrate is put into separatory
funnel to collect the organic layer, which is washed
with brine and dried over MgSq 4. After filtering off
the drying agent, the filtrate is concentrated to
provide the crude 2-phenyl-2H-pyrazole-3,4-diamine
(~25 mg) and used immediately for next step. [00153]
Step C: A mixture of
l,2-bis-(4-chloro-phenyl)-ethane-l,2-dione from Step A
(-20 mg), 2-phenyl-2H-pyrazole-3,4-diamine from Step B
(25 mg) and/7-TSA in MeOH ( 1 mL) is heated to 80 0C
for 2 h. After cooling down to room temperature, the
mixture is treated with saturated aqueous NaHCO3
solution (3 mL) and extracted with EtOAc (3x2 mL). The
organic layers are combined and concentrated. The
residue is purified by Preparative LC/MS to provide
the title compound
5,6-bis-(4-chloro-phenyl)-l-phenyl-lHpyrazolo[
3,4-b]pyrazine. 1H NMR (CDCl3) d(ppm) 8.5 l(s, IH),
8.34 (d, 2H), 7.56(t, 2H),7.46(d, 2H), 7.32-7.43 (m,
7H); HPLC-MS calculated for C23Hi4Cl2N4 (M+H ) :
417.1, found: 417.1. Example 82
5-(4-Bromo-phenyl)-6-(2-fluoro-phenyl)-l-(tetrahvdro-t
hiopyran-4-yl)-L5-dihydropyrazolof3,4-
d]pyrimidin-4-one [00154] Step A : A mixture of
tetrahydro-thiopyran-4-one (226 mg, 2.0 mmol) and
hydrazine hydrate (120 mg, 2.4 mmol) in EtOH (3 mL) is
stirred at room temperature for 2 h when NaBH (148 mg,
4.0 mmol) is added as one portion. The mixture is then
stirred at room temperature for 14 h. After quenching
the reaction by treating with saturated aqueous NH4Cl
solution ( 1 mL) at room temperature for 30 min,
ethyl(ethoxymethylene)cyanoacetate (677mg, 4.0 mmol)
is added as one portion. The mixture is then heated to
80 0C for 2 h. After cooling down to room temperature,
the mixture is poured into water (20 mL) and extracted
with EtOAc (3c20 mL). The organic layers are combined
and washed with brine and dried (MgSO 4) . After
filtering off the drying agent, the solvent is removed
under vacuum and the residue is purified by flash
column chromatography (silica gel, 30%~80%
EtOAc/hexane) to provide the desired product
5-amino-l-(tetrahydro-thiopyran-4-yl)-4,5-
dihydro-lH-pyrazole-4-carboxylic acid ethyl ester as
white solid (300 mg, 59%). [00155] Step B:
5-(4-Bromo-phenyl)-6-(2-fluoro-phenyl)-l-(tetrahydro-t
hiopyran-4-
yl)-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one is
prepared from 5-amino-l-(tetrahydrothiopyran-
4-yl)-4,5-dihydro-lH-pyrazole-4-carboxylic acid ethyl
ester and N-(4-bromophenyl)- 2-fluoro-benzimidoyl
chloride by following the procedure described in
example 2. The crude is purified by preparative LC/MS
to provide the titled compound 5-(4-bromophenyl)-
6-(2-fluoro-phenyl)- 1-(tetrahydro-thiopyran-4-yl)-
1,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one as white
solid. HPLC-MS calculated for C22H i8BrFN 4OS (MH-H+)
: 485.0, found: 485.0.Example 83 f5,6-Bis-(4-chloro-
henyl)-l-phenyl-lH-pyrazolo[3,4-blr>yridin-4-yll-dimet
h gl-amine [00156] Step A :A mixture a
5,6-bis-(4-chloro-phenyl)-l -phenyl- lH-pyrazolo[3, 4-
b]pyridm-4-oljfrom example 69 (40 mg, 0.09 mmol) in
POCl3 (0.5 mL) is heated to 80 0C for 2 h. The
reaction mixture is then cooled down to room
temperature and concentrated. The residue is used
directly for next step without purification. [00157]
Step B : 4-Chloro-5,6-bis-(4-chloro-phenyl)-l
-phenyl-lH-pyrazolo[3,4- b]pyridine from step A (15
mg, 0.033 mmol) is treated with dimethylamine (2 M in
THF, 1 mL, 2 mmol) in a sealed tube at 100 0C for 14
h. After cooling down to room temperature, the mixture
is concentrated and the residue is purified by flash
column chromatography (silica gel, 0%~ 15 % EtOAc/
hex) to provide the titled compound
[5,6-Bis-(4-chlorophenyl)-
l-phenyl-lH-pyrazolo[3,4-b]pyridin-4-yl]-dimethyl-amin
e (ll mg, 73%). 1HNMR (CDCl3) d(ppm) 8.35(s, IH), 8.32
(d, 2H), 7.47(t, 2H), 7.27(t, IH), 7.23(d, 2H),
7.16(d, 2H), 7.1 l(d, 2H), 7.03(d, 2H), 2.91(s, 6H);
HPLC-MS calculated for C26H20Cl2N4 (M+HT): 459.1,
found: 459.1. Example 84 -(4-Bromo-phenyl)-l-(l
,1-dioxo-hexahvdro-l l
-ihiot>yran-4-yl)-6-(2-fluoro-phenyl)-1.5-
dihvdro-pyrazolof3,4-d]pyrimidin-4-one[001 58]
5-(4-bromo-phenyl)-6-(2-fluoro-phenyl)-
1-(tetrahydro-thiopyran-4-yl)- 1,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one (5 mg, 0.01
mmol) in CHCl 3 (0.5 mL) is added m- CPBA (9 mg) at
O0C. After the mixture is stirred at O0C for 1 h , it
is treated with saturated aqueous NaHCO 3 solution ( 1
mL) and extracted with EtOAc (3x2 mL). The organic
layers are combined and concentrated. The residue is
purified by preparative thin layer chromatography
(silica gel, 40% EtOAc/hex)to provide the titled
compound 5-(4-bromophenyl)- 1-(1,1 -dioxo-hexahydro-
1l6-thiopyran-4-yl)-6-(2-fluoro-phenyl)-
1,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one as white
solid(3.5 mg, 68%). 1HNMR (CDCl 3) d(ppm) 8.18(s, IH),
7.40(d, 2H), 7.34(qd, IH), 7.28(d, IH), 7.12(t, IH),
7.00(bd, 2H), 6.92(t, IH), 5.07(m, IH), 3.58(td, 2H),
3.13(td, 2H), 2.75-2.82(m, 2H), 2.53-2.59(m, 2H);
HPLC-MS calculated for C22H 18BrFN 4O3S (TVH-H+) :
517.0, found: 517.0. Example 85 S-tf-Chloro-phenvD--
-b
-methyl-flJJJoxadiazol-S-vD-phenyll-l-phenyl-U-dihvdro
- pvrazolo/3.4-dlvvrimidin-4-one [00159] A solution of
4-[5-(4-chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydro-lHpy
razolo[ 3,4-d]pyrimidin-6-yl]-benzoic acid methyl
ester (50 mg, 0.1 1 mmol) in dioxane is added NaOH ( 1
N, 400 mL , 0.4 mmol) and stirred at room temperature
for 14 h. The mixture is then neutralized by adding
HCl ( 1 N, 400 mL, 0.4 mmol) and concentrated. The
resulted residue is treated with SOCl 2 ( 1 mL) at
room temperature for 1 h and excess SOCl 2 is removed
under vacuum. The residue is dissolved in CH Cl2 and
added N-hydroxyacetamidine (12 mg, 0.16 mmol) followed
by Et3N (17 mg, 0.16 mmol). After stirring at room
temperature for 1 h, the mixture is treated with water
(2 mL) and extracted with EtOAc (3x 2mL). The organic
layers are combined and concentrated, the residue is
dissolved in EtOH (4 mL), NaOAc (40 mg) is added and
the mixture is heated to 80 0C for 5 h . Aftercooling
down to room temperature, the solvent is removed and
the residue is purified by preparative LC/MS to
provide the titled compound
5-(4-chloro-phenyl)-6-[4-(3-methyl-
[l,2,4]oxadiazol-5-yl)-phenyl]-l-phenyl-l,5-dihydro-
ryrazolo[3,4-d]pyrimidin-4-one. 1H NMR (CDCl3) d(ppm)
8.35(s, IH), 8.12 (d, 2H), 8.01(d, 2H), 7.48-7.54 (m,
4H), 7.37 (t, IH), 7.32(d, 2H), 7.10(d, 2H), 2.47(s,
3H); HPLC-MS calculated for C26H ClN6O2 (M+Hf): 481.1,
found: 481.1. Example 86
5-(4-Chloro-phenyl)-6-(4-isoxazol-5-yl-phenyl)-l-pheny
l-l,5-dihvdro-pyrazolo[3,4- dlyyrimidin-4-one [00160]
Step A: A mixture of
6-(4-acetyl-phenyl)-5-(4-chloro-phenyl)-l-phenyl-l,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one (50 mg, 0.1 1
mmol) and N N-dimethylformamide dimethyl acetal ( 1
mL) is heated at 80 0C for 14 h. After cooling down to
room temperature, excess N N-dimethylformamide
dimethyl acetal is removed under vacuum to provide
5-(4-
chloro-phenyl)-6-[4-(3-dimethylamino-acryloyl)-phenyl]
- 1-phenyl- 1,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one
as yellow solid (56 mg, 100%). HPLC-MS calculated for
C28H22ClN5O2 (M+lT): 496.2, found: 496.2. [00161] Step
B : To a slurry of
5-(4-chloro-phenyl)-6-[4-(3-dimethylamino-acryloyl)-
phenyl]-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-
4-one (8.0 mg, 0.016 mmol) in MeOH (0.5 mL) is added
NH2OH-HCl (1.5 mg, 0.022 mmol). The mixture is heated
to 80 0C for 2 h and cooled down to room temperature.
After concentration under vacuum, the residue is
purified by preparative LC/MS to provide the titled
compound 5-(4-Chloro-phenyl)-6-(4-
isoxazol-5-yl-pheny])-l-phenyl-l,5-dihydro-pyrazolo[3,
4-d]pyrimidin-4-one as white solid. HPLC-MS calculated
for C26Hi6ClN5O2 (M+H ) : 466.1, found: 466.1.Example
87
5-(4-Chloro-phenyl)-l-henyl-6-f4-(2H-pyrazol-3-yl)-phe
nyll-l,5-dihvdro-vyrazoloF3.4- dlpyrimidin-4-one
[00162] To a suspension of
5-(4-chloro-phenyl)-6-[4-(3-dirnethylamino-acryloyl)-
phenyl]-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-
4-one (11 mg, 0.022 mmol) in MeOH (0.5 mL) is added
hydrazine hydrate (2.0 mg, 0.04 mmol) and HCl (4 M in
dioxane, 10 mL, 0.04 mmol). The mixture is heated to
80 0C for 2 h and cooled down to room temperature. The
mixture is concentrated and purified by preparative
LC/MS to provide the titled compound
5-(4-chloro-phenyl)-l-phenyl-6-[4-(2H-pyrazol-3-yl)-ph
enyl]-l,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one_as
white solid. HPLC-MS calculated for (M+H+) : 465.1,
found: 465.1. Example 88
-(4-Acetyl-phenyl)-5-(4-chloro-phenyl)-l-phenyl-l,5-di
hvdro-pyrazolo[ 3.4-d1pyrimidin-4- one [00163] Method
1 : A solution of 4-[5-(4-chloro-phenyl)-4-oxo-l
-phenyl-4,5 -dihydrolH-
pyrazolo[3,4-d]pyrimidin-6-yl]-benzoic acid methyl
ester (450 mg, 0.98 mmol)in dioxane (6 mL) is added
NaOH (2 N, 1.5 mL, 3 mmol ) and stirred at room
temperature for14 h. The mixture is then concentrated
and treated with SOCl2 (4 mL) at room temperature for
Ih.. The excess SOCl is removed under vacuum and
flushed with toluene (2 x 2 mL). The resulted residue
is dissolved in CH2CI2 ( 3mL) and slowly dropped into
a solution of freshly prepared Me2CuLi (2.0 mmol) in
Et2O (4 mL) at -78 0C. The mixture is kept at the same
temperature for Ih. when MeOH ( 1 mL) is added to
quench the reaction. The mixture is then allowed to
warm up to room temperature and treated with saturated
aqueous NH4CI solution (20 mL). After extraction with
EtOAc(3 x 15 mL), the organic layers are combined,
washed with brine and dried (MgSO4) . After filtering
off the drying agent, the solvent is removed under
vacuum and the residue is purified by flash column
chromatography (silica gel, 0%~50% EtOAc/hexane) to
provide the titled compound 6-(4-acetyl-phenyl)-5-(4-
chloro-phenyl)-l -phenyl-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one. HPLC-MS
calculated for C25H17ClN4O2 (M+H ) : 441.1, found:
441.1. [00164] Method 2 : To a reaction tube charged
with 6-(4-bromo-phenyl)-5-(4-chlorophenyl)- l -phenyl-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one (20 mg,
0.042 mmol), butylvinyl ether (21 mg, 0.21 mmol),
Pd(OAc)2 (1.0 mg, 0.004 mmol), 1,3-
bis(diphenylphosphino)propane (3.5 mg, 0.008 mmol) and
K2CO3 (7 mg, 0.05 mmol) is added water (0.05 mL) in
DMF (0.5 mL). The system is purged with N2, sealed and
heated to 100 0C for 14 h. After cooling down to room
temperature, the mixture is hydro lyzed by adding 1mL
of 1N HCl for 30 min. The mixture is then treated with
H2O (5 mL) and extracted with EtOAc (3 >< 2 mL). The
combined extracts is concentrated and purified by
preparative LC/MS to provide the title compound
6-(4-acetyl-phenyl)-5-(4-chloro-phenyl)-lphenyl- 



l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one and
6-[4-(2-butoxy-vinyl)-phenyl]-5-(4-
chloro-phenyl)-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyr
imidin-4-one (example 360) as a by product (ratio
about 1:2). Example 86 : HPLC-MS calculated for
C25H17ClN4O2 (M+l +) : 441.1, found: 441.1. Example
360 : HPLC-MS calculated C29H25ClN4O2 (M+l>. 497.2,
found: 497.2. [00165] Method 3 : To a reaction vessel
charged with 6-(4-bromo-phenyl)-5-(4-chlorophenyl)- l
-phenyl- 1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one
(0.5 g, 1.05 mmol), tributyl-
(l-ethoxy-vinyl)-stannane (0.49 g, 1.36 mmol), Pd
(PPh3)4 (0.061 g, 0.053 mmol) and toluene (5 mL) is
purged with N and heated to 100 0C for 2 h. After
cooling down to room temperature, the solvent is
removed under vacuum and the residue is treated with
acetonitrile(10 mL) and 1N HCl (40 mL) for 1 h . The
mixture is then extracted with EtOAc (3 30 mL) and the
combined organic layer is washed with saturated
aqueous KF solution (20 mL). The resulted precipitate
is removed by filtration and washed with EtOAc (2 ><
10 mL). The organic layer is washed with brine and
dried (MgSO 4). After filtering off the drying agent,
the solvent is removed under vacuum and the residue is
purified by flash column chromatography (silica gel,
0%~50% EtOAc/hexane) to provide the titled compound
6-(4-
acetyl-phenyl)-5-(4-chloro-phenyl)-l-phenyl-l,5-dihydr
o-pyrazolo[3,4-d]pyrimidin-4-one (450 mg, 95%).
HPLC-MS calculated for C25Hi7ClN4O2 (M+l +) : 441.1,
found: 441.1. Example 89
-[5-(4-Chloro-phenyl)-4-oxo-l-phenyl-4,5-dihvdro-lH-py
razolo[3,4-dlpyrimidin-6-yl]- benzamide [00166] A
solution of
4-[5-(4-chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydro-lHpy
razolo[ 3,4-d]pyrimidin-6-yl]-benzoic acid methyl
ester (70 mg, 0.153 mmol) in dioxane ( 1 mL) is added
NaOH (2 M, 0.25 mL, 0.5 mmol ) and stirred at room
temperature for 14 h. The mixture is then concentrated
and treated with SOCl2 ( 1 mL) at room temperature for
Ih. The excess SOCl2 is removed under vacuum and
flushed with toluene (2c 1 mL). The resulted residue
is dissolved in CH Cl2 (ImL) and dropped into a
vigorously stirred ice-cold aqueous NH4OH solution
(30%, 4 mL). After the addition, the mixture is
extracted with EtOAc (3x4 mL). The organic layers are
combined and concentrated. The residue is purified by
preparative LC/MS to provide the titled compound
4-[5-(4-chloro-phenyl)-4-oxo-lphenyl-
4,5-dihydro-lH-pyrazolo[3,4-d]pyrimidin-6-yl]-benzamid
e as white solid. 1HNMR (CDCl3) d(ppm) 8.34(s, IH),
8.12 (d, 2H), 7.70(d, 2H), 7.51( t, 2H), 7.43 (d, 2H),
7.36 (t, IH), 7.32(d, 2H), 7.09(d, 2H), 5.99(b, IH),
5.63(b, IH); HPLC-MS calculated for C24H16ClN5O2 (M+H
) : 442.1, found: 442.1.Example 90
6-[4-(2-Amino-pyrimidin-4-yl)-phenyll-5-(4-chloro-phen
yl)-l -phenyl-1, 5-dihydropyrazolof3
4-dlpyrimidin~4-one [00167] A suspension of
5-(4-chloro-phenyl)-6-[4-(3-dimethylamino-acryloyl)-
phenyl]-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-
4-one (24 mg, 0.048 mmol) in MeOH ( 1 mL) is treated
with guanidine hydrochloride (12 mg, 0. 13 mmol) and
NaOH (4 mg, 0.1 mmol) at 80 0C for 14 h. After cooling
down to room temperature, the mixture is treated with
saturated aqueus NH4Cl solution (2 mL) and extracted
with EtOAc (3><2 mL). The organic layers are
concentrated and purified by preparative thin layer
chromatography (silica gel, 2.5% MeOHyCH2Cl2) to
provide the titled compound 6-[4-(2-amino-pyrimidin-4-
yl)-phenyl]-5 -(4-chloro-phenyl)- 1-phenyl-
1,5-dihydro-pyrazolo[3 ,4-d]pyrimidin-4-one as a white
solid. 1H NMR (CDCl3) d(ppm) 8.35(b, IH), 8.34(s, IH),
8. 14 (d, 2H), 7.92(d, 2H), 7.51 (t, 2H), 7.46 (d,
2H), 7.35(t, IH), 7.32(d, 2H), 7.12(d, 2H), 7.03(d,
IH), 5.34(b, 2H); HPLC-MS calculated for C27H18ClN7O
(M+H ) : 492.1, found: 492.2. Example 93
5-(4-Chloro-vhenyl)-l-Ohenyl-6-r4-aH-fL2Altriazol-3-yl
)-phenvn-1.5-dihvdropyrazolo[
3,4-dlpyrimidin-4-one[00168] Step A:A mixture of
4-[5-(4-chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydro-lHpy
razolo[ 3,4-d]pyrimidin-6-yl]-benzamide (20 mg, 0.045
mmol) in N,N-dimethylformamide dimethyl acetal (0.5
mL) is heated to 120 0C for 1.5 h. and cooled down to
room temperature. The excess of N,N-dimethylformamide
dimethyl acetal is removed under vacuum to provide the
desired product
4-[5-(4-chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydro-lH-p
yrazolo[3,4-
d]pyrimidin-6-yl]-N-dimethylaminomethylene-benzamide
without further purification. HPLC-MS calculated for
C27H2IClN6O2 (M+H+) : 497.1, found: 497.1. [00169]
Step B:A mixture of
4-[5-(4-chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydro-lHpy
razolo[
3,4-d]pyrimidin-6-yI]-N-dimethylaminomethylene-benzami
de (7.0 mg, 0.014 mmol) and hydrazine hydrate (5 mg,
O.lmmol) in acetic acid (200 mL)is stirred at 90 0C
for 1 h and cooled down to room temperature. The
solvent is removed under vacuum and residue is treated
with saturated aqueous NaHCO3 solution ( 1 mL) and
extracted with EtOAc (3x2 mL). The organic layers are
combined and concentrated. The residue is purified by
preparative thin layer chromatography (silica gel, 2%
MeOH/CH Cl2) to provide the titled compound
5-(4-chloro-phenyl)-l-pheny]-6-[4-(2H-[l,2,4]triazol-3
-yl)-phenyl]-l,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one as white solid (4.8 mg, 73%). 1H
NMR (CDCl3) d(ppm) 8.40(s, IH), 8.34(s, IH), 8.15 (d,
2H), 8.03(d, 2H), 7.51( t, 2H), -7.45 (d, 2H), 7.34
(t, IH), 7.3 l(d, 2H), 7.1 l(d, 2H); HPLC-MS
calculated for C25Hi6ClN7O (M+H): 466.1, found: 466.1.
