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WO 2009/ 098715 PCT/ 1 N2009/ 000037 NOVEL PYRAZOLO

[3,4-D] PYRI M DI NE DERI VATI VES AS ANTI - CANCER DRUGS 5
Wo-b@akDvsEs | NVENTI ON The invention relates to PCT/IN2009/000037

substituted pyrazolo [3,4-d] pyrimdine derivatives of

the formula-1, HN JmR2Z N N\ NWRnNn Fornula-I

10 or pharmaceutically-acceptable salts thereof, which
NQVEEE PYRAROLOr (3,43 BVRYRIIBINE VDERTGATIVES AS ANTI-CANCER
DRUGK- cancer activity and are accordingly useful in

nmet hods of treatnent of the human or ani mal body. The

FIEDDOF INVENTION €l ates to processes for the

manuf act ure of substituted razolo [ 3, 4-d
THE SRR Rt 0t PSR P rogalo B hCBUIEI Hrivabiprosh foreulac

contai ning the conpound and to_its use in the
manuf acture of nedi carrents,_fNo—{"‘t]ﬁﬁ production of an
anti- 15 proliferative effedt in a warm bl ooded ani nmal

such as man. Aberrant sy Sransduction is a
hal | mark of carci nogen8si g&ll surface receptors,
their 1ligands and proteéin rosi ne ki nases are key
conmponents of growh sigraling pathways and are
nmut at ed or upregul at ed ' vari ety of human
tunors. In particular, epi'dermal 20 growth factor

receptor (EGFR) pat hway has been inplicated in
tunor-pronoti ng events suBérmudesl cel | divi sion, cell

' ngi nesi s nd .. . . .
o BRI L ARBLARC OB AIEHSs froe s sc
antd)-nfawtmaqtdltpfané pir¢ laedordihgly EIIBGfB]‘ & medodd bf trezﬁmeﬂtadjﬁlthé raffan or

0 di h
R 3068 s AR O, RO 58 A, Ao of v

pynamlot[exll-dj pﬁgﬁﬂir& anthatiag] & Ipﬁﬂma?@tlEﬁ:&nﬂﬁJsﬁiﬁﬁ§ cbftaining the
5 & at@qv_\)‘ strutura(gj Jelated receptors,
COIB%%‘S 281 A MEEERY g @lanylacture, *?e iggeenis) fap the(Rsedigbion of an anti-
protifsratd e (el ) wanhib1dddbt shih&lrsbéitds mabkhese transnmenbr ane
gl ycoprotei ns possess an external |igand-binding
domai n, a cytoplasm c tyrosine kinase (TK) donain,

Abaidht 3ighb CtrilRORIREYs 4 KaBiHdlk slpéméﬂo RésisS CRAL & ?f*a ’
bi .ndi ngﬁ EGF, transformng 30 growth factor.: % o oeptors, their

ligands and B"g&ﬂ“? BresiRaikigases 6@|K¢él°9mP@16E@1Fﬁ growithl s&nahng pathways and
areBRAEA Or BRGNS 'ﬁ%’mdelvarlety of human tumors. In particular, the epidermal

growth factor receptor (EGFR) pathway has been implicated in tumor-promoting events such
as cell division, cell adhesion and migration, angiogenesis, and anti-apoptosis. EGFR
overexpression, found in one-third of epithelial cancers overall, can vary from 20 to 80%
depending on histologic type and is associated with resistance to hormonal therapy, cytotoxic

agents and radiation.

EGFR belongs to the erbB family of structurally related receptors, comprising EGFR (HER-
1, erbB1), HER-2/neu (erbB2), HER-3 (erbB3), and HER-4 (erbB4). These transmembrane
glycoproteins possess an external ligand-binding domain, 2 cytoplasmic tyrosine kinase (TK)
domain, and a Src homology 2 (SH2) domain for substrate binding. EGF, transforming
growth factor-a and amphiregulin bind exclusively to EGFR, while heparin-binding EGF,
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WD 2009/ 098715 PCT/ 1 N2009/ 000037 beta-cellulin and
epiregulin bind EGFR and HER-4, and heregulins and
wmewseegTls ns bind HER-3 and HER-4. The cent r aPbCT/iN20099§00037
EGFR i n cancer has engendered strenuous efforts to
HYRLIAP PO GHE bita HERE, (MR RbdAliRILRS nbli&ulins bind
bmgré ur?ﬁggﬁegﬁbng ?n cllnﬁcal IYI%@S aﬁglrecep?oraﬁlm;ln
HERehewd IBBRH4. ant i bodi es, which bl ock Iigand bindi ng and
receptor activation, and smal | - nol ecul e i nhibitors of
EGFR TK. The first-generation small-nol ecul e
The rekittl trgllesofaEGF&sinﬁcE@cer dnslcogroderodrpeniuoys cHowy & Hevelop EGFR
antfag(g?isgq ah t\%gt &JaYe fef tcﬁgtt Gte W@gt 5181'?% kﬂxtaf cal qﬂals a£r§ receptor
under eve uce irreversible antagoni
maancbel anabcghcts rwhuth bloek digoil bédlert ards réb@ptﬁleca@ptatlpn, and small-
mq&%@g% 1&05%5 ng ﬁgiﬁla{la@? ’f %pt%‘%ttgaelﬂénrfl{lé]n ¢ h fe‘nlﬁy 1@%1{% S e?cft as ATP
anﬂ[b@yc(ﬁlﬁlﬁtlh@rrgx&r@lﬁlyyansheAEKCdfataiﬁwﬂ51teh é\Iavmklmhtbntrhs ahm are under

e RN T e

and an |ntracellular portion mhlch functions as a

Ki nase to phosphorylate ty gﬁlne am _no g%
Repniardyinsing ikipapenre TBOTAM 1, B CEANSBISHOR Of Bl ggnats, which
1n1%{§£5 b&%@l\‘}‘daﬁ% %e?ﬁreﬂﬁﬁ@ Biz9ed WhioR s thd EiSREmbradiceand possess an
known ks, Advances in_Cancer Research, 1993, 60,

exm@efhéar bieding demeindes gowdh Betorsgughanheridemal growiihfaster (EGF) and

an k?ﬁtxrélgelfu‘i’ar Yoftfof AN fuﬁ@tﬁﬂ% Q§ a kﬁfa%ﬂo%ol‘ﬂh@%ﬁﬁ§ rdsh€ amino acids in
classification iIncludes Cl ass receptor tyr03|ne

prot¢inpanddienesrtpiniiyiones qeﬂaor@@raﬁm\fwo@fchs&?@érwptpwwméﬂnases

ar. hgﬁ\ﬁﬁeﬁggkkc M dvascet i C%ﬂ:er R-reg:a?oh I\IIE% i1 Q5*733(@5§%d dﬂEBmlhes of
an e receptors

ass receptor tyr03|ne
exceith desiass oehigh bl g aitei et fyioint kipase. Fedpsiication includes

Cl&sxli %E;Rgr tg 0@@%3 ag‘elécct]l{ngﬁm%]ﬁ&?@%ﬁ‘xﬁ of ot Jat%%sme kﬁnﬁes such

RS Ul rece receptors
as nl&:clé(ﬁﬁ‘ dFGE(y NS, nebRj Kasle HHER emplei2Si nacpptdis Class II receptor tyrosine

et.-.der,i ved vvth f.act PDGF I
i cRBrs b iss Fu P D ot Pkl b e e B o hgpptin 1
and@nigdsutialrelayed s tdceptbrat(IRR) freveptors hnc( @DEs’k) Il eceqt@r $yrostfe kinases

It .i.s kno t. i,na
comfing TS BB (55 KoK TR Ds BRIE of PG ycgine Kinases
sudl BIEDGEFu, POTER) aftlidBdhyGaMARESg SR 1 aSDBNadsIHtaancer
(Sainsbury et.al., Brit J. Cancer, 1988, 58, 458;.
Guerin et al, Oncogene Res., 1988, 3, 21 and Klijn et

It ﬁtlﬂmwﬁrtﬁﬁs(tlasscﬁﬁﬁlﬁies RBaéh asl fh@ﬂEGF fak9i8A of ZReptdBlyrosine kinases are
non-smal | cel | ggwcancers (NSCLCs) i ncl udj ng

fregupaily Prsent id ﬁa@me pign gncers gpgh as bycasteaneesr (Saimenigy o)., Brit J.
Caggé'i_’ 1@%“@8 4% @ﬁerm ey Oﬁcog@@@ﬁ@i 19‘8%9@; 2¥Qn&i(1 %g@’al Breast

USC , ncer Resear ch
Cag@auawusTream 1%,9én @8 73}, nonesmall gl (lmw] @a@qerSet(N‘éCL s) mcludmg

adéﬁ%@s&% o (Itcf%nﬁg%m 31683’11%2 ) égzgé ﬁ&’dz%!s RAREE! a1 P‘Raj Ca[é‘éer, 1990,

ageal cancer
45,9269aand R@ah ceal,, Cho&t Re%rchlwﬁ; 533319 end seuamionsell cancer of the

lun&a(ﬁce Sdler a? h ance? geﬁ? 19%%?7 %117]?,0 f)li%ga;) E@Pclar @\2&%? ot; al.(, t%%lé@eﬂ 1985,

gene can
366)% @sﬁo@hgeél\h&a&c{ﬂ\@kasﬁ alal., Chiicst,0OBENGS, J142), I8PgintRetinal cancer

suéh as cblon re<l:<telnc])r sto(macﬁ ARt EBo?en et alo%ncbgene Res., 1987, 1, 149), cancer of
the prostate (Visakorpi et al., Histochem. J., 1992, 24, 481), leukemia (Konaka et al., Cell,
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2 WO 2009/ 098715 PCT/ 1 N2009/ 000037 1984, 31, 1035)

and ovarian, bronchial or pancreatic cancer (European
w@aioenes78peci fication No. 0400586). As furt hePCTIIN2AOP/000037

tunour tissues are tested for the EG-F famly of

19¢%€ @@PI 36) aﬁd/ b¥SiafCorbohds 86 pircrdatic EatpeC(BatbpehaPattdteSpecification

wi des rea reval ence w |l be establi
Nog 4#05£9) éﬁrﬂé@ RURBR SPROYL HiFsis &F9 frefed ZWC%P ]:Q}l{ yqngga‘i’fsrficeptor
tyr&ﬁ"ﬂé’\ﬂnés@saft iApedtyd that théﬁ%hdl@ fShdFe Paléncd 6¥ill b leytablBhed in further
rarely detected in nornal f s whereas it is

carfeers fuenes Yavieid and weiine t;alqcerﬁg|1$ @lp&h@ovgb’[}qagEE}ﬁl}meeélrosme Kinase
act@\?;\ljyl fss rage?ﬁzleteétgd 1§2@rma1| Eelﬁa‘%hé%@&nxtsllﬁ Qﬂ@re”ﬁé?xeﬁ@f Qefebtible in

[Tck, Brit o
magiggan é@\é Swwter, GRlle i119850 §% e%§§.) i‘f)haéé"reﬁéhk‘i"% B9Ee @eqniﬂv .(WyJ Gullick,

Br@ Med. BUA!, 1940 r4gs Ghds 'Edﬁ@&gywygrﬂlcﬁ HREREStyRMEB kiidse activity are

raln, ung squa us cell gastric, Dbreast,
ovéresagiressed im ey hawenp angens| Suclggm*@el@l bkgg Savanavg Oplhyblaﬂdar, gastric,

brelta%ﬁ%ﬁ ané‘gecﬁce% ;él%géhql Hnbdol Q@%ﬂyrf)ﬁq{ﬁg szed that an

tor o tor-tyro i nases s oul d be of
val ue as a sel ective |nh| bltor of the growth of

Acg%g}ﬁ%grglggascng Feco edstha{t %I %rﬁl\t}ntgtvolﬁjgc%fbgi}frggge Elf/la'st%ﬁ ghould be of

valile ap a stleaive dxmlmtwtof drelzsowthiof maamnallﬁﬁsléarrcerceqbls @¥aish et al. Science,

N

EGFareagptr t@ﬁ:rsmle rkimse \i&fhlhﬁtmr,esppnnﬁ%lgatﬁﬁ'atasahe gtasvth in athymxc nude
si ne se but is without eff. ct on t
migg) 655 SAmlen o Fo D AR e g S TE SR ERlE rebéhidr tyrosine
klﬂé@@ﬁﬂﬁ%i]wtﬁ?tﬁ effkd %n thel’lgirSﬁth(oTQhotﬁér oﬁfemonﬁLthld doeﬁalbt:ﬁ{press EGF
In co Var | tive
recGpigr BB Kinkiestl o PP ol g Gy Puein G pES22E) Various -

detitHiivE ©OTsYyrEeORRY his§ SstatédEté (Sﬁ@gs%ﬁb RBaband kﬁ@t@é |1ﬁlﬂbﬂtcﬁ? properties
Nos. 0211363, 0304493 and 032 and_t

(Evrapgan Rotepi dvpitlicatigfetess 02363, 03044% émfl H%Wﬁ?bﬂ?‘ t%PP P gEyse s anti-

tuburl¥bhtS UHR 18 YROENRLRGY loFBdti of 8o WithCilyrédeCddeivhtives which are EGF
receptor tyrosine kinaSe inhibitors has been

reqgpioniwosing inasgydhikitors hes heesvilamasstrdigtagaing dheugrrgh of human
sq&eﬁlldus %gﬁ Qérglﬂ a nﬂ)gﬁ% et @g fh@é @i&%ﬁ%&%ace@ af. Y@ﬂﬁglaR@stearch 1991,

ncer esear C Varl ous known
511 443605 i Vieioks I tyroking kinesesinbibitorsl prealisstser! i morggpeent review bY

e r u
© FSSGR ly nd B (el (BUIRARATE Sttt
inhibikirbincmds agents| thiat eam iphititsE @R (epoiarmal rngih tfac@EFereptor) responses,
%wgﬁﬁg%%{do ics, EEE%% i d%géﬁp&gfe%ulé et‘?l %ﬁEFR ﬁﬁfbﬁkoﬁs VEGF
(vastrlatentdetheliah ghmtﬂm fatorMEﬂEﬂor@vaﬂ@nHBﬁreenpﬁmhﬂﬂﬂbltm such as organic
t or

h f ) hi,h
e rcEinodl it gt SRR ecuiere Tor CxfIER boHFREPTIN
(GEﬁé@Rtgégl_g?ﬂrr OE/I Soﬁﬂggﬁlglr:it‘hgasdcﬁ Gelﬂbﬂiia, USQ\I’) mmi}%lntors are described in,
forampls i WO Shedl Fori o3 BT hes dori o

1958 Vo502 11 r(plWﬂsﬂé_H' Ja?laZ@ izoqbbs)s Bﬁﬂj Uhitlel Sites AR 5,747,498
) 98/ 14451 ubl i shed April 98), WD 98/02434

(isgysd M3ysh é898ja GBRynfzbltma agrgs, mﬂ‘dw& Uﬁuarf’e'épt Gimited Lo th pgoclonal
antoddks 98 and anti-EGFR 22Mab (ImClone Systems Incorporated of New York, New

York, USA), the compounds ZD-1839 (AstraZeneca), BIBX-1382 (Boehringer Ingelheim),
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(i ssued May 5, 1998). EGFR-inhibiting agents include,

but are not Iimted to, the nonoclonal antibodies
W@E2®5/0981d5 ant i - EGFR 22Mab (I mCl one Syst ens | ncPCPON20%®0037

of New York, New York, USA), the conpounds ZD 1839

e A b i 9 b0
Whitehouse StatiaheNewdarsae réw);, VBSAIC-3 HhVanierh Ryseareln agd EOF fusion
@;@F@gﬁgﬁﬂ \92 gﬁﬁtoﬁt Mas&@%sg?s‘j\’ \}EGF qﬂhlbl%é\) for example SU-5416

Resear c fusion toxin
anC( SHr6a6% (Sllgnn: Incoﬁf S@ﬁk%ﬁtEﬁWCISm@éi&leeUSé) can/ggrbe combined or

co &Hin% O Wit ftl'Qf:r bE VRSP jto ple cﬁlskrﬁﬁﬁ (fm&ple in WO
AR i eobil PPary

ranci sco,
99/3!44;@ (kpeblasbntb iMae'dZOo 19%9).cRCER dmﬁmatsqne}r éuplwatlw Pﬁ@/ 1899/00797 (filed

MELETRPEL R vig Sre) U eBbBtE AR G0 M G 91953, apished

Detérnter riat 199651 Uil Sttt i RatenPGIR3H,500/(B8RA7NpYdnled 10MHP9I8), WO

5 B LS B AR s

St BsePLiens PateBB4,886:02¢ i (BsueddMucchehet 9900, UhREB)Statta0Patent

AR AN RIS e 5Bl SR, wo

97§Qﬂiﬂegnu5’ﬁ§h@&t8e%eﬁ8@r 020 967)s e d7)da59 (p2BlishkAI8)e 26, 1997), WO
Uni ted States Patent

s s Demaua oIS KL TGOS gt 1998, WO

9%65%2 BlishBd Blpkis BEthoH @h@mm/bm Qfishe Y\ Ry 225 9698), all of
SRET iRy RrtiP BEBER , ST, (publ GyZRa o8, all o

wlméb'céﬁb@rpmancor%@yd Bmf@mcezm@slr@ﬁmﬁ - Ol xrRiey Qf spme specific

/ I -
A9 BT i Wt v, 10 v

mapoelopad paiibpdy bewacizymab fdensyleptn fies: eheuth fan Rapgisco, California); and
an 18%#:1%‘1 4 ﬁﬁéﬁ& %e?roﬁlf IﬁQ&?m%p 6Lfldle‘f C\}@%do) and Chiron

re | Cytran IncC. Kirk
(Emas'hﬂth@hiﬁorrUsAﬁrbB@mecepVE@mth @@clo naﬁ%ﬁﬁlﬂiéo(&ilaxo Wellcome

plcgg or nnE)%n& ﬂé?n&nﬁggdlesj MR- 2@5 g?(k’rfﬁbg %m’ezl eI c of The

etic ri oz me
WRdemﬂ;grfﬁ:x(isBdlﬂAjand 2(Bel &Ilarhn) rmydbectdntm]stere(danwpwlﬂatl@n w1th the

Cal i.f or B hi
cogwsz%%tla’% érbggb rlﬁ%%g B%Itl'gose'é) e cgﬁgd rﬁel’wgo 9::82%%48?] a(Pubhshed
Jaﬁrafy b dioes), ARD 208 5( 48 @uBNshEd dulyrd s £1499% Ve 99713513@f(pﬁﬂinehed July

Sadiim SO UBERR eu kBN a2 19oF T OLBHAGBY (fished April 17

195?0 hwer §220970 NiptbiisBédS il czl7yd995)h UBRtedl S8tdsi Parehti 5)58MA58 (issued

] 02434 blished . J
Decbih Snd 800, PY UBtied 56y Potes S87AEBabssps A L2l SYeh yach of
which 1s:h%%% inc¥¥oR&IAA3fErdnBs ﬂtsséiﬁ?et)l FIYB?L Yecdgior MBfbrs useful in
WO 97/ 13760 (published April_ 17, 25 1997)

th pm:mnrc neationupp agsp, desaipsy in Usited Stats aﬁr%ﬁ%ﬁl e”rﬁpﬁcaﬂon No. 607

17§4§8E1eﬁg hﬁﬁww DeERMARled %ﬁtes@%mna@ﬂ? Kdntibeso. 60/117,346,
afes Pat e 7, 305 (1ssued March 5 , each

filed Janwdry &, 129% bpthiof Wlmhoarrp bergingacasgorpted by é?fé@n?fhml their entirety.
Otﬁé}t it {&ﬁfergﬁ\l%B ehfs Ctﬁzﬁtnq y b@ Qké?i' Plge 'ﬁﬁﬁ;lf&s b thet Jh§¥me famesyl

fese invention are a escr | ed In Unite
prGthvtrmsfnnab aiydpinhibitois oof tkb reGPftar tyrosine kinase PDGFr, including the
compounds disclosed and claimed in the following United States patent applications:

09/221946 (filed December 28, 1998); 09/454058 (filed December 2, 1999); 09/501163 (filed
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17,341 , filed January 27, 1999, and in United States
Provi si onal Application No. 60/117,346, 30 filed
wQ 2009987127, 1999, both of which are herein  PCT/IN2009/000037
i ncorporated by reference in their entirety. O her
Felﬁ’ﬂa‘ir!ym 0!006Ff0@753‘993@&ﬁ66 Matrélﬁﬁl r@ooj?eowmd% pEkaideay 22, 1997);

bitors of the enz oteln transferase

OR3P A8 PoresstoRs, HEDT caneDs A5 Gghcse AVENE B3, FOBRY and the
cox*xﬁk?ﬂnHQ'd?Q:le@@ an@OBRREAdE, Gies %lﬁﬁﬁ}ﬂj% a.'ﬂgteﬁl §1'af5§ debOiSlbﬁ'Eﬁ patent

l'owi ng United States patent i cati

apmgﬁtzcmmlq&zw élifepdlonemfer 3981992)9 151701)@? Aﬁuéwcwbqr 8, 1999);

2 |
60/%?@?33% ed mlagi?ll ,\,22"%% gﬂg%%lgg(fgeféiblgﬁgfn)?ér L 199& and 60/200834
(ﬁb@/Masggsao()% |Ragh ribe faregoing gotent @mlzc@tzqi%ar(df puomlomlypatent

ap@é?té%% 7%) he(?lg %ngééﬁgtg% glfyl Ee%}i@g 9§ﬂs {hei’i)'Gentl%&? 9% n‘go f no s of the

inveltéop cxmeaiscafod ustdhiwith cothan aghlas fus¢ﬂllou] trgatmauatbeomsﬂ aelbgrowth or

cofRE0 SRR, bR i R 52400801 B0 BBRATAL Thor immune

respQBOY, ; sual GQCII‘I,Ml&y‘(ofdxlioelymbhnm'&r antigdn 42@ﬂiﬁl)odleﬁ,0é11168ﬁ6r7agents

ile Ve 99 ) nd.. 60/ 200834 fi
catpbleFoRpONER 1 L4 K AP o Bt iy S e proten
tragsiéladger 1ﬁM1Ibﬁb1@n91becﬁRt(él’lIA4 &ilﬂiotlﬁﬁthaoﬁal besudedriritiie present invention
renc in thglr ent.ir

S S BR E (SLSEHS S A ALY 0 e prsentes

23 01908y wiigle Rt rdis B bthordattd b ectble@® inB otiFedy. cel | growt h
or cancer, including, but not limted to, agents

capabl e of enhancing antitunor i mmune 10 responses,

Thé Y&RBpiBF tyeddifkihgsss aleOfi partlcIaP iRSdriafcePit the @Bnshlission of mltogenlc
antlgodles and ot her agents capabl e of_ bl ocking

sigasttp Apt injgfe éﬁﬂvlarpfe@mafﬂ@v athese laagf‘ealtygogefews,a@hlsk ﬁa%n the plasma

meh DR DY theRiefl] d&isﬂess N éﬁ%&e@lﬁﬁ? Binti g'dgintafﬂrt%r the 8pdcfticdigands (such
CTLA4 "ant i bot hat can be use present

as Epidemal gimowihnacird EGRbEw threBGY iRseeptorh Panﬁhpé @f Beapdggsults in the
actg\%ﬂgljiégtgg ?&J v\ﬁﬁ&ﬁsl liluga%%] éx&gmg% detivitPthét &Elgéﬁg t@pﬁéﬁ@ﬁﬁlar portion of

