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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 (CB1).

Background
{0003} The cannabinoids are psychoactive ingredients of marijuana, principally
delta-9-tetrahydrocannabinol. Two cannabinoid receptors have been cloned, CBl and
CB2. CBI 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.
[0D04] The novel compounds of this invention inhibit the activity of CB1 and are,
therefore, expected to be useful in the treatment of CB1-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.
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[0006] in which:

|0007] R; is selected from halo, pyrazinyl, pyridazinyl, pyrimidihyl, pyridinyl,

pyridinyl-N-oxide and phenyl; wherein said pyrimidinyl, pyridinyl, pyridinyl-N-oxide,
pyrazinyl and phenyl of R, is optionally substituted with a radical selected from amino,
halo, amino-sulfonyl and phenyl;
|0008] Rj is selected from hydrogen, methyl-sulfonyl, methyl-sulfoxide and
dimethyl-amino-carbonyl;
|0009] R, is selected hydrogen, cyano, nitro, carbamimidoyl, tetrazolyl, amino-
sulfonyl, amino-carbonyl, methyl-sulfonyl-amino, and methyl-sulfonyl;
[0010] Ry is selected from hydrogen, hydroxy-ethyl-amino-methyl and methyl-
sulfonyl-aminomethyl; and the pharmaceutically acceptable salts, hydrates, solvates and
isomers thereof.
[0011] 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.
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DETAILED DESCRIPTION OF THE INVENTION

Definitions

10015] “Alkyl” as a group and as a structural element of other groups, for example
halo—substitﬁtcd-alkylAaxiid allvccv-»‘(};,‘éan be either straight-chained or branched. Csalkoxy
includes, methoxy, ethoxy, and the like. Halo-substituted alkyl includes trifluoromethyl,
pentafluoroethyl, and the like.
10016] “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 6ne or more of the ring members are a
heteroatom. For example heteroaryl includes pyridyl, indolyl, indazolyl, quinoxalinyl,
quinolinyl, benzofuranyl, benzopyranyl, benzothiopyranyl, benzo[1,3]dioxole,
imidazolyl, benzo-imidazolyl, pyrimidinyl, furanyl, oxazolyl, isoxazolyl, triazolyl,
tetrazolyl, pyrazolyl, thlenyl lH-pyndm-Z-onyl 6-ox0-1,6-dihydro-pyridin-3-yl, etc.
“Cée-10arylCo4alkyl” means an aryl as described above connected via a alkylene grouping.

For example, Cg.jparylCp4alkyl includes phenethyl, benzyl, etc. Heteroaryl also includes
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[0019] “Treat”, “treating” and “treatment” refer to a method of alleviating or -

abating a disease and/or its attendant symptoms. -

Description of the Preferred Embodiments

[0020] The present invention provides compounds, compositions and methods for
the treatment of diseases in which inhibition of CB1 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

[0021] In one embodiment, compounds of the invention are selected from: 5-[4-(2-
amino-pyrimidin-4-yl)-phenyl}-6-(4-chloro-phenyl)-3 -phenyl-3,6-dihydro-
[1,2,3]triazolo[4,5-d]pyrimidin-7-one; 6-(4-(6-amino-pyridin-3-yl)-phenyl]-5-(4-chloro-
phenyl)-3-methanesulfonyl-1-phenyl-1 »3-dihydro-pyrazolo[3,4-d]pyrimidin-4-one; 6-[4-(6-
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NYyth¢ CénrkBro#l Dre6dpfar Yo exakipye, A7 &bhig 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 the Summary of the Invention (supra).
[0023] 'Another embodiment provides for a method of preventing obesity in a person
at risk for obesity comprising administration to said person of about 0.001 mg to about 100

mg per kg of a compound selected from the Summary of the Invention (supra).
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d] i afoldl Aithbitiy, mipReRY heurshusy) %ﬁﬂ’tb]fl@ 83¢r84ifl Guillain-Barre syndrome,
ins Jﬁa;nr;‘ratgrglsgéu%ia%%%r\lgt engep%)a(llolt-ls% ;:ércbral 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 treatment
of substance abuse disorders, particularly to opiates, alcohol, marijuana, and nicotine

including smoking cessation. The compounds are also useful for the treatment of eating
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A BRRAL 1ot ER s bRt i i Ty P Rb i tspics e o1, Three
exaﬂpgcmpuﬁﬁgaﬂt Ifdrghdtmﬂﬂlﬁﬁd fb‘&eplﬁﬂs defokdiréh a@éﬁﬁ&&ib ¥é€id have
fgod i i K t nervosa :
c ORI BESL P SRS O e uSmo B oGt e SepAgh el ether).
of Edch 1ﬁarp£§oln£sn tvithnactivdties sirhilsUe h9me§t1ﬁaﬂdm§Eecﬁtlon hypothermia,
t h tic effective anmount, of a conpound
S SRl R DRl P B, G P FOa R HALSREY AP R5agnd appetic
[ OtidBilatdmot her enbodi nent prOV|des for a method of
' [ rson at risk for ohesity

In ESI t in a
pg@—éf tsi nS Sfied fardhe 15 BV%C&P{&“W% BRI pach been
0. di&rhipted int mabw CBO@ecePropRriockgut dicdapieiie Wofns ah® £ 86, They
fromthe Su t Lnvention (supra).| 0024
Y RS PP £1S1t5 BT e eahsaied 4 setsne apeuction in the
ded=nifbrethgiplopeftiestof aitipptse 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 A9-THC. There were some effects on immune cell
activation, reinforcing the role for the CB2 receptor in immune system functions.

[0029] Excessive exposure to A9-THC can lead to overeating, psychosis,
hypothermia, memory loss, and sedation.

[0030] _ Treatment of asthma with CB1 receptor modulators (such as CB1 inverse
agonists) is supported by the finding that presynaptic cannabinoid CB1 receptors mediate
the inhibition of noradrenalin release.

[0031] Treatment of cirrhosis of the liver with CB1 receptor modulators is
supported by the finding that a CB1 receptor modulator will reverse the low blood



and Table I, infra. Pharmacol ogy and Utility [0025]

Conpounds of the invention inhibit the activity of CB
woand7/1mssdsuch, are useful for treating di seasaCToUuS2007/007989

di sorders in which the activity of CBI contributes to

t he pat hol ogy and/or synptonol ogy of the disease. This

i nvention further provides conpounds of this invention

for use in the preparation of nedi canents for the
"~ treat ment ‘of “dirseases or di'sorders in which CB1l

activit Lont ¢ i butes t Q
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di ers a as cgn ons a SOC|ated

n'elt%g%ﬁl ic df’%"&"&’é‘? ) 31 %a %?Tﬁg%‘b% et%ieseBUF“’?H"z?“ further provides a
ne:thhsmforWVﬁtﬂdx@ dt&reaﬁiig &y dditseodickases, or disalietsafescribed above in a

o S REER Y 8515 BENBSAL SRS DBk g itng o sid st
0S4 thempetically sﬁfecﬁee mbmhqgeec dUdlinsserafien and Pharmaceutical
hyperten3|on sylin resi

hy FETR: chsztf ns i dnjra) olac omﬁyb cf ?tﬁﬂ)gp%/llg é °ra gprargnaceuncally acceptable salt
c htihkrebf. t Fur asy ef tha dboicanes, dxesreqnﬂed dosagacvilhyqae rdbpepidd@rﬁrﬁhe mode

sychiatri as..S
abusg}n ublgti/ﬂc oS|Q {58 e"l?recsosnl 8’r?n %ﬁ%‘%ﬁs ?h? %fgecwes"c

epi | epsy, mani a and schlzophrenla or cognltlve
.dlsorders such as . denentla i ncludi ng Al zhei ner’
o : ] | dcu:nenory Ioss and

|on d fICIt dlsorde 3 rod ne
@or ders s Enc%engrsal PATRINSE r?f S ve" aQw gg‘? W‘Bis&red m
apthptapmmcamdeﬁﬁa:cme apeurgbHvialany bathmasuah yxpmoeqﬁamm modes known in
connecti.on with nDnar nction
e B8 AP S L ot B R B R A
[ nthlmdeutg:aw)aémdnae amomasmyarywdmy depehding f)ﬂlﬂi}:tdeﬁdfhty of the
. C acﬁllgeage tﬁﬁy zf)g%ratnr OQLWVe%ngl C(? eﬁ%:E t{ﬂ ea({%éﬁy gﬁ khe coznpound used and

the ovéra rmnary r
r epthert 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
IOOmg, conveniently adminiatered e.g. in divided doses up to four times a day or in
retard form. Suitable umt dosage forms for oral administration comprise from ca. 1 to
50mg actlve ingredient.

{0034] 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 corhpositions comprising a compound of the
present invention in free form or in a pharmaceutically acceptable salt form in
association with at least one pharmaceutically acceptable carrier or diluent can be

manufactured in a conventional manner by mixing, granulating or coating methods. For
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rheumatoid arthritis, mgraine, neuropathy, nultiple
sclerosis, Quillain-Barre syndrone, the inflammtory
woesmguedoa® of viral encephalitis, cerebral vas®dTaws2007/007989
accidents, inflanmatory bowel disease, |upus, graft
vs. host disease, T-cell nediated hypersensitivity
di sease, psoriasis, asthma, Hashinoto's thyroiditis,
. @illain-Barre syndrone,. cancer, contact dermatitis,
allergic rhinitis, ischemc or reperfusion injury,
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d
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erew t y er

c GRMMS&MICQ“‘&P%HQ%poib'vrhmlpytomglmc,eﬁdmd dbdnsmtegmms e.g.,
C

p% gﬁ -0 st r ?gﬁa offs gmﬁl"Pﬁ etrhesc?nrt (rena{ tr'rltreer?t ancglf/or ©)

a@bmrhen%spmm ﬁpsors amhmemnmh bm@ahﬁ carhpositione can be aqueous
S e .
| AL A 30 e 8 5B ] ey i
A aTEpPEngens: \7@e icoppesitiensican he stenilized and(ongratdim adjuvints; sich as
[ QC

Al 6o PSAEAAN G ARN ymoe, ts or
nﬁﬁ&é?@gdbc wmotz,camsame pof/ar buffprs. yIn@ééI@nps, ttmr Qnmgahsq oggtain other
G r a i

CLpERBBLEHALSH SERSRL0! b B1 e Flnd 8 fFerhifopicaions
pah¢lpdeeaneeifestive smenns pEa eprapaund of the prdsentgrventipn with ajcarrier. A
S
f gc\jﬁﬁea E?,Pﬁkairupb %&Lba%f Jkglggcéh I&sﬁg&% sPERE g%ims?passage
ety @y 8f oliorteh@nnlammammbﬂmemeon the form of a
d 8
g 4 S 8 B i,
2-vithesrTiers ptiopglycatatst coptrpling bampafolrdehserahp cgupriusd to the skin of
Wi h@éf: H 4 éJdu%ﬁe&AﬂH ];r@ﬁetérﬂm% rJtt'gver arbql)lldgéeﬂlgpe%%g %% {ngxe and

hypot herm a,
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
p:réferabiy aqueous solutions, ointments, creams or gels well-known in the art. Such can
contain solubilizers, stabilizers, tonicity enhancing agents, buffers and preservatives.
{0035] 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,
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intestinal immbility, antinociception, anal gesia,
catal epsy, anti-enesis, and appetite stinulation.
wd D028%04Hhe genes for the respective cannabi n@al/us2007/007989

receptors have each been disrupted in mce. The CBI
receptor knockout m ce appeared normal and fertile.

They v/ere resistant to the effects of D9- THC and
denponstrated a strong-reduction in the reinforcing
properti es of norphine and the severity of w thdrawal

syf ne. They also denonst ted red
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Tr eat f asth Wit h tor-
gr gi t?gﬁnc e P?}dverog%oﬁzb B s?ce)"ncia‘é‘ifﬁg’ggtsé% thereof
byamdraelehstrmﬁ aql\tehagre@mssyhaqad lfmm:annabl noi d CBI

t d s

r 3@2’ o.r S[ gg)gdf? T ea s q\pﬁm F osfnssu ot 5?erEV§LY‘TnS\?QF mimetics;

Wlmﬁllmrﬂmtmcm&b atlldmylureasscjnghpedlebglybthﬁe and Amaryl,
t reverse

| O%Q%F og:bcaéun%ﬁﬁﬁ rgc%ﬁ{%tr grganrgg g\lil or m'm:deso &g nategfimge and

pressure BB nra
t eepagbmiderinsidinisenbitizetsuch\ae pratéin l)hommesplmnp}m\znsé-llBl (BTR+1B)

L g L e R
p 52275, SBrAl8h0520 ABF21167 6% NNH5F D5 delsars] NNFTelb48 SirRXR ligands such
Y}Wtdﬁﬂ axg LAL: 5*%?64269, s%la%motie Q(? ng gr?ledas%%cs)-trang)o T mh1 itors such

dlsorders ed above I'n I'n nee
t rag d+ 1941 glyguzern phosphonythse AriphleQIS svaﬂhms HASY R3#0OL bignamdes such as

S %&fo%m; gﬁ)ha-glucosidase inhibitors such as acarbose; GLP-1 (glucagon like peptide-

.-

1), GLP-1 analogs such as Exendin-4 and GLP-1 mimetics; DPPIV (dipeptidyl peptidase
IV) inhibitors such as DPP728, LAF237 (vildagliptin - Example 1 of WO 00/34241),
MXK-0431, saxagliptin, GSK23A ; an AGE breaker; a thiazolidone derivative (glitazone)
such as pioglitazone, rps‘ig.lita_zpp_e,_ or (R)-1-{4-[5-methyl-2-(4-trifluoromethyl-phenyl)-
oy;:azol-4-ylmethoxy]-benzenesulfonyl}-2,3-dihydro-1H—indole-2-carboxylic acid
described in the patent application WO 03/043985, as compound 19 of Example 4, a non-
glitazone type PPAR gamma agonist ¢.g. GI-262570; Diacylglycerol acetyltransferase
(DGAT) inhibitors such as those disclosed in WO 2005044250, WO 2005013907, WO
2004094618 and WO 2004047755;

[0038] '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, pitavastatin, simvastatin and related compounds
such 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
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a therapeutically effective anmount (See,
“Adm ni stration and Pharmaceutical Conpositions",
wa whr/e048f a conpound of Formula | or a PCT/US2007/007989
pharmaceutically acceptable salt thereof. For any of
t he above uses, the required dosage will vary
dependi ng on the node of adm nistration, the
particular condition to be treated and the effect
desired Adm ni stration and Pharnaceutica

| nven onsleogsS%B n‘gfc @t Wo‘{]‘%ep §8t$ 8&;\?? » velostatin,

e ﬁheastamedﬂmwﬁhs atofvastating rashvdstagin afid ailatadl staie cappanhliedisclosed
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Bgolgl?r?erc-?le?r%ﬁgamc acid d?n‘%&zfrsgas 1S h) e(f]lrl gﬁ? cS%gr anﬂf).s{ éfg%?fi 2,3-

e digubstituteld pyrele, fdnmeasd Upo;thené darivativesas discldsgd iafEurdpean Patent
r .0 f or n Qsage for oral
 ASPAORL. oG BNIO| 38060 el f gt m . o
i hyr .9R@R37, O[Cthbgdlpnﬁd)ﬂplnnmcbﬁs dll;cE}OSerl\mUtS @at. (NN 4 5499,289, keto
a S 03| ti
c gﬁa\}g tc%fg%egr?no?l% Jfé@%‘%ﬁ% 1tsgl ar eéarna tent %f‘c%m
om0, 142, 160A2, and qhimlnﬁm&p&ﬁdhaﬂérﬂaﬁvw dn&ﬂmd IneU S. @at. Nos.
par , ect ab

3150885 hd Yool ta Bl phiiplif asidYeFipoinnsipiy iy opiping
oﬂ-ﬂ\YIGtGoehteduge#esgmtabln forewsd hzerem ater distidmsed @ GBr‘JZZ&SSBS?s 8dualene

H%H&Q %ﬁ{lgl?orl{ Pf)eii Egaxa)elsché gﬁ‘g&% olr Ct?nld L 9\?&:'1‘5& receptor) ligands;

cholestyramme, ﬁbrates, nicotinic acid and aspirin;

[0039] ) 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-1 agonists, and other Pre-proglucagon-derived
peptides; NPY1 or NPYS 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-1 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 as
disclosed in WO 97/21993 (U. Cal SF), WO 99/00353 (KaroBio) and GB98/284425
(KaroBio), a SCD-1 inhibitor as disclosed in WO200501165S5, a lipase inhibitor, such as
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present invention in free formor in a

phar maceutically acceptable salt formin association
wonahv1zusd east one pharmaceuti cal |y accept abl ePCEU$20€1/007989

or diluent can be manufactured in a conventiona

manner by m xing, granulating or coating nethods.

Forexanpl e, oral conpositions can be tablets or

gel atin capsul es conprising the active ingredi ent

together with a) diluents, e.g., |lactose, dextrose,

s bitol. cellulose and/o | ne, .
R TR b8 BB SR 85810 oy 458 Py,
rrmigmesmmﬂrwptzd@hmumr_s at teleasidg agenpy) buchtak yémnegﬂ:iye,ol
f %%xf%gﬁlllrgltnﬁ} ahl§ ox(él)gé beI Hgoexreﬁg? pﬁ%’*?r&g%&%l d m orp enrgéjrmme,
e dﬁgfdes,sild»rtdrmm, plsxmtbumtmaahmey d@iahlphﬂ&hiﬂdl pl&ate&mixepr
p?) e\!ﬁgl&%%&L %Lé grorgtr%méc{l a%ﬁlselg % a eg 2s such zt\srloglgr aan‘%Tf.I lélrsPn
or8 mme@m (clharymauneapplam (Hctlfr)/A)o]&iiﬂD(R@Bﬁ&on), BDNF (brain-
xqgegr}ielﬁgort%)pﬁl\é? r?rid uz\é\ﬁgitl?psg{rg !orjmgﬁ}j]??)&h ghg}lermme, leptin,
s lbmmmpuns demmbh;tqupma |atrqnhenemnreaf¢nﬂmrammepd¢)édszwa3ﬁim
f i ons he conmposi
bg btél%ﬁér?l g’ﬂhgtgts d%;ferﬁﬂxifgrﬁ n§1 m uadoT %e{)tg% 8%@% metrazme
rdgsgbrlmon@n Rucxieting, buprgplomﬂbbmgam rdmlmlﬁmpllfo;u Wthe;amme,
a r alts for re L.ating the
% ﬁgﬁﬁpm%%g g’ %ngpgcggg,g,% %Rhfzame 3 n8 e&’é 1%6h, t hey can
all‘;l‘b‘od: ont ai d) ﬂ)lﬁhlmpetthlﬂ\@p!gmts swwhlay looplditaktics such as ethacrynic acid,
or fransd
ap: Féglgitﬁlg grrl% éﬁﬁﬁw ﬁlut'&{cgg# sfﬁ@%m&aenneu A twe]s gxliog-mﬂxﬁ% ﬂ?f d
oftiydieehlprotisiazide, |amrlend¢,@nmenhn aomartingenzyme (ACE) iehibitar such as
| .a C |caIL acce tab
AP NG ol 5GBS g, e,
h Gfstllpnl:md twondniebal; lrtmlamdeﬁmuNad@WTd’e&- racmbname puhep ﬁmhnis

f Gk
Sgﬁ%aﬁﬁ?%%&?wﬁgﬁ%“’%ﬁg‘ﬁbﬁo TR B SB
($1Q29072; |ECExinhibiterscecg ﬂM%B;ﬂ@CEMRH whibitarsdetH asefmatphellat
zHHgat LIQd %Eﬁﬁoéllfl al;]l %ieny;ﬁl arrqg'&om% s%cl(l:gsn%glg sa%r}.rgl’)rosartan,

termned rate peri
anxd;esartan losartan, telmlsartan and valsartan, in particular valsartan; renin inhibitors such

as aliskiren, terlakiren, ditekiren, RO 66-1132, RO-66-1168; beta-adrenergic receptor

bilockers such as acebutolol, atenolol, betaxolol, bisoprolol, metoprolol, nadolol,
pfropranolol, sotalol and timolol; inotropic agents such as digoxin, dobutamine and
nfxilrinone; calcium channel blockers such as amlodipine, bepridil, diltiazem, felodipine,
njicardipine, nimodipine, nifedipine, nisoldipine and verapamil; aldosterone receptor

antagomsts aldosterone synthase lnhlbltOI'S and dual ET/AII antagonist such as those

disclosed in WO 00/01389.

[&0041] - e) a HDL increasing compound;

[E[)042] f) Cholesterol absorption modulator such as Zgﬁa® and KT6-971,
[r0043] £) Apo-Al analogues and mimetics;

[0044] h) thrombin inhibitors such as Ximelagatran;
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means to secure the device to the skin. Matrix
transdermal fornul ati ons can al so be used. Suitable

WG 290710834 ons for topical application, e.g., (RCTHR007/007989
skin and eyes, are preferably aqueous sol utions,
oi ntnments, creans or gels well-known in the art. Such
can contain solubilizers, stabilizers, tonicity
enhanci ng agents, buffers and preservatives. [0035]
Compounds of the invention can be adm nistered in

t euticgl GLyl. V. ntS| at

OR@%F nor eS L&eé’rs %f)oe‘%tullhéblgoge 1ol ot Pk E?ﬁ@ggi#’gg?e eplerenone
cdefgidhat i onpd)Inhibiters eﬁplmaleeaggggaamg bchias aspifig,alapidagrel bisulfate;
0 m \NI t h Q} %r %ed'lg rpes Q:lgo%S ausSéFectlv eCSh’Bg?JST e%)té%g?gpu?ator a

d|SeaLes or suc
deﬂpmvsandtvgmtemmomedmaiens i gral ne, neuropat hy,

3 nfla ! %r er %ént%gcrhe k%ra% e\lltglse 1 glto c. g femara, anti-
atl nts, rau , I et I'sorders,

e SFtrageBs; tonaaaomem [ il'éllbiloﬁ'i‘ Ewexsomexlasan mﬂnﬁmr& mxcrotubule active

S u@a&sa aﬁ(g,la@ing §gen<#g %9&&3{,33&%%:“%1,&"@ iin CORR Bl ompounds
Ceopor oSl s ons Fonre T HPes

pdwdwnﬁﬁm protein bmasq:actwilwsmb apa PDIGF decepmr tymslhh Rimase inhibitor

I

o BRIt RN 34 RS P e BRI bbbt o
' nRitapheopl} S(3-pyrilylt3-pyrinidinesaying) ). dédWrdJed it the European patent
c f [ j e [ :
C ApRARG P Ia.b e Dl ED L o FR B PR el imidacl-1.91-
c @JJ m#@ybp@yﬂ@n@cnym bl-iwl—pyruﬁlduelwlam(;mmenfahmlde described in

hewd ed, on the
ci f| C o‘ﬁﬁa& ogggl@n?g%%[ y‘g’le tl%n bei ng treated
ad@“‘@b fort hl) ap @9@6 }ntﬂa@mbwﬂGdS-ﬁTe p@eatbr md/mran agent interacting
| 0
PRABRATY HoEbr GRTRDRELAD £33 E8 TR 15 AuSRROKSMS1 o
a@zsepplaﬂ Be tega!ielmd Invsiregeh nmmtqamstmubt cxtanssetxgot |b ve
t 7 anti-di.a

I nt g | 2 Bc hﬁ)g%neé:%%gﬂf F%an %1 [ an g%ei’vét |mcoune reﬁeptor partial

rria;'amiq*»tssb,uprqmm iypoeldornidet (alyo §ueven endehthegratiseame Zyban®) and nicotine

SQ%JI&UEWeH{tﬁ@épieE- 9., dipizide, glyburide and Amaryl;

[_&1051] o) an agent for treating erectile dysfunction, e.g., dopaminergic agents,
such as apomdrphine), ADD/ADHD égénts (e.g., Ritalin®, Strattera®, Concerta® and
Adderall®);

[:!fDOSZ] P) an agent for treating alcoholism, such as opioid antagonists (e.g.,

ri!'.altrexone (also known under the tradename ReVia®) and nalmefene), disulfiram (also
léjilown under the tradename Antabuse®), and acamprosate (also known under the
tradename Campral®)). In addition, 'agénts for reducing alcohol withdrawal symptoms
ré‘xay also be co-administered, such as benzodiazepines, beta- blockers, clonidine,
ci!arbamazepine, pregabalin, and gabapentin (Neurontin®);

[_7,0053] q) other agents that are useful including anti-inflammatory agents (e.g.,
(}IOX-z inhibitors) ; antidepressants (e.g., fluoxetine hydrochloride (Prozac®)); cognitive
ifplprovement agents (e.g., donepezil hydrochloride (Aircept®) and other
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i nsulinotropic sulfonylurea receptor |igands such as
meglitinides, e.g., nateglinide and repaglinide;

WwWa meuliomsdsensi ti zer such as protein tyrosi ne PCT/US2007/007989
phosphat ase- 1B (PTP-1B) inhibitors such as PTP-1 12;
GSK3 (gl ycogen synthase kinase-3) inhibitors such as
SB- 517955, SB-4195052, SB-216763, NN-S7-05441 and
NN- 57- 05445; RXR |igands such as. G¥ 0791 and AG\-

194204 sodi um dependent gl ucose co- transporter

095: al en se A . .
| bbbt RO e 33 dnienE : Smipsychoc
rr@tlerd@nanpw (e @l piraagdane (Seeliva®), nispetiddne (Bisperd#i®)sand olanzapine
a @%ﬁ G.P-1 (glucagon |ike peptide- 1), GP-I
3 0gs gbch as Exendin-4 and GLP-1 mnetics; DPPIV
( d‘.'Qiébt | dy| opédpeicizase a B@rmavieitidallp neceptadle sals tHARIST2fd optionally a

N@ﬁﬁféﬁﬂckﬂ?%&eg&mca anpl'e L of VD 00/34241)

saxa frn an AGE breaker, a
t hﬁoﬂisjl i don@hel@mvention al r(rghdt&afpom phargiacriutios Comblna’uons e.g. a kit,

> ;{r{sij@%g_grfr'g%t%? %r?; é{’l%%?l?r i g{wnéi r%‘ tﬂhe 1F1vex}t]mn aF 511sc]osed herein, in

o streerdorm or il pharhaseyticallyazeptadle satfigri, aﬁql B} airléu;dmrm-cb-agent The

E‘p““f‘?@ﬁrﬁmﬁé‘ﬁ%@%‘%ﬁ&%&*sqg%%i%ﬁ%gﬁ nd 19 of Exanpl e 4.
ﬁ@ﬁ@l i t azdhe tearpp EcmnRnistation” 2g Sennshine! gmiGsrARAS BOthe like as
D lﬁq&w h¥ef 4 nREAlY bid g?rrg,%s%ag@ﬁéég}ﬁ%@ sg%a% RS eutic agents

sugh as those discl ose
2 O@@Glmwﬁem@mm ta ndludOtegoM ot gintens [rO@Bigh the)agents are

h | .
o B aPRRGRTD SRSy SYB s e ofsamipiryon g gy he same e
r el}?%’ﬂas e i Ah¢ Eﬂrm Pbamecgmcall ocminasiom”rnsalscﬂ hexéiatnmdns a product
Hﬂé fﬁ)%ﬁ)e%x ?Q)? @orqin ?ﬁ?m% E\arp § t1v in ednent and
31, sta I'n ana ﬁ at et

938, pravastati
C owgleéml@ﬂs fised ansl nondfived aombin@mns orftheLaC$/e MgtedieNssThe term
4 at e
o eRRo o bk ne BENABEAERS, B oAb RFor Formula 1and
Noa' 20-3gp@t, 2pc7both edmm«trad torg parmemmmnnmw lnehrafoed of a single

éﬁ&?l&d& s3 H’h@&rltnhﬂél? f&éf@dr&ﬁﬁzﬂmhﬂ mlejal% t.hﬁ%é active ingredients,

140, 'vel ost
e 'g-a compound of Formula I and a co-agent, are both administered to a patient as

rparate entities either 31multaneously, concurrently or sequentially with no specific time
liimits, 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

aldministration of 3 or more active ingredients.

l’ﬁi’ocesses for Making Compounds of the Iilven@g

ﬂ
[lJ|058] The present invention also includes processes for the preparation of

cfampounds of the invention. In the reactions described, it can be necessary to protect
ri:active functional groups, for example hydroxy, amino, imino, thio or carboxy groups,

vr:i_(here these are desired in the final product, to avoid their unwanted participation in the

16



fluvastatin, dalvastatin, atorvastatin, rosuvastatin

and related statin conpounds disclosed in U S. Pat.
wWOoNmoO7/R0483, 675, rivastatin, pyrazol e anal ogs afCT/US2007/007989

nmeval onol act one derivatives as disclosed in U S. Pat.

No. 4,613,610, indene anal ogs of neval onol act one

derivatives as disclosed in PCT application WO

86/ 03488, 6-]2- :

(substituted-pyrrol-I-yl)-al kyl)pyran-2- ones and

deLiv:atd v . (] S ' .S, Pat . No.

2 T4pYBh, GBI ro@uidg AERANEH 1b Ucd iFpocoRlangd Bih standara
pamainedpoexampls, seedeW. Gre¢ngapd 8 GhMoMoas it ‘Pratective Groups in

i A . Q . one as disclosed in
PR CReAREY RGO BT UL SR, BIIOT0 B0 51 S

hyiB9%ty pr oplarthe fablowing sohérmesassvdratimetheods offgrepasimg the compounds of
di -' t . 3 22, 3= .

it S pRAGR it B S8R OPor RPRICRE i apireciate ot these
agnetheds| apsegiresentatiye oapd am nPavag imclyyiye! df @l mesirodsifor preparing the

g%ﬁ%&égédé%?gm%enﬁgt@%n%gg ﬁff, lﬁ@éﬁﬁ%%\'},ﬁé SGERE ar® as described in the

odtunimaty ofi theHnveatiom bgpma)c In eash df the rerstion saheldeshelBa R, is 4-
“@Hﬂ4@-ﬁ8§&289’ ket o anal ogs of nevinolin (lovastatin)
a &138 osed in Européan Patent Application
NEOSOL 42, 1480 Austrativh of thewyinihesis efithe gympalinds in the present invention
defi j ' Ny P 5. 1 nd. ..
S £ AS; Bt hRa0ubTsoleite 1T Hn arl18 321 B 0N hoia
usklptile 24b (onitt ¢sinesprydingCatiorylieatid uade semidardialgdd formation
u [ | ;
oo RaiR D pRb et TTRAGL PP ned Il e RicR MEagen, such as
L ¥roryfl chleride; oxelykqitaride, pxyghosbborus frishéwidgmadietre to provide 2-d. The
f 'ithd@&ﬁﬁﬂqrmecz% isrﬂoﬁdé’?&édjwﬂﬂ g-aﬁ‘ﬁﬂ&-ﬁ-‘ Prafglg-q%fcﬂoxg%teaﬁe ER‘ is methyl
anti-obesity agent or appetite reg@ atrng agent suc
asr Pﬁb}’léﬁ qahng met_beptemncé 1 Ryongdemiisacdd (e.g. TiCLy) to provide an

= r It d p P C ) S
TEbALTHERRCSILL 010 SORINE PGS Bl by 4t
( &BR2-fafkmige spunliog repgtions were eareipd ont under statdards;onditions, such as
OleX] S | ShS, P- | st and, .
o{ilﬁ?élr: H%s?g{.’%%g r)ﬁl(éiaggt%%é}%@ gf d sﬂh% Pra@nge !)f l’%%%ﬁe §y1§thes1s , Springer-

Verlay 2" ed. 1994; (2) A. R. Chamberlin, Chem. Rev. 1997, 97, 2243-66.
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peptides; NPYl or NPY5 antagonsist, NPY2 and NPY4
nmodul at ors, corticotropin releasing factor agonists,
WOnsT/®siFe receptor-3 (H3) nodul ators, aP2 i nHAI/U067/007989
PPAR gamma nodul at ors, PPAR delta nodul at ors,
acetyl - CoA carboxylase (ACC) inihibitors, 11-b-HSD I
i nhi bitors, adinopectin receptor nodul ators; beta 3
adrenergi c agoni sts, such as AJ9677 (Takeda/ Dain
ppon), L750355 (Merck), or CP331648 (Pfizer) or other
known beta 3 agonists as disclosed in U S. Pat. Nos.
5,541, 204, 5,770, 615, 5Re4&i]nn]%ﬁem§'l776’ 983 and
5,488,064, a thyroid receptor beta nodul ator, such as

a thyroid receptor, I ang as rdiscl osed.in .97/21&91?
R{-tivH,Cal RSFQQC1V\DﬁQiﬁﬁ§§§J_‘Kar 0B'0) an&@é&ﬁ'ﬂlzs |
(KaroBi o), a SCD-1 inhibitor i scl osed in WO20 c1L
]2655, a I2i pase i nhibitor, such asoj-listat or ATL-962
(“Afi zyme)® ®serot oni n receptor 4§onists, (e.g., BvT-24
933 (Biovitrum), nonoam ne reuptake inhibitors or
rel easi ng agents, such as fenfluram ne,
dj.gxf ejf | uram ne, fluvoxam ne, fluoxetine, paroxetine,
sertfafs ne, chlod he,pt erm ne, Cloforex, clort ermne,
pi @i o‘i‘\nex’,“’siRF\ut ani g€, dexanphet ani ne, - phent ermi ne,
0 i Nnf Ox nmazindol, anorectic agents such

asevioptyanat g s(n 8 Johnson), CNTF (ciliary
neur ot r ophi c factor)/n&xoki ne(r) (Regeneron), BDNF
(brai nderived netnfotrophic factor), leptin and |l eptin
receptor nodul ators, phenterm ne, |eptin,
br riptipe, ,dexanphet am ne, anphetam ne, . . )
£ AP ani n%‘?“‘b‘&?'@WﬂFéﬁﬁbﬁ’éﬂatggg‘ﬁﬂlﬁ%ﬁﬁ‘ﬁ%‘? inyieptiag afe synthesized
dexsidesthibed a)Abas¥pNe. PhOsphoRRESUIRE BhdSilicon and the Related Elements
ph |met§a2|ne di et hyl propi on, fluoxetine, .
bUEPE SATE SAT- 1R @ Reeks Jagnep Ropiab  Hesesystie Chimn@987),
prey)l $91PABPSdider)S. 6F al § FRRIGHIBlc ERILAN 9819, 17(7), 1527-9; (d) Beck, -
pseudogphggrl ne; &I,) 040] d; ant i - hypertensi ve_agents
suemes k- ¢t3b ) Hetereeyslic Chemdi988, 20(Ha?: 38 (€) Rygkgnans, T. et al
f fTovanatble 0my s8@),S emioder3adifOfhh MichbalG 28 all Ricmine
deri vaE ives, chlorithiazide, )

Chem.(2003), 5(2), 118-124; (g) Kopp, M. et al J. Heterocyclic Chem.(2001), 38(5),

1045-1050.

[0062] An illustration of the synthesis of the compounds in the present invention
of Formula Ic is given in Reaction Scheme 2. Ethyl cyanoglycoxylate-2-oxime 3-a is
reduced according to literature precedent (De Meester et al Heterocycl. Chem. 1987, 24,
441) to 2-cyanoglycine ethyl ester 3-b. Amine 3-b is then condensed with triethyl
orthoformate. Without purification, .the resulting cyano[(1-
ethoxymethylene)amino]acetate 3-c is treated directly with amine R4NH, to provide 5-
amino-1H-imidazole-4-carboxylate 3-d. Syntheses of compound 3-d are also described
in (a) Collins. M. et al Inorg. Chem. Commun. 2000, 3, 453; (b) Herr, R. et al J. Org.
Chem. 2002, 67(1), 188-193; (c) Suwinski, J. et al Eur. J. Org. Chem. 2003, (6), 1080-
1084. 5-Amino-1H-imidazole-4-carboxylate 3-d is converted to 1,9-dihydro-purin-6-one

3-e by the procedures described in Scheme 2.
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hydr ochl or ot hi azi de, am | ori de; angi otensin converting

enzynme (ACE) inhibitors such as benazepril, captopril,
woewar/@oui4d , fosinopril, lisinopril, rnoexipril ,PCT/US2007/007989
perinodopril, quinapril, rfimpril and trandol april;

inhibitors of the Na-K- ATPase nenbrane punp such as
di goxi n; neutral endopepti dase (NEP) inhibitors e.qg.

t hi or phan, terteo-thiorphan, SQ@9072; ECE inhibitors
e.g. SLV306; ACE/ NEP inhibitors such as omapatril at,
s[inpatrilat and fasidotril; angiotensin Il

ant agoni sts such as candesartan, eprosartan,
iijbesartan, losartan, telm sartan and val sartan, in
particul ar val sartan; rRBedationfichgmmedrs such a)s
aliskiren, terlakiren, ditekiren, RO 66-1 132, RO 66-1

168, beta-adrenergi c recept bl ockers sudh CO,Et
acegﬁt\ﬁltcgf% at SRR bNé:t}ﬁg BF,_catemsaldl, | _

met oprol gl , nadekad,, propranol ol, sotal ol |and ti nol ol

i notropi c agents such as di goxin, dobutanmine and©Et

il rinogg; cal ci um channel ;b ockers such as am ogipi ne,
bepridil, diltiazem felodipine, nicardipine,

ni nodi pi ne, nifedipine, nisoldipine and verapaml;

al dost erone receptor antagoni stgx~_al dosterone synt hase
i nhi bitors; and &8\ _ET/ All ant agini §tqsuch as tho

di scl_&etflda p WO 00/ 9. [1)04¥ & "a HDL incréasin S
compound; [ I D042} ") “ghol est gt ol ahgo{pfion nod

such as Zetia(r) and KT6-971 ; ['19043] g) Apo-A?* ¥ A

anal ogues and m.neticg;, [8044] h) thronbin inhibitors

such as Xi nel agat ran;f(?045] i) al dosterone i nhi bi t%6Ps
sU@96ds ana€ompowidejn thegresent irventiqyl afiFomonle;la fH0x16] bg mjde by the

(RSBt PR B SENI BUEET AR 2 s
t evitoagid eljande B(€=0¥Cltgiving thetlY.bgdicylsetiptepmediaig $Hawbich is then

A treated with an excess amount of lithium amide R;NHLi to form intermediate 4-c (R* is

methyl or ethyl). Ring closure of 4-¢ upon treatment with trimethylsilyl chloride and
triethylamine gives 1,5-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.
dfher procedﬁres to effec.t the c‘onversion of compound 4-c to compound 2-f are
described in (a) Brzozowski Z. et al J. Med. Chem. (2002), 45(2), 430-37; (b) Zaher, H.
A. et al Indian J. Chem. (1974), 12(11), 1212-15.
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sel ective androgen receptor nodul ator; [0048] 1) a
chenot her apeuti c agent such as aronatase inhibitors
woe20g7/1foeswar a, anti estrogens, topoi somerase | PCT/US2007/007989
i nhi bitors, topoisonerase Il inhibitors, mcrotubule
active ajgents, alkylating agents, antineoplastic

anti netabolites, platin conpounds, conpounds

decreasing the protein kinase activity such as a PDG-
receptor tyrosine kinase inhibitor preferably Imatinib

( {
N-{5-[4- (4-nethyl - pi per bk - benzoyl am do] - 2-
nmet hyl phenyl }-4-( 3- pyri g&f’g}ﬂ' pyri %nbdl ne-amne })

descrlcped in the European patent gppl ication EP-A-O 4

564 4 aghexanple 2 1 or
4- BEQ [3-(4‘?%c'tlhyl-|rn|daz I3 -yl BRI
tilfifl g,'orret hy{ri@hgayl | - %3764, (i di n-3- yI pyr i m)w nd
2-yl &M no)i, benzani de descrided: | NR{jjie patent =;
applicati on WO 04/ 005281 as @xaﬁpl e 92; and [j] )049] R‘*
nM anzagent interacting wth a-b-HT 3 receptor and/gfk

an agent interacting ith 5-HT4 receptor such as

t egaserod descri be@I in_the US patent No. 5510353 as
examnise: 13, t od ydrogen nal eate, cisapride,

ci Lansetwon; | )\,an agent for treating tobacco
abusetere. g. , Nrecept or partial agonists,

bupr opi on hypoczhl or| deR.( al so known under the tradenams
Zyban(r)) and ni cpid ne repl acenent therapies; [1)051]

0) an agent for treating erectile dysfunction, e.g.,
dopam nergi c agents, such as aponor phi ne), ADD/ ADHD

Reggtioh Schefe 3 illustfaied the Prephratico &fM-bi§T SH{HeleroaAIPhEAYI Bédivatives. Under
and gent for treatin

ral l
ﬁm S&S‘Hﬂﬁ kg 8‘%}%‘Hle§§“ﬂﬁ‘g6?#1%’a5@m°§9§°?@ sgbstltutedg 1,9-dihydro-
putiblone B-Qﬂﬁc((@lea%ﬁﬂs@m%lm&ﬁc 3R of SAERAITERE Yisitd l}l}nnone

and nal nefene), disulfiram (al so
derivatives S-b.