Example 94
-(4-Chloro-phenyl)-6-(4-[l,2,41oxadiazol-5-yl-phenyl)-
l-phenyl-l,5-dihydro-pyrazolo[3.4-
dlpyrimidin-4-one[00170] To a solution of
4-[5-(4-chloro-phenyl)-4-oxo-l-phenyl-4,5-dihydro-lHpy
razolo[
3,4-d]pyrimidin-6-yl]-N-dimethylaminomethylene-benzami
de (10 mg, 0.02mmol) in acetic acid (200 mL) is added
a mixture OfNH2OH-HCl (5mg, 0.072 mmol) in NaOH ( 1 M,
50 mL, 0.05 mmol) ) . The mixture is stirred at 90 0C
for Ih. and cooled down to room temperature. Solvent
is removed under vacuum and the residue is treated
with saturated aqueous NaHCq 3 solution ( 1 mL) and
extracted with EtOAc (3x2 mL). The organic layers are
combined and concentrated. The residue is purified by
preparative thin layer chromatography (silica gel, 30%
EtOAc/hex) to provide the titled compound
5-(4-chlorophenyl)- 6-(4-[ 1,2,4]oxadiazol-5-yl
-phenyl)- 1-phenyl- 1,5-dihydro-pyrazolo[3
,4-d]pyrimidin- 4-one as white solid (8 mg, 85%). 1H
NMR (CDCl3) d(ppm) 8.50(s, IH), 8.35(s, IH), 8.12 (d,
2H), 8.06(d, 2H), 7.48-7.54 (m, 4H), 7.37(t, IH),
7.34(d, 2H), 7.1 l(d, 2H); HPLC-MS calculated for
C25H16ClN6O2 (M+HT): 467.1, found: 467.1. Example 95
6-Biphenyl-4-yl-5-(4-chloro-phenyl)-4-oxo-l-phenyl-4,5
-dihydro-lH-pyrazolo[3,4- d ]'pyrimidine-3-carboxylic
acid amide [00171]
6-Biphenyl-4-yl-5-(4-chloro-phenyl)-4-oxo-l-phenyl-4,5
-dihydro-lHpyrazolo[ 3,4-d]pyrimidine-3-carboxylic
acid ethyl ester (18 mg, 0.033mmol) in EtOH (ImL) is
treated with LiOH ( 1 M, 50mL) at room temperature for
14 h. After removing the solvent, the residue is
heated with SOCl (0.5 mL) at 80 0C for 3 h. and cooled
down to room temperature. After removing the excess
SOCl2 under vacuum, the resulted residue is dissolved
in anhydrous CH2Cl2 and dropped into a vigorously
stirred ice-cold aqueous NH4OH solution (30%, 2 mL).
After the addition, the mixture is extracted with
EtOAc (3x2 mL). The organic layers are combined and
concentrated. The residue is purified by preparative
LC/MS to provide the titled compound
6-Biphenyl-4-yl-5-(4-chloro-phenyl)-4-oxo-l-phenyl-4,5
-dihydro-lH-pyrazolo[3,4-d]pyrimidine-3-carboxylic
acid amide. 1H NMR (CDCl3) d(ppm) 10.1 l(b, IH) 1
8.19(d, 2H), 7.51~7.57(m, 6H), 7.38~7.47(m, 8H),
7.18(d, 2H), 6.65(b, IH); HPLC-MS calculated for
C30H20ClN5O2 (M+H+) : 518.1, found: 518.1. Example 96
6-Biphenyl-4-yl-5-(4-chloro-vhenyl
)-4-oxo-l-Ohenyl-4,5-dihydro-lH-pyrazolo[3,4-
dJpyrimidine-3-carbo xylic acid ethyl ester [00172]
Step A :A mixture of 2,3-dicyano-but-2-enedioic acid
diethyl ester (3.9g, 17.6 mmol, prepared according to
the method reported by CJ. Ireland and J.S. Pizey, . C
. Chem.. Comm. 1972, 1, 4), phenyl hydrazine (2.28g,
21.1 mmol) and NH4OAc (135.5 mg, 1.76 mmol) in EtOH
(30 mL) is heated to 80 0C for 30min. After cooling
down to room temperature, the mixture is poured into
water (200 mL) and extracted with EtOAc (3x50 mL). The
organic layers are combined and washed with brine and
dried (MgSO4). After filtering off the drying agent,
the solvent are removed under vacuum and the residue
is purified by flash column chromatography (silica
gel, 0%~50% EtOAc/hex) to provide the desired product
3-amino-4-phenyl-cyclopenta-2,5-diene-l,2-dicarboxylic
acid diethyl ester as red oil (2.1 g, 38%). 1H NMR
(CDCl3) d(ppm) 7.50-7.55 (m, 4H), 7.44(t, IH), 5.40(b,
2H), 4.41(q, 2H), 4.31(q, 2H), 1.40(t, 3H), 1.35(t,
3H); HPLC-MS calculated for Ci5H17N3O4 (M+HT): 304.1,
found: 304.1. [00173] Step B:
6-Biphenyl-4-yl-5-(4-chloro-phenyl)-4-oxo-l-phenyl-4,5
-dihydrolH- pyrazolo[3,4-d]pyrimidine-3-carboxylic
acid ethyl ester is prepared from 5-amino-lphenyl-
lH-pyrazole-3,4-dicarboxylic acid diethyl ester and
N-(4-chloro-phenyl)- biphenyl-4-carboximidoyl chloride
by following a similar procedure as described in
example 2 and purified by preparative LC/MS. 1H NMR
(CDCl 3) d(ppm) 8.14(d, 2H),7.36~7.57(m, 12H), 7.33(d,
2H), 7.14(d, 2H), 4.53(q, 2H), 1.46(t, 3H); HPLC-MS
calculated for C32H23ClN4O3 (M+H+) : 547.2, found:
547.2. [00174] Example 97
5-(4-chloro-phenyl)-6-(3'-fluoro-biphenyl-4-yl)-l-phen
yl-1.5-dihydro-pyra2olor3,4- dipyrimidin-4-one A
microwave reaction tube charged with
5-(4-chloro-phenyl)-6-(4-iodo-phenyl)-l-phenyll,
5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one (74.9 mg,
0.143 mmol), 3-fluorophenylboronic acid (39.9 mg,
0.285 mmol), and Pd(PPh3)4 (16.5 mg, 0.014 mmol) is
purged with nitrogen. Toluene (3.5 mL) and Na2CO
aqueous solution (2.0M, 0.75 mL) are added via
syringe. The reaction mixture is heated in a microwave
at 170 0C for 20 min, and is partitioned between water
and ethyl acetate. The organic phase is washed with
brine, dried over MgSO , concentrated, and purified by
silica gel chromatography to provide the title
compound (37.7 mg, 54% yield) as a white solid
product; 1H NMR (CDCl3, 400 MHz) d 8.34 (s, IH), 8.16
(dd, 2H), 7.52 (t, 2H), 7.48 (d, 2H), 7.43-7.33 (m,
7H), 7.25 (dt, IH), 7.13 (d, 2H), 7.07 (td, IH);
HPLC-MS calculated for C29H18ClFN4O (M +H+) 493.1,
found 493.1. Example 98 5-(4-chloro-phenyl
')-6-(4-morpholin-4-yl-phenvp-1-phenyl-
1.5-dihydro-pyrazolor3,4- dlpvrimidin-4-oneA reaction
tube charged with
5-(4-chloro-phenyl)-6-(4-iodo-phenyl)-l -phenyl-
1,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one (100.0 mg,
0.191 mmol), Pd2(dba)3 (17.5 mg, 0.019 mmol), BINAP
(23.7 mg, 0.038 mmol), and Cs2CO3 (124.2 mg, 0.381
mmol) is purged with nitrogen. Anhydrous toluene ( 1.0
mL) and morpholine (33.2 mL, 0.381 mmol) are added via
syringe. The reaction mixture is heated at 100 0C
overnight, and is partitioned between water and ethyl
acetate. The organic phase is washed with brine, dried
over MgSO , concentrated, and purified by silica gel
chromatography to provide the title compound (64.3 mg,
70% yield) as a yellow solid product; 1H NMR (CDCl3,
400 MHz) d 8.29 (s, IH), 8.17 (dd, 2H), 7.50 (t, 2H),
7.35 (m, 3H), 7.28 (d, 2H), 7.12 (d, 2H), 6.77 (d,
2H), 3.86 (t, 4H), 3.21 (t, 4H); HPLC-MS calculated
for C27H22ClN5O2 (M +H+) 484.1, found 484.1. Example
99 5-(4-chloro-phenyl)-6-(4-imidazol-l-yl-phenyl
')-l-phenyl-L5-dihydro-pyrazolor3.4- dlpvrimidin-4-one
A reaction tube charged with
6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-l -phenyl- 1,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one (100.0 mg,
0.209 mmol), imidazole (85.5 mg, 1.26 mmol), CuI (4.0
mg, 0.021 mmol), (JR, )-diaminomethylcyclohexane (6.0
mg, 0.042 mmol), and K3PO4 (88.9 mg, 0.429 mmol) is
purged with nitrogen. Anhydrous 1,4-dioxane(4.0 mL) is
added via syringe. The reaction mixture is heated at
100 0C for 5 days, and is partitioned between
saturated NH4Cl aqueous solution and ethyl acetate.
The organic phase is washed with brine, dried over
MgSO , concentrated, and purified by silica gel
chromatography to provide the title compound (78.7 mg,
81% yield) as a white solid product; 1H NMR (CDCl3,
400 MHz) d 8.91 (s, IH), 8.35 (s, IH), 8.10 (dd, 2H),
7.59 (d, 2H), 7.52 (m, 3H), 7.44-7.36 (m, 6H), 7.13
(d, 2H); HPLC-MS calculated for C26H17ClN6O (M +H+)
465.1, found 465.1. If trans- 1,2-diaminocyclohexane
instead of (IR, 2i?)-diaminomethylcyclohexane is used
as the ligand, a byproduct
6-[4-(2-amino-cyclohexylamino)-phenyl]-5-(4-chloro-phe
nyl)-lphenyl-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one is also
obtained as example 144; HPLCMS calculated for
C29H27ClN6O (M +H+) 5 11.2, found 511.1. Example 100
5-(4-chloro-phenyl)-l-phenyl-6-(4-pyridin-2-yl-phenyl)
-l,5-dihvdro-pyrazolor3,4 - A reaction tube charged
with 6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-l -phenyl-
1,5- dihydro-pyrazolo[3,4-d]pyrimidin-4-one (40.0 mg,
0.084 mmol) and Pd(PPh 3)4 (9.7 mg, 0.0084 mmol) is
purged with nitrogen. A solution of
2-tributylstannanyl-pyridine (61.6 mg, 0.168 mmol) in
anhydrous toluene (1.0 mL) is added via syringe. The
reaction mixture is heated at 100 0C overnight, and is
partitioned between water and ethyl acetate. The
organic phase is washed with brine, concentrated, and
purified by preparative LCMS followed by silica gel
chromatography to provide the title compound (18.4 mg,
46% yield) as a white solid product; HPLC-MS
calculated for C28Hi8ClN5O (M +H+) 476.1, found
476.1.Example 101
5-(4-chloro-phenylVl-phenyl-6-r4-phenyl-piperazin-l-yl
)-1.5-dihvdro-pyrazolor3,4- dipyrimidin-4-one Step A :
A suspension of 5-amino-l -phenyl-
lH-pyrazole-4-carboxylic acid (500 mg, 2.46 mmol) in
thionyl chloride (2.0 niL) is stirred at room
temperature for about 15 min before it becomes a clear
solution. After removal of the solvent, the crude acid
chloride is taken in anhydrous DCM (5.0 niL), and
transferred dropwise to a solution of 4-chloroaniline
(376.7 mg, 2.95 mmol) and TEA (1.03 mL, 7.38 mmol) in
anhydrous DCM (5.0 mL) at 0 0C. The reaction mixture
is allowed to warm up to room temperature in an hour
and lots of precipitate is generated. After
filtration, the precipitate is washed with water,
followed by small amount of DCM, and air-dried to
provide crude 5-amino-l -phenyl-
lH-pyrazole-4-carboxylic acid (4-chloro-phenyl)-amide
(506.2 mg, 66% yield) as a white solid product;
HPLC-MS calculated for Ci6H ClN4O (M +H+) 313.1, found
313.0. Step B and C : The crude product from step A is
taken in anhydrous pyridine (5.0 mL) and triphosgen
(321 .8 mg, 1.08 mmol) is added. The mixture is heated
at 100 0C for 1 h before removal of the solvent. The
residue is taken in POCl3 (3.0 mL) and heated at 110
0C for 3 h. After removal OfPOCl in vacuo, the residue
is taken in cold saturated NaHCO3 aqueous solution and
extracted with ethyl acetate. The organic phase is
washed with brine, dried over MgSO , and evaporated to
provide crude
6-chloro-5-(4-chloro-phenyl)-l-phenyl-l,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one (408.8 mg, 71%
yield) as a grey solid product; HPLC-MS calculated for
C I7H I0CI2N4O (M +H+) 357.0, found 357.0. Step D : To
a solution of crude
6-chloro-5-(4-chloro-phenyl)-l-phenyl-l,5-dihydropyraz
olo[ 3,4-d]pyrimidin-4-one from step C (20.0 mg, 0.056
mmol) in DCM ( 1.0 mL) are added 1-phenylpiperazine
(17.1 mL, 0.112 mmol) and TEA (15.6uL, 0.112 mmol).
The mixture is stirred at room temperature overnight.
After removal of the solvent, the residue is purified
by preparative LCMS to provide the title compound; 1H
NMR (CDCl3, 400 MHz) d 8.18 (s, IH), 8.1 1 (d, 2H),
7.52 (m, 4H), 7.38-7.29 (m, 5H), 7.00 (m, 3H), 3.44
(t, 4H), 3.07 (t, 4H); HPLC-MS calculated for
C27H23ClN6O (M +H+) 483.2, found 483.2. Example 102
6-benzothiazol-2-yl-5-(4-chloro-phenyl)- 1-phenyl-
1,5-dihvdro-pyrazolor3 ,4-d1pyrimidin-4- A reaction
tube charged with
6-chloro-5-(4-chloro-phenyl)-l-phenyl-l,5-dihydropyraz
olo[ 3,4-d]pyrimidin-4-one (20.0 mg, 0.056 mmol) and
Pd(PPh3)4 (6.5 mg, 0.0056 mmol) is purged with
nitrogen. A solution of
2-tributylstannanyl-benzothiazole (47.6 mg, 0.1 12
mmol) in anhydrous toluene (1.0 mL) is added via
syringe. The reaction mixture isheated at 100 0C for 2
days. After removal of the solvent, the residue is
purified by preparative LCMS to provide the title
compound; 1H NMR (CDCl3, 400 MHz) d 8.36 (s, IH), 8.21
(d, 2H), 7.90 (t, IH), 7.69 (t, IH), 7.59 (t, 2H),
7.46-7.40 (m, 5H), 7.24 (d, 2H); HPLC-MS calculated
for C24Hi4ClN5OS (M +H+) 456.1, found 456.1 . Example
103
5-r4-chloro-phenylVl-phenyl-6-p-tolyloxy-L5-dihvdro-
ryrazolof3.4-dlrjyrimidin-4-one To a solution of
6-chloro-5-(4-chloro-phenyl)-l -phenyl-
l,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one (20.0 mg,
0.056 mmol) in acetonitrile (0.5 niL) are added
p-cresol ( 11.7 uL, 0.1 12 mmol) and K2CO3 (15.5 mg,
0.1 12 mmol). The mixture is heated at 100 0C
overnight. K CO3 is then filtered off. The filtrate is
concentrated and purified by preparative LCMS to
provide the title compound; 1H NMR (CDCl3, 400 MHz) d
8.20 (s, IH), 7.91 (dd, 2H), 7.54 (d, 2H), 7.32 (m,
4H), 7.22 (m, 3H), 7.03 (d, 2H), 2.39 (s, 3H); HPLC-MS
calculated for C24H17ClN4O2 (M +H+) 429.1, found
429.2.Example 104
6-(4-bromo-henvlV3-rhenvl-5-p-tolvl-1.6-dihvdro-pvrazo
lor4,3-dlpvrimidin-7-one Step A :
4-Amino-5-phenyl-2H-pyrazole-3-carboxylic acid ethyl
ester is prepared from benzyl cyanide and ethyl
diazoacetate, using the condition described in
Rochais, C ; Lisowski, V.; Dellemagne, P.; Rault, S.
Tetrahedron Lett. 2004, 45, 6353. HPLC-MS calculated
for Ci2Hi3N3O2 (M +H+) 232.1, found 232.2. Step B:
6-(4-Bromo-phenyl)-3-phenyl-5-p-tolyl-l
,6-dihydro-pyrazolo[4,3-d]pyrimidin-7- one is prepared
as described in Example 2, using
4-amino-5-phenyl-2H-pyrazole-3- carboxylic acid ethyl
ester from step A instead of ethyl
5-amino-l-phenyl-4-pyrazolecarboxylate. 1H NMR (CDCl3,
400 MHz) d 8.41 (dd, 2H), 7.48 (m, 4H), 7.39 (t, IH),
7.21 (d, 2H)1 7.05 (m, 4H), 2.32 (s, 3H); HPLC-MS
calculated for C24H BrN4O (M +H+) 457.1, found
457.1.Example 121
5-(4-Chloro-phenyl)~6-(2,4-dichloro-phenyl)-4-(2-morph
olin-4-yl-ethoxy)-l -phenyl-] Hpyrazolof3.