I N I ncorporate erence 1 n
the tesegot, i Thét yactivigy ]Slmplncuzlews dkey t tyrosigie rmnllno repddssinataeged fproteins,

resgﬁrénﬁ g}@n ?rﬁgcdu i tcﬁ“n oeflfer%rvle %gglrs %}5 tﬁg’ Igé}na Ir)ﬁ;ﬁbxtagggﬂhg cell.

r rep
| ar ge glycoprotelns whi ch span the plasna menbr ane

1 R spor 4 e BBRRERY of fhetor Slie RBbeep P Ia S B, cron2

erb‘?ﬂCdnﬂrerl{EEGE?e fr@fueitheintdBredRa deipingride prBlifectitiog and shrvigalnsd tumour

colly{iiaatadn Sheioiers SENBPLE: 2000, {h 31148 R sl v hion s

'carDBé Edcaﬁhpﬁihed By bRE@PERsion EH’N!hS réd@ptod il te PROBEH el bértetsly as a

yrosi ne,_ am no aci ds %Eget protelns
OQserv

respssqﬂ damg Forilificpigony (Thiss Bivsc 8 B &1 iRy ampeors iyyna gencers

(re@i‘é(zv@& th IU&S &'ea%mcme @Qﬁ&ﬂﬁe@fZODb‘ 1677C89)lsucH ds Hr&sﬂ‘d’éﬁw (Sainsbury
he erb receptor tyrosine kinase

et qum J ﬁemqqaé9w& 3’5& gmsrin etzs @nqoeeneding - 4 PEiz4; 21arSéam0n etal.
Scloh&Y i‘@tﬁ’t b '7@’7 Qlk%l?(& élnqué'aLstV zﬂlgcltltk% Pt '1f995 i %‘arﬁl"l‘gwewed in

survi val reviewed in O ayioye e
Salainop EMBOCN R%@ncongiemﬁg)lwﬁ)n@ nddh mﬂnmailnce&%hu@& cancers

(N§ELés) including adenocarcinomas (Cerny et al., Brit. J. Cancer. 1986, 54, 265; Reubi et
al., Int. J. Cancer. 1990, 45, 269; Rusch et al., Cancer Research. 1993, 53, 2379; Brabender et
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can be acconplished is by overexpression of the

receptor at the protein level, generally as a result
w@boogesss1anpl i fi cati on. This has been observedPCHINAGH000037

common human cancers (reviewed in Klapper et-al.

al, A%, CaROs alesR2801, 72950) af AvellR) otﬁéi'cﬁné‘e?s Bf %Sm%g? @%iﬁ[er et al.,

‘(Sai nsbury 30 et "af rit. J. Cancer. 1988

CagggsGells.l93%) 7. 34@@@@%‘@1@3‘301 Repg 2008 7, £43), gaﬁ% ﬁarg;pr (Neal et
al. aLancet S©i3§NsEs; AP etal?4élm 7@chelKhbé n26’61 a3 195‘Brﬁ?d§ltet al., Mol

Cancer Res. Treat. and revi éwed in
CaganagapR, e3543l oesc@hageal R@mcer cﬁh’é&aldamﬁmd ol Cancgrg9oE)911 8, 142),

ga %)testlﬂglrbaﬁé@ 'Sl!lch%g Q)lo}\ lf‘Q(Qal %F‘Q&%Ecsh caﬁ!:\@%&éﬁ eﬂ 4 Cb%%ggl% Res.. 5

enocar cl Nonas Cancer
195’4 1,2119; KRpiitriovist eta]al Gastl'pmtem]@gy C%Qﬁ)@eﬂlfl 1598; Ros3 et2@g; Cancer

L e

Kupiar ret alCa298r 3REB; Scixd@t al..7]. Ne850pncees Instl R0CGDs 931 h66), leukaemia

(K§rga%é &t %1 é Hhﬁ)&%s R |16§$ rl\?e;rﬁlﬁﬁ) eirg lehal &‘nﬁ%o(gen%g b&@)g et. 2001,

12134} evarima r{Helistioideedlal.eCancat Res..2A0T,64 . 1 219285, hedd 6nd ﬁdob\@Shlga et

g el B s B0 el OB o o0,

186). A8lmore GanaetumoliP Bssneddie tedtdd for eapi@asidn ofi thé B family of receptor
tyrgfqu%fl{lasse%% 2%%%ﬁ%gc¥;\f3§t thglg\?vld%!@gg}ard pietvca)l S?haqﬁglglgs rqﬂ%g gv'&l? ge further
enggnaéd in tkeasitr@ent er oI ogy 2000 112, 1103; Ross et al.

cer Invest.. 54), cancer of th

It ﬁ@&@teéwtqd\ih%tawamrs ef EQF typemr:%ep@é hepgingkinaspy 3211 b(zzseful in the
trefiient of SHBRUisBAsePOF excé’s@@@celﬁl%r p@ferﬁﬁﬂ%ﬁc}‘ﬁa{s p@bmamsJ

Natl. Cancer Inst. 6), | eukaem

Astrigngraphagdeygloped @é@au&@sdt Gefétrmb @é%é’”%ﬁ?)s SR a—
al .. Cancer Genet Cytogenet. 2001, A10QrF127-174),
ovarian (HellstromelLal., Cancer 2001, 6 1,
2420), head and ne@k (Shiga et HHl 7 ® Head Neck.
2000, 22, 599) or Breat r (Ovotny et al.,
Neopl asma. 2001, 48, 188@:\ e human tunour

tlssues are tested for expreSS| oh of the erbB famly
receptor tyrosine kingseslatl is expected that

r wi despread preval ence.and | ortance
anfO{?ifmsvve SR8 el el RNy o6 o gH oy ighe itz inhibitor (BGFR-
TIEYPR G @llidaeet as ﬂﬁbh&héréifysfo@ftheEéBﬁuhﬁ@Etréa@tﬁ@LﬁtcﬁTpahh‘ﬁt@ SWifh€locally
ki nases will be useful in the trea%rrent of othe

adgpnseheieeigiatinransualiecedldpng gaarer Sty fatlareqefi o Rlbmpycbased and

doBsiaXel dnfoth 1&5531%@@%%6%{&1@%{‘6}&99%%%63 k@h&ngémﬂlb The brand
Gefitinib (US 5770599), of the fornula I, N
namelgessa./ N' Fornula-11 20 an orally acti ve
sel ective epidermal growth factor receptor-tyrosine

ki nase inhibitor (EGR- )
OSI Pharmaceuticals has developed and launched Erlotinib (US 5747498) of formula-III,

HC o: cH
DO m
/0 =
HC™ "0 N

Formula-IIl
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- dinveirriding Bgleas asAnti coprsh

TK1). It is indicated as nonotherapy for the continued
treatnment of patients with locally advanced or
wOoreiassIts ¢ non-smal |l cell lung cancer after fRECT/IN20099§00037
both plati num based and docetaxel chenotherapies
o Db e e o L e 0L bty being
usadleasedl signdardairaatrhent fgrned-small gell ding cpugr YHAGKHGByndypancreatic cancer

-~ N o "o ! (3
aispBel Sty 1y Stsh go Mo rERbath RobBlRY ooy yhndard evtotoxi
antilyietid antisandev drugd e boamd @ning isvkareswval | - ol ecul e

inhibitor of EGFR TK. It is presently being used as

.a standard treatnent for non-small cell lung cancer
Fu(thi3@of®) irditdtopa adtitedies egaism GEIFR didsabB2 gerbittxd® &e2lvi tepuximab)

KS expeeted. to enhanc when combi.ned w.t.h.st.andard
ond SorGRB0 (Eul e AR s Ba ey endticel F RGN For e
tremarent ofSsekated avhd tinduny {rbdewal @, Meimdeidohd et 31, 20A0d, Sc0hegene, 19,
65%@3&#@ EGFR and erbB2 (erbitux(r) (c-225 / cetuxi mab) ’

rceptin(r) (trastuzumab) respectively) have

ThpfeO Ve ruthbee drepefehei phblished heitic| ¢ompouhdy doligining pyrazolo[3,4-

treatment of sel ected ﬁol id "tumours (reviewed in

drug. oncogene, 19, 6550-6565).

10 There are nunber of patents published with

conpounds caontai ni ng pyrazol o[ 3, 4- d] pyri m di ne L
WHSGALAI oad WRIS LARE shels disgloseacs-gmimetibpyagaipl 34 dlipyrimidine
ded¥f2uI& bt BB G al-BflogSHRnd- @am no- | H-pyrazol of 3, 4- ;

dljpyrimdine derivatives and their use as

anti-tunour agents. 15 WD 98/ 14451 di scl oses

s | ar DA 2 |
R ¥ Gl e LB ATy I ¥aflor. 4
dlmgieridingindis i ¥ss aseen ant-dweerofgenpiaddr ital use in cases of epidermal
: feration. 20 WO 98/ 14450 di scl oses '

hy PN RBIRER, oyr azol of 3, 4-d) pyri mi di ne derivatives that

carry a nitrogen-linked substituent at the 3-position

| Wé-gbi%l%tﬁ?(? %/c[’%é(%l?sp [E%lﬁilhg-?lﬁ%ryirarzn;ﬂ%tfﬁ?—dl{)g/rri]rgidinaen %e}i\rl]a iiv{as et ecarry a

ag
nitrogen-linked substituent at the 3-position on the pyrazolo[3,4-d)pyrimidine ring, and their

use as anti-tumour agents.

WO0-95/19774 discloses bicyclic pyrimidine derivatives and their use as inhibitors of the
EGF, erbB2 and erbB4 receptor tyrosine kinases. A pyrazolo[3,4-d]pyrimidine derivative is
disclosed that includes an amino-aryl group at the 4-position on the pyrazolo[3,4-

d]jpyrimidine ring but no substituent at the 3-position.

Makarov et al. (Chemistry of Heterocyclic Compounds, 2003, 39(2), 238-243) discloses the
reaction of 3,5-di-(N,N-dimethylaminomethylene)amino-4-methoxycarbonylpyrazole and
3,5-di-(N,N-dimethylaminomethylene)amino-4-cyanopyrazole compounds with certain

amines to form pyrazolo[3,4-d]pyrimidine compounds.
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WO 95/ 19774 di scl oses bicyclic pyrimdine derivatives

and their use as inhibitors of the 25 EG-, erbB2 and
we@emB49s7exTept or tyrosi ne ki nases. A PCT/IN2009/000037

pyrazol o[ 3, 4-d] pyri m di ne derivative is disclosed

TntbiAgfiodal P&tb&@k%bﬂ&u@ﬁﬂmo WA Y0B/080 Fﬂ?pdeéérlﬁeb Bovki PORLE10OfhdIyrrolo-

the pyrazol o[ 3, 4 rimdine rin
pysimisindst Jaistatienal H’eat@slt pé‘&?hﬁ‘ttﬂﬂ Nvak%{%b\méiﬂw U.S. Patent Nos.
f, Het
4%%8%”4%%}&220%2?362@ R0 eégcﬁb&%g;ar o uﬁu&%pee%@% ad3stnb-AlL A2A, and
A3zegeptfirs. (NemationabPaignt anbhlqaamNn yW@w@)/‘h?ﬁpﬁ desgripgstdenbinatiens of a

it " . g s
ro3P8Y GRARERE G ABMior it on senis comepund spetleof indng gl acdi
ghiceprotsin olmtedaatipnal hPatent t Ruiblicatiom Ngs W(@ G4 1141 describes condensed

L A R L D
WRO4/ OB W38 b BubelEnted almempmmelinepysr izexoikdnin afegonists.

pyrrol o- pyrimdines. International Patent Publication

No. WD 02/057267, U.S. Patent Nos. 6, 686, 366,

Int6rn6iddhaB PatentdtubiliGi6n Blo8 O (2900695 alesmivpopyradorypieddihescas protein

kifsSh B BLDIL S T5h b 078 A7 atbicp Rl Pl Rniines o

negropdpitidaty essptof antagobistseUeh tFatent Nboé,llm(mki rtﬁalsle 332, and 6,180,636

ot b Sl DS 0L AFTRRUIACRRATASD ol B Mlcscrve
pyfroleh? Saivhiaihe N@rwa‘ﬁ%so Y. PakddnNg €§935'8| %0 ﬂe&ﬁﬁ%}&@%pynmldme and
pyridines and pyrimdines with TIE2 (TEK). activi %%d ccribes the

fumaxrémﬁgﬁdsﬂmtl%{?e‘mmﬁ%mqnéla%t% Prkle}waﬁ oA3(P88

pré}@mbh BE azabtdoRE lab BEREln RO RYIbitBEsd G RatRPal IR Pyuﬁhd&twn Nos.
ant agonl sts. 10 International Patent Publication

WOOHB1¥98beon HER G5 HS882% \Aepcsibe popinklings dar a@atmgol%ﬁR related
dlé&cfé?ss f—htétﬁmokﬁbf lﬁd’cectrt PHDI%&UE@N@ Nvd\Ne2/062559 zle%zlﬁe@%ﬁﬁﬂdﬂ?ﬁﬁudmes

-am nopyrrol [ 3,4-d] pyri mdines as neuro o‘p
forrfée sisetmentpf a diserse that regpends paen Aehipigon ef thedGEHER tyrosine kinase,

A
i ey Al SR 992001 S SO 8
kirdess c inhfhitorspy interhasivhalpyPaterit diublicition v &oi. y 80 00571129 describes
: . 8 \ne

R e G S A
defaibesiyrisid)?,B cdipyrimidides afiB3thei0 0688 tytedns kihaess ihikgtors.

preparati on of azaindoles as protein kinase

inhibitors. International Patent Publication Nos. WO
FufiBérQité e rafeebnWiS o Py ek BIdPR4 - poriinlknenierilvitivds acmtif @ncer agents

reati | GF- | at ed j sorders, ter i_opal
ol L R M3 S a9 HELE MRS 1. etercyel
ChBle r1<9b@er nmsdmss Joufal bihe OhRRENERIMiBE] Stcitys 20®R. 47, 347-350
ponds to an inhibition of the |IG-I|R tyrosine

UR‘it?Fh§%‘tesﬂ?tqnﬁt 2P Ha3%n &initpd, States Ptent | 6423.8A1 nd: Qgy Chem.1956

2104 7247051125@88? VIR EhEM! {8Y10BY, 1803 9B9kES mewar ORinf16 Acta (1956)-
i hase inhibitors. International Patént Publicatio

NoNg9, WD 94 711 2edd Ebermni BT, 4033601513616 i, ditae StaﬁﬂmP@repbr%GOO 389
49 i onal Patent Publication No. WO
Lgf}t/sgg%ge}%ggg?rll %gzé pyrrol o[ 2,3- d] pyrim di nes and
their use as tyrosine kinase i nhi bitors. 25 Further
literature references of pyrazolo[3,4- d] pyrimdine
derivatives as anti-cancer agents



10

15

20

25

30

J. Heterocycl. Chem, 27, 647-660., J. Med. Chem,
1976, 19, 555-558 ., J. Heterocycl. Chem, 1990, 27,
wa2ed4099248 ., Journal of the Chinese Chenical Bopinengy/000037
2000, 47, 347-350 ,United States Patent 5,917,039 .,
Alti'nj&!lgt{x?ﬁe %%%&%r E’é}hﬁ&hd@de@%eﬁ Zlﬂove’ have m%@eé Ls‘r@? 289% %51§cr1butlon to
the, art Hénlexﬁets eacoeﬁnw% alesxbtﬂa l(npglsfe)angearmr’ pl_wmagfsrwcség wth better
1 d toxf RRLfects, United States
5 altvgﬁtgr%o%g%rgé% by pr &t st ffocts, 4,182,878 8 WO
2009/ 098715 PCT/ 1 N2009/ 000037 Al t hough the anti cancer

liﬁq,%lﬂ% i bed above have nade a significant
PRE@ﬁitQ“ u |onéﬁ{) the art, there is a.continuing need
Sutpaisingiyy w@ hawmm&mmtﬂlamtmbgreun picsubstituticd byrhzsle[3:4- d]pyrlmldme

derévahgecst (;)fv t'hgtypgeseqét %@é@%ﬂ | N ucedcaifﬂéh? a%é/egta%[e sfaﬁv*ﬁéreof pOSSess

pothatv entivaamdud LaedvithalNome S€Ithee tprigr Gup dwblos&sbmemlm[éﬂ d]pyrimidine

oo 8% s AT B YU il SR e

group &fregﬁ-;dlsﬁlbﬂﬁﬁsﬁ gr@upt entl @AM ipediticD umbsamtddvbetnyyl Naines. oWithout
wi he prior ar di scl oses r 2003,.4- pyrimdine
Bty nitet 46 BOURE, EEGoR ettt S | bRCAfiop ossess
phé:}nﬁéﬁl%weﬂ WetivityC oty ynviftge an aﬁtdifféﬂt)/bn 10sigg1© BbldYical process, it is
-di substituted graoups and at 4 position s l%?lt i.tuted
beltf-‘é(ﬁ‘% {hat e GrapouRgs; MeYite ahpalituRpur GG W gt Infifpgion of one or

mopd P GHO Eeb sl i a6 1P ST drebdpid: h@rd%[n%sﬁﬁéseé ANA NArb ORvAIASIS 8BS $he  signal
phar macol ogi cal activity ¥FVI rtue of an_ effect

tragsiuetios; steps avhishdpasigfio dbg prskf@taé@g of umaug cellseln pagiisylarihis believed
thal hﬁe %G:HP&HlBQSof RO \r&entavattioh - AroviRe raneatlft@tﬁﬁlogxy ei’l@e)f 8 way of
I nhi b one or nore of the erbB famly of
inhitdgenefdiCR gndbwicrhdBAderrntns syretieg kinases. i nvol ved in the
signal 15 transduction steps which lead to the
proliferation of tunour cells. In particular, it is
Sugjeproessesd, whdnatsed toepremnpihe substiofedtpyezplobsedipyrimiding dagivative of
: o R b L ¢
theréé(ge\ﬁglglg /02% p% %@f&ﬁﬁgfy ?c%g;gt?rﬁ% gzgsi’y tr}%\l%éf %{ae Spé’ls)ﬂﬁééﬁ%shé fRn& feature
of ;ﬂteomem'trm andhere 1Hmdted d>ypthe ;falﬂcevmgl gesersstativeu Eminples Necessary
azo 3, 4-d]pyr er, vat lye
soft e RRleHS 557 RS B RN blotEiufi o Grdalf, chemistry. The
prepB@ii@Obf sihestptioy intteetiaks 1saie§¢tl‘lieh emt}file aliel s om@nylipenon-limiting

I nvention and are illustrated b f.ol.l owi n
ExReb A& et HaUngueiral A Curiae B Mhqesis progedures

to B3 iNEsu@RUAWRIGH aleYvifHiPfhe Bfdshapy QGIE sﬁurﬁﬁgaaﬁc EHe@idd] C
chem stry. The preparation of such starting materials
is described wthin the acconpanying non-limting
Exanples. Alternatively necessary starting .materials
are obtai nabl e by anal ogous procedures 25 , to those
illustrated, which are within the ordinary skill of an
organic chemst. 30 9
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WO 2009/ 098715 PCT/ 1 N2009/ 000037 The invention

relates to Substituted pyrazolo [3,4-d] pyrimdine
walerppei7ives of fornula-1, HNt JmR2 N NN | PIT/INAO6) 00037

Formul a-1 and pharmaceutically acceptable salts

Tht ARV relals WSIHRIitted pmeow}ﬂ.a] rln%dln@ rde§vat1Wd SF formula-,
singl e bond, Cl1-C6 al kyl keny al kynyl, NH, S, SO

S02, 0, C=0O or an am de gr each RLis

i ndependent |y sel ected 5 en, hal o, hydroxy,

am no, hydroxyam no, ariﬁ ni tro, guanidino,

ur ei do, carbanoyl, cyan& | uoronet hyl, or each Rl

i s independently sel ectell fMom t he group consi sting of

a- C6 alkyl, C3- C6 cl oal kyl, Cl-C6 al koxy,

C3- 6 cycl oal koxy, (C1- al"foRycar bonyl, aryl oxy,

het er oaryl oxy, Cl1-C6 thioal koxy, C3-C6

t hi ocycl oal koxy, thi oaryl Boynuld-hi ohet er oar yl oxy,

al kyl am no, N, N-di (G - C6)

an‘iP}?@’?’inﬁ‘iﬁ ﬁ%?nlyfafi‘fe ecfél StB?FF%xfo acet ani do,
wﬂawii{@mdlammnz &13; CG al koxyam no, hydrazi no,

Uy I e W .

cadtORh&d ﬁfd@pdnnbnt@nmé‘cwaeﬂmh ettydraped,Chald,; hydlesky, Bhiros hydroxyamino,
i ndependent |y sel ected from R3- sul f onyl am_ no,

caibA¥h amoﬂgw 1S, Wesao, corparpay). <Ry HflRMMEY lbenzani do,
or Q@Wﬁp%ﬂa&&aﬁé@w RRcted- fﬁﬂ@@h/é F'r’oﬁf) @@ns@sﬁ‘ﬁé&ﬂy ;00 A, Cs- Cs

dloxopyrroll in-1-

CY%IPQngﬁoy Cafs ncllsgit, wheFei M@la@léom Keneenedlkpaysapemt nayloxy,
he@FoaRiGHY ! C(?rC6pllﬂﬁﬁ%¥r%oC3- {'tllubﬁfayelogf icol§ Ci¥dai b y? rt‘Mbheteroaryloxy,

sub t| uent 1'n Rl i on bear oné o
nithpa | cotjen SN-nla@0(CAGs) aﬁllrcslamm@,yﬁdirdl(@eﬁbbanlkmllammw Ifor@ramldo amido,

bst it gent ake
b, PSR GLAE Tl LBl pygoneiny
trlﬁlmmmethceiya (5- Loelivbel.e @1 Cagikyoplprargi mgtestcydlplastisednayl, - fused
he% ED (ﬂ tocrrs ?el ected from oxygen, sulfur or
PG %gf ’n the al kyl groups and al kyl
portions of the al koxy or 25 al kyl am no groups may be
bt ai ne d or C of .at | east ree.
@a Bond: iy isasengs elps o c fruiGiyisrEieg frlldifido-Ci-co-
§BuEetydniho, Obﬁn%ld@Gberﬁéﬂéydlfonﬂam% QysHepgbicsto,2- d:Q)pyiﬂ)hdln- 1-
2009 5)98715 )EI2009/ 000 SrF'? Rﬁ@es sel ected. fromthe
Shgr GRS TR crleEsodpRipp, @ad ogWherem said
befXhsOBbINAmin&br Bhenyl or phenoxy or anilino or phenylsulfanyl substituent in R
may optionally bear one or two halogens, (Ci-Cs4) alkyl, cyano, methansulfonyl or (Ci-Cy)
alkoxy substituents; or any two R; taken together with the carbons to which they are attached
comprise a 5-8 membered ring comprising at least one or two heteroatoms selected from
oxygen, sulfur or nitrogen; and wherein the alkyl groups and alkyl portions of the alkoxy or
alkylamino groups may be straight chained or if comprised of at least three carbons may be
branched or cyclic;

where Rj is selected from C;- Cg -alkyl, C3-Cs cycloalkyl

10
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al koxycar bonyl, aryl, heteroaryl, Cl1-C6 thioalkyl,
trifluoronethyl, trifluoronethoxy, heterocyclyl,

wo ewenstiyl , fused heteroaryl and fused heter oRGgDINZ009/000037
such as 1, 3-benzodi oxol, 1,4-benzodioxin, 5 And R2 is