Reaction Scheme 4

" ? . 2-B(OH), RL 1 y
N ) Pd(PPh3)4 N T
R4 Z-SnBuy R4
X Pd(PPhg) Z
X=Br,| 5-a Z: aryl or heteroaryl 5-b

Readion scheme 5 describves. t-he syntheéis of the compounds with various aryl or heteroaryl R*
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-1-benzylimidazole carboxylate, is readily
prepared in a large scale from commercially available N-benzylglycine ethyl ester (ref. Synthesis
1995, -855).
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| Jnown under the tradenane Antabuse(r)), and

acanprosate (al so known under the tcadenane
wolanprakiyr))). . In addition, agents for reduciPag/us2007/007989
al cohol wi thdrawal synptons ay al so be

co-adm ni stered, such as benzodi azepi nes, bet a-

bl ockers, clonidine, cjarbanazepi ne, pregabalin, and
gabapentin (Neurontin(r)); [0053] q) other agents that
are useful including anti-inflamuatory agents (e.g.,
(COX-2 inhibitors) ; anrexttion&sbheméS (e.g., fluoxetine
hydrochl ori de (Prozac(r))); cognitive inprovenment

agents (e.g., dgnepe2| IBnhy%PochI oride (Aircept(r)) and
~eat he tyl chol Jinest er as@ REoOrs); 0 ectiveQ en
EB zl mychotl c%d%:gl oty N

?E\, e.g., nt i ne)(\'?II N

NHZI Prag (&)_ Geodon(r)]), Tisperj dﬁ{% Js %

sperz(zjal (r)tI 3 3 ol anzap?nery Zyprexa? esl Et’["10054'T2 NN
in each case a pharmaceutically acceptable salt

thereof and optionally a pharmaceutically acceptable

carrier. [0055] The S R4, O provodesRafor a 9
gd!(&ﬁ@euw\gJ nbi.napl,enscr, €. 9. arl npri, siRtg

a first agent &hls___w ound of tNhelln))entlo J@sl >
di scl osedRﬁg\r'el nNin free rm or |m2Jhurwﬂceut|c?§I 'y ,-24

acceptable salt form and b) at | east one co-agent.
The ktit can conprise instructions for its

aqmm'u st r at Deiled desgriptiohs dithe byanthissis'of GorMdtinds 61 tha Thvehtion are
IICO“EP d adm pi.stration” or the like as Uilized

h&?v gte »¥8% nconpass adni ni stration of the

sel ected therapeutic agents tt> a single patient, and

are intended to include treatnment regimens in whi ch

t @il Pracesses fort poundR fithd Biveiitigh by t he

sa%oute f admnistration or at the sane tine

1 Th t°8?‘ﬁ?“ .ﬂf;ra'e&%m% S BORBPHES P%Ph%a‘iﬁ’%%?“y

h QEIpla bIERIG adilitisTA U B rédcting the el bhse o BT thBRobéindGvith a

or . conbi ni Lng of nore .than one active i nﬂg edi ent and
pharmaceutically acceptable inorganic or organic acid. Altemnatively, 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.
[0066] 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.).
[0067] Compounds of the invgntion in unoxidized form can be prepared from N-

- oxides of compounds of the invention by treating with a reducing agent (e.g., sulfur,

sulfur dioxide, triphenyl phosphine, lithium borohydride, sodium borohydride, or the
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i ncl udes both fixed and non-fixed conbi nati ons of the

active ingredients. The term"(taxed conbi nati on”
waomansotdiat the active ingredients, e.g. a corpuuustoaf007989

Formula | and a ico-agent, are both adm nistered to a

patient sinultaneously in the formof a single entity

or dosage. The term "non-fixed conbi nati on" neans that

the active ingredients, eig. a conpound of Fornula I

and a co-agent, are both adm nistered to a patient as

S te Lt | t.her sipult ousl concurrent.l

or 02} B it bhctForfiehc et . BSRMT anah B Salep il fiokane,or te

suUide) atdhtor8i0s’Cx at i on provi des therapeutically effective

I of t 2 C un LN the bad f .the.patient.

THEO], Ve, | EfoaReRPRUREE S ctmBatiYy B 108l Riprerared by

atmethedsdnpwhito thosé oBordinaryskd! inghe are(eigyfoeflirthet details see Saulnier et

froc f Vaki . l gvent i

[13?'0 %?Eiﬁé&g% esenE [ %g%%@%%é%oﬁ? ne SI gg ? '?l%g é)s S,Feosr example,

f apptdpeatsmepdmes dao he prepedby uerdingé norrderivatieett ¢Gagmpouhdhof the

t i ANS, i bed, (i ] .
 priy P WA e b atte 530 G5 TEESIGG Rartanochioricae,

hymrrijrophenyhcarbonaien or the bike). or car boxy groups, vifhere

t 5@9]ar e d?t‘cbitcrc?e% c{epivgtﬁ'%s ]:){" ﬂx@ Ico [ ounldg E)f th an%yl indcatn einrlade by
un nt ed part | ClI pat |oNn 1IN et eag?l ons. nventi ona
priocans knowyn ty hagsofeadindyy skidlanl therarta o’ detaitadatesaipition of techniques

S P B Sy ORI AP MRSl i .

rote
J dBirgeiw, [‘Brptegtitg Soonps il Ogginic Clgaagiy”] 3 edidorf, JolhmoWileg and Sons,
SCEME§gg several nethods of preparing the conpounds of
the present invention are illustrative. One of skill
i N0OTHH art @pmpowpisiof thearesenttinventibresan Yestohvetgeralyerepared, or

AR 0o BBl WP ELIILIE T o

Theempeindsegfshd presentinyertiomesn he corvsniduthycprepaaed by rechystallization

?glg%ftﬁ ira)é ﬁalgeg%g’ﬁl{gsmﬂi\é EP%\%VIQ%&?@; rugx}xg o}grz]zm%asgnegtfs s&cl?]eas dioxin,
tetrahydrofuran or methanol. ’ .
[0071] Corhpoixﬁdé 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
rééolving aéeht, by any practlcal means that would not résu]t in racemization. A more

detailed description of the techniques applicable to the resolution of stereoisomers of
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chl oro-phenyl. [G060] An illustration of the synthesis
of the conpounds in the present invention of Formula

wd 207/520¢54ven i n Reaction Schene 1. An am ne 2-RCT/6S2007/007989
reacted with an acid chloride 2-b (or its
correspondi ng carboxylic acid) under standard am de
formation conditions to provide 2-c. The amde 2-c is
treated with chlorination reagents, such as thionyl
chl oride, oxalyl chloride, oxyphosphorus trichloride

d etc.. o ide.2-d,. The jn.doyl chloride 2-d i
caRBENGids ot R Rk sy Moo b k8 fogh P, Rpde Gt
i Sammtihij] Wilen,e Enghtjomips) Rab@aitesindiResbdlngonsl” clobn MéileyfAral Sons,
strongsgewi s acid (e.g. TiCU to provide an am di ne

ir%ce"rrreiate, which is cyclized in situ to

| ,[6072] hy dr dnpymaroy,chScotnbupds offRotknula I4arobemadd by a process, which
ArH'“ngove%pupl ing reactions were carried out under

standard conditions, such as those described in (1) M
Bodanszl(y) ¢iat af readtivm sehend 1,2030f o phd de Synt hesi s”,

Spri ngerg Jay, 2nd ed. 1994 %) .. R Chan‘%erl i n .
- Chem "Rt SeiivERvSEe  hintoud br B nbenoiing S etaRnagguticatly
2-acceptaplesalt; f [ 0061] 5- am no- 4- pyrazol e- car boxyl at es
2-e used(a' n this invention are synthesi ze? . .
descri be ) ioﬁg?na Y gpaGiingg sagr{ggrb gar TREnPeLf P ﬁﬁ'e Apygntion to a non-
Siseitfm; and t he Rel ated El ements (2003), 178(7),.
1413- 143@' ! le J . terocyelic . .
Chem (1 éf%?&bail?%%fwe%@?%’ ‘Bi"é)%ﬁﬁg rf]’%fén} ?tl_%om og?{& of the invention
J .irlotagphauyasenticallii@ncep@b B30 pxide;7 ( 7) , 1527-9; (d) Beck,
Janes R - dhe L OCVGli lﬁg}g 088 2% . .
955- 8; ((gf$&§lé‘kaigﬁ gﬁ ‘se?ﬁ&e%' al T et r%‘é‘lr%oﬁa Re f@‘g f’,}’é invention to
53¢8noxidized farmB4; (f) Organ, Mchael G et al J . _
Conbi . ‘|‘ Qﬂ% ﬁ{ g’ - %14' ).KQ M al .
3 Het e%)ﬁy (I%C eesPn 11 i%%glé diczn(eq' of a cgtplpound o%tthe invention
from a mixture of isomers; A
(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.
[0073] 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.
[0074] * *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.
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1045-1050. [0062] An illustration of the synthesis of
the conpounds in the present invention of Fornula Ic

WO 300gil2em i N Reacti on Schene 2. Ethyl PCT/US2007/007989
cyanogl ycoxyl ate-2-oxinme 3-a is reduced according to
literature precedent (De Meester et al Heterocycl.
Chem 1987, 24, 441) to 2-cyanogl ycine ethyl ester
3-b. Amine 3-b is then condensed with triethyl
orthoformate. Wthout purification, the resulting
cyEsandleset hoxynet hyl ene) anino]acetate 3-c is treated

dlrectly wWith am ne, RANH2 to provi de
a9 H- i nfRrapreteat mventiondk ereexsnmllﬁ@ fPiheas dignitsd, by the

C GBREOWRE intethcAiResTRERreNES EXARRES)afd ERdmfies {h'aﬂﬁlustMte @k

al Inorg. Chem Commun. 2000, 3, 453; (b) Herr, R et

alPreparatoy ofsempoundp of thg iqveptiom gg_ 193 () Suwi nski, J.

etal Eur. J. Og. Chem 2003, (6), 1080- 1084.

5- Ami no- | Hi mi dazol e- 4- caﬂBﬁ%V ¢l 3-dis converted to

1, 9-peld BYxGBc acid ethyl ester

descrlbed I n Sc ene- 3 - a -
~3-¢3-d3 -0y [0063] Cofrpounds i n the present

- - o
i nvention o! Rakgul a la cqg‘alsoNg@opade 3%

procedur es vea i n Reeic Sc N
5- Ami no- pytazol e- 4- car box @ate 2EOH eacts wi th i d
chl oride giving the N, N-diacyl at ed |nternediat b

is th n treated wifh an xces ampunt  of
mﬁ“@@“m NHL | °f‘6° P*ﬁﬁ%ﬁh@dﬁgﬁdecm Oee’(%é‘wrgwwemwd&?nde 4.5
etgj)%b nmd), rl!gc)&h@sltﬂtlﬁ)x@facﬂdle ablia(&hyﬂ éft&t(ﬂﬁ@, 3wnhﬁb1), sodium
: ri.me S or-l Fl am ne gl ve o
% a&ﬁt’ﬂ(v?}f 58 ﬁyﬁ: 3§§ 'Sémi“@}"ﬁwf AP Lhe gpiRRuge & hegted to 8O°C for
prbmﬂﬁwoeleﬂldﬁiwnab rdofn feh@eﬁﬂﬁél hﬁd d:d?nBelﬁiaﬁiﬂ Uhe desithicqs diSsolved in
ed bX }Y%t et ac{ &Jdat ent 922, 866.
oro orm and wasHed with water dried over sodium sulfate After removal of the
, solvent, the solid is recrystallized from ethyl acetate: 'HNMR (CDC15): 6740 (1 H, 5),
4.77 (2 H, brs), 4.05 (2 H, q, ] = 7.2 Hz), 3.50 (1 H, m), 1.61-1.71 (6 H, m), 1.50 (1 H,

m), 1.02-1.21.(3H, m), 1.11 3 H, t, J = 7.2 Hz).

Example 2
6-[4-(6-amino-pyridin-3-yl)-phenyl]-5-(4-chloro-phenyl)-3-methanesulfonyl-1-pheny!-1,5-
dihvdro- lo[3.4-d imidin-4-one
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O her procedures to effect the conversion of conpound
4-c to conmpound 2-f are described in (a) Brzozowski Z.
woet00ri20d54 Med. Chem (2002), 45(2), 430-37; (PcTAz2e07/007989

H A et al Indian J. Chem (1974), 12(1 1),

1212-15. Reaction Schene 3 2-e 4 - b 4 - ¢ 2-f Reaction
schene 4 illustrates the preparation of bi-aryl or
het er oaryl - phenyl derivatives. Under the standard
Suzuki or Stille coupling conditions, Brono (or iodo)
substituted 1, 9-di hydropurin- G'mig a is coupl ed
with suitable boronic acids or s form

desired purinone degjosati y, S 5- b ti o
het er ogs Iss- NRRACT T on ne scrlbes
synt hesi g of g

37/\ cfwfl

het eroaeycR4 by a u'ﬁ'pé:llc*l%%'#ﬂ ex aI yzed
cross coupl i ng®fRAction o BBt Fhi ¢ aBids*wi t h
i m dazol es devel oped from J. CoI hnan' s | abol atory

(ref. Org. Lett. 2000, 2, 1233.) The séartlng mat eri al
required for s synt heS| s, ethyl O soMe
4-am no-1 - be\r@\m lazgPeMear boxyl ate, | {
prepameeBA n a Tarffe gcake from comerci al Ly alyail %b'l e
N- benzZyTgryci gréset ¥ ster (Tef~ Synt he 1995,

855) . Baget i .\l@ ene 5 = OH)%,,mz @ 1 @
CH2Cl 2 [0084] Det ai | e cription Ot he synt he

of compounds of the Invent| on are given in the

Exanpl es, infra. Additional Processes for Making
Corrpounds of the @ t| 08

02M6
son fj/d @
[0077] - Step A: To asolution of 2-cyano-3,3-bis-methylsulfanyl-acrylic acid ethyl

ester (5.00 g, 23.0 mmol) in dry ethano! (100 mL) is added phenylhydrazine (2.28 mL, 23.0
mmol). The reaction mixture is heated to reflux for 2 h before removal of the solvent. The
resulting solid is recrystalized from EtOH (20 mL) to provide 5-amino-3-methylsulfanyl-1-
phenyl-1H-pyrazole-4-carboxylic acid ethyl ester as a white solid product; HPLC-MS
calculated for C,3H15N43022S M +H") 278.1, found 278.1.

[0078] Step. B: A.mix.ture. of 4-bromo-N-(4-chloro-phenyl)-benzamide (1.14 g, 3.67
mmol) in SOCI, (4.5 mL) is heated to 80 °C for 2 h before SOCI, is removed in vacuo. The
resulted imidoy! chloride intermediate is dissolved in anhydrous dichloroethane (18 mL) and
transferred into a sealed tube. After adding 5-amino-3-methylsulfanyl-1-phenyl-1H-pyrazole-
4-carboxylic acid ethyl ester (1.12 g, 4.04 mmol) and TiCl, (0.80 mL, 7.3 mmol), the
reaction tube is sealed and heated at 150 °C overnight. After cooling down to room
temperature the reaction mixture is poured into water (200 mL) and extracted with

chloroform (3 x 100 mL). The organic layers are combined, washed with brine, dried over
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(0065] A conpound of the invention can be prepared as
a pharmaceutically acceptable acid addition salt by

wo®ariiomg the free base formof the conpound widnus2007/007989

pharmaceutically acceptabl e i norganic or organic acid.
Al ternatively, a pharmaceutically acceptabl e base
addition salt of a conpound of the invention can be
prepared by reacting the free acid formof the
compound with a pharmaceutically acceptabl e inorganic
or, organic base. Alternatively, the salt forns

V¢ .of the

c neRoegsiratefiand puritiad; by silica gel g W&%"EH “’L%’f’ﬂg"' &{{-prgmo-

O fphérdy®)-${a¢H1orb $hérBA)3-ineth §ls€lfany/ Pt -phieWpH 1, 81daFdrol (3oblo[3]41€
e b S B LTS S FDSH R SSaos o
adgry 5730, 3alnd 523.0aci d addition salt from

r tively. For ex |l e ound of _the, inventio
T8l Sl Tonsddn o B b Berabavariat RemORG
geﬁmmﬁﬁi} lﬂg)}feﬂﬁ_ﬁ,MBﬁiéb-)Sy!_b(ﬁjcﬂqB 14|l1kajlbirhibina4-(5j¢H (1 8Dke1.91 mmol) in

e, q.,..anmpni u rQxi ol utign, sodium,

RS ad R PR K e By Bhe mis i obmd pom

| NerBpdd@tie oRetelight tfore AdmovAIRT ReGaIVeMETIROB dileli€ BkérOinfoligturated
B e L e BT -
Ofof ER@AL, ANE Bit theddl tb Provivie Xhude 54a-bfsaid pHeal)5q4 RRIBRAFHRAly])-3-
Ay
tb rprédver) which ROsspd inxt skdptvithom manalwgfliéaden; HR@-MS calculated for

0 ride, .o elike) i uitable inert organic
so(?’&i%]g'é(lg‘.‘%.s (gfé%{a)o |5t8r%‘1“8‘,95€5r$1anol , aqueous di oxane,

or[00803 | i keytepD: A réf2ti8DbEchalded 68th RUadsHiG-phkay1)\s5a i cHRSo-

O S BRSHE Bl B SR St S PRbe o0 ms

( €1.6R mmbD) bif(pinkdotito)didbidh (£733R8E 13BUhHSIRK@Ac @77 mg, 4.86 mmol), and

s/ﬁd%‘gg:f)zgllz ?%l%%?,'ocqggﬁgg as(rjpbl? I ’ %m?gtsong]cx?.tﬁar:%yé}%g 8{4%’(10 mL) is
added via syringe. The reaction mixture is heated at 100 °C for 2 h, cooled down to room
temperature, poured into water (100 mL), and extracted with EtOAc (3 x 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)-3-methanesulfonyi-1-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 as a white solid product; HPLC-MS calculated for C;ongBC1N4OSS M
+H") 603.2, found 603.2.
[0081] Step E: A reaction tube charged with 5-(4-chloro-phenyl)-3-methanesulfonyl-
1-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 (200.0 mg, 0.332 mmol), 2-amino-S-bromopyridine (114.8
mg, 0.664 mmol), Cs,CO; (162.1 mg, 0.498 mmol), and Pd(dppf),Cl; (54.2 mg, 0.066 mmol)
is .purged with nitroéen. Anhydrous DMF (3.3 mL) is added via syringe. The reaction
mixture is heated at 80 °C for 2 h, cooled down to room temperature, poured into water (30

mL) and EtOAc (30 mL). The insoluble solid is filtered off and the two layers of the filtrate
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appropriate prodrugs can be prepared by reacting a

non-derivati zed conpound of the invention with a
wosuot/edok® car banyl ati ng agent (e.g., PCT/US2007/007989

| .1 -acyl oxyal kyl car banochl ori date, para-nitrophenyl

carbonate, or the like). [0069] Protected derivatives

of the conpounds of the invention can be made by neans

known to those of ordinary skill in the art. A

detail ed description of techniques applicable to the

e R 5405 250 P O ! TR e

Charganit phate is S/ashed d&hihl tmiﬁe, dﬁ@hl Bvé:’\MgG!lh,&:ﬂdceﬁGﬁtSd ahd Sunﬁed by reverse

s A o G a0 P SH RS KB DR bE-
t hreethanesuifohylrl -plaayls hb - ditiyéo- ;{)&zglo[&hm?ﬂhm-ohb/ﬂﬁ'ﬂﬁ@Syellow

CoBERRAUR S Bla (0l 806 Phie) XTI I T @007 ap e 10, 7.5

ALEBDST 4 GAH)CT. sg(m,emt) ms«uum) 7.U6 {d) QHR 6T LI H), 522 (br, 2H),
S t S 1.0 a r t hanol .
SO Sgp HBhcas ot r B AN i lsel 00,1

their individual stere0|soners by reacting a racemc
m xture of the conpound with an optically active
resolving agent to forma ﬁﬁrmpbﬁ di ast er eoi soneric

he cenpounds of the

di astereoneric derlvatlvaa
i nvention, dissociable conp s e preferred (e.g.,

crystalline diastereoneric S&
di stinct physical properties
boiling points, solubilitie
can be readily separat

M- tereoners have
MNing points,

eadilv {y, etc.) and
Elks

.
HN" N7
o]
€]
[0082] 6-[4-(6-Amino-pyridin-3-yl)-phenyl]-5-(4-chloro-phenyl)-1-phenyl-1,5-

dihydro-pyrazolo[3,4-d]pyrimidin-4-one is prepared as described in Example 2 (Steps B, D
and E), using commercially available 5-amino-1-phenyl-1H-pyrazole-4-carboxylic acid ethyl
ester instead of 5-amino-3 =methylsulfanyl;l -phenyl-1H-pyrazole-4-carboxylic acid ethyl
ester; 'H NMR (CDCl;, 400 MHz) § 8.33 (s, 1H), 8.28 (d, 1H), 8.16 (d, 2H), 7.66 (dd, 1H),
7.51 (¢, 2H), 7.40 (m, 4H), 7.35 (m, 3H), 7.13 (d, 2H), 6.59 (d, 1H), 4.72 (br, 2H); HPLC-MS
calculated for C;sH,sCINgO (M +H") 491.1, found 491.1.

[0083] To a solution of 6-[4-(6-amino-pyridin-3-yl)-phenyl]-5-(4-chloro-phenyl)-1-
phenyl-l,S-qihyd_rq-pyrazolo[3,ft_—d]pyrimidix’l-4-one (30.0 mg, 0.061 mmol) in CH,Cl, (0.6
mL) are added mCPBA (23.3 mg, 0.104 mmol) and NaHCO; (17.5 mg, 0.208 mmol). The
reaction mixture is stirred at room temperature overnight before taken in 10% Na,HSO;

aqueous solution (5 mL) and extracted with EtOAc (3 % 5 mL). The combined organic layer
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advantage of these dissimlarities. The diastereoners

can be separated by chromatography, or preferably, by
wosmparatidon/ resol uti on techni ques based upon PCT/US2007/007989

differences in solubility. The optically pure

enantiomer is then recovered, along wth the resolving

agent, by any practical neans that would not result in

racem zation. A nore detail ed description of the

techni ques applicable to the resol ution of

stereoi soners of nds fromtheir racenjc m xtur
o Srvisied Wik ortyeared RAHCD aqpsnts solutian: sonssiFaied. s prsitied by
WpkeparatiVeENEO to mroads 6-[4@caiins -2 oxgpirida oy pheag-5 -(4-LRBFo-phenyl)-

cdimes SR ek acfimdndingg 3 rortiasrot hve
| KEDCYKe400 NIHY) & 8135 ()1 H), 834 (¢, 0H), Schaqar2H), 7.81 (t2H)47.92 (D2H), 7.38-

a b [ I verti C of th
R ST Hede 2 SR Reatey AL BHEE AT eoglies o o)
0 [6L{iHisCINLO, @0 RHEY S07Ngfoaindssd7t1.f or m of a conpound of the
invention to a nonsalt form (d) optionally converting
an unoxi di zed form of a conmpound of the invention into
a pharmaceutically acceptable xi de; (e) optionally
converting an N-oxide forn?%?mgtgonpound of the
4 lf]:hi_ofm lien qm?xund ' | i iﬁﬁﬁmﬂﬂﬁazemj.agmfim;dri]n-s-yu-benzene
resol ving an individual isomer oé a conpound of the

invention froma mxture s; (g) optionally
converting a non-derivaﬂhfff]ioqpound of the invention

into a

5
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B S A hb e
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AcO-_-§
o

CI\©\ L .CI\©\ CI\©\
T%[ﬁ“ Step D Tﬁlﬁ% Step E T?I?W
N N —_— N — o /@)\N
AcO™ s @ % X b
e:> NS

[0084] Step A: To a solution of 6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-1-phenyl-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one (2.50 g, 5.23 mmol) in dry N,N-dimethyl-
formamide (20 mL), sodium thiomethoxide (0.55 g, 7.84 mmol) is added and the resulting
mixture is stirred at 80 °C. After 1.5 h, the reaction mixture is concentrated and the crude

product obtained is purified by column chromatography (silica gel, 60-120 mesh) to afford 5-
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pharmaceutically acceptabl e prodrug derivative; and
(h) optionally converting a prodrug derivative of a
wamopoensd of the invention to its non-deri vat iPxadUS2007007989

[0073] Insofar as the production of the starting
materials is not particularly described, the conpounds
are known or can be prepared anal ogously to nethods

known in the art or as disclosed in the Exanples

herei nafter. [0074] One of skill in the art wll

iate that th b t f ( . e onl
s RN R R T
C eipeiniidia-dodnet he present invention, and that other :
t . Siml b . Exa e
TR L R R it i e S —
blﬂu:ﬁ}(bﬂ,SLdihjrdr@ﬂyraﬂ;Io[Bh&i]ﬁﬁidﬁOMﬂ@i eit(ﬁu?g,mlsfﬁ tairﬁl)tin drtyh
s), an S at. illustrate
RS ftene SR RLT S Albeogl RS AR D o BT S aB ot
Prhepayditateq. 16 g, 2.36 mmol) is added at 0°C and the re;ultinlg mixture is stirred for 3 h at
5- A no- | - h 1 -1 H pyr. | e-4- oxylic aci .
o e P erohon i o et BT regeiipg obfigodiom
C \bidacHoeaty koltajahr 2md iemcwdﬁmdﬂd}m{rbxdﬁ}nﬁﬁ ®dxy, 'I'HéQ)rﬁﬂi’ﬂﬂ %u’t separated is
2-C) -3-eth - i [ t . ester )
TGS e, o ol S 5 e o
of(sititadgeh @0 — B0 enesh)xtd uffﬁdi58(4hﬁat'<ﬁ§hegyl)-sQ@-Gxef}ﬁhesﬁgﬁQl#]henyl)—l-
I {. nt r at ed. e
R R R R g v

résiduei s BFsP and washed wi t h
Wel0@86] dr i eStepCeTo s salutitm of §(#-ablero-pheh @)-6 { S Mzthahesalfing Bghenyl)-1-

PR Pt ST ) KL g

braghydridie (B thR) dddiuen acdtate (7.8Q0 £J0)76 mimblis(addedrind Me, resulting mixture is

1 'h%;ﬁ:&' to7ril=.'ﬂ|§x(.3 A_her rph’, th% 'rélgti(gn r;liixth!’re is concentrated. The crude product is
pqriﬁed by column chromgtog_raphy .(silica gel, 60 — 120 mesh) to afford (4-(5-(4-
cﬁlorophenyl)-4-oxo-l -p.henyl-a.t,.S-dihydro-1H-pyrazolo[3 ,4-d]pyrimidin-6-
yl)phenylthio)methyl acetate. '
{0087] Step D: To a solution of (4-(5-(4-chlorophenyl)-4-oxo-1-phenyl-4,5-dihydro-
1H-pyrazolo[3,4-d]pyrimidin-6-yl)phenylthio)methyl acetate (1.00 g, 1.98 mmol) in dry
dighloromethane (30 mL) and methanol (10 mL), magnesium monoperoxy phthalate
hexahydrate (1.08 g, 2.18 mmol) is added at 0°C and the resﬁlting mixture is stirred for 18 h
atrt. Then the reaction mixture is quenched with the addition of 10 % sodium bicarbonate
solution and extracted with dichloromethane (3 x). The organic part separated is dried
(Na;SO,) and concentrated. The crude product is purified by column chromatography (silica
gel, 60 — 120 mesh) to afford (4-(5-(4-chlorophenyl)-4-oxo-1-phenyl-4,5-dihydro-1H-
pyrazolo[3,4-d]pyrimidin-6-yl)phenylsulfonyl)methy] acetate.
[6088] | Step E: T§ 5 su;pénsién of (4-(5-(4-chlorophenyl)-4-oxo-1-phenyl-4,5-
dihydro-1H-pyrazolo[3,4-d]pyrimidin-6-yl)phenylsulfonyl)methyl acetate (0.83 g, 1.55
mmol) in dry methanol (30 mL), sodium acetate (1.01 g, 12.41 mmol) is added with stirring.
After 15 min at rt, dry potassium carbonate (0.599 g, 4.35 mmol) is added and the stirring
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n, 1.02-1.21 (3 H mM, I.Il (3 H t, J=7.2Hz).
Exanple 2 b- -f -am no-pyridin-S-v

WO W0Empii4 SN - chl or o- phenvD- S- net hanesul f onyl - IRGIAESRPO7/ 107989
. Sdi hvdro- pyrazol of 3. 4-d1pvri m di n-4-one[ 0077J Step
A: To a solution of
2-cyano- 3, 3- bi s-net hyl sul fanyl -acrylic acid ethyl

- ester (5.00 g,  23:0 -mpl-)i-n-dry-ethanol- (100 nlL) is
added phenylhydrazine (2.28 nL, 23.0 mmol ). The
reactio

" SRUAPR S S sk BudtEn SRy lfonit e QB o0 s is added

r emmysstr&igt Zeftbr R hpte Etaﬁi‘bn(xﬁlﬁtui’d_:); pb@edin@vdtlihe acetate — saturated sodium

| -1 ph - )
R Rae At i 2Pl sauBRE R  srtragted gyt shvhacsieig @ - The
S acbmdmpd G@Bhﬁt: parti3ldtied/N: 80 4) Hh(ﬂtcmdelﬁlﬁfed.CiIWc( d¥tained is

pbxr fo'xirl%dz t%Nzr %r%me %@%ﬁ 097 gk to af ra‘égés-é{n&érta%il%}ygg-oxo-l -

mphbx)ym;s-csn}ara-m@y&mop 4-E]ph&ﬁtdﬁd6-tyl‘.]-b3£)zeﬂ€s1ﬂmharﬂidﬂ 'H NMR

b far S IS % ' ) S d_ jm I

AP B PR  F b Se ie ilp LEGHD 2750 A oh Bt 7304, 210,
di7c3sl (mr, BH) a9, 28); IHO-Mandl culhtad $dr €, JH CINRD S (Mﬂe“ahfxdl found
tqg After adding

5- an1no 3-net hyl sul fanyl -1 - phenyl -1 H pyrazol e-
4-carboxylic acid ethyl ester (1.12 g, 4.04 mol) and
Ticd4 (0.80 nL, 7.3 nmol), the reaction tube is seal ed
and heated at 150 OC over niBymple&f t er cool ing down to

-ﬁﬂggmﬁ&i:

D

~

m.). The organlc Iayersﬂhzﬂgmgnﬁmmnds mashed with
bricne~. dried over M\ySCY oncentrated, ag urified by

hr omat ogr a t rovi de

heny?%L—s -(4 (- peRGs - 3 N
- met sul f gayl - 1-pher @ ‘I, di hydr o- p"o[ , 4-
d] Byrim Ji n ofe as ¥ @ glppr odtrct; HPL SCH,0AC
cal cul at'ed for C2 H16Brd Nibs (M +H+) 523. O f ound
523.0. [0079] Step C. To a solution of

6- (4- bm?ffL‘Ri?yl) 5-(4- chEiL henyl ) - 3- c jE[\
Step C N _SwD /@/k _stwE /@/,\

ozcuzom: . SOzNa zC

@*j%m

[0089] Step A: To a stirred solution of 6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-1-(3-
methylsulfanyl-phenyl)-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one (1, prepared as
described in example 51, 5.0 g, 9.55 mmol) in methanol (24 mL), dichloromethane (72 mL),
magnesium monoperoxy phthalate hexahydrate (2.89 g, 4.67 mmol) is added at 0 °C. The
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nmet hyl sul f anyl - | - phenyl -1, 5- di hydr o- pyrazol o[ 3, 4-d] pyr
iinidin-4-one (1.00 g, 1.91 mmol ) in CHR2A 2 (7.5 nl)

Wa 207thdes mMCPBA (1.28 g, 5.73 nmol). The ni xt (RGI/USR007/007989
stirred at roomtenperature overni ght before renova
of the solvent. The residue is taken into saturated
NaHCO8 aqueous sol ution and filtered. The precipitate

" is washed with water, small ampbunt of EtOAc, and air
drled to provide crude

- -b onmo-phenyl ).-5- (4-ch| or o- phe
bR SRS PR i S0 oAbt | by Tho wAgios isaugpehyd with
r ithe adidiniod o0 suturatsd solutointof samlm dncabf&ﬁt& bnd eo&rhﬁgdLvéﬁh used
i t hout. rt.h urification -
Ia:é’l“@ﬁ?’%‘f"’e‘f.’i"’@o%iﬂ%%i% e p§"f ‘Hg§ sgicepfratgd; fhg crude product
555pifiefl 69 SthSbﬁﬁnﬂogﬁph)ﬁ?foomﬂulh&nSJ@ﬂ&@@dS-(N-iﬂlbro-phenyl) -1-
o SR A0S i o
E[ommy dr o- sy BZ @\ sra[u'ﬁmfl oﬂé-WlSrbﬂiijhéhy‘ib- sapec}ﬁ&elbh&gn)- 1-(3-methyl-
or on
L SN T LN G
( @6etik anlydride (B mI)psgdiing aqewtgeg;su 3417 Miniol)ag amed and the resulting
Anhyd r|n e.
ré a\é rei aﬁPDgFaﬁédlaQ feg.}_ %ﬁé%rtsetﬂ dﬂ'tc ri%bg ﬁce“gﬂfﬂ fog dry residue
dewnd 1tumkmnbﬁ19methat wiished Withi 1 @% sotiuth wwhate metam)rhe organic
t t.ed ne
ria cre 1)§ vgas Ceélgvelthvgnne %@vwﬁaﬁ% fcﬁrézntra}ep % #led,\}ﬁgekxmn
C @hme’fatdgﬁphjd to moddeacetid acddi3-P6(4sbrbin6 ph@sA)-5- (4-chloro-phenyl)-4-oxo-

o TR areteah bR et oL stk gd

[ 40¢91]4, 5 5steeCr avatstiyéd Jolutidn 31 stietixanD3-pd- @tbramylp)m@heslm-
i B SRR B pesaialora i B T oot pae ety

4@86 GM.21g49. 916&8103 in frethaib] ¢SIBmP), d{cABfbhjettahe P 56 mIA, magnesium

g?%%:%é%?)g% @B&a&%&%@%{%g% 9P 57 is added at 0 °C. The resulting
1-sphédayis -sﬁrr@dﬁlat o2 b, Dhe reddtianidaghchEd with the addition of saturated
sblzllon o 9 q)'i(?arrko%it\é,l Qnd e)r(]ga%}/ed]wnh dlcilg(l)rpl the{n%p)i'hg groglmorc layer is

dried over Na;SO,, concentrated. The crude product is purified by column chromatography

to-afford acetic acid 3-[6-(4-bromo-phenyl)-5 =(4-chloro-phenyl)-4-ox0-4,5-dihydro-
pyrazolo[3,4-d]pyrimidin-1-yl}-benzene sulfonyl methyl ester (4).

[0092] Step D: To a stirred solution of acetic acid 3-[6-(4-bromo-phenyl)-5-(4-
chloro-phenyl)-4-o0x0-4,5-dihydro-pyrazolo[3,4-d]pyrimidin-1-yl]-benzene sulfonyl methyl
ester (17, 5 g, 8.14 mmol) in methanol (25 mL), tetrahydrofuran (50 mL), 1 N aqueous
sodlum hydroxrde solution (8. 12 mL) is added at 0°C. The reaction mixture as stirred at that
temperature for 1. 5 h, Then itis concentrated to a dry residue. It is coevaporated with
toluene to get rid of solvent traces. The sulfinate salt (5) obtained is taken to next stage
without further purification.

{0093] Step E: To a stirred solution of sulfinate salt (5, 2.5 g, 4.43 mmol) in
dichloromethane (60 mL), sulfuryl chloride (0.658 g, 4.87 mmol) is added at 0°C. The
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3,4-d] pyri mdin-4-one (200.0 ng, 0.332 mmol),

2-am no- 5- bronopyridine ( 114.8 ng, 0.664 muol),
WORATOR434162. 1 ng, 0.498 mmol ), and Pd(dppf) 2@/ (84072007989

ng, 0.066 mmol) is purged with nitrogen. Anhydrous DMF

(3.3 nL) is added via syringe. The reaction mxture is

heated at 80 OC for 2 h, cooled down to room

tenperature, poured into water (30 nL) and Et CAc (30

rrL) The insoluble solid is filtered off and the two

s of the filtr re separ.ate ueous | aye
| Sl Berun S T GRE T TieE BT g s it
meﬂaphaﬂ&hiommhﬁhe dThd drganlin“ layees seflarhted isqitied, ant Séatentrated to

pr esutlt%nyl c%pondglf;l%drlét 8 by reverse phase HPLC to

6 [9694(] 6- ami Srep py modlsﬁrréﬂ- sp:]u)no@ bEsuytbryl bhioAdeda] nB @; PYERIb]) in dry
t hane e ‘
n% g‘ (%g Pg‘gb qgf,ogls &gﬂﬂoﬂéf?]mlﬁ (§ mL, 3R o ingwater) is Qﬂ‘?ed at 0°C.

y élﬂemcﬁmi miknge agsticied aﬂ.ﬂxhtl\lbﬂﬂae(ﬁﬁSIforQS i 0Trahe adlior ixture is

dA}E '{il)\wthlvﬁ}er]i?& glfh%ﬁ?l’ﬁe %ggafné yfﬁ;s}aésaé;z}tg%i’s (défe_g, and

|?:| g)l_)xcl:ceﬁtrﬁEd (o(b,ffl‘ofd-{)'lg 35[6-242 I(J:(Zogf:éphﬂﬁcjlﬂ),-s-&&ﬂoréﬁshew-gonS-dihydro-
ul.at y . L
¢ Fyrago '\{ge f‘—i]c (ﬁ%ﬂ ERZENG S lé’PgﬂNﬁg%a MC-’E@ ca?cu?ate]d for

- CCoyH Bl 03 S M+ H pHEsIy Fdund 557.91- Chl Or O- PhCnVI ) - |
- phenyl -1 . 5-di hvdropyrazol o[ 3.4-dlpyrimdin-4-one
[ 0082]

6-[ 4- (6- Am no- pyri di n- 3-yl )Exgngig)él] 5- (4-chl or o- phenyl
) - -phenyl 1, 5-

descri bed [ . i n

commer ci al |.

5- am no- | - phenyl I H pyra - capbo acid et hyI
ester instead of o Q%”Né

S-am no- S- et hyl sul fanyl - | - pf¥én razol e™-car boxy

lic acid ethyl ester; 1H NMBE
(s, IH, 8.28 (d, IH),
7.51 (t, 2H), 7.40(m M) . 7.13(d,
2H), 6.59 (d, IH, Hin P2 \Eor 2H); HPL cal cul at ed
~for C28H19C NGO(M $'I!|+) 491 .1, found 491 . 1.

/
N
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[0083] To a solution of 6-[4-(6-am no-py
pdi n- 3-yl) - phenyl ]-5-(4-chl oro-phenyl) -1 phenyl -
wd 2087/diolm3adr o- pyr azol o[ 3, 4-d] pyri m di n- 4- one ( 3CTOUSEYY7/007989

0.061 mmol) in CH2A 2 (0.6 nL) are added w CPBA (23.3

ng, 0.104 mmol) and NaHCO 3 (17.5 ng, 0.208 nmol). The
reaction mxture is stirred at roomtenperature

over ni ght before taken in 10% Na2HSO3 aqueous sol ution

(5 nL) and extracted with EtOAc (3 x 5 mL). The

R o B R U SR S

p rﬁﬂﬁbﬁnlyl]ﬁ 6T&E&dr@-ppﬂ'aﬂild>[d6-d]pynnudm-7-one is prepared as described in

6- 6- a1l no- ridin-3- enyl 4-ch
p Be 2 (Steps B am? D¥ ug1¥1g 4-amino- 5-)1/)henyP2H-pyra ole-3gcarboxyhc ac:d ethyl

I q@daemdchins,@ mxwdmovgweaaﬁﬁ@k& IREANPS I FebaRbdrordEBR 2004, 45,

a oéég b_bnstegcp %tl ZP Trgl rlfrb(l:etth)gsu%)’(yR -p(l'Ang 12(7})}% tef’\ﬁ’:%%liléi’ylslc gc?d ethyl
7 edidr; [ HPLC2MS, caibul3fdd fof C3H,(BTINGD) (M 7—H1)2526.d fodid 5250. 86
CABPAGI o i T Fobion OF 6-H iRt BSPYES PRSI s%.5.5-

- Itbtrdndetii] 0B,0}ddx@BOrblan-2-yO)shehy! P06 ydrb-Byrabolvy4]B-aipytimitiin-7-one

[ 83@64? eE 4b§j lAng'b?Ja rlrllbgrlglgfrﬂ é}lﬁfdg’gQ%S r;]ne[.) %suzlddetp (?imct‘ii\ylcarbamyl chloride
6- (874 RLOO®S PhawL)) 'IfheEe(céorChbmire igHeewy ht)8ol°C-dvbmipht before removal of

5-di hydr o-pyrazol o 4-d i n-4-one . 50

5. S ShiRRF TRY s e 1 WD P TSR R ESOAY G  10mD)
S OTHelainbine @ 6RO ayelds @Qsh%ugh briné 4oriteftta}ed ﬁ'ndé]ﬂﬂﬁéli wuilhca gel
th resultln m xt.ur stlrr d_at

Py qraR ity SO i ENp R RS A OFo P BB L S methyi-
pr[_Q B_l,ﬂ]dhoidbbﬁ:lldi\eﬁylb-ﬁhqﬂyl]ld7-diﬂydw-p9ﬁkdlﬂﬁ,3cd]ﬁﬁﬁﬁhiﬁe-ﬂ apfbyxylic acid

(sj.li e|l, 60-120 mesh) t fford .
o Jope R B A sl Rrofte BT LU Py e s BCIN:0. 0 420
1- p9iseX)und 5962.di hydr o- pyrazolo[3 4- d]pyrlnldln 4- one.

sol ution

LB oy DSl B B lorisy e preibrets deseriged i Fapplp 2(Step B), 5-4-(6-

p hailyid-pridib-3dilypyhdhf}-py4-alodoqihenyl)-TloRy:B ipRerii-6,7 4t df-pyrazolo[4,3-

( 2d]%§)mgldin%llzc%.rbmllic) ac.gcp dir%&%ylanﬁde is prepared as a white solid product; '"H NMR
(CDCL, 400 MHZ) & 8.43 (d, 2H), 8.17 (d, 1H), 7.78 (dd, 1H), 7.51-7.38 (m, 7H), 7.33 (d,
2H), 7.16 (d, 2H), 6.72 (d, 1H), 5.58 (br, 2H), 3.25 (s, 3H), 3.14 (s, 3H); HPLC-MS

calculated for C3;H»:CIN;0, (M +H") 562.2, found 562.2.