4-blpyridine To a solution of
2-[5-(4-chloro-phenyl)-6-(2,4-dichloro-
rhenyl)-l-phenyl-lH-pyrazolo[3,4-
b]pyridin-4-yloxy]-ethanol (13 mg, 0.025 mmol,
prepared in 84% yield as described in Example 5 except
using ethylene glycol as solvent.) in anhydrous CH Cl
(0.5 mL) is added CH3SO2Cl (5 mL) followed by Et3N (20
mL). After the addition, the mixture is stirred at
room temperature for 2 h. and morpholine (20 mL) is
added. After the resulted mixture is stirred at 60 0C
for 1O h . it is cooled down to room temperature and
treated with water (4 mL) and extracted with EtOAc
(3x3 mL). The organic layers are combined and
concentrated. The residue is purified by preparative
LC/MS to provide the titled compound 



5-(4-chloro-phenyl)-6-(2,4~dichloro-phenyl)-4-(2-mo f
holin-4-yl-ethoxy)-l -phenyl- IHpyrazolo[
3,4-b]pyridine. HPLC-MS calculated for C30H25Cl3N4O2
(M+H+) : 579.1 found: 579.1. Example 164
Q-Benzyl-l-tf-chloro-pheny -
-dichloro-phenvD-l.Q-dihvdro-purin- -one Step 1:
Preparation of 5-Amino-1-benzyl-
lH-imidazole-4-carboxylic acid ethyl ester: A solution
of amino-cyano-acetic acid ethyl ester (1.2 g, 9.38
mmol) and triethyl orthoformate (1.56 mL, 9.38 mmol)
in acetonitrile (10 mL) is heated at reflux for 45
min. After cooled down to room temperature,
benzylamine (1.1 mL, 9.85 mmol) is added. Stirred at
room temperature,solid precipitated out. Filtration
gives a white solid as product (two steps yield 51%).
IH NMR (CDC13) m 7.37 (m, 3H), 7.15 (d, 3H), 4.99 (s,
2H), 4.68 (b, 2H), 4.34 (q, 2H), 1.39 (t, 3H); m/z
246.1 (M+H ) . Step 2 :
l-Benzyl-5-[bis-(2,4-dichloro-benzoyl)-amino]-lH-imida
zole-4-carboxylic acid ethyl ester: A suspension of
5-amino-l -benzyl- lH-imidazole-4-carboxylic acid
ethyl ester (1.15 g, 4.69 mmol) and triethylamine
(1.96 mL, 14.1 mmol) in 20 mL of dichloromethane is
cooled to 0 0C. 2,4-Dichlorobenzoyl chloride solution
(1.65 mL, 11.7 mmol in 5 mL of dichloromethane) is
then added dropwise. After addition, the reaction
mixture is warmed to room temperature for 1 h before
quenched with water. The organic phase is separated
and the aqueous phase is extracted with
dichloromethane. The organic phases are combined and
dried over magnesium sulfate. Concentration followed
by purification with flash chromatography gives the
desired compound as a pale yellow solid (1.5 g, yield
55%). IH NMR (CDCl3) d 7.57 (d, 2H), 7.38 (m, 4H),
7.31 (d, 2H), 7.21 (m, 4H), 5.12 (s, 2H), 4.41 (q,
2H), 1.41 (t, 3H); m/z 590.0 (M+H ) . Step 3:
l-Benzyl-5-(2,4-dichloro-benzoylamino)-lH-imidazole-4-
carboxylic acid (4-chlorophenyl)- amide: A dry flask
charged with 4-chloroanaline (390 mg, 3.05 mmol) and
tetrahydrofuran (6 mL) is cooled to 0 0C.
n-Butyllithium solution (1.6 M in hexanes) is added
dropwise. The reactionmixture is warmed to room
temperature for 10 min before cooled down again to 0
0C. The resulting solution is cannulated a solution of
l-benzyl-5-[bis-(2,4-dichloro-benzoyl)-amino]-lHimidaz
ole- 4-carboxylic acid ethyl ester (300 mg, 0.51 mmol)
in tetrahydrofuran. After addition, the reaction
mixture is stirred at room temperature for 2 h . 1M
HCl is added after the reaction quenched with water.
The organic phase is separated and the aqueous phase
is extracted with ethyl acetate. The organic phases
are combined and dried over magnesium sulfate.
Concentration followed by purification with flash
chromatography gives the desired product (81 mg, 32%
yield). IH NMR (CDCl3) d 9.01 (s, IH), 8.86 (s, IH),
7.59 (m, 3H), 7.47 (d, IH), 7.35 (m, 4H), 7.27 (m,
3H), 7.18 (m, 2H), 5.35 (s, 2H); m/z 499.0 (M+H ) .
Step 4:
9-Benzyl-l-(4-chloro-phenyl)-2-(2,4-dichloro-phenyl)-l
,9-dihydro-purin-6-one: TMSiCI, Et3N The reaction
mixture of
l-benzyl-5-(2,4-dichloro-benzoylamino)-lH-imidazole-4-
carboxylic acid (4-chloro-phenyl)-amide (60 mg, 0.12
mmol), triethylamine (670 mL, 4.8 mmol) and
trimethylsilyl chloride (303 mL, 2.4 mmol) is heated
at 100 0C for 2 days. After cooled to room
temperature, the resulting mixture is quenched with 1N
HCl and dichloromethane. The aqueous phase is
extracted with dichloromethane. The organic phases is
combined, ished with brine and dried over magnesium
sulfate. Concentration followed by purification with
chromatography gives the desired product (41 mg, 71%
yield).Example 166
l-(4-Bromo-phenyl)-9-cvclopropyl-2-(2.4-dichloro-pheny
l)-l,9-dihydro-purin-6-one Step 1:
5-Amino-l-cyclopropyl-lH-imidazole-4-carboxylic acid
ethyl ester: NC A solution of amino-cyano-acetic acid
ethyl ester (333 mg, 2.6 mmol) and triethyl
orthoformate (454 mL, 2.73 mmol) in acetonitrile is
heated at reflux for 45 min. After cooled down to room
temperature, cyclopropylamine (180 mL, 2.6 mmol) is
added. After stirred at room temperature overnight,
the solution is concentrated and purified with
chromatography. The desired product is obtained a
white solid as product (290 mg, 57 % yield). 1H NMR
(CDCl 3) d 7.08 (s, IH), 5.01 (b, 2H), 4.27 (q, 2H),
2.95 (m, IH), 1.31 (t, 3H), 1.04 (m, 2H), 0.91 (m,
2H); m/z 196.1 (JVH-H+) . Step 2
.N-(4-Bromo-phenyl)-2,4-dichloro-benzimidoyl chloride:
To a solution of 4-bromoaniline (40 mg, 0.12 mmol) and
2,4-dichloro benzoyl chloride (69 mL, 0.12 mmol) in
dichloromethane is added triethylamine (20 mL, 0.144
mmol). After sttired at room temperature for 30 min,
the solvent is removed. The residue is added 0.5 mL of
thionyl chloride. The reaction mixture is heated at 80
0C for Ih, concentrated. The product is used in the
next step reaction. Step 3:
l-(4-Bromo-phenyl)-9-cyclopropyl-2-(2,4-dichloro-pheny
l)-l,9-dihydro-purin-6- one:A similar method as making
compound 77 gives the desired product after
purification with HPLC. HPLC-MS calculated for
C20Hi3BrCl2N4O (M+H+) : 474.9, found 474.9. Example
168
l-(4-Chloro-phenvl)-9-phenyl-2-(4-thiophen-3-vl-phenyl
)-l,9-dihvdro-purin-6~one A solution of
l-(4-chloro-phenyl)-2-(4-iodo-phenyl)-9-phenyl-l,9-dih
ydro-purin-6-one (20 mg, 0.038 mmol), 3-thiophene
boronic acid (9.7 mg, 0.076 mmol) and
tetrakis(triphenylphosphine) palladium (4.4 mg, 0.0038
mmol) in 1mL of toluene is added 2.0 M Na2CO3 solution
(200 mL). The reaction mixture is heated at 170 0C on
the microwave oven for 20 min. After cooled down, the
resulting solution is concentrated and purified with
HPLC. 1H NMR (CDCl 3) d (ppm) 8.12 (s, IH), 7.71 (d,
2H), 7.57 (t, 2H), 7.47 (m, 4H), 7.38 (m, IH), 7.33
(m, 5H), 7.14 (d, 2H); HPLC-MS calculated for
C27H17ClN4OS (M+H+) : 481.0, found 481.0. Example 171
l-(4-Chloro-phenyl)-9-phenyl-2-(4-pyridin-4-yl-phenyl)
-1.9-dihvdro-purin-6-one A dry flask charged with
l-(4-chloro-phenyl)-2-(4-iodo-phenyl)-9-phenyl-l,9-dih
ydro-purin-6- one (20 mg, 0.038 mmol),
4-tributylstannyIpyridine (14 mg, 0.038 mmol) and
tetrakis(triphenylphosphine) palladium (4.4 mg, 0.0038
mmol) is heated at 100 0C overnight. Filtration and
concentration followed by purification gives the
desired product. 1H NMR (methanol-d4) d (ppm) 8.69 (d,
2H), 8.49 (s, IH), 8.04 (d, 2H), 7.81 (m, 4H), 7.60
(m, 4H), 7.51 (m, IH), 7.35 (m, 4H); HPLC-MS
calculated for C28H18ClN5O (M+IT): 476.2, found
476.2.Example 174
1,2-Bis-(4-chloro-phenyl)-7-Dhenyl-l.7-dihydro-purin-6
-one A mixture of phenylboronic acid (18.7 mg, 0.15
mmol), purinone (30mg, 0.077 mmol) and [CU(OH)TMEDA]
2CI2 (17.8 mg, 0.039 mmol) in dry dichloromethane is
stirred at room temperature overnight. Celite
filteration to remove copper salt and concentrate the
filterate to purify by coulumn chromatography to give
N-7 phenyl purinone as a major product. HPLC-MS
calculated for C2 H14Cl2N4O (M+H+) : 433.1, found
433.1 Example 255
l-(4-Bromo-phenyl)-8-ethyl-9-phenyl-2-(4-trifluorometh
yl-phenyl)-l,9-dihydro-purin-6-one NC XOOEt
C2H5C(OEt)3 NH2 acetonitrile, reflux
5-Amino-2-ethyl-l-phenyl-lH-imidazole-4-carboxylic
acid ethyl ester: A solution of amino-cyano-acetic
acid ethyl ester (400 mg, 3.12 mmol) and triethyl
orthopropionate (629 mL,3.12 mmol) in acetonitrile is
heated at reflux for 45 minutes. After cooled down to
room temperature, aniline (285 mL, 3.12 mmol) is
added. After stirred at room temperature overnight,
the solution is concentrated and purified with flash
chromatography. A pale yellow solid is obtained as the
desired product: 1H NMR (CDCl3) d 7.56 (m, 3H), 7.29
(m, 2H), 4.77 (b, 2H), 4.37 (q, 2H), 2.49 (q, 2H),
1.40 (t, 3H), 1.11 (t, 3H); m/z 260.1 (M+l).
1-(4-Bromo-phenyl)-8-ethyl-9-phenyl-2-(4-trifluorometh
yl -phenyl)- 1,9-dihydro-purin- 6-one: A similar
method using in making compound in example 77 is used
to make the desired product: 1H NMR (CDCl3) d (ppm)
7.58 (m, 3H), 7.43 (m, 6H), 7.31 (d, 2H), 7.02 (d,
2H), 2.84 (q, 2H), 1.32 (t, 3H); HPLC-MS calculated
for C26Hi8BrF3N4O (M+H+) : 539.1, found 539.1. Example
270 5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-
1-(2-nitro-phenyl)- 1,5-dihvdro-pyrazolor3,4-
dipyrimidin-4-one
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-l-phenyl-l
,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one (50.0 mg,
0.107 mmol) is dissolved in 3 mL of acetic anhydride.
Concentrated nitric acid (300 mL, 4.74 mmol) is added
dropwise to the reaction mixture at room temperature.
A mild temperature increase occurred upon addition of
the acid. The reaction mixture is briefly heated just
to boil and allowed to cool to room temperature. The
reaction mixture is poured onto ice/ sodium
bicarbonate mixture and extracted with
dichloromethane. Ortho and para isomers are separated
by column chromatography: 1H NMR (CDCl 3, 400 MHz) d
8.40 (s, IH), 8.07 (d, IH), 7.87 (d, IH), 7.79 (t,
IH), 7.61 (t, IH),7.33-7.27 (m, 4H), 7.22 (d, 2H),
6.97 (d, IH). HPLC-MS calculated for C23Hi2Cl3N5O3 (M
+H+) 512.0, found 512.0. Example 271 l-(4-Amino-phenv
p-5-(4-chloro-phenyl)-6-(2,4-dichloro-phenyl)-l,5-dihv
dro-pyrazolor3.4- dipyrimidin-4-one
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-
1-(4-nitro-phenyl)-l ,5-dihydro-pyrazolo[3,4-
d]pyrimidin-4-one (100 mg, 0.195 mmol) is dissolved in
20 niL of dioxane. Platinumoxide ( 11.0 mg, 0.0484
mmol) was added as a slurry in 2 mL of water to the
reaction mixture under a nitrogen atmosphere. The
mixture was placed under balloon pressure of hydrogen
and the reaction is completed within 1 h. The solids
are filtered off and the solution is concentrated.
Purification by reverse phase HPLC affords the title
compound. 1H NMR (DMSO, 400 MHz) d 8.78 (s, IH), 8.15
(d, 2H), 7.97-7.95 (m, 2H), 7.90 (m, 3H); 7.84 (dd,
IH), 7.78 (m, IH), 7.30 (d, 2H), 6.00 (s, 2H). HPLC-MS
calculated for C23Hi4Cl3N5O (M +H+) 482.0, found
482.0. Example 276
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-3-(4-methy
l-piperazin-l-yl)-l-phenyl-l,5- dihvdro-pyrazolo
r3,4-dlpvrimidin-4-one5-Amino-3-(4-methyl-piperazin-l-
yl)-l-phenyl-lH-pyrazole-4-carboxylic acid ethyl ester
is prepared as follow. Commercially available
2-cyano-3,3-bis-methylsulfanyl-acrylic acid ethyl
ester (2.18 g, 10.0 mmol) is dissolved in 100 mL of
dry ethanol and 1-methylpiperazine (1.0 g, 10 mmol) is
added and the reaction is heated to reflux for 1.5 h.
Phenylhydrazine ( 1.19 g, 10 mmol) is added via
syringe and the reaction mixture is heated to reflux
overnight. The solvent is evaporated and the resulting
solid is purified by flash chromatography to yield 360
mg of the desired product as well as 800 mg of
5-Amino-3- methylsulfanyl-1 -phenyl-
lH-pyrazole-4-carboxylic acid ethyl ester. 1H NMR
(CDCl , 400 MHz; d 7.50 (m, 4H), 7.35 (m, IH), 4.35
(q, 2H), 3.38 (m, 4H), 2.65 (m, 4H), 2.39 (s, 3H),
1.39 (t, 3H). HPLC-MS calculated for Cn H23N5O2 (M
+H+) 330.18, found 330.18. The title compound of
Example 276 was prepared from this material following
the procedures described in Example 1. 1H NMR (CDCl3,
400 MHz) d 7.94 (d, 2H), 7.33 (t, 3H)17.20 (d, 2H),
7.06 (m, 2H), 6.90 (m, IH), 3.74 (m, 4H), 2.67 (m,
4H), 2.37 (broad s, 3H). HPLC-MS calculated for
C28H23Cl3N6O (M +H+) 565.1, found 565.1. Example 277
5-(4-Bromo-phenyl)-6-(
'2,4-dichloro-rhenyl')-3-methylsulfanyl-l-phenyl-l,5-d
ihvdropyrazolor3,4- d1pvrimidin-4-onePreparation of
S-Amino-S-methylsulfanyl-l-phenyl-lH-pyrazole^-carboxy
lic acid ethyl ester: Commercially available
2-Cyano-3,3-bis-methylsulfanyl-acrylic acid ethyl
ester (2.18 grams, 10 mmol) is dissolved in 100 mL of
dry ethanol. Phenylhydrazine (1.19 g, 10.0 mmol) is
added via a syringe and the reaction mixture is heated
to reflux for 3 h. The solvent is then removed and the
resulting solid is recrystalized from CH2C12 yielding
2.5 g of final product. IH NMR (CDC13, 400 MHz) d 7.54
(m, 4H), 7.40 (m, IH), 4.35 (q, 2H), 2.55 (s, 3H),
1.41 (t, 3H). HPLC-MS calculated for C Hi5N3O2S (M
+H+) 278.1, found 278.1. The title compound of Example
277 is prepared from
5-Amino-3-methylsulfanyl-l-phenyllH-
pyrazole-4-carboxylic acid ethyl ester following the
procedures described Example 1. IH NMR (CDC13, 400
MHz) d 8.08 (d, 2H), 7.47 (m, 4H), 7.33 (m, 2H), 7.18
(m, 3H), 6.95 (m, IH), 2.73 (s, 3H). HPLC-MS
calculated for C24H15BrCl2N4OS (M +H+) 557.0, found
557.0. Example 278
5-(4-Bromo-phenyl)-6-(2,4-dichloro-phenyl)-3-methanesu
lfonyl-l-phenyl-l,5-dihvdropyrazolo[ 3
,4-dlpyrimidin-4-one5-(4-Bromo-phenyl)-6-(2,4-dichloro
-phenyl)-3-methylsulfanyl-l-phenyl-l,5-dihydropyrazolo
[ 3,4-d]pyrimidin-4-one (200 mg, 0.358 mmol) is
dissolved in 10 mL of dichloromethane. mCPBA(254 mg,
1.07 mmol) is added and the reaction mixture is
stirred overnight. The reaction mixture is workuped
with aqueous sodium bicarbonate and purified by flash
chromatography. 1H NMR (CDCl3, 400 MHzJ d 8.05 (d,
2H), 7.59-7.40 (m, 5H), 7.35 (m, IH), 7.21 (dd, 2H),
7.16 (d, IH), 6.98 (m, IH), 3.54 (s, 3H). HPLC-MS
calculated for C24H15BrCl2N4O3S (M +H+) 591.0, found
591.0. Example 280
5-(4-Chloro-phenyl)-6-(2.4-dichloro-phenyl)-l-(4-hvdro
xymethyl-phenyl)-L5-dihvdropyr
azolor3,4-d1pvrimidin-4-one
4-[5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-4-oxo-4
,5-dihydro-pyrazolo[3,4- d]pyrimidin-l-yl] -benzoic
acid ( 1 15 mg, 0.225 mmol) is dissolved in 6 mL of
THF. To thesolution TEA (68.0 mg, 0.674 mmol) and
isobutylchloroformate (46.0 mg, 0.337 mmol) are added
and the mixture is stirred for 1.5 h. The resulting
mixture is added to a solution of sodium borohydride
(33.3 mg, 0.898 mmol) in 3 mL of water and then
stirred for 3 h, concentrated, and extracted with
water/ ethyl acetate and purified by column
chromatography. 1H NMR (dioxane, 400 UUz) d 8.33 (s,
IH), 8.00 (d, 2H), 7.45 (s, IH), 7.39 (d, 2H), 7.16
(d, IH), 7.29-7.19 (m, 5H), 7.03 (m, IH), 4.53 (d,
2H), 3.71 (t, IH). HPLC-MS calculated for
C24Hi5Cl3N4O2 (M +H+) 497.0, found 497.0. Example 281
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-l-r4-(4-me
thyl-piperazine-l-carbonylV
phenyll-l,5-dihvdro-pyrazolor3,4-d1 pyrimidm-4-one
4-[5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-4-oxo-4
,5-dihydro-pyrazolo[3,4- d]pyrimidin-l-yl]-benzoic
acid (54.1 mg, 0.106 mmol) is dissolved in 1mL of
thionyl chloride and stirred for 1 h at reflux. The
thionyl chloride is then removed under a stream of dry
nitrogen and the resulting solid is dissolved in 2 mL
of dry dichloromethane. Nmethylpiperazine (500 mg,
5.00 mmol) is then added to the solution and the
reaction mixture is stirred for 2 h . After the
volatiles are evaporated, the resulting residue is
dissolved in 1M NaOH and extracted with ethyl acetate.