R, gﬁ%?éae@%‘d 9@%&% %g%@lzgf%r@@%ggmml%é maﬁ,nezg-tcg gyé@&méx,l C;-Cs

substitute ) groups and ]
alkoxyatbonyls ety Aeteroandie farfeterihioglkyle| Biftuorpniatlsd Rufluoromethoxy,

‘ . | ’ ) o
el et o f AR TR 00 Blerolg s R B ibenodionol,
LAdresradiioxicar bamoyl , cyano, trifluoronethyl, Cl1-C6

-al kyl, C3-C6 cycloal kyl, hydroxy, d-C6 al koxy,

C3-C6 cycl oal koxy, Cl-C6 al koxycarbonyl, aryl oxy,
And &R, és ssheciet Gooyn the @ouBonsistiogbkpheyyl o€Ber2§1 and substituted with 1,2,3 or

t hi oc oal .k t hi oaryl ox t.hi. ohet er,qgar yl oxy,
4 eip R s tioors i Bl SURBRFRI™ X, °N &

(C1l-C6) al kyl am no, formam do, am do, acetam do,

h Xyl amn Cl- al ko 1 no, hydrazino, . .
w6 e B e TP R SOy i, B Ramygo, carboy, nitr,
guﬁii&ﬁﬁdﬂy ln;eic’f@[ }Hagbahﬁys(rj@@y@,l prlﬂuofdm&eldll Laydce fallsd C3-Cs cycloalkyl,

et eroaryl an used heterocyclyl: DETAI LED
Y GRSHH T SKORE Crite SRVBFEIG. SR OGO Bt lstaprsiony,
Cianivakeky, iGatd thicgeeakab), ehisaklbosy, thidhewefoaokypaitro, amino, N-
prepared by any 20 _process kn to be applicable to
mange %?%}ha@%lqn&m?’eNat@él &Ghﬁﬁuﬂg amipRe foppanydo, -HRden Agptamido,
hy@bxpEARENE -CE \éﬁ@kyaﬁns,%db&w RRIoeSndiy 1! BETUbRIiMxy Jalkenyl,

synthetic Schene-1. Stage-| NH2 NHNH2. NHNH2 1.
alkyvaricey btera ety clyergd %ﬂnt%aed Ipteragdiang Espd hgteapeyllR1) n

WRL1)n 25 Stage-I1 NHNH2 NON NH2 6 + C2H50CH=C(CN) 2

Et hanol 6WR,)n (Ethoxynethyl ene) Reflux WRL)n

mal ononitrile 11 WD 2009/ 098715 PCT/ 1 N2009/ 000037

prt A4S0 bESERIPYON OF THE INVENTION:

Formula-I compounds and pharmaceutically acceptable salts thereof may be prepared by any
process known to be applicable to the chemically related compounds. The active compounds
of present invention can be prepared by the following synthetic Scheme-I.

Stage-I

NH, : - NHNH?_.HC:LI\ NHNH,
queous
1. NaNO,/HCI ammonia
————e
2. SnCl,/HCI
W(Rn W(R,)n W(R)n
Stage-II
CN
N 4
NHNH, . " NF,
Ethanol
4 C,H;OCH=C(CN); ———»
Reflux
(Ethoxymethylene) W(R
W(R)n malononitriley RyJn

11



NHz N N NH2 i) Conc.
WR )n WR)n 5 Stage-1V OH
woRddombs7FOr mani de WR,)n WR, )n
N POCI3 NN N 10 WRn WR,)n
Ns/ NN ~ N Ethanol N

St\é\ée- n WR,)n 15 RI,

conmpounds of fornul a-1
foll owi ng routes:

R21

NaNQ2/ HC' | ,ni\
“N” "NH, ) Conc. H,SO,
i) Ageous ammonia
WR)n
5  Stage-IV
o]
NH
N~ TNH,
! Formamide
W(R,)n
Stage-V
H
=N
S
N POCI,
10 W(R,n
Stage-VI
!
7\ g
Nt Ethanol
ano
+ H2N’{/\]ER2 —
Reflux
W(R,)n
15 Ry, R2, and W are defined as above.

12

H2SO4 N NH z
\ NHN 2

Stage-V H
St age- Vi
+ 2N L JnR2 -ol
and Ware defined as above.
2009/ 098715 PCT/ 1 N2009/ 000037 SCHEME- |
are can al so be @grepared by
cR) NHZ NHNHzZ. HCI NHNH, 1.

i) Ageous anmoni a
NN NNH?2
~PCT/RN20088N0037
HN'l mR2 N,

\ Refl ux

Var i ous

NH,
N )

“N” "NH,

WR,)n

W(R,)n

W(R,)n

HN

ot

“N N

mR2

W(R)n
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2. SNA2/HAJd 5 WR )n WR )n WR )n A B C By known

nmet hods given in the literature, diazotising a
w@ooopoesTes of fornmula A with mineral acid suchP@®IN2009/000037

hydrochloric acid and with sodiumnitrite solution at

tenperatures -10 Cto 5 Gcgmveht ain substituted

phenyl hydrazi ne hydrochl oride of fornula-B. The ot her

m neral acids 10 can be used are sul phuric acid, etc.
Vaifta&‘s SopBlh R o@f&m&%écdn%@%gp@wea% fammn%amﬁte!s:t abl e

base such as anmoni a, nono- - rialk am nes,

(akodi um hydr oxi de, potassium hydroxi de, SOdI um

car bonat e, pot assi um car bon%gﬁcuammni Wmngar bonat e and

bi car bonates o altleeoiHcne S t/@ueg novel
substituted p I NyreRe i C. (b) ~CN
HZ N, NH, NHN Bthkanol + CH=C( CN) 2w(rn-

( Et hoxynet hyl en) Ref i ux R,)n 15 WRL)n
mal ononitrile C The co und of for acCis

Byrk%@ﬁlh Seb il Qweﬁ oy hféﬁiuh@' BH/NBhONSs hSduhll 8f fdﬁm@I&Q!I {w@th mineral
sol vents such as net hanol et hanol | sopr opano

acifl spetaaietockiprie pHg P witlhgadienigite AlwIqias SempsratiEwsld C to 5 °C

to 5&5%%5531&& bﬁéﬁﬁ?ﬁﬁﬁéﬁﬁ%}@%ﬁﬁd@ Bf frAuRAY.ethe other mineral acids
N- substitut ed | -5-arm no-1

caiphe wsed laee smlmwlb @wdx §i¢-| dde dprnfulg-Phepmpoymd, ip netealippsy wilng suitable
ba&f SLH:rhe g@ raﬁ{rﬁ&pa ﬁlgff'o—c Uy gf" gﬁﬁlgﬁ; amfngg, MY e B/dfoxide, potassium

in-situ genetrate
hydletildy,l sedigmedadrooates potdssiuinycarbenate,iamgnanitine tarhénate and bicarbonates of

L POTE B HOAGRANLL) b 2 Ru

(b¥A-carbonitriles of formula-D. The tenperature
conditions range from40 Cto 100 C. (c) CANNHZ NON N
NH= 1) Conc. H2S04 N NH2 ii) Ageous ammﬂf\a 25 V\(R )n
WRn DE NHNH, N7 NH,

Ethanol
4+ CHiO0CH=C(CN), —=

(Ethoxymethylene) Reflux W(R,)n

WRIN  malononitrile

C D
The compound of formula C is reacted with ethoxy methelenemalononitrile in protic
solvents such as methanol, ethanol, isopropanol n-butanol, dimethyl formamide or mixtures
of these solvents at temperatures 60°C to obtain novel N-substituted phenyl-5-amino-1H-
pyrazole-4-carbonitriles of formula-D. In another way of preparation, the compounds of
formula-C are reacted in-situ generated ethoxy methylenemalononitrile by reacting triethyl
orthoformate and maolononitrile to obtain novel N-substituted phenyl-5-amino-1H-pyrazole-

4-carbonitriles of formula-D. The temperature conditions range from 40 °C to 100 °C.
©

CN

,—-; NH
/ 2
- N{ ) N/\_g;‘z

N~ "NH; }) Cone. R,SO, N

li) Ageous ammonia

WRN WR,n

D E
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13 WD 2009/ 098715 PCT/ |1 N2009/ 000037 The nitrile,
group of conpound of fornmula Dis hydrolysed with a
worewengd7iaci d such as  sul phuric acid i n aqueoRST/MRA0UIN037
and upon basification with a suitable base such as 5
amoni a or bi carbonates, carbonates or hydroxi des of
al kali netals at tenperatures 10 Cto 40 Cto obtain
novel N-substituted
ThE W sren Eemfrb@mhbhrwsﬁz&h@ra% G& Hp&ns@%cﬁ%hoat mineral acid such as
f ormul a- NHz For mam de
sulghiriv, agi¢h 16W9Lﬁ medipmpandTyronchasification Bfithf & spilable basessuch as

amf AR b1 EREL HRBLAS drhyBedideS oMkl QBSIs A tekdperatures 10 °C to
sglvent such as sul folané at about 200 C to obtain

40ndyeto RbiirbstovelyMNesubshtated| phenykpriapéno-1HysgeleAolaghogamides of

fofnfipxam de of fornula F. The tenperature conditions '
range from 150 Cto 220 C. (e) H NN \ ~~| \ B~ N

(POCK N7, N6 6 15 WR )n WR )n F G The conpound of
formula F is reacted wth phosphoruseioxychl oride in an
aprotic sol vent S§%£¥%§ net hyl ene oride, ethyl ene
chl oride, chlorofofnor a nmxtureoft ghese sol vents at
reflux tenperature g ofdi tisens to oljtai n novel
N-substituted 4-chfoyo- pVTé?ﬁlo[SmﬁDZO d] pyri mi di nes
of formula-G In andiher way of prefagati on, conpounds
of formula-F are _reacted with thionyl_chloride,
phosphor ous trichfori de or phosphorouSFpentachIoride

The Bompdin@lolf SoriilaVe i BadtetlERitR forABiLlif Rat €BAGHbH&r in solvent such
et hyl ene chlori chl'oroform or m xture of these

as gfojangtas ah?utz%)O%Q § vy aprel Nesybgsituted RiendtSgrnaing-d H-pyrazole-4-

ca®BtAlifk MﬁllluliNF S URRtdrh dﬁ&hﬁgre%oﬁd%&fs Pange from 150 °C to 220 °C.

pyrazol o[ 3, 4-d] pyrim es of formula-G 25 (9)
© H |
o . o
Wi W
F G

The compound of formula F is reacted with phosphorus oxychloride in an aprotic solvent
such as methylene chloride, ethylene chloride, chloroform or a mixture of these solvents at
reflux temperature conditions to obtain novel N-substituted 4-chloro-pyrazolof3,4-
d]pyrimidines of formula-G. In another way of preparation, compounds of formula-F are
reacted with thionyl chloride, phosphorous trichloride or phosphorous pentachloride in

aprotic solvents such as methylene chloride, ethylene chioride, chloroform or mixture of

~ these solvents at 25 %C to solvent reflux temperature to obtain novel N-substituted 4-chloro-

pyrazolo[3,4-d]pyrimidines of formula-G.
(@)
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14 WO 2009/ 098715 PCT/ 1 N2009/ 000037 fNJ\ H -(JnR2 N

\' NN "dJ Ethanol NN 6 HN( )mR2 Reflux 6
WOeRIPIBVE R, )n G H Fornul a-1 The conpound of fBCTIN2209®00037

is refluxed with substituted al kyl am ne of formula-H

in aprotic solvent such as net hano,H et hanol ,

i sopropyl al cohol or xture of thé%e"olvents at

reflux 5 tenperat o obtain ngvel|) 1-substituted
4-ami no subst it ut ed-lpyrazee.[24- 4] pyrimi dines of
formul a-1. Further, {%he con‘pouFf‘Hs Formul a-1 with an

et hynyl substitution™f the N-phenyl™ing and their
phar maceutical | y agcept abfye sal ts ghpgpgaf my be

db an rocess known to be 10 applicable to
onn liprsils B 18 FetkiXed Wish Hveted RIkybsming ef Swmplechifi protic

so(b\fenpm&ﬁ%Btmdtlih\ﬁeﬁtetlﬂﬁolwisbﬁoéﬁ LYY m%@ tobfttﬁ&é Wlv&iis at reflux
can be synthesi zed a

pe
te’ﬁlp?fé’%%g %WOVP&-?W@U@EH&%HIW S@éﬂltﬁtﬂd-maagle [B 4M]12yr1m1d1nes of
foldriNbAA , HCIAqueous NHNH2 1. NaNC2/ HCI Anmmoni a 2.
Snd2/HC | -~ 1 | 15 Stage-11 (CN NHNH2 NN NH2 \

Et hanol } C2HSCCH=C(CN)2 (Et hoxynethyl ene) Reflux |
FuhbQ B Y ohdpolifsFraQemiiht Wil MBhynyl substitution on the N-phenyl ring and

their pharmaceutically acceptable salts thereof may be prepared by any process known to be
applicable to the chemically related compounds. The active compounds of present invention
with an ethynyl substitution on the N-phenyl ring can be synthesized as per the process given

in the Scheme—II below.

Stage-I
NH, NHNH,.HCI NHNH,
1. NaNOleCl ﬁﬁn“gz‘n’;
2. sncigHGl
1
Stage-I1
CN
N .
NHNH, N” NH,
Ethanol
@ + CHOCH=C(CN), ——»
| (Ethoxymethylene) Reflux |
malononitrile
Stage-IIT
CN NH.
N// \S N/ \ 2
N7 TNH; ) Cone. H,S0, "N UNH,
@ i) Ageous ammonia @
| |
Stage-IV

15



NON NH2 i) Conc. H2S04 NON NH2 ii) Ageous ammonia | jj

| Stage-1V 15 WO 2009/ 098715 PCT/ 1 N2009/ 000037 0 H /
WORM9IN987M N NHs Formamide N\N N al Stage-V H PEI/ING809400037

POCI3 N N Stage-VI HNI 1mmR2 N NON N j~ Ethanol "N N

~\ + HZN ImR2 ~~ 6oReflux | 5 Stage-VII ~~_ ~ H\
~mMR2 HN. ~nR2 i) E '\?/Itrimsthylsi e NNNii)
pal | adi um acet at ef/ hexaki s( \e\ 0)

tripalladiun(ll) Hf“) M | phenyl phosphi ne Si Me3

Stage-VIIl ~ HKk HNTTW1 m R2 C83 / NN N MeCH
NON N ' , ,
Stage-V
|
nﬁ s
N N
Poc:l3 N
l I
Stage-VI
| HN/{/\]FRZ
o e,
N\N Ethanol \N N
@ + unt hire ——
Reflux
5’ I |
Stage-VII
HN’{/—}ERZ HN/HHRZ
N/ @ j) Ethynyltrimethylsitane ’ N/ ( ;
N N ii) palladium acetate N N
hexakis(acetato)
tripalladium(ll)
Q iy Triphenyl phosphine (L
l " SiMe,
Stage-VIII
wy T TwRe HN’H‘ R2
7 ( '} K,GO,
MeOH N
10 ‘ (Lsm%
SCHEME-II
0

16



10

15

20

10 SIMe. SCHEME-11 (h) 16 WD 2009/ 098715

PCT/ | N2009/ 000037 NHZ NHNH2. HCI Aqueous NHNHZ 1.
WORNOBIAG Armmonia 2. SnCl2/HCI | - | | |1 1 | BCKIN2P09/000037

known nethods given in the literature, diazotising a

conpound of formula | wth miwergl,...»o asid, such as

hydrochl ori c agid artiV&i h sqdi urmpdni r sol ution at
tenperatures - C & Gndghds can obt i odo

substituted phenyl hydrazi ne thydrochl oride solid of
fornmul a-J. The ;other mneral acids which-can be used
are sul phuric acid, -etc. The conpound of fornula-J is
neutralized with a suitable base such as sodi um
d\rgg ;érlxeglfﬁdcs: %SJ%%?}I’? JEhlé 'pteqyt gr%? &i%%giglpgggg?\g%un%?f%%ae T with mineral
amb |sa<ﬂrdsmyétbelﬁoné acadl kml withneidainsnitriie gEttionl0 teniperdtedo-10 °C to 5 °C

onis\ﬁ;lfﬂ%'s_éjt L Ut E%{%daﬂ% h@%@é@%éoﬁid gf }orrﬁlge}l-.] . The other

miﬁdihlfwdsmelﬁlbfy amneg uRelf dresulphidcoavid)ietd. i |'H1eK:dmpoiliﬁld3 of formula-J is

d la K i t
neiRe Bith i PUiBl e Fechrsy it Bvoiaide Glolissiie typides sodium
caiBiidie Polassih babotate AHAPIIGAAOGbndle Mid Ha@bonatts GBAIRM metals to get

or mam de es of these sol vents at

thetle%%abgetafﬁgeh%i%f{@m f SprAufs i odo
(ysubstituted) phenyl -5-

am no- 1H pyrazol e-4-carbonitriles of formulg-L In

anot her way of preparation the con‘poundﬁf\ formul a- K

are reacted in- S|tu gener at ed

et hoxymnet hyl ene Blononitrile by _reactind triethyl

ort hof or mat e a‘mal @neRbiEddyg tO Ot I@pveﬂ N- (

i odo substitut e&) phenyhudBnyens  REMX

- 5-ami no-| H pyrazol e- 4maognitioni tri | es of formul a-L the t
tenperature congitions range from 40 C Tq, 100' C

The compound of formula K is reacted with ethoxy methelenemalononitrile in protic
solvents such as methanol, ethanol, isopropanol n-butanol, dimethyl formamide or mixtures
of these solvents at temperatures 60 °C to obtain novel N-( iodo substituted) phenyl —5-
amino-1H-pyrazole-4-carbonitriles of formula-L In another way of preparation the -
compounds of formula-K are reacted in-situ generated ethoxymethylenemalononitrile by
reacting triethyl orthoformate and malononitrile to obtain novel N-( iodo substituted )phenyl
—5-amino-1H-pyrazole-4-carbonitriles of formula-L.  the temperature conditions range from
40 °C To 100°C |

@

CN
N \i W)
NH,  j) Conc. H,S0,

Y
ii) Aqeous ammonia @
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CN NH2 N, N NH2 1) Conc. H2SO4 NNN NH2 ii) Aqgeous
amonia | | L M 17 W 2009/ 098715 PCT/ 1 N2009/ 000037
wab@ondg7ed | e group of , conpounds of formula L PGI/IN2009/000037
hydrol ysed with a mineral acid such as sul phuric acid
sis T t
Tl A U SRR or G 2 S s afneral acid such
sulphurfsopeid da  asuedupdmediteandofipanl kasificatien avith atsultable base such as
aﬁ&%&r%ﬁ%&%%a&% c%l%oﬂates%?r h?dltledQP Bﬂlﬁalmgﬁis a%egnﬂe&@tﬂes 10°C to
40°6 - tarwbrag: ndﬂebyf(aq@l sbgtitated) pbsnyhi-Hewinof |H-pydanolerdtcarbiokamides of
fo:%x@lu / NHZ/ A1 NONNHZ NON N 6Formamide I I NO
e compound of forrmula-Nis reacted with formam de in
(kneat conditions or in solvent such 10 as sul fol ane at
tenperatures 200 C tq obtain novel N iodo
substituted) phenyl -J5-am no-
1H pyr azol e- 4- car pXanite of formuya o) The
tenperature condit won&tragggwfronwﬁ 0 to 220 C (1)
H  NNN N PCCl, | 145 P Th onpounds of
formula O are rea : wi th phospho oxychloride in
neat conditions or in aprotic solvents such as
nmet hyl ene chIoridejNetherne chlor|0e chl er of orm or

m xtures qof these solyv at reflux te r.atur
Th&&ﬂ‘&?‘?‘}"ér?g fpraulnsiNds FFaﬁ‘G‘g th fprmapmg “gﬁﬁs‘gﬁgﬂtﬂ&‘}r in solvent such
as 40160 Rr 0 'terﬂpﬁ%@kﬁl‘éb 00 '@ 16l bistyin indlél N Sodof subQitited)ephRny1l -3 -amino-

anot her wa reparatign of the conpounds of

20
1H-pyraRolend-enr, ?)g’ln}-lg% fermyla-Oq The t@tﬁyq:ra‘rélpﬂ qy,nfh&@ns range from 150 OC to
2ph@sphorous trichloride or phosphorous

Q)
H. |
7 \\'} 7 \\
M f POCI, My N/IB
(@) P

The compounds of formula O are reacted with phosphorus oxychloride in neat conditions or
in aprotic solvents such as methylene chloride, ethylene chloride, chloroform or mixtures of
these solvents at reflux temperature conditions to obtain novel N-( iodo substituted) 4-chloro-
pyrazolo[3,4-d]pyrimidines of formula-P. In another way of preparation of the compounds of
formula-O are reacted with thionyl chloride, phosphorous trichloride or phosphorous
pentachloride in aprotic solvents such as methylene chloride, ethylene chloride, chloroform
or mixtures of these solvents at temperatures 25 °C to obtain novel N-substituted 4-chloro-

pyrazolo [3,4-d] pyrimidines of formula-P.
(m)
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pentachl oride in aprotic solvents such as nethyl ene

chloride, ethylene chloride, chloroform or mxtures
wo@Roovhesses sol vents at tenperatures 25 C to obtBCTHINPO100037

N-substituted 4-chloro- pyrazolo [3,4-d] pyrimdines

of formula-P. (m 18 WO 2009/ 098715 PCT/ | N2009/ 000037

HN I JmR2 N NON Et anol N O{ H2N "2 Reflux | |

P HS By known nejHKoc glvenlnth |Berature, t he .
conpound of formit 4%%I uggg substituted
al kyl am ne of f Id‘*ﬂ | vents such as

nmet hanol , et hanol sopr opyl 5 aI ol or m xtures of
these solvents at reflux tenperature’conditions to
obtain novel 1-(imdo pgubstituted)sulgstituted 4-am no

bstituted- pyrazolo[s 4-d] pyri mdi nes of formula-S
Bb( OvNMeeRS gy e, iRthe Jllt@&W9n§y}1€t®mmvw pE forgpda AON mfluxed with

subtt?tut@cﬁhlk?lddrhﬁﬁé %P?Jrﬁh%— 1anNt1c ?fﬁhlfé s%(:ﬁ%?fn% H 01 etganfb %)propyl

tripalladi um i) Trip i ne |
5 alqohof??{éméamf&fﬁhﬁswolvww |r%ﬂus t¢r9pqr@tﬂtewpe@itmsrth obtam novel 1-(iodo
4. - 1 [ 3
S A Sl R P B R o e
or m xtures of these solvents at reflux tenperat ure
afonditions to obtain novel N- (trinmethyl silyl
protected ethynyl substituted), phenyl-4-am no

substi t ut ed- pyrﬁ.z(e}L@ [3,4-d] pyrimdi ne,fs.]_qé formul a-T.