Example 10

dihydro-pyrazolo[3.4-d]pyrimidin4-one
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di chl oronet hane (36 niL) and nethanol (12 ni),

magnesi um nonoper oxy pht hal ate hexahydrate (1.16 g,
wa2086127m3Ml ) i s added at 00C and the resulti ng RATXUS20€7/007989

is stirred for 3 h at that tenperature. The reaction

m xture is quenched wth the addition of 10 % sodi um

bi car bonate sol ution and extracted with

di chl oromet hane (3 *). The organic part separated is

dried (Na2SO4) and concentrated. The crude product is

purified by colum chronmdl hy {sica gel, 60 -

120 nesh) to afford Q@ S

5- (4-chl or o- phenyl ) - 6- (4- net

yl - |, 5-di hydro- pyrazol o[ 3,

Step C. To a solution of
t hidnesul fi phenyl ) -1 phen
, 4-d] pyri m &=-4-one (1.20

5- (4-chl or o- phenyl) - 6- [4-
yl - 1, 5-di hydro-pynag

g, 2.60 mml) in dry acetic anhydride (12 nL) sodi um
acetate (0.800 g, 9.76 mol ) is added and the
resultlng mxture is heated to reflux. After 5 h, the

r 480981 on " ni Kheuitls compewiddeprepasedag describeddip Fxample 3denseptiogly 1.25

Pre Usghifvhl@:ﬂs bymCPB AT udeh IirDSEB;S CPAsHUPAt FeRbwis6Rd Si8huct; 58 NMRcpct,,

BN RAT e AFBIS ChRENTICA £ I 17 GEDHT T 25 GRIF. 715 @
zm;] 058 «dmm A:68-(bry LI B 2B, b AFIRL K caRGRRied it-C.lREIKLO,S (M

a solution of
(4%?%5?34‘ #graptieny! ) - 4- oxo-1 - phenyl - 4, 5-di hydr ol H
pyrazol o[ 3, 4-d] pyri m di n-6-yl ) phenyl t hi o) nmet hyl
acetate (1.00 g, 1.98 mmol) in dry dichloromethane (30
. mL) and et hanol (10. ), BR@gkei2im nonoper oxy
h . 2,18, |sloadded at

ul i nyl - phenyl ) - | phen
A1 - 4-one. [0086]

rt. Then the reactl on m xt lex&am&iequenched with the
addition of 10 % sodi um bi car bonat e sel uti on and

extracted w th dichl oronet hane The organic part
separated is dried BhNg_SQ ) and ce tkat ed. The
crude product is puri f bchoI J)/m chr omat ogr aphy :

~(silica

e

O

[0099] 3-[6-(4-Bromo-phenyl)-5-(4—chloro-phenyl)-4-oxo—4,5-dihydro;pyrazolo[3,4—
d]pyrimidin-1-yl]-benzoic acid (60 mg, 0.11mmol) is treated with SOCI, (1 mL) at 60°C for
2 hours and then cooled down to room tcm.perature. Excess of SOCl, is removed under
vacuum and the residue is dissolved in anhydrous CH,Cl, (1 mL) and dropped into a
vigorously stirred solution of NH4OH (5SmL). The resulted mixture is concentrated and
purified by LC/MS to provide the title compound. HPLC-MS calculated C,4H,sBrCIN;O,
(M+H"): 520.0, found: 520.0.

Example 13
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gel, 60 - 120 nesh) to afford
(4-(5-(4-chl orophenyl) - 4- oxo- 1| - phenyl - 4, 5- di hydr o- | Hpy
W 20 D}ES43, 4- d] pyri m di n-6-yl) phenyl sul f onyl ) rretTiy$2007/007989
acetate. [0088] Step E: To a suspension of
(4-(5-(4-chl orophenyl) - 4- oxo-1 - phenyl - 4, 5-
di hydro-| H pyrazol o[ 3, 4-d] pyri m di n-6-yl ) phenyl sul f ony
I )ret hyl acetate (0.83 g, 1.55 nmol) in dry nethano
(30 nm), sodlunracetate (1.01 g, 12.41 mol) is added

JER Y x0-4.5-dif %o—pvrazoloBA-
stlrrlngcontlnued fom itnidin-1 fiiEtenbamsidoxy| ami ne

O sulfonic acid %3%7q4 g, 6.20 nmol) is gdded with
stirring. After th ction pirjurk i s poured

into ethyl acetate - Tt ed sod bi cdiibonat e
solution mxture. The aq S s extracted with
ethyl acetate (3 *). The c-nb' \pani ¢ part is
dried (Na2SO ) and conce r a crude product
obtained is purified by greparafive HPLC
- chromat ogr aphy--t-o---af-f-e@lg- .- .
4-[5-(4-chl oro- phenyl) - 4- oxo- Iphenyl
4, 5-di hydro-|I H py tazol o[ 3, 4-d] pyri m di n-6-yl]-benzene
s unomoam' d e3-[6L{4-(S\VRnin &IPS Ailin-3491 P pidnigl)- St 4-8h B - fienyl)-#oxo-4,5-
8.10 (d, 2 {49 (d.. 7.58.(d, .2 7.5 m
oidyels el Aigfovntyiain T ochigiat pin e sbigheigpd b 34 Bromo-
CZBkhyd)S- bbémﬁo(pld&rﬁl)ﬂ-ém 5-didyatonelr -6 [I4-d Jpyanipdie 1 §1]-benzamide
. (by loareurl ZO| 0 r Qﬁsc&ff‘r Chl 2 qg gt%\gl aérlld (s)t)épE HPI?C g/ﬁ] ca?culated
v@dmﬁ@meu(hﬂﬂﬂr%)mada fdﬁﬁ&95]34$t ep A To a stirred
sol ution of 6-(4-brono-phenyl)-5-(4-chloro-phenyl)-I
- (3-
nmet hyl sul f anyl - phenyl ) - » 5 di h d;g pyrazol o[ 3, 4-d] pyri
wrdln 4-one (1, prepared as Cdd5trT bed in exanpl e 51,
- sfindybynidinp By Diphemsgd])-5 chlorozhenmgl))-1-(Hmethhreswl foatlghesyl)-1.5-
(72 nL) nagnesiUﬁqu _gﬁe‘hexahydrate
(2.89 g, 4.67 Mo 0 2t%sui ting
solution is stirred at® am%temmrMUreforl h.
The reaction is quenched

g©* 5

noper
0-p 3

CN N
NH, NHNH, Eto-c= I\,N
Q. O, = "¢
SO,Me SO,Me @\sozrvre
[00101] To a suspension of 3-methylsulfonyl-analine hydrochloride (1.00 g, 4.82

mmol) in concentrated HC1 (3.2 mL) is added a solution of NaNO, (0.39 g, 5.65 mmol) in
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the addition of saturated solution of sodium

bi carbonate, and extracted wi th dichl oronet hane. The
wrogamoesd ayer is dried over Na2SO , concentr aGIUS206m007989

crude product is purified by colum chronat ography to

afford 6-(4-brono-phenyl)-5-(4-chl oro-phenyl)-I-

( 3- met hyl sul f anyl - phenyl ) - |

, b-di hydr o- pyrazol o[ 3, 4-d] pyri m di n-4-one (2). [00901

Step B: A solution of

terl%{ gm) 8 U(¥ | "P’he rea(ctloncxl;ux?urrg 15%933 at)O °|C 1:3 30rrx$1}n efore a solutlon of
p rsmm H,D,(2:7d |ghyz|1|r ﬁmp,y)nﬂ z@ica{u&tea Hozltilmy 2 infli) Ghdn wétcﬂ(mesdrﬁz) is added.
5.Q00 g, .9.26 mml) in acet ri 45 nL), .sodi.um
o B Pt AR & shredantio o ihat run bty sl bissreoT 2N
M N4QH 8quebust ORMoN Bl @ekddly ek@dchitk with Et(?ﬂd’] Thd gkﬁnlflﬁéirdrgﬂib layer is
' j due and it

t trated d
e S S B B85 O TR TR graife Srude -
bi mahdesnafotyl 1 I hed th
br pe . dri 235"3“;;‘%’?’?3‘”3%4‘?? cobaont f‘éﬁr - d puri fi g&
ovOBERZL o C SHion e Rt F Gy et ph hydiazine (086
3- 46rréxﬂﬂd 4 hhﬂmymeﬁyﬁﬂéé)@h{oﬁéd?t@myé )us4maaﬂ§>m EtOH (23 mL) is
[ ro - ol o] 3, 4- m di n
o P o7 402 B § R 8ot omayat bR Y ontins Yool Ry b o sfea e
sodhmﬁmmgrafh a6 priovide a&hﬁlncB}-[ﬁmétﬂarM\ﬂim PeRAY-I Hpyole-4-
ox hecpc%wbﬂél tgxoaﬁgﬁ ehwé 0o ﬁég&gﬁg %lylbl xgl' p%oH N;0,S
dl(ﬁ" yx/cl"j ﬁf A w Vll’ (’ °u§° Oé 13H1sN;04
8. @3+Hvl(.1,ifoundestibanol (50 pxL), dichl oronet hane (150
h h 4. 86

LT Rl e S e R e R o e
[ Smﬁth::ﬁ%lﬂﬁbngllt-;;}khylf o,s-glygm-?%?grﬁﬁ{p?gﬁmnmge Ré€pared as
i SeRPIPER i ammple? (Soes Be BFin P BRI ik Resulfqgl-phonyD)-
Or gipirazdiey @arbbsylidracid@thyy ester a2 &It s-ﬁﬁiﬁsenhaaﬁadfan;r h1epheny1 1H-
o #;%?ezaﬁr duﬁ%cyh%fugé' Ll oo, B Bk (OB CE U TRSY S8, 18, 853 (a,
3 [18), 847 [y, oHn Trsiodimy 23y, 3:9¢ 4d, a o B3-@hemyi. 50 @; 2747 bndiH), 7.13

&hglff)\/ 8?52 q%g)s {5 &1y g-'rv?s LadheENE SRS RIS Mt i s60.1,

found 569.1.

Example 15

1.2.31triazolo[4.5-d imidin-7-one
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[0092] Step D: To a stirred solution of acetic acid
3-[6-(4-brono-phenyl)-5-(4-
waihworw4phenyl ) - 4- oxo- 4, 5- di hydr o- pyrazol o[ 3, 2a)¥s2001Mi07989

din-1 -yl]-benzene sul fonyl nethyl ester (17, 5 g,

8.14 mmol) in nethanol (25 nlL), tetrahydrofuran (50

m.), 1N aqueous sodi um hydroxi de solution (8.12 nL) is

added at 00C. The reaction m xture as stirred at that

tenperature for 1.5 h. Then it is concentrated to a

drysresidue. It is coevaporated with toluene to get

ri f solvent traces. The sulfinate s&H@) Q,bt a| ned
ken to.next sf i t hout further

[0093] @f'eep;‘&.To a stlirNed soffR%on sul fi at| ?Nalt
2+5 g, 4.43 motN7i A\ di chl or onet hane

S ryl_chloride (0.658 4.87 mol ) gi ded a@\
Ogg’\ugher eaction m xtur @ Mered at that SO,Me

t enper at uc 15h Then the reacti® tu;els
diluted wt /mim d| chi orolgret hane. ﬂ@f
1 SPBEs s | S]

epar at ed —afi?P%ancent rat ed 0 ffm)rd
t he sul fonyl product (6). [0094 ep‘lFNTo a
stirred sol n of mnyl chl ori xZ. 3 gm@g
mol ) T gy tetrahy s@e ( 60 m.)' queous a aSOMe
sol uti (8 mL, 25 %in water) is addtd at 0oC. The
reaction mxture as stirred at that tenperature for 45
mn. Then the reaction mxture is diluted with water

an@ofi4fh! or SRBANARS fredili§ F%Bg?{ig?%hftﬁgﬁ PrIPREAOR h EOH (2 mL) is

dried, and concentrated
3-7ddeq etbyl cyanengstrin(ftd me. 3.93 Bmobrab0 BHeMar stiming aid % for 49 min.,
hy&i&ﬂéﬂz@xﬁq{s@{ m§ ’1143 E’r]ﬂ%bh”b 65 Hmho'l)ﬂr&pa&g r&é&%n%to t}(xﬁ method reported

sul fonam de (7). C cal cul ated for C23HI
S ‘{M\MH(T'“)“‘ BigR I-(yterpcgglﬁ.gj 20007 58 28¢R4asgsided. After the addmon the mixture is

S5- {itbwe® 1AW %'uﬂ 'tcplgo%l témperature and st1rre|d fo6r 1 %1 h. The mixture is then

henyl 1- 6- (4”hl or o- | V7-oxo- 3- pheny

hv@?aéﬂéwlﬁlz‘bq‘@'[(mt QWWWWEE!QW br3@yi-)e Thgombined extracts is
di fgatdhvh 191%51; flash column chr hy (silica gel, 0% ~5%

6- (4- Chl or o- }'3?3 e nyl -65 o[nfto P ygmlScatggtrarretT} I

[MegHg}‘Iéth) gbgp@paﬁ-_armno-l -(3-methanesu fonyl-phenyl) 1H-[1,2 3]tr1azole-4-
carboxylic acid ethyl ester as a white solid. HPLC-MS calculated C,,H,4N;0,S (M+H"):
311.1, found: 311.1.

[00105] Step B: A mixture of 5-amino-1-(3-methanesulfonyl-phenyl)-1H-
[1,2,3]triazole-4-carboxylic acid ethyl ester (310 mg, 1 mmol), 4-bromo-N-(4-chloro-
phenyl)-benzimidoyl chloride (1.2 mmol) and TiCl, (2 mmol) in anhydrous dichloroethane
(5 mL) is heated to 150 °C for 14 h. After cooling down to roomn temperature, the mixture is
diluted with CH:CI: (20 mL) and treated with water (30 mL). The solid is collected by
filtration and washed with MeOH (5 ml) to provide the crude 5-(4-bromo-phenyl)-6-(4-
chloro-phenyl)-3 -(3 -metha.nesulfonyl-phenyl) 3,6-dihydro-[1,2,3}triazolo[4,5-d]pyrimidin-7-
one as yellow solid which is used for next step without further purification.

[00106] Step C: To a solution of crude 5-(4-bromo-phenyl)-6-(4-chloro-phenyl)-3-(3-
methanesulfonyl-phenyl)-3,6-dihydro-[1,2,3]triazolo[4,5-d]pyrimidin-7-one (120 mg, 0.216
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2-yl)-phenyl]-1I, 6-di hydro-pyrazol o[ 4, 3-d] pyri mdin-7-0

ne is prepared as described in Exanple 2 (Steps B and
wWa)oo7/uuFIg 4- am no- 5- phenyl - 2H pyr azol e- 3- car rCayU$2007/007989

acid ethyl ester (Rochais, C; Lisowski, V.;

Del | emagne, P.; Rault, S. TetrahedronLetters 2004, 45,

6353.) instead of 5-ammo-3-ne

yl sul fanyl -1 - phenyl -1 H pyrazol e- 4- car boxyl i c acid

ethyl ester; HPLC-MS cal cul ated for C29H26BC NAC3 (M

oo T 51§ vy e e dplpn e 6 hgiimal, badpp:cr,
t Q‘t’l(’j&ﬂ‘@t 6192minol) asd ROAL 64ain0 0.65 &ﬁmﬁ)- The reﬁhﬁ:ﬂ%li‘ig}énﬁe is degassed and
o Pt o Hort G s B A soniigclop s s ity i s poured
d Ixiifat“hyelr CErhByand egtfdotadivelth Etelc 43 /110 nil) Othz dﬂ%?ﬁc%)lzgeﬂ'&e combined
heg P png clogtiand e tMasib ArEUSinddl 1 it pecnt ane
( ]sle_aﬁI) tharedidax tsrpalfiﬁatbyll_ldsﬁl ccﬁﬁlﬁﬁﬁghr()_&?tﬁ&airﬂli@ (gxllIh gel,
ARt Yt by S WS sy
Chﬁ@hmb@gbﬁmipyiertyb) S[@Mlms-teu'amethyl -[1,3,2]dioxaborolan-2-yl)-phenyl}-3,6-
44 Ch lqﬁvpazglo%l;—d]? OX%m 7 neas lro_wsns[oﬂrd( 4,4,5,5-tetra

1 [eoﬂmlu oanxeps Dt Arreatiyil tubpis emtgddxaﬂié-chm&b@hawlmm o[

T N TR O

1Bihylde£[4 2(3qtr:a|zui)>[4fﬂgﬂpﬁ1miﬁmmdné(gﬁn% 0.p$sERhb1),3-EflofBpyrizine (12.1

Fal | d l e
( 2y, Q0B okt OIS e A TR A2 b3}y (5. G008 mumo, 1,3-bis-
(zbtdnsapémwpyé@{)-wﬁm&zpham chloriddi(dny eklrgo epgr fhéfl)@nd anhydrous
L1 M al ar Cl I met amde IS
VB GRS ity FRRENS 1 ior Gy e Eoctqd yrosiely Sonngefins the sk
Mz )/atﬁiug a3 N;, dor thrkd tlm% frhe’datklred |réﬂ):tlon7nn3c&1ré fidhenl H&ted at 90 °C for
d%]l-‘ %&e regétga% rlt]g:}e E‘f’l:l épfijeféizoi;%x,to ga'gﬁn, teépﬁtu{esa’nd §Fﬂt?d with H,O
]IC—IRIL(ng mnolcid wedfbr therextratibl GG NAD3. ThY coibine®Edralts are
oun

conccntrgted 1?Inder vacuum and purified by preparative LC/MS to provide the title
compound. '"H NMR (CDCL) & (ppm) 9.03(s, 1H), 8.93 (s, 1H), 8.66 (s, 1H), 8.55-8.60 (m,
2H), 8.07 (4, 1H), 7.99 (d, 2H), 7.83 (t, 1H), 7.52 (d, 2H), 7.37 (d, 2H), 7.16 (d, 2H), 3.14(s,
1H). HPLC-MS calculated C»;H,;;CINsO (M+H"): 477.1, found: 477.1. HPLC-MS calculated
C27H,3CIN;0,S (M+H"): 556.1, found: 556.1

- dihydro-[1,2,31triazolo{4.5-d]pyrimidin-7-one
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Exanpl e 10 6-r4-f6-am no-pyridin-3-v

- phenyl ] -5-(4-chl or o- phenyl ) - 3- net hanesul fi nyl -1 - pheny
W0l 2007/B0454i hvdr o- pyrazol or 3. 4-dl pvri m di n- 4- on@{(T0GRP07/007989

The title conpound is prepared as described in Exanpl e

2 (except only 1.25 equivalents of nCPBA is used in

Step C as a light yellow solid product; 1H NWMR

- (Cbd 3, 400 MHz) d 8.28 (s, IH)y, 8.16 (d, 2H), 7.64

(d, IH, 7.52 (t, 2H), 7.41-7.34 (m 7H), 7.15 (d,

2H), 6.58 (d, |Hj2N4, (br, 2H), 3.25 (s, 3H);

HPLC- M5 cal cul at ed flor §C29H21 O N6 SEeMe 553, 1

found 553. 1. Exanple

-f 6- (4- Brono- phenyl V5- ( 4- |nv

-4-oxor4.5-dihvdro-pyrazolor3N4- 1E?¢in1din-l-vn -

[ 0099]

3- [ 6- (4- Brono- phenyl ) - 5= hl a® o- phenyl ) - 4- oxo- 4, 5-d

hydr o- pyrazol o[ 3, 4- d]pyrimdin-Il-yl]-benzoic acid (60

ng, Ollmuol) is treated with SO 2 ( 1 nL) at 600C

B 0080 S G- M e w b b s S B

g eséthhnesmﬁxtxyiﬁmsmye,d-dinyldaﬂm%zgh]m@blsfat]@r(ﬁ&%%_lmdn be prepared
r | 0 Vi rous S rr sol utlion

(SRR Stpilo ey e e B e At a4 Syl

p Ul j3f2]ddkabyrolal/IMA)-phenyT]By-Gitydrbp1 ,2,Bﬁﬂiaomp4_wa}wﬁlnudin-7-one by
R 220, L 2B SIS e (585 om0, 15,

r y8.52(dnHEB); §25(d; 1H)) 811948015(m, 2H), 7.92(t, 1H), 7.58-7.64 (m, 4H), 7.34-7.42(m,

) - Bsf 4: chl Qros =4 -4, 5-di hvdro-nyrazol or 3. 4-

di%{)r g Bhrs By L 103 R °f'6‘d‘1‘6‘8¥28§2°f%¥104 QMR R 70-1, found:
yri7@m 3-yl ) - phenyl ] - 5- (4-chl or o- phenyl H >xo- 4, 5-

di hydro- pyrazol o[ 3, 4-d] pyrimdi n-1-yl]-benzam de can

be synthesized from 3-[ 6-(4-Bronophenyl) -
5-(4-ch|oro-phenyl)-4-oxo-éi5-q¢pydro-pyrazolo[3,4-d]p
yrinidin-1-yl]-benzam de P
6-[4-(5-Ami idin-2-y1)-phenyl]-5-

dihydro- lo[3.4-d imidin-4-one

[00109] A solution of 5-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-6-[4-
(4,4,5,5-tetramethyl-[1 ,3;2]dioxaborolan-Z;yl)-phenyl]-l »S-dihydro-pyrazolo[3,4-d]-
pyrimidin-4-one (prepared as described in example 51, 0.60 g, 1.0 mmol) in N,N-
dimethylformamide (20 mL) is degassed with argon for 0.5 h. Then 5-amino-2-
bromopyridiine (0.26 g, 1.5 mmol), cesium carbonate (0.648 g, 1.99 mmol), Pd(dppf),Cl,
(0.073 g, 0.099 mmol is added and the resulted mixture is degassed with argon for 0.5 h.
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by follow ng the nmethod described in exanple 2 step D

and step E. HPLC-MS cal cul ated C29H20C N7Q2 ( NM H+t) :
womaw7/A204800und: 534. 1 Exanple 14 PCT/US2007/007989

6-r4-f6-am no-pyridi n-3-yl

") -phenyl 1- 5-f 4-chl or o- phenyl VI - G net hanesul f onyl - phen

yl ")-1.5- di hvdro-pyrazol or3. 4-dlpyri m di n-4-one

[00101] To a suspension of 3-nethylsul fonyl-analine

hydr ochl ori de (1.00 g, 4.82 mmol) in concentrated HC

b PR 1 s et B05CT AR Auh e iy gooled o

| 2nd dilite®drtRivaler 443 ek@ictedOnitH dthyl atdddte (3x)S athbl torbinéd organic layer is

ted HO
CarshesdyRibrire, dieg Bvar S Forcknsiidcn Prbeq BaErGHve HPLC to
Maffotd G[4-G-dhihé-paitinl-yl)-ghenyl P5-(e1blogihem@) 1 -(DaEMHAR-sulfonyl-

sl owl Slfled W t NaOH.aqueous. sol uti o
PP SRy PR RIS TN GHER. 400 Mito) 5 8.94
or(@anHy; 8leayay 1}1{)3 8V gd) er), Widsky 93 (i) 8 H),c829] 19y,e7. 68V m, SH), 7.34-

ek KA Ry ST oty er € SN aarazasge s pona

ofsebloe above crude
(3- et hanesul f onyl - phenyl ) - hydr azi ne (0.86 g, 4.6
nmol ) and . et hyl (ethoxynethylene)cyanoacetate (0.78 g,
4.6 mol) in EtOH (23 nL) e%% d at 80 0C for 2 h
before renoval of the sol v e residue is purified
: oyl)-al€3-methanesulfonyl-phenyl)-1.5-

5-am no- f—(3 neth» e uffon I3gp nyl -ltt razol e- 4-
carboxylic acid e ow sol i d;

HPLC- M5 cal cul ated for @ N3Q,S (MHI T) 310.1, found
310.1. [00103]
6-[4-(6- Ami no-pyridin-3-yl -ph;nyl §- (4- chl or o- phenyl

) -1 - (3- Sy N
nethanesulfonyl-phenylg |hy%ro-' razol o[ 3, 4-d] pyr
i mi din-4-one is prep r_ describn;Exan'ple 2

(Steps B, D and ﬁz Ag
5-am no-1-(3- nethdhesdrfonyl phenyl ) - o
{00110] A solution of 5-(4-chloro-phenyl)-1-(3-methanesulfonyl-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 (prepared as described in example 51, 0.50 g, 0.83 mmol) in N,N-
dimethylformamide (20 mL) is degassed with argon for 0.5 h. Then 2-amino-5-
bromopyrazine (0.216 g, 1.24 mmol), cesium carbonate (0.540 g, 1.66 mmol), Pd(dppf),Cl,
(0.060 g, 0.082 mmol) ) is added and the resulted mixture is degassed with argon for 0.5 h.
The reaction mixture is then heated at 100 °C for 24 h. The reaction mixture is cooled to rt
and diluted with water and extracted with ethyl acetate (3 x). The combined organic layer is
washed with brine, dried over Na,SO,, concentrated; and purified by column
chromatography over silica gel (60—120 mesh) to afford 6-[4-(5-amino-pyrazin-2-yl)-
phenyl]-5-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-1,5-dihydro-pyrazolo[3,4-

. dlpyrimidin-4-one. 'H NMR (CDCl;, 400 MHz) § 8.93 (s, 1H), 8.60 (m, 1H), 8.42 (s, 1H),
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| H pyrazol e-4-carboxylic acid ethyl ester instead of
5- am no- 3- net hyl sul fanyl -1 - phenyl -| H
wWa yarmh®- 4- car boxylic acid ethyl ester; 1H NNRTGRE)7307989
400 MHz) d 8.95 (s, IH, 8.53 (d, IH, 8.37 (s, IH,
7.99 (m 2H), 7.92 (d, IH, 7.73 (t, IH, 7.50 (d,
2H), 7.37 (m 4H), 7.13 (d, 2H), 6.95 (d, IH, 3.12
(s, 3H); HPLC-Ms cal cul at ed for C29H2 1C N6GBS (M +H+)
569.1, found 569.1. Exanple |

ﬁgyﬁggﬁfé Hbﬁg’%gﬁllﬂ%nfﬁ“ fﬁ-Ble 7P0S V), 7.47 4, 2), 7.36 (4,
-SSBH)yu_tsadelzn),s:rbgr(bxazm 024 (8 3Hd'||\3|amégf rxkrg; Ig%-mmm&ﬁéﬂ :
o(rezglfx’?%lrv@??aéodﬁwf;’“&g@gded et hyl . cyanoacet at e

(444 ng, 3.93 Mol ) at 0 OC. After stirring at 0 0C

for 10 min., azidobenzene (541 ng in 3 nL EtOH, 2.75
ol , prepared accordi ng tExtHi]ﬂe%t hod reported by M
Het ¢ 9

MINQ-pyLin [
warmup to roomtam g_{me_l M}@_@rﬁfdﬁm%ﬁ 14 h. The

m xture is then treated with water (30 nL) and
extracted with EtQAc (3.30 ni). The conbi ned extracts

is concentrated and puri y ®l ash col um

chr omat ography (silica gels % \O—VCHZCI 2) to
provi de « N

5-am no-1| - ( 3- net hanesul fo emyI NI H[1,2 3]triazol
e-4- carboxylic acid er as |¢)e sol i d.
HPLC- M5 cal cul ated Cll2H BNAOAS (M+H 1.1, found:
311.1. [00105] StegN'B’NA ni xture of o)

S5-am no-| - (3- et hanesul f onyl - phenyl ) - | H :
[1,2,3]triazol’e-4-carboxylic acid ethyl ester (310 ny,
1 Wﬁbll)l 4- BrsohtioNof SH4c¢hlerp pbérayhyl-(3-mdéshanesulfodplyihenyl)-6-[4-

i AP Sphey TR AeBRibotan £ SpdBhs HVPERAERHR 4 a1

Af mmmmodl-wmgprdmﬂ asalesavibed inerpeplat Y090 g hs mmol) i dN-S
dimethylformamide (25 mL) is degassed with argon for 0.5 h. Then 2-amino-5-
bromopyrimidine (0.388 g, 2.23 mmol), cesium carbonate (0.97 g, 2.98 mmol), Pd(dppf),Cl,
(0.109 g, 0.149 mmol) is added and the resulted mixture is degassed with argon for 0.5 h.
The reaction mixture is then heated at 100 °C for 4 h. The reaction mixture is cooled to rt
and diluted with water and extracted with ethyl acetate (3 x). The combined organic layer is
washed with brine, dried over Na,SO,, concentrated, and purified by column
chromatography over silica gel (60—120 mesh) to afford 6-[4~(2-amino-pyrimidin-S-yl)-
phenyl]}-5-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-1,5-dihydro-pyrazolo[3,4-
d]pyrimidin-4-one (T-468). 'H NMR (CDCl;, 400 MHz) & 8.95 (s, 1H), 8.57 (br, 3H), 8.37
(s, 1H), 7.93 (d, 1H), 7.74 (m, 1H), 7.37-7.51 m, 6H), 7.16 (d, 2H), 5.31 (br, 2H), 3.13 (s,
3H); LC-MS calculated for C2H,CIN,05S (M+H") 570.1, found 570.1.

Example 23
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diluted with CH2A 2 (20 nL) and treated with water (30

m.). The solid is collected by filtration and washed
wononfr1doedH (5 m) to provide the crude PCT/US2007/007989

5- (4- brono- phenyl ) - 6- (4-

chl or o- phenyO S*S- net hanesul f onyl - pheny”~-S. d-di hydr o-

| .Sltriazolo™. S-dl pyrimdin-?- one as yellow solid

which is used for next step w thout further

purification. [00106] Step C. To a solution of crude

5- (4- br.ono- phenyl -6 (4 chloro phenyl) 3-(3-_

net hanesla{#&Alaro-gheaying Aepy he pdib

5-d] pyrim din-7-one @pdAmidn-1 ﬁﬁmha in' DVF (1.5

m.) is added bis(rinaco ato)ai%oron (76nmg, QJIQmol ),
Pd(dppf)2d 2 (17.6 ng, 0.02mml) and KOAc (64ng, 0.65
mmol ). The reaction n1mture i s degassed apd heated at
800C under N2 for 1 ouq. After cool wn of the
reaction mxture, it Tg into er W45 nl) and
extracted wth EtQCAc (3 1 . _tghe Organic | ayers are
conbi ned and washed with brine (Zq N and dried
(MgSH4). After renoval of FRe Ny agent and

solvent, the residue.is @ edpoby flash col um
chronatography (silica §€l, 0% 60%t OAc/ hexane) to
provi de the desired product 6-(4-chloro-phenyl)-3-(3-
net hanesul f onyl - phenyl )-5-[4-(4, 4,5, 5-tetranet hyl -[
>:5.0Q1]1@:I oX ab%[%d%&l@o;nhyn%nm ?(%pﬁazm-Z-yl-phenylH 5-dihydro-
el EIBF 4-d Ed-f‘%r%'b AmideChiP¥L §ﬂﬁl%§19ed7ﬁ(9ﬁ§ .Ié‘% Pr%%’ﬁghenyl)-

SO Ste reacti on els C
65((4-0@@@phﬁﬂgﬂ-é@o)4,$dt{’xgdm-pyrazolo[3 4-dJpyrimidin-1 -yl]-benzamlde (example

‘ ”ﬁbg%%ﬁwn%yé f e%«%n’bé% {nAexfnf&plg ’12 si2p G 3E DML EIMs

I oxabor ol an-
dlchVBI’P@dPrzszq@Fthl(&m[SZO %, fainsdy 62041 .di n- 7- one (32 nm,
0.053 mmol ), 2-chloropyrizine (12.1 ny, 0.106 mmol),
Cs2CXB (34.5 ng, 0.106 nmol ), Pd2(dba)3 (5.5 ng, 0.005
nTTD|) 1 3-bi s- Example 24

I 3H—|nldazolﬁl-lun1chlor|de

nL) The n1xture IS mg qgQﬁMEQQ§§§§§Q>by alternately
connecting the flask ‘fo vacuum and NZ for three tines.

The dark red reacti orf! reds then heated at 90 0C
for jij:
,SO,CH;
» b

H,N" "N H

[00113] A solution of N-(3-{1-(4-chloro-phenyl)-6-o0x0-2-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]}-1,6-dihydro-purin-9-yl}-phenyl)-methane sulfonamide
(prepared as described in example 26, 0.700 g, 1.13 mmol) in N,N-dimethylformamide (15
mL) is degassed with argon for 0.5 h. Then 2-amino-5-bromopyridine (0.290 g, 1.69 mmol),
cesium carbonate (0.740°g, 2.26 mmol), Pd(dppf).Cl, (0.040 g, 0.056 mmol) is added and the
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16 h. The reaction mxture is then cooled down to room

tenperature and treated with H2O (10 m.). EtOAc is
wazedi1fess t he extraction (3 3 nmL). The comnbi nerRCT/US2007/007989

extracts are concentrated under vacuum and purified by

preparative LC/ M5 to provide the title conmpound. 1H

NVR (CDA 3) d (ppm) 9.03(s, IH), 8.93 (s, IH, 8.66

(s, IH, 8.55-8.60 (m 2H), 8.07 (d, IH, 7.99 (d,

2H), 7.83 (t, IFD 7 52 (d, 2H), 7.37 (d, 2H), 7.16

(d, 2 3. 14(.s, HPLC- M5 cal cul ated C27H17C N6O

( Wﬂts rmx&tyqls j_iegals%mth aggen for 0.3 v ‘The\peaction mixtuge igthen heated at 100

C2¢ Hd3 . N F Saclibi-Hixture 15555616& to it Qluﬂdlute'a%th]wm Eﬁra];ﬁd with

-r4- am no ridin-3-y henvn- 6- <' 4 chl or o- | V3
_ (egmyiécleﬁéﬁ{ég | H’r‘?é ﬁ(ga.Bl éayer is W Pv&th&nne 1ed o er Na,S0,,
. 2orckhtrdtey @hdpudified 8y Piparhingd HPLE ©REHAIN-G {64a1'6150~6\ynd1n—3 -yl)-

puno ridin 4-chl or o- hen
lsm«f%ﬁw}?aﬁ@rﬁmo-b%%%rnm@[x e%e%? Sgonamide
5—ad]a BeNbWisélid) - H-NMR (cngommopw@rse;:isﬁ(& qrn) 8 22 (m, lH), 8.12 (d, 1H),
( 1 9% (ghllg—?): "Zgg ﬁﬁ%ﬂﬂ 37 {nr, 2ﬁ§f7h36}1n(gf %h;,m%'(a plrl]{e), oA 13 (d, 11[1) 3.0 (s,
3,32hdLoxabesieliasd for O, TNRNGS VB-15) sty dsealsk3 8, 3] tri a
zol o[ 4, 5-d] pyri m di n-7-oneby follow ng the nethod
described in exanple 2 step EE 1H NVR (CDA 3) d (ppm

8.89(s, IH), 859(d IH) 82%%4)“—0 8. 10- 8015(m
2H) 792(t IH), 7.58- 34-7.42(m 4H),

%gSHQOG N7G3S (M - H+) hggégégigmgmﬂq 570.1. Exanple
-r4-(5- Am no-pyridin-2 5- (4-chl or o- phenyl ) -
| - (3- met hanesul f onyl - phe ") - 1 5 di hvdr o- pyr azol of
3.4-d] pyri mdin-4-one [ OOTO9INA §n|on of

5;(4-chloro-phenyl)-l
- ( 3- net hanesul f onyl -

[00114] 3-[6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-4-oxo0-4,5-dihydro-pyrazolo{3,4-
d]pyrimidin-1-yl]-benzene sulfonamide (prepared as described in example 31, used without
purification, 2.00 g, 3.59 mmol) in N,N-dimethylformamide (60 mL) is taken in the round
bottomed flask and is degassed with argon for 0.5 h. To the resulting mixture is added
bis(pinacolato)diboron (1.09 g, 4.31 mmol), Pd(dppf).Cl, (0.29 g, 0.36 mmol), potassium
acetate (1.00 g, 10.77 mmol) and the resulted mixture is degassed with argon for 0.5 h. The
reaction mixture is then heated at 80 °C for 2 h. The reaction mixture is cooled to rt and
diluted with water and the compound is extracted with ethyl acetate (3 x). The combined
organic layer is washed with brine, dried over Na,SO,, concentrated, and purified by column
chromatography to provide 3-{5-(4-chloro-phenyl)-4-ox0-6-{4-(4,4,5,5-tetramethyl-

[1,3 ,2]dioxaborolan-2—'yl)-'phén)}l] -4,5-dihydro-pyrazolo[3,4-d]pyrimidin-1-yl}-benzene

sulfonamide.

43



(4,4,5,5-tetranethyl -[1, 3, 2] di oxabor ol an- 2-yl ) - phenyl ]
-1, 5-di hydr o- pyrazol o[ 3, 4-d] - pyri m di n-4-one

wamoepanad as described in exanple 51, 0.60 g,PCi/82007/007989
nol ) in N, Ndi net hyl formam de (20 nlL) is degassed with
argon for 0.5 h. Then 5-am no-2- bronopyridiine (0.26
g, 1.5 mmmol), cesium carbonate (0.648 g 1.99 mmol),
Pd(dppf) 2A 2 (0.073 g, 0.099 mmol is added and the
resulted m xture is degassed with argon for 0.5 h. The

r tiLon mxtyre is.the eat 1000 far
BSEED, A Sl it g B chbetn R Aroxa T Ao ssirinety-
Wi, Bp]cﬁgﬂb(&&aﬁ-&qﬂ)ﬁﬂleﬁylﬂh 5%&35&!;10-1&;&%&%@ g(d?yp)xx)mgﬂheyl}-benzene

i ned. argani ¢ | ayer is was t rine, dri
0\?&? O%r?c”é’%t%?léalNswamﬁ'e}r'fcrw’auw%w&bgrdaﬁsvs with
HRkdon tfér 0as lfl.Ul"ld:n 2-amino-5-bromopyridine (0.128 g, 0.745 mmol), cesium carbonate
)6 :(ﬁéiég;ggq@]ﬁ grﬁé(ﬁg &h%ﬂ@@%&) : heng4|9]mmolg is ad eldoarng tl%hrssrllx ted mixture
s ,15dd§b§3ycﬁirﬁh4oo aﬁ?mloglgfmd&ap?m xﬁlxgirgiglﬁ(xdhﬂﬁ'inﬁ)iﬂ 18Rslb/Ft41 for 4 h. The

. . 1), . m 1,4 O

( §°a°P111) mix{ure is_ °?°’§g q w@ﬁedfﬂ%ﬂraanﬁ‘ ptracted geith-gthybacetate (3 x).
( NMhe 5bﬁ1b1n3d Srfanid 1a9& i€ thhéd‘l)mh Brire) di &, ov31*‘ﬁlazsb§ ckﬁ:entrated and

I ted f H 569
Ca Cg %Fﬂﬁ%réwzéf%ﬁf eHord gy 5{475 P}m) ylzdg;ra ylp)nngu -1-(4-chloro-
| -pheryd)-6& 6P 1,6-dilyarv/pyrinl 9-ylf-Berizeric ba G atdided iyl thqn)oiso-m, 400

N NHAR PR BEA B b oY 758 o 15,7856 88,147, 10,

(785&1&{, bay) as;stqrw 1 ph); |6}4|7)(d GH)4.15 (br, 1H); LC-MS calculated for

e s e e

prepared as described in exanple 51, 0.50 g, 0.83
mol ) in N, Ndi net hyl formam de (20 nlL) is degassed with
argon for 0.5 h. Then 2- arwmﬁezbrormpyram ne (0.216
0 ) 6

resulted mi xt ur e. is m&haﬁiefshlf for 0.5 h.