The crude product is purified by column
chromatography. 1H NMR (CDC13,4OO MHzj d 8.36(s, IH),
8.28 (d, 2H), 7.57 (d, 2H), 7.36-7.29 (m, 3H),
7.23-7.16 (m, 2H), 7.03 (m, IH), 3.97 (m, 3H), 3.48
(m, 2H), 2.83 (m, 6H) . HPLC-MS calculated for
C29H23Cl3N6O2 (M +H+) 593.1, found 593.1. Example 284
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-
1-[4-(4-methyl-piperazin- 1-ylmethyD-phenyl ]-
l,5-dihvdro-pyrazol or3.4-d1pvrimidin-4-one
5-(4-Chloro-phenyl)-6-(2,4-dichloro-phenyl)-l-(4-hydro
xymethyl-phenyl)-l,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one (90.0 mg, 0.181 mmol) is
dissolved in 10 mL OfCH 2Cl2. Trichloroisocyanuric
acid (42.0 mg, 0.181 mmol) and TEMPO ( 1 mg) are added
sequentially to the reaction mixture. The reaction
mixture is allowed to stir for 30 min and the organic
layer is washed with sodium bicarbonate and water,
thus resulting in pure aldehyde. A portion of the
aldehyde (40.0 mg, 0.0807 mmol) is dissolved in 2 mL
of dry methanol. 200 mL of acetic acid and 100 mL of
N-methylpiperazine are added to the reaction mixture
andthe mixture is allowed to stir for 10 min at room
temp. Sodium cyanoborohydride (15 mg, 0.238 mmol) is
added and the reaction mixture is stirred for 10 min
and then quenched with ammonium hydroxide. The crude
material is purified by column chromatography. 1H NMR
(CDC13,4OO MHz; d 8.34(s, IH), 8.06 ( d, 2H), 7.44 (m,
2H), 7.34-7.28 (m, 3H), 7.18 (m, 2H), 7.03 (m, IH),
5.31 (s, 2H), 3.66 (m, 2H), 2.89 (m, 6H), 2.71 (s, 3H)
. HPLC-MS calculated for C29H25Cl3N6O (M +H+) 579.1,
found 579.1 . Example 287 1-(4-Chloro-phenyl
V8-(ethyl-methyl-amino)-9-phenyl-2-(4-trifluoromethyl-
phenyl)- 1.9- dihydro-purin-6-one Step A:
1-(4-Chloro-phenyl)-9-phenyl-2-(4-trifluoromethyl-phen
yl)- 1,9-dihydro-purin-6- one (50.0 mg, 0.107 mmol)
and sodium acetate (300 mg) are dissolved in 10 mL of
acetic acid. 250 mLs of bromine is added and the
reaction mixtire is stirred for 3 h . After the
volitale is evaporated, the residue is partitioned
with DCM and water. The organic layer is collected and
evaporated to dryness. The crude material is purified
by column chromatography, yielding 78 mg (84%) of
8-Bromo-l-(4-chloro-phenyl)-9-phenyl-2-(4-
trifluoromethyl-phenyl)-l,9-dihydro-purin-6-one . 1H
NMR (DMSO,400 MHz) d 7.63 (m, 5H), 7.57 ( d, 2H), 7.50
(d, 2H), 7.43 (d, 2H), 7.39 (d, 2H). HPLC-MS
calculated for C24Hi3BrClF 3N4O (M +H+) 545.0, found
545.0.Step B: 8-Bromo-
1-(4-chloro-phenyl)-9-phenyl-2-(4-trifluoromethyl-phen
yl)- 1,9-dihydro-purin- 6-one (19.0 mg, 0.0348 mmol),
potassium carbonate (400 mg, 2.89 mmol), and
ethyl-methylamine (172 mg, 2.91 mmol) are mixed in a
microwave tube with 1 mL of dry acetonitrile. The tube
is then capped and heated to 200 0C for 40 min in a
microwave reactor. Then the reaction mixture is
diluted with CH2Cl2 and filtered. The filtrate is
evaporated and the crude product is purified by column
chromatography, yielding 9 mg (49%) of the title
compound. 1H NMR (CDC13,4OO MHz) d 7.54 (m, 4H), 7.47
( m, IH), 7.42 (d, 2H), 7.30 (d, 4H), 7.08 (d, 2H),
3.17 (q, 2H), 2.90 (s, 3H), 1.03 (t, 3H). HPLC-MS
calculated for C27H2 1ClF 3N5O (M +H+) 524.1, found
524.1. Example 289
1-(4-Chloro-phenyl)-6-oxo-9-phenyl-2-(4-trifluoromethy
l-phenyl)-6,9-dihvdro- 1H-purine-8- carbonitrile
8-Bromo-
1-(4-chloro-phenyl)-9-phenyl-2-(4-trifluoromethyl-phen
yl)- 1,9-dihydro-purin-6- one (10.0 mg, 0.0183 mmol),
potassium cyanide (110 mg, 1.68 mmol) and 18-crown-6
(12.0 mg, 0.0454 mmol) are added to a microwave tube
with 1 mL of dry acetonitrile. The tube is capped and
heated to 200 0C for 45 min in microwave reactor. The
reaction mixture is then filtered and the filtrate is
evaporated to dryness. The crude material is purified
by column chromatography, yielding 6.2 mg (69%) of the
title compound. 1H NMR (CDC1 3,4OO MHz)d 7.64 (m, 5H),
7.52 (d, 2H), 7.38 (m, 4H), 7.12 (d, 2H). HPLC-MS
calculated for C25H ClF3N5O (M +H+) 492.1, found
492.1. Example 297
1-(4-Chloro-phenvl)-2-('2,4-dichloro-phenvl)-8-methoxv
-9-phenvl- 1.9-dihvdro-purin-6-one 



A microwave tube is charged with sodium hydride (24.0
mg, 1.0 mmol) and dry methanol. After the reaction
mixture is stirred for 3 min,
8-Bromo-l-(4-chloro-phenyl)-2-(2,4-dichlorophenyl)-
9-phenyl-l,9-dihydro-purin-6-one(8.0 mg, 0.015 mmol)
is added. The tube is then capped and the mixture is
heated in an oil bath for 3 h at 80 0C. The reaction
mixture is worked up by evaporating the solvent. The
crude material is purified by flash chromatography. IH
NMR (CDC13,400 MHz) d 7.63 (m, 4H), 7.43 ( m, IH),
7.28 (m, 4H), 7.1 1 (d, 2H), 7.03 (m, IH), 4.25 (s,
3H). HPLC-MS calculated for C24H15C13N4O2 (M +H+)
497.0, found 497.0. Example 303
6-(4-bromo-phenyl)-2-methyl-3-phenyl-5-p-tolyl-2,6-dih
vdro-pyrazolo[4,3-d1pyrimidin-7- oneStep A :
4-Amino-l-methyl-5-phenyl-lH-pyrazole-3-carboxylic
acid ethyl ester is prepared from acetophenone, using
the condition described in Yuan, J.; Gulianello, M.;
De Lombaert, S.; Brodbeck, R.; Kieltyka, A.; Hodgetts,
K. J . Bioorg. Med. Chem. Lett. 2002, 2133; HPLCMS
calculated for Ci3Hi5N3O2 (M +H+) 246.1, found 246.1.
Step B :
6-(4-Bromo-phenyl)-2-methyl-3-phenyl-5-p-tolyl-2,6-dih
ydro-pyrazolo[4,3- d]pyrimidin-7-one is prepared as
described in Example 2, using
4-amino-l-methyl-5-phenyllH- pyrazole-3-carboxylic
acid ethyl ester from step A instead of ethyl
5-amino-l-phenyl-4- pyrazole-carboxylate; 1H NMR
(CDCl3, 400 MHz) d 7.66 (d, 2H), 7.54 (t, 2H), 7.47
(t, IH), 7.43 (d, 2H), 7.13 (d, 2H), 7.03 (d, 2H),
6.98 (d, 2H), 4.19 (s, 3H), 2.26 (s, 3H); HPLC-MS
calculated for C25Hi9BrN4O (M +H+) 471 .1, found 471
.1. Alternatively,
6-(4-Bromo-phenyl)-2-methyl-3-phenyl-5-p-tolyl-2,6-dih
ydro-pyrazolo[4,3- d]pyrimidin-7-one can also be
prepared as a minor by-product as to be described in
Example 304. Example 304
6-(4-bromo-phenyl)-l-methyl-3-phenyl-5-p-tolyl-l,6-dih
vdro-pyrazolor4,3-dlpyrimidin-7 - oneTo a solution of
6-(4-bromo-phenyl)-3-phenyl-5-p-tolyl-l,6-dihydro-pyra
zolo[4,3- d]pyrimidi -7-one ( 11.0 mg, 0.024 mmol) in
acetonitrile (0.3 mL) are added K2CO (6.6 mg, 0.048
mmol) and MeI (5.99 mL, 0.096 mmol). The reaction
mixture is stirred at room temperature for overnight
before the removal OfK CO by filtration. The filtrate
is concentrated and purified by preparative LC/MS to
provide the title compound; 1H NMR (CDCl3, 400 MHz) d
8.36 (d, 2H), 7.47 (t, 2H), 7.44 (d, 2H), 7.35 (t,
IH), 7.22 (d, 2H), 7.04 (m, 4H), 4.37 (s, 3H), 2.31
(s, 3H); HPLC-MS calculated for C25Hi9BrN4O (M +H+)
471.1, found 471.1.
6-(4-Bromo-phenyl)-2-methyl-3-phenyl-5-p-tolyl-2,6-dih
ydro-pyrazolo[4,3-d]pyrimidin-7- one in Example 303 is
also prepared in this reaction as a minor by-product.
Example 305
6-(4-chloro-phenv0-5-(4-isopropyl-phenyl)-l-methanesul
fonyl-3-phenyl-l,6-dihydropyra
zolor4,3-d1pvrimidin-7-one To a solution of
6-(4-chloro-phenyl)-5-(4-isopropyl-phenyl)-3-phenyl-l,
6-dihydropyrazolo[ 4,3-d]pyrimidin-7-one (20.0 mg,
0.045 mmol) in DCM (0.5 mL) are added MsCl (7.05 mL,
0.091 mmol) and TEA (12.64 mL, 0.091 mmol). The
reaction mixture is stirred at room temperature for
overnight before removal of the solvent. The residue
is purified by preparative LC/MS to provide the title
compound; 1H NMR (CDCl 3, 400 MHz) d 8.47 (dd, 2H),
7.48 (m, 3H), 7.34 (d, 2H), 7.28 (d, 2H), 7.14 (m,
4H), 3.77 (s, 3H), 2.87 (m, IH), 1.22 (s, 3H), 1.21
(s, 3H); HPLC-MS calculated for C27H23ClN4O3S (M +H+)
519.1, found 519.1. Example 306
6-(4-chloro-phenyl)-5-(4-isopropyl-phenyl)-7-oxo-3-phe
nyl-6.7-dihvdro-pyrazolor4,3-dipyrimidine-1-carboxylic
acid dimethylamide To a solution of
6-(4-chloro-phenyl)-5-(4-isopropyl-phenyl)-3-phenyl-l,
6-dihydropyrazolo[ 4,3-d]pyrimidin-7-one (20.0 mg,
0.045 mmol) in anhydrous pyridine (0.3 mL) is added
dimethylcarbamyl chloride (41.6 mL, 0.45 mmol). The
reaction mixture is stirred at room temperature for
overnight before removal of the solvent. The residue
is purified by preparative LC/MS to provide the title
compound; 1H NMR (CDCl3, 400 MHz) d 8.43 (dd, 2H),
7.48 (t, 2H), 7.41 (t, IH), 7.30 (d, 2H), 7.27 (d,
2H), 7.1 1 (m, 4H), 3.24 (s, 3H), 3.12 (s, 3H), 2.86
(m, IH), 1.22 (s, 3H), 1.20 (s, 3H); HPLC-MS
calculated for C29H26ClN5O2 (M +H+) 512.2, found
512.2. Example 311
5-(4-chloro-phenyl)-6-[4-(l-oxy-pyridin-4-yl)-phenyl1-
l-phenyl-1.5-dihvdro-pyrazolor3,4- dipvrimidin-4-one
To a solution of
5-(4-chloro-phenyl)-l-phenyl-6-(4-pyridin-4-yl-phenyl)
-l,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one (15.0 mg,
0.032 mmol) in DCM (0.3 mL) are added mCPBA (12.0 mg,
77%, 0.054 mmol) and NaHCO3 (9.0 mg, 0.107 mmol). The
reactionmixture is stirred at room temperature for
overnight before removal of the solvent. The residue
is taken in water (1.5 mL) and extracted with ethyl
acetate (3 x ImL). The combined ethyl acetate layer is
concentrated and purified by preparative LC/MS to
provide the title compound; 1H NMR (CDCl3, 400 MHz) d
8.53 (d, 2H), 8.36 (s, IH), 8.12 (d, 2H), 7.72 (d,
2H), 7.53 (m, 6H), 7.38 (t, IH), 7.35 (d, 2H), 7.13
(d, 2H); HPLC-MS calculated for C28Hi8ClN5O2 (M +H+)
492.1, found 492.1. Example 314
6-(4-chloro-phenvl)-5-(4-isopropvl-phenvl)-3-phenvl-6H
-isoxazolor4 3-dlr yri midin-7-one Step A :
4-Nitro-5-phenyl-isoxazole-3-carboxylic acid ethyl
ester is prepared from benzoylnitromethane and ethyl
chlorooximinoacetate, using the condition described in
Dal Piaz, V.; Pinzauti, S.; Lacrimini, P. Synthesis
1975, 664; 1H NMR (CDCl3, 400 MHz) d 7.93(d, 2H), 7.65
(t, IH), 7.58 (t, 2H), 4.53 (q, 2H), 1.44 (t, 3H);
HPLC-MS calculated for Ci2H10N2O5 (M +H+) 263.1, found
263.1. Step B : To a solution of
4-nitro-5-phenyl-isoxazole-3-carboxylic acid ethyl
ester (73.0 mg, 0.278 mmol) in EtOH (2.0 mL) is added
Raney Ni and the mixture is stirred under hydrogen
(balloon) for overnight. The reaction mixture is then
filtered through Celite and evaporated in vacuo to
provide crude 4-amino-5-phenyl-isoxazole-3-carboxylic
acid ethyl ester (61.7 mg, 95% yield); HPLC-MS
calculated for 2H I2N2O3 (M +H+) 233.1, found 233.1.
Step C: A suspension of
N-(4-chloro-phenyl)-4-isopropyl-benzamide (20.0 mg,
0.073 mmol) in thionyl chloride (0.5 mL) is heated at
80 0C for 1.5 h before thionyl chloride is removed in
vacuo. The reaction residue is then taken in anhydrous
acetonitrile ( 1.5 mL), followed by the addition of
4-amino-5-phenyl-isoxazole-3-carboxylic acid ethyl
ester from step B (18.7 mg, 0.081 mmol) and anhydrous
K2CO3 (25.2 mg, 0.182 mmol). The reaction mixture is
heated under nitrogen atmosphere at 180 0C in a
microwave for 2 h, then cooled down to room
temperature. K2CO is removed by filtration. The
filtrate is concentrated and purified by preparative
LC/MS to provide the title compound; 1H NMR (CDCl3,
400 MHz) d 8.37 (dd, 2H), 7.53 (m, 3H), 7.31 (d, 2H),
7.25 (d, 2H), 7.1 1 (m, 4H), 2.87 (m, IH), 1.22 (s,
3H), 1.20 (s, 3H); HPLC-MS calculated for C26H20ClN3O2
(M +H+) 442.1, found 442.2. Example 318
2-r6-(4-chloro-phenyl)-5-(4-isopropyl-phenyl)-7-oxo-3-
phenyl-6,7-dihvdro-pyrazolor4,3 -Step A : To
[6-(4-chloro-phenyl)-5-(4-isopropyl-phenyl)-7-oxo-3-ph
enyl-6,7-dihydropyrazolo[ 4,3-d]pyrimidin-l-yl]-acetic
acid tert-butyl ester (20.0 mg, 0.036 mmol) are added
DCM (0.5 mL) and TFA (0.5 mL). The resultant solution
is stirred at room temperature for 4 hours. Removal of
the solvent under reduced pressure provides crude
[6-(4-chloro-phenyl)-
5-(4-isopropyl-phenyl)-7-oxo-3-phenyl-6,7-dihydro-pyra
zolo[4,3-d]pyrimidin-l-yl]-acetic acid, which is used
directly for next reaction without further
purification. Step B: A solution of the crude
[6-(4-chloro-phenyl)-5-(4-isopropyl-phenyl)-7-oxo-3-
phenyl-6,7-dihydro-pyrazolo[4,3-d]pyrimidin-l-yl]-acet
ic acid prepared from previous step, HATU (41.1 mg,
0.108 mmol) and 1Pr2NEt (37.6 mL, 0.216 mmol) in DMF
(0.5 mL) is stirred at room temperature for 1 hour
before transferred dropwise into 7 N ammonia in
methanol solution ( 1.0 mL) at 0 0C. The resultant
reaction mixture is stirred at room temperature for 1
hour before removal of the solvent under reduced
pressure. The residue is purified by preparative LC/MS
to provide the title compound; HPLC-MS calculated for
C28H24ClN5O2 (M +H+) 498.2, found 498.2. Example 320
f6-(4-chloro-phenyl)-5-(4-isopropyl-phenyl)-7-oxo-3-ph
enyl-6.7-dihvdro-pyrazolor4,3- dlpyrimidin-
1-yli-acetonitrileA mixture of
2-[6-(4-chloro-phenyl)-5-(4-isopropyl-phenyl)-7-oxo-3-
phenyl-6,7-dihydropyrazolo[
4,3-d]pyrimidin-l-yl]-acetamide (10.0 mg, 0.020 mmol)
and POCl3 (0.5 mL) is heated at 100 0C for 30 minutes.