15 (o) HN JnROHN' 1 JnR2  KCO,
) Ethynyltnmethylsﬂane =
N/ \ N/ 3

N ii) palladium acetate

hexakis(acetato)
tripalladium(ll)
iif) Triphenyl phosphine
1 SiMe,

10 S T
. The compound of formula S is refluxed with substituted trimethylsilyl a'cetylene in protic
solvents such as methanol, ethanol, isopropyl alcohol or mixtures of these solvents at reflux -
temperature conditions to obtain novel N- (trimethyl silyl protected ethynyl substituted) .

phenyl-4-amino substituted-pyrazolo [3,4-d] pyrimidines of formula-T.
15 (o)

HN/H‘RZ HNH‘ R2

/ \ /> __K&’_»

MeOH

ﬁL KL

(Formula—I compounds with acetylene group)
The compounds of formula T are deprotected with a suitable base such as ammonia, mono, di
20 or trialkylamines, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium
carbonate ammonium carbonate and bicarbonates of alkali metals to get the novel acetylene

substituted compounds of formula-1.

19



NN NMOHN NN SIM3 T U (Formula-I conpounds

W th acetyl ene group) The conpounds of fornmula T are
waeleppoessei ed with a suitabl e base such as amoOPCEIN2009/000037

nono, di 20 or trial kyl am nes, sodi um hydr oxi de,

pot assi um hydr oxi de, sodi um carbonate, potassium

P e Bp SPEE L RGN Tt sy mRoHo o fhe¥-aenyt ring
candpsptthetized fis pap ltlmpraeeis gitch EheXeBSnO98 Hhow.
PCT/ 1 N2009/ 000037 ' The active conpounds of present

invention wth aw » substitution onmwtheseN- phenyl
ring can be sy | ZetopEcypll t he pr ss given in
the Scheme-111 b . HNA+—4mR2 H ~~ Copper

Cyanide N N N N Di net Bpt™F8¥tfani de N N 6L-N 5 S V
(Formul a- | cods W th cyano grou Schene-111 The
conmpound of formNa S is heated with r cyani de
and copper iodide in dinmethyl formam de or dinethyl

5 sul foxi de at terperatures rangi ng fromvu20 Cto 145 C

to obtain 10 novel corrpoun&.s _I(I gano ubs i tuted)
phenyl - 4- ani no subst i t ut ed- BYFAYET §OPROURS ﬂ]""“cyano group)

pyri m di nes of fornmnula- V Sdﬂémﬂlﬁ | nvent| on nost
ounds of , the formula

Tl{:éa{&érﬁg # Orrﬁn{’l%:§ 1e53}|16t gqufe delgp asg) copper 1od1clle in dimethyl
fofrﬂarﬁlae et dinrettyl spifiengd ét-térhber&)dfe@l@igﬁné[ Rorft-19D eV i 195 @cf‘cs obtain

rivativ f fornu ructure Chem cal
10 “"P{g‘ RE}HJE% rlg‘ f°>éan9\ St“c‘(ego g;ﬂsmﬂgﬂoﬁnab% nestitptef-pyregolo [3,4-d]
py8iddihés-of formula-V.

15
The invention most particularly relates to compounds of the formula I selected from the
group consisting of
20
[1-(3-ethynyl -phenyl)-1H- pyrazolo [3,4-d] pyrimidine derivatives of formula-U
Compound Structure ‘ - Chemical name
Number
01 Q\\ ' N- ((2,3-dihydrobenzo [b][1,4] dioxin-
- \ 6-yl) methyl)- [1-(3-ethynyl -phenyl) -
. : JN 1H-pyrazolo [3,4-d] pyrimidin-4-yl-
[ U\ﬁ N amine
Q

20



N N~ A\
1H pyr az

W@2@9/0%212009/ 098715 PCT/ | N2009/ 000037 02
[ 2- (2- et hoxy- et hoxy) -et hyl ] -

~ 6-yl) nmethyl)-

olo [3,4-d] pyrimdin-4-yl J

[1-(8-

[1- (3-et hynyl

-phenyl) - N
CC1 \' N KN am ne
PCT/IN2009/000037

et hynyl -phenyl)

~TfR PyT 2
H3C. , O (

-1H pyra
(3,4-Di
- phenyl )
pyrim di

Zol 0] 3, 4-0d]
FN N 03 0~ [4-Me
N propoxy) - benzyl) -

H[et hoxy- benzy
Mo pyedzotoy

N rrmdin-44

[,;L et ynyI K

| m di ne-4-yl) -
1) )1- (3- et hynyl
A 3 H3c, (

ne-4-yl)-ani'he 05 |—NI

zol o[ 3, 4- d]

@ - 3-( 3- noiph

Y2- g‘lz-lﬁ%’celﬁﬁy-et’ﬁ[oxy) ethyl]- [1-(3-
4e@ygylpﬁlégqy )-lH-pyrazolo[3 4-d]

P 4y,
) (:r HN

| 3o3- BI §- ( £- met hoxy- et hox C, ~, O] MéthOXXI-B) (3-morpholine-4-yl-
benzyl [ 1- @et hynyi - ph H H3¢.
pyrazol q[ 374 + yI) -l am rn@rQPGXBetWZ@’Q {1-63-ethyny! -
di oxol - %-yl l‘=‘h [1 (3- ~et hynyl - phg -1H- lo[3,4-
-1-H pyrrazol 0 [3,4-d] NN/ pyrimdi % é]%'l)) pgrazo ol
~O0 ( N \|N ' d]pyr1m1d1ne-4-y1)-am1ne
04 =N (3.,4-Dimethoxy-benzyl)- [1-(3-ethynyl
o © " \ w/@\m -phenyl) 1H-pyrazolo [3,4-d]
HZC\ OD/\ 3 =N pyrimidine-4-yl)-amine
05 N [3,4-Bis-(2-methoxy-ethoxy)-
HCx g~ O N \ W% N I benzyl[1-(3-ethynyl -phenyl) -1H-
Ho O H =N pyrazolo[3,4-d]pyrimidine-4-yl)-
amine
06 Benzo [1,3] dioxol-5-yl methyl- [1-(3-

ethynyl -phenyl) -1-H-pyrazolo [3,4-d]

pyrimidine-4-yl]-amine

21




O 21 WD 2009/ 098715 PCT/ 1 N2009/ 000037 Conpound

Structure Chem cal
WO 100089851Hhynyl - phenyl)

nane Numnber
-lH Ho \ / N pyrazol op¢BINR0eH000037

07 N

=N |

pyrimdine-4- 0 HJN ylam no)-acetic acid 08 /--N

3, 4- Di et hoxy- benzyl -
-phenyl) -1Hpyrazolo [3 4-d]

[1- ( 3-et hynyl

N
H Co |

H3c ~o N\ / NI
-N

Coppouaild

~ihegy!) -IHHCO - N\ / NI

pyrim dj ne-4y1l) -

ne- 4-yl ) - ani $edeB 09 N N [ 1- (3

pyrazol b

H3C. .o CH-N

L et hyny|Chemical name
[ 3, 4-d]

(74, 5-1 ri met hoxy- benzy| ) -
[ 4- (2- net hoxy- et hox

- phenyl
pyrimd

1 [ M|

- 1H pyr

I_IJI —abarnil

e H3CO

-1t-N
(4-ne

nyrreazal

[1- N N

b
f#fb&‘@bo b
ne 4 yl)oam ne

[e(3sethyny! ~phenyl) -1H-
{}éézﬁﬁda%[hﬂi] pyrimidine-4-

t Ylaminolrecetiy heid

L '\\.)C

pyrimd

N-phefyt)
ne-4-yl)-am ne/\le

N |

4- ( 3- hobi n-4- y| -
%1-&3- gfﬁ’?& | ny{lil)\%zl%ﬂ hl
[ 3, 4-d] | pyrardifie- 4- yl ) -

[ )-am ne

111
UL A AZ Ul

N ben
| IIN~~0 1H
5 22

| s ] Vil A1 LR ..N
3,4-Diethoxy-benzgl- [1-(3-ethynyl
Eaphényl) 1H-pyrazolo [3.4-d]

o SaaRgSeyaine

PCT/1 N2D09/ 000037 [1-(3-trinethylsilanyl ethynyl
-@¥enyl ) - 1K pyrazol g_[ 3, 4 pyri m di pid-@etliyngk-phenyl) -1H-
of for m:lloa y Con‘pzﬁ@ést url e Chem C@raz%%”ﬁ,ll-d] pyrimidine-4yl)-
H,C OI;/\ : (3,4,5-trimethoxy-benzyl)-amine
Hac’o
10 =N [4-(2-methoxy-ethoxy)-benzyl)- [1-
" A\ Y ,’\,/©w“ (3-ethynyl -phenyl) -1H-pyrazolo
" C,o\/\o/©/\ ; =N [3,4-d] pyrimidine-4-yl)-amine
11 = (4-methoxy-benzyl- [1-(3-ethynyl -
NJ\%P | phenyl) 1H-pyrazolo [3,4-d]
H3C\0/©/\ H =N pyrimidine-4-yl)-amine
12 N [4-(3-morpholin-4-yl-propoxy)-
\ % N I benzyl]- [1-(3-ethynyl -phenyl) -
H =N
N/\/\O/©/\

1H-pyrazolo [3,4-d] pyrimidine-4-

yl)-amine
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Nunmber
di oxi n-6-yl) nethyl)-
w(Q 2600894713 et hyl si | anyl

[3,4-d] H pyrimdin-4-yl-

s B P

forapee Ry ) - 1H- pyrazol o[ 3, 4- d]

13/ N ((2,3-di hydrobenzo CH,
N-N\\ Si
et hynyl

am ne

N\N

[bI[1,4]
N HC CH

- phenyl)
C-N N 14 /

Ip}; aﬁ&% 4. dl]-lpynm e derivatives of

- 1HP @YD e/ @0037

-

0 =

N

4=yt )=anne 3 -N—H-15 :
¢ ﬁ}g?hoxy 3-(3- rmrphgfrp%tg}-é ON~ C QN s-N Chemical name
Nurylberpropoxy) benzyl) [1 (3- HN1:11 CH{H,, H3C CH 3
| b ol 1 Ll v ool ~
IIT r]ly_fallallyl TLI1 Iryl IJIICIIyI7 L II'F a _
[é 4- d] pyrim dine- 4-¢1 )y ani ne 16 NON N-1(2,3-dihydrobenzo
(3, 4- D| met hoxy- benzyl \ Ho@_; 0 N\ / N]J[b][1,4] dioxin-6-yI) methyl)-
(3-trimnethylsilanyp~®thynyl 3 H3c, H -1/t N | .
,si' CH3 phenyl) -1 K,azol”e? ‘EFB 4-d] H3C Héi\-ltrlmethylsﬂanyl ethynyl
pyrim di n-4-yl)-am e 17 NON -phenyl) -1H-pyrazolo [3,4-d]
[3,4-Bijs ( oRy- @t hoxy)- H3c,,-~ ~o N|\ hengzyl .
[1-(3-t|r silanyl Hcol / H-Nsi. (}ﬂﬁ“m“@{""yl'amme
et hynyl}- phenyl ) - 1H
14 [2-(2-methoxy-ethoxy)-ethyl]-
Q\\\\\ CH, [1-(3-trimethylsilanyl ethynyl
N— !
7\ e -phenyl)-1H-pyrazolo[3,4-d]
7N e imidin-4-yl)-ami
rimidin-4-yl)-amine
15 0™ =N [4-Methoxy-3-(3-morpholine-
L N~LO N N 4-yl-propoxy)-benzyl)- [1-(3-
H,C D/\ o =N st
>0 HC'GH trimethylsilanyl ethynyl -
phenyl)1H-pyrazolo[3, 4-
d]pyrimidine-4-yl)-amine
16 =N (3,4-Dimethoxy-benzyl)- [1-
e " \ N | (3-trimethylsilanyl ethyny! -
H:C\ H =N O phenyl) -1H-pyrazolo [3,4-d]
© H{C CH e .
pyrimidine-4-yl)-amine
17 =N [3,4-Bis-(2-methoxy-ethoxy)-
H,C O/\/OD/\H \ /’ 'z, | . benzyl [1-(3-trimethylsilanyl
PN HSC'?;:; s ethynyl -phenyl)-1H-
s pyrazolo[3,4-d]pyrimidine-4-
yl)-amine
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3 H3C CH3 pyrazol o[ 3, 4-d] pyri m di ne-4- yl)-am ne

23

WO 2009/ 098715 PCT/ I N2009/ 000037 18 Benzo [ 1, 3]

Welr@209875s v

eCH, nethyl -

[1-(3-trinethylsil aprgT/IN2D®100037

et hynyl -phenyl) -1-H N H C CH, pyrazolo [3,4-d]

I ne-4- -yl [-am N 19N Benzo [1,3]  dioxol-5-yl
[1-(3-trimethylsilan hynyl — HON N /1 | yethyl- [1-(3-trimethylsilany
- ph_enylj_ - 1H;rpy|r aZ.Q/J—% AL oo 3 tpe vm | -pheny)  -1-H-
pyri m di ne-4-yl amyng) - acet,iQ,, S;-c" Elé, £ ST
NOON | [3, 4- Di et hoxyZb nzyf*ac t4-(3- 3OO N \y%?ggfg?"‘ pyrimidine-4
trimethyl silag) yl HCOI/ H'NI gi”
phenyl) -<Io| 0 [3,4-d] 3 H3c CH3
pyrimdi nB-4%1)-anine 21 N _N (:)),

T 3-Tirmernytsitanyt ethynyl — H CO N\

- phenyl
pyrimd
trimeth
[4-(2-m

) - 1H pyrazol

oyT3\ 4-
i ne- 4- WOTGNA\@!
oxy- benzyl ) -tam ne=Nn 3 22
et hoxy- et hoxy) -

\ ‘benzyd i,

H3C, 0 )

N
C CH3
H3

[Il -(3-trimethylsilanyl ethynyl
si' CH3
-phenyl)-1H-pyrazolo [3,4-d]

pyrimidine-4-ylamino)-acetic

[1-(3-tfinethylsilanyl HCO"',-7, 0l H Nasid CH3
etdpynyt—phenyt)=tHpyrazoto - 3-—HCECH{1 3 v it 5 NIz
pyr@rm' di ne-4-yl)- am EN23 (4- met hoxy- ;J%%?ﬁ&-mxy benzyl- [1-3
[1-(3- | nec_o NA\\/C[’\] | trimethylsilanyl ethynyl -
—~ DA” =N g C phenyl) -1H-pyrazolo [3,4-d]
H,C” O HC Gy
pyrimidine-4-yl)-amine
21 o~ [1-(3-trimethylsilanyl ethynyl
h.c-© " N N | ~phenyl)-1H-pyrazolo [3,4-d]
H:C\ O:QAH =N ,§i’CH3 pyrimidine-4-y1)-(3,4,5-
HC
n.o-° © Oy trimethoxy-benzyl)-amine
22 o~ [4-(2-methoxy-ethoxy):
/@/\N % N | benzyl)- [1-(3-trimethylsilanyl
H =N .CH 1T
HaC,o\/\ o HaC'?H 3 ethynyl -phenyl)-1H-pyrazolo
s [3,4-d] pyrimidine-4-yl)-
amine
23 = (4-methoxy-benzyl- [1-(3-
y N ~n | trimethylsilanyl ethyny! -
!
H,C. o’©/\ : =N ,g‘CHa phenyl)- 1H-pyrazolo [3,4-d]
H,C
* CH pyrimidine-4-yl)-amine
24 =N 1 [4-(3-morpholin-4-yl-
\ W% propoxy)-benzyl]- [1-(3-
0 on,

trimethylsilanyl ethyny] -
phenyl)-1H-pyrazolo [3,4-d}

pyrimidine-4-yl)-amine
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N N trinmethylsilanyl ethynyl - H3c, " ~N 1 siCH3
phenyl)- 1H pyrazolo [3,4-d] H3C CH3
wW@yovdsiine- 4-yl )-am ne 24 N [ 4-(3-norphol i n-BCcHIN2004/000037
| propoxy)-benzyl]- [1-(3 N~0" ~ H ~N si'cH3
3- foﬁbﬁ"ﬁ%ﬁ{lﬂﬁl hRlo |1§t4hdf]gl¥'hm1&lnc] ddriafiid of formula-%
1Hpyraz pyrim-dine-4-y|)-am ne
Compymd2()09/ 098715 POITYGtMER009/ 000037 | 3- | odoprfélwyrllcalmme

R¥i@zo! © [3,4-d] pyrimdine derivativyes of formula-S

Conpound_Structure Chem cal nanme Number 25 N

((25 3-di|hydr obenzo 1, 4] di oxi n- i N-KN-d&hdbenzo [b][1,4] dioxin-

nmet hyl ) {[ 1- (3- odo-p ) -1H N pyrazal sell ol o 1

oyri ni di n-4-yl - 00 NG 5 By hetnghy-H3-iodo-phenyD 118

[ 2- (2-met hoxy-eth }l ethyl]-[1-(3- 1pymagde fh4dypyrimidin-4-yl-amine

-1 H pyr aze? INNT pyrimdini4-yl)-amne N

H3C~0~, (E)ﬁ H 27 O,) NON I

[4-Meth )xy 3- (3-nor phol i ne-4-yl ~N~~0N

prapoxy) - IberyI )d][ 1- (3 [ o. henlyl)) 1 [jd@;}ngtgbtl(\%}\llethoxy)-ethyl]_[l-(3-

1H-pyra o[3,4 pyrim @ y am ne

(3,4 ;][nst hoxy- benzyl ) . 3. | odo- f iodo-phenyl) -1H-pyrazolo[3,4-d]
Y\ pyrimidin-4-yl)-amine

/\/O\/\ J

27. N /@\ [4-Methoxy-3-(3-morpholine-4-yi-

' I\/N\/\/O )\\/t',* ! propoxy)-benzyl)—[l-(3-iodo-ph‘enyl) -
1H-pyrazolo[3,4-d]pyrimidine-4-yl)-
amine

28 =N /©\ (3,4-Dimethoxy-benzyl)--[1-(3-iodo-

O . "\ Y N I phenyl) 1H-pyrazolo [3,4-d]
3 .
HyC- oj@/\ : =N pyrimidine-4-yl)-amine
29 =N /@\ [3,4-Bis-(2-methoxy-ethoxy)-benzyl]-
N .
HiGn g~ O N % N v | [1-(3-iodo-phenyl) -1H-pyrazolo[3,4-
P N H =N d]pyrimidine-4-yl)-amine
30 Benzo [1,3] dioxol-5-yl methyl- [1-(3-
\ ! iodo-phenyl)-1-H-pyrazolo [3,4-d]
=N
/ pyrimidine-4-yl]-amine
Z N
NG
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Hc o NNi phenyl) 1H pyrazolo [3,4-d] 3 H3c, i HN
pyrimdine-4-yl)-amne 29 N N |
WO 3004408785 ( 2- met hoxy- et hoxy) - benzyl ] - H3c, , nORBCTMIN2009/000037
[ 1-(3-i odo-phenyl) -1H pyrazolo[3,4- Hc ' O-~O1 HN
d] pyri mdine-4-yl)-amne 3 30 / Benzo [1, 3]
dioxol-5-yl methyl  [1-(3- NN i
CanguongHenyl ) - 1- H pySazeue [ 3, 4-d] / Chemical name
%&ﬁﬁ di ne-4-yl]-amine N N\N O 25 W 2009/ 098715
N2009/ 000037 Comgound St ructure |Chenical nane
Nemwber [31 NI =N [ 1-(3-ig, yI ) - 1H|dyGricgopheryd) AlHepyrazolo
[ 3, 4-d] pyr|md|ne 4Ny| )rHNo t ;
N 3, 4-Di et hoxy- . - -| odo- %dA?’Kﬁﬁ enyP’g}lmmo)
-1H pyrjazol o [3, cﬂf- acetic acid
- P pyrlazolo f \ N N d] RHTERERY BehzyD- -[1-G-Todo-
pyrim di Re: 4Vl A\ S C, o ,| gHehyV) -1H-pyrazolo [3,4-d]
tri met hoXy-be @ ~ A ne_!H3C 34 NON I imidine-4-yl)-amine
[ 4- ( 2- nep poxy<Bifoxy) - benzyl ) -[1-. \ |[N¥FiNgine-4-y
( 3-i odo} phenyl) -1H pyrazolo [3, 4-
33 =N [1-(3-iodo-phenyl) -1H-pyrazolo
.0 \ Y, N/@\, [3,4-d] pyrimidine-4-yD)-(3,4,5-
H,C N 1
HyCw OD/\H =N trimethoxy-benzyl)-amine
Hao’o
34 N /@\ [4-(2-methoxy-ethoxy)-benzyl)-[1-
‘ q \ ya | (3-iodo-phenyl) -1H-pyrazolo [3,4-
!
H =N IR LN I . .
Hsc,o\/\ o/©/\ d] pyrimidine-4-yl)-amine
35 = ‘ | (4-methoxy-benzyl-[1-(3-iodo-
. \ 4 N/©\, phenyl) 1H-pyrazolo [3,4-d]
I
H,C. o/©/\ ; =N pyrimidine-4-yl)-amine
36 N /@\ [4-(3-morpholin-4-yl-propoxy)-
NN\ I~n | | benzyl]-[1-(3-iodo-phenyl) -1H-
, )
(\N/\/\O/Q/\ : =N pyrazolo [3,4-d] pyrimidine-4-yl)-
0\) amine
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(4- met hoxy- benzyl -[1-(3-iodo- \ N' |
wakbopwesardl o [ 3,4-d] H C, H , N pyrimdine-4-yl )EHIN206/000037
3 0 36 N a[4-(3-norpholin-4-yl-propoxy)- X d Ni

benzyl ] -

s R bl boelo £ iniced

[1-(3-io0do-phenyl) -111- 'N

v HIN d] pyrimdine-4-yl)-amne 35 NO N

phenyl)

pyrazol o [ 3, 4-d]
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Structufe Chem cal nanme Nunber 37
Bumben (2, 3- Di hydr o- benzo[ 1, 4] di oxi n- | X
“6-y ety ) =ami noJ - pyfazol ol 3,7 4= N NS5 3 Dihydro-b 1. 41dioxin-
d1pyri mdin-1-yl}-befzdnitrile O N N O g Dinydro-benzollaldioxin
3-{4-[2{(2- met hoxy; et Toxy}k- et hyl ani né6jyimstheraininol-pyrazolo[3,4-
[3,4-d]4l-yl}- N benzonitrile N NidiN1-J1h - P
0") N9=|N 3-{4-[4- tﬁoxy-s-(3-norphqbpﬁﬁflﬁlfc§}#l- 38-hgnitile
fIN N pi gg% W~ am no] - pyrazol ¢[ 3,4- 3 0
d] pyri m di -}- benzonitrile 40 O{-N
3-[4-(3{4-dinethoxy- benzyl amino]- HCONN pyrazolo
[ 3#-d] |pyrimdin-1-yl- 3-{4-[2-(2-methoxy-ethoxy)-
Q\K\\ ethylamino]-pyrazolo [3,4-d]-1-y1}-
N—N N
Sf\ benzonitrile
_ )
HSC\O/\\/O\/\{:“ \N/'
39 o =~ /@\" 3-{4-[4-methoxy-3-(3-morpholin-4-yl-
K/N\/\\/O:@/\ﬁ \ ¢ /z | propoxy)-benzyl amino]-pyrazolo[3,4-
"o d]pyrimidin-1yl-}- benzonitrile
40 =N 3-[4-~(3,4-dimethoxy- benzyl amino]-
no-© N \_/ N | pyrazolo [3,4-d] pyrimidin-1-yl-}-
H,C OD/\ H =N N benzonitrile
41 S~ Q 3-{4-[3,4-bis~(2-methoxy-ethoxy)-
HC\ g~ O y \ //?l | benzyl amino]-pyrazolo [3,4-d]
O N N | pyrimidin-1-yl-}- benzonitrile
3
42 3-{4-[(Benzo [1,3] dioxol-5-yl
Q\\\kl methyl)-amino- pyrazolo [3,4-d]
N~N
Y\ pyrimidin-1-yl-}- benzonitrile
@)
SOt
O
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3 H3c,0 H N N benzonitrile 41 N