N S0LCH;,
| b\n

Z H

[00116] Preparation of 5-amino-1-(3-nitro-phenyl)-1H-imidazole-4-carboxylic acid
ethyl ester:

OOEt
N
NCYCOOEt HC(OEt);. 'NCYCOOE[ 3-nitro-aniline Q{

N~ NH;
NHz acetonitrile, reflux {/N RT

OEt
NO,



The reaction m xture is then heated at 100 OC for 24

h. The reaction mxture is cooled to rt and dil uted
woahvizaser and extracted with ethyl acetate (BCHYS200h@7989

conbi ned organic layer is washed with brine, dried

over Na2SO4, concentrated, and purified by col um

chr omat ogr aphy over silica gel (60-120 nesh) to afford

6-[ 4- (5-am no- pyrazin-2-yl)-

phenyl ] - 5- (4-chl or o- phenyl ) - | - (3- met hanesul f onyl - pheny

[')-1,5-di hydro-pyrazol o[ 3, 4- d] pyri m din-4-one. 1HNMR

(CDA 3, 400 MHz) d 8.93 (s, IH), 8.60 (m IH, 8.42

( f001¥d), 8. 3K sphtion M)a,rm&-&)%né-ﬁcetlb kbid ethyBOedter (1.7.06tD), 13303 Mhol) and

. 7.73
g%gt%'gpadrﬂ?matg% % BP3 Z ﬂ{ﬂol) ai%(;j%gxle (éigm&glsdxf Fl%% at reflux for 45
3hiin. TGe Mactixml mintund ie dlldvaid t63tPA ahd\FAIHS abilie {1 8(4\:H33.3 mmol) is
0 Zﬁgd 570..1.

A3t 5P| . Fhs cppe progive abtpined ispusiied Py colimm
| )chi‘or(ra'iegrmtyhrgﬂ&mrﬂ Ihfe etk paly lydltolw Solid qkh\s/g{ St :oon
LTBGRIED o o BroRaR T B e aH e £ bR S -otorbenyi)-

-1 9-dlhydro-pur1n-6-one
(4,4,5,5-tetranethyl -[1, 3, 2] di oxabor ol an-2-yl ) - phenyl ]
-1, 5-di hydro-pyrazol o[ 3, 4-d] - pyrim di n-4-one

(prepared as described i n exanpl ecf@o\ 90 g, 1.5c @

n N, Ndi net Ifornarg’d i25 s de ed \‘\
geg }%NQ»«SB ot o br omopyH x éﬁ

(0.3 g, 2.23 cesi um carbon 097 g, 2.9

nmol ) ,o Pd( dppf >2Cl:,2 (O 109 g, i's added

the resulted mxture is degassed vvrth argon for 0%5 h.

The reaction mxture is then heated at 100 OC for 4 h.
The reaction mxture is cooled to rt and diluted with
wat er and extracted with ¢ acgtate (3 *). The
conbi ned organi cj[l"\;ayer is h brine, dried

over Na2SO4, cencdntrated, and :?Aﬂlfnbd by col umn
chromat ogr aphy Qv bl i ca @ 60- 1%0 nesh) to afford
6- [ 4- ( 2- am no—py+-dmn- 5g,y

. NO,

4-Bromo-N-(4-chloro-phenyl)-benzamide (4) used is prepared by the following
procedure. To a solution of 4—chloroaniline_ (2, 66.0 g, 517.4 mmol) and 4-bromobenzoyl
" chloride (3, 109.0 g, 497.5 mmol) in dichloromethane (1200 mL) is added triethyl amine (83.2
mL, 597.0 mmol). The reaction mixture is then poured into 0.05 N sodium hydroxide solution
and the resulted suspension is stirred at rt for 1h. The solid formed is filtered and washed well
with water. It is dried in vacuo and used for the next step.
[00119] 4-Bromo-N-(4-chloro-phenyl)-benzimidoy! chloride is prepared by heating 4-
bromo-N—(4-chloro-phenyl)-benzamide (13.39 g, 43.2 mmol) and thionyl chloride (100 mL)
for 1 h. The clear solution is concentrated and the residue obtained is coevaporated with
toluene (100 mL). A solution of 5-amino-1-(3-nitro-phenyl)-1H-imidazole-4-carboxylic acid
ethyl ester (1, 4.00 g, 14.4 mmol) in dry chloroform (50 mL) is then added and the resulting
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phenyl ] - 5- (4-chl or o- phenyl ) - | r (3- met hanesul f onyl - pheny
[ )-1,5-di hydro-pyrazol o[ 3, 4- d] pyri m di n-4-one
wa 0e7AeBys4 1H NVR (CDA 3, 400 MHz) d 8. 95 (s, HAHyUS2807007989
(br, 3H), 8.37 (s, IH, 7.93 (d, IH, 7.74 (m 1H,
7.37-7.51 m 6H), 7.16 (d, 2H), 5.31 (br, 2H), 3.13
(s, 3H); LC-Ms calculated for C28H20C N7O S (M HK+)
570.1, found 570.1. Exanple 233-[5-f4-Chl oro-phenv
N-o0xo0-6- (4 azin-2-yl- phenyl -4.5-di hvdr o- pyrazol or 3. 4-
xﬁ% ms @ricgr}t%uepv;:%ﬁb resx%gtl qgls}leirteadztionﬂ mtﬁxﬁ)@hﬁﬂl\sent for 6
- . SFImchydeI poxyctabrine is’i;udlﬁelq p:.ywhmudcthneﬁlatygr}xplbea afiord de: product
ed fro [ 6-{4- brono- phenyl) -
5 a(sﬁ’reeﬁs%ggc hé S’roﬁucr&% 4, 5- di hydr o- pyr azol o[ 3, 4-d] p
yriood2ej n- | - Marhmnmm-de{ 1{@>calvpd-gheh)-6kof2€l4t (841 SiS3tetréirAethyl-

AR Rl 2 ul P T F iR B ) Pisa) HRom pfomamice
5201 Exin'plgifn di n-3-yl) - phgnvn- 1 - (4-chl oro-
N-(3-12-r4- (" no- erl y Y e\i

phen)? @ ooI 6- di hva p i n-9-vnph rrethane
sul f ond OQLE8PAA S \9f Step 8

N-O O q phenytyﬁx‘m AAS. s-

1,3, xabor n- 2-y; heny@ @ SO,CH,
, 6-di hydr o8pur=nt@®oy| } - phenyl ) H'ane sul f &na 502CHs
(prepared as described in exanple 26, 0.700 g, 1.13

mml) in N, N-dé,rre hyI formam de (15 mipd deassed

with argon for Then2§‘smn05br ne
(0. 290_3"_1. &5i umcarbenate (0 2.26
nmol ), Pd(dppf)2

. 040 g, O. 056 nnD added and
theresulted mes IQS « i

The reaction m xture is el heated 100 OC fo
The reaction mxture is cooled to rt and dil ut ed vvlth
vvater and extracted with ethyl acetate (3 *). The

@Biﬁiz Sor gt%{)‘ IAC Tlo aa%grrred ssbluvt\i%xsl’ IQF 9 (4V\faromo-p51ierpy?)’-l -?J—(i:hqgro-phenyl)-g-@_

nitro-phenyl)- 1,9—dihydro-purin—6-onc (6, 4.5 g, 8.6 mmol) in ethanol (160 mL), iron powder

(2.4 g, 43 mmol) and saturated solution of ammonium chloride (60 mL) is added and the
reaction mixture is heated at 80 °C for 6 h. The reaction mixture is filtered through the
celite. The celite bed is washed well with methanol and chloroform. The filtrate is
concentrated to afford a residue. .It is dissolved in ethyl acetate, washed with 10% sodium
bicarbonate solution, water and brine, dried over Na,SO,, concentrated. The crude product is
taken in diethyl ether (4x) and stirred for 20 min. to provide 9-(3-amino-phenyl)-2-(4-bromo-
phenyl)-1-(4-chloro-phenyl)-1,9-dihydro-purin-6-one (7) as a brown solid.

[00122] Step B: To a stirred solution of 9-(3-amino-phenyl)-2-(4-bromo-phenyl)-1-(4-
chloro-phenyl)-1,9-dihydro-purin-6-one (7, 3.8 g, 7.71 mmol) in dichloromethane (90 mL),
methane sulphonyl chloride (1.76 g, 15.4 mmol) and triethyl amine (2.73 g, 26.9 mmol) are
added at 0°C and the resulting mixture is stirred at rt. After 2 h, water is added to the
reaction mixture and extracted with chloroform (3 x). The combined organic layer is washed

with brine, dried over Na,SO,, concentrated to provide bis-methane sulphonamide of 9-(3-
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concentrated, and purified by preparative HPLC to
afford N-{3-[2-[4-(6-am no-pyridin-3-yl)-

wivenyldohsdl - (4- chl or o- phenyl) - 6- oxo- | , 6- di hydr ®qIUUS$20072007989
yl ]-phenyl } - met hane sul fonam de, as a yellow solid. 1H
NVR (CD 30D, 400 MHz) d 8.51 (s, IH), 8.22 (m IH),
8.12 (d, IH), 7.93 (d, IH, 7.55 (m 6H), 7.37 (m
2H), 7.34:-(m .2H), 7.32.(d, 1H., 7.10 (d, IH), 3.0 (s,
3H); LC-MS calculated for C29H22C n S O3S (M T)
584.

D BB R RS PTG PR O S B - s ) 2 o
I)a@{fﬁﬁhdchﬁ di hvdr o- purin-9-vn- [00114?
-bro 4-ch ny
yOEE, o o P el it e e e of 513-Smino-
S mhé@nmmo?prpaa@npd(?édge@mbaob -difly % Ph-6-0ad (8, 3L 7 mmol)
Wi [ n
N Peihaftbien K5 i Tt ot SHRBH (32 8 47 s is added
b @hd thieecufting sl xtareds heated ag@A®efbr Whi Thé FegQibnimiktue i6 diluted with
sulting,mxture, i. ed . . .
bl e 8 Farmedhie Qe Seetats G e compagirgame aver s
2 GtazhedGrviftOorine, diied @verNa, 0., mbaﬁﬁiedmrﬂ(pﬁhﬂé&)(cfbhﬁﬂl g,
10, 77 I nd the . r ure. i S
Py hrafRenhy B v G Flombr e 1 P e oo m a6
atdilgarddfurincg-yd-phenyljhaethae gﬁlfdhﬁmm)@),l hﬁaﬁ-&hﬁ@ﬁilﬁd to rt
iluted. w th.water and the co [ tract )
ittt s PR phompptp TR e orgr et b B B ainyaro-
i 3>uhiﬂ-9k)e};|phﬂhylf}l-lﬁntlialﬂe sulfdﬁiﬁﬁde o/ e0.8 Mamunomﬂ mg&maéﬂ%
i fi . m_chronpat o rov1
AL PO ey 15 oS R T Besipd it ind :BAEE yih prgpn for 0.5
- h[ To the resulting rmxture is added bls(pmacolato)-dlboron (5 28 g,20.8 mmo;), [
1, I QX hen 0- pyrazagl o
S rpp oy AR F95 o) e aiebeie T ah b FRpDyiDg g mixcure i
S @egtissedrwiel argon for 0.5 h. The reaction mixture is then heated at 80 °C for 3 h. The
:?’_ri.a%tlglfr n&xlgxhrg rxsocoggs nc}/ t 2md dxl%te% wnth[vsz;t , Aﬁ’ng ih5e cgm%c?t}nrdallsrrgérg tLd with
[ ki3] adechmosabo Thé afmb%xeﬁlo}ggﬁfow+ l]s-vlhls}%ddinfhylgfne;dﬁéﬁ 8\6@ IN2,S0,,
enzene sul f ona . ,
b s % R i e SR B TP hetoaa Y- 41-C-chibko-pheny
dﬁgﬁ&sﬁﬂt-(m,lt,ﬁS-teUamethyl [1,3, 2]dloxaborolan-Z-yl)-phenyl]-1,6—dihydro-purin-9-yl}-
phenyl)-methane sulfomndde (10) as off-white solid.’

[00125] Preparation of N-{3-[2-[4-(5-amino-pyridin-2-yl)-phenyl]-1-(4-chloro-
phenyl)-6-oxo-1,6-dihydro-purin-9-yl}-phenyl } -methane sulfonamide:
[00126] A solution of N-(3-{1-(4-chloro-phenyl)-6-oxo0-2-[4-(4,4,5,5-tetramethyl-

[1,3,2]dioxaborolan-2-yl)-phenyl]-1,6-dihydro-purin-9-yl} -phenyl)-methane sulfonamide
(10, 0.35 g, 0.57 mmol) in N,N-dimethylformamide (15 mL) is degassed with argon for 0.5
h. Then 5-amino-2-bromopyridine (0.. 147 g, 0.850 mmol), cesium carbonate (0.360 g, 1.13
mmol), Pd(dppf).Cl, (0.020 g, 0.028 mmol) is added and the resulted mixture is degassed
with argon for 0.5 h.. The reaction mixture is then heated at 100 °C for 12 h. The reaction
mixture is cooled to rt and diluted with water and extracted with ethyl acetate (3 x). The

combined organic layer is washed with brine, dried over Na,SO,, concentrated, and purified
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argon for 0.5 h. Then 2-am no-5-bronopyridi ne (0.128

g, 0.745 mmol), cesium carbonate (0.323 g, 0.993
wanot/)204Rd(dppi) 20 2 (0.036 g, 0.049 mol) i sPcadck2d07/007989

and the resulted mxture is degassed with argon for

0.5 h. The reaction mxture is then heated at 100 0C
for 4 h. The reaction mxture is cooled to rt and

diluted with water and extracted with ethyl acetate (3

*). The conbi ned organic |ayer is washed mﬁth brine

dried over Na2SO4, concentrated, and purifie

prbgwéqpapPWQ Qfg)rgfl\f &3 1R-14- (5-armno-pyndm-2-yl)-pheny1] 1-(4-chloro-

31{11&1 )46-6367-13mdﬁﬁfdﬂyﬁdrﬂLmy@pﬂéngr}ﬂh&ﬁBﬁbLulko‘nﬁﬁ'ﬂ&his@' 9alRNsolid. 'H

;%n 186 oxo- |, 6-di hyd@{ ao- éudr}'@n7 9;%3-9 36 dg Sk 768 (my 24)), 7.38 (m,

|84213 7(7 256(?{,*['}@ 3|8010(Z €130} Ld:l(ﬂ)ls cagcla_lb%ec{fm chhQ2c11~77o‘§§ (1(4WH*) 584.1, found
(m
P? (d IH), 6. 15 (br IH); LC M calculated for
C28HQOG N7BS (MH H+) 570.1, found 570.2. Exanple 26
N-{3-f2-r4-(5- Am no- pyridin-2-yl "' >-phenvn-|-f
4- ChI O O PhBnVn- OOXO 1. 6- Ex&mmsw purl n-9-yl | phenyl
f .

aci d et hyI ester [OomﬂgrﬂdﬁqLﬂMmﬂﬂile

am no- cyano- acetic acid ester
mol ) and tri et hyl ort hS
in acetonitrile (175 nlL) i's
mn. The reaction m xture |s aljl
3-nitro aniline (18.4 g, WO/ N i s added and
stirred at rt for 12 bha JHe ude pr -‘ct obtained is
purified by colum c ko .tography to N the
product as pale yajNOWS0lid (1). [00 18] Preparat|on
of .2-(4-brono- phenyl)-.1-(4-chl oro-phenyl)-9-(3

-ni tro-phenyl)- 1,9-di hydro-purin-6-one:

{00127] A solution of 3-{5-(4-chloro-phenyl)-4-0x0-6-[4-(4,4,5,5-tetramethyl-[1,3,2]-

(17.06 g, 133.3
7 g, 133.3 mmol)
reflux for 45

et h L

dioxaborolan-2-yl)-phenyl]-4,5-dihydro-pyrazolo[3,4-d]pyrimidin-1-yl}-benzonitrile
(prepared as described in example 40, 1.00 g, 1.81 mmol) in N,N-dimethylformamide (25
mL) is added and the resulted mixture is degassed with argon for 0.5 h. Then 5-amino-2-
bromopyridine (0.472 g, 2:72 mmol), cesium carbonate (1.18 g, 3.62 mmol), Pd(dppf),Cl,
(0.147 g, 0.181 mmol) and is degassed with argon for 0.5 h. The reaction mixture is then
heated at 100 °C for 2 h. The reaction mixture is cooled to rt and diluted with water and
extracted with ethyl acetate (3 x). The combined organic layer is washed with brine, dried
over Na,SO,, concentrated, and purified by preparative HPLC to afford 3-[6-[4-(5-amino-
pyridin-2-yl)- phenyl]-S (4—chloro-pheny1)-4-oxo-4 5-dihydro-pyrazolo[3,4-d]pyrimidin-1-
yl]-benzonitrile. LC-MS calculated for C29H,3CIN,O (M+H") 516.1, found 516.1.

Example 28

dlpyrimidin-1-yl)benzonitrile
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4- Br ono- N- (4- chl or o- phenyl ) - benzam de (4) used is

prepared by the follow ng procedure. To a solution of
WORHIWEBani | ine (2, 66.0 g, 517.4 nmol) and PCT/US2007/007989

4- br onobenzoyl chloride (3, 109.0 g, 497.5 mml) in

di chl oronet hane (1200 nL) is added triethyl am ne

(83.2 nL, 597.0 mmol ). The reaction mxture is then

poured into 0.05 N sodi um hydroxi de sol ution and the

resul ted suspension is stirred at rt for Ih, The solid

f or med |§ tered and washed melbn ter

dried in v used for the next [00119]

4- Br ono- N- henng benzi m doyl % eis

pr epar ed by Qe

br ono- N—(4- org ph ) benz 39 g,
mmol ) anért honyl %ﬁ (1085;(::r for 1 h. ehear
solution is contentr. ed“and th esi duez obtai ned is

coevaporated with toluene (100 nL). A solution of
5-am no-1-(3-nitro-phenyl)-1 Himdazol e-4-carboxylic

acid ethyl ester (1, 4.0y 14.4 nmmol) in dry
chloroform (50 ni) is t and the
resul tingm xtuge i s concent at d oNgfford a dry
resi due. H—tseated to 1 h out solvent for 6
h. ~The crude product @ is pu i ed by colum
chromat ography to affdrdjthe produc ayr eeni sh bl ack
solid as product (6N 0120] Pmeparation of N (3-{
1- (4-chl oro- phenyl ) - 6- oxo-2-[4-(4, 4,5, 5-tetranet hyl -
[1 3, 2] di oxabor ol an-2-yl ) - phenyl ] -1
dr o- N3 9¢. {
8?‘22':} L N R L R
gmm) 1-|yl](h¢n@mt@lp &1, mﬁyﬁ Ps gesgxg;ed in example 40, 11.0 g,
. nl2tl rﬂmﬂb RYAN- hm% mﬁqﬁrﬂxdg %&dorin@) i 'the4'mém90 8m&d flask and
mmol) in ethanol n.), iron po . ig
mﬁﬂﬁgaﬁﬂ@wghmpaf@& 5shal Iqthms'dfmammm usmdéerd ms(pmeco(aaodnboron

"fgk fsb 2, ﬂﬂﬁﬁ%oﬂnﬂd(h L6 %MBQ ré’mﬁs g&ﬁg @43 ﬁoﬁs 6
or 6 h. The reacti on xture I tere roug
t emely pid tée mif}fare dedegassedywith argomfos .S d. VibE reaquhmxmre is then heated
nEa‘i Q@E@kor%rﬂj 'ﬁl@l %‘EQ&MWJ g ogll:cl {0 r@%\% dxlﬁte %vrﬁer (ftﬂe
ue. It 1Is In ,

to afford a resi |sso acetate
_ weeempeung) is prtragwgl g@'}giem acetate (3 x). The combmed orgamc layer is washed with

brine, dried over Na,SO,, concentrated, and purified by column chromatography to provide

3-{5-(4-chloro-phenyl)-4-0x0-6-[4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-
4,5-dihydro-pyrazolo[3,4-d]Jpyrimidin-1-yl} -benzonitrile (2) as white solid. )

{00129] Step B: A solution of 3-{5-(4—chloro-phenyl)-4-oxo-6-[4-(4,4,5,5-tetramethyl—
[1.3,2]-dioxaborolan-2-yl)-phenyl]-4,5-dihydro-pyrazolo{3,4-d}pyrimidin-1-yl } -benzonitrile
(2,1.00 g, 1.81 mmiol)in N,N-'d’ii‘rieth&lfdrfn’amide (25 mL) is degassed with argon for 0.5 h.
Then 2-amino-5-bromopyridine (0.47 g, 2.72 mmol), cesium carbonate (1.18 g, 3.62 mmol),
Pd(dppf),Cl, (0.147 g, 0.181 mmol) is added and the resulted mixture is degassed with argon
for 0.5 h. The reaction mixture is then heated at 100 °C for 2 h. The reaction mixture is
cooled to rt and diluted with water and extracted with ethyl acetate (3 x). The combined

organic layer is washed thh brine, dried over Na,SO,, concentrated, and purified by
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bi

carbonate solution, water and brine, dried over Na

SO, concentrated. The crude product is taken in
walzoet/mydsset her (4c) and stirred for 20 mn. t oPQEE/OS200/E007989

O-

(3-am no- phenyl ) - 2- (4- br onophenyl ) -

| - (4-chl oro-phenyl)-1,9-di hydro-purin-6-one (7) as a
brown solid. [00122] Step B: To a stirred solution of

9-

(3-am no- phenyl ) - 2- (4- brono- phenyl ) -1 -(4-

chl or o- phenyl ) -1, 9-di hydro-purin-6-one (7, 3.8 g, 7.71

CRrpri: fE0 e YRR S G e o enil o A ropens4-

0,0x38,Ldiiyib-pyatdoE@@ddpyrahidHOICyIjbehzbiiqilé @3.ULCIMSE calculated for

CisestteC P Rk 5 Chumastdl s acta i th cht oroform (3

%)

The conbi ned organic |layer is washed with brine,

dri ed over Na2SO4, concentrated to provi de bis-nethane
sulphonan1de of Example 29

[00123] Step C To ad 'mﬁmdb JUﬁmmﬁumﬁ bi s- nethane

2-

in-6-one (8, 59, 7.7 nrne®
m.), tetra-n-butyl anmonium fl
mol ) is added and the re
reflux for 1 h. The
wat er and the conpouhd

sul phonam de of 9-(3- aggno-henyl)

(4- br omo- phenyl ) =1 - ( m enyl)-l 9- di hydr o- pur
i ahydrofuran (75
orhdeN(z 29 g, 8.47
Ing m'xture is heated at
m Xt ur g s d'Puted with
Js extracte et hyl acetate

b

(3 x). The conbi Mg oNganic |ayer is washag with
brine, dried over Na2SO4, concentrated, and purified
- by--col utm - chr omat ogr aphy to provide

N-

1{18#03 (4- Ry A ﬁe@[BXk)dxrllmo( %'n‘am 19%12 Rﬁ)é?igg %lhchllﬁqeg(j-gﬁényﬁ-&oxo-

ro-purin-9 hen

( gt) S-dg:gdrgfqyrq,mio[@ g}pmmpdlr[ Oo1: gm]nzog(telp (fdepared as described in example
N- R -6- 0x0- | 6
130k%s £ &‘)%8015'2%8&%% lrr‘ fhﬁno‘i Q%tﬁ(é%g Wgﬁ{i&%%)ﬁé% cg-ngo%(dg g (7 mL)

-dlhydropurln
10wigh girring Therrengtion mixtuce Mpwgt toyé¢akh rtrpdrititesd(ti2© for2) h.  The

i S're{iI %ﬁ Bhi feﬁl‘&é{ %)LA@QIHQ% ttoo m résuﬁ% kIt‘rilsntQkénSin qrygmg'tﬁanol {6 mL) and

ar gon
ammonium carbonate (0.593 g, 3.77 mmol) is added. After stirring at t for 16 h, the reaction

mixture is concentrated and the residue obtained is purified by preparative HPLC to afford 3-
[6-[4-(6-amino-pyridin-3-yl)-phenyl]-5-(4-chloro-phenyl)-4-oxo0-4,5-dihydro-pyrazolo[3,4-
d]pyrimidin-1-yl}-benzamidine. '"H NMR (Acetone-ds, 400 MHz) & 11.32 (br, 2H), 8.88 (br,
2H), 8.72 (m, 2H), 8.40 (s, 1H), 8.25 (m, 2H), 7.95 (m, 2H), 7.83 (m, 1H), 7.65 (m, SH), 7.45
(m, 4H),.7.14 (d, 1H); LC-MS _calculated for C,3H,,CINgO (M+H") 533.2, found 533.1.

Example 30

d]pyrimidin-1-yl]-benzamidine
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h. To the resulting m xture is added
bi s( pi nacol at 0) -di boron (5.28 g, 20.8 mmol), Pd(dppf)

WRD021%0854038 g, 1.89 mmol ), potassi um acet at e KCI/620¢7/007989

56.8 nmmol) and the mxture is degassed with argon for
0.5 h. The reaction mxture is then heated at 80 0C
for 3 h. The reaction mxture is cooled to rt and
diluted with water and the conpound is extracted with
ethyl acetate (3 *). The conbined organic layer is
washed with brine, driee 2S04, concentrated,
and purified by colum c to raphy to provide
N-(3-{I-(4-chl oro-phenyl) - |

6- 0Xx0-2-[4-(4,4,5,5-tetra - 2]dioxaboro|an-2-
yl)-phenyl ]-1, 6-di hydr o- -9Ny| 13 _phenyl) - et hane
sul fonam de (10) as (p e SOlI%%:SQg%&E]

Preparation of

N-{ 3- [ 2- [ 4- ( 5- ant'd}- pyrldln 2-yl) - pheny!l NHz- (4-chl or op
henyl )- 6-oxo0-1 ,6-di hydro-rurin-9-yl]-phenyl}-nethane

sul f onam de: [00126] A sol ution of

N-[O®L30] - ( 4- £H0°C% @{@Mﬂlﬁmﬁpma-z—yﬂ)@hédym5@&IbmtghamﬂA-oxo-

b s SR A YA e gt n el

( 120 0.80 8. ng moeb Ts wided tp mathahbll‘damramltwmi Hydragamtideridepas (7 mL)
gi-&’al%l s?nrrgx'%g g[?% r?Tg%ctlon Qmeq?gll%“ggfl to rea6h r8f gbtp i efl)tl’ler%fgé ?(b }r;n The
c ardstommaxtyre iab6n @pcémri@d foredry ;esﬁldé lfp ¢ thkeB @h Bry(rfEtBB6I (6 mL) and

deaérgréogxé.gn {:g{[?%n)ate (6 Swge.&d48a ndolh LGadide %e?d m X! ur¥ E) 4$h the reaction

argon e reac

- | omixiyeqis hersrewtthted and Gi:. rwlfewbtai@d is. puiﬁﬁed byemepamn'e HPLC to afford 3-

)&éﬁy—g zéljahc'\o %?ﬁ!i %{/?p r3‘:1(4-c Jg -o():cg m)ie-él e%fﬂ o-pyrazolo[3,4-

ordjeyringdindywi-bérgamisitee dH\MMR (leS@eds m MIHZ)B/240 (88, 260)8.62 (m,
Copneqiy @l i, s 394, RS, sld @Y, PEFRR'Eh! Y64 HD, 193 (m. 510, 696 @,

N- ¥EB; §-€ (Yr ALHDS LE+VM B oalpulatedifon C2Hy ICINghei |) 5B3.2 Aoadd 538 ap
henyl ) - 6o0xo-1, 6-di hydro-purin-9-yl]-phenyl}-nmethane
. sulfonam de, as a_yellow solid. 1H NVR (CD30D, 400
MHz) d 8.53 (s, IH), 7. 95 3%? 7.69 (d, 5H), 7.55
(m 280, 7.38 (m 4H). ReTh), 3,01 (s, 3H);
abroo § ? 2 81behzenkQilildflamide
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584.1. Exanple 27 -(6-f4-(5-am nopyridin-2-yl ' phenyl
-5- 4-chl orophenyl ') - 4- oxo- 4

wo207/m20ds40- | H pyrazol or3. 4- [00127] A sol uti onP@if/US2007/007989

3-{5-(4-chl oro-phenyl) - 4-oxo-6-[4-(4, 4,5, 5-tetranet hyl
-1, 3,2]-

di oxabor ol an- 2-yl ) - phenyl ] - 4, 5- di hydr o- pyrazol o[ 3, 4-d]
pyriniidin-l-yl}-benzonitrile (prepared as descri bed
in example 40, 1.00 g, 1.81 mmol) in

N, - tayl formam dec-\é@s I s added a
resul ur@wks d g%l?nth @;gon f
cegl carbgngt e, (1 8 3.6 L), f) 2

(0.147 g, O. srrm)I) "and s Qsed W|th argon CHZ0Ac
0.5 h. The reaction m xture is then heated at 100 oC

for 2 reacti on m x¢ cool ed tocr
d|| qﬁ\@t% and ext?@sjgimth et hyI N( 3
' orgﬂﬂ.ﬂc,.l sneeuu.teﬁjw L
dr| ed , concen{ d, purifi y Q
~ preparative HP ?Pz%ff"f“brd 3-[6:[ SR nopyrl di s0;Ct
2-yl)- phenyl‘]-s (4 chl oro- phenyf) 4- 0x0- 4, 5-di hy&ro py

razol o[ 3, @\@yrd mdin-lyl]- benzonitrile. LG M
cal cul at ed iH18CI N7O (M+l T) 516.1, found 516. 1.

Exadifem28 N

- am nopyr g, S-v nvD- S*- chl or ophenyl ~- oxo”. S-di hvd
ro-1 H pyrazol of & - gyt mi di n-1-v benzonitril e[ 00128]
Step A

- 3-16- (4-brono--phenyl)--5-(4-chl or o- phenyl) - 4- oxo- 4, 5- di

o BERY %205 Gh TP BB o SR Bf A rbrog Pl -{hreHprt-pheny -

nméthylsulfahlyiNhenyret Iawhyﬂm:pmmcdﬁle (2. Qfepatedt at sestua%ann é)ﬁmple 38,32

% gqe, 63%%!?1%1) bn(])-ltggtgﬂg)?g lé-@f%t ?laﬂgrﬂ%r%lhgr? g ? grs_g,d'\émégsu?nrl monoperoxy
bl ;ﬁ(&manahmhmdm):d(ltmrgo B.0% tnfafd) i addR6 atd AAOTYe, redﬁﬂ(n@@&wlon is stirred
t é‘nc same te%’l rature foml )l"h Pea}:tfaoisné uurpnghqccel tw?tth?.he( a?idﬁls f saturated

6 5a pe q on Of saturate
solution of sodlum blcarbonate and extracted with dichloromethane. The organic layer is
dried over Na;SO,, concentrated. The crude product is purified by column chromatography
to afford 2-(4-bromo-phenyl)-1-(4-chloro-phenyl)-9-(3-methane-sulfinyl-phenyl)-1,9-
dihydro-purin-6-one (2)..
[00133} Step B: A solution of 2-(4-bromo-phenyl)-1-(4-chloro-phenyl)-9-(3-
methanesulfinyl-phenyl)-1,9-dihydro-purin-6-one (2, 2.60 g, 4.81 mmol) in acetic anhydride
(22 mL), sodium acetate (1.48 g, 18.0 mmol) is added and the resulting mixture is then
heated at reflux for 4 h. The reaction mixture is concentrated to a dry residue. 1t is taken in
ethyl acetate and washed successively with 10 % sodfum bicarbonate solution and brine,
dried over Na,SO,, concentrated, and purified by column chromatography to provide (3-(2-
(4-bromophenyl)-1-(4-chlorophenyl)-6-0xo-1H-purin-9(6H)-yl)phenylthio)methyl acetate
A3).
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nmmol ) and the m xture is degassed with argon for 0.5
h. The reaction mxture is then heated at 80 0OC for 3
woooFiee4s4eacti on mxture is cooled to rt and ddaIS2007/007989
with water and the conpound is extracted with ethyl
acetate (3 *). The conbined organic |ayer is washed
with brine, dried over Na2SC>4, concentrated, and
purified by colum chromatography to provide
3 {5 (4-chl or o- phenyl) 4- 0x0-6-[4- (4
5-tetramethyl -[1, 3, 2] di oxabor ol an- l-phen ] -
4 l%méﬂhy dr MRS a% p stirsedgolytipy of acpi aid @#1 ‘BW@K?"@'PT‘H“‘
cﬁlg)o ﬂélym-&& ﬁ-pJphqun Qdﬁm%ggdenﬁtmm@ﬂlyﬁcgﬁ{eqm g .6 mmol) in

3-{5-(4-chl oro- phenyl 4-(4,4,5, 5- tetranethyl
- methanol (12 mL), dichloromet ane (36 mL) magmsnum monoperoxy phthalate ’

[ lae)?ah?&:atg ey @bpmn%nas .ydd)ea ReaY Irhe {és&msﬂg Ja.m{ogagosylhaa Rt for 12

3,4-d]lpyrimdin-I - t%? benzonitrile g
17 fhwqonu lﬁqlnnﬂm.mét pad5ioRRhiEatedsplyHon °if §°dlum bicarbonate,
d %Q@S)&ﬁgte&\’wﬁtﬂ dRh@ndtRdne OTRe &i‘ganTchﬁfbr is dried over NaZSO,;, concentrated
2-am no- 5- bronopyr.i di ne (0.47 2. 72 mmuol cesi

c e GTde Broguct 1sa)ug1ﬁeé b golimp F*)romﬁa%fawft? afif@d;_ﬁ\(%y(‘*mvmgphenyl) 1-
(wmo.rwpén}mlﬁo@dﬁegm@fnd(shm%ﬂﬁaﬁkmﬁﬂym&wraeethts @).

8assed wth argon for e reacti m xt

HEN3Rkat ed Stgp Rgpansid™ f‘r‘ﬂ*i girygd solption of 3-(3- (ﬁ‘nbfﬁ'inszlellfmé‘) H“-
c Qﬁioﬂsi;h&rm)tdmaﬁphxéuhhxb@ﬂi)wl)bﬁbnmﬁlﬁrnymem%aa&t(eot 9uotgh3 09

et hyl acetate i ned orqanlc | ayer is

AR P RRag) 1 gn) i gropeBAme D o 1 aghea R sodvihycroxide

angdiuRdy ¢sfrhieds fadel apePcatny ?eaHPdﬂQu&&r@Jsfsﬂfrgd at that temperature for 2 h.

3-[6-[4-(6-am no-pyridi n- 3- Y phenyl ] - 5- (4-chl oro- phe
nylihFo } is concentrated to a dry residue. Itis coevaporated with toluene to get rnid of solvent

Ok, To@ishired @1iohE Slifthate itt@$)RY bichlotbnittHany { 5B &Mfity1
trile ﬁ%ﬂ LC-MS cal cul ated for C29H18C N7O ( M+H )

fGlOilde .y 3@2@1:’101) E)?Siiﬁgl at0 3G The reaction mixture as stirred at that

[téng‘)Am{u@fm SR~ Pl tHé Rackiod nixtRReN W R viflr mbx%a dRARMIMmethane.
-4- 0x0-4, dlhvdroegfrazolofS 4- dlp ¥r|n|m

. que OFRRAIE 19VCHi Sﬁ%artt :glg]:d Apd Epne@trated afford the sulfonyl chloride
3 Jr@adcélcsi EreLEtRRARYtiSH Srsaifory) cHIGHRIRYA fryRety &Bhed1 Phe),

yl) - 4- oxo-
4 aguequp yamgniggelaven Gmb-25dp pyvaten WieAdad 2 PIC. pBisZeastion mjxture as
€ dtifte®BAhR tbnerai@8 €416 Orhleh th3 ¥ drmixture is diluted with water and

dichloromethane. The organic layers separated is dried, and concentrated to afford the 3-[2-
(4-bromo-phenyl)-1-(4-chloro-phenyl)-6-0x0-1,6-dihydro-purin-9-yl}-benzene sulfonamide
(7). LC-MS calculated for C,3H,sBrCIN;0,S (M+H") 558.0, found 557.9.

Example 32

dihydro- lof3.4-d imidin-4-one
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28, 0.325 g, 0.629 mml) is added to nethanol
saturated with hydrogen chloride gas (7 nL) with
WO0s1007/130m%. The reaction mixture is allowed to REKCS20071007989
and stirred there for 24 h. The reaction mxture is
then concentrated to a dry residue. It is taken in dry
met hanol (6 nL) and ammoni um carbonate (0.593 g, 3.77
nmmol ) is added. After stirring at rt for 16 h, the
reaction m xture is concentrated and the residue
obtained is purified hy arative HPLC to afford 3-
[6-[4-(6-am no-pyridi n-fa\’@j?7 nyl ] -5-(4-chl or o- pheny
| ) -4-oxo- 4, 5-di hydro- pyra

> 1 (Acetone-d , 400

Miz) d 11.32 (br, 2H), 8[88](br 2 8.72 (m 2H),

8.40 (s, IH), 8.25 N2 T7. 95 ( H ,R7.83 (m
IH), 7.65 (m 5H), 2. 48 (m 4H), 7. « M Lc s
cal cul ated for i N8O (M+l T) 533. 2, Nrund 533. 1.