Upon completion, excess POCl is removed under reduced
pressure. The residue is purified by preparative LC/MS
to provide the title compound; HPLC-MS calculated for
C28H22ClN5O (M +H+) 480.1, found 480.1. Example 327
6-(4-chloro-phenylV5-(4-isopropyl-phenyl)-3-phenyl-6H-
isoxazolor4.5-d lpyrimidin-7-oneStep A :A solution of
benzoylnitromethane (300.0 mg, 1.82 mmol) and NH2OHHCl
(126.2 mg, 1.82 mmol) in EtOH (1.5 mL) and acetic acid
(0.5 mL) is heated at 100 0C for 7 hours. After cooled
down to room temperature, the reaction mixture is
taken in H2O (20 mL) and extracted with ethyl acetate
(3 x 10 mL). The combined ethyl acetate layer is dried
over MgSO4 and evaporated in vacuo to provide crude
2-nitro-l-phenyl-ethanone oxime, which is used
directly in next step without further purification.
Step B : To a solution of the crude
2-nitro-l-phenyl-ethanone oxime from previous step in
anhydrous ether (2.0 mL) is added ethyl oxalyl
chloride (195.2 mL, 1.74 mmol). The reaction mixture
is stirred at room temperature for overnight before
the addition of TEA (202.6 mL, 1.45 mmol). The
reaction mixture is then stirred at room temperature
for another 2 days before removal of the solvents. The
residue is purified by reverse phase HPLC to provide
4- nitro-3-phenyl-isoxazole-5-carboxylic acid ethyl
ester as an oil-like product (299.0 mg, 63% yield);
HPLC-MS calculated for Ci2Hi0N2O5 (M +H+) 263.1, found
263.1. Step C : To a solution of
4-nitro-3-phenyl-isoxazole-5-carboxylic acid ethyl
ester (62.3 mg, 0.238 mmol) in EtOH (2.0 mL) is added
Raney Ni and the mixture is stirred under hydrogen
(balloon) for overnight. The reaction mixture is then
filtered through celite and evaporated in vacuo to
provide crude 4-amino-3-phenyl-isoxazole-5-carboxylic
acid ethyl ester (53.3 mg, 97% yield); HPLC-MS
calculated for Ci2H12N2O3 (M +H+) 233.1, found 233.1.
Step D :
6-(4-Chloro-phenyl)-5-(4-isopropyl-phenyl)-3-phenyl-6H
-isoxazolo[4,5- d]pyrimidin-7-one is prepared as
described in Example 2, using
4-amino-3-phenylisoxazole- 5-carboxylic acid ethyl
ester from step C instead of ethyl 5-amino-l-phenyl-4-
pyrazole-carboxylate, and
N-(4-chloro-phenyl)-4-isopropyl-benzamide instead of
N-(4- bromo-phenyl)-4-methyl-benzamide; 1H NMR (CDCl3,
400 MHz) d 8.42 (dd, 2H), 7.53 (m, 3H), 7.34 (d, 2H),
7.25 (d, 2H), 7.12 (m, 4H), 2.87 (m, IH), 1.22 (s,
3H), 1.20 (s, 3H); HPLC-MS calculated for C26H20ClN3O2
(M +H+) 442.1, found 442.1. Example 330
6-r4-(6-amino-pyridin-3-yl)-phenyll-5-(4-chloro-phenyl
)-l -phenyl- 1,5-dihydropyrazolor3,4-
d1pvrimidin-4-oneStep A : A reaction tube charged with
6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-l-phenyll,
5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one (2.85 g, 5.97
mmol), bis(pinacolato)diboron (1.74 g, 6.85 mmol),
KOAc (1.76 g, 17.9 mmol), and Pd(dppf)2Cl2 (0.15 g,
0.184 mmol) is purged with nitrogen. Anhydrous DMF
(24.0 mL) is added via syringe. The reaction mixture
is heated at 100 0C for 2 hours, taken in H O (300
mL), and extracted with ethyl acetate (3 c 100 mL).
The combined organic phase is washed with brine, dried
over MgSO , concentrated, and purified by silica gel
chromatography to provide 5-(4-chloro-phenyl)-lphenyl-
6-[4-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-ph
enyl]-l,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one (2.50
g, 80% yield) as a white solid product; HPLC-MS
calculated for C26Hn ClN6O (M +H+) 525.2, found
525.2.Step B: A reaction tube charged with
5-(4-chloro-phenyl)-l-phenyl-6-[4-(4,4,5,5-
tetramethyl-[l,3,2]dioxaborolan-2-yl)-phenyl]-l,5-dihy
dro-pyrazolo[3,4-d]pyrimidin-4-one (500.0 mg, 0.953
mmol), 2-amino-5-bromopyridine (247.3 mg, 1.43 mmol),
Cs2CO3 (620.8 mg, 1.91 mmol), and Pd(dppf) 2Cl2 (38.9
mg, 0.048 mmol) is purged with nitrogen. Anhydrous DMF
(9.5 mL) is added via syringe. The reaction mixture is
heated at 100 0C for overnight, cooled down to room
temperature, then taken in H O (100 mL) and ethyl
acetate (50 mL). The insoluble solid is filtered off
and the two layers of the filtrate are separated. The
aqueous layer is extracted with ethyl acetate (2 x 50
mL). The combined organic phase is washed with brine,
dried over MgSO4, concentrated, and purified by
reverse phase HPLC to provide
6-[4-(6-amino-pyridin-3-yl)-phenyl]-5-(4-chloro-phenyl
)-l -phenyl-1 ,5-dihydropyrazolo[
3,4-d]pyrimidin-4-one (244.2 mg, 52% yield) as a light
yellow solid product; 1H NMR (CDCl3, 400 MHz) d 8.33
(s, IH), 8.28 (d, IH), 8.16 (d, 2H), 7.66 (dd, IH),
7.51 (t, 2H), 7.40 (m, 4H), 7.35 (m, 3H), 7.13 (d,
2H), 6.59 (d, IH), 4.72 (br, 2H); HPLC-MS calculated
for C28Hi9ClN6O (M +H+) 491 .1, found 491 .1 . Example
332
5-(4-chloro-phenyl)-6-[4-(lH-imidazol-2-yl)-phenyll-l-
phenyl-l,5-dihvdro-pyrazolor3,4- dlpyrimidin-4-one
Imidazole (15.6 mg, 0.229 mmol) and MgO (9.2 mg, 0.228
mmol) are suspended in dry 1,4- dioxane ( 1.0 mL) and
stirred at room temperature for 10 minutes to get a
homogenous suspension. CuI (14.5 mg, 0.076 mmol),
Pd(OAc) 2 (0.4 mg, 0.002 mmol) and PPh3 (2.0 mg, 0.008
mmol) are added to the reaction mixture. The reaction
tube is then sealed and purged with nitrogen.
5-(4-Chloro-phenyl)-6-(4-iodo-phenyl)-l -phenyl-1
,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one (20.0 mg,
0.038 mmol) is dissolved in dry 1,4-dioxane (0.5 mL),
addeddropwise to this solution via syringe, and the
mixture is heated at 150 C for overnight. The mixture
is then diluted with ethyl acetate (10 mL) and
filtered through celite. The solvents are evaporated
in vacuo and the residue is purified by preparative
TLC followed by preparative LC/MS to provide the title
compound; HPLC-MS calculated for C26Hi7G N6O (M +H+)
465.1, found 465.1. Detailed conditions of the
C-arylation reaction are described in Sezen, B.;
Sames, D. J. Am. Chem. Soc. 2003, 125, 5274. Example
334 5-(4-chloro-phenylV6-r4-(2 -methyl-
1-oxy-pyridin-4-yl)-phenyl]-l -phenyl-
1,5-dihvdropyrazolor3 ,4-dlt>vrimidin-4-one Step A :
4-Bromo-2-methyl-pyridine 1-oxide is prepared from
2-methyl-4-nitro-pyridine 1- oxide, using the
condition described in patent US5705499 (Example 67);
HPLC-MS calculated for C6H6BrNO (M +H+) 188.0, found
188.0. Step B : 5-(4-Chloro-phenyl)-6-[4-(2-methyl-
1-oxy-pyridin-4-yl)-phenyl]- 1-phenyl- 1,5-
dihydro-pyrazolo[3,4-d]pyrimidin-4-one is prepared as
described in Example 330 (step B),using
4-bromo-2-methyl-pyridine 1-oxide from step A instead
of 2-amino-5-bromopyridine; 1H NMR (CDCl3, 400 MHz) d
8.60 (d, IH), 8.36 (s, IH), 8.12 (d, 2H), 7.65 (s,
IH), 7.54 (m, 7H), 7.38 (t, IH), 7.35 (d, 2H), 7.13
(d, 2H), 2.73 (s, 3H); HPLC-MS calculated for C2
H20ClN5O2 (M +H+) 506.1, found 506.1. Example 337
5-(4-chloro-phenyl)-6-r4-(6-oxo-1.6-dihvdro-pyridin-3-
yl)-phenyll-l-phenyl-l,5-dihvdropyrazolor3.4-
d1pyrimidin-4-one To a solution of
6-[4-(6-amino-pyridin-3-yl)-phenyl]-5-(4-chloro-phenyl
)-l-phenyl-l,5- dihydro-pyrazolo[3,4-d]pyrimidin-4-one
(28.1 mg, 0.057 mmol) in acetonitrile (0.5 mL) is
added a solution OfNaNO 2 (5.4 mg, 0.078 mmol) in H2O
(0.5 mL) at 0 0C, followed by addition of one drop of
concentrated H2SO . The reaction mixture is then
heated at 100 0C for 30 minutes, cooled down to 0 0C,
neutralized by saturated NaHCO to pH = 4-5, and
extracted with ethyl acetate. The organic layer is
concentrated and purified by preparative LC/MS to
provide the title compound; 1H NMR (CDCl3, 400 MHz) d
8.34 (s, IH), 8.14 (d, 2H), 7.91 (dd, IH), 7.75 (d,
IH), 7.52 (t, 2H), 7.44 (d, 2H), 7.36 (m, 5H), 7.13
(d, 2H), 6.88 (d, IH); HPLC-MS calculated for
C28Hi8ClN5O2 (M +H+) 492.1, found 492.1. Example 338
6-r4-(4-amino-Pyridin-2-yl)-phenyll-5-(4-chloro-phenyl
Vl-phenyl-1.5-dihydropyrazol or3,4-dlpyrimidin-4-oneA
reaction tube charged with
5-(4-chloro-phenyl)-l-phenyl-6-[4-(4,4,5,5-tetramethyl
- [ 1,3,2]dioxaborolan-2-yl)-phenyl]-l
,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one (20.0 mg,
0.038 mmol), 4-amino-2-chloropyridine (9.8 mg, 0.076
mmol), Cs2CO3 (24.8 mg, 0.076 mmol), Pd2(dba)3 (1.7
mg, 0.002 mmol), and
l,3-bis-(2,6-diisopropyl-phenyl)-3H-imidazol- 1-ium
chloride (1.6 mg, 0.004 mmol) is purged with nitrogen.
Anhydrous 1,4-dioxane (0.5 mL) is added via syringe.
The reaction mixture is heated at 120 0C for 3 days,
cooled down to room temperature, taken in H O (5 mL),
and extracted by ethyl acetate (3 >< 3 mL). The
combined organic phase is concentrated and purified by
reverse phase HPLC to provide the title compound; 1H
NMR (CDCl3, 400 MHz) d 8.34 (s, IH), 8.09 (d, 2H),
8.06 (d, IH), 7.63 (d, 2H), 7.54 (t, 2H), 7.44 (d,
2H), 7.39 (t, IH), 7.29 (d, 2H), 7.03 (d, 2H), 6.89
(s, IH), 6.59 (d, IH); HPLC-MS calculated for
C28Hi9ClN6O (M +H+) 491.1, found 491.1. Example 340
6-(4-Bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-l-phenyl-
4,5-dihvdro-lH-pyrazolo[3,4- dlvv midine-3-carboxvlic
acid
6-(4-Bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-l-phenyl-
4,5-dihydro-lH-pyrazolo[3,4- d]pyrimidine-3-carboxylic
acid is prepared from 5-amino-l -phenyl-
lH-pyrazole-3, 4- dicarboxylic acid diethyl ester and
4-bromo-N-(4-chloro-phenyl)-benzimidoyl chloride by
following a similar procedure as described in example
2 except that the reaction mixture isheated at 170 0C
in a microwave for 45 min instead of 20 min. the crude
product is purified by preparative LC/MS to yield
6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-l-phenyl-
4,5- dihydro-lH-pyrazolo[3,4-d]pyrimidine-3-carboxylic
acid as the major product and 6-(4-
bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-l-phenyl-4,5-d
ihydro-lH-pyrazolo[3,4- d]pyrimidine-3-carboxylic acid
ethyl ester (example 341) as by product. Example 340:
HPLC-MS calculated C24H14BrClN4O3 (M+l +) : 520.0,
found: 520.0. Example 341: 1H NMR (CDCl3) d (ppm)
8.10(d, 2H), 7.50(t, 2H), 7.41(m, 3H), 7.34 (d,2H),
7.20(d, 2H), 7.09 (d, 2H), 4.52(q, 2H), 1.45(t, 3H).
HPLC-MS calculated C26Hi8BrClN4O3 (M+l +) : 549.0,
found: 549.0. Example 342
6-(4-Bromo-Dhenyl)-5-(4-chloro-p henyl)-4-oxo-l- p
henyl-4,5-dihydro-lH-pyrazolo[3,4-
dlpyrimidine-3-carboxvlic acid methylamide
6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-
1-phenyl-4,5-dihydro- 1H-pyrazolo[3 ,4-
d]pyrimidine-3-carboxylic acid (20 mg, 0.038mmol) is
treated with SOC12 at 50 0C for 1 h. and cooled down
to room temperature. SOC12 is removed under vacuum and
the residue is dissolved in anhydrous dichloromethane
(0.5 niL), MeNH2 (2N in MeOH, 0.2 mL) is added into
the solution and the mixture is stirred at room
temperature for 3 h. Solvent is removed under vacuum
and the residue is purified by preparative LC/MS to
provide the title 



compound
6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-l-phenyl-
4,5-dihydro-lHpyrazolo[ 3,4-d]pyrimidine-3-carboxylic
acid methylamide. IH NMR (CDC13) d (ppm) 9.95(b, IH),
8.l6(d, 2H), 7.51(t, 2H), 7.41(m, 5H), 7.22(d,2H),
7.13(d, 2H), 3.05(d, 3H). HPLC-MS calculated
C25H17BrClN5O2 (M+1+): 534.0, found: 534.0.Example 347
6-C4-Bromo-phenv
-5-f4-chloro-phenyl)-4-oxo-l-phenyl-4.5-dihydro-lH-pyr
azoloF3,4-
6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-
1-phenyl-4,5-dihydro- 1H-pyrazolo[3,4-
d]pyrimidine-3-carboxylic acid (20 mg, 0.038mmol) is
treated with SOC12 (0.5 mL) at 80 0C for 1 h and
cooled down to room temperature. SOC12 is removed
under vacuum and the residue is dissolved in anhydrous
dichloromethane (0.5 mL), isopropanol (0.05mL) is
added followed by Et3N (0.05 mL). The mixture is
stirred at room temperature for 3 h . Solvent is
removed under vacuum and the residue is purified by
preparative LC/MS to provide the title compound
6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-l-phenyl-
4,5-dihydro-lHpyrazolo[ 3,4-d]pyrimidine-3-carboxylic
acid isopropyl ester. IH NMR (CDC13) d (ppm) 8.10(d,
2H), 7.51(t, 2H), 7.41(m, 3H), 7.33(d,2H), 7.19(d,
2H), 7.09(d, 2H), 5.38(m, IH), 1.44(d, 6H). HPLC-MS
calculated C27H20BrClN4O3 (M+1+): 563.0, found: 563.1.