3-{4-[3, 4-bi s-(2-net hoxy-ethoxy)- H3C, 0,-~~ONx / VI
whew29987831 no] - pyrazolo [3,4-d] H3C 0~\ O H - Ne@I/IN2009/000037

pyrimdin-1-yl-}- benzonitrile 42 3-{4-[(Benzo [1, 3]

di oxol -5-yl  nethyl)-am no- pyrazolo [3,4-d] NNN

pyrimdin-1-yl-}- benzonitrile NOIJ] NN Q27 WD

nane Nunber 43 NO=N |

Cﬂ@@ﬂh@gt?lS PCT/ | N2G38¢@60037 Conpourjd St r ucClhewical name
ﬁel(eé clyano- phenyl )-1H HO N pyrazol o[|3, 4-d]

3-[4- (3, 4-Di et hoxy- bgnzy| -.Q o
Npyrazol o [ 3, ¢l0 e ] HcA &yraz.oloﬁi,ﬂ-g] pyrimidin-4

pwdimdin-4- 0 H_N I\/Ly amacetl C a[di(ﬁi—cyaho-phenyl)-lH-
rile NS [4- (%3 4 5- trylammbpxqetid:-laczido

benzom

m nn\ By azol rLLQ 3 4

oo NN
p)ﬂ|4| mdin-1-yl]- benzo,m ri HSC O 46 H47—(3,4-Dletfloxy-benzyl amino)-
3-{4- [4%8 n@ho Yo et% o N\| gyrddoRI3/acd] pyrimidin-1=yl]-
pyrazolp | o
pyrimd ngc*\ enzonrt ril e 47 NN | benzonitrile

3-[4- (4t mﬂhoxy benzyl ani na) -

45 =N 3-[4-(3,4,5-trimethoxy-
n.c-° %N’Qﬁl benzylamino)-pyrazolo [3,4-d]
3 {
N N

pyrimidin-1-yl]-benzonitrile

46 =N 3-{4-[4-(2-mehoxy-ethoxy)-benzyl
Nﬂ\\/&,’\,/ﬂj\m amino] — pyrazolo {3,4-d]
o) /©/\ H N N ,
HC™ "0

pyrimidin-1-yl}-benzonitrile

47 pa— 3-[4-(4-methoxy-benzylamiqo)-
\ \ Y E“DWI pyrazolo [3,4-d] pyrimidin-1-yl]-
H3C~o/©/\ § =N N benzonitrile
48 N 3-{4-[4-(3-morpholin-4-yl-
/@/\N N\ Y, w/@ﬁ | propoxy) benzyl amino]-pyrazolo
H =N N T .
‘/\N/\/\o [3,4-d] pyrimidin-1-yl}-benzonitrle
o]
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N N pyrazolo [ 3, 4-d]
benzonitrile ,0"""

pyrimdin-1-yl]- H¢' o HN N

48 N 3-{4-[4-(3-norpholin-4-yl-

ti

WOR2009/09870 |  propoxy) benzyl am no]-pyrazol o H PCIMIN2009/000037
N~-01#: [3,4-d] pyrimdml11_ yl} benzonmtrle 5 28 WO
352mﬁ9hﬂ&8%&5bﬁmﬂkﬂm@ﬂ@gﬂmﬂﬁ®3ﬂnm§pﬁ%dnmvﬁhyI pyrazolo
2 4.l rvae—nf fAarall o | A naa
J |Jyl I III UI IIU Tall VCD U_r UfnUl (J. I
C‘g?l?olﬁlgif ure Cheni cal StFPa? Nurmber 49( H3 N- C‘H”mﬁ’cai”name
NunZhe3- dj hydr obenzo [b][ 1, 4] di oxi nf6- , yl) nmethyl)
LJ'L 5 LHE$jb¥| nhnnyL) 11— NN Jr\é pyrra al-ol Q 4 HL —
p)ABI m dj n- 4- ani ne CoOl \ N\N)JN- &-Atiygrage 79J4H 141 dioxin-6-
[d][1, 3] dioxol - hyl)-1- CH yl) methyl)-1-(3,5-dimethylphenyl)-1H-
(3,5-d|nethylphz I)-IH—pyrazoIo[3b4 d N-
pyrimdjn-4-amng»H CONN 0 ~ sypPypselalfyd-d] pyrimidin-4-amine
1- (3, 5- dmy‘r pienyl ) - N- (2-(2- npt hoxYet hoxY)
et hyl) - razol o[ 3,4- "-" d] pyrimdin-4-amine JIIN
50 "G N- (benzo [d][1,3] dioxol-5-ylmethyl)-1-
| Qcm (3,5-dimethylphenyl)-1H-pyrazolo[3,4-d]
NN e e qe .
%j” pyrimidin-4-amine
0 NN
Soa
51 HQ 1-(3,5-dimethylphenyl)-N- (2-(2-
ch methoxyethoxy) ethyl)-1H-pyrazolo[3,4-
%‘\)N\ d] pyrimidin-4-amine
Z N
H;,C\O./‘\/O\/\\ﬁ \N/”
52 CH, [1(3,5-dimethyl-phenyl)-1H-
O/\l /=N /@\ B S A 1T TAL
LA o NN\ . - pyrazolo[3,4-d] pyr1m1f11ne 4-y1}-[4
Hsc‘OD/\H =N methoxy-3-(3-morpholin-4-yl-propoxy)-
benzyl]-amine
53 CH, (3,4-dimethoxy-benzyl)-[1-(3,5-dimethyl-
NG /@\ phenyl)-1H-pyrazolo[3,4-d]pyrimidine-4-
H3C’o:©/\N \ ¢ N S | yi]-amine
H =N
H,C
o
54 GHa [3,4-bis-(2-methoxy-ethoxy)-benzyl]-[1-
Vel
HC.g O W ?Qcﬁa (3,5-dimethyl-phenyl)-1H-pyazolo[3,4-
o :@A” =N . et .
HC™~"0 d]pyrimidin-4-yl]-amine
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52 CH3 [1(3, 5-di nethyl -phenyl)-1H ~N~~0 "~s N cH

pyrazol o[ 3,4-d] pyrimdine-4-yl]-[4\ N3 H3CO HN
WOoreaobo987138- ( 3- nor phol i n-4-yl - propoxy) - benzyl | PENiN2809/000037

53 cH3 (3, 4-di net hoxy- benzyl)-[ 1- (3, 5-di net hyl

phenyl)- 1H razolo 3 4 d] rimdine-4- H3c' O HN CH

yl]-amine H3C | 54 CH :
CoBpatnBi 5- ( 2- met hoxy -S&wetasey) - benzyl ] -[I- H, c, Chemjcplgame
Wr(s 5-di net hyl - phenyl ) - 1H pyazol o[ 3, 4- ~N
+"0 ~0 d]pyrimidin-4-yl]-anine 2B WD 2009/098715
PGB/ | N2p09/ 000037 Conpound{st r uct ur e| Bitdaidimgthyizphgnyl)-1H-
Nunber b5 CH3 [ 1( 3, 5ydj, met - phenyl )} 3 4-d1 pyrimidin-4-
pyrazol p[ 3, 4- r Ry /' N azyc{ﬂgm ng i
acetic acid O CH, ylamino] acetic acid
- 3,4-die hoxy beﬁzyr| 3 5- NN
di et hav haorl O ] At
ChITe Tty pncuyl | H- pyl dEUFU[CH, A=—H3C| 2 Y3 i T1. 3’5_
d] pyrimdine-4-yl]-amng " H CO §ZI4 déétgof(ygﬁgz%}b 1<
1( 3, 5- d{ met hyl - phenyi ) @- 0 3 4| dimethykpbiemyd)4LH-pyrazolo[3,4-
N 1 P Hle YL I S 8Cen, H - N 1 pyrimidine-4-yl]-amine
(3,4,5-1r|rreth bethzyl Hacod 61 P
He Y
57 CH, [1(3,5-dimethyl-phenyl)-1H-
NG /@\ pyrazolo[3,4-d]pyrimidin-4-yl]-
.0 \_ />N CH, . )
Hsg j@/\ﬂ ) (3.,4,5-trimethoxy-benzyl)-amine
H
3¥N0 ‘
Hsc’o )
58 CH, [1(3,5-dimethyl-phenyl)-1H-
NN pyrazolo[3,4-d] pyrimidin-4-yl]-[4-
/@/\” \ ¢ r\;": CHs | (2-methoxy-ethoxy) benzyl amine
e O~"0
59 CH, [1(3,5-dimethyl-phenyl)-1H-
NN pyrazolo[3,4-d] pyrimidin-4-yl]-[4-
/Ej\ﬁ Ly CHy (methoxy) benzyl amine
H,Cx =N
o)
60 CH, [1(3,5-dimethyl-phenyl)-1H-
‘ NG pyrazolo[3,4-d] pyrimidin-4-y1]-[4-
\_/
/©/\ N — E ot (3-morpholine-4-yl-propoxy) benzyl
e amine
o/
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H3C-0 58 cH3 [1(3,5-dinmethyl-phenyl)-1H N -N
pyrazol o[ 3,4-d] pyrimdin-4-yl]-[4- / N/ NcH3

W@ 200mm9410XY - et hoxy) benzyl amine H N H3C (r)~PEIaN2082000037
CH3 [1(3, 5-di et hyl - phenyl )-1H N =N pyrazol o[ 3, 4-d]
pyrimdin-4-yl]-[4- /| N/. NCH3(rrethoxy) benzyl am ne

- e i G oo pRFR - y1 - pr opony)

degpéydd ¢gmne  01-) K0 2009/ 09871° Chemical name
PCT/ I N2009/ 000037 mtolyl-1H pyrazol o [3,4-d]

MP#i difne derivatives of formul a-| Compound Structure

Chgjmi cal name  Nunbep_61 N ( (2, 3- di NYH{. @lg—g, drob b][1,4
[b]11,4] CH N-N difo)dns6-yi) methyl pydrobonzo [bI[1.4]

N pyrazol o [3, 4-dj- yr| m di n- 4- am ne @@%ln- -ymnﬁiﬂh}’ﬁ) -1-m-toly}-1H-
[ 2-(2- met L-ethyl]-(1-m 1-; R?n%ﬂ;ﬂ;? )[3,%1}61 %yer1m1d1n-4-am1ne

D
tol yl -1 I:I-Eyﬁ%% }- d] pyri m di ne- M
. H
0

62 [2-(2-methoxy-ethoxy)-ethyl]-(1-m-
CH, tolyl-1H-pyrazolo[3,4-d]pyrimidine-
N—N
Y\ 4-yl)-amine
_ )
HsC\O/\/O\/\H \N)
63 o N /©\ | [4-Methoxy-3-(3-morpholine-4-yl-
) CH, propoxy)-benzyl]-(1-m-tolyl-1H-

pyrazolo[3,4-d]pyrimidine-4-yl)-

amine
64 =N /@ (3,4-Dimethoxy-benzyl)-(1-m-tolyl-
e ﬂ\\/én CH, 1H-pyrazolo [3,4-d] pyrimidine-4yl)-
HSC D/\H = amine
70
65 = O\ [3,4-Bis-(2-methoxy-ethoxy)-
H,Cug /\/O:©/\N W N cn, | benzyl]- (1-m-tolyl-1H-pyrazolo[3,4-
H =N . .
Hac’o\/\o dlpyrimidine-4-yl)-amine
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[N H3C ,0" \ O,

WEe@posy)1s benzyl ] - (1- mtol yl
[3,4-d] pyrimdine-4-yl)-

NN H63 0")
[ 4- Met hoxy- 3- ( 3- nor phol i ne-4-yl -

N1--N

| vN,~~0 N\ CH3
-1H H3C. 0 H N pyrBznine009/000037

am ne 64 NON |

(3, 4-D net hoxy-benzyl)-(1-mtolyl- Hcl N N CH3
olo [3 . 4-d] pyrimdine-4yl)- C_ H N anmine H3 0
GommERd || \ [ 3, 4- Bi s- (StUeBE®OXy- et hoxy) -] H3C, ‘Ghomicahhame
Nav3r benzyl - (1-mtolyl-1Hpyrazolo[3}4- H'0O ~/"0 H
N d]l pyrilmi dine-4-yl)- am ne 3c 31 WO 2009/ 098715
PCH? | NZE 09/ 000037 Co r uct ure Cheé¢lmewlyl18kgyrazolo [3,4-d)
Nunmber 66 Nf N, ( (1-m razol o
cH3 pyrini di ne-é n‘\‘r@acetl :aci d oﬂ&’ﬂ‘%’f’d %—ﬂymm) acetic acid
3,4-Dief hoxy bem?yl) it ol yI HSQ/o | \ ~,/ N cH3
IF yroumu [o 4= UJ py1||||d|||c i H-N-
yl ?am ne 3 68 N (~ - 1H- pyra‘ 8’14651631,0&-8?“2.‘/9{ (l-m-tolyl-
-0 C N NHd3 o HB C1@yhdzold [8,4-d] pyrimidine-4-
[trimet hoxy be H3C- ,
HO yl)-amine
68 N /@\ (1-m-tolyl-1H-pyrazolo [3,4-d]
HSC,o y \ // ;’j CH, pyrimidine-4-y1)-(3,4,5-
HiCu trimethoxy-benzyl)-amine
H,c
69 <N [4-(2-methoxy-ethoxy)-benzyl]-
N \_/ N CH, (1-m-tolyl-1H-pyrazolo [3,4-d]
HSC'O\/\O/©/\ " =N pyrimidine-4-yl)-amine
70 = /@\ (4-methoxy-benzyl)-(1-m-tolyl-
" \_/ N CH, 1H-pyrazolo [3,4-d] pyrimidine-4-
wo I L
o yD-amine
71 S @\ [4-(3-morpholin-4-yl-propoxy)-
N
\ W N cH, | benzyl]-(1-m-tolyl-1H-pyrazolo
NN 0/©/\ " =N [3,4-d] pyrimidine-4-yl)-amine
o

i) (1-3-iodo phenyl)-pyrazolo [3,4-d] pyrimidine derivatives of formula-J to P

Compound Structure

Number

Chemical name
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69 NO- N [ 4-(2-net hoxy-ethoxy)-benzyl]- N N cH3
(1-mtolyl-1H pyrazolo [3,4-d] H3C-0~~0 HN

w@omevdihe- 4-yl ) -am ne 70 (4-nmethox benz 1 1 peT/mN2009/4d40037
N cH3 1H pyrazolo [3,4-d] pyrimdine-4- H3C o

ylJ2 amine 71 [4- ( HNH,»I001 i n- 4- YT1-@reqsplydy NNrdzids

:'~ CH henzyl]-(1-mtolyl-IHpyrazolo I N3 ~No (~ H
N [3,4-d] pyrim di-yI)-arri he %és?m?‘)lof(“iq 3-i 0do
phenyl) -ipyrazol ¢{3_4-d] pyrimdiine derivatives of
formula-J to P 1 Conpound Structjure Chem cal nane

N a4 A ) . ,
NHNH2. HQ!I 1- (3-i 0 ppRenyl ) - hydr azi ne &\éfﬂl{_gacr:g}(ln%iede 73

NuTRer 32 WD 2009/ 098ZCH PCT/ | N2QBGIARRROBH-iod@phenyl) -1H-

ON 5- Anijno-| - (3-i Bdophenyl ) - 1H pyraz
pyrazol g- 4- carboni thil e"'N NH2 74 0
5- Am no-jl - (3-i odophaqyl) -1H J N2 pyrazol o
-4-carbaxylic aci de N~NNH75 0

1- (3-i odophenyl 5/ di hydro N pyrazolo [3, 4-d]
pyri m dijne-4-on N N 76 I

N

A= htorg-t=(3=Todoph H—114- AT 13 KTl
pyfdz;zol 8[ 3, 4-d] py;i_mérﬂhﬁ Krlﬁ N gf%"fo@df%@%ﬁ&@ 1H
T\ S

PCT/ 1 N2Q09/ 000037 pyrazolo -4-carboxylic acid amide
NN NH,
| f
75 0 y 1-(3-iodophenyl)-1, 5-dihydro-~
' N pyrazolo [3,4-d] pyrimidine-4-one
B,
“N N
N
76 I 4-chloro-1-(3-iodophenyl) -1H-
' — \g pyrazolo[3,4-d]pyrimidine
N\N N/
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i) 3,5-dinmethyl pyrazolo [3,4-d] pyrimdine
derivatives of fornmula-E to G Conpound Structure

w@bkeoiesIs nane  Nunber 77 5- Amino-| -

di met hyl phenyl ) - 1H pyr azol e- 4-
am 5’?—diméﬁ1ﬁp%zolof§4@rl E&Mn&ln&%enﬁvﬂvgﬁgm élgﬂe- b 1.5

ro-pvrazol”

\'N NH2 carboxylic acid

pyrim -one

Gmoe}rds 79 G 4- ch¥towchur -

(3, 5- di jret hy | pBlesmyicglname
Afazpl o[ 3, 4-d] pyrim dine
15 34 WD 2009/098715 PCT/1N2009/p00037 iii)

N LN NH3C CH3 5 10

(17m tol yl)-pyrazol o [(3, 4-d] pyri n-dimiso-tle@iS¢at i ves of

formula-E to G Conp NBf ruct ure em.cal
Nunber 8D 5- Ami nowl - tolyl-I H p@lggigﬁjﬁenyﬁﬁ[ﬁlﬁf&dwp
-4-carbokylic acid am de*\ N~ NHZ H3gboxyBdacidamide

1-mTolyl -1, 5-dih - pyrazol o
pyrim di he- 4-one, A 09

N/ N [3,4-d]

(o]
o

1-3,5-Dimethylphenyl)-1,3-
dihydro-pyrazolo [3,4~d]

pyrimidine-4-one

79

4-chloro-1- (3,5-dimethylphenyl)-
1H-pyrazolo[3,4-d] pyrimidine

34
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H3C 82 4-chloro-I-mtolyl-|Hpyrazolo
pyrimdine NN N
WOEROROFERATI ON ASSAY MIT
[ 3- (4, 5-di net hyl t hi azol

brom de]
i s based

B

assay,
on the ability

[ 3, 4-d]

H3C 5 I N VI TRO STUDI ES MIT
PCT/IN2009/000037
-2-yl)-2,5-di phenyl tetrazolium
first described by Msmann in 1983,
of a mt-ochondri al

iip émw&dbmg@l%ﬁﬁwwwweaw@% ebfarguladE W Gave t he

EEhp&ma |

bl ue fornmazan crystals 10 largely

UM TINOS Qe pate yeft

OW NI T B
i nper neab

i

ichPEaHcdar K
eto ceII

nﬂwnbﬁneﬁ, thus resulting inits cﬁccurml ation within

heglthy vetts—Sotubirfrzatton—of =t
0 . ‘ﬁmfnﬁ
addition|of a detergen r;\lﬁsul ts im't era |101n¥F%¥raZ°1°

the crystals, whicli gre §b|ublll}e@cmﬁMQMnaaﬂenumﬁ
surviving cells |S’HN Q4! y propontional to the Ievel
of the flormazan product ‘created. |The col or can then
be quanti|fied u5|ng -|nple coloninmetric assay. This
assay was done uggfAigB-1000ng/ m ¢oncentrations of
Erlotini b and its derlvatlves in A549 15 and H1299

was based on ATCC and as per

cells. The protocol
nanuf acturers instructions (Catalog Nunber 30-1010K).