Exanple 30 -r6-| 4-f5-Am no-Pyridin-2- yI

' >-phenvl 1- 5- (4- chl oro- phenyl ') - 4- oxo- 4. 5- di hvdr o- pyra

zd0e136B. 4- T pyolutinndif 3-[4-[4-(5-amibe-pgadin-AyepHadP £](4-8hloro-phenyl)-

00C,

3- T8 R BTl Haexi s Yikenserils graeesd B dgsepRed in

erqth:)u;l& 28,375 g, 0.726 mmol) in N N-dlmethylformamlde (7 mL), sodium amde (0.236
[azo benzoni tri

e g(’ pr epar eg ag'é’ desc 8’[1(’:?‘18 G SP%xa "ilmo &a}m%ﬁ&eg ‘iﬂ rchtgg mixture is

nrthén) heated adQIE‘MZ foo 14t nwredcneramumab &'d:omdnhathq d:r ao:gg Fesidue. Itis

ol b8y St b R o TR gy s o

3Chlpro Elmyr)elalm( 1Hrtetmzult-ijylaxphemyt]heiquhyxho¢mazabﬁeh-d]pyramdm-4-one.

dr ¥y ni)..a
ammnl um car ’a‘tO% %ls%%élg dlirg%4gyn}|:|rbﬂ§5 8(59§bdd?e%) 998 (m, 1H),
Af8.2ZF (ns tLH),8. (Wg(datH)u 7.79 G, 24, 135 (nly @H),7e39-1.461(rixi SH) 6.9 (dS1H), 6.54
C Sird ' i urjfi.ed by
rdel pg?@mvw° a%elé%% f ,@ﬁ{ﬁiﬁ%%sbifemd%gﬁ.
6-[ 4- (5-am no- pyri di n- 2 yl ) - phenyl ] -5-(4-chl oro- pheny
) - 4- 0x0- 4, 5- di hydr o- pyrazol o[ 3, 4-
]pyrimdin-1-yl]- benzam dExampld #§ NI\/R (DI\/SOd , 400

Y
[
I

d

( m 5H) , 6 96 (d dlhvdro-pvrazoloB 4prmmdm—4-one

CI
N ~
\ N
N’N
[00137] "To a solution of 3-[6-[4-(6-amino-pyridin-3-yl)-phenyl]}-5-(4-chloro-phenyl)-

4-0x0-4,5-dihydro-pyrazolo[3,4-d]pyrimidin-1-yl]-benzonitrile (prepared as described in
example 27, 0.230 g, 0.445 mmol) in N,N-dimethylformamide (4 mL), sodium azide (0.144

£, 2.22 mmol), ammonium chloride (0.120 g, 2.22 mmol) are added. The reaction mixture is
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IH, 5.6 (br, IH; LC M calculated for C29H21 C N8O
(M-H+) 533.2, found 533.1. Exanple 31

waB2002110454br omophenyl ' ) -1 -f 4- chl or oDhenyl ') - 6- ®@@US30@UN07989
i n-9f 6H) -yl ' ) benzenesul f onam de[ 00132] Step A: To a
stirred sol ution of
2- (4-brono- phenyl ) -1 -(4-chl oro-phenyl)-9-(3-
nmet hyl sul f anyl - phenyl ) -1, 9-di hydr o- puri n-6-one (1,
prepared as described in exanple 38, 3.2 g, 6.1 mmol)

t hanol chl oronet hane (36 nL
RS el I Db Rty Botiits i hobreairied bo agpy gesidue. tis -
3. ;%ﬁam} prepaiative GERL.Cfo affofd@-[4T(8 anti®SpyridiniZ yD Pheryil P54 (4-chloro-

PR iR R VST ol <Bhvospsratlont e SR Jone. "B
saquobamamo@wz)amsesguwcxtw% WH),8.41 (d, 1H), 8.06 (d, 1H), 7.99 (m,

N80 BBty eR SR et aHE e b D LE N rkatra gy

co¢mcnh5®m+ﬂgrsaphyfohﬁnss‘9flord 2- (4- br ono- phenyl ) - |
-(4-chl oro-phenyl ) -9-(3-rnet hane-sul fi nyl - phenyl) -1

, 9- di hydro-purin-6-one (2). [00133} Step B: A

sol ution of 4

2- (4- br ono- phenyl ) - 1 - (4- chf8P®BEny1 ) - 9- (3-
MeZ-@sbieaodhienyl):| (HORIGIODheny)) D-dL(Hi 0y BalRiak])phrefy IR 8- fudin-6(9H)-one
2.60 g, 4.81 mol) |gI acetic anhydride (22 nl), sodium
acetate (1.48 g, i@ added and the resulting

m xture i s then heat ed pf>or 4 h. The reaction

m xture is concentrated to d.drly Desidue. It is taken
in ethyl acetate and wgfhef sdccegsively with 10 %

sodi um bi car bonate s and »@ dried over

Na2SO, *, concentrated, and purifi s <ol um

chromat ography to provide (3-(2- o

(4- bromophenyl ) -1 - (4-chl orophenyl ) -6-oxo-1 H purin-9(6H
_)-yl)phenyl thio)nmethyl acetate (3).[00134] Step C. To

a moizg)ed S%élﬁﬂe@ﬂatmn RARIHIE cAfpdhind is described in example 38. LC-MS

ch?aiﬁ“l?gﬁf‘efbr om}ghg%}%%wﬂﬁ) B ehfoupd ppheny | t hi 0) met hy

| acetate (3, 2.1 g, 3.6 mvl) in nethanol (12 nl),
di chl oronet hane (36 nlL), nmagnesi um nonoper oxy
pht hal ate Example 35

N-(3-(6-(4-(6-aminopyridir -chlorophenyl)-4-oxo0-4,5-dihydro-1H-

olo[3.4-d]py 'nﬁdiﬁ-l; ~l henyl)methanesulfonamide
Cl

Q ,SO,CH3
N
; H
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hexahydrate (1.9 g, 3.97 mml) is added at 00C. The
resulting solution is stirred at rt for 12 h. The
wormantiZoeid i s quenched with the addition of satPOITaAIS2007/007989
solution of sodium bicarbonate, and extracted with
di chl oromet hane. The organic layer is dried over Na2SO
, concentrated. The crude product is purified by
col um chromat ography To afford ° '
(3-(2-(4-bronophenyl)-1 -

( ro henyl ) -6-0 n- < purin-9(6H)-yl) | sul fony
) cetate (4). 35 Step D, E an Iﬁj%\
|

stlrred Nsol[utn onSR 5.3 -(2- -4 Tw

chl g yIN - 6- oxo- | H i NO yI)phi;§£E3r¥wny$)n1 \
et acet a @\ 4, 1. > 3.0 nol

m.), diahl or'owetM&ne (15 niy, 1 eous sodi ugn N
hydr oxi de solution (5 nL) is added at 00C. The 02

reaction gixture as stirred at tha np ature for 2
h. Then it cofcentrated to a dry It is

coefgp@rgted ] 6 uene st get rid of Sd Vnnt

traces. To | sol ution of su a Balt (5) in
di chl or ong e (15 , 58tk uryP- ride 1,sgch3
3.09 nmol) is added 0C. Thex®eacti ogn mxtube as

stirred at that tenperature for '1.5 h. en the
reaction mxture is diluted with water and

di [_Qm-’(?ﬂ orret BER&: Typestimedpahtien P%ﬁ/@rlyoslewaﬁrweﬂ(‘ﬁ-@loro-phenyl)-1 -(3-
drei@slphds- 1%9?&5%?&%%[‘3%-@ Hﬂgmw-@nes(&” &y 2, 3.09 mmol) in ethanol

chl ori de prod To a stirred sol ution

sUP$ e iranpoyde8-86 8, Hr4p mmeb) ardsstugdted sointion B Fnmonium chloride
aqye iy iR R tﬁeollewﬂ'oﬁ thittre M heated at’8d & 20RE &' Ind 1%3(‘}%10{1 mixture is

added at 00C. The reaction m xture as stirred at
t tiseaddhigngh the eelige. nThernlitn bedvis waghed el rwithi rethanel and chloroform. The

di f1thee e WhidaerivRl td aﬂ%%ja anﬁl’ﬂé G R %EEJWJ&% et-ﬁ ¥ cgtraga\P#sﬁed with 10%
| ayers separated is dried, and concentrat

t mgdxgn{gcaﬂ{@a@rsglﬁgorp Matey pr)dbnne dried over Na;SO,, concentrated. The crude
1- frfavetis Mien ‘mtﬁa){%l)eﬂﬁr @l&?a.rld stirred for 20 min an ﬁlt(e e)d at iuétlwbto provide

- di hydro-purin benzene sul f onam
¢ al-Guarainechheny))- @%mrml)amed(lwmhm) b5@itydrofayrazolo[3,4-

55<ﬁpﬁ1num«ae(2?25 off-white solid.

[00140] Step B: To a snrred solution 1-(3-amino-phenyl)-6-(4-bromo-phenyl)-5-(4-

chloro-phenyl) 1 S-dlhydro-pyrazolo[3 ,4-d]pyrimidin-4-one (2, 1.3 g, 2.63 mmol) in
dichloromethane (90 mL), methane sulphonyl chloride (0.6 g, 5.27 mmol), triecthyl amine
(0.93 g, 9.23 mmol) are added at 0 °C and the resulting mixture is stirred at rt. After 2 h,
water is added and extracted with chloroform (3 x). The combined organic layer is washed
with brine, dried over Na,;SO,, concentrated to provide bis-methane sulphonamide of 1-(3-
amino-phenyl)-6-(4-bromo-phenyl)-5 -(4-chloro-pheny1)-l »5 -di!lydrb-pyrazolo[3 A-
dlpyrimidin-4-one (3) as a off-white solid.

{00141] Step C: To a stirred solution of bis-methane sulphonamide of 1-(3-amino
phenyl)-6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-
one (3, 1.6 g) in tetrahydrofuran (20 mL), tetra-n-butyl ammonium fluoride (0.707 g, 2.71
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-| 4-(6-Am no-pyridi n- 3-yl
") -phenyl]-5-r4-chl oro- phenyl

WO 200130354 | H-t et razol -5-yl ") -phenyl | - 1. 5- di hvieliBU$200E007989
zol or 3. 4-d1pyri m di n-4-one[ 00136] To a sol ution of
3-[6-[4-(5-am no-pyridin-2-yl)-phenyl]-5-(4-chl oro-phe
nyl)- 4-oxo-4
>5-di hydro- pyrazol o[ 3, 4-d] pyrimdin-1-yl]-benzonitrile
(prepared as described in exanple 28, 0.375 g, 0.726

N thyl f or.mam d 7, mL 0 azi de
(Oregiy e S e W SRR oD R ) g e pminure i
m"diihbed avith veatkat@nld thIhempmd i extradiedaittt &hyl acdtire (8 ¥)e athe dombined
ture is

r tl

rispisy Bpfiedvigy el G0 Ay NG Bt pngpuritied by column

C dhmmtc@‘dphm o gvidONy{3t[6-(8bfamicdphenyl)-5-(4-chloro-phenyl)-4-oxo0-4,5-
i di n:.3-yl):phenyl]-5-(4- . . .
o itk B Byt o B e sbilinamyda 4. s ofpypite solc
yc{ﬂ@lmr a2 oSte{a B; M- (31{6)(#brombi-phedylp-H €4-cHlbkoNiHen 1o okb-d, 56dihydro-
400 8. 50 r, , .
R P 1 ylibienyl) mipoe ulfohamige G108’ 14 hino i

2 F&N—cnmsmy(fmnaawe, (20 mR istakeh ir{ M rduinfl botéon®A flask arldH) degassed with
)6 ) ag%@(t?r’r 0. ? Y na tl'gggsw?mgmln al%%%gd glrs(pglzagolato)%borcg%o(syg_g 1 mmol),
- IPH(dipHadi (D138, Dd 75 miho}); potpkiemydcethte §0.51 g, 5.25 mmol) and the mixture
- f.4- [ Q= hen 1H-tetrazol vD- phenyl
oGR8 R AN o o § i SRR b then R RN 93 . The
Taezction mittume s @bled to rt and diluted with water and the compound is extracted with

3 6yl L.ceta(te (3‘151 %e Qé/ rlgu(ljédnorg’ Yc 1ZyeP 1S wa\éthd w1th(bnne eEl %Ggll?azso‘,,
4 aoncanﬁ'atﬁd Ghndh puti find(by rcainginch®métogiaply torpirahide N-(3-H{ §(Hetl@md-phenyl)-

o 4G R 2 SR Bl S R L s iy aotarsa

azd]plgingidiniil} gheiy 2B ethanebylfonanide (§) asnwbind wiidde (0. 120

510988 I P VAT P B e

C (Imanﬁllnd-t[liﬂ Z]mnbﬁfbynﬂqﬂ)pﬁu@l]—tﬂ 3-dihgdrppiiabeled,408pyrimidin-1-yl}-

pr.epar. HP a . . . .

6- Ty BT 5%\%%5“‘5% fis {5 229 |g) O-FhEmyPn A GmehyEpramamids 41y mL) is

- degassed with argon for 0. 5 h Then 2- armno-S-bromopyridine (0.21 g, 1.22 mmol), cesium

I 8z -di hydr - pyrazol of
J%O{]ate it d% 6511[80 ne. %IQFMEC d&I br%ﬁﬁgﬁ%3ﬁﬁg§d§§e

( sresultifig soBitich) is(degasbdd)withBargdh fo00.5 hH)‘hc 2addion dxtutehl then heated at

7. ﬁ)% °ePor 6 h. The reaction mixture is cooled to rt and diluted with water and extracted with

ethyl acetate (3 x). The combined organic layer is washed with brine, dried over Na,SQ,,
concentrated, and puriﬁedlby prepargtive HPLC to afford N-{3-[6-[4-(6-amino-pyridin-3-yl)-
phenyl]-5-(4-chloro-phenyl)-4-0x0-4,5-dihydro-pyrazolo{3,4-d]pyrimidin-1-yl]-phenyl} -
methane sulfonamide, as a pale yellow solid. 'H NMR (CD;0D, 400 MHz) 5 8.34 (s, 1H),
8.27 (s, 1H), 8.15 (m, 2H), 7.90 (d, 1H), 7.60 (i, 5H), 7.4 (m, 2H), 7.34 (m, 2H), 7.2 (d,
1H), 7.0 (d, 1H), 2.99 (s, 3H); LC-MS calculated for C;yH;,CIN70,S (M+H") 584.1, found
584.1.
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IH, 7.83 (m 4H), 7.53 (m 2H), 7.44 (m 4H), 7.28

(br, IH; LG M calculated for C29H19C N10O ( M+H*)
wobH97/1204340und 559. 1. Exanple 34 PCT/US2007/007989

2- (4- bronmophenyD- 1- (4- chl or ophenvD- 9- ( 3- (et hyl sul f ony

| ') phenyr)-1H purin-6f 9H)-one [00138] The preparation

of the title conpound is described in exanple 38.

LC-MS cal cul ated for C24H16Br d NGBS (M+H+) 557. 0,

found 556.9. Exanple 35

N-f3-f6-f4-f6-am nopyridin enyl ) - 5- (4-chl or ophe
nv p-4- oxo 4. 5-di hvdro- IHp %)2’6'%941 3. 4-dl pyrimdin-

2 dimd Hi 41611660 I3k v ) -EPmbéhardddulfonyl-phenyl)-1.9-
stirred solution of

6-(4-brom-pheny|)-5-(49&¥¢8@é‘—~5ﬁa¥§|)-| - (3-

ni tro-phenyl)-1,5-di hydelec azgl o[ 3, 4-<J] pyri m di n- 4-
one (1, 1.62 g, 3.09 mol etanol (58 nmL), iron
powder (0.86 g, 15.45 mmol V' S3 ated sol ution of
amoni um chl oride (24 nL) _i and the reaction

m xture is heated at 80 C he reaction

m xture is filtered [fhrytg t he ceI Fhe celite bed
i s washed wel| withAwet#anol and chiMsvof @im The
filtrate is conceﬁ#rated to afford a reé?due It is

di ssolved in ethyl acetate, washed with 10% sodi um

bi car bonat e sol ution, water and brine, dried over

NA9%k44] contspltion @fd441!#?@%91&&9@1)ﬁr(émanpssﬂfpw@henyﬁ -2-[4-
di @u%y&-teﬁm&ﬁyl([ffﬁ)2]&9gb§%la5[2€ﬁ)-{)%yl¥Q 9rﬂxﬂyd§(p gurgd JS-LEJ (%g:parcd as

at suction to pr ovid
p hdéﬁrﬂbyd B-crample 3B J0ch 1497 mmol).in N Noflisnqindiepmamide (20 mL) is

Se@hsBoacig &F&%pb 8[h3 Then b1 Gin ﬁldma R0.42 g,%ms mmol),
off white so 00140] Stﬁ@KB To stirred Sol ution

| Qegulgﬁﬁwgn%@fﬁ)lﬁ)g. @9?§4mmoa npdefsh ’Q,(@'}_G(ggro 049 mmol) is added and

C rth@fe@ulﬁh %ﬁiﬂu)e 1& d ag;'eﬁ‘ Mfl Qrgby f(ﬁé%llp['I?he 4eagalmr'fﬂxmrgls Befiheated at
one (2, i&ﬁf in dichloronethane (90 ni),

rreltOﬁaﬁé'orqulp p 94cttep, p@ﬁprges qoglegd tqyt amgl ditptedyyyjih) water and extracted with
t 1 dufi BYekat&¢F 1€ The combined organic layer is washed with brine, dried over Na,SOy,,

concentrated, and purified by column chromatography to afford 2-[4-(6-amino-pyridin-3-yl)-
phenyl]-1-(4-chloro-phenyl)-9-(3-methanesulfonyl-phenyl)-1,9-dihydro-purin-6-one. 'H
NMR (DMSO-d¢, 400 MHz) 6 8.77 (br, 1H), 8.45 (m, 1H), 8.30 (m, 1H), 8.23-8.27 (m, 2H),
8.13 (br, 1H), 8.04 (d, 1H), 7.90 (t, 1H), 7.55 (m, 2H), 7.41-7.53 (m, 5H), 7.01 (d, 1H), 3.30
(s, 3H); LC-MS calculated for CyoH,;CINgO;S (M+H") 569.1, found 569.2.

Example 37

pyrazolo[3,4-d]pyrimidin-1-yl)phenyl)methanesulfonamide
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(0.93 g 9.23 mmol ) are added at 0 OC and the resulting
mxture is stirred at rt. After 2 h, water is added

waoarnd7/e2o0854act ed with chloroform (3 x). The contBa®Es2007/007989

organic layer is washed wth brine, dried over Na2SO4,
concentrated to provi de bis-nethane sul phonan de of
l-(3-

am no- phenyl ) - 6- (4- br ono- phenyl ) - 5- (4- chl or o- phenyl ) - |
, 5-di hydr o- pyrazol o[ 3, 4- d]pyrinidin 4-one (3) as a
off-white solid. [001 ep To a stirred solution
of bi s-net hane squhonaL\ of 1 (3-am no

phenyl ) - 6- (4- br ono- pheny oro phenyl )-1,5-di h
ydr o- pyrazol o 3, 4-d] pyri Ae (3 1.6 g) in
tetrahydrofuran (20 ni) traln- b anmmoni um
fluoride (0.707 g . ) is aatﬁtOzCHe

resul ting m xt ~Neat ed at ref¥= r 1 h. The
reaction nlxturé is diluted with water and the
conpound is extracted with ethyl acetate (3 *). The

conbi ned organic layer is washed with brine, dried
oV8014§,2S0 A selytieneft N-63- Ex(4-chinto-phenyh tdeekorfy [4c @l 4 mirtetramethyl-
Clti ar &&rapé;nxn& 1 éﬂi-qeo-dhd I 1-y1}- -
N-r[{ 3_6?({ : i Om(}gﬁﬂ \jl] i y ro o 0[253) d]pyrymdm 1 yl} Ehchyl)

. methane sulfonamxde {prepare as descnbed m example 5,0.28 g, 0.453 mmol) in N,N-

d | is e
A 0 3 S S

N-brampyTidipe KA ymal)s cesipmgarbmate maémgmozmm!a-l’ldg@pﬂm

Ctb bYGjﬁ QYH034&Rb§ bre added- and the resultm solution is dcgassed with argon for 0.5 h.
d]pyr|n1d|ne-l-y Ip % hane sul fonam de fﬁ

1.7 reActiqn mixtyres then lwatmi m@p nﬁtfwrtho T Aagiéon MiGtung i cpeded to rt
t akng ’allht@d tvh;ﬁ vJaQH QIQI SR QEch étilﬁ%getﬁg 6 kS 194 ggi %a{nﬁ: layer is

argon f . . To the resulting mxture Is a
bi ‘&a@b?%‘a@bbrmeoyrmdmwmz%@« soncentraged) angrpyrified by column
P P | -9 = -
(O%Mm agzghg td &fo’r@ﬁr & [ q? g %m!mxt%g%gm%}nggﬁ ggiﬁ(ﬁ%ﬁ)%c?phcnyl)—‘t
. aerGﬁ‘ y‘Uos’mzol ‘il]emmnl-nh]»pbwa-msthmenlfm@d H NMR

e €y gt
G HopCabn) fa T ROAERSH OIS ool 190 I . 51,
wi 1-3P @'tw} 7.3z 0.0, 1@ @) 1H)TR89 @0%) hEME cgjavipted f@W22C1N703
| Svnashsgly. Wf&n,dtgrshﬂe dri ed over Na2SO4, concentrated,
and purified by columm chromatography to prOV|de
N-(3-{5-(4-chl oro- phenyl)

Example 38
2-[4-(5-Amino-pyridin-2-y1)-phenyl]-1-(4-chloro-phenyl)-9-(3-methanesulfonyl-phenyl)-1.9-

dihydroe-purin-6-one

59



4- 0X0-6-[4-(4,4,5,5-tetranethyl -[1, 3, 2] di oxabor ol an- 2-
yl ) phenyl ] -4, 5-di hydr o- pyrazol o[ 3, 4-

wodjopy r204684di n- | -yl } - phenyl ) - met hanesul f onan de PCT)US2807/007989
white solid. [00143] In the |ast step, a solution of
JV- P-f S-~-chl or o- phenyl H oxo- -1 - - tetramethyl-[
1, 3, 2] di oxabor ol an- 2-yl ) phenyl ]
-4,5-di hydro-pyrazolo[3 ,4-d]pyrimdin- 1-yl}-
phenyl ) - met hane sul fonam de (5, 0.5 g, 0.89 nmol) in

i methyl formani.de . (1 i egasse j.t.h arqgo

¢ gpOYgeE! [ rbpar oA s e by By ey i Bedls -
mmib))xyltcasidwmwadt&ronate (0.53 g, 1.618 mmol),
Pd(dppf)2C 2 (0.03 g, 0.04 mmvl) are added and the
resulting solution is degassed with argon for 0.5 h.

The reaction mxture is then heated at Q0 OC f or coott
The reaction mixture is cooled to it a dllut%i»}/yth

wat er aod esbveact g i h ety et ate NH
conbineddreganlcﬂ7ﬂbgimifmas STed V\ntﬁ_Br_l—ﬁé‘L

over Na2 , conceéor?trat ed, ag'«fﬁf purified by pre )/e

HPLC to afford N-{3-[6-[4-(6eem no-pyridin-3-yl)y

phenyl ] - 5- (4- chl or o- phenyl ) - 4- oxo- 4, 5- di hydr o- pyrazol o
[3,4-d] pyrimdin-|I -yI ] - phenyl }- net hane sul f onam de,
?2[93}%?', esyg%@ﬁ'?x?? dmg%y?go ?ﬁn@%%yx %ggfamﬁzg, ﬁ?.?sr;ﬁn?cﬁ) and

7 . t6iethyirarthbidimatd (9124 ga623l-:hm°17m8a4et(mmle2t8)s ;mL).i2hdatkd at fflux for 45

7. 0. (gEf eg));g, (er%%:é 1s§gﬂvwf to feach. xaargg!}[ h\g&g\%ﬂygplggylarmne (8.70 g,

Z- 62"3‘ mmAl’)herﬂdpryﬁncrHt)ﬁe&Sat)ﬂ Mphen yne driideGiiddacCobitdimsadiipgified by
han sul fonX yp vI V di- (r - purin-6-one [00144]
"Bl g perdpy o roduct (1).

I( A[(ogmﬂ]n or O-P}ﬂéiﬁfhyiﬁl) of2- (@brﬁﬁbfpﬁé}%uﬂ{M}Hro-phﬁiw1-9-(-32mét14ylsulfanyl-
_t et rangt
3?*‘21"3?‘@23‘@3 6‘1%‘%?")2/‘1’?{'@) phcnyl ]-1 , 9-di hydr o-

. rurin-6-one (prepared as described in exanpl e 38,
O 300 g, 0.497 mmol) in N N-dinmetgylformam de (ZOch)

TEA, DCM N 59Ck
cl NH,+ Br cocl —— = /©/g /@/k
2 3
c
Et0OC.__N
I \©\ N
reNT N N S
NN
1
Br

—_—

6 SMe

{00149] . 4-Bromo-N-(4-chloro-phenyl)-benzimidoyl chloride is prepared by heating 4-
bromo-N-(4-chloro-phenyl)-benzamide (16.5g, 53.0 mmol) and thionyl chloride (140 mL)

for 1 h. The clear solution is concentrated and the residue obtained is coevaporated with

60



degassed with argon for 0.5 h. Then
2-am no- 5- bronopyridine (0.129 g, 0.746 nmmol ), cesium
wazawbomwase (0.324 g, 0.995 mmol ), Pd(dppf) 20 2»2¢OUEBE7/007989

g, 0.049 mmol) is added and the resulted m xture is
degassed with argon for 0.5 h. The reaction mxture is
then heated at 100 OC for 6 h. The reaction mxture is
cooled to rt and diluted with water and extracted with

et hyI acetate (3 *) The conbi ned organic Iayer i's

fﬂfr(%é ‘é%{? b 68 8 ratfj]l{lflhﬁ e %@?ﬁg&?ﬁepﬁp Zﬁn zoqg-"t-carboxylic

2 e{cﬁ-e(tl@-l aser! {0,908/ ¢,i3di38 nidnal) iy addel @nd/thk rdsulting mixture is heated to 170 °C

SRR SR 7 o £ R HRPGA BRI S AT blp chppsosaphy
8(3)7(br IH), 8.45 (m IH), 830(m IH), 8.23-8.27
gl 5 prtod i o Mgl ! Spentpeit-shy 2 o

( q4,436H-tetrhietMB-[¢ 3] 20dibab&rd1ah Qry1 [SARNAN-T)oNGEIETo-pii]-6-pne:
569.1, found 569.2. Exanple .37
N- Ot H f S-am nopyri di n™- vDphenyl VS- ~- chl or ophenvD"- ox

ro-| Hpyrazol © lpyri
pud jﬁphengﬁ wnet h yﬁj:qnam de[ 00145]\@ ﬁI
soI u
or o- pheny4 ¥x 0} [4 (4, tr“érre
o AE TG
h "

[1,3, 2]8|oxa borolan 2-yl ) phenyl A 5-di Po- pyreazol 0~ &
[3 4-d] pyrimdin-1-yl}-phenyl)- nethane sul f onam de
prepared as described in exanple 35, 0.28 g, 0.453

15 m.) is degassed wt

#I n N, Ndi net hyl f or mam de
m‘@a Hor 035%PR: Tepstrestsoitingoe -(%?rews wff}y&rh@ﬁh@r&mmyl)&ﬂ-
g, m&hﬁzlafaﬂquih)mylpasmuﬁmaguhﬁr@é& (6,0.038 1 mPofh m&%l (7 mL),
Pg@%ﬁ ﬂg ({%O 016 g, 020 Mol ) are added and

gff’%ﬁ a0 @Gl My Wﬁﬁé@%g’gé@ewxmh@ﬂ@wewwdretesl ﬂ3 g 2.09
ThambBacddded) THeXésultRg ls&uﬁdiﬁastmtaea f&112 HO G0 feabtfthn id quenched
h. The reaction mxture is cooled to rt and diluted

wi W the peitiomef sapped selutonpispdinmjqarbepale.and extmctey witirh o

C OdTEN 16 he BB MHE of gaNi€ NaykSis WASI @R Wh S, Roh&Birateld. | BR crude product

OVS rpurl}li?e%%g c%ﬁ%ecﬂoﬁio%gaphs podafp l;l({ rln]::tlhsldsu]b nec(%I um
[00152] StepB: A solunon of methyl sulfone (7, 0.630 g, 1.13 mmol) in N,N-
dlmethylformamlde (20 mL) is taken in the round bottomed flask and is degassed with argon
for 0.5 h. To the resulting mixture is added bis(pinacolato)diboron (0.345 g, 1.36 mmol),
Pd(dppf).Cl; (0.82 g, 0.113 mmol), potassium acetate (0.33 g, 3.4 mmol) and the mixture is
degassed with argon for 0.5 h. The reaction mixture is then heated at 80 °C for 2 h. The
reaction mixture is cooled to rt and diluted with water and the compound is extracted with
ethyl acetate (3 x). The combined organic layer is washed with brine, dried over Na,SO,,
concentrated, and purified by column chromatography to provide 1-(4-chloro-phenyl)-9-(3-
methanesulfonyl-phenyl)-2-[4-(4,4,5,5-tetramethyl-{ 1,3,2]-dioxaborolan-2-yl)-phenyl}-1,9-
dihydro-purin-6-one (8).
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chr omat ography to afford
N-{3-[6-[4-(5-am no-pyridin-2-yl)-phenyl]-5-(4-chloro-
wOooeTi0)s44 - PCT/US2007/007989

0X0- 4, 5-di hydr o- pyrazol o[ 3, 4-d] pyrim di n-1-yl]-phenyl}
- met hane sul fonam de. 1H NWMR (CD3CD, 400 MHz) d 8. 37
(s, IH, 830 (s, IH, 7.95 (m 2H), 7.90 (d, IH),

71(m 5H), 7.50 (t, IH, 7.35 (m 4H), 7.20 (d,

2.99 (s, 3H); LG M calculated for C2 H22d N7O8S

('r\{lﬁ(l)_;(.)g] Ar8n4n%regé$t$og:j %i4 ﬁ-armno-pr;ﬁdm-z-y])-phenyl] -1-(4-chloro-phenyl)-9-(3-

h?n@ﬁh&w%ibn)g-p&exgﬁﬁhbaﬂgdwyﬁﬂnls?&m( 3- mFe)t hanesul fony:c
env. - I hvdr o- purin one rep ratl
58S - fsolyien lsﬁmhéﬂﬁwhw )“l“’i éﬁ?‘é"yg) 2-[4-
Camams/ietrsmaryid etzmibxaasio%.z -YIPPHevi)- lB—(ﬁE}dﬁ-bﬂﬁh—@-ﬁ)ne (8,021 g,
am ng- cyano-ace id et h est er éa% g‘
b4 mheD i NEt-o “’é’ PRy 3pd v asg%faf?SPn Then 5-
_?_E@hﬁ&nibfdnhcﬁ)yﬁ&ﬁe (d.090i &5 0132 amd)l aésluhﬁfa}ﬁbﬁatﬁ Q0. mﬁg 1696 mmol),
e rea ion mxture is al reac It an
L ¥adnrrat R S mrtonits peR gndBe tsSiligg mixoufi Yegpsed with argon
agtdeols ag d'héfda&fcﬁ?mﬂfaxre[) it tHe® lhea% P ] 1ooT<IzLEfosn ud &lﬁﬁf&&wﬁtmxture is
obt a] ne () |1 € um 0] .
0 150Ble8 4 11 andh e it watte ang GAYFSIEd PG SO LAREE G- The combined
2-<(r§mlw| i 1aya|a1m@n1 gd Mb.gﬂe aﬁ&dcwvermd;soy hancgrbt{a&d49r,r&tdpdn'ﬁud by
an en - , 9= r one
2 WA REFRC Pﬁ?rs%lﬂégf%m g‘inrﬁ ﬂb?*enéﬁT16‘]r4|‘95‘5’"i"3h°"y1)‘9‘(3‘

prﬁammiwyl%aﬁymg 94tihyafdpuiin=-6-one. 'H NMR (CD;OD, 400 MHz) 3 8.63 (s,

nmol ) _and
B s Sl B i S & 5. 13867 Sn, P82 0 Gl 771 om
| S2IERNES (thy AT 3RGA, JH)E7.3e6H, AL, 30 {(8 I 3BHAC-MS calculated for
coevapar.ated w thtaoluepne (100 nL). Then
S GRRREITLES sk Bad i % henyi ) -/
H-| m dazol e- 4-carboxylic acid ethyl ester (1, 9.8 g,

35.33 mmol ) is added and the resulting m xture is
heated to 170 OC wi th out #mbmpreB9for 6 h. The crude

Cﬁro?n%t- en -cﬁ)lulrol-f Ieeq P 3-r(1:ig'| -u
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(6). [00150] Preparation of
| - (4-cl oro-phenyl)-9-(3-net hanesul fonyl - phenyl ) -2-[ 4-
wa 200# 1848 t et ranet hyl -[ |, 3, 2] di oxabor ol an- 2- yIPCTpbs20§1/407989
-1, 9-di hydro-purin-6-one: [00151] Step A To a stirred
sol ution of
2- (4-brono- phenyl ) -1 -(4-chl oro-phenyl)-9-(3-
nmet hyl sul f anyl - phenyl ) -1, 9-di hydro-purin-6-one (6, 1.0
g, 1.9 mmol) in nmethanol (7 mL), dichloronethane (21

g S R BACR R RIS SRR B 5 b e

S t4-trome-Na{4-¢Hlorb Phernlyd)-tenzahtide BE22040 6 rrfzhmgw atdRidnyichldride

t diti.on. of .saturated solution of sodi um o

b E A R v e et <l R R ten e Ang R st i

(0] rcgmb&aieay\em tblﬁerdr(i(!!ﬁnn)/ eIo tﬂ&’irels% a Sb:]lﬂibﬁ )3 saﬁlﬁﬁ# -(_Ehﬁtro-
cruyde duct .i rifjed.b ol u r onat ogr.a to
PP PR ol drepbRw e isid ofhyhasiss (5. 4D g 362 mamdlah gyichforoform
of(100eiahyis a8dddfaad the(rdsnltig Giktu@,is doncenbraf®d®d 3 diyResidue. Then it is

N..Ndi pet hyl for.nam d 0 is taken in the rouny
DR DI TR o et T e et s g by colum
'tl)'@hfdﬂﬁhtdwl btéimg_ gel, 50 Lungo inSsAlr@ddeﬂ‘fbid thg produclzt as yeélgwdsolicfl gyield 53

| col ato | ran . , . o ,

> o PP R TRl ied B R e of 1o A0 lina 5546158 )
3.[00156p| ) afAniibie 143-Hittorphenyd)- I Gsuaseleld Waibbx Aic@oid 9T ester (5)
0.5(121. The reactioa m'.xt;re is then heated at 80 0OC

f gPedagve isprepated @5 festribed belawn i s cooled to it and

diluted with water and the conpound is extracted with

ethyl acetate (3 x). The cofbined organic |ayer is
washed with brigew,fei ed M%MZSOZL, cong®RtTat ed,
and purified bylcol'um chro ogr aphy tﬁgw de

1- (4-chl oro-p |')-9-(?- Et0 - NT NP

nmet hanesul f onyNpheoy | ) - 2-[ 4- (4, 4, 5, 5-t amethyl -[1,3

, 2] - di oxabor ol an- 2-yl ) - phenyl]-1, 9- N

di hydr o- purin-6-one (8).[00153] Preparatign Bt

2-[4-(5-am no-pyridin-2-yl)-phenyl]-I

- (4-chl oro- phenyl ) -9-( 3-

mef0RESM s ul f Doy Istigeddesolatipn bf Brittophietiyd hydiizine-HydfoRoride (12.0 g, 63.29

mmol) in absolute ethanol (396 mL), sodium hydroxide (2.53 g, 63.29 mmol) is added and

the reaction mixture is stirred for 0.5 h. To the resulting mixture is added ethyl
(ethoxymethylene) cyanoacetate (10.7 g, 63.69 mmol) and heated to 80 °C for 2 h. The
reaction mixture is concentrated and the residue is taken in ethyl acetate, washed well with
water. After washing with saturated brine solution, the organic layer is dried (Na,SO4) and
concentrated to afford the crude product. The product is purified by column chromatography
over silica gel (60 — 120 mesh) using 12% ethyl acetate — pet ether solvent mixture as eluent.
[00158] 4-Bromo-N-(4-chloro-phenyl)-benzamide (3) used is prepared by the
following procedure. To a solution of 4-chloroaniline (1, 66.0 g, 517.0 mmol) and 4-
bromobenzoy! chloride (2, 109.0 g, 497.0 mmol) in dichloromethane (1200 mL) is added
triethyl amine (83.0 mL, 596.0 mmol). The reaction mixture is then poured into 0.05 N

sodium hydroxide solution and the resulted suspension is stirred at rt for 1 h. The solid
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[00154] A solution of

| - (4-chl oro- phenyl ) -9-(3-net hanesul f onyl - phenyl ) - 2-[ 4-
wWq 20041945+ t et ranmet hyl - [ |, 3, 2] di oxabor ol an- 2- y| Behe0y1/§07989

-1, 9-di hydro-purin-6-one (8, 0.21 g, 0.348 mml) in

N, N-di met hyl formam de (15 nlL) is degassed with argon

for 0.5 h. Then 5- am no-2-bronopyridine (0.090 g,

0.52 nmol ), cesium carbonate (0.227 g, 0.696 nmol),

Pd(dppf)2d 2 (0.025 g, 0.035 nmmml) is added and the

resul ted ure | degassed th argqn for. 0.5 The

" e s B i o o O e deindppgouum.

renetpkmcmxieaﬁxembaeﬁ@ﬁbedcﬁ@. rt and diluted with

wat er and extracted with ethyl acetate (3 x). The

conmbi ned organic layer is washed with brine, dried

over Na2SO(4, concentrated,Eandlpyglfled by preparative

HPLC to afford

)9(3- g
nethanesulfonyl-phenyl)-l?ggﬁgﬁyg#b-purin 6-one. 1H

NI\/R(CDSOD 400 MHz) d863 (s, V'b\‘% (s, IH¢
(s

: (d, 5 7.s88;, 7. 90
ﬂHGSBrF@HD M (m 3H)*J 7-35%(m N
734 (m 2H573.21 (s, 3H); L cabcul at ed ;ii:T)\m
C29H2I a N6CBS (MtH ) 569.1, found,, . Exanple g
6- (4- Br ono- phenv
p- 5- (4-chl or o- phenyl)-l-(S nitro- phen@l) 1. 5-di hvdro- b
yrazol or 3. 4- dl pyrim di n-4-one[ 00155]

4- Br ono- N- (4- chlgr o- phenyl ) - n1dpy| chl oride (4)
- is prepared by hedfwng

4- br omo- N- (4- chl"®r g henyl) benza del[(3w 22.40 g,
72.4 nmol ) and thi c~ch|or|gE:EFé010 ML) for 1 h.
The cl ear sol utton—t+s®once d and resi due
obt ai ned i s coevaporat ed mnth t olguene ( ). To the

resi due a solution of 5-am no-I|-(3-nitrophenyl)-
IH-pyrazoIe 4- carboxylic acid ethyl ester (5, 10 g,

T R R AR IR

Thigaating 4-b8)mo-N-(4-chloro-phcnyl)-benzarmde (3, 24.2 g, 78.0 mmol) and thionyl chloride
(150 mL) for 1 h. The clear solution is concentrated and the residue obtained is
coevaporated with toluene (100 mL). Then 5-amino-1-(3-cyano-phenyl)-1H-pyrazole-4-
carboxylic acid ethyl ester (5, 10 g, 39.9 mmol) is added and the resulting mixture is heated
to 170 °C with out solvent for 6 h. The crude product obtained is purified by column
chromatography (silica gel, 60 —-120 mesh) to afford the product as yellow solid (6). LC-MS
calculated for C,4H,3BrCINsO (M+H") 502.0, found 502.8.
[00160] 5-Amino-1-(3-cyano-phenyl)-1H-pyrazole-4-carboxylic acid ethyl ester (5)

used above is prepared as described below.
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heated to 170 OC wi thout solvent for 6 h. The crude
product obtained is purified by columm chromat ography
wa @of/imasdgel , 60- 120 nesh) to afford the prodaatuses07/007989
yellow solid (yield 53 %9. HPLC-MS cal cul ated for C2
H 3BrCd NsO3 (M +H+) 523.9, found 523.9. [00156]
5- Am no-1-(3-nitro-phenyl)-I H pyrazol e-4-carboxylic
acid ethyl ester (5) used above is prepared as
descri bed bel ow. [00157] To a stirred solution of
3-ni tro-phenyl Qépra2|ne hydeochl ori de (1xddEg, 63. 29

mol ) in absol Het'lanol (@9 ML), so hydr oxi de
(2.53 g, 63.2 i s_added” and_t he ragct¥sn mi xture

is stirred fo . To the resu|t|ng ture is

added et hyl (ethoxynethylene) cyanoacettat & (10.7 g,

63.69 Mol ) and heated to 80 OC for 2 h.STH@'reaction

m xture i s concentrated and the residue is taken in

ethyl acetate, washed well with water. After washing
[bh saturated brine solution, the organjc |aye

dr

BT Nt abors st SOOI SpiRPHRGy I Rgrae braoearide (420 g 247

PrEsIF in abddite RIMALI G 1200 $nIl)! Llsfoufuhﬂf(jfdm;h& Q1 118'B, 445 mmol) is added and
chr omat ogr aphy over silica 60 -120 nesh) usuma
nt.

128% ERHQP migtuteds stirprddord by 1g%'61r= VRSP NOTE és agéedeff
[ Q&&&a&neﬁryﬁhema%awa@ 10y ©-281 e mrholy HameaEd [d&0(C8)forUSIE Urhe

epared by the followi ng procedure. To a sol ution
fre tletﬁ

PS5 Qo FRBirpigd angiihiyteguait faken ey acerde, amshed well with

brveai@b mzpwhshﬁigl VaitH sdfurdtedd brike So10tidh, thd Yezaflic n@fye} ;)s dh@d (Na,SO0,) and

dlchlorogf 120Q L) is_addeéed triethyl
( ESEREe ‘89%"51 e profiget. Eherpdyt FPYIREILY 8 R fromatography

P cuwemldgrgmeﬁ ~Q20 bhest) d.mughﬂiylcagax& d@)eﬁ?ﬂkdﬂ Edilﬁﬁ)t agirbdu& Reluent (5).
Su ensi on i stirre at rt or he
aﬁﬁtéz r msd §°“P?1Nr@r Ewr%mwgﬂgamwm Used 18 prepargd by the
r asmwxegipmcmee sre |a|sdlut16n frd-brotci e (V61045 17T4hﬁnmol) and 4-
product is xt steﬁéreactlon

F I ﬁ%‘?ﬁﬂ fof °(&3%1-%P1619 P blaroibans (1360 mL) 1 added
I hvieth@-andthe (8B 24611, 693 04iddY). Mr&kihﬂ mixture is then poured into 0.05 N

sodium hydroxide solution and the resulted suspension is stirred at rt for 1h. The solid

formed is filtered and washed well with water. It is dried in vacuo and used for the next step.
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[ 00159] 4-Brono- N (4-chl oro-phenyl)-benzi m doyl
chloride (4) is prepared by heating

wOok2007/mves4N- (4- chl or o- phenyl ) - benzam de (3, 24.ECTYUS2687/@7989
nmol ) and thionyl chloride (150 nmL) for 1 h. The clear
solution is concentrated and the residue obtained is
coevaporated with toluene (100 nL). Then
5-am no-1-(3-cyano- phenyl)-| H pyrazol e-4- carboxylic
acid ethyl ester (5, 10 g, 39.9 mmpl) is added and the

Lt i Xt i s heated,t 70, C Wit t sol vent
f oSO s artede Gadimanndniahateyd 1R rostiepy S oo 16
C oditiidro phfin vBA|agh Ay le((PiehirédasdRbcribbdin-exdmple ABD9 4, 0.56 mmol),

CaT B BTSN 5 PSR BRAATI b4 3 Bt sting. The

50za8lion[mlRtLEA} allowed rt]o reach rt and stirred there for 12 h. The lreaction miacture is then
S- Armo- | - P- cyano- phenyO | H pyrazol| e”-carhoxylic ac
ot FRPFBatedro £ 47 1B HbPeen 6 Sy apmeliqenid b ppegum carbonate
Eegooszo[gO@.iﬁHmoTn; ?ddi:ﬂ.i ARecktifr@tlptat tt@or 2afh, arlewﬁm@r xﬁbhaﬁl ¥ 1s

ydr azi ne I.OC ride (42.0.9,. .247 nmmo i n absol ut
o1 B SO £ e gt i B B St pford 3-2-
LS [ﬁd@?ﬂn@-ﬁﬁidﬁﬂ—@yﬂﬁﬂ\@ﬁ)ﬂp n(mmbmrpaeﬂﬁ)-&?id-r ,6dliHy@fo-fhrin-9-yl)-

. r [ e
(bRBs ey o CyShile b i B e ertiBlaa0 .ty . 10,
and.obeaBdsh, sia), 307 Q4; 289,7.6D (i, 1H)g.63¢ME2H)) 1.381743U e SHE 6.96 (br,
o o e AR E R R et AP HS TR G, T2
saturated brine solution, the organic |ayer is dried

(Na2SO4) and concentrated to afford the crude product.
The product is purified byEBxempled2chr onat ography over

Si3|- E- Q gglrm o0 0 Sm: L 3 -eg-g)go?l_ g)-g}h grtolj %;in-Q—

s ,
4- Br onp- N- (4- chl or o- pherghdenbanasmide (3) used is
prepared by the followyng irocedure. To a solution of

4-chloroaniline (1, 66..0 51794 mmol ) and 4-
br onbbenzoyl chloride (2,199 M97.5 mmol ) in
di chl or onet hane (1200 nm.) js ddd Priethyl amne

(83.2 nL, 597.0 mol). acN| oM\ mi xture is then
Osonm

poured into 0.05 N
[00164] A solution of 3-{5-(4-chloro-phenyl)-4-ox0-6-[4-(4,4,5,5-tetramethyl-[1,3,2]-

H,N

dioxaborolan-2-yl)-phenyl]-4,5-dihydro-pyrazolo[3,4-d]pyrimidin-1-yl}-benzene
‘sulfonamide (prepared as described in example 25, 0.500 g, 0.898 mmol) in N,N-
dimethylformamide (20 mL) is degassed with argon for 0.5 h. Then 5-amino-2-
bromopyridine (0.220 g, 1.24 mmol), cesium carbonate (0.540 g, 1.65 mmol), Pd(dppf),Cl,
(0.060 g, 0.083 rhmol) is added and the resulted mixture is degassed with argon for 0.5 h.
The reaction mixture is then heated at 100 °C for 4 h. The reaction mixture is cooled to rt
and diluted with water and extracted with ethyl acetate (3 x). The combined organic layer is

washed with brine, dried over Na,SQy,, concentrated, and purified by preparative HPLC to
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sodi um hydr oxi de sol ution and the resulted suspension

is stirred at rt for Ih. The solid forned is filtered
woed7/wadHed wel | with water. It is dried in vaimusae/007989

used for the next step. Exanple 41

-r2-r4-f5- Am no- pyri di n-2-v

p- phenyl 1-1 - (4-chl or o- phenyIVB oxo0- 1. 6-di hvdr o-purin-9

-yl I benzam di ne[ 00163] To 3-[2-[4-(5-a

puno pyridin-2-yl)- phenyl]-l-(4 chl oro- phenyl) 6- oxo- |

d tril d
d eag C ﬁ %éd{“‘(ﬁ 2 éwréd\{%% YB?PT‘%' -(r4locl'@gs %B§[5q?@aig—ﬁ8‘ydro-punn-
aﬂ-yl]-aéxﬁehe\mtthndnyde JHMBHCDLOD o100 MsHA) 538.5TL(}, 11D, 8kl@s] 1H), 8.06

Fg SR o i) 2B A RS R0 2 . YR Pl o Cves

mcxtcuﬂhed et CLIIBRCINDOSSMFHEY 670.1, Boumd@rg.0r esi due. It is
taken in dry nethanol (15 nli) and ammoni um car bonat e
(0.520 g, 3.37 mmol ) is added. After stirring at rt
for 24 h, the reaction n1x£ure |2gconcentrated and the
resi due obtalned IS purlfléﬁm39 col umm chronatography

[ 4- (5-am no-pyridin-2-yl)- g?en¥éﬁ-l-(4 chl or o- phenyl ) -

6 -oxo-1 ,6-di hydro-purin- enzam di ne. 1H NMR

(DVBO-d , 400 Miz) d 8.6 IHy, 8.29 (s, IH), 8. 14
(s, IH, 7.96-8.03 (m 3%\@77 (d, 2H), 7.69 (m
IH), 7.63 (m 2H), 7.34-7.83( J‘ﬂ 6.96 (br, IH),
5.