Example 348
6-(4-Bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-l-phenyl-
4,5-dihvdro-lH-pyrazolof3,4- dlpyrimidine-3-carboxylic
acid tert-butyl ester A suspension of
6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo-l
-phenyl-4,5-dihydro-lHpyrazolo[
3,4-d]pyrimidine-3-carboxylic acid (6mg, 0.012mmol) in
anhydrous benzene (0.5mL) is heated to 8O0C when
N,N-dimethyl formamide di-tert-butyl acetal (0.02 mL)
isadded. After the addition, the mixture is stirred at
800C for 30 min. After cooling down to room
temperature, the solvent is removed under vacuum and
the residue is purified by preparative LC/MS to
provide the title compound
6-(4-bromo-phenyl)-5-(4-chloro-phenyl)- 4-oxo-l
-phenyl-4,5-dihydro-lH-pyrazolo[3,4-d]pyrimidine-3-car
boxylic acid tert-butyl ester. 1H NMR (CDCl3) d (ppm)
8.12(d, 2H), 7.50(t, 2H), 7.4 l(m, 3H), 7.33(d,2H),
7.19(d, 2H), 7.09(d, 2H), 1.67(s, 9H). HPLC-MS
calculated C28H22BrClN4O3 (M+l +) : 577.1, found:
577.1. Example 351
5-(4-Chloro-phenyl)-6-(4-isopropyl-phenyl)-3- b
-methyl-[l, 2,41oxadiazol-5-yl)-l -phenyl-
1,5-dihvdro-yyrazol o[3, 4-d]pyrimidin-4-one
5-(4-Chloro-phenyl)-6-(4-isopropyl-phenyl)-4-oxo-l-phe
nyl-4,5-dihydro-lH-pyrazolo[3,4-
d]pyrimidine-3-carboxylic acid (15 mg, 0.031 mmol) is
treated with SOCl2 (0.5 mL) at 80 0C for 1h. and
cooled down to room temperature. SOCl2 is removed
under vacuum and the residue is dissolved in anhydrous
dichloromethane (0.5 mL). N-hydroxy-acetamidine (9 mg,
0.12 mmol) is added followed by Et N (0.02 mL). The
mixture is stirred at room temperature for 1 h and
then poured into water (5 mL). The mixture is
extracted with EtOAc(3 x 3 mL). After the combined
extracts is concentrated and dried under vacuum for 5
h., the residue is dissolved in anhydrous dioxane (0.5
mL) followed by the addition of NaOAc (15 mg). The
mixture is stirred at 80 0C for 24 h to complete the
conversion. After cooling down to room temperature,
the mixture is treated with water and extracted with
EtOAc. The combined extracts is concentrated and the
residue is purified by preparative LC/MS to provide
the title compound
5-(4-Chloro-phenyl)-6-(4-isopropyl-phenyl)-3-(3-methyl
-[ 1,2,4]oxadiazol-5-yl)- 1-phenyl-
l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one. 1H NMR
(CDCl3) d (ppm) 8.21(d,2H), 7.54(t, 2H), 7.42(t, IH),
7.32 (d,2H), 7.29(d, 2H), 7.12(m, 4H), 2.87(m, IH),
2.55(s, 3H), 1.20(d, 6H). HPLC-MS calculated
C29H23ClN6O2 (M+l +) : 523.2, found: 523.2. Example
352
5-(4-Chloro-phenyl)-6-[4-(2-chloro-t>yrimidin-4-yl)-ph
enyll-3-methylsulfanyl-l-phenyl-l,5- dihvdro-pyraz
olo[3.4-dlvvrimidin-4-one Step A : To a suspension of
4-(3-Dimethylammo-acryloyl)-benzoic acid methyl ester
(Ig, 4.29 mmol; Prepared according to the method
reported by S. Murahashi et al Bulletin of the
Chemical Society of Japan, 1987, 60, 3285) in MeOH
(8.5 mL) is added guamdme hydrochloride (1.23 g, 12.86
mmol) and NaOH (412 mg, 10.3 mmol). The mixture is
stirred at 80 0C for 24 h and then cooled down to room
temperature. The mixture is concentrated and treated
with H2SO4/H2O ( 1:1, 20 mL) and heated to 120 0C for
14 h. After cooling down to room temperature, the
mixture is basif ed by poupng into ice cold NH4OH (50
mL) and acidified to pH = 1 by adding concentrated
hydrogen chlopde solution. The precipitate is
collected by filtration, washed with acetonitnle and
dped m a vacuum oven for 24 h to yield 680 mg of crude
4-(2-hydroxy-pyrimidin-4-yl)-benzoic acid. The crude
4-(2-hydroxy-pyrimidm-4-yl)-benzoic acid is treated
with POCl3 (4 mL) at 100 0C for 14 h and cooled down
to room temperature. POCl is removed under vacuum and
the residue is flushed once with toluene (3 mL). The
residue is dissolved in anhydrous dichloromethane (4
mL) and put into ice bath. 4-Chloroaniline (790 mg,
6.28 mmol) is added followed by the addition OfEt N
(1.2 g, 12 mmol). After stirring at 0 0C for 1 h, the
mixture is poured into water (100 mL) and extracted
with EtOAc (3 x 50 mL). The combined extracts is
washed with bpne, dped (MgSO4) and concentrated. The
residue is purified by flash column chromatography
(silica gel, 0-80% EtOAc/hexane) to provide the
desired N-(4-chloro-phenyl)-4-(2-chloro-py pmidin-4-
yl)-benzamide as yellow solid (650 mg, 44%). HPLC-MS
calculated Cn H1 1Cl2N3O (M+l +) : 344.0, found:
344.0.Step B :
5-(4-Chloro-phenyl)-6-[4-(2-chloro-pyrimidin-4-yl)-phe
nyl]-3-methylsulfanyl-l -phenyll,
5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one is prepared
fromN-(4-chloro-phenyl)-4-(2-chloropyrimidin-
4-yl)-benzamide and 5-amino-3
-methylsulfanyl-1-phenyl- lH-pyrazole-4-carboxylic
acid ethyl ester by following a similar procedure as
described in example 2. 1H NMR (CDCl3) d (ppm) 8.68(d,
IH), 8.15(d, 2H), 8.01(d, 2H), 7.63(d, IH), 7.49(m,
4H), 7.32(m, 3H), 7.1 l(d, 2H), 2.73(s, 3H). HPLC-MS
calculated C28H18Cl2N6OS (M+l +) : 557.1, found:
557.1. Example 353
6-f4-(2-Amino-pyrimidin-4-yl)-phenvn-5-(4-chloro-pheny
l)-3-methylsulfanyl-l-phenyl-l,5-
dihvdro-pyrazolo[3,4-dlt>witnidin-4-one Step A : To a
suspension of
5-(4-chloro-phenyl)-6-[4-(2-chloro-pyrimidin-4-yl)-phe
nyl]-3-
methylsulfanyl-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyr
imidin-4-one (10 mg, 0.018 mmol) in propanol (0.5 mL)
is added 4-methoxylbenzylamine (15 mL). The mixture is
heated at 100 0C for 14 h and then cooled down to room
temperature. Solvent is removed under vacuum, residue
is used directly for next step without further
purification. Step B : The residue from previous step
is dissolved in TFA (0.5 mL) and heated at 60 0C for 5
h. After cooling down to room temperature, the mixture
is concentrated and purified by preparative LC/MS to
provide the title compound
6-[4-(2-Amino-pyrimidin-4-yl)-phenyl]-5-
(4-chloro-phenyl)-3-methylsulfanyl-l-phenyl-l,5-dihydr
o-pyrazolo[3,4-d]pyrimidin-4-one. 1H NMR (CDCl3) d
(ppm) 8.23(d, IH), 8.12(d, 2H), 8.01(d, 2H), 7.52(m,
4H), 7.33(m, 3H), 7.23(d, IH), 7.1 l(d, 2H), 2.73(s,
3H). HPLC-MS calculated C28H20ClN7OS (M+l ) : 538.1,
found: 538.1. Example 355
5-(4-Chloro-phenyl)-6-(4-isopropyl-phenyl)-4-oxo-l-phe
nyl-4,5-dihvdro-lH-pyrazolof3,4
-dlyyrimidine-3-carbonitrile
5-(4-Chloro-phenyl)-6-(4-isopropyl-phenyl)-4-oxo-
1-phenyl-4,5-dihydro- 1H-pyrazolo[3 ,4-
d]pyrimidine-3-carboxylic acid amide (10 mg, 0.021
mmol; prepared from 5-(4-chlorophenyl)-
6-(4-isopropyl-phenyl)-4-oxo- 1-phenyl-4, 5-dihydro-
1H-pyrazolo[3 ,4-d]pyrimidine- 3-carboxylic acid
following the procedure as in example 342) is treated
with POCl at 80 0C for 30 min. The mixture is then
cooled down to room temperature and concentrated under
vacuum. The residue is treated with sat. aqueous
NaHCCh solution ( 1 mL) and extrated with EtOAc. The
combined extracts is then concentrated and purified by
preparative thin layer chromatography (silica gel, 30%
EtOAc/hexane) to provide the title compound
5-(4-Chlorophenyl)-
6-(4-isopropyl-phenyl)-4-oxo-l-phenyl-4,5-dihydro-lH-p
yrazolo[3,4-d]pyrimidine- 3-carbonitrile as white
solid. 1H NMR (CDCl3) d (ppm) 8.13(d, 2H), 7.54(t,
2H), 7.44(t, IH), 7.33 (d,2H), 7.25(d, 2H), 7.10(m,
4H), 2.87(m, IH), 1.20(d, 6H). HPLC-MS calculated
C27H20ClN5O (M+l +) : 466.1, found: 466.1. Example 356
5-(4-Chloro-phenyl)-6-[4-(2-chloro-pyrimidin-4-yl)-phe
nyll-3-methanesulfonyl-l-phenyl-
1,5-dihydro-yyrazolo[3, 4-dlpyrimidin-4-one To a
solution of
5-(4-chloro-phenyl)-6-[4-(2-chloro-pyrimidin-4-yl)-phe
nyl]-3-
methylsulfanyl-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]pyr
imidin-4-one (230 mg, 0.41 mmol) in CH2Cl2 (6mL) is
added m-CPBA (240 mg, 1.39 mmol) at 0 0C. The mixture
is stirred at 00C for 5 min and then allowed to warm
up to room temperature. After stirring at room
temperature for 5 h, the mixture is treated with
saturated aqueous NaHCO solution (10 mL) and extracted
with CH Cl2 (3 x 20 mL). The combined extracts is
washed with brine, dried (MgSO ) and concentrated. A
small portion is purified by preparative LC/MS to
provide the title compound
5-(4-chloro-phenyl)-6-[4-(2-chloro-pyrimidin-4-yl)-phe
nyl]-3-
methanesulfonyl-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]py
rimidin-4-one. 1H NMR (CDCl ) d (ppm) 8.69(d, IH),
8.09(d, 2H), 8.03(d, 2H), 7.64(d, IH), 7.54(t, 3H),
7.50 (d,2H), 7.44(t, IH), 7.34(d, 2H), 7.15(d, IH),
3.53(s, 3H). HPLC-MS calculated C28Hi8Cl2N6O3S (M+l +)
: 589.1, found: 589.1. The rest of residue is used
directly for Example 357. Example 357
6-[4-(2-Amino-pyrimidin-4-yl)-phenyll-5-(4-chloro-phen
yl)-3-methanesulfonyl-l -phenyl- 1,5-dihvdro-pyrazolof
3,4-dJpyrimidin-4-one Step A: To a suspension of crude
5-(4-chloro-phenyl)-6-[4-(2-chloro-pyrimidin-4-yl)-
phenyl]-3-methanesulfonyl-l-phenyl-l,5-dihydro-pyrazol
o[3,4-d]pyrimidin-4-one (from example 356) in EtOH (6
mL) is added 4-methoxylbenzylamine (0.4 mL). The
mixture is heated at 100 0C for 24 h and then cooled
down to room temperature. The precipitate is collected
by filtration and washed with EtOH (2 x 3 mL). The
solid is air dried for 14 h to provide the desired
5-(4-chloro-phenyl)-3-methanesulfonyl-6-{4-[2-(4-metho
xybenzylamino)-
pyrimidin-4-yl]-phenyl}-l-phenyl-l,5-dihydro-pyrazolo[
3,4-d]pyrimidin-4- one as white solid (230 mg, 80%).
HPLC-MS calculated C36H28ClN7O4S (M+l +) : 690.2,
found: 690.2. Step B : A solution of
5-(4-chloro-phenyl)-3-methanesulfonyl-6-{4-[2-(4-metho
xybenzylamino)-
pyrimidin-4-yl]-phenyl}-l-phenyl-l,5-dihydro-pyrazolo[
3,4-d]pyrimidin-4- one (230 mg, 0.33 mmol) in TFA (4
mL) is stirred at 50 0C for 8 h and then cooled down
to room temperature. The excess of TFA is removed
under vacuum and the residue is treatedwith saturated
aqueous NaHCO soution (5 mL). After extracted with
CH2Cl , The combined extracts is washed with brine,
dried (MgSO ) and concentrated. The residue is
purified by flash column chromatography (silica gel,
0-2% MeOH/CH2 Cl2) to provide the title compound
6-[4-(2-Amino-pyrimidin-4-yl)-phenyl]-5-(4-chloro-phen
yl)-3-
methanesulfonyl-l-phenyl-l,5-dihydro-pyrazolo[3,4-d]py
rimidin-4-one. 1H NMR (CDCU) d (ppm) 8.36(d, IH), 8.1
l(d, 2H), 7.94(d, 2H), 7.54(t, 2H), 7.45 (m, 3H),
7.34(d, 2H), 7.15(d, 2H), 7.03(d, IH), 5.34(b, 2H),
3.55(s, 3H). HPLC-MS calculated C28H20ClN7O3S (M+l +)
: 570.1, found: 570.1. Example 361
6-F4-(2-Butoxy-ethyl)-phenyl)'-5-(4-chloro-phenyl)-l
-phenyl-1,5-dihvdro-pyrazoloF3AdJpyrimidin- 4-one To a
solution of
6-[4-(2-butoxy-vinyl)-phenyl]-5-(4-chloro-phenyl)-l-ph
enyl-l,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one (5 mg,
0.01 mmol) in EtOH ( 1 mL) is added Pd/C (2 mg). The
system is degassed by alternately applying vacuum and
H2 for 3 times. The mixture is then stirred at room
temperature under H2 for 24 h. After removing the
catalyst by filtration, the filtrate is concentrated
and purified by flash column chromatography (silica
gel, 0-30% EtOAc/hexane) to provide the title compound
as white solid (3.5 mg, 69%). HPLC-MS calculated
C29H25ClN4O2 (M+l +) : 497.2, found: 497.2 Example 362
5-(4-Chloro-phenyl)-6-[4-(l-methyl-lH-pyrazol-3-yl)-ph
enyll-l-phenyl-l,5-dihydropyrazolo[
3,4-dlpyrimidin-4-oneTo a solution of
5-(4-chloro-phenyl)-l-phenyl-6-[4-(lH-pyrazol-3-yl)-ph
enyl]-l,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one(4 mg,
0.008 mmol) in MeCN (0.5 mL) is added K2CCh (5 mg)
followed by MeI (0.05 mL). The mixture is heated to 60
0C for 16 h and then cooled down to room temperature.
The reaction mixture is then treated with water (3 mL)
and extracted with EtOAc. The combined extracts is
concentrated and purified by preparative thin layer
chromatography (silica gel, 30% EtOA/hexane) to
provide the title compound 5- (4-chloro-phenyl)-6-[4-(
1-methyl- 1H-pyrazol-3-yl)-phenyl]- 1-phenyl-
1,5-dihydropyrazolo[ 3,4-d]pyrimidin-4-one as white
solid (3.8mg, 92%). 1H NMR (CDCl3) d (ppm) 8.33(s,
IH), 8.17(d, 2H), 7.70(d, 2H), 7.51(t, 2H), 7.38
(m,4H), 7.1 l(d, 2H), 6.54(d, IH), 3.97(s, 3H).
HPLC-MS calculated C27Hi9ClN6O (M+l +) : 479.1, found:
479.1. Example 363
5-(4-Chloro-vhenyl)-l-phenyl-6-(4-pyridazin-3-yl-Oheny
l)-l,5-dihydro-pyrazolof3,4- dlpyrimidin-4-one Step A
: To a solution of 3,6-dichloro-pyridazine (500mg,
3.36 mmol) in EtOH (6 mL) is added hydrazine hydrate
(840 mg, 16.8 mml). The mixture is heated at 80 0C for
14 h and then cooled downed to room temperature. The
solvent is removed under vacuum and the residue is
triturated with water (2 mL), filtered off and dried
to afford 6-chloro-3- pyridazinyl-hydrazine (280 mg,
58%) as white solid. HPLC-MS calculated C4H5ClN4 (M+l
+) : 145.0, found: 145.0.Step B : To a vigorously
stirred suspension of yellow mercuric oxide (840 mg,
3.88 mmol) in water (10 mL) is slowly added
6-chloro-3pyridazinyl-hydrazine (280 mg, 1.94 mmol)
portion wise. The resulted mixture is then stirred at
room temperature for 5 h and extracted with EtOAc (3 x
15 mL). The combined extracts is washed with brine,
dried (MgSO ) and concentrated to provide the desired
product 3-chloropyridazine as brownish solid (130 mg,
34%). HPLC-MS calculated C4H3ClN 2 (MH-I +) : 115.0,
found: 115.0. Step C:
5-(4-Chloro-phenyl)-l-phenyl-6-(4-pyridazin-3-yl-pheny
l)-l ,5-dihydro-pyrazolo[3,4- d]pyrimidin-4-one is
prepared from 3-chloropyridazine and
5-(4-chloro-phenyl)-l-phenyl-6-[4-
(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-phenyl]
-l,5-dihydro-pyrazolo[3,4-d]pyrimidin-4- one by using
the same method described in example 338. The crude
product is purified by flash column chromatography
(silica gel, 0-70% EtOAc/hexane). 1H NMR (CDCl3) d
(ppm) 9.19(b, IH), 8.34(s, IH), 8.15(d, 2H), 8.02(d,
2H), 7.84(d, IH), 7.5 l(m, 5H), 7.33 (m,3H), 7.15(d,
2H). HPLC-MS calculated C27H17ClN6O (M+l +) : 477.1,
found: 477.1. Example 371
5-(4-Chloro-phenyl)-l-phenyl-6-(
'4-pyrazm-2-yl-phenyl)-1.5-dihvdro-pyrazolo[3,4-
dlpvrimidin-4-one 5-(4-Chloro-phenyl)-
1-phenyl-6-(4-pyrazin-2-yl-phenyl)-
1,5-dihydro-pyrazolo[3 ,4- d]pyrimidin-4-one is
prepared from
5-(4-chloro-phenyl)-l-phenyl-6-[4-(4,4,5,5-tetramethyl
- [1,3 ,2]dioxaborolan-2-yl)-phenyl] -1,5
-dihydro-pyrazolo [3,4-d]pyrimidin-4-one and 2-
chloro-pyrazine by using the method described in
example 338 except that the reaction mixture is
stirred at 1000C for 14 hours: 1HNMR (CDCl 3) d (ppm)
9.02(d, IH), 8.67(t, IH), 8.55(d, IH), 8.35(s, IH),
8.15 (d, 2H), 7.95(d, 2H), 7.51(m, 4H), 7.37 (t, IH),
7.33(d, 2H), 7.14(d, 2H). HPLC-MS calculated
C27Hi7ClN6O (M+l +) : 477.1, found: 477.1.Example 377
5-(4-Bromo-vhenyl)-6-(4-chloro-phenyl)-3-phenyl-3,6-di
hydro-[l,2,3Hriazolof4.5- dlovrimidin- 7-one Step A:
To a freshly prepared NaOEt ( 1.18 mmol) solution in
EtOH (0.75 mL) is added ethyl cyanoacetate (100 mg,
0.88 mmol) at 0 0C. After stirring at 0 0C for 10
min., azidobenzene (100 mg, 0.84 mmol, prepared
according to the method reported by M. Kurumi et al.
Heterocycles. 2000, 53, 2809) is added. After the
addition, the mixture is allowed to slowly warm up to
room temperature and stirred for 14 h. The mixture is
then treated with water (3 mL) and extracted with
EtOAc (3 x 3 mL). The combined extracts is
concentrated and purified by flash column
chromatography (silica gel, 0% ~70% EtOAc/hexane) to
provide
5-amino-l-phenyl-lH-[l,2,3]triazole-4-carboxylic acid
ethyl ester as a white solid (lOOmg, 51%). HPLC-MS
calculated C1 1Hi2N4O2 (M+l +) : 233.1, found: 233.1.
Step B : A mixture of
5-amino-l-phenyl-lH-[l,2,3]triazole-4-carboxylic acid
ethyl ester (30 mg, 0.13 mmol),
4-bromo-N-(4-chloro-phenyl)-benzimidoyl chloride (51
mg, 0.16 mmol) and TiCl (20 mL) in anhydrous
dichloroethane ( 1 mL) is heated in microwave reactor
at 170 0C for 1 h and then at 115 0C for 48 h in an
oil bath. After cooling down to room temperature, the
mixture is worked up as in example 2 and purified by
flash column chromatography (silica gel, 0-30%
EtOAc/hexane) to provide the title compound 5-(4-
Bromo-phenyl)-6-(4-chloro-phenyl)-3-phenyl-3,6-dihydro
-[l,2,3]triazolo[4,5-d]pyrimidin-7- one as white
solid. (45 mg, 73%). 1H NMR (CDCl3) d (ppm) 8.15(d,
2H), 7.59(t, 2H), 7.49(t, IH), 7.43 (d,2H), 7.37(d,
2H), 7.21 (d, 2H), 7.10(d, 2H), 2.87(m, IH). HPLC-MS
calculated C22H13BrClN5O (M+l +) : 478.0, found:
478.0. Example 383
3-f2-Bwhenyl-4-yl-l-(4-chloro-Ohenyl)-6-oxo-1.6-dihvdr
o-Ourin-9-yll-benzamideStep A : A solution of
3-[2-biphenyl-4-yl-l-(4-chloro-phenyl)-6-oxo-l,6-dihyd
ro-purin-9- yl]-benzoic acid ethyl ester (200 mg, 0.37
mmol) in THF/MeOH/H 2O 3:2:1 (5 mL) was cooled to 0 0C
and treated with 3 N aqueous LiOH (183 mL, 0.55 mmol).