35 80 2009/ 098715 PCT/ IRN2009/ 000031 B HERNd Bly@b-pyrazolo
ANALYSI S|l deal drug cgq ntrations é}lg frmn dfromthe
MIT proliferation agsa re usedt[ fi@gfm 6 °A549
or H1299 cells in apj oﬁ'ri ate nedia for 72h foll ow ng
whi ch celll |ysates e extracted| 5 and fractionated
on a 10%$DS PAGE ge der reducing conditions. The

gel s wer¢ blottedi,dnt®© treated nylon nenbranes
(Bl o-Rad)}and_i munopr ohpd for EGER __P13K and AKT

MABRI GEL | | NVASI ON ASSAY' The i n vi { Aehlomerasa-adriedEpyzolo
H1299 or |A549 cells | e presence; ply Hrhig
concentrations of o:}pounds of ﬁf’ﬁi y\! nvlent%| on (as
determ ng¢d by MIT assdy)" was assessed usi ng a nodified
Boyden chanber assayE Cells were freated wth these

conmpounds for 48 h 106 cell's were suspended in 600
| of serumfree prdi suppl enent (Ed with 0.2% BSA and
placed in the upptdr conpartnment of the transwell

chanbers (Corning Costar Fischer Scientific Cat
#07-200- 158, Pittsburgh PA) coated with Matrigel (0.7

INWITRO STEIEOWer conpartment of the chanber was 15
filled with 200 | of serum nediumand the cells were

M BRI FEBARIGNASA%r 24 h. After
MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] assay, first described by

Mosmann in 1983, is based on the ability of a mitochondrial dehydrogenase enzyme from viable
cells to cleave the tetrazolium rings of the pale yellow MTT and form dark blue formazan crystals
largely impermeable to cell membranes, thus resulting in its accumulation within healthy cells.
Solubilization of the cells by the addition of a detergent results in the liberation of the crystals,
which are solubilized. The number of surviving cells is directly proportional to the level of the
formazan product created. The color can then be quantified using a simple colorimetric assay.
This assay was done using 0-1000ng/ml concentrations of Erlotinib and its derivatives in A549
and H1299 cells. The protocol was based on ATCC and as per manufacturers instructions
(Catalog Number 30-1010K).
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i ncubation, the cells were fixed and stained with
Hema- 3 and quantified as previously described
W@ dwbassrny et al. 1993). The migrated cells wePEI/IN2009/000037
quantified as percent invasion. IN VITRO ANG OGENI C
ASSAY 20 To deternmine the anti-angi ogenic properties
of Erlatinib and its derivatives, ideal concentration
WESTE %Nd?glsowlz}é%ﬁ to treat A549 cells for 72h as

1dee Sﬁlglcb&@nt%fﬂlé ®fermibd 86m\WH M*FT E‘dm&?&tﬁﬁleéssﬂ? GheRe WBBto treat 1x106

W.th serumfree d 12h. . Thi
RUE A S ARE = Eoglﬁmns.v%@dce YRl Watfprtracted
and S@ctiohged ang u«%sms PAGH)CééDﬁﬂd@IWe&l’tlﬂgNﬁﬁalﬁ@ls] ‘BheHeBWrerd Blotted onto

80% confl uenc t.andard 5.1 VI VO
N P T R e e TN S
subcut aneous lung tunors in nude mce Method Nude
M%‘%ﬁ‘ﬁ}ﬁ\"ﬁgg@ﬁ%% ith 2x106 A549 cells in the right
' ; the 30 observance of a tunor
Tl(ehﬂﬁmi)o mvﬁsﬁenesﬁbﬁHgZ%&ﬂ A0 lcelBrin ik ﬁréﬁﬁéé@ﬁaﬁo@fconcentratlons of
nds at 1/1 O o

Erl ot.in above-nent i 0
cofpafi, B iy FPHIoR (BEABTI e DeVIE, PEL ats cavessey g Acgodified
BclyﬁerEnHauﬂaemashnyh @dllsbweue trecled twifhi theke apmbbndb dse4d h.nkx10s cells were

ect ounds o the e ny
sus gﬁ%cei dp QU0 Ml ¢ da g@ ctj ulﬁoupp efn (Il]wg{l ﬁ?l/nI%S/% 8nde pqace(? in the upper
cofphrthénh iob thet trahéwat hhaudvnnsdﬂbmmgl Qostar (Pi@h@(ﬁvga‘ntxﬁc) CaB80MIDO0-158,

PGREATA TN RIRP POR0RD 51 ARUANIAEER e o

filled rmgthud syl aofesesmp enédamn tand theecelx iwstei sllpwsd doduagrete for 24 h. After
m@?tfoﬂpt'hg elew r%ﬁ%g?agﬁ%tlgmgﬂglth hHIﬂQB %ﬁ%gﬁ%ﬁpé&& efff{l?ciuslly described

are pote
(Mohargm, efah d%?@t?i@magyted QEHFN@rWéiedemqr@n@dvasMel
conpounds are al so working on other areas of cancer
such as 15 pancreatic cancer and are potentially
INNGERO ANGIQGHEBIIE MSSAYcancer therapy. 3. The

above- nenti oned novel ds .are, al wor Ki n ) |
TG P4 AP0 PPUAR SO 410 Bt i fod egpeentaion of
dripptvent used oyreatsaf49|celisfot TPhaa Hesamithd @Ardibr, a0 ewich] dv@ipiaiy/media was

rep%gced %wsth se?flgm-fr?éz media for 12h. This serum-free media was termed as conditioned media

and used for angiogenic induction on HMEC cells grown to 80% confluency as per standard

protocols.

IN VIVO STUDIES:

Effect of the above mentioned compounds on subcutaneous lung tumors in nude mice
Method

Nude mice were implanted with 2x10s A549 cells in the right hind limb flank. Upon the
observance of a tumor (>2mm), mice were given oral or ip treatments of Erlotinib, and
above-mentioned compounds at 1/10™ of dose of Erlotinib. From a literature search,
100mg/kg of Erlotinib had been identified as the base line dose. The select compounds of the
present invention caused retardation of tumor growth similar to Erlotinib at 1/10t concentration
(10-80ng/m).
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WD 2009/ 098715 PCT/ | N2009/ 000037 The invention will
be nore fully described in conjunction with the
wo eiobo9d7ny specific exanpl es, which are not tBCDHEN2009/000037
construed as limting the scope of the invention. 5
EXPERI MENTAL PROCEDURE Exanpl e -1: Preparation of
(2, 3-Di hydro-benzo [1, 4] dioxin-6-yl
nmet hyl )-[ 1- (3-et hynyl - phenyl)- | H pyrazol o[ 3, 4-d]
pyrim di ne-4-yl]-am ne (Conpound No. 01) HNO HN O 0)
O r CH palladiumacetate hexakis /* a,-, Jl HNJ /
(acetato)tri palladium (Il) / \ , OJ NONN i H3C S
CH3 /TEANON NKCGB NN \ N ON 61 CH3 Triphenyl
phosphene IDWVF ~ / CH CHCI 3+MeCH 61" St - CH3CH
Conmpound No: 25 CH3 Conpound No: 13 Conpound No: 01 50 mi
of di net hyl formam de was charged into a 250 m 4
necked round bottom flask, 10 connected to a
mechani cal stirrer, thernoneter socket, condenser,
addi tion funnel and nitrogen gas bubbler. 10.0 g
(20.60 mmol ) of (2, 3-D hydro-benzo [1, 4] dioxin-6-yl
ADﬁ’tAMAGEﬁ OR BRESENTUINVBNTIONT pyr azol of 3, 4-d]

m.ne nd . 25), 14.50
(B i oIy iombo R Ry per 1 i g therapics of
nqnashiaﬁd:bl]l murgaﬁﬁc&ts&suble XaKkestifinemt Bil6nib fid ar gbdeaﬁﬂnymseﬁu in lung
108.0 nmg of triphenyl phosphine and 20.6 m ~of
ca ?elr °fPY- ani ne were charged. 15 Maintained the mass

2. Tignghevétidhtonell ndll 3ofkpbiids - a‘fs% WorRing RB s dr QRa8BB Sancer such as
paflgrE%er ature was raised to 80-85C. i ntal ned the nmass

5CERGeF andare pefergBdy pssiuldn peigragtic-renget therapyras s
3.1 BRPAoRE W eRtiNRE vl
hours. Reacti onnﬁ?gg&?g%%ggga}f Ergg wag,érg{l)g‘lthelld‘{ll uffga%%lg)atand
Or%lﬁan%m ¢ pesentielly ussfidrin thiont audherel caneer irerapy,  Sol vent
was conpletely distilled off under vacuum The crude
oil present was dissolved in 160 m of water and 20
conpound was extracted with 300 m of chloroform
Organic |layer was dried with sodium sul phate. Sodi um
sul phate was filtered and washed the sodi um sul phate
with 50 m of chloroform Distilled off chloroform
conpl etely under vacuum 9.50 g O crude oil
(Conpound No. 13) was obtai ned. Conpound was
characteri zed by Mass spectrum|[455 (M+')]. 9.Qg of
crude oil was dissolved in 8 nl of nethanol and 85 m
of chloroform
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25 m xture. 11.30 g of potassium carbonate was added.

Mai ntai ned the nass tenperature at 25- 35C for 14
whowps9s7D¥ stil |l ed of the solvent conpl etely unPE&r/IN2009/000037

vacuum 7.50 g O crude oil was obtained. Crude oil

was purified by the colum chromatography w th hexane

and et hyl acetate m xture as nobil e phase. btai ned

The igpengiop yilkbemoresfuthndeserjbedtie eanjynctien With thedelloving shenidic
: k 7
A e e o
3085, 3002, 2937, 2872, 2099, 1591, 1575, 1534, 15086, "
tgzg 2, 1204, 1100, 1064, 788, 7
%SONHZ "H N % 6) 8 value (ppm: 419(s)CCH
Examype —14 Pgpayatipn Qf (@@t—Df}ly@mibt)nzo [18] diog -6y Briethyl)-[ (-G-&hynyl-

o bmgg%ms»sg&&@#@gmgég
&%E 64. %&4 O BedN0) 8 % ' (

6 1 e 9 (Gt rpiadgym GO ( \ 7 20. 4 ,—f”
0. 73(1t) "G 20%3(1(:}, 123. 02( 1), 12
.83(10), 13!43 14 (Aifeng prdkdiBe it ( 2 142. a&( 3P t
3.'16(1C), 153.8(1C), 10 156.3 s;éH?]}SG 63(1f Y
CBB3n@Rdg5, 382.2 [M 1] Exanple -2: Pre ration o .
3-{4-[(Benzo [1,3] dioxol-5-yl nefAINGRi ng) Compound No:0t
50- py redi zbinethy Boréharide Wysr Ichﬁr@&dﬂrdte ytl 2}5obmn Zofdckéd kd@ind bottom flask,

Co nd No. 42
co&]nq\c]%oé\l a qEe %swﬁ%uﬁ areﬁbthe@bon&%mhg mndeﬂ@r,lgi%ono unnel and
nitibgentgay biithlerarg, @Ig (an@b ﬁhlrQ)l)gof((Z 3UZiharelbknf [1 ¢ QzRir-6-yBhethyl)-

1 iRyigns i BBt S a1 dvmiee CoprosiNRe 25), 14.50 g
(0% MRAUETethy] BEhoBYISsiIGRA148 @dmg loff E)Qlléﬂuﬁ‘lg gcéﬂtf ‘ﬂlexdil?sc@gé%ato) tri

round bottom fl ask,” connect ed mechani cal stirre

pajlpiymd L { €80 meqiephenylotheaphins anda?@eﬁ m] eftrietirhaning rv@re charged.
M&ihfafRE et LA tQH}%’A’c@tre -at 95381 8043 nqﬁ{ok%]acggne g‘fa?sgt@&pgrgture was

cyani de was charged. Reaction nass was
raisek 1o, 30-§ BEpMaitained, thiviriass wmpedturh et $ia8¥C fat 4 hefilsuReaction mass

te%gég?glﬁax%éﬁr ofeg 6(&%0 ?9&‘6 ﬁ?d Bﬁf?&ﬁﬁeﬁr}‘oﬁﬁgu& eﬁcpag{lc% 1%[&365 t‘é%}saerature

was cooled to 25-30°C and maintained for overnight under stirring. Solvent was completely

distilled off under vacuum. The crude oil present was dissolved in 160 ml of water and
compound was extracted with 300 ml of chloroform. Organic layer was dried with sodium
sulphate. Sodium sulphate was filtered and washed the sodium sulphate with 50 ml of
chloroform. Distilled off chloroform completely under vacuum. 9.50 g Of crude oil
(Compound No. 13) was obtained. Compound was characterized by Mass spectrum [455
M. 9.0g of crude oil was dissolved in 85 ml of methanol and 85 ml of chloroform
mixture. 11.30 g of potassium carbonate was added. Maintained the mass temperature at 25-
35°C for 14 hours. Distilled of the solvent completely under vacuum. 7.50 g Of crude oil was
obtained. Crude oil was purified by the column chromatography with hexane and ethyl
acetate mixture as mobile phase. Obtained 3.60 g (yield; 45.70% by theory) of product.
Melting point: 161.0°C
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of aqueous ammoni a was added. Stirred the mass for 15
mn. 100.0 m of Water was added. Stirred the mass
wo 000909887mF n. The product was extracted w th 50P@t/mN009/000037
ethyl acetate and dried the organic |ayer over sodium
Spstibpdaete. Et hyl acetate was distilled off conpletely

PR AR B e o e BB A b Rei g0 94, 1506

1491y 1498, 1347, c1A3RO100d, 11(0¥] Wed, 78854 .by t heory). Spect ral
data: FT-I1R r) (cm1): 3383, 3%61 3091,
400l HNME, @&éﬁp-dfwlue(nm)z‘* 19495 73 {BH), ié@fs) 2@@@12) (4H),

4.638%4 (@)7 }ﬁ@ (2/19 899%. %‘%ﬁ?ﬂ;ﬁsﬁ@r 43- Wﬁ@%@ QAPA3 . 2MR 24 (d), CH

372, = f f
0@2%&&%%%8@16 Pibrqqd)&h\lﬁg(llﬂ)e yl eparation ©

13 @ﬁtvhif'a)\rahﬂe iﬁﬁn}) Qﬁ@sa@??&@%ﬂ_@c} "541%3"(?{?)0!35%5&161%? 8700, |
10&/6(1@% 116 @?(lé) E1 68HSCY, TRO.AF (16D, A2REI (10X 182.43(1pdURd.0RIC),

129?@;(%9#?&0@ Eﬁ?@%??éﬂ 188,949 353L,), 398 18¢189,953.3(10),

15((311(l©ldd>5®ﬁ36(h6]]) 1H pyrazol o[ 3, 4-d] pyri m di ne
MS( [ 4 ) were charged into a 100 nl of 4
round 1%0 tomflask connected to a nechani cal
stlrrer, t hernonet er socket, condenser and addition

Exdmiplaeld: dPr@aa%iog of § ]{4—[@11%‘@1 3 dﬁfr}]{o?@} xﬁ::ﬂiyld-gﬂmh)@ npﬁ%zolo [3,4-d]
1.4 in ydrochl oride was 1
py%ﬂg%gdi}q?en%" SWQ@%/ dgﬁlg? g?l ng. Sti r red the mass at

25-30C for - 030.0 g (0.20 of tqjlethyl
am ne was add y>at mai ntaini ng t
t enperature zﬁa iuPl ng . Q 45 ming )ntal ﬁed t he

mass tenper at* at 25- 30- 45"y ' Reacti on
mass tenper re was raised to refl Mai nt ai ned t he
mass tenpera e at reflux for 5 hou Reacti on mass

CN
t enper at led to 25-30C. Maintal ned the nmass
t enper atﬁ@po 5@ %5 30C for 60-90 GAMpounddectd on nass

0 PSR S e P PO OIS THR -
ioda mheryd)- ilH—mmolmi&shd]jpmmiﬂinQG -Y3]-arhine { Corppruintl &bb. 30)warealbarged
mtogéj WP&PP nt\é@lg‘ed%ﬁngiq)oﬂ Zf Y %&F gf‘e&‘ {308;1 185(9‘@\‘1596?128%1%% Ek/gmometer
socket, condenser addition funnel and mtrogen gas bubbler. 0.57 g (6.40 mmol) of copper
cyanide was charged. Reaction mass was heated to reflux temperature. Maintained the mass
at reflux temperature for 4 hours. Reaction mass temperature was cooled to 25-30°C. 1.0 ml
of aqueous ammonia was added. Stirred the mass for 15 min. 100.0 ml of Water was added.
Stirred the mass for 15 min. The product was extracted with 50 ml of ethyl acetate and dried
the organic layer over sodium sulphate. Ethyl acetate was distilled off completely under
vacuum. Crude oil was crystallized on addition of 5 ml of isopropyl ether. Obtained 500.0
mg of the compound. (Yield - 50% by theory).

Spectral data:

FT-IR (K Br) (cm-'): 3383,3361, 3091, 2912, 2226, 1619,1594, 1579,

1492, 1435, 1318, 1037, 985, 784, 672
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Purity by HPLC - 99.85% 20 Melting point: 197.9C
Spectra data: FT-IR (K Br) (cm1l): 3426, 3193,
w@0e9/02869, 2926, 1602, 1578, 1509, 1472, 1102, PCT/IN2009/000037
1067,938, 676, 633 400 MHz 1H NWVR (DMSO-d 6) b val ue
ME:3IeB[MA2RB7(.BJM21ICH2 (4H), 4.63-4.65 (d). CH2 (2H),
25679686(17) Ar Ha, Hb, Hc(3H), 7.31-7.35 (t) Ar-Hd

E’I azlgn 25 gﬁlytig))bbeﬂfd Hg4] @i%m 6 S{l égthygj%?md{dfw

phehsl)cm;»gmazo&[y ald) @y fp -4yt 2nide (AQmpdaad SB( 25) |
94. 44(10), 101C 81(1C), 116.23(1C), 116. 81(1C)

119.41(1 0, ,39(1C), 128.28(1C) 130.

131. 74(10), 7 )19(1C) 134. 40(1C) 139,

142.41(10 " 11(

156. 60( 10). 200 15‘ 9/000037 VS:
486. 4] M+1] Ie - re‘bar akukkon of , 3-Di hydro

-Benzo [1, 4] di 'oxi n- 6 yl methyl)-[ 1- 5 di met hyl -
henyl o[ 3,4-d] pyrimdin
?Con%ozjnd%%%;%o [c Ho N HO 09 -FX‘V'—@IQ%)@% hanol
31 Zml Nfethbnoraﬁ\d 3. @nglﬁrﬁﬁbi) 'éMJ_chl\)ro-ﬂ'(@ &éétﬁ) %ﬁtﬁm@omp 4-d]

npoun ound

pyrgwgmg @@p({l}édé\%7§ﬂ3re @argp_ddwp @rIQO |ml of 4 necked round bottom flask
corﬁa@ot&ft@'a'}ﬁéché(ﬂlcﬂ B! ﬁleﬂ‘rlﬂ'me@)f EA chrﬁleﬁSeplndoa)ﬁﬁitfah %ﬂ?l@l (90g

79) were_ charged info a 1. neck

(14r4@l3|1i*m01) e%% %@rhYﬂwa@qaZ% M@mxeuéwbmatha@mm@aqchwp s |
cha"g%}ﬁf ABIIBER B Bling, gﬁﬁ%ﬁ%é ?‘fassazﬂgS g% Fdrqs. ggfngiﬂnﬁi 0g(0.20

irred the nass at
mo} o8trigityl eimine iyean 2ddefd loasqly afi madntaining the mhssrtgnmanamz&éwc during

30- 2%’ ?1?19 Z&éﬁu&% ggﬁglggﬁsfgﬁ%gﬁ%é%ﬁ fzg %1)3@ %gﬂ%rmlﬁg%éaﬁ{l&gm?ss
tenipeiardiyyhs @isedi rabisx. dddiatiinst thel iyasatemperatira A fige foh é hours.
Re%ﬂér? rrrr%gssggﬁ eﬁ%ttelr:é; a5/ golgg %zgiu @o@g fl\ggmt%s eH] the mass temperatuergI at 25-
30°C for 60-90 min. Reaction mass temperature was cooled to 0-5°C. Maintained the mass
temperature at 0-5°C for 90-120 min. Solid was filtered and solid was washed with 10.0 ml of
chilled ethanol. Compound was dried under vacuum at 60-65°C. 2.80 g of dry weight is
obtained (yield - 68.62 % by theory).

Purity by HPLC - 99.85%.

Melting point: 197.9°C.

Spectra data:

FT-IR (K Br) (em-'): 3426,3193, 3099,2969, 2926, 1602, 1578,1509, 1472, 1102, 1067,938,
676, 633

400 MHz 'H NMR (DMSO-d 6) § value (ppm): 4.20 (s) 2-CH2 (4H), 4.63-4.65 (d) CH2 (2H),
6.79-6.86 (m) Ar-Ha,Hb,Hc(3H),7.31-7.35 (t) Ar-Hd (1H), 7.67-7.69 (d) Ar-He, Hf,Hg
(3H),8.24-8.26 (d) Ar-Hh (1H), 8.41-8.47 (d) Ar-Hi (1H), 8.85 (s) NH (1H)

1 C NMR: § value (ppm): 42.74(1C), 63.98(2C), 94.44(1C), 101.81(1C), 116.23(1C),
116.81(1C), 119.41(1C), 120.39(1C), 128.28(1C) 130.99(1C), 131.74(1C), 134.19(1C),
134.40(1C), 139.93(1C), 142.41(1C), 143.11(2C), 153.04(1C), 156.24(1C), 156. 60(1C).
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45 mn. Tenperature of the reaction mass was raised to
refluxing. Maintained the mass at reflux tenperature
w0 20092987131 hours. Reaction nmass was cool ed t oP@BEIR0E/000037
Mai nt ai ned the 15 mass tenperature at 25-30C for 60-90
MBSl 186.488A4QY i on mass was cooled to 0-5C.  Maintained the
mass tenperature at 0-5C for 90-120 mn. Solid was

Exampler frepantiomeiiéd-Diydn -Bonzp k4] divxiaHi-y raethd)-hlatfei-dimethyl-
pHERAROHIS BRI AP HURL4 YAGHHD (gbmg?%rﬁ%hbi o |

constant weight i1's obtalh t of
conpound is 35.50g. 175.0 m of di nethyl
and 35.50 g ot.,dry crude conpound were

1. L 4-nec round bottom fl ask, 20 caon

mechani cal “tT¥rer "% hengpoet er socket ahdscondenser .
Mass tenperat ur e 'wad sed £8%5.60C. % Mal nt ai ned t he
mass tenpe ure at 55-60C f OB 8845 m I nsol ubl e

solid was™f il t®ed through hyflow bed; hed the
flask with 20.00 ml of hot dinmethyl sul phoxide. C ear
filterafempdd¥:7@cted into flask. Compowmddyo:4P wat er

3509 G1608Mahdlt $d223.00L(0.086 NGSI Sk QQHB%-ppt(ﬁ,?-@ilﬁétﬂﬁzﬁ?enyl)-lH-
connected to a nechanical stifrer, therno neter socket
pyaaralopB4-dtl gyritmiginer (Qempount N {7y Weesudhptaisst iinfe asbluth nenked round

bO}?@ﬁl ﬁa{gﬂ %gmﬁkt%\’{té'zgtngeggﬁ%&ﬁ stitter %Eﬂoﬁ‘le%g{ @gﬁ{eﬂ %o%dgﬁ?e? and addition

nperature at ver a perio
fupvgel.n Stiirerbidie aes atedds30PE fpela Limé. 42.0g 262, 35thyidor-b&e 904] dioxin-

oo IFBE SR RaBl VREGIRRD 15 B b5 8B i o mos o

253304C 8ol 5-20 wes. 0.0 ¢ of adetlan dmsel \ivfs adldsd B‘lﬂ&t}f&i mMdiffainddpOthe mass
m_ 41 09/.09 PCT/ 1 N2009/ 000037 of wat R

MR N T DT O

45dming dr?msmmte af ikt)lie reg&gtgaimg s(ai gzg/éed I\t/cé lr?ﬁ:xﬁ@ b¥aikthiaed 3hk-mass at

rodauc ur S . I n range 1S . .

refjggtepesrabiee fr10g]L bivis, Heeton mapp ROQIRE By 35-0 05 1faintained the

m&4 28 mpedhusd kb R3NBC, 2895020 1Rinl SRehclior! Gnds3 Ohad 4361ed 4B 7 0-5°C.
,1437,1426, 1371, 1344, 1326, 1306, 1280, 1262

1252,
Maigtgined she;massoigmparitiiee at §-55C forodP-120omim. Selidavas dteredomd washed

withl40.0 889f chifk&leth38P. c&%ﬁounz Qs dritPundéPrhou@f 3t 6685-C till constant
634,581, 538, 467,434. 400 Mz iH NVR (DMSO-d 6) S

wejght uis obtgingg. Dry weight of ‘Q@Hgl?mpoun_d 193550g2 10 ym! of dgmethiyl sulphoxide
anEl %?) g I—?gf]dsi,)y /(érlulél)y?m}r-lg&gd'(_‘%zﬁ @a&%ﬁ%intgﬁ%.ﬁqg-ﬁéﬁﬁ%u@ bottom flask,
copngcted t¢ pmpphanml g8 (2ChermpeRs (AMBEt ang4o0deheT) Mass temperature was