(

60 (br, 2H); LC-Ms calc 9H2 1C N8O

WH H+) 533.2, found 534. anple

r 2- [ 4- f 5- Ami no- pyri df nS¢- V>~ phenyl

4- Chl Or @ PhCnVI )-g N 6- di hvdr o- ‘iﬁ" yl | benzene
sul f onam de [00164f A sol ution- of

3-{5-(4-chl oro-phenyl)-4-o0xo0-6-[4-(4, 4,5, 5-tetranet hyl

[ 3, 2] - . . N

di [BUL85hr o1 aPreparstion of §eaming-1-43-cyane-Rlyaay:15imidaspls4acathagylic acid
PYdihylkdidrn- | -yl } - benzene sul fonam de (prepared as

described in exanple 25, 0.500 g, 0.898 mmol) in

N, Ndi et hyl f ormami de (20 nL) is degassed with argon

for 0.5 h. Then 5-am no- 2- NHz COOEt
N N
NC.__COOEt HC(OEt), CYCOOB ©\c~ Q-&NH
\l/ EE—" N —— N 2
NH, acetonitrile, reflux {/
4 OEt _
eN 1
[00166] A solution of amino-cyano-acetic acid ethyl ester (10.6 g, 83.3 mmol) and

triethyl orthoformate (12.35 g, 83.3 mmol) in acetonitrile (110 mL) is heated at reflux for 45
min. The reaction mixture is allowed to reach rt and 3-amino-benzonitrile (9.80 g, 83.3
mmol) is added and stirred at rt for 48 h. The crude product obtained is purified by column
chromatography (1).

[00167] Preparation of 3-{1-(4-chloro-phenyl)-6-0x0-2-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-1,6-dihydro-purin-9-yl} -benzonitrile:
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br omopyridi ne (0.220 g, 1.24 mmol ), cesium carbonate

(0.540 g, 1.65 mmol), Pd(dppf) 2C 2 (0.060 g, 0.083
wormmob)2st added and the resulted mixture i s deREBERD07/007989

with argon for 0.5 h. The reaction mxture is then

heated at 100 OC for 4 h. The reaction mxture is

cooled to rt and diluted with water and extracted with

ethyl acetate (3 *). The conbined organic |ayer is

washed with brine, dried over Na2SO4, concentr at ed,

and purified by preparative HPLO ford ci
3-[2-14-(5-am ng=Ryri di nrago\éln) ph gélmchl orhe
nyc @.«1 Mpu-H—H—» yl]-b

sul f onani de. 1H NWVR (CD30OD, 400 %;ﬁ@ 57 (s, @)\
8.46 (m IH, 8.06 (m IH, 8.04§ 7. 93 gf

2H), 7278 (m IH)3 7.65 (m 5H), 7.3 (m 4H); LCMS

cal cul ated for C28H20C N7BS (MH H+) 570.1, found

57Qu JFxanmpl e 43

-r2-r ,1)5-Apu'ai di n-2-yl)-phenyl | -1 - €4 org- phe
N

nyl - 0Xx0-1. 6 vdf o- puri n-9-vnbe pzoni e
N

[ 00165]=Preparati O S : R
| Hi i dazoren- carre;
sol ution QLL;; o

S-amno-T-"cyan
acid ethyl ester? 066 B

- am no- cyano- acéeti c- acrd cester (10.%<g, 83. 3
nmmol ) and triethyl orthoformate (12.35 83. 3 nmol)
in acetonitrile (110 n.) is heated at reflux for 45

m[6016-§']1e re@'ﬁ%nqg]N%-yb%féFo H{eﬁylﬁ‘géﬁgﬁ: n‘r%%?lrop ecllg réar%&‘ﬁ)aheatmg 4-

3-am no-benzonitrile
sthreme-ay- Gtchiqm-t)mnykl&emm‘ﬂve(lbﬁ sd¥.-mmdD end t!ll!nnal ohdrglide §125 mL)

Y %} f h. e‘flhé)éieag ?&1{1%?1 i€ Fﬁn%ﬁ%%g Q_ﬁ‘@{ﬂg résildlle oitgigétp iz]coevaporated with

Preparation o
3-tpliere1@hib). oTsh Sraymijo- - bsmng-pheny]4 Hairbildroteet-caatmmy tiydcid ethyl

g Lr T —————

4- SBl'vemforr\ﬁ |8 4Tlcﬁﬂmﬁea>r<pdnemblta)'neldémmriﬁed by toluhh crbiatography.

or SR a? Aol oo phenypys o S digo-purin -1

nrhshyonitrite (648.00e IISthrml) N, Niddmethylformamide (200 mL) is taken in the
round bottomed flask and is degassed with argon for 0.5 h. To the resulting mixture is added
bis(pinacolato)diboron (4.8 g, 19.0 mmol), Pd(dppf).Cl, (1.1 g, 1.59 mmol), potassium
acetate (4.68 g, 47.7 mmol) and the mixtureis degassed with argon for 0.5 h. The reaction
mixture is then heated at 80 °C for 2 h. The reaction mixture is cooled to rt and diluted with
water and the compound is extracted with ethyl acetate (3 x). The combined organic layer is
washed with brine, dried over Na,SOj, concentrated, and purified by column
chromatography to provide 3-{1-(4-chloro-phenyl)-6-oxo0-2-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]}-1,6-dihydro-purin-9-yl} -benzonitrile (7) as white solid.
[00170] Preparation of 3-[2-[4-(5-amino-pyridin-2-yl)-phenyl]-1-(4-chloro-phenyl)-6-
oxo-1,6-dihydro-purin-9-yl]-benzonitrile:
[00171] A solution of 3-{1-(4-chloro-phenyl)-6-oxo0-2-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-1,6-dihydro-purin-9-yl} -benzonitrile (7, 1.00 g, 1.81
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for 1 h. The clear solution is concentrated and the

resi due obtained is coevaporated with tol uene (100
WOM0)7/12DEN PCT/US2007/007989

S-am ho-1-”-cyano- phenyl J-1 H i mi dazol e”- car boxylic

acid ethyl ester (1, 9.70 g, 37.8 mol ) is added and

the resulting mxture is heated to 170 0C wi t hout

solvent for 6 h. The crude product obtained is

purified by col um chromat ography. [00169]

P S RERR RO g 6 i e P e B85 1, s-amine-

i re-bioideplyrivive(9l47 @f Mmrfhbl)( asfimndagbohate {1aksey) 3162 nhrhi6l), Pd(dppf),Cl,

ro b oned fIa and. i s assed th argon for
o 1R = U CRRE 5L AR e S lPRAPISH Sl I s o 051, e
bi rs(qnbma;mhxaﬁsxheh lﬂ:ﬁ[eﬂl’at (00.°€ fgr 4 H.9TKE: rBadiby mixture is cooled to rt and

RTINS L e

ar\g@hed‘\mh Ehrﬁe driedldver N£ 804, icaitentrardd land puﬁﬂéd‘lﬁgﬂcdmﬁﬂﬁ ed
ction

bty o oo g B e Ring e e F SRt Fleoden-o-
WI Qm-le&-th¢a<pet1a49alx &ni@mmﬁhbcmrbalaaiemgegﬂosdmwa(ﬂw+w)
|35 g? é;‘ brine, ‘dried over Na2SO concentr at ed,

purl I e y colum chromat ography to provide
S—II-A chl or o- phenyty- - OXON-~N-AAS, S-tetranet hyl -
[1,3,2]di oxaborol an-2-yl)-phenyl]-1,6-di hydro-purin-9-
yI} benzonitrile (7) as whErenpeo#4 d. [00170]

-(4- chloro phenyl ) - 6- _benzonitrile
oxo- 1, 6-di hydro-purin-9gyl | Jbenzonitrile: [00171] A
sol ution of o
3-{l-(4-chl oro-phenyl)-6-0 4 5, 5-tetranet hyl

[1,3, 2] di oxaborol an- 2- yI)- yly I -dlhydro purin-9-
yI} benzonitrile (7, X 9 in
N, N- di net hyl f or mam dé! ( ) |s de Wi th argon

for 0.5 h. Then 5Ha¥ Y. 2-bronopyridine (0.47 g, 2.72
- mml ), cesiumcarbonate (1.18 g, 3.62 mol),
Pd(dprf)2d 2 (0.13 g, 0.181 nmol) is added and the

reoi12¢d m AtsoluGioh 6f SleDREEAS 0 Phénk) SR R- f40$4 s %t%i]}am%iﬁ
or e

re [ ure i s then heated at 100 0C
A Bpsebti vh Ehey  atrdiesinp puin 1) -bensonet (repared s
described in example 43, 0.800 g, 1.45 mmol) in N,N-dimethylformamide (30 mL) is

degassed with argon for 0.5 h. Then 2-amino-5-bromopyridine (0.37 g, 2.18 mmol), cesium
carbonate (0.95 g, 3.63 mmiol), Pd(dppf).Cl; (0.1 g, 0.181 mmol) is added and the resulted
mixture is degassed with argon for 0.5 h. The reaction mixture is then heated at 100 °C for 4
h. The reaction mixture is cooled to rt and diluted with water and extracted with ethyl
acetate (3x). The combined organic laycrl is washed with brine, dried over Na,SO,,
concentrated, and purified by column chromatography to afford 3-[2-[4-(6-amino-pyridin-3-
yl)-phenyl]-1-(4-chloro-phenyl)-6-oxo-1,6-dihydro-purin-9-yl]-benzonitrile. LC-MS
calculated for CoH;5sCIN;O (M+H") 516.1, found 516.0.
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diluted with water and extracted with ethyl acetate (3

x). The conbi ned organic layer is washed with brine,
walowoesser Na2SO4, concentrated, and puri fi edPdayus2007/007989

col utm chr omat ogr aphy to afford

3-[2-[4-(5-am no-pyridin-2-yl)-phenyl]-I-(4-chl oro-phe

nyl)-6- oxo-1, 6-di hydro-purin-9-yl]-benzonitrile.

LC-MS cal cul ated for C29H 8CI N7O (MtH ) 516.1, found

516. 0. Exanple 44 -r2-r4-(6-Am no-pyridin-3-yl

")-phenyl | -1-(4-chl oro-phenyl

")-6-0x0-1,6-di hvdro-purin-9-yll benzonitrile [00172] A

sol ution of

3-{1-(4-ch|oro-phenyl)-6-d%gyyyfﬁf(4,4,5,5-tetranethy|

N-{3-[1-(4-Chloro-phenyl)-6-o0x0-2-(4-pyrimidin-2-yl-phenyl)-1.6-dihydro-purin-9-yli-phenyl } -

[1,3,2]di oxaborol an- 2- y}n&-g Q&esggi Amjn Ee6- di hydr o- puri n- 9-

yl }-benzonitrile (prepa d i n exanple 43,

0.800 g, 1.45 mmol) in N, Ndi net hyl formam de (30 ni)

is degassed with argonckQe=Q. 5 Q. Then _

2- am no- 5- bronopyri di ne g]l 2.18 mmol ), cesium

carbonate (0.95 g, 3.63 Mol ) NP f)2d 2 (0.1 g,
d mxture is

0.181 mmol ) is added and the #s
degassed with argon fgr I@ he peaction mxture is

t hen heated at 100 of &h. The oﬁozﬁmture IS
cooled to rt and dil wi th wat er=sa d!ﬁxtracted with
ethyl acetate (3*). The conbined organic |ayer is

washed with brine, dried over Na2SO concentrated, and
pUufP¥13dd byAcolutiomoft Nr(@r{d#(4ghlamhphenyl)-6oko244-(4,4,5,5-tetramethyl-

:?’ i [El ,_%(::%&# Bia%fn%%hr?;;?l?%%%nggg 2613-&11&&3-]:99:99&5 }]-ﬁhlenyl) -methane sulfonamide

oro-p
, Bpephrgd podesuitied ildexyinple 126/ % 5, 10r88I nemol) B N/S-dimkthylfartneside (15

F\L )CI% %g&an?d %xﬁ (2)1%%4'{ F’E)'?{Zghixfl. Ortien 218N 9 8idhie TS AR B32%3mon),
') cediumcarb@ndtel (0p57r g, i1i76 mmndl), Pcdppi@lk (0.032 g, 0.044 mmol) is added and the

Eb%iu@f?gimr%@é?'& | isgld' it Vz%ig«?rgf_%p 8'5 h. Tﬂgtregg‘tpo% rr%%u}c-qu gxrerrll geeated at 100

sol ution o
1°q t#r ¢ h| Thorepitionyixtuls-iDxm@lcd-1p A-apd dilutedwith water and extracted with

+ Sthyi LERMIEEYS! “The combined organic layer is washed with brine, dried over Na,SOs,
concentrated, and purified by column chromatography to afford N-{3-[1-(4-chloro-phenyl)-
6-ox0-2-(4-pyrimidin-2-yl-phenyl)-1,6-dihydro-purin-9-yl]-pheny! } -methane sulfonamide.
"H NMR (DMSO-ds, 400 MHz) 5 10.13 (br, 1H), 9.18 (s, 1H), 9.15 (s, 2H), 8.52 (s, 1H),
8.04 (m, 1H), 7.80 (m, 3H), 7.60 (m, 2H), 7.50 (m, 5H), 7.18 (dd, 1H), 3.02 (s, 3H); LC-MS
cta_l.culated for ngH;oClN7038 M+H") 570.1, found 569.9.

Example 46

1-(4-Chloro-phenyl)-9-(3-methanesulfonyl-phenyl)-2-(4-pyrazin-2-yl-phenvl)-1.9-dihydro-
purin-6-one
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[1,3,2]di oxaborol an-2-yl)-phenyl]-1,6-di hydro-purin-9-
yl } - phenyl)-i net hane sul fonam de (prepared as
walmsrriob®d i n exanple 26, 0.55 g, 0.88 mmol) iRCT/US2007/007989
N, N-di net hyl formam de (15 nlL) is degassed with argon
for 0.5 h. Then 2-brono-pyrimdine (0.21 g, 1.32
mmol ), cesium carbonate (0.57 g, 1.76 mol ), Pd*pPf)
2C 2 (0.032 g, 0.044 mml) is added and the resulted
m xture i s degassed with argon for 0.5 h. The reaction
m xture is then heated a¢ " gr 4 h. The reaction
m xture is cooled to rt anc ut d with water and
extracted with ethyl acetate )| e combi ned
organi c layer is washed wt 3 i ed over Na2SO ,
concentrated, and purifjed ‘olunn ronatography to

afford N-{3-[I-(4-chl gf O3 yl)

6- 0X0- 2- (4- pyri m di n- phenyl)-l o purln 9-
yl]-phenyl }- et hane sul tonam de. 1H NWR ( , 400
MHz) d 10.13 (br, IFD 9.18 (s, IH, 9.15 (s ZFD

8.52 7. m

o 3
2H9017§‘?‘50 ‘(Fl)msolsvﬂn OfﬂQfgh %phqnv!)-9(%§r?r@£;begsulfsw)l-p ery)NAS(4-
Cé(lq QLSI ﬁfeﬁ'gnétﬁ’fl [Q&F’EQ)&\)M@@ ﬁ%ﬂe;gl] 56%114}@:; W&one (prepared as

| or o- env
dgsqngeqr)é\tegpgﬁ@g gﬁ,f()o?\iyg _lr;hrgtﬁ in N,N-dimethylformamide (20 mL) is degassed

A Magémf 85 hP RV Riddop a0 8B 8! 1 86 mBoBN&sARIAHondte (0.81 g,

| ut
D R ATERD O SIRRLRY (-0 03U o rcddchan e Tpwiag it fuiegassed

(Awith Rg6ir H£0.5 8MhE¥actidn mixture is then heated at 100 °C for 4 h. The reaction
, 3, 2] di oxabor ol an- 2- yl-) - phenyl ] -

. omifueg 8 ceplesd toirang difisd ("'ﬂ)‘hé‘ﬁéﬁ anfl extragtedswith gl Acefate (3 x). The

?’é{fgmtn)%d I@%aralg laglgrslg ana\%)eta r\]xﬁﬁafgahg% d?g&r\b\gi fjlhﬁl:.?g %&Qﬂ%&n ek purified

2-RYFQBiRRA hsqmirdosraphy o gfford 14 cwﬁ@mhenﬂ)e%ﬁme@m@elﬁm@phenyl) -2-
( q4%nﬂm—22yl j 10 mddre. (PNRER BpMR0lE, mamhz) 59.24 (m,

i s added the resul'ted mxture i s degassed w

ar gon8f ?)fs 51)5850 STRED: BS2¢H:i 150y 8ASKE D, §8-25 (dh &), ﬁ@ét('@dm) 7.90
at(ml Qﬁ) QGJ(Q{ 214) B. 43Tﬁe4ﬁ)e §§t(§ Q). 'T]G(MSrc‘ilchﬁteﬁqaj (Egﬁl,tg@mso,'s

rt and dil ut ter and extracted wth

ac®FH 25331, *f9und15ﬁé0

Example 47
3-[5-(4-Chloro-phenyl)-4-ox0-6-(4-pyrazin-2-yl-phenyl)-4.5-dihvdro-pyrazolo[3.4-d]pyrimidin-

1-yl]-benzonitrile
o]

o]
N N\
\J‘jﬁ'

N N
cadiRst
[ P CN

N~
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conmbi ned organic layer is washed with brine, dried
over Na2SC , concentrated, and purified by colum
woiwomssigr aphy to afford PCT/US2007/007989

| - (4-chl oro- phenyl ) - 9- ( 3- net hanesul f onyl - phenyl ) - 2-
(4-pyrazin-2-yl -phenyl)-1,9-di hydro-purin-6-one. 1H

NVR (DMSO-d 6, 400 MHz) d 9.24 (m IH), 8.77 (s, IH),
8.70 (s, IH, 8.62 (s, IH, 8.45 (s, IH, 8.25 (d,

IH) 8.04 (m 3H), 790(m|H) 7.54 (m 2H), 7.43

&g%% H+l§ égt,’éonlol}l)3fgdg&wg5q5 Cg1§%1 ];[gk X 585I:&t?a9ncl>lhyl -[1,3,2}-

S—dﬁoﬁﬁbdaﬂhmn{y{)ﬁi‘lﬁﬁyi]-ﬁ 5ngrdro- ﬁyr&ysroﬁzua}pynnudm -1-yl}-benzonitrile
fvdr oo ? l % g ?%fN Q—(gmethylformarmde (70 mL)

he
PRl e bre Terooas o 5o B
34§ (fegésﬂed}hitlﬂm(go@hﬁ 0)5l b, -“Fhe® X-QoddpIrdzifned(2.0 g, 9.82 mmol), cesium carbonate

a0t B OB SHsemsren 1 £ & 0sammbs a5 2 osuled gpixtore s

p)dr:gamedlvfithl a:rgdn}fob@E hOTHetredction ffxhep itk Rated e:smo PO & 1.9, The

($8%he oG el g g eacepl e st 3 ).

2 ’Iihe dorplymamrgam( RByé& igwaseBRitinbiMe) dridiafet N, SO}, Roritahttated, and

b S i o AR B & Ll Rl aR g pyracin 2

wiyl hhwggcﬁ-dlhydre-p&aholan}g d]pwirhid A -] -bénzositrile. HINNMR (DMSO-ds,

c ol Bii o o1 en o e B Sapdmedit B By 2B oo o

etlhIgJ 7. m:(m, aHae, 16D (1) 2H)T a4 (oomibi) e MS giddiilated fay€5;H|SIN,O (M+H")
- kl{)l ne, dried over Na2SO4, concentrated,
rmf y col umm chromat ography to afford

3 [5 (4- chI or o- phenyl ) - 4- oxo- 6- (4- pyrazi n- 2-

yl - phenyl) -4, 5-di hydr o- pyrazol o[ 3, 4-d] pyri m di n-1 -yl] -

benzonltrlle 1H NI\/R ( DVS@Exhmpledd®0 MHz) d 9. 25 (s

21 3y ‘ ;
7. 44 (m 4H): LC- MBS cal cultmbadidios C28H16C N7O (M+H+)
502. 1, found 502. 0. C,

NH

Hz

[00176] To 3-[6-[4-(6-amino-pyridin-3-yl)-phenyl]-5-(4-chloro-phenyl)-4-oxo0-4,5-
dihydro-pyrazolo[3,4-d]pyrimidin-1-yl]-benzonitrile (prepared as described in example 44,
0.30 g, 0.58 mmol), methanol saturated with hydrogen chloride gas (15 mL) is added at 0°C
with stirring. The reaction mixture is allowed to reach rt and stirred there for 12 h. The
reaction mixture is then concentrated to a dry residue. It is taken in dry methanol (15 mL)
and ammonium carbonate (0.540 g, 3.48 mmol) is added. After stirring at rt for 24 h, the

reaction mixture is concentrated and the residue obtained is purified by preparative HPLC to
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Exanpl e 48

-f2-[4-(6- Am no- pyridi n-3-yl)-phenvn-1| - (4-chl or o- pheny
wd 200)/184%IX0- 1. 6- di hvdr o- puri n-9-yl | benzam di neTO0L2667}007989

To

3-[6-[4-(6-am no-pyridin-3-yl)-phenyl]-5-(4-chl oro-phe

nyl ) - 4- oxo- 4, 5-

di hydro-pyrazol o[ 3, 4-d] pyrimdin-I-yl]-benzonitrile

(prepared as described in exanple 44, 0.30 g, 0.58

B T S TR —

mi %ymm@wma CHNMR @DMSacds, 400 MHd) &8.65 (so0H), B2 s, Ay, 8.22 (m,

L2 AL ORT A 7 85, FOTGCTH, B0, o7 o

anminé.usrte aHHOh@IMS ¢Dculatél figr c;;ngl.&mgnm(u\a(m*s smjzte‘dmd 534.0.
After stirring at rt for 24 h, the reaction mxture is
concentrated and the residue obtained is purified by
preparative HPLC toafford

3- [2 [4 (6 am no- pyrldln 3 y'mple 9ny|]

9 11-b d
(s Menéarz"s k%ﬁ@ﬁ%&%&%@%ﬁﬁm, e

7.96-8.03 (m 2H), 7.6@NgP2H o 7.59 (s, |H),
7.45-7.50 (m 9H), 6.47 ( wjﬁg (br, IH; LCM

cal cul ated for C29H2 1C N8O ( found 534. 0.

Exanpl e 49 N-fS-f S*-chl oreplery, X0-

A-fpyrimdi n*-vDphenvy”. m vdr o- | yrazol of S"-
[00177] A solution = sogng
N-(3-{5-(4-chloro-p ) - 4- 0X0- 6- [ ;4 5,5-tetranet

hyl -
[1,3, 2]d|oxa bor ol an- 2-yl ) phenyl ] - 4, 5-di hydr o- pyrazol o

kI mselluﬂoxk o %3 {ﬁtlﬁabf&))-ph&gﬁgt?&% _EH- {4°J‘§‘%é?1%xnethyl-

(prepared as describ in exa

mféi3)2]¢1ﬂx‘1\PQ'§BIlP'i‘r6tYHyh%’r]ﬂaﬁﬁlhhdw-l?sramt)[ii;4§i]2bergaslsxeldylwpb¢nyl)-
arg@hadeQh1féhaRide: (prIBﬁEh & d@£c9;‘i§9d°%rek£ﬂu§ib g? o4 %16%? %u%é%ﬁ& N-

nmol ), cesi um car bonate (0. g,
g, dimetyzbormmide (4t @Lwd!eaaseaddwtumqnefgw $ hngheGl-bromopyrimsidine

de@ays goh .9 ﬁxﬁloﬂr&gnﬂmfc‘afbogaté (0h475%“] £4& SR, P&déﬁfépﬂzg(g.oliig, 0.036

then heated at e react’on
c g8mel arepdded aalﬁdhququmrg@ompgmis degassed with argon for 0.5 h. The reaction

mixture is then heated at 100 °C for 3 h. The reaction mixture is cooled to rt and diluted with
water and extracted with ethyl acetate (3 x). The combined organic layer is washed with
brine, dried over Na,SO,, concentrated, and purified by column chromatography to afford N-
{3-[5-(4-chloro-phenyl)-4-0x0-6-(4-pyrimidin-2-yl-phenyl)-4,5-dihydro-pyrazolo[3,4-
d]pyrimidin-1-yl]-phenyl}-methane sulfonamide. 'H NMR (DMSO-d¢, 400 MHz) & 10.13
(br, 1H), 8.91 (d ZH) 8 57 (s, lH), 8.25 (d, 2H), 8.05 (m, 1H), 7.83 (m, 1H), 7.58 (d, 2H),
7.45 (m, 6H), 7.17 (dd IH), 3.01 (s 3H), LC-MS calculated for C23H20C1N7O3S M+HY
570.1, found 569.9 (M+H").

Example 50
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wat er and extracted with ethyl acetate (3 *). The

conbi ned organic |layer is washed with brine, dried
wower/12a2sS04, concentrated, and purified by calamrmuns2007/007989

chromat ography to afford N

{3-[5-(4-chl oro-phenyl ) - 4- oxo-6- (4-pyri mdin-2-yl - phen

yl) -4, 5-di hydro- pyrazol o[ 3, 4-

d] pyri m din-1-yl]-phenyl} -nethane sul fonam de. 1H NMWR

(DI\/SOd6 400 I\/Hz) d 10.13 (br, IH, 8.91 (d 2H) ,

: 8 O ]

(s 3H) LG MB QMHIM-EQ] -biwn XM&W@MH )
570.1, found 569.9 (JH Exanpl e
50N- O-r S*- Chl or o- phen ox A-pyrimdin-S-yl -phenv

p~. S-di hvdr o- pyrazol or'S N
| pyrimdml-yl]-phenyl}- net qang sMl fonam de [00178] A
solution of N-(3-{5-(4fcl oru—p nyl)-4-oxo-6-[4-(4,4
>5, 5-tetranmet hyl - ~ i oxa- Ian H:z)phe
pyl] -4, 5- dlhydro-@yrazolo[S 4-d] - 1%yl } - phenyl
)- methane sul fonamde (prepared as déscrlbed in

exanple 35, 0.40 g, 0.65 nmol) in N, Ndi net hyl f or mam de
(15 nm) is degassed with argon for 0.5 h . Then

S-foor78ppyr i Kisdlufien 6%4545-@4-clﬂor%h€ﬂ?gw-ox % 5-(’5(:2tt§methyl-

C Q 0.421 1.29 f
B e N O DRI A= LMY
d efj@Rde Quifériathid (@fRPart®is disdibbd in EREmp1€35,10.40, 163 trth &) inSN N-
§F%£$ ted at 100 Oca%or 3 h. The reaction m xture

5 B dfdegassigAth axgaR o)y heifb?rh%%’rewomrwdme

et (oy54 goRYBinehof)3cesium chitdnfie (14216411.09 gy Ph@yﬂjzoxﬁo 023 g, 0.032
dried over Na2SO4, concentrated

h
0 A1 130 S CHAEIT b st OGP bGPPI O . The resction

{ 3mixburé %-1idnl HREQd Bhﬂ!))’b)fox‘b-lﬁmrefiea@ﬂorpdifxtﬁb tlicdored ¥ rt ¥filuted with
di hydr.o- F’ yrazol o

0 SRR S R Gy Witombined arsaicderer sprartartwith

( Divive) diied o?eA@QSM‘E}thntﬂa@edlﬁld(dﬂﬁﬁed 13 oollﬂmil&n&ﬁatoérkﬁhy to afford N-

3 }_613-[57(4-@b%(’_%phezpzb)-4-oxo-6-(4l-_]|))ynmldm-5-yg-r;])lenyl)-4 S-Zlhgdro-(pg]razoloB 4-
d]pyrimidin-1-yl]-phenyl}-methane sulfonamide. '"H NMR (DMSO-de, 400 MHz) § 10.13
(bi, 1H), 9.18 (s,‘ 1H), 9.15 (s, 2H), 8.52 (s, 1H), 8.05 (in, 1H), 7.80 (m, 3H), 7.60 (d, 2H),
7.45 (m, SH), 7.17 (dd, 1H), 3.02 (s, 3H); LC-MS calculated for C,sH,CIN705S (M+H")
570.1, found 570.0.

Example 51
3-(4-chlorophenyl)-1-(3-(methylsulfonyl)phenyl)-6-(4-(pyrazin-2-yl)pheny])-1 H-pyrazolo[3.4-
dlpyrimidin4(5H)-one
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7.45 (m 5H), 7.17 (dd, IH), 3.02 (s, 3H); LC M5

cal cul ated for C28H20CI N73S (M| -H+) 570.1, found
wmb2007/204Exanpl e SI S-(4-chl or ophenvD- PCT/US2007/007989

1-f 3-f et hyl sul f onvQhenvD-e-f 4-fpyrazin- -vDphenvD

1H pyrazol o [ 3Adi pyrim di n® f SKD-one[ 00179]

4- Brono- N- (4- chl or o- phenyl ) - benzi m doyl chloride (4)

is prepared by heating

4- br ono- N- (4-chl or o- phenyl ) - benzai nide (3, 49.3 g, 158

mol ) and thionyl chl@xj (250 rnL) for 1 h. The

clear solution is conc’e\@\e and the residue

obtai ned i s coevaporate Nt ne (100 rnL). To

the residue a solution g

5-ani no-1 - (3-met hyl sul f 4 ph’ény| _| Hpyr azol e-
4- carboxylic acid ) er (5, @ , 72.1 mmol)
in dry chloroform (102 rnL) is addedaivd—t he resulting

mxture is concentraded to a dry residfe. It is then
heated to 170 OC wi t hout sol vent dor_6h. The cruge

product obtained is purified by col\@\chromat ogrg@\
(G)CI lQ-] TEA. DC

+ Br

5- Ani N8 § nmet h suI fanyl phenyl) razol e- 4;@*‘\
oxyl i c aci d ethyl ester (S) used IS prepar e

descri bed bel ow. [00181] To a stirfed solution of®

(3- et hyl sul f anyl - phenyl ). - hydr azi ne *hydrochl oride *
(27.0 g, 141 mol) in absolute ethanol (800 ni),
sodi um hydr oxi dge(96. 6 g, 144 | p 1s added and the

reaction mxturg tlrredf Tothe

resulting mxture added eth xyrret hyl ene)
cyanoacet at e (235 s 141. ;j@&ﬁnd eated to 80 0C
for 2 h. The réaction’m xtu conce@ﬂ ed and the
residue is taken in ethyl acetate, was W th

water. After washing with saturated brine soI uti on,
the organic layer is dried (Na2SO4) and concentrated

t qoeffoprd t Mr&ﬁ&ﬂﬁ4&h@9&§ﬁmyfﬂﬁ@mﬂﬁi@éﬂ%ﬁloh8e @y sl ;fré;ﬁ(d:d by heating

by, col ug@ q@ ography over. silica

nesHPmEST KGoeRipreRdsteatamide GofO-2gnof Tap) ethind cbipede 250

asmE) fd€Dh. The clear solution is concentrated and the residue obtained is coevaporated with
toluene (100 mL). To the residue a solution of 5-amino-1-(3-methylsulfanyl-phenyl)-1H-
pyrazole-4-carboxylic acid ethyl ester (5, 20.0 g, 72.1 mmol) in dry chloroform (100 mL) is
added and the resulting mixture is concentrated to a dry residue. It is then heated to 170 °C
without solvent for 6h. The crude product obtained is purified by column chromatography
(6).
[00180] 5-Amino-1-(3-methylsulfanyl-phenyl)-1H-pyrazole-4-carboxylic acid ethyl

ester (5) used above is prepared as described below.
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[00182] 4-Brono- N (4-chl oro-phenyl)-benzam de (3) used
is prepared by the follow ng procedure. To a sol ution

wiooAimiddor oani line (1, 66.0 g, 516 mml) and PET/US2007/007989

br onrobenzoyl chloride (2, 109.0 g, 496.6 Mol ) in

di chl oronet hane (1200 nL) is added triethyl am ne
(83.2 nL, 596 mmvl ). The reaction mxture is then
poured into 0.05 N sodi um hydroxi de sol ution and the
resulted suspension is stirred at rt for Ih. The solid
formed is filtered and wash@d wel|l with watBPOEtt is
dried in vaculiNkHClsed for yrfle next stép§[00183]
Step A: To agStyrred sol utieon of ‘N~ NH,

6- (4- br ono- pk >5-(4-cnroro-pnenyl ) -1 -43-
nethylsulfanyl-p nyl) -1, 5-di hydro- pyr az 3, 4-d] pyri
m di n-4-one (6, 20.0 g, 38.2 mml) in nethahgl~ (150
mL), dichloronethane (400 nL), nagnesi um rMbnoper oxy
pht hal at e hexahydrate (30.2 g, 61.1 mmol) is added.
The resulting solution is stirred at rt for 18 h. The

;3@6181?” | STEIH Sedaad bl B H&ﬂﬁﬁﬂlf&dﬁﬂh&&lﬁ@h&m& ﬁﬂirochlonde

uti on of sodlun}brcarbenate “and "extr-act ed

i @BD 8¢ i i abrphate gneli(690 bk oFodiumn ik @dHei5 6 5, 1415 mmol) s
Nad@dand QY Ye£bh aliffre i fHfred FH@S P RAHE Iesﬁlﬁn@ﬁ‘lﬂnirk ?sdcldbéﬁ ethyl

col umm chromat ography to afford nethyl sulfone (7).
[ det smmeﬁtygﬁe)scmoagsqaiﬁt%?ﬂ %fl"'h"éﬂmﬂl) agg) F‘F%S??eto(s? °CT@ 2h. The
2 GedcBon TR tire id coNcdieiatdR by iht %ﬁﬁéﬁs Gked ln%@l}maaetdtcs vJa@K:@ Rvell with

in the round bottomed flask and is degassed wi th argon
f o¥aley: S\isr washingith satusated brige splution: thejosganigdeser is dried (Na,SO,) and

bi &ﬁ@nﬁﬁ@@{o@fﬁ}dﬂh@ @ﬁﬁ@ foBucl. The p’;‘édu'ét HBQAQed ﬂgy%ﬁmf&l%%atography

(2. 1.9, 2.8 : assium acetate (8 mol
arfyet %ﬂlecarﬁewe re1 2P snea@gla@s s@ylicetate apgmther e«plv@xt Snixfure i eluent.

r 6[36182? n m %xﬁoﬁ(ﬁéﬁ?&o-ﬁ)ﬁ&&ﬁ @el%mﬁig (§I | ufz@{i pvgc\)iptgrhed Ip fhe

reaction m xture is cooled to'rt and
weiPBewing progefure: dirgaalytion of 4eshiqreaniling (16619 g f Hymmabendte

( Spromobehiy1 8198&1%«!@ d1®f 13566 h@®in bidhi gﬁaﬁlﬁ%n%tzﬁ? mL) is added

brine, dried over concentrate pur

bymgtgyl@mqnq;qqﬁam é@ﬁ gm) tihe pqagt\yqnd'@xture is then poured into 0.05 N
5- a()ﬂ'xuﬁhlﬁf&n&@@ﬁi{ha a:ld' t(le?’resulted suspension is stirred at rt for 1h. The solid

formed is filtered and washed well with water. It is dried in vacuum and used for the next

step.
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met hane-sul fonyl - phenyl )-6-[4-(4,4,5,5-tetranethyl -[1I,
3, 2] di oxaborol an- 2-yl)-phenyl ]-1, 5-

waliohydoes4pyr azol of 3, 4-d] pyri m di n-4-one (8). [MO1I8EP07/007989
Step C. A solution of
5- (4-chl or o- phenyl ) -1 - (3- net hanesul f onyl - phenyl ) - 6-
[4-(4,4,5 5-tetranmethyl -[1, 3, 2] di oxabor ol an-2-yl ) - phen
yl']-1,5-di hydro- pyrazol o[ 3, 4-d] - pyri m di n-4-one (8,
0.5 g, 0.829 mmol) in N, Ndinethylformam de (20 nL) is

i -1 odopyr azi ne

degassed with argon for 0.5 d hen

(0. 26t .2 ), cesium cate (0.54 g, 1.7
nnnl);%E;agp >2Cl2 (0.06 g, 0.08 WS added and
the resul'tef n]xtwreEE&QQansEEgZEggn ggon f¥LE)5 h.
The re O ure i s then d at for 3 h.
The e on m e is cool®d to rt an sited with
wat er and extra th ethyl acetate (3 *p. The
combi ned orYanic layer is washed with brine, dried

over Na SO , concentrated, and purified by preparative
HPLC t oC

5- (4-chl or ﬁ%%%\l-(s nethanesulfonyTE;EEQ%EiTQ-(4-
pyr azi n- Step C « ILN

2- yI phen ydro yraza o[ 3, 4-d] pyTy I M\4-on
e (9 400 MHz) d @Me-s7 | H), 19
(m I o 8. 68(n] I $~63(n]lrﬁ 361 (m | HY $—
8.55( IH) 8.09 (m @H), 7.95 (m NH), 7988 (m

IH, 7.62 (m 2H), 7.45 (m 4H), 3.30 (s, 3H); LCM
cal cul ated for C28H1I9CI N O3S (MtH ) 555.1, found

5550&3] Exan?tﬁﬁA&ao a Etﬁ‘re{d‘kbgll)@liﬂb‘ -@ADSBMb-phenyl)-5- -(4-chloro-phenyl)-1-(3-
- 6- razin-2-vyl -

lactgxlwlfﬁ{pdrpae ¥ L3-dihydre- W]ﬁﬁé}-ﬁ]pwwdmA—one (6, 20.0 g, 38.2 mmol)
1-iM ln-lettﬁﬁ&lz(ﬂm HLY) &cfxﬁ%@]anéﬁog uﬁ. magnesmm monoperoxl}]l pht;lal)ate

3-[5-(4-chl oro-pheny I} 4- 0X0- yrazin-2-yl -
dlcsﬂﬁpﬁiﬁdﬁ%ﬁﬁr Z’OV‘&{O ) is added. The resu tmg solution is stlrred atrt for 18 h.