The reaction mixture was allowed to warm to room
temperature and was stirred for 4 h. The reaction was
diluted with H O, extracted with Et2O, and acidified
with 1N aqueous HCl. The resulting white precipitate
was collected by suction filtration to provide
3-[2-Biphenyl-4-yl-l-(4-
chloro-phenyl)-6-oxo-l,6-dihydro-purin-9-yl] -benzoic
acid (155 mg, 82%) as a white solid. HPLC-MS
calculated for C30Hi9ClN4O3 (M+H*): 519.1, found
519.1. Step B :A solution of
3-[2-biphenyl-4-yl-l-(4-chloro-phenyl)-6-oxo-l,6-dihyd
ro-purin-9- yl]-benzoic acid (40 mg, 0.077 mmol) in
SOCl2 ( 1 mL) was heated at 70 0C for 1 h. The
reaction mixture was allowed to cool to room
temperature and poured into a 50% aqueous solution
OfNH4OH (15 mL). The resulting mixture was diluted
with H2O and extracted with CH2Cl2. The combined
organics were dried (MgSO4), filtered, and
concentrated. The crude material was purified by flash
column chromatography (silica gel, 5% MeOHZCH2Cl ) to
give the title compound
3-[2-biphenyl-4-yl-l-(4-chloro-phenyl)-6-oxo-l,6-dihyd
ro-purin-9- yl]-benzamide as a white solid. 1H NMR
(CDCl3) d (ppm) 8.67 (s, IH), 8.29 (t, IH), 8.15 (br
s, IH), 8.02 (d, IH), 7.98 (d, IH), 7.71 (t, IH), 7.64
(d, 2H), 7.58 (d, 3H), 7.46 (br s, 2H), 7.44 (m, 6H),
7.37 (m, IH); HPLC-MS calculated for C30H20ClN5O2
(M+H+) : 518.1, found 518.1. Example 384
N-[2-Biphenyl-4-yl-l-(4-chloro-phenyl)-6-oxo-9-phenyl-
6,9-dihvdro-lH-purin-8-ylmethyllmethanesulfonamideStep
A : A solution of
2-biphenyl-4-yl-l-(4-chloro-phenyl)-8-methyl-9-phenyl-
l,9-dihydropurin- 



6-one (51 mg, 0.104 mmol) in CCl4 (2 rtiL) was treated
sequentially with NBS (24 mg, 0.135 mmol) followed by
AIBN (22 mg, 0.135 mmol). The reaction was heated at
80 0C for 3 h, allowed to cool to room temperature,
and concentrated in vacuo. The crude oil was purified
by flash column chromatography (silica, 0-30%
Hex/EtOAc) to provide 2-biphenyl-
4-yl-8-bromomethyl-l-(4-chloro-phenyl)-9-phenyl-l,9-di
hydro-purin-6-one (46 mg, 78%) as a white solid.
HPLC-MS calculated for C30H20BrClN4O (M+H+) : 567.1,
found 567.1. Step B : A solution of
N-(4-methoxy-benzyl)-methanesulfonamide (7.8 mg, 0.035
mmol) in anhydrous DMF (0.3 mL) was treated with 60%
dispersed NaH (1.4 mg, 0.059 mmol). The reaction
mixture was stirred until the evolution of hydrogen
ceased and added via syringe to a solution of
2-biphenyl-4-yl-8-bromomethyl-l-(4-chloro-phenyl)-9-ph
enyl-l,9-dihydropurin- 6-one (20 mg, 0.35 mmol) in
anhydrous DMF (0.1 mL). The resulting reaction mixture
was heated at 50 0C for 2 h, allowed to cool to room
temperature, and quenched with 1 N aqueous HCl. The
resulting white precipitate was collected by suction
filtration to provide N-[2-biphenyl-4-yl-
1-(4-chloro-phenyl)-6-oxo-9-phenyl-6,9-dihydro-
lH-purin-8-
ylmethyl]-N-(4-methoxy-benzyl)-methanesulfonamide (18
mg, 72 %) as a white solid. HPLC-MS calculated for
C39H32BrClN5O4S (M+H+) : 702.2, found 702.2. Step C: A
solution of
N-[2-biphenyl-4-yl-l-(4-chloro-phenyl)-6-oxo-9-phenyl-
6,9-dihydrolH- purin-8-ylmethyl]-
N-(4-methoxy-benzyl)-methanesulfonamide (18 mg, 0.026
mmol) in TFA ( 1 mL) was heated at 90 0C in a sealed
tube for 12 h. The reaction mixture was concentrated
in vacuo and the resulting crude oil was purified by
flash chromatography (silica, 5% MeOH/CH2Cl2) to give
the title compound
N-[2-biphenyl-4-yl-l-(4-chlorophenyl)-
6-oxo-9-phenyl-6,9-dihydro-l
H-purin-8-ylmethyl]-methanesulfonamide as a white
solid. 1H NMR (CDCl3) d (ppm) 7.64-7.54 (m, 3H),
7.51-7.45 (m, 4H), 7.44-7.38 (m, 4H), 7.37-7.30 (m,
4H), 7.28 (s, IH), 7.13 (d, 2H), 5.92 (br s, IH), 4.48
(s, 2H), 2.99 (s, 3H); HPLC-MS calculated for
C3IH24ClN5O3S (M+H+) : 582.1, found 582.1.Example 386
2-Biohenvl-4-vl-l-('4-chloro-phenvl)-8-methanesulfonvl
methvl-9-phenvl-J.9-dihvdro-purm- Step A: A solution
of
2-biphenyl-4-yl-8-bromomethyl-l-(4-chloro-phenyl)-9-ph
enyl-l,9- dihydro-purin-6-one (17 mg, 0.030 mmol) in
anhydrous DMF (0.2 niL) was treated with sodium
thiomethoxide (3 mg, 0.042 mmol). The reaction mixture
was stirred for 10 min and acidified with 1N aqueous
HCl. The resulting precipitate was collected by
filtration to give 2-biphenyl-4-yl-
1-(4-chloro-phenyl)-8-methylsulfanylmethyl-9-phenyl-
1,9-dihydro-purin-6- one (14 mg, 86%) as a white
solid. HPLC-MS calculated for C3]H23ClN4OS (M+H+) :
535.1, found 535.1. Step B : A solution of
2-biphenyl-4-yl-l-(4-chloro-phenyl)-8-methylsulfanylme
thyl-9- phenyl-l,9-dihydro-purin-6-one (14 mg, 0.026
mmol) in CH Cl2 (0.5 mL) was treated with MCPBA (9 mg,
0.052 mmol). The reaction mixture was gently heated at
40 0C for 2 hours, allowed to cool to room
temperature, and concentrated in vacuo. The crude
amorphous solid was purified by flash chromatography
(silica, 0-20% EtOAcZCH Cl ) to provide the title
compound
2-biphenyl-4-yl-l-(4-chloro-phenyl)-8-methanesulfonylm
ethyl-9-phenyl-l, 9- dihydro-purin-6-one as a white
solid. 1H NMR (CDCljd (ppm) 7.65-7.53 (m, 5H), 7.49
(d, 2H), 7.41-7.39 (m, 4H), 7.37-7.31 (m, 3H),
7.29-7.24 (m, 2H, partially obscured by CHCl3), 7.16
(d, 2H), 4.43 (br s, 2H), 3.35 (br s, 3H); HPLC-MS
calculated for C3IH23ClN4O3S (M+H+) : 567.1, found
567.1. Example 391
3-f2-Biphenyl-4-yl-l-(4-chloro-phenyl)-6-oxo-l,6-dihvd
ro-purin-9-yll-N-isoxazol-3-ylbenzamideA solution of
3-[2-biphenyl-4-yl- 1-(4-chloro-phenyl)-6-oxo-l
,6-dihydro-purin-9-yl] -benzoic acid (50 mg, 0.096
mmol) in SOCl2 ( 1 mL) was heated at 70 0C for 1 h.
The reaction mixture was concentrated, dissolved in CH
Cl2 (2 mL), and treated with 3-aminoisoxazole (2.97
mg, 0.035 mmol). The reaction mixture was stirred at
room temperature for 1 h, concentrated, and purified
by flash column chromatography (silica gel, 0-30%
Hex/EtOAc) to give the title compound
3-[2-biphenyl-4-yl-l-(4-chloro-phenyl)-6-oxo-l,6-dihyd
ro-purin- 9-yl]-N-isoxazol-3-yl-benzamide as a white
solid. 1H NMR (CDCl3D (ppm) 9.94 (s, IH), 8.46 (s,
IH), 8.32 (s, IH), 8.29 (s, IH), 8.08 (d, IH), 8.02
(d, IH), 7.72 (t, IH), 7.49 (d, 2H), 7.45 (d, 2H),
7.39 (t, 2H), 7.35-7.29 (m, 5H), 7.25 (br s, IH), 7.14
(d, 2H); HPLC-MS calculated for C30H20ClN5O2 (M+H+) :
585.1, found 585.1. Example 447
2-f4-(6-Amino-vyridin-3-yl)-Dhenyll-l-(4-chloro-vhenyl
)-9-phenyl-l,9-dihydro-purin-6-one Step A :A solution
of
2-(4-Bromo-phenyl)-l-(4-chloro-phenyl)-9-phenyl-l,9-di
hydro-purin- 6-one (190 mg, 0.40 mmol) in anhydrous
DMF (3.5 mL) was treated sequentially with
bis(pinacolato)diboron (108 mg, 0.46 mmol), KOAc ( 117
mg, 1.19 mmol), and Pd(dppf)2Cl2 (16 mg, 0.02 mmol).
The resulting suspension was degassed with N2 and
heated at 100 0C for 2 h. The reaction mixture was
allowed to cool to room temperature, diluted with H2O,
and extracted with EtOAc. The combined or'ganics were
dried (MgSO ), filtered, and concentrated. The crude
material was purified by flash column chromatography
(silica, 0- 20% EtOAc/CH2Cl2) to give
l-(4-chloro-phenyl)-9-phenyl-2-[4-(4,4,5,5-tetramethyl
[l,3,2]dioxaborolan-2-yl)-phenyl]-l,9-dihydro-purin-6-
one (180 mg, 86%) as a light tan solid. HPLC-MS
calculated for C29H26ClN4O3 (M+H+) : 525.2, found
525.2. Step B : A solution of
l-(4-chloro-phenyl)-9-phenyl-2-[4-(4,4,5,5-tetramethyl
-
[l,3,2]dioxaborolan-2-yl)-phenyl]-l,9-dihydro-purin-6-
one (180 mg, 0.34 mmol) and 2- amino-5-bromopyridine
(89 mg, 0.51 mmol) in anhydrous DMF (3 mL) was treated
sequentially with Cs2CO3 (224 mg, 0.69 mmol) and
Pd(dprf)2Cl2 (14 mg, 0.017 mmol). The reaction mixture
was degassed with N2 and heated at 100 0C for 24 h.
The reaction was cooled to room temperature, diluted
with H2O, and extracted with EtOAc. The combined
organics were dried (MgSO4), filtered, and
concentrated. The crude material was purified by flash
column chromatography (silica, 30% EtOAc/CH2Cl2) to
provide the title compound 2-
[4-(6-amino-pyridin-3-yl)-phenyl]-l-(4-chloro-phenyl)-
9-phenyl-l,9-dihydro-purin-6-one as a white solid. 1H
NMR (CDCl3) d (ppm) 8.19 (s, IH), 7.95 (m, 2H), 7.72
(d, 2H), 7.61 (apparent t, 2H), 7.52 (apparent t, IH),
7.42 (d, 2H), 7.35 (m, 4H), 7.17 (d, 2H), 6.95 (d,
IH); HPLC-MS calculated for C28H19ClN6O (M+H+) :
491.1, found 491.1. Example 448
l-(4-Chloro-phenyl)-2~[4-(6-oxo-l,6-dihydro-pyridin-3-
yl)-phenyll-9-phenyl-l ,9-dihydropurin- 6-one A
solution of 2-[4-(6-amino-pyridin-3-yl)-phenyl]
-1-(4-chloro-phenyl)-9-phenyl- 1,9-
dihydro-purin-6-one (10 mg, 0.02 mmol) in acetonitrile
(0.4 mL) and H O (0.4 mL) was treated with NaNO and 5
mL of concentrated H2SO4. The reaction mixture was
heated at 100 0C for 1 h. The reaction was allowed to
cool to room temperature and neutralized with aqueous
Na2CO3. The reaction was diluted with H2O and
extracted with EtOAc. The combined organics were dried
(MgSO4), filtered, and concentrated. The resulting
crude material was purified by preparative LCMS to
provide the title compound
l-(4-chlorophenyl)-2-[4-(6-oxo-l,6-dihydro-pyridin-3-y
l)-phenyl]-9-phenyl-l,9-dihydro-purin-6-one.as a white
solid. 1H NMR (CDCl3) d (ppm) 8.21 (s, IH), 8.01 (dd,
IH), 7.81 (d, IH), 7.58 (apparent t, 2H), 7.49 (m,
IH), 7.39 (d, 2H), 7.33 (m, 3H), 7 14 (d, 2H), 6.98
(d, IH); HPLCMS calculated for C28H18ClN5O2 (M+H+) :
492.1, found 492.1. [00175] By repeating the
procedures described in the above examples, using
appropriate starting materials, the following
compounds of Formula I, as identified in Table 1, are
obtained. Table 1QUICK CONNECT COUPLING Background of
the Invention Field of the Invention This invention
relates generally to flexible hose couplings. More
particularly, it relates to a novel and improved quick
connect hose coupling. Description of the Prior Art
Quick connect couplings are known. In such a coupling,
a port may be machined directly into an associated
fixture, machinery or equipment, or a body assembly or
fixture portion may have the port and threads for
pre-assembly on an associated fixture, machinery or
equipment. The hose connection portion, including a
hose stem portion and a ferrule, is attached to an
open end of the hose to be connected to the fixture,
machinery or equipment. The hose stem portion has a
hose insert portion, which is inserted into the open
end of the hose. The ferrule is then compressed about
the hose end containing the insert causing all
portions to be permanently affixed. Merely pressing
the hose connection portion into the port subsequently
completes the hose connection. Such a quick connect
coupling is particularly desirable when the hose must
be connected in a location which is not readily
accessible, since it eliminates the need for starting
the threads and the danger of cross threading.
Further, for such a coupling having its port included
in a body assembly or fixture portion, it may be
threaded into place as a pre-assembly operation making
it is easy to insure that the body assembly or fixture
portion receives proper torque. Further, the time of
assembly and assembly costs are reduced. A quick
connect coupling can be provided without a
disconnection mechanism, such as where the port is
machined directly into the fixture, machine, or
equipment without an additional provision for
disconnection. However, for a quick connect coupling
having its port integral to a body assembly or fixture
portion, the disconnection includes unscrewing all or
a portion of the body assembly or fixture portion from
the machine or fixture to which their respective hose
is attached. Where the body assembly or fixture
portion is unitary, the entire body assembly is
unscrewed from the machine or fixture. The body
assembly or fixture portion can also include
intermediatethreads making it separable into pieces,
usually a draw-down nut portion having the quick
connect feature and an adapter having the bore which
corresponds to the male connection portion of the hose
stem. Upon unthreading the threaded portion, one part
of the body assembly remains with the machine or
fixture. The other part separates from the first part
and remains with the hose connection portion. In
either instance, while connection is a quick single
stroke process, the disconnection requires a slower
unthreading process to provide the opportunity to
discover that the fitting is under internal pressure
before being completely disconnected. Reconnection is
effected, from this point forward, by the inverse of
the disconnection process. Quick connect couplings
provide means to seal between the hose stem and the
port and to provide a mechanical locking of the hose
stem in the port. To achieve maximum benefit from a
quick connect coupling, such a coupling must reliably
connect under the adverse conditions encountered such
as in industrial or heavy machinery locations, where
installations of fluid connections are numerous,
dense, and almost inaccessible. Characteristics that
are important to ensure that a quick connect coupling
reliably connect include: 1) the required insertion
force of the coupling being low; 2) the required
insertion force being consistent among sibling
couplings; 3) the coupling being axially
self-aligning; 4) the coupling being highly resistive
to binding upon misaligned insertion of the stem into
the port; 5) the coupling being self guiding to
overcome substantial lateral misalignment when the
process of connection is first begun; and, 6) the
coupling being highly resistive to binding upon
misalignment of stem in relation to the clip upon
insertion of the stem into the port. Still, the hose
stem portion must seat securely upon completion of
connection, and should result in a stable and durable
connection. One approach toward obtaining the
characteristic of the coupling being highly resistive
to binding upon misalignment of stem in relation to
the clip upon insertion of the stem into the port is
found in U.S. Patent numbered 4,565,392 to Vyse. The
issue is described in Vyse '392 as follows: "A problem
that has been encountered in making this connection is
that, at the time the [stem] is pushed into the
socket, the forward end of the [stem] sometimes jams
or catches on the snap ring which is mounted in the
interior opening of the [port]". The jamming that is
being described is where the snap-ring is forced out
of the interior opening, or snap-ring groove, and
deeper within the port by the stem pressing upon only
a small portion of the snap-ring (as opposed to
uniformly about the snap-ring), causing it to tilt and
thereby clog the port. The clogprevents the stem from
being allowed to seat fully within the port to a point
of locking into place, or forming an axial locking
relationship between the stem and port. The solution
presented by Vyse '392 was to fill the snap-ring
groove, in which the snap-ring would reside prior to
connection of the coupling, with a viscous fluid such
as grease, to maintain a centered position for the
snap-ring at all times prior to the insertion of the
stem in the port. In this way the snap-ring is not
allowed to be pulled from a centered position within
the groove by gravity. As long as the ring is
centered, the opportunity for the stem to catch the
ring and force it to tilt within the port is
apparently reduced. However, the solution presented by
the Vyse '392 patent has a significant disadvantage
and limitation. It is very undesirable to introduce
grease to the coupling in the manner described. It
requires a manual step in the production of the
coupling, adding cost and complexity. More
significantly, the grease represents contamination
that can interfere with proper functioning of the
coupling over its life and acts to hold other
contaminants within the coupling, such as particulates
that can be very abrasive. While, the grease may be
effective at securing the clip against movement by
gravity, it does not insure that the clip will not be
moved out of proper placement by handling or bumping
of the port any time prior to connection. When the
clip is moved by handling or bumping, the grease only
insures that the clip remains in any position it
assumes, whether proper or not. The use of grease by
the Vyse '392 patent does not address the other
important characteristics of 1) the required insertion
force of the coupling being low; 2) the required
insertion force being consistent among sibling
couplings; 3) the coupling being axially selfaligning;
4) the coupling being highly resistive to binding upon
misaligned insertion of the stem into the port; and,
5) the coupling being self guiding to overcome
substantial lateral misalignment when the process of
connection is first begun. Accordingly, there is a
continuing need for a hose coupling that achieves all
six of these important characteristics. Summary of the
Invention The present invention has as an object the
provision of a quick connect hose coupling with an
improvement in the combination of characteristics
leading to a quick connect coupling that will be
connected reliably, consistently, and with acceptably
low insertion force.The present invention is an
improved quick connect coupling of the type having a
cup, a port having an interior annular groove adapted
to support the clip, a forward cylinder, a rear
cylinder, and a first transition ramp, and defines a
port peak distance. The coupling is also of the type
having a sealing element. Additionally, the coupling
is of the type having a stem having a male connection
portion including a forward annular seal groove
adapted to receive the sealing element, an annular
lead-in surface, a leading support cylindrical
surface, a following support cylindrical surface, a
camming ramp, and defines a stem peak distance. It is
improved by the port having an intermediate cylinder
between the forward cylinder and the rear cylinder and
having a second transition ramp between the forward
cylinder and the intermediate cylinder and by the male
connection portion having a centering ramp and an
intermediate support cylindrical surface between the
leading support cylindrical surface and the following
support cylindrical surface. Brief Description of the
Drawings The accompanying drawings, which are
incorporated in and form part of the specification in
which like numerals designate like parts, illustrate
preferred embodiments of the present invention and
together with the description, serve to explain the
principles of the invention. In the drawings: FIG. 1
is an elevation with one quarter cut-away of a port
for a preferred embodiment prior to connection of the
coupling; FIG. 2 is an elevation with one quarter
cut-away of a port for a preferred embodiment shortly
into connection of the coupling; FIG. 3 is an
elevation with one quarter cut-away of a port for a
preferred embodiment as connection of the coupling
progresses; FIG. 4 is an elevation with one quarter
cut-away of a port for a preferred embodiment as
connection of the coupling further progresses; FIG. 5
is an elevation with one quarter cut-away of a port
for a preferred embodiment upon connection of the
coupling;Detailed description of the Preferred
Embodiments Referring to FIGS. 1 through 5, one
preferred embodiment of this quick connect coupling 10
invention includes body assembly or fixture portion 12
and hose stem 14. They are illustrated in FIG. 1 prior
to the insertion of hose stem 14 into body assembly
12. The body assembly 12 includes adapter 16 having
fixture connection portion 68 formed with central
wrenching section 18 and fixture end 20 which has
external threads for mounting body assembly 12 onto
associated fixtures, machinery or equipment. It should
be understood that although adapter 16 is illustrated
as having external threads at fixture end 20, other
types of end connections can be utilized. These
include internal threads at fixture end 20, or adapter
16 being formed integral to the associated fixture or
equipment. Further, adapter 16 and nut 24 can be a
unitary structure with no need for threads
intermediate thereto. Port 64 would then be formed
within this unitary structure. Further still, port 64
can be formed integral to associated fixtures,
machinery or equipment. Joinder end 22 of adapter 16
is also externally threaded to receive nut 24. For
this embodiment, nut 24 is normally threaded onto
adapter 16 with proper torque prior to installation of
body assembly 12 on an associated fixture, machine or
equipment. Adapter abutment 72 of adapter 16 abuts nut
abutment 74 of nut 24 when nut 24 is properly
positioned with respect to adapter 16 and applied with
proper torque. Nut 24 is provided with forward end
face 26. Face 26 remains spaced from wall 28 on
adapter 16. However, the abutting relationship can be
arranged to be between face 26 and wall 28, upon
application of proper torque. Adapter 16, in
cooperation with nut 24, provides a port 64 including
a forward cylinder 32, a first intermediate cylinder
33 (formed in adapter 16 in the instant embodiment), a
second intermediate cylinder 34, and a rear cylinder
35 (formed in nut 24 in the instant embodiment). Port
64 further includes second transition ramp 46, between
forward cylinder 32 and first intermediate cylinder
33, and first transition ramp 47 between first
intermediate cylinder 33 and second intermediate
cylinder 34. Both ramps 46 and 47 are formed in
adapter 16 for the instant embodiment, but may be
formed in a unitary body assembly 12 or directly in
the associated fixture, machinery or equipment. Beyond
forward cylinder 32 is adapter bore 36 which
preferably has a diameter at least substantially equal
to the inside diameter of hose stem bore (not
depicted).Nut 24 has an interior annular groove 48
forward spaced from rear cylinder 35. Interior annular
groove 48 is preferably formed with a substantially
radial interior forward face 50 and 



interior rearward face 52. The rearward face 52
terminates in locking chamfer 53, which functions as
discussed below. Alignment chamfer 45 is contiguous
with rear cylinder 35. Positioned within interior
annular groove 48 of nut 24 is clip 54 in the form of
an expandable lock ring or snap ring of common shape.