A s it w RS S i

solid® 8va8 Ik, thrdlgR . WBloWhed, IvbSheli7ithd G)ask IGth. F@OA @)1, of hot dimethyl
sullpggxige% Hece:l)r ﬁltélraslt%'vg'azs(c%ﬁ:gdted'\{r%o f?a%l? I%M 11141 of %\gter is charged into a 3.0L
4 necked round bottom flask, connected to a mechanical stirrer, thermo meter socket and
addition funnel. Dimethy! sulphoxide solution was added slowly to water at maintaining the
mass temperature at 25-35°C over a period of 30-45 min. Maintained the mass temperature at
25-35°C for 60-90 min. Temperature of the mass was cooled to 5-10°C. Maintained the mass
temperature at 5-10°C for 90-120 min. Solid was filtered and solid was washed with 150 ml
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Exanpl e -4a: Preparation of (2,3-D hydro -Benzo [1, 4]
di oxi n-6-yl methyl)-[1-(3, 5-

waleeendsris phenyl ) - 1H pyrazol o[ 3, 4-d] PCT/IN2009/000037

pyri m din-4-yl]-am ne hydrochl ori de (Conpound No.
oftQvalyr. CdkpounéiVakl dried uldePGBERALN0ASREONE ¢ ﬁlo'df~ drfdd NmDound is

%6 %ﬂﬁ&é\ll\g% %yﬂleﬁ?gd ?ﬁ(’d‘éﬁt%grg‘@t%gﬁg’oﬁgggﬁ&%ged into a

Nﬂeltﬁigréngeegkmocomcg pottom fl ask connected to a
nechanlcal stirrer, thernoneter socket, condenser and

SBRFHR €#8n f unnel . 30. Og (0.078 nol) of 2,3-Dihydro

Tbmn(KoB If}.]l -di oxi n-6-vyl

1)-1H | o[ 3, 4-d
3%%%%? él-lﬁ? 39(9342?918.%81%5% ﬁ@lm,142%,;12§ék4%[6hw7gd]a44 1326,
1ﬁi6l IZ%dlidQQ:zﬁ@Sl%@ﬁzl%m%@q1%9&1%51(?9@ ?(955"1(51?8 862,939 71, gss,

was char ged C under 's

8%3?& APhd@51 152, s 683, 6@31&%58%@8 #67.254.30C for 30- 45
400 Wz SANNR BRSO o il AR et ﬁh@ fe o), 64 d (cr),

acet one. npound was

Asléa,chsm (m)ngHdoMc,dif sc(éH);digquHW&ﬁl gana,um[ed(l(Hz)u el d

TS Yoy Sty > R 75l s, B gafRaafiesao

1BSRQANRTOASBO0 B/ 47IF11C)L R3Y(.99(BT)) 133:30(1¢), 138.22(2C), 138.89(1C),

) TS, Y0 B S o 062 017, s,

MB827R8.0[M81] 684, 646 400 Mz tH NVR (DMBO-d 6) S val ue
(ppm 2.49 s (2CH3), 4.20 s (2 CH2), 4.65 d (CH2),
6.80-6.84Ar Ha, Hb, He in (3H), 6.85-6.89Ar Hd, He, Hf

ExaimpBH)a; Ereﬁcﬂhigansof(iﬁ")Dlhycﬁo ZBZnEbllpl 3 diddihh-6- ﬁnﬂeﬁlylﬁ"tlt(?: 5-
C NMR b val ue

dw&gﬂ&@@@? lg{;‘pyﬂg()&)@ 4- d&;gyrggl@m -yl]-prpinedwy mﬁl%nde (Compound No.
4914%. 78(1C), 117.01(1C, 119.28(2C), 120.89(10),
128.60(1C), 129.72(1C), 135.30(10), 137 84(20),

G e B
0, Q.

CHs 9 . CHa H
Compound No: 49 Compound No: 49-A

450 ml of acetone was charged into a 1.0L 4-necked round bottom flask connected to a

heny

mechanical stirrer, thermometer socket, condenser and addition funnel. 30.0g (0.078 mol) of
2,3-Dihydro —benzo [1,4] dioxin-6-yl methyl)-[1-(3,5-dimethyl-phenyl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl]-amine (Compound No. 49) was charged. Stirred the mass at 25-30°C for 15-
20 min. 21.0 g of IPA HCI was charged at 25-30°C under stirring. Maintained the mass
temperature at 25-30°C for 30-45 min. Solid was filtered and washed with 150.0 ml of
acetone. Compound was dried under high vacuum at 65-70°C,  30.0 g Of dried compound
was obtained (yield - 91.46%)

Purity by HPLC -99.80%.

Melting point 244.1°C — 244.3°C

Spectral data:
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138.51(1C), 142.90(1C), 143.24(1C), 150.74(10. Ms:
425. 3[ M+2], 424.3[ M+1], 422.3[M1], 387.4[MHA] 10
waEx@ophsgid: Preparation of Benzo [1, 3] di oxol - BEWIN2009/000037
met hyl - [ 1- (3 5-di et hyl - phenyl ) -1H pyrazol of 3, 4-d]
FIRER (KrBoi(ore-' % -3y29,320713004, 6 GaeG 8,087 3\2746 3655, F596NF6 N1508, 1471,

105, Bl T R st TR RS R0 0 o o

406 tNIER G NMﬁ @MFOLd7s) BhvalieppmosD. 49~sc(lzbeltsg -4.20 s (2 CH2), 4.65

O st s 05 M bbb §eR A0 et Bis ey Gl 650K <1H),
7"mgwg4?5’““"“”?%2‘““2@?‘“&823%22? b addi ton

= ¢ HNHIE vabiedBm 25056 Chig o 5P Gl il it tHou a0,
11#@1@& 1mar(gcyvqao sb@cg qu 60(10?523%(1@51 des, 3§§10) r1l3m4£12c:),

to-reflux. M ntained

13%1%%0)2(3‘5? %%E} alf*%rr?é(lé%x 1r5(9f7l4£:1>9)for 6 hours. Mass
Ms: aﬁmm@tzarmvammqu@@g\txm 2373f%pdfpi ntai ned the mass

tenperature at 25-30C 60 mn. Reaction nass
tenperature was cooled to 0-5C. Muintained the nass

d
SRS i 00 AR08y OO Bt g
pyragaledd, 4o darimidies ) @misOCespouRt yo.i8) ght of t he
compound: 2 ZOgE(yl eld - 76.38%. 25 Melting point:

150.2C . Puri y HPLC - 99.79% | dat a:
FT-1R (K Br) (% ,;3 .
3423, 3233, 3149 101 B0 2B 122593,

' 501, 1485, 14§ () 1364, 1@40 1316 278 1238, 1128,
1096, 1072, 1041 946 929, 846, 829289, 791, 703,
687, 635 434 43 WO 2009/ 098715 PCT/ | N2009/ 000037 400
Mz H NVREmWSEdiNg) 795 val ue (ppm) :Conmand Nopgh) |

40.4- & H CRgdol Sand® 2$0g( @Hﬁ mmol) of 4-chloro-1- (3,5-dimethyl-phenyl)-1H-
pyrazolo[3,4-d] pyrimidine (Compound No. 79) were charged into a 250 ml of 4-necked
round bottom flask connected to a mechanical stirrer, thermometer socket, condenser and
addition funnel. 2.33g (15.40 mmol) of (3,5-methylenedioxy) benzyl amine was charged at
25-30°C under stirring. Mass temperature was raised to reflux. Maintained the mass
temperature at reflux for 6 hours. Mass temperature was cooled to 25-30°C. Maintained the
mass temperature at 25-30°C for 60 min. Reaction mass temperature was cooled to 0-5°C.
Maintained the mass temperature at 0-5°C for 60min. Solid was filtered and washed with
10.0 ml of chilled ethanol. Compound was dried under vacuum at 60-65°C. Dry weight of
the compound: 2 .20g (yield - 76.38%).

Melting point: 150.2°C .

Purity by HPLC - 99.79%.

Spectral data:

FT-IR (K Br) (cm-'): 3423,3233,3149,3101,3006,2891,1593, 1542, *501,1485,1437,
1364,1340, 1316, 1278, 1238, 1128, 1096, 1072, 1041, 946,929, 846, 829, 809, 791, 703,
687,635, 434
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6.86 sAr Ha, Hb(2H),6.94-6.97 d He d(1H), 7. 8l SAr
Hd, He, Hf s (3H),8.38-8.39 (d) Hg, Hh (2H), ,NH t(1H)
wawodvEs 6 val ue (ppnm): 21.02(1C), 43.09( 1 C) PCT/IN2009/000037
64.04(1C), 100.82(1C, 101.72(1C, 5 108.05(10,
400UQIBLz 1 (NNIR (DMISD-3 3(31V@)ue (A2): 2H55CQRCHIR 4.644(CHY),5.79 s (CH2)

oxd 35 888 s R SR BRI 0 mom

CHLBIBX((HC) MS: 374.0[ Mrl] Exanpl e-6: Preparation of

13 (%mﬁgf@ﬁ@@r{hy ;21.82@5%'4%?05{1‘0?%4?0%?{&! tacko), 1017200,
10&.%((@rvm.£mxg)éam@mb;), qmzcl(]ﬁ:}amﬁ'nﬁt(g@g rIBQ.amagtMalgggla@lpK,l
1k .t T 28 b TRe 50 n nSag5 et Aottt e 1a687010)

MSEBT4.offvpround No: 79 Conpound No: 51 60.0 m of

et hanol and 10.0g (0.038 nol) of 4-chloro-I-

(3, 5-dinethyl -phenyl)-1H pyrazol o[ 3, 4-d] pyrindine
Ex4rs808 008 6hr Meon )-(Mmeth?ltlﬂl%ﬁiyu-ﬂﬁ%y@az&%?séﬂg] Prifidine-4-y1]-

necked 15 round bottom fl ask ‘connect ed

[2-Fenethenycathoxsehy Hramipg(Eompawiddyo. Sk ket , condenser and

addi tion dunnel. 22.40g (0.18 nol) of
2-(2- Met y- et hoxy) - et hyl am ne was cham ay R0,
30C unde irring. Reaction nmass tenperathre was

rai se \Eo Y ef | ux. intained the mass ft n@erature at

refl ux~RQr 5 hour¥. “Reacti-6h ng&e tenpéyature was
cool e 035- 30C. Mai nt ai ned t hetwrass erature at

25- 36C f or 60mRmyReaalkinan MaSs tenpe £ 20 cool ed
to 0-5C. Maintai ned the mass tenperatre at 0-5C for

66ibamdd: dodoes not forned. Distill ednpbindatibianol

conpl etely under vacuum Crude oily nmass was_obt aj ned.
60631l Ofrpetianohznd i & 06| G088 | ol sotnfi-chforo-1- (3,5-dimethyl-phenyl)-1H-
pyr@fI[9 I HytigidR9 é@ox?)ouﬂﬁ NoS 0/'9? QRW BT RS 28619R%F 4 necked

Solid was~ formed. Solid was filtered and solid was

roupgh bpiéam llaslh comeatetito fmeckemead pirere hsmomelsrpeskaid condsgser and
sl S B5 AT o SR S0 By T e
30°goungier pming.degytiwm@ssi tempgatPBovas Biped tto adflugaiintained the mass
temperature at reflux for 5 hours. Reaction mass temperature was cooled to 25-
30°C.Maintained the mass temperature at 25-30°C for 60min. Reaction mass temperature
cooled to 0-5°C.Maintained the mass temperature at 0-5°C for 60min.Solid does not formed.
Distilled off Ethanol completely under vacuum. Crude oily mass was obtained. Oily mass
was dissolved in 45 ml of acetonitrile.300.0 ml of isopropyl ether was added. Solid was
formed. Solid was filtered and solid was washed with 50.0 m] of isopropy! ether. Compound
was dried under vacuum at 60-65°C. Dry weight of the compound: 7.50g (yield - 56.80 %).
Melting point: 90.4°C

Purity by HPLC is 99.76%.

Spectral data:

FT-IR (K Br) (cm-'): 3537,3362, 3265,3132, 3050, 3012, 2915, 2883, 2872, 1627,1602,
1568, 1528,1479,1389, 1201, 1166, 1134, 980, 929, 886, 684
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FT-1R (K Br) (cm1): 3537,3362, 3265,3132, 3050, 3012,
2915, 2883, 2872, 1627,1602, 1568, 1528, 1479, 1389,
WA 200008166, 1134, 980, 929, 886, 684 44 \Aozop)@r/n%mﬁmow
PCT/ | N2009/ 000037 400 M4z 'H NVR (DVBO-d 6) 6 val ue
400y NMR PMSOd giplue oppn: %3i 3),-3.223 (@(@13),3 31 d(O-

m@% 433%6;‘&1\ﬁ5iééﬁ25 %@5"6%@@%2@% 9% (sgg)r tH.a(gl%gg._&)) s (Ar96

Hc)(&\]&-’l)s @1d5.48.38 t((N&1).8.58#31 @eNVR. 6 val ue

Y

101]7531@90(13@9(20)?226’2%?@3) gﬂ.ﬂ&wls(S)Z %31?[1(2@?23% 2’((10),,1|52 72(1C),
1 : 342[ Mik1l] 10 Exanpl e -7a:
1561#"32@3‘%15%1“08 3,5-Di methyl phenyl hydrazi ne
MsShy4piwih) ori de NH2 NHNH2. HCI  Sncl 2 +HCI + NaNO-+ HCl |

\ H3C CH3 H3C CH3 2220.0Om hydrochloric acid was

charged into a 5.0 L 4necked round bottom fl ask

connected 15 to a nechanical stirrer, therno neter
Exdnifikela: PRPSaGEH ¢S BimetR héxy1 ﬁﬂdrﬁﬂndrﬂyd}ocmoriae 5

D net hyl aniline was charged at 25-35C Reactin nass

was stirred for 20 mn. Reaction mass was cooled to

-5 to OC. Sediumnitrite solution [120.0Q0g ( 1 74 not)

of Sodiumniitrite was di ssol veg in 1060 HNHEM

Wat er and O ed ) P& o0 di I

anilin Lg\la?{)osbp r 60 90 'm n. ai ned

t he mas% tenpercaiaure at -5 to OC for 64 .cH20

740. OM of hydrochloric acid was charged into a fo0.0 L

4dnecked round bottom flask connected to a nechani cal

f (. r

2220 0hl lrooliOR! R0 T8 Ghor SR w5 G EAU SR hor At i donnccted
to SHmiechandcal lytirrera gherhorm@er mkm nnchpomen%@%%:(l @h mol) of 3,5-

. ' .Utd QN
D8 s PP 2010 RGBT IR0 D O Al mas
was @ol@ thess tdBOC 1 8@ iwm mitrildhsohttimh 1 2).agh@ . Hassl) tof rBodiumt nitrile was

cisPlyspan Lo REDAT B3 e BEPE R et o i mess
at —fB_ellﬂ‘{I}:C&Btl g@-90 ghign?ﬁfaﬁﬁdﬁmd‘d%e Seigss\}\n%?lpeﬂam(r)e 65501-5 ¢b 0% for 60-75 min.
T4 o Rty P Ve ehr e alD-Ed. deeked Souh biffom flask

conﬁéct@i dan@kbchafidal it (ERiD Autd sodIRE, @né Basdastri T™M6M @3f Gannous
ecked round bottomfl ask ﬁonnec{(?e% tg a, nechanj
© gReF 05

cnlafider £400-30 R phegis ke 3Bin o 38 Reaction

mads s TBSSd e BRE et UriR didotifhlsbdtibewReiRbd §16wl}3@ stannous chloride
Mai nt ai ned the mass tenperature at reflux for ‘

30-45
solution at opta)°f for 1305+ §mi ing#{aedcfhe mapifemperature at -5 to 0°C for 30-

45 min. Reaction mass temperature was raised to 25-35°C. Maintained the mass temperature
at 25-35°C for 90-120 min. Solid was filtered and solid was washed with 200.0 ml of water.
Compound was dried under vacuum at 55-60°C. 1000.0 m! of ethanol and crude compound
were charged into a2.0 L 4necked round bottom flask connected to a mechanical stirrer,
thermo meter socket, and condenser. Raised the mass temperature to reflux temperature.
Maintained the mass temperature at reflux for 30-45 min. 20.0 g of carbon was charged and

maintained the mass temperature at reflux for 30-45 min. Carbon was filtered and carbon was
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mai nt ai ned the mass tenperature at reflux for 30-45

mn. Carbon was filtered and carbon was 45 WD
wWQodHE8Y 15 PCT/ 1 N2009/ 000037 washed wi t h 20BCDINE00wf00037

ethanol. Collected the filtrate into a fl ask.

we@h&i ithed00f ki of BaBR). COIMIRUCHS ivirdd RS aVRGEKUNYsBlledB& Sethanol
nmperature not crossing 60C. Mass tenperature was

cow&teébd UpPr JHOBEY ah ST EPWARETE fet ¢agsingnP0°6o s dpmpgrature was

cobf%@pcf) opyisoet Bl M@8S8e GhAVERHm. SWb%ﬁ'o?qgoptrcﬁﬁll P was charged.
enperature at 25-35C for_ 45-60 m n and nass

M@l@ﬁﬂl@@ gheunass (pmaperir el 535°6 for 410G minvaidinash fratberaae was cooled
to @Bté%%} SIRBLALY 'Eh% Rdss Qerﬁ&ra%urga{ B%o §5C6£gr EB @0 n§9| $Sid"B= filtered

filtered and solid was washed w t
angl solst Wy Washied atith 200 /e pd dsqn@@ywth@dcqzmpmndm miulnd upder vacuum

o 5300l AR50 L S 88 5 i

85HRVCPubty, ol PI3C 298t hipimasiayd centent by HRPICTs 0530 13%

o840 B o T g0, .

1533,591,81 08B, 1584 119081, 6880cnz ' H NVMR (DMSO-d 6): 6

4oHE st RRER (R 58 ik B 6 bEE e 5 o €58 5 o

HA\MB, He 6l (LigroaNH)L( 26 brodd @IGR( 2C), 123, 02(1C)

36 pkrand e Higel o dnufandl bis sdlity

MassAI3 26 IM]+1, -HCI, 121.20 [M-NH2]
(3, 5-di net hyl - phenyl )-1H pyrazol 0-4-carbonitrile

NHNH2. HCI HZ Aqueous ammonia H3C / CH3 H3C J15 H a
Ex%gﬁ%@rebﬁratuﬁ{ 6318 inoN -Nsi4- dlﬂ'ietf;?lﬁﬁ@@'[‘f @ﬁ%}a%oﬁeﬁf Eéi‘?fomtrﬂe

( Et hoxynet hyl ene mal'ononitrile
20 1000. OMl of water was charged into a 5.0 L 4necked
round bottom fl agks,@ennected to a mechanical stirrer,
therno neter socket, and condenser. 240.§"§%(1.40 nol)
3, 5-di net hyl Aqueous ammonia

H,C ——————
3 CH, H,C CH,

NHNH, N//_—&
Ethanol “N NH,
—
+ C,H;OCH=C(CN), Reflux "
HC CH,  (Ethoxymethylene)
H,C

malononifrile
CH,

1000.0m1 of water was charged into a 5.0 L 4necked round bottom flask connected to a
mechanical stirrer, thermo meter socket, and condenser. 240.0 g (1.40 mol) 3,5-dimethyl
phenyl hydrazine hydrochloride. Reaction mass pH was adjusted t09.75+0.25 with
aqueous ammonia at 25-30°C.Maintained the mass temperature at 25-30°Cfor 30-45 min.
Maintained the mass temperature at 25-30°Cfor 45-60 min and compound was extracted
with 3x500.0 ml of methylene chloride. Organic layer was dried with sodium sulphate
upto obtaining moisture content is not more than 0.2 %w/v. Sodium sulphate was filtered

and sodium sulphate was washed with 250.0 m! of methylene chloride. Collected the
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phenyl hydrazi ne hydrochl ori de. Reaction mass pH was
adj usted to09.750.25 with aqueous ammoni a at

WQ@26030%7Mai nt ai ned the mass tenperature at 25-BOCZIN2009/000037

30-45 min. 25 Maintained the nass tenperature at

g@&%%(%‘%:ﬁ ﬂ%}(e Qistidy (ﬁﬁ%eﬁxﬁl[&é gf&ﬂ@%:ﬁlﬁétgﬁrcﬁn%gr ve\%\tnn at below

) net hé ene ¢C | ayer
dr°e Finally hapndigd ulbigls apiim efor upm@vedbﬂm trageg ﬁﬁ)mhyﬂ@e chloride

a0y 410 R B SRR AP o 2
030°ﬁrmnﬂyrb]@md ¢he vacude. 1500) d of dexanhavas 48ang@l. Maintained the mass

gtgrgl?ér%%@e d::ilt%fi %I([J lfwo&ltggogﬁld wzgs éil{e'fé%lt %fi snlt’c? wgs w!as%eg with 50.0

ene Chrorige
vraboﬁlrmate Eeinpuundm dFied aildey vaqmpinl at 65430@;131 foréemhmnrsf oveighed the

RS 0, RS T YR 2,00 8 5P RE) oo s

tmm)eg(amarmon of Z,S-Dlﬁﬁﬂiygplﬁbnymb/ﬁaﬁﬁd arttdﬂﬁ 2MAL Wustked 26urd bottom
hexane e Mai nt ai ned, t he ss 5 .