3, HreGtdeMbd Figlénendd Wit thd SAFGIH It rsét{u%te(i QSI@‘?@H 9048 bicarbonate, and
described.in exanple 47, 0.65 3 mmol ) i s added

t F¥Hattetigh dickipiemsthage. vm‘hswrmu ‘b@éﬁ depﬂl over Ba:S@ascopgegtrated. The
mc)rud@' prétuétib phidtd by EBRimh @Atk wgmghr %Iol-hrfﬁrd Reh)1ls@iE (5)

reach rt and stirred there fo he reaction
mi 991844 Step B: A solution of methyl sulfone (7, 16 g, 28.78 mmol) in N,N-

dimethylformamide (150 mL) is taken in the round bottomed flask and is degassed with
argon for 0.5 h. To the resulting mixture is added bis(pinaeolato)diboron (8.7 g, 34.5 mmol),
Pd(dppf),Cl; (2.1 g, 2.8 mmol), potassium acetate (8.5 g, 86 mmol) and the mixture is
degassed with argon for 0.5 h. The reaction mixture is then heated at 80 °C for 2 h. The
reaction mixture is cooled to rt and diluted with water and the compound is extracted with
ethyl acetate (3 x). The combined organic layer is washed with brine, dried over Na,SO4,
concentrated, and purified by column chromatography to provide 5-(4-chloro-phenyl)-1-(3-
methane-sulfonyl-phenyl)-6-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-1,5-
dihydro-pyrazelo[3,4-d]§ydxi1i-<iih;4-one (8).

[0018S5] Step C: A solution of 5-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-6-
[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]}-1,5-dihydro-pyrazolo[3,4-d]-
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Is then concentrated to a dry residue (0.7 g). It is
taken in dry nmethanol (40 nL) and anmoni um carbonate (
wal20ep14547. 36 Mol ) is added. After stirring aCwuS20em007989

40 h, the reaction mxture is concentrated and the
resi due obtained is purified by colum chromat ography
to afford

3-[5-(4-chl oro- phenyl) - 4- oxo- 6- (4 pyrazi n- 2-yl - phenyl)
-4, 5-di hydro- pyrazol o[ 3, 4-

R SR Ca S e ——

( rirgoR hr,0.8h.2Bhendioddgyazind .((166 £,9.2 thirlpl), @il darBondté}0,.54 g, 1.7

oty Bgeplicragqe  Bopmn € e b i roisdimated apegsasscd v

( Mg-dﬁ)forﬁﬂﬁh 1Thd reautidn miul.is thudhgateg alSR0 °C for 3 h. The reaction mixture

cor? elg to é aﬂg 1 %gtﬁvgl? %Iaﬁciéné ?@6 6’?@’ fﬁlP)X acegaatlez 3 X) 7I'l\{e combined

d Io{ngmicmsakr (3-Waskeé@pietnbHdendricd ana N, S @) edticeltrafedDan@ Phrifled by
N i (e Rehiyhiprosbsnd) k(3 -methgnesulbonyl-phenyl)felf-pyrazin-

hyal-yl- p{henyl) 1 S-dlhydro-pyrazolo[3 4-d]pyrimidin-4-one (9). '"H NMR (DMSO-ds, 400

IR R RORRORAT o b RRE R ko DS AR S T 1,

( B, eH), a95des tH), b8 (inn 1K) 26D (18, 23D, 7.95 &R 4§T), D3BE, 3H); LC-MS

nmo 20 is degassed with
ar°6182r‘1‘a e St et n&&%g%b&?‘ﬁg%%% (0.25 g, 1.2
mmol ), cesium carbonate (0.527 g, 1.61 mmol), Pd(dppf)

2C 2 (0.06 g, 0.08 mml) are added and the resulting
solution is degassed\Mtr1Engmkibr 0.5 h. The

f—l;:—!g-dh?c[}o ﬁlﬁé@%-ﬁ 040%6- [Abg)gn heat

Y4
wat er and extracted w t hl-eflibghzamidident e (3 *). The

conbi ned organic |laygq is washed with brine, dried

over Na2SO , concentrat\gz;:l{~ purlfled by col um
chronatography to affor 4-
chl or o- phenyl ) - 4- oxo- 6- (4- pyLi d ziN 3-yl -phenyl)-4,5-d

i hydr o- pyrazol o[ 3, 4-d] p INi-I I ]- phenyl} -nethane
sul fonam de (0. 155_gy yi el d) NMR, (DMSO-d
400 M#z) d E?i,
N NH,
[00186] At 0 °C, 3-[5-(4-chloro-phenyl)-4-ox0-6-(4-pyrazin-2-yl-phenyl)-4,5-dihydro-

pyrazolo[3,4-d]pyrimidin-1-yl]-benzonitrile (prepared as described in example 47, 0.65 g,
1.29 mmol) is added to methanol saturated with hydrogen chloride gas (20 mL) with stirring,
The reaction mixture is allowed to reach rt and stirred there for 40 h. The reaction mixture
is then concentrated to a dry residue (0.7 g). It is taken in dry methanol (40 mL) and
ammonium carbonate (1.15 g, 7.36 mmol) is added. After stirring at rt for 40 h, the reaction
mixture is concentrated and the residue obtained is purified by column chromatography to
afford 3-[5-(4-chloro-phenyl)-4-ox0-6-(4-pyrazin-2-yl-phenyl)-4,5-dihydro-pyrazolo[3,4-
d]pyrimidin-1-yl]-benzamidine. 'H NMR (DMSO-ds, 400 MHz) § 9.25 (s, 1H), 8.71 (s, 1H),
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10.15 (br, IH, 9.22 (m IH), 8.52 (s, IH, 8.22 (d,
IH, 806 (m 3H, 7.83 (m IH, 7.81 (m IH, 7.62
wa2o07/24d¥54 7.52 (m IH), 7' .42-7.48 (m 4H), 7.EQ/{Se007/007989
IH, 3.02 (s, 3H); LC-Ms cal culated for C28H20C N7G3S
(M+KT) 570.1, found 569.9. Exanple 54N O Fl
N4-qi | oro- phenyl) - 6- 0oxo-2- (4-pyrim di n-5-yl - phenyr) -
-~ . 6=di hvdr o~ puri n=9: vP-phenv p net hane sulfonamn de
[00188] A solution of N-(

e R R B o P PO

yI }H)phem y:h,)zmm bage, 131)) T.on@iydty; [((PMSaakcalted FordR S CIbRO (M+H")
[ g@?ﬁ 6 0.500 g, 0.809 nml) in
, § rnan1de (20 m.) is degassed with argon
for 0.5 h. Then 5-bronopyrimdine (0.195 g, 1.21
nmol ), cesium carbonate (0.527 g, 1.61 muol), Pd(dppf)
202 (0.059 g, 0.08 nmml) Esemspldétl and the resulted

mxture is pour.u.' N hahese ‘ﬁ-'dmtl1 et hyl
acetate (3 *). The gpnblned organlc | ayer is washed
with brine, dried ove concentrated, and
purified by colum chriagetqgtial to afford
N-{3-[I|-(4-chl oro-phenyl L OXiD- N (4-

pyri m di n-5-yl - phenyl) N
, 6-di hydro-rurin- nyl} - hangoqﬂLfonan1de
1H NVR ( DMBO- d6, hOO MHz) d 10. NH) . S 17 (s,

IH), 9.13 (m 2H), NS\ 62 (s, IH, 775!*(m 3H), 7.56

(m 3H), 7.43-7.50 (m 5H), 7.25 (d, IH), 3.05 (s,

3H); LC-MsS cal culated for C28H20C1 N7G3S (M+I T) 570. 1,

f 0[00d8H69. 9 A SokAidh bENTS- (BE4-3h1oo-hény2jd-0x O pIMM/4,5,5-tetramethyl-

'1 ﬁl%ﬁ%&é{mﬁg—ﬁ&{)@]ﬁb%%ﬁ%‘dﬁ{%@&&[@%ﬁ%ﬁﬂgg -yl}-phenyl)-

1 m&hbhwl?ﬁﬂrhdm@ﬁd@hrfe@ Bﬁdésdﬂ{e@ Qﬂ&gﬂnpra 3500.50 ¢,@81Ghmol) in N,N-
1me lfSrL:rnaCnuhclieo(r28 I;?sn egassed v?'x)t(lg)argoxl for 451'h4 ’I%er? Z-Eo%togyndaéme (0.25
g, 1.2 mmol), cesium carbonate (0.527 g, 1.61 mmol), Pd(dppf),Cl, (0.06 g, 0.08 mmol) are
added and the resulting solution is degassed with argon for 0.5 h. The reaction mixture is
then heated at 100 °C for 3 h. The reaction mixture is cooled to rt and diluted with water and
extracted with ethyl acetate (3 x). The combined organic layer is washed with brine, dried
over Na,;SO,, concentrated, and purified by column chromatography to afford N-{3-{5-(4-
chloro-phenyl)-4-oxo0-6-(4-pyridazin-3-yl-phenyl)-4,5-dihydro-pyrazolo[3,4-d]pyrimidin-1-
yl]-phenyl}-methane sulfonamide (0.155 g, 34 % yield). '"H NMR (DMSO-ds, 400 MHz) §
10.15 (br, 1H), 9.22 (m, 1H), 8.52 (s, 1H), 8.22 (d, 1H), 8.06 (m, 3H), 7.83 (m, 1H), 7.81 (m,
1H), 7.62 (m, 2H), 7.52 (m, 1H), 7.42-7.48 (m, 4H), 7.20 (m, 1H), 3.02 (s, 3H); LC-MS
calculated for C,3H,CIN,0,S (M-+H") 570.1, found 569.9.

Example 54
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[1, 3, 2] di oxa- bor ol an- 2-yl ) phenyl ] -4, 5-di hydr o- pyrazol o
[3,4-d]pyriinidin-1 -yl} -phenyl)- nethane sul fonam de
wo(prerasad as described in exanple 35, 0.50 g,PAd/&R007/007989
nol ) in N, Ndi net hyl formam de (20 nlL) is degassed with
argon for 0.5 h . Then 2-iodopyrazine (0.25 g, 1.21
mmol ), cesium carbonate (0.527 g, 1.61 mmol), Pd(dppf)
2C2 (0.06 g, 0.082 mmol ) are added and the resulting
solution is degassed with argon for 0.5 h. The
or. 3 h, Th
¢ s ] 2 DTN ~phenyl to-punn-9-yi]-phenyl}-
mater and extracted MAth ulfer@iidd e (3 *) The
conbi ned organic Ia}é r i.s washed with brine, dried
over Na SO , concefn m d purified by colum
chr omat ography to aff ord d (4-
chl or o- phenyl ) - 4- oxo- 6- (4- pyr algi B 2- yI phenyl ) -4, 5-di h
ydro-py tazol o[ 3 , 4-d] 'mdlan yl1- phenyl}
- met hane sul fona
10. 15 (br, 1H)

Pl do, MHz) d
, . A 26](d, IH), %i %.ngﬁ% 8232(d
IH, 8.52 (s, IH,N8.06 (m 3H) 8H(m IH, 7.60
2H., 7.52 (m |H, 7.40 4 7.18 | H),
ool S Rsolbbnaf Ll aptiro mbymy U S E—
) [5B&]&oxﬁ%—ﬁ?l&p%y@%hﬁir%uﬁ!& yﬁ ﬁhenyl?-methane sulfonamide

4Ch|or envO 6- 0XQ- ridazin 3}}/ henyl

fcparg il %\;nga mplg 29 ﬁfp? mmol) in N—dlmethylformarmde (20
lTBthﬁi@ Qsgikded wmaﬂgem[f&(blﬁ@] Tr&ns%ryhbﬂ%nﬁﬁxn Nl Bsig, L 21 mmol),
1-(4-chl phenyl)-6-0 -t et ranet hyl -

[l °°§‘“E‘]° %GR%{bEPr zﬁnl 51 91")°”pﬁ£‘ﬂ§lrf}2qz (%069 EnPe18gommoh Psﬁﬂ@d and the

Y| fesunae ﬁy:hhre ri@aaégadaaﬁwduf ApaTor 8.5 (P 'R AabitbnasixHesE htdd&to 100 °C
|n egsg&Pe 26, 0.500 g, 0.809 mml) in

SAFPRIOR TR poeRd e waéera@@ageeed With isth} asetate G ).

f OI'heQ:oElbhled ohpanic ayeGel Wﬁéﬂeﬂ dfi’tﬁ'bﬁﬂe GQe@@\Q;r Slazsb‘;,?e'bnm&d and
cesi um carhonate (0.527 Zé‘ Pd(d 2C 2

(P By cYupR C}fFﬁB'P‘Pg‘ia%hya‘H a@“ard%éi*{h ¢’é<§a1 ety) -6-0x0-2-(4-
pyrimidin-5-yl-phenyl)-1,6-dihydro-purin-9-yl}-phenyl }-methane sulfonamide. ‘H NMR
(DMSO-dg, 400 MHz) 8 10.2 (s, 1H), 9.17 (s, 1H), 9.13 (m, 2H), 8.62 (s, 1H), 7.75 (m, 3H),
7.56 (m, 3H), 7.43-7.50 (m, 5H), 7.25 (d, 1H), 3.05 (s, 3H); LC-MS calculated for
C2sH2oCIN; O3S (M+H") 570.1, found 569.9.

Example 55
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m xture is degassed with argon for 0.5 h. The reaction

m xture is heated to reflux for 3 h.The reaction
wanort/ues4 s poured into with water and extractrd/vé2067/007989

ethyl acetate (3 *). The conbined organic layer is

washed with brine, dried over Na2SO , concentrated,

and purified by colum chromatography to afford

N-{3-[I-(4-chl oro-phenyl)-6-o0xo-2-(4-pyridazi n-3-yl phe

nyl)- 1, 6-di hydro-purin-9-yl]-phenyl}-nethane

P HPORBR bl PRt Gnord HReMZd - fod B pamennr

( il ,320dipxathorqlar(-23yl)ghényl] A, %hfdr&-iyr@mlo[SH}d]pﬁnﬁﬂm(ﬂyl}-phenyl)-

( aﬁﬂﬁn égg)(nifmdgz%r’eaaréﬁ’v%@scn 1n%%c§gyg«t79§ O% Hg(ggmmo(ggmNN-

3- @ﬁemﬂfqrimhmrdemmwb 1s)de@smdonﬁ akgbnffry0. 8K The-2Hodd3eine (0.25 g,

1 B A Do) meeBEFAARE g6 gy g mmon are

h e:dyéd) ang k- redultrgsopitiomisl d)sgd&sdﬂ)@ﬁﬂ\lh,r@ndbmﬂ h.0le waion meture is

glsteg%{l trqé) :°§Z-tjg h‘p'l['lgeergazc%n S L?snf%gnigg % Psld ? h.m% WISI water and
N, MahtMﬂﬁyétﬁ}dram (ﬂZExX Gihe ﬂb.l)lbmai drgdaixiayen id WahédwHilglbrine, dried
robEERESe P PR B ol oS Bab Y o Srie - 1-t500-

bi chiqpé-pleeng!) et @Joch-opyarir-2-y0 hegyl)-4,53dihydrab yrazdRsf § 4 yrimidin-1-yl]-

o T e

0. BDh8.7Me 1HE 8ci2i (31 H)) 8(1521(861H)$8 Dhﬁm 38D A1 &2i(na t1 H3.07.60Gm, 2H), 7.52

fo L o,rt,.d

| o fa0 2 B 3R, ey SECME el i et o
cc(wfﬁéedmar Joaunds7D@yer is washed with brine, dried

over Na2SO4, concentrated, and purified by col um

chr omat ography to provi de

3-{5-(4-chl oro- phenyl) 4-0 (4,4,5,5-tetranet hyl
[I 3, 2] di oxabor ol an- yI )éj ﬂ'épIL?T

()

D

X : Al b7 b D118 6 il Y-B
sul f onam de (2). [00192] ot eg E; A.sol ut| on of
3-{5-(4-chl oro-phenyl) - . 4,5, 5-tetranet hyl

] S -“C!.\‘.\Nj]:ﬁ\; .
\N

,SO,CH,
N

[00190] A solution of N-(3-{1-(4-chloro-phenyl)-6-oxo-2-[4-(4,4,5,5-tetramethyl-

4
I

[1,3,2]dioxaborolan-2-yl)-phenyl]-1,6-dihydro-purin-9-yl} -phenyl)-methanesulfonamide
(prepared as described in example 26, 0.500 g, 0.809 mmol) in N,N-dimethylformamide (20
ml) is degassed with argon for 0.5 h. Then 2-iodopyridazine (0.250 g, 1.21 mmol), cesium
carbonate (0.527 g, 1.61 mmol), Pd(dppf),Cl; (0.059 g, 0.08 mmol) is added and the resulted

mixture is degassed with argon for 0.5 h. The reaction mixture is heated to reflux for 3 h.
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[1,3,2]-dioxa-borol an-2-yl)-phenyl]-4,5-di hydro-pyrazo

| o[ 3,4-d] pyrimdin-I|-yl}-benzene sul fonam de (2, 0.650
waRo0Y120854mmol ) . i n. N, N-di net hyl f ormanm de (10 niPCT/8S2007/007989

degassed with argon for 0.5 h. Then 2-iodopyrazi ne

(0.33 g, 1.616 mmol ), cesium carbonate (0.701 g, 2.15

mol ), Pd(dppf) 2d 2 (0.087 g, 0.107 mmol) is added

and the resulted mxture is degassed with argon for

0.5 h. The reaction mxture is then heated at 100 OC

for 2.5 h. The reaction mxture is cooled to rt and

di ?ﬁtfea“w TS OPUEH e Rt Fereendairriet Yt chd gpsite (9. The

* )combliRd GpaRit Mer i9 Washall Gith BYiRe, diisd ¥as Rebo) dohcelafrhte@ and purified
dri ed over Na2SC>4, copncentrated, and purified

p rtarld:giugm %%%ﬂpﬂ’b toafford §-{3-[1 —(4-chloro-phenyl)-6-oxo-2—(x-pyridazin-3 -yl-
3-gdhany1y 1,6 aiHaR-fukia DYY1)-pen9l Gnéthdnd silyonamide- Z4 WMIQme)ds, 400

5- ol 9] 3, rimdin-l-yl enzene
o LS e 2 it sancd S B s nheRy .06 G g 77 (m, 260,
| H)42| -B57 {m, (sn) 129, qu)gs (7)5 gk.é 31(-1)"')LC2-§|1|)4§&¥(u%ed?59 czﬁz)oéﬁr,o,s
. m , 7. m :
7%’5 "ﬁr?“hh& “‘@g’%é cal cul ated for C27HL8CLN7CBS ( M+H
) 556.1, found 555.9. Exanple 58 N 3-]

1-(4- Chloro phenvU 6- oxo-2- ( 4-pyrazin-2-yl - phenyl V
1. 6- dlhvdro purin-9- yII-phEﬁyMMesnethane sul f onam de
[ , .

( 2 2
hyl - dlpyrimidin-1 -yl)benzenesulfonamlde
[l,3,2]dioxaborol an-2-yl)-phenyl ] ¢, 6-di hydro-purin-9-
yI} ph nmeghane sul f onam de (prr aeg
describe e 26, 0.5 g, 80~ q
N, N- di net h If imnNde (ZGmL) IS de sed argon
for O. 5 N 2N odopyrazire (O 2" 1"21 no
cesi urrh nate 627 g, 1. P (dp@z%%H
(0.059 g, 0.08t1 r80MHded angQ he resul t AUre
is degassed with argon for 0.5 h. The reaction m xture

is stirred at rt for 18 h. The reaction mxture is
poured into water and extracted with ethyl acetate (3

*). The conbi ned Q\I::];
| N

Step B8 ,
ep \N N
N\
E = / TSO,NH;
N 3
[00191] - Step A: 3-{6-(4-bromo-phenyl)-5-(4-chloro-phenyl)-4-0x0-4,5-dihydro-

pyrazolo[3,4-d]pyrimidin-1-yl]-benzene sulfonamide (1, prepared as described in example 6,
2.00 g, 3.59 mmol) in N,N-dimethylformamide (60 mL) is taken in the round bottomed flask
and is degassed with argon for 0.5 h. To the resulting mixture is added
bis(pinacolato)diboron (1.09 g, 4.31 mmol), Pd(dppf).Cl; (0.29 g, 0.36 mmol), potassium
acetate (1.00 g, 10.8 mmol) and the mixture is degassed with argon for 0.5 h. The reaction

mixture is then heated at 80 °C for 2 h The reaction mixture is cooled to rt, diluted with
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organic layer is washed wth brine, dried over Na SO4,
concentrated, and purified by colunmm chromat ography to
wWoioDDI454 PCT/US2007/007989

N-{3-[]-(4-chl oro-phenyl)-6-o0x0-2-(4-pyrazin-2-yl-phen
yl)-1 ,6- dihydro-purin-9-yl]-phenyl}-nethane

sul fonam de. 1H NVR (DMSQd 6, 400 MHz) d 9.25 (s, IH),
8.69(m IH, 8.62 (m 2H), 803 (m 2H), 7.74 (s, '
IH, 7.46-7.56 (m 9H), 725(mIH) 3.05 (s, 3H)

lég-y t@r anaféﬁiltf?t &4 f%ﬁyfl Fce?aZeQ é% % ém&P o)gax?u?: ?ayer isw Lflng with

") brinepdried Dvér Ma, PO, @@ndentrated, armhﬁﬁﬁecpby column chromatography to provide
Sg%-g%-r(]%—%[lo pll!l[arllﬁ)-?-o}écl)-k [P ?‘P } ? g-etetfc’alflnlelchg'{1 ﬁrg 9]%10&aborola.l]-2-y1)-phenyl]-
3- 4,5-d(h¥ dohpyeazotoph)eaydy)imddin1 1 )Bbdndene 4uldorlamidet (21, r anet hy _
[1 1091 i ox SIEBRS AIRIS00 £f 345 Ehshigropheny i 49106145 4 3G tgramethyl-
[ 3[4, Z}}qﬂgﬁgmgrdmﬂﬂy}))ﬂh%m}bpﬂiﬂﬁ?drstﬂyfaﬁﬂg[ﬂég&]pg'ﬁﬂimﬁl (-1} -benzene

[ e
B e W N BN —
f ofrgéh for 0.5 tI;Trmmn Z-mdwsaggmamlsmg, (.61 62:5| &og,P %ehuaﬂcfafmsgiéé (20 .701 g, 2.15
I . .
(oGl PS” pa g meti i o ER ahd e ci-oh e gemmssed
| Swﬂﬁ g@ﬁﬁ&ﬁl 0\8i K. hThrregtiond ﬁi‘xﬂﬂi g tthn h$f]ted #taao :’Cﬂfdﬂ- 28 m: THeQeaction
t hen. he e reaction n x
| SBEF i Fopisd fo R oo B Ao selteeied SAE Rl pelifed 5. The
Wi éd’inlﬁxtdﬂ)drghaﬁﬁﬂhﬁtr 6 washod wﬂihlﬁme,amed oed ww ténckidba®d, anfd purified
I nt rate
B A S SR TR PR SO B TR yghenyid-.5-
( G&hydka-(i)yﬁieﬁhl)fi 4—d)]p91ﬁi|hﬂixd1-yl]-benzene4sulfonarmde 3). 'THNMR (D1\|/I§O -ds, 400
3-1)-(4-chl oro-nhenyl )-6-0x0-2-(4-pyrazin-2-vl-phe
> Ma P ROR 1 B At 0 R b B S, RS R o, 260,
( DB, 2H)41089 MrlZADH)d7 95 @dl ggm Ldolgts,( ca&ug%bd(fm7czgﬂzﬂg((3ﬁl7ﬁ)?§s (M+H)
I H)
T.-}S“%"f%ﬁﬁéﬁ&’ 7 43 7.58 (m sm) 7.15 (br, anH);
~ LC-Ms cal cul at ed f or C27H18CI N73S (MH+H ) 556.1,
found 555.9. Exanple 60

Example 58

[00193] A solution of N-(3- {l-(4-chloro-phenyl) 6-0x0-2-[4-(4,4,5,5-tetramethyl-
1, 3 2]d10xaborolan-2-yl)-phenyl] 1 6—dlhydro-purm-9-yl}—phenyl)-methane sulfonamide -
(preparaed as described in example 26, 0.5 g, 0.809 mmol) in N,N-dimethylformamide (20
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SM- Chl or o- phenv p-1| - O et hanesul f onyl - phenvD-

A-pyriniidin-Svyl-phenyl VI.S-di hvdropyrazol of 3. 4-
waldieymzoas«di n- 4- one [ 00195] A sol ution of PCT/US2007/007989

5- (4-chl or o- phenyl ) -1 - (3- net hanesul f onyl - phenyl ) - 6- [ 4-

(4,4,5,5-tetranethyl -[1, 3, 2] di oxabor ol an-2-yl ) - phenyl ]

-1, 5-di hydr o- pyrazol o[ 3, 4-d] - pyri m di n-4-one

(prepared as described in exanple 51, 0.500 g, 0.829

nmol) in N Ndi msthylformam' de (20 nL) is degassed vvith

ar “qﬁ);wls d%gea%se H‘Q“g n o% bgﬂﬁg ﬁ(yorg!%'é,ggm("% 9%1%.:“315 cesium

Pd:(ad:ppit% 322 g 0606&@3, P@(dmomo E59 £9. (md?iﬁd) Briddddhﬁd the resulted
resulte m xtyre.is t ar n or
r 3t onR dﬁ‘fas?e ath, a§g°f'%‘g'aosig atfga r°§f“°f X 1 Btf"‘% 3t fﬂ‘rﬁg h. The

r eam:bmnummﬁwoarddSntc oatee and extradtedwith éthylateste @ )0 The combined

vvater nd extr th,ethyl .acetate (3 *). The.
e Ry i B R RS S0T S sfagned by cotumn
Ov&hronhdﬁigﬁiﬁhy ta:a:fmemm{ue(d-chmtdpmuylb-isioedzlqy-pgﬁhlurmw-phenyl)-1 ,6-

o PR RhaR-er huliaric RTINS o Rl 0025

pws,l IH)(CB.60 G, YD) (e, PH),, 8503l 9HY, 0-7p Y3, aﬂml701[637 %6 @, P, 17.25 (m,

m 1}1@ % 45 82%!), ]l_g Wilgﬁ%&or %HG‘%Q](JW H9)837§.§ émlcl By,

7.96 (m IH, 7.90 (m IH, 782(m 2H), 7.61
(m 2H) 7.46 (m 4H), 3.30 (s, 3H); LC Ms cal cul ated
for C28H19C| N6O3S (M+H ) 5SBample $0und 554.9. Exanpl e
dzr)henv

O-punl n-9-,yl] -benzene
0] Ly

dlpyrinidin 4- one[00196] Am@hmumﬂ@n of
5- (4-chl oro- phenyl ) -4
- (3- met hanesul f onyl - p\fE;HQ- [4-
4,4,5,5-tetranet hyl bor ol an- 2-yl ) - phenyl ]
-1, 5-di hydr o- pyrazolo[3 4- d]< rPmi di n- 4- one
pre

(
(prepared as descri bed exawpl & 51, 0.500 g, 0.829
) :

mol ) in N Ndi ms_tiEN\ 2)
N/

SO,NH,

[00194] A solution of 3-{5-(4-chloro-phenyl)-4-ox0-6-{4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl}-4,5-dihydro-pyrazolo[3,4-d]pyrimidin-1-yl} -benzene
splfonamide. (preparpd as dgscrib_ed_ m examplc_a 25, 0.500 g, 0.82 mmol) in N,N-
dimethylformamide (20 mL) is degassed with argon for 0.5 h. Then 2-iodopyrazine (0.250 g,
1.24 mmol), cesium carbonate (0.530 g, 1.65 mmol), Pd(dppf).Cl, (0.06 g, 0.08 mmol) is
added and the resulted mixture is degassed with argon for 0.5 h. The reaction mixture is then
heated at 50 °C for 12 h. The reaction mixture is cooled to rt and diluted with water and
extracted with ethyl acetate (3x). The combined organic layer is washed with brine, dried
over Na,S0,, concentrated, and purified by column chromatography over silica gel (60 — 120
mesh) to afford 3-[1-(4-chloro-phenyl)-6-0x0-2-(4-pyrazin-2-yl-phenyl)-1,6-dihydro-purin-
9-yl}-benzene sulfonamide. ‘H NMR (DMSO-d¢, 400 MHz) § 9.24 (m, 1H), 8.69 (m, 1H),
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(30 m.) is degassed with argon for 0.5 h. Then
2-bronmopyrimdine (0.197 g, 1.24 mmol ), cesium

wocanbmoatde (0.540 g, 1.66 nmol ), Pd pPf) 20 2 pCa/GR0ay/007989

0.082 mml) is added and the resulted m xture is
degassed with argon for 0.5 h. The reaction mxture is
heated to 100 OC for 2 h. The reaction mxture is
diluted with water and extracted with ethyl acetate (3
X). The conbined organic layer is washed with brine,

dr| 0 SO centra d rified
col St b anlEe T AR i 2.7 B 5250, Hhuppras on
affHy T15 (br, 2H); LC-MS calculated for C,;H,5CIN,0,S (M+H") 556.1, found 555.9.
5- (4-chl or o- phenyl ) -1 - (3- net hanesul f onyl - phenyl ) - 6- (4-
pyri m din-2-yl phenyl) -
|, 5-di hydr o- pyrazol o[ 3, 4- i i n-4-one. 1H NMR
(CDClS 400 I\/Hz) d889(mb?ﬁvf15’ 60(m IH) 8.46 (m

hg ) farfes Pp A Hetr) i

7. 54 (m 200, 7. . N 7i1 _7. 5 (m 2H);
LC-MS cal cul at ed for=cs 8BS (M) 555.1, found

554. 9. Exanple 62 Cl
-r6-r4-f5- Am no- Dyri di n-henvn 5- (" 4-chl or o- phen
Ny dlpyrimdin-I-yl

| - benzene sul f onam de[ 00 N ure of

3-[ 6-(4-brono- phenyl @ phenyl ) - 4- oxo- 4, 5- di
hydr opyrazol o[ 3, 4N Pyrim di ' helizene

sul fonam de (pr eparle %sb;(ﬁn'pl e 6, 10.00
g, 17.95 mmol ), hexane-2,5-dione (6.14-g, 53.9 mmol),
andp t ol uenesulfoni c acid nonohydrate (1.000 g, 5. 257

) in X toluene (250 nL) is heated to reflux in
B&gﬂ O3t ar kASPlLPmPf A Silora-ghenyl)tH@-meshanesudfanyliphenyes- -

i S(a ag;s:ﬁ&&hahﬁql @m?dib{b%o{ofa‘ﬁllggﬁpmg@h fsedihgaﬁo ?Ha,t&i{lﬁg,wj-

ethyl acetate and filtered

o Ui 41 <be (e Gy s eseribnisa gtamsils S OGO 1R84S PN N-

af fipediggorirbfide (Wﬂﬁfs%ﬁ&&d with dr%)ntf&%:]S gg{(i)‘hér!r*e %ﬁroplt%%ynmldmc

I h t I
OB oL B P TR APNEH3 (0 49 8 15 FrSFoBH@ML (0060 8, 0082

mmol) is added and the resulted mixture is degassed with argon for 0.5 h. The reaction

mixture is then heated at 100 °C for 2 h. The reaction mixture is cooled to rt and diluted with
water and extracted with ethyl acetate (3 x). The combined organic layer is washed with
brine, dried over Na,SO,, concentrated, and purified by column chromatography over silica
gel (60 — 120 mesh) to afford 5-(4-chloro-phenyl)-1-(3-methanesulfonyl-phenyl)-6-(4-
pyrimidin-5-yl-phenyl)-1,5-dihydro-pyrazolo{3,4-d]pyrimidin-4-one. 'H NMR (DMSO-dg,
400 MHz) 6 9.18 (s, 1H), 9.15 (m, 2H), 8.67 (m, 1H), 8.61 (m, 1H), 8.55 (m, 1H), 7.96 (m,
1H), 7.90 (m, 1H), 7.82 (m, 2H), 7.61 (m, 2H), 7.46 (m, 4H), 3.30 (s, 3H); LC-MS calculated
for C23H19CINgO;S (M+H") 555.1, found 554.9.

Example 61

pyrazolo[3.4-d]pyrimidin-4-one
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| -[3-(2,5-di net hyl -pyrrol e-1-sul fonyl)-phenyl]-I,5-dih
ydr o- pyrazol o[ 3, 4- d] pyri mdin-4-one. 1001981 A
waziontizoass of 6- (4- br ono- phenyl ) - 5- (4- chl or o- phstwyt32007/007989
-[3- (2, 5-di et hyl py
trol e-I-sul fonyl)-phenyl]-1,5-di hydro-pyrazol o[ 3,4-d]p
- yrimdin-4-one-(1:50-g;--2.36 mmol ) in
N, N-di net hyl formam de ( 15 nmL) in the round bottoned
flask is degassed with argon for 0.5 h. To the
resulting mxture i s addgs bi s(pi nacol at o) di boron
(0.72 g, 2.83 nmmol), mz 2 (0.193 g, 0.236
nmol ), potassium acetate 4 TSAYe 08 nmol) and the
m xture i s degassed wth &a(ge
mxture is then heated 4 80 CVfor h. The reaction
m xture i s cool ed tI j 4 Iuted vwdt er and the
extracted with eth etate (3 *)=The& Tonbi ned
organic layer is washed with brine, drPed over Na2sO4,
c rat eq, I
gg\ﬁ/fygﬁé at (s}sgﬁng,}gwﬁéh%qi Ble ?g LA G QR AT LAY -4-f2-
( 43,5k mwhylpiyﬁrmlexabm@lmf?oﬁybl)enphé ydihydgo-pyragolo(3,45i]-

yl %’“"ﬁen |‘?¥|(WL‘!’“‘ ?%92%2;%%21 0300 8,0.829 mol) in NN

({1 gjggl@mwngm 30 m@hlsdpgassed with argon for 0.5 h. Then 2-bromopynrmdme

5- (649?@' M@m%S%LM' caltandté (05548 ST 6E WidBY PA@bH.L1, (0.06 g, 0.082

-sul f
p hewyl) ]l& fd4m7@4hdlrcsﬂt§d mirtturg iedegysised witlgarggriooR & bo Tl raastion

2- ﬁﬁxﬁupﬁ%@mﬂl fo 1'05 ‘é If&w Oﬂ%g&g%xg&?&e ism%PSCd iw}]th water and extracted

rimdi n-4-one )
N ‘Nﬂd‘F tapgtte 6} fﬁarﬁhel eor(ﬂmoedfm;micslar?e dfemsashell wiitlt bringy drisd over

f OI(Ia g() cgncex"ntugtgd; Ia%f 1 a'&@ %cgﬁrﬁ?ggé%%tgérgwggr s%lug g)e] (60-120

Pd“fﬁm o a,f@rdzs (‘ochioro-phenyd)- 1tG7methasieyulionylepdded)- G pyrimaidin-2-yl-

AR Rl 4R R e RO s S kg 5 8 89
Then, BEAE G0, AH), t8:A6dm; %H)';Q@Béﬂi 1Hp 7r92-725dmd t Hyt76/d (wi, 1 H), 7.54 (m,
Wai [ 7399 3 ﬁi)t 3‘13 Wit 0hmes %Cg&gtc?&l\ﬁ%t(:&;for 1:2851 r‘ft‘?tgﬁms (M+H"

I ned organi ¢ layer i's’was rine
ov%5r5 INEREed554.9.

‘0.5 h. The reaction

Example 62

d]pyrimidin-1-yl]-benzene sulfonamide

CI

Q\ $NH,
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concentrated, and purified by colum chromatography
(silica gel 60 - 120 nesh) to afford

WwaB200#120854am no- pyri di n- 2-yl ) - phenyl ] - 5- (4- chl arax/ydreonydo7989
)-1-[3-(2,5-dinethyl -pyrrol e-lsul fonyl)-
phenyl ] -1, 5-di hydro- pyrazol o[ 3, 4-d] pyri m di n- 4-one.
[ 00200] A m xt ure of
6- [ 4- (5- am no- pyri di n- 2-yl ) - phenyl | - 5- (4- chl or o- phenyl
_|_ 3-

hyl | di hydr o-
L@}%IIZF L R S T e e 3G eflorayptspd Ay Siydro-
t r p;frhzldﬁi[]}&-ﬂﬁ:}tcyflﬁncﬂf-ﬂ @1}%&#&1@%;%@@@3%%&%& ifi example 6,
X or e reaction mxture 1S
o o R 105 el neie oo .16 & “BioGmbbcaH prippgpdfonic acid
nembmcmlydrzecdl 0a g 5t57 @irol) inaiy fd)ﬁxegm(iSOiiﬂJ) aHeadd W :tehux in a Dean-
tat or gani
e S PR B b T FaioR FhR e ot ahfibF K obtained i
ansimraa iri éthye dcdbate pridefileral i AbRUHPL CoffiranBinagfia R iécdvered.
f d ) , .
S CRiEnprarian g, BlayrATlTdes 15 Pace g TLis then PUHfeg By Al
yl éhromatograph_y.(sigca gel, 60 — 12|O mesh) to gfford the 6-(4-bror|no-phenyl) -5-(4-chloro-
4- -4, 5 r ra n nze
R A S RS S e B D s St T4
| Hilpy@midm-4-cge. | H), 8.40 (s, IH), 7.91- LC96 (m|4H|) o
7. 8- 4H) . - u
7 g S ol o b S S o
Bypﬁmm&tulfmgymhhe@l]onﬁdmy&s -pyag6lbf3pedipirimidlied-soi S0 g, 2.36

£ oot o S RGP aRar s e e ol s fassed v

Tahrben fbr 0.ahe Tolexresitihg ntixtureis Addd) bisBlinddbRicpFbtan (0. 72 g, 2 83

BT PGS CIBER 0 258 Pl Porg o GHa (O do AbmERoD and the

I em@{pire fs dbgz(sfdal WithDdrgdiLIGRO.S Ba rma&wmndmkﬁt‘eeipt}ﬁﬁ héited at 80 °C for 2
| s are gro and d fro 5cmtissu

cut theaopas e e plale €S 0RR ore e e erisiad i ety

domtateccelxb STigs @nibafeh eegaﬁm@eﬂ\ts wasiza mathBESe, deiBd@over Na,SO,,

n
' eg’ol'rln% n%ratdes,dand purified by column chromatography to provide 5-(4-chloro-phenyl)-1-[3-

(2,5-dimethyl-pyrrole-1-sulfonyl)-phenyl}-6-[4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-
yD)-phenyl]-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one.

[00199] A solution of 5-(4-chloro-phenyl)-1-[3-(2,5-dimethyl-pyrrole-1-sulfonyl)-
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 (0.950 g, 1.393 mmol) in N,N-dimethylformamide (40 mL)
is degassed with argon for 0.5 h. . Then 5-amino-2-bromopyridine (0.43 g, 2.507 mmol),
cesium carbonate (0.907 g, 2.78 mmol), Pd(dppf),Cl; (0.122 g, 0.167 mmol) is added and the
resultant mixture is degassed with argon for 0.5 h. The reaction mixture is then heated at 100
°C for 6 h. The reaction mixture is cooled to rt and diluted with water and extracted with
ethyl acetate (3 x). The combined organic layer is washed with brine, dried over Na,SO,,
concentrated, and punﬁed by column chromatography (silica gel 60 — 120 mesh) to afford 6-
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in <20 mM of Buffer A (20 mM HEPES, pH 7.4, 10 nM
EDTA, EDTA-free conplete protease inhibitor cocktail [
wd2mattoesd 25 n]). The cell suspension i s honogeEnus®07/007989

on ice, using a Polytron honogeni zer at 25000 r pm at
three intervals of 15 seconds each. The honobgenate is
first centrifuged at 2000 rpmon a tabletop | ow speed
centrifuge for 10 m nutes. The supernatant, after

passing through a cell strainer, is then centrifuged

I By i BYD IR e chsth pheuor -GS i mmote-1-

p Hulforfyl) ﬂleﬁylmmsaﬂli'yam E;Ba%:;lfn ?f?gﬁmh@t(&egr ot ease

[ or co e i

cg@ggd ratio "Bgufeh‘% 6%?}'&% a‘f’gmd’é'f’g‘f‘n# ‘}1%8"%\5 ﬁg(gtcﬂlé’r%&“yl)'l‘”'
z(mseduimemys%mu@ gsulg;h?g?lrﬁgﬁ?ga$-?h@g@g%zoﬁ[lggéd]gﬁ%ﬁmesme
B Rl Bl B 8 e bgimny guga o et
C obpaiu gﬂ& Trézarigri mgc:irg cs;aoﬂﬁgttrffgd fo@ r@suﬂf:n gtM; hie: taRErei aaed,
oo PR 550 5 SRR FE PO R HF L Bpcombined rgene

2 l5deh£@iEH¢d &mﬁﬂxd\i!gﬁheﬂ ovéx. I%S@B%cexﬁtﬂteﬁ, A‘)d puFifled by preparative

S Sy Wy 2 SRR D S0 DA

as;myylphamft,simhymﬂm}b[a,ddlq;iwiaﬁdlﬁﬂ ﬂp&naéne@ﬁlfcdiainweedﬂ NMR

SBT3 Bl B 43, 9Bl 75077

C oG 6H),17a33- Dl Gif, 460)AVMS daBfiatedRPESOHD,CBN,01d @184t 570.1, found
1;]%63)0 (v/iv) with cold assay buffer and 100 m is
ed”into each well. The reaction is carried out at
. roomtenperature for 120 m nut es before the nenbranes
vest onto a, PerKi ni.f.lter G-/ B-9
ll%P Iol at eyrgﬁeﬁ " th?’BE"I?S sgfels?rgi‘ é’eﬁg?‘(Fe?‘P'é'Ples using
Af a@ropiiataestamﬁs@m%temkhhwﬁﬂhvdmg‘ dontpouhdd O FbE6la HGs,identified in

DTA,, 5. , 0.05% BSA, pH 7.), the filter
‘Tgoar?ﬂb%mgyc oven for 30 minutes.