It is contemplated that other clip shapes could be
employed. Nut 24 has wrenching flats 56 so that nut 24
may be threaded onto and off of adapter 16. Still
referring to FIG. 1, hose stem 14 includes male
connection portion 66 and hose insert portion 58.
Progressing from most rearward position to most
forward position, male connection portion 66 includes,
rear o-ring groove 82 in which resides second o-ring
seal 80, following support cylindrical surface 92,
locking groove 78 for receiving clip 54 upon final
assembly of coupling 10, including exterior forward
face 79, second intermediate support cylinder 90,
transition surface or camming ramp 77, first
intermediate support cylindrical surface 88, centering
ramp 76, leading support cylindrical surface 86,
forward seal groove 70 in which resides o-ring backing
44 and the sealing element, first o-ring seal 42, and
annular lead-in surface 94. Annular lead-in surface 94
can be substantially cylindrical with an outer radius
smaller than the outer radius of leading support
cylindrical surface 86, as depicted, or frustoconical.
Outer radius of leading support cylindrical surface 86
is smaller than outer radius of first intermediate
support cylindrical surface 88, which is smaller than
second intermediate support cylinder 90. The
progressively larger radii of the various surfaces,
including those that may be frustoconical, along with
specific axial dimensional relationships, provide the
guiding function that overcomes substantial axial and
lateral misalignment of hose stem 14 in relation to
body assembly 12 in the initial phase of joinder.
These relationships also serve to minimize peak
insertion force and the incidence of clip 54 clogging
port 64 to interfere with connection. These
relationships and their affects will be fully
described in the specific description of the events
and interactions which occur during connection, infra.
O-ring backing 44 is provided to increase the pressure
to which coupling 10 can be subjected before fluid
begins to by-pass first o-ring 42 and coupling 10
begins to leak. Construction of oring backing 44
varies depending upon the fluid pressure of the
associated application of coupling 10 and is well know
in the art. Hose stem 14 also includes hose insert
portion 58 which extends inwardly, to an associated
hose, from hose stop 60 and is adapted to fit snugly
with the connection end of a hose (not depicted). Hose
insert portion 58 includes barbs 62 to facilitate
increased resistance to separation of hose stem 14
from the associated hose. Commonly, a ferrule (not
depicted) is crimped about the end of the hose in
which hose insert portion 58 extends and about hose
stop 60 to increase the resistance to separation of
hose stem 14 from the hose. The connection of coupling
10 is depicted progressively in FIG. 2. through FIG.
5, respectively. Initially all items of body assembly
12 are assembled including nut 24 threaded upon
adapter 16 with proper torque. Clip 54 is placed
within interior annular groove 48. Body assembly 12 is
then affixed upon the associated fixture, machinery or
equipment with proper torque. If body assembly 12 is a
unitary structure, assembly would not be necessary. It
would only be necessary for clip 54 to be placed
within interior annular groove 48, and body assembly
12 to be affixed upon the associated fixture,
machinery or equipment with proper torque. Further, if
port 64 is formed integral to the associated fixture,
machinery or equipment, it is only be necessary for
clip 54 to be placed within interior annular groove
48. Generally, connection of coupling 10 is effected
by hose stem 14 being pressed into body assembly 12
until reaching locking engagement as depicted in FIG.
5. Male connection portion 66 of hose stem 14 extends
through alignment chamfer 45 and rear cylinder 35 and
into forward cylinder 32 of port 64 with a close fit.
The various proportions are arranged so that first
o-ring seal 42 has an unstressed outside diameter less
than the inside diameter of forward cylinder 32 so
that the movement of male connection portion 66 to the
assembled position of FIG. 5 causes radial compression
of first o-ring seal 42. In such condition first
o-ring seal 42 provides a fluid tight joint between
the male connection portion 66 and port 64. During
such assembly camming ramp 77 engages clip 54 and
radially expands clip 54 from its unstressed condition
out into the interior annular groove 48. During such
movement clip 54 is urged forward by camming ramp 77
and engages interior forward face 50. Because interior
forward face 50 is radial, clip 54 can expand easily
as camming ramp 77 is moved into the assembled
position.As male connection portion 66 is moved into
the fully assembled position locking groove 78 moves
to a position under clip 54 so that clip 54 is allowed
to snap into a position in which it bridges between
the interior annular groove 48 and locking groove 78.
In such bridging position, hose stem 14 is permanently
mechanically locked in position within port 64 via nut
24. Clip 54 is formed with an unstressed radius sized
so that its outer periphery has a radius greater than
the radius of the inner extremities of faces 50 and 52
of interior annular groove 48 and its inner periphery
has a radius less than the radius second intermediate
support cylinder 90. Consequently, clip 54 is trapped
within interior annular groove 48 of nut 24 prior to
assembly, but snaps into locking groove 78 upon
assembly of hose stem 14 within the body assembly 12.
Locking chamfer 53 ensures this locking configuration
by having an angle in relation to exterior forward
face 79 such that their cooperation tends to force
clip 54 into locking groove 78 when force is applied
tending to separate hose stem 14 from port 64. Clip 54
will tend to rest, under pressure tending to separate
hose stem 14 from port 64, at the point within locking
groove 78 having a tangent having the same angle in
relation to the axis of port 64 as the angle of
locking 53 in relation to the axis of port 64.
Accordingly, exterior forward face 79 will have a
tangent at some point on its arc with an angle in
relation to the axis of port 64 greater than the angle
of locking chamfer 53 in relation to the axis of port
64. To insure this locking action, the maximum radius
of second intermediate support cylinder 90 is selected
to be less than the radius of rear cylinder 35 by an
amount less than the diameter of the wire forming clip
54. With such structure, a positive mechanical locking
of male connection portion 66 within port 64 is
provided. In order to allow clip 54 to expand as
camming ramp 77 is pressed into the assembled
position, the depth of the interior annular groove 48
is proportioned to be at least as great as the
diameter of the wire forming clip 54. In the depicted
embodiment, body assembly 12 is installed on the
associated fixture, machinery or equipment with nut 24
and clip 54 each properly in position. Completion of
the assembly is accomplished thereafter by merely
pressing hose stem 14 into body assembly 12 to its
assembled position in which it is permanently locked
within nut 24 by operation of clip 54. Specifically,
during connection a number of events and interactions
occur which ensure that: 1) the required insertion
force of the coupling is low; 2) the required
insertion force is consistentamong sibling couplings;
3) the coupling is axially self-aligning; 4) the
coupling is highly resistant to binding upon
misaligned insertion of hose stem 14 into port 64; 5)
the coupling is self guiding to overcome substantial
lateral misalignment when the process of connection is
first begun; and, 6) the coupling being highly
resistive to binding upon misalignment of stem in
relation to the clip upon insertion of the stem into
the port. As stem 14 is inserted in port 64 many
events occur to cause coupling 10 to axially self
align. Some are sequential. Others are simultaneous.
Annular lead-in surface 94 is repeatedly guided toward
the center of port 64. Assuming connection is being
made with maximum lateral and axial misalignment,
annular lead-in surface 94 first encounters alignment
chamfer 45 to guide it to adequate alignment with rear
cylinder 35, clip 54 and second intermediate cylinder
34. Annular lead-in surface 94 then encounters first
transition ramp 47 to align it with first intermediate
cylinder 33. Finally, annular lead-in surface 94
encounters second transition ramp 46 to align it with
forward cylinder 32. At this point, centering ramp 76
encounters alignment chamfer 45, forcing stem 14 to
begin axial alignment with port 64. Not only does this
provide this first level of forcing axial alignment,
it also protects clip 54 from interacting with stem 14
too early in the connection process, which would allow
movement of clip 54 out of interior annular groove 48
and the beginning of clip 54 clogging port 64. Next,
three events occur in a most important combination to
give rise to all the described important
characteristics, except for ensuring that the required
insertion force of the coupling is low. One, camming
ramp 77 encounters alignment chamfer 45. This further
forces stem 14 into almost perfect axial alignment
with port 64. Two, clip 54 is being coaxed back into
interior annular groove 48 by centering ramp 76.
Three, the forward edge of leading support cylindrical
surface 86 encounters second transition ramp 46 to
further confine the lateral alignment of stem 14
within port 64. It is these three events operating in
concert that prevents stem 14 from exerting such force
upon clip 54 as to snag one portion of clip 54 and
force it out of interior annular groove 48 at an angle
down inside port 64. Now stem 14 is in nearly perfect
alignment with port 64. Accordingly, there is nothing
to do but press stem 14 the remaining distance into
port 64 to the point of clip 54 seating into locking
groove 78. This place coupling 10 into the locking
engagement described earlier.It can be seen that these
processes ensure that stem 14 will become axially and
laterally aligned with port 64 even in difficult
environments. This satisfies the third and fifth of
the enumerated important characteristics. The
described three events occurring in combination ensure
that clip 54 is not moved into a position that would
clog port 64. This prevents the coupling from binding
upon misaligned of stem in relation to the clip during
insertion of hose stem 14 into port 64. This satisfies
characteristic six. The progressive nature of axial
alignment ensures that the coupling connects smoothly
and is thus highly resistant to binding upon
misaligned insertion of hose stem 14 into port 64.
This satisfies characteristic four. The smooth nature
of the connection process and the reliable movement of
clip 54 into proper position leads to a coupling that
is tolerant of ordinary excursions of dimensions found
in normal manufacturing processes. This allows the
required insertion force is consistent among sibling
couplings. This satisfies characteristic two. Finally,
satisfaction of characteristic one is facilitated by
the self aligning characteristic of the instant
invention, by reduceing the opportunity for various
interactions of members of port 64 with members of
stem 14 to affect insertion force. This leads to
insertion force being primarily the result of the
interaction of first o-ring seal 42 with second
transition ramp 46 to compress first o-ring seal 42
and slide it along the surface of second transition
ramp 46, seal interaction, and the interaction of clip
54 with camming ramp 77 to expand clip 54 and slide it
along the surface of camming ramp 77, clip
interaction. The distance over the port between the
point where first o-ring seal 42 first contacts second
transition ramp 46 and the point where camming ramp 77
first contacts snap ring 54, upon insertion of hose
stem is herein referred to as the port peak distance.
The distance over the male connection portion 66 of
stem 14 between the point where first o-ring seal 42
first contacts second transition ramp 46 and the point
where camming ramp 77 first contacts snap ring 54,
upon insertion of hose stem is herein referred to as
the stem peak distance. Specific to this embodiment,
port peak distance is less than stem peak distance by
an amount that separates the times when seal
interaction and clip interaction occur. This
eliminates the additive affect upon the required
insertion force caused by seal interaction occurring
simultaneously with clip interaction. This does not
reduce the overall amount of energy required to effect
the connection. However, it does reduce the peak force
required to the greater of either the force
requirementcaused by seal interaction or the force
requirement of clip interaction. This can mean the
difference between successfully completing connection
in an unfriendly environment or having a connection
that simply cannot be completed. Even more
significantly it can prevent the partially completed
connection which can later disconnect with disastrous
results. Hose stem 14 is preferably provided with
debris barrier 84 which is aligned with the end of nut
24 when hose stem 14 is in the assembled position.
Such structure provides a visual indication that the
hose end has been pushed into the body assembly a
sufficient amount to cause first o-ring seal 42 and
clip 54 to be adequately engaged. Further, debris
barrier 84 acts as a forward stop for the ferrule and
blocks certain debris from entering body assembly 12.
The reduction of the entrance of debris is greatly
enhanced by the presence of second o-ring seal 80 at
rearward o-ring groove 82. Second o-ring seal 80 seals
the gap that would otherwise exist at the interface
between following support cylindrical surface 92 and
rear cylinder 35 upon joinder of hose stem 14 with
body assembly 12. With this embodiment it is possible
to remove hose stem 14 from adapter 16 by threading
nut 24 off of adapter 16 and to reinstall hose stem 14
by threading nut 24 back onto adapter 16. Thus, the
depicted embodiment can be assembled and disassembled
without removal of adapter 16 from the associated
fixture, machinery or equipment. However, during the
first assembly, hose stem 14 is installed by merely
pressing it into adapter 16. As stated earlier, Port
64 can also be formed into body assembly 12 with all
of the elements of adapter 16 and nut 24 except for
threads intermediate thereto. In such configuration,
removal and reconnection of hose stem 14 entails
unthreading and rethreading body assembly 12 upon the
associated fixture, machinery or equipment,
respectively. Also as stated earlier, port 64 can be
formed directly into the associated fixture, machinery
or equipment. When so formed, disconnection is not
allowed. It should be noted that there is freedom for
relative rotation between the hose end assemblies and
the body assemblies of all embodiments. Such relative
rotation permits nut 24, or body assembly 12 as the
case may be, to be rotated for disassembly of quick
coupling 10 without corresponding rotation of the
associated hose. Similarly, the hose may be rotated
relative to body assembly 12 when required for
installation in confined locations. The foregoing
description and illustrative embodiments of the
present invention have been shown on the drawings and
described in detail in varying modifications and
alternativeembodiments. It should be understood,
however, that the foregoing description of the
invention is exemplary only, and that the scope of the
invention is to be limited only to the claims as
interpreted in view of the prior art. Moreover, the
invention illustratively disclosed herein suitably may
be practiced in the absence of any element which is
not specifically disclosed herein.We claim: 1. An
improved quick connect coupling of the type having a
clip, a port having an interior annular groove adapted
to support said clip, a forward cylinder, a rear
cylinder, and a first transition ramp, and a port peak
distance, said coupling also having a sealing element,
and a stem having a male connection portion having a
forward annular seal groove adapted to receive said
sealing element, an annular lead-in surface, a leading
support cylindrical surface, a following support
cylindrical surface, a camming ramp, and a stem peak
distance, the improvement comprising: said port having
an intermediate cylinder intermediate to said forward
cylinder and said rear cylinder and having a second
transition ramp intermediate to said forward cylinder
and said intermediate cylinder; and, said male
connection portion having a centering ramp and an
intermediate support cylindrical surface intermediate
to said leading support cylindrical surface and said
following support cylindrical surface. 2. The improved
coupling of claim 1 further comprising said port peak
distance being unequal to said stem peak distance. 3.
A method of inserting a male connection portion of a
quick connect coupling into a port of said quick
connect coupling comprising the steps of: providing
said port with a forward cylinder, a first
intermediate cylinder, a rear cylinder, a first
transition ramp, a second transition ramp, and an
interior annular groove; providing said male
connection portion with an annular lead-in surface, a
leading support cylindrical surface, a first
intermediate support cylinder, a second intermediate
support cylinder, a following support cylindrical
surface, a centering ramp, a camming ramp, a seal
groove, and a locking groove; providing a clip;
providing a sealing element; placing said clip in said
interior annular groove; placing said sealing element
in said seal groove;inserting said annular lead-in
surface through said rear cylinder; contacting said
second transition ramp with said sealing element while
said camming ramp and said clip are separated;
inserting said annular lead-in surface through said
forward cylinder; inserting said sealing element
through said forward cylinder; repositioning said clip
with said centering ramp; expanding said clip with
said camming ramp; and, positioning said clip in said
locking groove. 4. A method of inserting a male
connection portion of a quick connect coupling into a
port of said quick connect coupling comprising the
steps of: providing said port with a forward cylinder,
a first intermediate cylinder, a rear cylinder, a
first transition ramp, a second transition ramp, and
an interior annular groove; providing said male
connection portion with an annular lead-in surface, a
leading support cylindrical surface, a first
intermediate support cylinder, a second intermediate
support cylinder, a following support cylindrical
surface, a centering ramp, a camming ramp, a seal
groove, and a locking groove; providing a clip;
providing a sealing element; placing said clip in said
interior annular groove; placing said sealing element
in said seal groove; inserting said annular lead-in
surface through said rear cylinder; expanding said
clip with said camming ramp while said second
transition ramp and said sealing element are
separated; contacting said second transition ramp with
said sealing element; inserting said annular lead-in
surface through said forward cylinder; inserting said
sealing element through said forward cylinder;
repositioning said clip with said centering ramp; and,
positioning said clip in said locking groove. 