Table I

Physical Data
Compound . '"H NMR 400 MHz

Number Structure (CDC1,) and/or MS
(m/z)

'H NMR (MeOD) 5 (ppm)
8.30(d, 1H), 8.11-8.18(m,
4H), 7.59-7.64(m, 4H),
7.55(t, 1H), 7.32-7.43(m,
5H). HPLC-MS calculated
C26H|7C1N30 (M+H+)'
493.1, found: 493.1

88



M croScint-20 is added and the plate sealed for

scintillation counting on TopCount.

EC50

val ues are

wowaiest by fitting the data with the signoi dadT/uk2ee7/007989

response curve-fitting tool

of GraphPad

Prism Ei ght

or twelve different concentrations are used to
generate a concentration response curve (using three

data points per concentration).

[ 00204] GTPgS bi ndi ng

assay: Solutions of test conpounds ranging from 100 nmM

.01 nMjare prepared in DVMSO. The des|phgsicaDudnt of
“menjsloapoupdiep i s dil ut Wi th ice-cold apHayMVRUfODMHZ
(20 NumitePES, pH 7.4, DOTMNENaC, 10 nmM(©DCIP andoiMs
Fatty acid-|free BSA, 5 rrMGDP) and vortegmtpwel | . 2 n
or Jess of [cogppqQund is distributed into pach well of a
round-bottom pol yst Ne assay p|ate, foll owed
by jddition o of di P'y=ed nmenbr aner-RskRculated
mg/ el l) and the m eNLS _pjkept on ice HislCbeM+HY):
addj ti on of| hot GIPgS. I 395] - S ( Per k [3#8-Z=Fomek: 548.2
NEQQ30H, 1 |mCi/m, /ol N+~ di | ufed 1: 1000
(v/iv) with|cold bufer and 100QH |s added into
each_well |The Pbaction is carried out al room
tenperaturg for 90 mnutes before thenenmH aw@scaﬂe)a(ppm)
harest ed dritly i NEl mer Uni fikter GF/ 1), Ptsb‘t“ 1H),
pl af e using a R ilter @;‘* SQeMe [E39C. l((‘; ';}:))
several washes wh buf f ery=20 v Hyl ,m@ d42H)'
100{ mMV&Nadl|, 10 nM Na rinse W7t4b(d951%735(d 2H),
ethpnol , the filter dr Ngéji@"‘a 37C ovEn2@E@H),303(s, 1H).
m nut es. Micr oSci nt- ded and the fé? SS?S‘?%‘%S‘H)
for{scintil] ation .l ®n TopCount .
are| obtaingd by fitting the GIP [g-35S] b nd|f°h"g dat a
W th the sifgnprdal dose resSponse curve-fT[tring tool of
G aphPad Pr|i€myShx or twel ve’ erent foncentrations
aref used tg gemg concen on res curve
(usjng thrge data po 5 per cgncentrati %% %ﬁ@

For| each aslsay, a Ché®g-H | correctl 3573{ ggsqnd
Prusoff, 1973, /@,N\“TN HN-SO,Me
ci ©
o] o}
o —
e osy
L |
\N N HPLC-MS calculated for
11 . C2oH;,CINgO3S (M +H")
S @ 569.1, found 569.1.
N~
NH,
CI o 'H NMR (CDCl;, 400 MHz)
SOzMe 5 8.74 (d, 1H), 8.09 (d, 2H),

7.84 (d, 2H), 7.74 (d, 1H),
7.55 (m, 5H), 7.45 (t, 1H),

17 /@/@)\ 7.35 (d, 2H), 7.15 (d, 2H),

@ 3.55 (s, 3H); HPLC-MS

calculated for
CasH,,CINGO,S (M +HY)
569.1, found 569.1.
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Bi ochem Pharnmacol., 22: 3099-3103) is used to convert
the EC50to inhibition constant K. Thus, EC50 Kl= 1 +
wd 10p7/42068% where [L] is the concentration of tECT/US2007/007989
radi o-ligand used in the assay, and K<j is the
equi | i brium bi ndi ng di ssociation constant for the
radi o-ligand. Food I ntake and Body Wei ght Gain [00206]
To evaluate the efficacy of conpounds of the invention
on inhibition of food intake and body wei ght gain,
genetical |y obese (Lepob/Lepob) m ce andpgysda Daglced
obgeempbhid| M ce are uged in acute and SiuipNMRQ0) MHz
nodeNambeegpect i vel y. BBE'G'?‘] Mal e ob/ obj(@DCE) 4iigs Ms 8
wedks ol d, [Jackson Labs, Bar Harbor, Muijl) are housed

i nfgroups qf four ang_f conmer ci al standard pell et
digt (Lab i et 5001, b@t t i osoMet erjnati onal ,

LLJ). Diet-|i nduced obe MG gener at ed using 6-7
wedks o] d 457BL6 mice (JackkonllLabs, Bar [HPEG-MSealculated for
Mailne) 11 aded on hig i ‘ %ﬁeﬁ?’%ﬁ%‘f +H)
Didts) for [12-17 yewrks. i pt'at ned’on  a
12-fhour light/darR cycle (lights\g :00) in a
huri di ty- dnd Hzllnpefature-controll ed envj ronment with
frde accesy to food and water.[00208] Th '
tolthe starft of each sytdy, mce sbgmesi NPly housed and
a Habi tuatijon to treat kg I formed fo establish
bagel i ne fdod consunption a LANIS kB uSated Fol
randon?¥ed i nto treat 2sHIEN{OS (M +H")
i niftial body wei glitag od congimpt i onp’%loBdg10 o
detier m ne tlhe acu |e/ffects of agl e pdm ni stration
of {a conpoynd N~ "N

cl 'H NMR (CDCl;, 400 MHz)

! o) 58.94 (s, 1H), 8.56 (d, 1H),
8.54 (s, 2H), 8.36 (s, 1H),

7.92 (d, 1H), 7.73 (t, 1H),
7.48 (d, 2H), 7.42 (d, 2H),

N . N’
N 7.37 (d, 2H), 7.14 (d, 2H),
QSOzMe

22
N 5.48 (br, 2H), 3.12 (s, 3H);
)]\ _ HPLC-MS calculated for
HzN N~ . ngHzoClN-,O;S (M +H‘)
570.1, found 570.1.
CBI1 Biological Assays
{00202] Homogenized membranes are prepared from CHO cell clones stably

expressing a human cannabinoid receptor 1 (CB1) or human cannabinoid receptor 2
(CB2). Cells are grown and scrapped from 15cm tissue culture plates, and then
subsequently centrifuged down. Cells are washed once with cold PBS, and resuspended
in <20 ml of Buffer A (20 mM HEPES, pH 7.4, 10 mM EDTA, EDTA-free complete
protease inhibitor cocktail [1 tablet/25 ml]). The cell suspension is homogenized on ice,
ﬁsing a Polytron homogeﬁizer .at 25000 rpm at three intervals of 15 seconds each. The
homogenate is first centrifuged at 2000 rpm on a tabletop low speed centrifuge for 10
minutes. The supernatant, after passing.through a cell strainer, is then centrifuged at

50,000 x g for 25 minutes at 4°C. The pellet is resuspended into buffer B (15% glycerol,
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the invention (test conpound) on food consunption,

ob/ob mce are treated with either vehicle, a known
woamamonidist as a positive control, or with testCT/US2007/007989

conmpound(s). Simlarly, to determ ne nore chronic

effects of test conpound on food consunption and body

wei ght gain, DIOmce are treated wth either vehicle,

a known antagoni st as a positive control, or with test

compound(s) for up to 7-35 days. Test compounds arle
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nDHarfvmtat iAdtes nime. vashesgeith washl hu@at (SDimM é’uﬁ-HmJ 2.51M EDTA, 5 mM

é?t § 65‘% §1§ r 9% tﬁgh{t I rd 1% Ig%,,acr: E)ve%ntg)r ?6 mmu?cs
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ded Wi t
MicroScint-20 is added and the plate sealed for scmtlllatlon counting on TopCount. ECsp

values are obtained by fitting the data with the sigmoidal dose response curve-fitting tool
of GraphPad Prism. Eight or twelve different concentrations are used to generate a

concentration response curve (using three data points per concentration).

[00204] GTPyS binding assay: Solutions of test compounds ranging from 100 uM
t0 0.01 nM are prepared in DMSO. The desired amount of membrane prep is diluted
with ice-cold assay buffer (20 mM HEPES, pH 7.4, 100 mM NaCl, 10 mM MgCl,, 0.1%
Fatty acid-free BSA, 5 uM GDP) and vortexed well. 2 pl or less of compound is
distributed into each well of a round-bottom 96-well polystyrene assay plate, followed by
addition of 100 pl of diluted membranes (3-10 pg/well) and the mixture is kept on ice
until the addition of hot GTPYS. [**S]-GTPYS (Perkin Elmer NEGO30H; 1 pCi/pl, 1250
Ci/mmol) is diluted 1:1000 (v/v) with cold assay buffer and 100 pl is added into each

well. The reaction is carried out at room temperature for 90 minutes before the
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of this application and scope of the appended cl ai s.

Al'l publications, patents, and patent applications
WQl00Ethows ei n are hereby incorporated by ref erRETES20¢4007989

all purposes. WE CLAIM 1. A conpound sel ected from

Formula la, Ic, Ig and Ik: in which: Ris selected

from hal o, pyrazinyl, pyridazinyl, pyrimdinyl,

pyridinyl, pyridinyl-Noxide and phenyl; wherein said

pyrimdinyl, pyridinyl, pyridinyl-Noxide, pyrazinyl

R b SRt o R AL S M

pheavkhrd FRierimatesitAreestcr d Alflepsavbimtlivage s witheiasly bufiet (B@MM HEPES,

s e?‘g% Z&LV@? h]ggh% é@}gﬂge é@%/{‘?d??n}l%grvg}zmﬁ% Y oi4the filter is dried in

t ed BEL0dveh fored®i minatek.f BigtbScint20i@ addidama Yhe plate sealed for scintillation

e g% TR M EGe RS P S e SR i Bigin

mewity isudigmeiil-dosdiesmied dutve- ﬁﬂi;l@ téd1of mle@hd mf Bﬂfm C8ixloy twelve
acg. S there e conmpound of claim )

ef" 81“’8@“?“?8’%" 80y %< P ¥ %éﬂigﬁ‘be%f‘F?HCEFW‘EP“JF?%%‘?&HW]]@S‘“% three
6-4&apdnhtsrper@d1emd~a)mﬁ) phenyl - 3, 6-di hydro-[1, 2, 3]tri azo
| o[ 4, 5-d] pyri m din-7-one; 6-[4-(6-am nopyridin-
S-yO phenyl | - S*-chl or.o- phenyO S-net hanesul f onyl -1 - phen
y| [002@5]di hy Hoogaeh agsal,cf Cheig Pl ddin@t tion(Chess and Prusoff, 1973,

?;/éfaglﬂ%géﬂf%%c' The X PP9%:3192) it sFRBNSH fhe ECso to inhibition constant
| - hefhps; | , 5- di hydr o- pyrazol o[ 3, 4-d] pyri m di n-4-one;

2- (bi phenyl -4-yl)-1-(4-

chl orophenyl ) - 8- ((2- hydr oxyet hyl am no) net hyl ) - 9- phenyl

-1 H puri n- 6(9H) one; 3;{6-(4- ECso

br onophenyl ) - 5- (4- chl orbpheri bl;é' gKoxo 4,5-di hydro-1Hp
yrazol o[ 3, 4-d] pyrim din-1yl) Azeﬁesul f onam de;

3- wherg 4L his dlmpqineenytalierbef the cddicoliggnd s in-the a4y, dndbKglishhe
dr Qciu'ﬂlﬁ'a‘%}{fn%l%% dissociation constant for the radio-ligand.

Food Intake and Body Weight Gain

[00206] To evaluate the efficacy of compouﬂds of the invention on inhibition of
food intake and body weight gain, genetically obese (Lep®*/Lep®®) mice and diet-induced
obese (DIO) mice are used in acute and sub-chronic models, respectively.

[00207] Male ob/ob mice (age 7-8 weeks old, Jackson Labs, Bar Harbor, Maine)
are housed in groups of four and fed commercial standard pellet diet (Lab Diet 5001,
PMI Nutrition International, LLC) Diet-induced obese mice are generated using 6-7
weeks old C57BL6 mice (Jackson Labs Bar Harbor Maine) placed on high fat diet
(D12331, Research Diets) for 12-17 weeks. All mice are maintained on a 12-hour
light/dark cycle (lights on at 06:00) in a humidity- and temperature-controlled

environment with free access to food and water.
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3,4-d] pyrimdin-I-yl)benzenesul f onam de;

5-[4-(6-am no-pyridin-3-yl)-phenyl]-6-(4-
wochbhoro4aheny O T- oxo- S- phenyl - PCT/US2007/007989

J-di hydr o- pyrazol o™. S-dl pyri m di ne-1-carboxylic acid

di met hyl am de;

6-[ 4- (6-am no- pyri dazi n-3-yl ) -phenyl]-5-(4-chl oro- phen

yl)-1-(3-

met hanesul f onyl - phenyl) -1, 5-di hydr o- pyrazol o[ 3, 4- d] pyr

o lopadkL " ihe Netitnari i BEAoR iy, ies 4 singl hgvepd pma 2
[ H}dﬂ»lt@atiold—tp tieattheft ig IpBﬂ’btlmeld]te estatilish b&elihd ﬁmﬂl’ébﬁkﬁmptlon and body

\% 1g£t Amm los_apé/ rra omlzed th() u-&rt]nelgr}{ Igloups ‘)aseg on elr l‘%mapgody weight
neddda‘basmxfsumyﬁoxﬂ- phenyl - 1, 5- di hydr o- pyr azol o[ 3, 4-d] py

i midin- 4-one’. 6-(4- (2 an idinean T
o1 SRR V) B8 s s RS 't ek grmipivetign pt s cqpound of
e ntynb -lrivbhlﬁlgtf @ssotahpovad Yidrpfoot Bbbuptid, Sbl)olbeﬂize are treated with either
- - 4- 0XO- -Ql . .
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cﬂeﬁerfnﬂne(tﬁeﬁ;mhromc effects of test compolflllnd on foo|f]1 conlsumption and body weight
- VIl ].-5-(4- r o- phenyl ).- 4- "

o 140} i et g b R B gty cone
deor vaitH tést(compoumdis)fpt h;dtom-ﬁ;s ydyk-Test compounds are dosed at ranges

PR R AR S L AR S o v

6- ()@led’ﬂood (iht{ﬂtmyll bod B weikht@t hcorizd |nf@ﬁylly A dlectrohié- balance

DR iR T8 R postspigent dollpisg by il frepesgppents forup o 7-

5 :E ﬂddy@aﬁm the stastioif skudy. %me&ﬂida]:y is determined by comparmg food
- f’l k%{a{‘)r ?‘2‘90 Kh%égg %y?‘?ffhe%%eﬁﬁ{ef %ﬂ necln}/dOpo%ltlve corYtrol treated,

- Néxfs-testicomdppuirdi tecHared mice.

-yO phenyl | - S*-chl or o- phenyO S- met hanesul fonyl -1 -pheny

| I, 5-dihydro-pyrazol o 3, 4-d] pyri m di n- 4- one;

6- [002103] ani Mompyurdsi of Formthi) 1,{ih &6y Fdrmor (id phdthacaitibsiydceptable

3- Tl TREmrsdibftyalpable RbAmIAs PLogical RIPRRFiASo fop ¥ amRlp i indicajqd by the

pyfnl VitrélteSts desutided b thik-application. Compound of the invention show a K. of

et ?{WS@{ "flgl’ nf‘g IB% éhydri{f thg\]aa]yﬂ% ch Orggl&lp g't%gg p eferab y less than

3, ﬂG(ﬁ)MyAddlihdhdll-y4c<ﬁﬁ]ﬁxunds of the invention show a 10 fold, preferably 20 50 and
6- F(ﬁ)(é)?d serpecl]] tg%(r)raébpover%lS)Z p);]tﬁp l¥orJally, gﬁnp%ﬂrlui)sro% tIPc nv rmon show
msh baie spuisfna m;dmmheﬁyolf) :1b psefekahyﬁr 05, iydra pedferhBlyA- 2t [1yis
' M SlleMiobd B thd edammpics A cBbdienls Sbd

. erstood at’'the examples and embodim ents escribed herein are for illustrative

purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview
of this application and scope of the appended claims. All publications, patents, and

patent applications cited herein are hereby incorporated by reference for all purposes.
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5-yl)-phenyl ] -5-(4-chl oro-phenyl ) - 3- met hanesul f onyl -1 -

phenyl -1, 5-di hydropyrazol o[ 3, 4-d] pyri m di n-4-one;
w@G20pA120254am no- pyri m di n-5-yl) - phenyl ] - 5- (4- c rcres2p6mm7989

yl)-1-

( 3- net hanesul f onyl - phenyl ) -1, 5- di hydr o- pyrazol o[ 3, 4-d]

pyri m di n-4-one; 3-[5-(4-chl orophenyl) -

4- 0x0- 6- (4- pyra2

n- 2-yl - phenyl ) - 4, 5- di hydr o- pyrazol o[ 3, 4-d] pyri m din-1I -

yl]- benzanide;

J& éi, 4- (6-apiino-pyridin-3-yl)-phenyl]-1-(4-chloro

- -phényl)-6-oxo- 1, 6-di hydropurin-9-yl]-phenyl}

snfzufg@?%"lﬁgzr'ngﬂgé%%?ﬂ F°“§“]§/‘|I3 S ?‘: | - (4-chl or ophen

yl)- 6-@x0- L.6-di hydro puri n- yI labenzene
sul f onam {39[ 2-%s4- ( 5- ami no- py2 o
yl) - phenyl Q! ro- phenyl)-6-0

, 6- di hydr o- guyri N phenyl} -met har a)?db
3 (6-(4- (5nopyr| di n- 2-yl ) phenyl) -c'ﬁl on phenyl

. ) - 4- 0X0-4 hy dy0- \ARyRazol o[ 3,4 1 ¢ X

d]pyrlmalnl-yl)ben rile;

3-(6-(4-(6-am nopyridi n-3-yl)phenyl)-5-(4-chl orophenyl
) - 4-oxo- 4, 5-di hydro-1 Hpyrazol o[ 3, 4-d] pyri m din-|

-yl )benzonitrile; 3-[6-[4-(6-am no- pyrldln 3-yl)-
phenyl ]C'I @ O- Rhenyl) 4- oxo- ﬁ ydpo- pyr azol o
[3, 4-d] pyr| nil - yi? - benzani di ne;

[6-[4-(5-a Q- 2-yl) - phenyl ] - 5- (4- chI| rbupheny
|)-4-o0xo0-4 ' ‘ pyrazol o[ 3, 4- d] n-
-yl]-benz

3- (2- (4rpt oBpheng! )¢ A chl or ophBnyl Y- 6- o%-'l/l-l-‘p\r/ri n
- 9(6H) -yl ) benzenesu am de;

6-[ 4- (6 am no- pyri di n-3-yl ) -phenyl ] -5-(4-chl oro- phenyl
)-1-13 |

(1 Hteltlr"!dz@ 5-yl)-phenyl]-1, 5-di hydr o- pyr azol of 3, 4- d]

Yo ) Shenyl oot it o WD ROARny), mycimigingl, pyridiny),
gynﬁuyyhﬁnc%mqle andphgnyly whereimspidnyriofiding, pyridinyl, pyridinyl-N-oxide,
Iggtﬁy Jtl) ?}6 n% b rr]ngr 91{1)@2 IF o?thona}ﬁ' (s)l%bgtﬁ tGerqu? agra{hé:al selech frolrﬂ ?xgmo, halo,
Wt(l%-p‘lzi&??lzd Phsnyli n- 6( 9H) - one; .
k
6 2 P bl Wb B g
dlyllet)hp!h@nyllo)qﬁhohahesul f onani de; 2-[4-(6-am no- pypdl n-
| kL

0 ey oY ket tydrogen ymng, iy sahamimideat pacpiyt, amine-

su owlmpg-_cp(hopyﬂ, @e@ybsulfqnyeammo, and methyl-sulfonyl

26(&2’ ]éi‘,(’SSa:jnl ﬂ%ﬁ ﬁﬁ?lb% %(1%6F%%égy-éh§lf"ar& m) %{ew GhY m%thyl-

sulfonyl-ammomethyl and the pharmaceutically acceptable salts thereof.
2. The compound of claim 1 selected from: 5-[4«(2-amino-pyrimidin-4-yl)-phenyl}-
- 6-(4-chloro-phenyl)-3-phenyl-3,6-dihydro-[1,2,3]triazolo{4,5-d]pyrimidin-7-one; 6-[4-(6-amino-

pyridin-3-yl)-phenyl]-5-(4-chloro-phenyl)-3-methanesulfonyl-1-phenyl-1,5-dihydro-
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d] pyri mdin-1 -yl)phenyl)net hanesul f onam de;
2-[ 4-(5-am no- pypdi n-2-yl ) -phenyl ] -1

WO {0d7/chousir ophenyl ) - PCT/US2007/007989
9- ( 3- net hanesul f onyl - phenyl ) -1, 9-di hydr o- puri n- 6- one;
6- (4- br ono- phenyl ) -5-(4- chl oro-phenyl) -1
-(3-nitro-phenyl)-I
, b-di hydr o- pyrazol o[ 3, 4-d] pyri m di n-4-one; 3-(6-(4-
bronophenyl ) - 5- (4- chl or ophenyl ) - 4- oxo- 4, 5- di hydro-1 Hp

4- d; i mi din-| b tri
e A S S L R S R e
pﬂgﬂy)z)-ﬁzmﬂ -1, 5ﬁrh§buxhy@ra§m¢[3 M]p%mirslnmw . 2 bPhEB14-yl)-1-(4-
'c_ﬁl{ogt)_pé%]ygr ((g—ﬁ]é )E)e¥}8' agl}egq)peX%bQPph%rTyl I]H-purm-6(9H)-one 3-(6-(4-
bebdit}pd&:@d)pﬂ@—ﬂﬂ&omiehylb&%&e-ﬂﬁ-&hl}&@-mﬁfﬁyﬂﬁolo[B 4-d]pyrimidin-1- :
Y%P%‘Zeéﬂs‘b‘?%‘ﬁwaﬁ;%éa e/ romophen;'/l)-g-(E—chlorolplxenlyl)-4—0x0-4 5-dihydro-1H-
p@ra@dlﬁ[ﬁl,lt—&pﬁluhmm-D-yl)bﬂhteﬂreaﬂﬁhinnhérSZ[QRBIahhﬂcﬁpynde-yl)-phenyl] 6-(4-

gljf)['o ‘J#eayls) gﬁ’?fg] r‘fn %ffl))é-égwnyds;o-pyl)azﬁom 3-d]pynrmdme-l-carboxyhc acid
¢rﬁetﬂy11 hyge Cﬁl;pb(ﬁl-aﬁn&-w&dahgﬁzﬁ)ﬁpl{ehylh-87(4%loro-phenyl)-1-(3-

- - - or Q- - 0- 0XO- L. .
'%%zagr %&P?Yﬁnph p%%%)g Wé('r’ﬂe" -HPYRAE - Hars: A-B-Ei(p-apypo-
p@ﬁ&lh}}ﬂ'ﬁﬁmyﬂ-l&Ukﬁbﬂﬁﬁiﬁdﬁ)—doxé@ phbﬁﬁmgqomﬁgb )1|H-puﬁn 8-)|11methy1]-
mﬁtliagesglﬁﬁ angsgd?gﬁggur@@% _’[-gl) %hcneﬁr ?(il-c?nloro-%)/hengl) e3r-1y )
rﬁeﬂhaﬁbﬂuﬁ‘fr@}-ﬂ}l’;’bﬁﬂ'}lﬁl -1 5 4i1deD- Mﬁidpyua;pyﬁnﬁdxyh-d%e@mt (2= ﬁi‘mgbpyndm-&b

Z0 enzonitril e;

YD G E ) e R iy Rt Bt R s pmidin-
M)éeﬁé b{w@#tglﬁmmphwom@w;mro%aglyl)ﬂh?@mmgmvpyrazolols A-

o= L. or (0).q¢] Im.d n
SR BB oira i RS L i o
oxy4)JpdiByiivd ))ﬁﬁidl«ﬁ{[!,@&i]ﬂ))ﬁﬁﬂﬂaiﬁlldﬁ]-benzanude 6-[4-(6-amino-pyridin-3-yl)-

-[5-(4- n
mRey ot (O h G (3 B hinep Ry aheny 51 bty ssrelekbio
c[]}ﬁwﬁmdh{laydrie[Tdi-(h-ﬂhllord/ﬁﬂenylpbftﬁ#ellhanﬁﬂ'&@ﬂ e?hlyi)foS@Etag}ﬂﬁl»Z yl-
pglﬁrf(}éz:? ﬁ-dl%ry o-[l 2 3]t)r1azolo[4 SSd]p)Enmdeliyhon%n aenql)r/lo-pyndm-}yg)-phenyl]- .
62(4>dh)qad2ﬁlieﬁlw-3L(el=rﬁeﬂiaamhteﬁﬁ pﬂer@hpywmy&ibqi S(3nhzoM}#,5-d]pyrimidin-
C oro
W{‘ ‘hﬁzafgilr’*awgﬂw)ﬂ ap@"b‘ﬂ ﬁ;iﬁf‘b‘owha%} Himsthenesplonyihiphenyl-
1d5 &h&drylp}rabﬁﬂgﬁﬂa]ﬂyﬂiﬁldlrﬁh—()&' 65[4(5Larmno-pyrazm-2-yl) Iphen l]—5 (4-chloro-
hen ?‘ ri dazin- {% na/ X
%ﬁf g b{véﬂw afﬁ{})'?‘/ il WON +§-dlpyrimidin-4-one; o

qahwwr)dﬁemgqmm]‘ m&m&e,phenyl) 1-(3-methanesulfonyl-phenyl) 1 5-dlhydro-
- 6- 0X0- 2- ( 4- {})yrl

gﬁ%f’ le3 AIS Y’ahl i '8 [Xﬁ ‘9“3)}0]‘!’%11 —chloro-pﬁenyl)- 1-(3-
'ﬁﬂhéﬂeﬁmﬂ%c‘{yﬂéﬁi@ﬁl}’m @mzefowhﬂﬁyhﬁud%ﬂﬁe %—[aqz-armno-

pyrimidin-5-yl)-phenyl]-5-(4-chloro-phenyl)-3-methanesulfonyl-1-phenyl-1,5-dihydro-

pyrazolo[3,4-d]pyrimidin-4-one; 6-[4-(2-amino-pyrimidin-5-yl)-pheny1]-5-(4-chloro-phenyl)-1-
(3-methanesulfonyl-phenyl)-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one; 3-[5-(4-chloro-
phenyl)-4-ox0-6-(4-pyrazin-2-yl-phenyl)-4,5-dihydro-pyrazolo[3,4-d]pyrimidin-1-yl]-
benzamide; N-{3-[2-[4-(6-amino-pyridin-3-yl)-phenyl]}-1-(4-chloro-phenyl)-6-oxo-1,6-dihydro-
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(pyrazin-2-yl)phenyl)-4,5-di hydro-| H pyrazol o[ 3, 4-d] py
rimdin-1yl) phenyl)nethanesul f onam de;

WONRKF120354 4- chl or o- phenyl ) - 6- 0x0- 2- (4- pyri dazi RCTBUSA0075097989
enyl)- 1, 6-di hydro-purin-9-yl]-phenyl}-nethane
sul f onam de; 3-(5-(4-chl orophenyl) -4-oxo0-6-(4-
(pyrazi n®-yQOphenyO*. S-di hydro-| H pyrazol oCSM-dl pyrimd

. in-1-yGbenzenesul fonam dej N
{3 [1- (4-chl oro- phenyl) 6- 0xo0- 2- (4- pyra2|n 2-yl - phenyl

unP P (yng‘ﬁtl% d15 e sul?oanm]de p.ih[%rtxl(é-anuno pyngm-3-yl) -phenyl]-1-(4-chloro-
pBerfyl)-§-dxce nb@ﬁmm%mw&ymame%u(f&mﬁweaww t2 (5 ph@TdypyYidin-2-
yg.? ;{hﬁnﬁL P—Xﬂgﬁgur I P)jl?—ﬁxxcl %ﬁy%roe-pu%unl-g—yﬁ agnenyﬁ -methane sulfonamide;
3-(634-m$3him&me$mﬂ1ﬁ-ar)51dph@iyﬁmjd4)chﬁ)rdp%enyl)-4—oxo-4 5-dihydro-1H-pyrazolo[3,4-
ya-mu '%Ilg’ﬁg X%o Fﬂl%t 13—{,4-(’ % dl n dt!ilp-3p)é)_pggn%1)of£ ?fl-cilorLg}}ényl)A-oxo—
afedihghied m-;fmuplo{mamyh)m(ﬁn41 44)b§ffzbﬂihd¢ 3-8~ [¥1(6—ﬁﬂﬁﬂ}’dﬁ1dinr3-yl)-
T R T TR RO T
[W-}&ﬂnmuwﬂdlﬁ—wylhykhhgwF(A-Zh)lloﬂ:[—phenyl)—4-oxo-4 5-dihydro-pyrazolo[3,4-
e AR oA L DB PR P
ﬂ(ﬁt)esp),‘benzenc}nﬁonmdtg CELT mb¥p&ﬁd1ﬁﬂ-)ﬁ)‘-plteﬁy1§t-5F{ﬁichbfti—pheﬁyl) 1-[3-
(gﬁrrggrn l phenﬁr_g %Qrco) Eapfrgz hﬂ?r q eUI | éaﬁlé%/ [4? %g-armno-pyndm-
bﬁbmedyll}é (ﬂ@htolrc&phnnsl)ukte*(ﬁifmnhm-Sebrlﬁﬁwﬁﬁl]{rﬁehnﬁstdwlpi&yzolo[&‘%-
T AT I RTIC AN RO A ——
pannﬁ(m)rogem»(l;tda(mahmﬁmyﬁann-%ﬁphem)ng;-dilc&epldﬁyl)4-ox0-4 5-
B SR P B S b
3dyl)3m0d§ﬂﬂ-51 (e-chrﬁhepmmm@etsmdsmglw-phﬁymmg &hyd}erpenmsme; N-(3-
R 2P o530 b S E g B e o
d]pyrimigie+1sy)pheiyl)mestanésafortahid; 2{4-(39£fﬁ1hb%lyﬁgn-2-yl)-phenyl]-l -(4-chloro-
phenyl)-9-(3-methanesulfonyl-phenyl)-1,9-dihydro-purin-6-one; 6-(4-bromo-phenyl)-5-(4-
chloro-phenyl)-1-(3-nitro-phenyl)-1,5-dihydro-pyrazolo[ 3,4-d]pyrimidin-4-one; 3-(6-(4-
bromophenyl)-5 -(4-chloroﬁhenyl)-4-oxo-4,5—dihydro- 1H-pyrazolo[3,4-d]pyrimidin-1-

'*3

yDbenzonitrile; 3-[2-{4-(5-amino-pyridin-2-yl)-phenyl]-1-(4-chloro-phenyl)-6-oxo-1,6-dihydro-
purin-9-yl]-benzamidine; 3-[2-[4-(5-amino-pyridin-2-yl)-phenyl]-1-(4-chloro-phenyl)-6-oxo-1,6-
dihydro-purin-9-yl}-benzene sulfonamide; 3-[2-[4-(5-amino-pyridin-2-yl)-phenyl}-1-(4-chloro-
phenyl)-6-oxo-1,6-dihydro-purin-9-yl]-benzonitrile; 3-[2-[4-(6-amino-pyridin-3-yl)-phenyl]-1-
(4-chloro-phenyl)-6-oxo-1 ,6-dihydro-puﬁn-9-yl]—benzonitrile; N-{3-[1-(4-chloro-phenyl)-6-oxo-

- 2-(4-pyrimidin-2-yl-phenyl)-1,6-dihydro-purin-9-yl]-phenyl} -methane sulfonamide; 1-(4-chloro-
phenyl)-9-3-methanesulfonyl-phenyl)-2-(4-pyrazin-2-yl-phenyl)-1,9-dihydro-purin-6-one; 3-[5-
(4-chloro-phenyl)-4-0x0-6-(4-pyrazin-2-yl-phenyl)-4,5-dihydro-pyrazolo[3,4-d]pyrimidin-1-yl]-
benzonitrile; 3-[2-{4-(6-amino-pyridin-3-yl)-phenyl]-1-(4-chloro-phenyl)-6-oxo-1,6-dihydro-

' purin-9-yl]-benzamidine; N~(3-(5-(4-chlorophenyl)-4-0x0-6-(4-(pyrimidin-2-yl)phenyl)-4,5-

96



adm nistration to said person of about 0.001 ng to

about 100 ng per kg of a conpound selected froma
woonpeusd of claim 1. 8. A conposition conpri AGTER007/007989
phar maceutical ly acceptable carrier and a conpound
selected froma conmpound of claim1l. 9. The use of a
conpound for the manufacture of a nedi canent useful

for the treatnent of a di sease nediated by the

Cannabi noid-1 receptor in a human patient in need of

such treatnent, said conPound bei ng sel ected froma

Eibyides L FayBrolelB 4r dipyrimidi-1-yhghepy dmethanesulfpragides Nof 3¢ Snfderhloro-
pHBRNEA Bxd-6.¢4-BiriRiARes-FEslea)IRd, sbﬂhydfhepﬁ%mbwmyﬁnﬂdm n-Lyl}-

recegtor is selected from netabolic disorders as

rheny A iheneow fonaauds |5e(t‘@B‘OWPPﬁlynek@d&erwlsalwaaml) 6-(4 -(pyrazin-
a- ﬂ%h@?lﬁﬁ{-@%ﬁdl&[ﬁﬂ-&]b‘}ﬁﬂhﬂa-d{?ﬂy&&% [5-QITEH10r8 [ EnyDU-bXW6-(4-

di sorders di abet es arterloscler03|s h ertenS|on
rhep)-4 3 iRpdinspyrazolaf 3 fwInyrigudind -y! ‘éﬁ"%@'&‘ﬁéﬂrl(%rﬁ'(“'
dﬂl&&ﬁ%@l)ﬁ&i&@@l tﬁyhaszlns.a y@smemyt)al dhyRd-1 HLpyPIzE8[ 54-dpyrimidin-1-

)H%Eert ensi on, insulin resistanc

RIS oSN - (g e NP HAEBY-6rarg-5 (4-pyrimidins5-yl-phenyl)-

’ r;dsxeihgzarbrpnh@sly&q gyl diiRnaRus N-IG- (E;eaﬁf&ﬁhmﬁbeﬂbfo-e @-
condi ti ons; g ¥c iatric disorders such as substance
A (815‘65‘%'2 yr%’?‘ifﬁeé di H@BT‘@%MM%‘M’HW gy ess,

ﬁ)@h&@gﬁmaﬁmmaﬂu& mﬁ:uptthmemﬁwnﬁy 6-69(9!21(1-b}’1€dazm -3-yl-phenyl)-
sorders su as denentia including Al zhei ner

'd? -dbudee “PURRs Pﬂ.‘w’a@ﬂ? erefl?ﬂc %@Pwéﬂn@rféwbwphwé)wﬂ*
@WHQLﬂ)ﬁhéﬂ@m‘m—th%rsqmﬁir&oldM 4m%ﬁﬁ<ﬁmrwbaleemulfonmdc N-

di sorders such as Parki sease,
Epldpt ‘é&'?f%“ﬂ}ﬁﬁ%Géf“é’bﬁaé‘ln’?t’}“é’&‘ﬁ‘éyl) h?rﬂsvéfﬁsnuaﬁ-ﬁ’-yl}phenyl}-
HiEth GhifshHnid8; T-ONAEGHdrE Phdyl)E-Srel T 353ty S1-pHERY D A6 -dihydro-

and ventil at or dependency; or cardi ac d%Ffunctlon

BBt d] hfg*zmskafr"&fm% §'é‘é§‘é‘°f°rﬁ}’6'é!d)'lﬂ(3a1“° Aeaylfanybphenyl)-6-(4-
SRS - ;}wwa{yt)nophmy&egaye&agm ?mhﬁﬁf—i-oﬁ@'Sl(wcﬁl)oro-ﬂrenyl)- 1-(3-

the overall pul npnary sfunction, transp

PehEerinyl- nhﬁléthh%{%mnalﬁtnn?rmbgnylm aﬂgwﬁ'@-wrazolol-’* 4-d]pyrimidin-4-
one; and 3-[6-[4-(5-amino-pyridin-2-yl)-phenyl]-5-(4-chloro-phenyl)-4-oxo-4,5-dihydro-
pyrazolo[3,4-d]pyrimidin-1-yl]-benzene sulfonamide.

3. A method of treating a disease mediated by the Cannabinoid-1 receptor
comprising administration of to a patient in need of such treatment of a therapeutically

effective amount of a compound of claim 1.

4. The method according to claim 3 wherein the disease mediated by the

Cannabinoid-1 receptor is an eating disorder associated with excessive food intake.

5. The method according to Claim 4 wherein the eating disorder associated with
excessive food intake is selected from obesity, bulimia nervosa, and compulsive eating

disorders.
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neuropathy, nmultiple sclerosis, Guillain-Barre

syndrone, the inflammuatory sequel ae of viral
woeenwowpdvaddi ti s, cerebral vascul ar acci dents, PCT/US2007/007989

i nfl ammat ory bowel disease, |upus, graft vs. host

di sease, T-cell nediated hypersensitivity di sease,

psori asis, osteoporosis, asthma, Hashinoto's

thyroiditis, Guillain-Barre syndronme, cancer, contact

dermatitis, allergic rhinitis, ischemc or reperfusion

injury head trauma and novenent disorders. 11. The

use actdrgirtfihadrcerdingta blaRediaeie the ‘??F‘%é'é%‘dﬁ%w%faé‘v’ with

R¥eskive féanake RAULEsidy. r eceptor is an eating disorder
associated with excessive food intake. 12. The use
according to Claim1l, wherein the eating disorder

assocCi Alehetholl Bf BroaEH] bBesit) Al b&k&k& risk fSEIREiHEiprRRg:

obesity, bulima nervosa, and conpul sive eating
a&f*%%@éwg to gaid pargen %fé@o'g&%ldp&@ 3bgutd 09 g per W@@Pﬁlmund

seiaeteg%hmc&hmhdgfdaﬁspm ated with excessive food
intake is obesity. 14. The use of a conpound accordi ng
to daiml for the manufacture of a nedi canent for the

pr eveng.igopositfeRTomprisifig # pRAMISULBAILY dctbpthlS it and a

compound selected from a compound of claim 1.

9. The use of a compound for the manufacture of a medicament useful for the
treatment of a disease mediated by the Cannabinoid-1 receptor in a human patient in need of

such treatment, said compound being selected from a compound of claim 1.

10. The use according to Claim 9 wherein the disease mediated by the
Cannabinoid-1 receptor is selected from: metabolic disorders as well as conditions
associated with metabolic disorders including obesity, bulimia nervosa, compulsive eating
disorders, diabetes, arteriosclerosis, hypertension, osteoporosis, polycystic ovary disease,
cardiovascular disease, osteoarthritis, dermatological disorders, hypertension, insulin
resistance, hypercholesterolemia, hypértxiélyceridemia, 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
encephalms, cerebral vascular acmdents inflammatory bowel dlsease lupus, graft vs. host

dlsease T-cell medlated hypersensmwty disease, psoriasis, osteoporosis, asthma,

98



WO 2007/120454 PCT/US2007/007989

Hashimoto's thyroiditis, Guillain-Barre syndrome, cancer, contact dermatitis, allergic

rhinitis, ischemic or reperfusion injury, head trauma and movement disorders.

11. The use according to Claim 10 wherein the disease mediated by the

Cannabinoid-1 receptor is an eating disorder associated with excessive food intake.

- 12. The use according to Claim 11, wherein the eating disorder associated with

excessive food intake is selected from obesity, bulimia nervosa, and compulsive eating

disorders.

13. The use according to Claim 12 wherein the eating disorder associated with

excessive food intake is obesity.

14. The use of a compound according to Claim 1 for the manufacture of a

medicament for the prevention of obesity in a person at risk therefor.
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