(nsR o Ut 0 e Dl e, tyanaele sookefrdeapdener under nitrogen

fatﬂnbsphefé 1809 sgqb 8ol \MMS) vmsr@ﬂ@xyméthyléﬁbnihlonashmlfe hkefa@ﬂéh mass
npound was dri ed der vacuum at 25-30C for

ﬁsmpgratuwewgwasefl fe rethyi; W gAY IR EasieeEraliEs @‘h’teﬂB’F for 90-120
LR, q{bﬁ&%nﬁﬁassl’%ﬁ}pgﬁturg s %ol@ﬁ t§tvaoh 5 cabs aldiiShe AR mass
121.0 g(0.89 nol -Di met hyl phenyl hydrazi ne into

ate@pcra@r%ﬁel@ktédSr% imc?Oti@Ptr@m Sqlidarde ftsiseand splid ayvas washed with
MBSNANLERbprapy reﬂféf‘ ConlYRun® waB BREd §&féi‘ ShouuNgl 4395113@ Rfilonstant
under nitrogéen at mosphere. 109.0 g(0.89 nol

eveightyobtained| enerral ononitrile Reaction nass

tl§ él%h%%ﬁle%ﬁlpf)ﬁds?& 5?(}@%&'5&@3%' ntained the mass

ture at ux fo 120 n. Reaction nass
t}énmeb]aHBL@ i98%9%o0l ed to 10 to 15 T. Maintained the
\r;%%g altd?tqperature at 10 to 15C for 90-120 mn. Solid
tfr efred and solid was washed with 125 m of
IFEelBr ((pBi) (@ne B406IAHO S0 30k 28121, 8211 0 A6Kt, 16E6cuum at
~ i stant 15 wei ght obtained. Dry wei ght
ﬁ?@ﬁgﬁ&#@%ﬁﬁ : 161.5 g (yield: 54.83%. Purity by
HPLC is 99.91% Spectral data: FT-IR (K Br) (cm1l):
EG@MP&%HQ\JI@R IDMSO-L%): 5 4ludel (pp?@l@ 39 1@.@[—13);1@&6:; (NQ@ 7.04,7.07 d
&@ %@67 1375 50 400 MHz 'H NMR ( DMSO- d :
olp: 774860 (2cH3), 6.64 s (NHR), 7. 04 7. 07 d

(‘AC-NIAR: B'balu?'(—’%p 872&#7@0)( 175&6(@2.:} @1#“@@1%2,(1%%')65’@@,&99?22(1@,

114. 86( 1 .
11’2@22&@ d38 816H)g B 0203510(1 81(1C), 141.39(1C),

vé: D) 18638 213. 26 186. 28

Example —7c¢: preparation of 5-Amino-1- (3,5-dimethyl-phenyl)-1H-pyrazole-4-
carboxylic acid amide( Compound No: 77)

CN NH,
N \§ ‘ KB
N7 TNH, ~

) Cone. H,80, N™ NH,

/@ iiy Aqeous ammonia
H,C

CH,

\
ub

Compound No: 77
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Exanpl e -7c: preparation of 5-Am no-|-
(3, 5-di net hyl - phenyl ) - 1H pyrazol e-4- carboxylic acid
waniode¢s7@onmpound No: 77) 0O CN NHZ N N NHZ ipCZmNR009/000037
H2SO4 N N NHZ ' ii) Ageous ammonia onia I~ 30 H C
780@2%7 dfl, don&HulERIAP QUiadwNO chazged ffo VO .8A0ALERET ¥Sund bottom flask
/IN2009/Cg00037 780, 0 of cone. sulcghurl c acid
conpagter 1942 jpgchanical sgrer, AHEERe E61%5 Rk TR fPTdeRsSR under nitrogen

atm&PREIECRARS W& SoolRCRAMLIZAL, 64.0 o @44 hb§IB-ARA&T- (3,5-dimethyl-
socket, and condenser under nitrogen " atnosphere. Mss

pheqd)s 1 id-paragelorioeatkmnifsie Waézdéedgslwwig;ts e at dp- 1°G kg0t L3O min.
Malﬁt%lnéd %e‘Tﬁﬁs@ Yémpe%@r@ ¥t 10- i—ﬂ'@ﬁéf @@-QiS%ﬂl R@a(clﬁeﬁl h{agé tleﬁp&@t%re was

ots w se at -15C for 120-1

ralsemo ﬁéaﬁo‘f{é anc{ Raintpinsd theapgse Feam@ra@lraﬂt 456301’@(5011‘5&* 12@mm4§ 50 kg’s
of a;ra ed ReAGh Qﬂargaﬁs TR0 U SmebRR rduftl gogq%% ﬂ%ﬁ c%ggea to a

mal nt al ned "t he nass t enper ature at
mecm@mahsmers thsgng greter spgket; ppé kenfensse Reastiohmesgedhition ova added

slov&;lin;gt crltrsh%ﬁ ‘?&‘ﬂﬁﬂelf s‘ﬁk{ﬂ% %gtlﬁagmefnl %falfurg gﬁgﬁggsm%fb‘% Maintained the

anical stirre
mase deraeenatare, atRed@Id fn GPa¥k mdwland |admsmAsthaakd:esj pHs {08302 with

e SR Lo A R0 TS @@zngé?e JiT K —
at 36-40WTof Qﬂ-liﬁDmﬁO thdmlam ﬂltaflq'i asd mlldtm wabal with 100.0 ml of water.

Corigppnd i &b MR ROt 10> Rae LR BRI Sppounc

95.0&3/%@7)30%}3 120 min. Solid was f| I ter ed and solid was
Was |t 00.0 m of water. Conpound was dried
PHH%W&}%@ ¥ 55-60C. Obtained dried wei ght of the
S emnmgmd 95.0 g (yield 97.30%9 15 Purity by HPLC is
60% Qpectral data: FT-

Br cm'):
FT- TR 5n ey DI S80S BAIED, 3 a1 01000, TGP0 4653.1465, 1333
961 ]@5568])4@_@2, 1333, 961, 889, 689, 632 400 MHz i H Nl\/R
1\@2 S val ue (pp 49 s 82 CR),
4OOWN IS0 0 S s S5 49 13 TH3%, 68 S4B, 6.98 d

7 |
[3 @ﬁ%NﬂZ )],97%111?1%@%1202% 1c(ﬁl\2/8 28((2@)0”)

e M@Roﬁa{aﬂg (ppm):29.352C7, 3111;@, mm@cx 120400801 £38.09(1C),
138.888 246493 (10), 149.15(1C), 166.21(1C)
MS: 231.28[M+1], 216.28 [M-NH2]

Example-7d: Preparation of 1-(3,5-Dimethyl-phenyl)-1,5-dihydro-pyrazolo [3,4-d]
pyrimidine-4-one (Compound No: 78)

Z.
Ve
_
o
=
T
»n
=z
/ =
Z
-
N

N
f Formamide i
' 0
HC 185-1950 ¢ H,C CH;

CH,
Compound No: 77 Compound No: 78
Charged 300.0 g of formamide into a 2.0 L 4necked round bottom flask connected to a

mechanical stirrer, thermo meter socket, and condenser under nitrogen atmosphere. 90.0 g
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M5: 231.28[ M+1l], 216.28 [ M NH2] 25 Exanpl e- 7d:
Preparati on of
wa.2{08/08870F met hyl - phenyl ) - 1, 5- di hydr o- pyrazol o PGr/aNa$9/000037
pyrim di ne-4-one (Conpound No: 78) OH NHZ N NON
(. 39\|Hﬁob'|\bﬂ\|5 -AidEeI (Bs- Hin(étl@ﬂpﬂ;&ﬁd)lﬁ-ﬁpy@z&b-@c@ﬂoxylﬁ: acid amide

: 77 ,Conpo No: 78 Charged 300.0 of
(CorpRRir el Dt haol KOSHGR e R0 e RPaL rflu (185-
195T) Me@taRtbdithe Bass %}Wﬁk@ Rt fRbx §rig0I90 min! REICHE MBésGbmperature

and conde(% bé{_}]_der nltroaen at nospher e.

was Gooleg Wy BaE6 1048 PRGSO 086D $7 I oF BeininipE e mass

temp'_%ra%i’e 130-150°C. Mamtamed the mass temperature at 80-90°C for 45-60 mm Reaction

( di met hyl - phen yrazol e- 4-carboxylic acid
maS%ﬁﬁn@érawwamﬁmﬁé ?\%5 59/ M\‘%ﬂgaﬂ@ﬁ dhefaeps tqtaneratyrg 3t %%r%% C for 90-
120 LWEAPSHIR WhEAnasd & Rad V\Fa@ waShdauxit 160%0 nﬁ-gﬁ@tter 500.0 ml of DM

Mai nt ai ned t he rrass tenperature at _reflux for 60-90

Water gnd welaerufle sompeisd wsrp eharged énto \ias0 doé}n@éfed esound bottom flask
conn]céigd @ﬁeoh%gﬂalgtlfﬂzr, ﬂferﬁ’l\@h%{er g@:ﬁeta‘ﬂﬂ%g Liéélg% %a?sttem eratyre was

rralntalnlngt € mass erature8 I nta
raisedhto rafkis. tl\éempfémad dhe nws Sﬁnm@nfeoat wflug Ofoni 14+ 90Remntandnmass

5 STRSHRA W 5402 609510 5 0N 22800 15 0 0

minf Bbliceweslfikered sl sotid was wasisiderithn (0L mbOf Watat. Cotmpaarddwas dried

el efies & D79 BB wgit S S BRI R

Pumychyrm?ﬁCEd994ﬂ% mechani cal stirrer, therno neter
S c? [:5 and condenser. Mass terrperature was 10 rai sed
Petigl 95| ux. Maintained the nmss tenperature at refl ux
FT-fro(K B9-(68-' mmsamms 2950=;atsrm arosg; gssmmtq@g%@g &mf 1136,

- : ntain nass tenperature a or
1097233%%%7'\[&) ;ﬁs‘é& 85‘{:\&% 75 tergg and solid was washed
400WIHH 1 H B0 IDMS@f-d watvarue (&a{mwﬂ(@m ﬂw @gtﬁsml 05 s [Ar—Ha,

vacuum at - npound:” . 65.

Hb (F01.djod sdérMHﬁmlegﬁ ) sFibisc 0,98 38 Hognd HD) spec raf

R e e o

138.33(8C), $48.59(6¢p, 15669(1C5337460CMz i H NVR (DVSO-d 6) 8

2.34 s (CH3), 2.49 s (CH3), 7.03 s
MSF%EWHﬁHb (2H), ?.534 s)[Ar-Hc (1(11)))8. 19 s (1 H,

.29 s (1 H), 12.20 broad (NH)
Example —Te:Preparation of 4-chloro-1- (3,5-dimethyl-phenyl)-1H-pyrazolo[3,4-d]
pyrimidine (Compound No: 79)

Con |
b .
al fg
Ny N N{ \N/)
POCI, N

J@\ reflux Q

3 H,C 3

HC

Compound No: 78 Compound No: 79
650.0 g of Phosphorus (V) oxychloride (POCI3) was charged into a 2.0 L 4necked round
bottom flask connected to a mechanical stirrer, thermo meter socket, and condenser under

nitrogen atmosphere. 60.0 g (0.25 mol) of 1-(3,5-Dimethyl-phenyl)-1,5-dihydro-pyrazolo
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20 13 C NVR 6 value (ppm: 20.91(20), 107.46(10),
119. 38(2C), 128.40(1C), 135.63(2C), 138.32(20),
wWQaA2®95M71C) , 151.69(1C), 157.14(1C) Ms: 241. 26P0H/IN2009/000037
Exanpl e -7e: Preparati on of 4-chloro-I-
[3.431] pydmidbdig-Hone (Eoypound Nop¥8)azasl ahpiped.-Rbactidbmass temperature was

raS R g B raSinchche eastysuthei R = 7876 ot A ours

RehlotionABase wm&regure fwal?gaoglﬁthm 25830°¥)and )69(0‘.3 hd g;tf dﬂo{d??ﬁl@)s charged.
t roun omfla
MESRinE 2 e BrReRAG P40 1 A i 2of ke e crishea ice s

chagek gt aadol mmmsﬁfunw Begdm Rk Borine€aOn MetMaRAERrer, thermo

0.0 0. 25 ) o . e
mejer poestpiE Rk ISR Refiion msst vy dfded, PR Hofomainisinjes the mas
terﬁﬁ@&ﬁ&%f&ﬁ lWMahﬂQQ&i’ t@@@n%g terdpdraurél Jat 0- 10°C for 30-45 min. Mass

was char

ri mdine- 4 ﬂé gtpoun 2 g
terpgesptiie VR iSed (@ ApED ot 100 Ovealc, of (Chioxglernt g/as gharggd. Maintained the
ma(sa%gm&@ at MBOCToNRI4S M HBISHbENR M8 £ 203D nﬁﬁfse%ated the

9 hour's, Reacti on mass terrper ature was cool
boftem sgagie- layst @rsenio Javer grasdiiedr with Sodivia ssudthategerio obtammg the

mc%%ht@tc@ht@@tqs B&%&@%ﬁtﬁ@m@t 4idg cﬁtcar%én %Qgcl{a%ed?’lo[aésﬁemperature

crushed i ce was charged 1nto a

was r@ﬁ@cﬁ@e@ ?%Qri\dala@meé et mw&emmﬁ@@tatﬁé 5Q°@f§@h3ih4fcmm Carbon
and SoditiRs ulp&%@éﬁ? fﬁltg%}i ?ﬁro%ﬁéﬂ%w A% %Ef%?%sheﬁamt%@r@) ml of

mass was taining t
chtogafpusr. tilivate wed mﬂemd: indhianflask n€ldotofigmmass dis&ﬂqﬁemr:pje;tdy under

va@.fumz gtlgxgﬁf %&188881% e, ?ro&l\(tagor o oPrerrlnrQ?le r gtph' L h%iva%@un? %o complete
refvbnenthaitines dffvhlorofass at maneuempemtareamotms&ﬁgl 6’0?11’. Méeks4&mperature
i d th f 20 . S ted th
T TN Ty T R .
Maindinedntieuhph adneperqite aoD5-a010 fog 45466 mipDSEiduwes ﬁltHﬂécB:ﬁid the solid

v g o B ap e SR eP Pty g indE Sacuum at 55-60°.

Dryf&efgﬂieoﬂ\themlﬂpdmad Jelteg (veds 86.6per at ure at 45-50C for
nd sodi um sul phate was filtered

PFQQ%P%EW%QH% %889 d bed was washed with 300.0 m of

spga}apgmorm Filtrate was collected into a flask.
Chl or oform was distilled compl et eI under 15 vacuum at

FTRRs& B fger 1B 0902998t 2UP oS 1601(§0 i 18P p4apldBld26i gh

13YRABY UMY 9 1 SAMPIBY 848 lkgfove the traces of chloroform at
mass t enkmr at ure’ not croossing 60C. Mass t errcper ature

400 MHz 1tH N (DMSO-d 6y: 6 value (ppm): 2.36 s (CH3), 2.49 s (CH3), 7.05 s [Ar-Ha,

Hb (2H)], 7.73 s [Ar-Hc (1H)], 8.69 s (1H), 8.95 s (1H)

3 C NMR: & value (ppm): 20.97(2C), 114.47(1C), 118.62(2C), 128.56(1C), 133.52(2C),

137.70(1C), 138.56(1C), 152.33(1C), 154.0(1C), 155.2(1C)

MS: 259.26[M+1], 223 28] M-CJ]

Example —-8: Preparation of 2,3-dihydro-benzo [1,4] dioxin-6-yl-methylamine hydrochloride

0 CHO  methanolic ammonia 0 NH2 {PA HCI
(O = O
o o
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was cooled to 25-30C and rel ease the vacuum 250.0 mi
of isopropyl ether was charged. Mintained the nass
wo eomessaitre at 25-30C for 45-60 nmin. Solid waBCT/IN2009/000037
filtered and the solid was washed with 50.0 m of
242.@Jqfr d{ig}thar@ﬂlh emmao@anias lllO[l%W&Bb}d cheedcal mshey][Neterasrherhical assay:

23.@%@ @Volu'g} ld’gb%b r\nrl)\ﬁ Iggci] §0 @ § (é_‘:@f& Cgﬁrrég ?,93;9;1 %g)ﬁ('élgpgc%fboxgdehyde

wedahargedihid R2(KL Bnycked mm]n)i boB36iA Glagld) =Bnne2 Ot 28ﬁé|ehamca1 stirrer,

1614, . 160 9 546, 1 426 137913
ey g Spaket 738 Sopiginers o 2036 ghe, WA AkSomin at 20-
30°6) AfteB disadutton( ip pIEhr. RBacﬁGn ﬁlaéﬁbﬁ)ehargedﬂr&td;a 2. @Hﬁ)ydrc?geﬁlﬁoﬁcetﬂe at

20—%&”% @’O( g::l‘?f %}_%] mggef éwvgl[lﬁéth'(\% rﬁ1?1ed£dva§ﬂq§@ed unlzper nitrogen
atmbiphert/ Kee, wasl Hittbd ¢ e, h)lﬁ(?geﬁaﬁérl@)ltroéeﬁ%tﬁﬁﬁﬁl@e was removed in

Hy rggengtggéet)dwl g@gi?%g?ggi%s [ng (éC) 154 O( 1C)gg(sawﬁ5f feeded upto

50-- ﬁ psl:> HERRIGdehtibrOtettfo Sndél BycHIagioR Qﬂ&@taﬁ&g‘éﬁe hydrogen gas pressure

i.n-6-yl -met hyl am ne hydrochl ori de

(501\?ét WAl e Tadergen LANOEIPPHPAISHEPPRILR carfiommags tomperagee was
ralsWtczQ@ﬂé@&ﬁ@ﬁhfgéén'\gag%ﬁ%@igg is %gpe@athS Mgthﬂ@%tl'oﬁ mass

anmmonli a | as / %ﬂac em cal assay
tem@Préwrecws cavgbéy@ 2542@ Gblesgingd twmimgen geepressme] at éerés psi for till

f -.6¢c
the wg r eg%hg éﬁél Iﬁpﬂéanagzs%méd Enec g%l %@ur@ g%tlhtp}gﬁwﬂ#( Fﬁe@%d Bltered
thrapgh hpftaw bed wndee olegerc atinosphiere: Baney Nikke! mms mesked witic £€0.0 m! of
a t
met‘ﬂ%l%é 8\9@&3@%8%% gﬁlhgegeolfﬁtélr%t% %\Iqass &ﬁg(ggds ?r&é ac{lgs?( %/Qethanol was
distilled complepgdundet waeaulﬁ a masshiympargiareatod crosgihg BﬁC‘aMass temperature
20- ! of Raney. N ckel it than dri
waghotedtto, e cOuRl RARE et AU PEROREPE sl Wes addea.
Redction masstpdl tvheadiystkrdog @05 . witk IPAGEEN h/&ﬁﬁfﬁ)lﬁéﬂlﬂlle @ndsBiemperature
r din dr ogenat.or t en ga y.
ot 5T o dofog, P e T lered o o s VBghedtn 200
ml ﬁﬁisoprtip}h wibohele Uﬁtﬂgmd(ﬁﬁsi dredumder Vaﬁﬁlﬁi}- |61E (&g loiﬁgcs Dry) compound
3 rogen gas pressure pSi
We‘gl?tr 1151f ‘?ﬁg" %ng"obbﬁ gas consunption is stopped. Reaction
spem@;ﬁﬂaﬁen'per ature was raised t o 40- 45C. After hydr ogen
as_consu t| on i s stooped at 45-50C. Reaction

HpBPAemr & 314402867648 10L, 269‘*3,@&,5%56 H7AOnRESa077.7,1051.
hyd;r3gg%n7.g,a§72m essure at 50-55 psi for till

MS: 202.6 [M+1]

Example —-9: Preparation of benzene sulfonic acid 2-(2-methoxy-ethoxy)-ethyl ester
(Compound No:83) ‘

0
N
Hsc,O\/\O/\\/OH + C o) Hsc,o\/\o/\/o\#
o}
Compound No:83

100 g (0.832 mol) of diethylene glycolmethylether and 600.0 ml of methylenechloride were

charged into a 2.0 L 4necked round bottom flask, connect to a  mechanical stirrer, thermo
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t he hydrogen gas consunption is stopped (about 90-120
mn). Raney nickel was filtered through hyfl ow bed
wae@e098Tid r ogen at nosphere. Raney N ckel was wesHhex009/000037
with 300.0 m of 15 nethanol under nitrogen
meddri¥ockRt) @oiender hiidadittoniagnet Reh@ioh @thsé Whdeadldd!t@sK to 0°C and then

o DD S oSl TPAEL) YL Yo B va

ad&@lsat Qﬁﬁihﬁﬂnﬁgothé Qndkb CerapilatiR| £ a3 Q0 t(NE, RGN n5£§s Qerﬂi&er&ﬁre was
al cohol. was ?d%e Reacti on nmass

d.
ralaﬁ‘d’] 4thes é%w T wpdsunintaings {5 2 i RSact P RISa R ieH Sd9.0 ml of

mdiIRRERbIEand 3actifn 3faSs WA coBfed 9951t d 044N g6y, O?ﬁl' Jf rWa'?é} vas added
Solid was filtered and solid was washed wth

anghfeagion; wass tUpReAratuic s Risedds B o A Cunsl raginteined ﬁ@re?ro i, Organic

lay‘éﬁ% MeBhrafed 351@ ﬁﬁc Cl Os’v'ﬁdwaé'fﬁﬁ gxl?igh 2%% 08, 09mf %9re1 ¥ sodium
199 . Spectral R (K Br)

blcazmrzats sqlgtion, @r@@mam WRS Qmedéwmw@n@snm amd meigdergchloride was
coﬂéglgﬁq%f dlgtﬂi%a ugdel%écu%n'p b?)tagx}ed%ﬁ%e Qi1ami 5%{??3\'2129823 (53 rg }3@1&] 84.4%).

reparat i on benzene
Spectiapdatast hoxy et hoxy) ethyl ester (Compound No:83) 0

F’%I%@ie%t)é%n-& %ggﬁfgs%x,%z%g%% 181184529 13]%;'5 Oﬁs’m 9233C849.9,
79310,6&&936 ene gl ycol et h&/l et her and 600.0 m of

I I hl ori de were charged into a 2.0 L 4necked
Mg?g é[lgpsfomfl ask, connect to a nechanical stirrer,

Extihple FDO: R‘vdpavwoﬁGBQJ(MMyE%@)WE}O%ﬂ&QOBﬂxpoﬁﬁtN(B 84)
socket, condenser and addition funnel. Reaction mass

was COO| ed t 00@ O@le@a@r@héahﬁu@ma 210 O/QL/Q7 /FQ/)NHQf

tJo.e I I
3%en\z}e/ﬂ%/%ﬁlm|cﬁrﬁ%ﬁyl chl or i det 120sig0° a:dded at mai ntaining the
mass tenperat@e at -5 to OC. Reaction mass

13§ Was raised to 25 to 30C ' ioned

C?@F gdﬁ%&urg Reacti on mass was dil ut eg&\%pwd%%.gg m
1800 25(0rtdt tgl) e betcne isuléordm acid ée(@ﬂm&bhomwﬁmxy&hsthzlo@tee dCobmpound
No, ‘?95) a?xg %8?) O?xg ‘fgleman Stic amlglon a Wef fg‘dde&i gl&:?g I%Sr%gstulreos%aled kettle.

erature Was ralse
Readiion mailsmwds beated30 lm-ﬂl30°0ngﬂen S?.aledl ayelition. R aefhar @b demperature

wel Bt 20 DRI L PR e s ek RpinaF Ve ol o307
andnntthasod thias o&wiplplelyadigtiidd MRddh yhnaC Re@ainh @S was diluted with 75.0
ml of water and mass pH was adjusted to 1 to 2 with 5.0 ml of conc. hydrochloric acid.
Reaction mass was washed with 200.0 ml of methylene chloride. Again aqueous layer pH
was adjusted to 9-10 with 130.0 ml of aqueous ammonia solution. Compound was extracted
with 300.0 ml of methylene chloride and organic layer was dried with sodiumsulphate.
Methylenechloride was completely distilled and finally applied vacuum at below 50°C.
Crude oil weight was 39.60 g (yield: 48.1%).

Spectral data:

FT-IR (neat)(cm-'): 3369.7,2876.4,1584.8,1457.2,1354.2,1304.3,1245.3, 1029.7, 849.3,578.2
MS: 120.1 [M+1]
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10

15

20

235

conpletely distilled under vacuum btained crude oil

wei ght was 183.0 g (yield: 84.4% . 10 Spectral data:
wo-TeobBog7neat ) (cm 1) : 3066. 4, 2882. 1, 2824. 4, PCT/IN2009/000037

1586. 1, 1448.9, 1359.2, 1187.3, 923.7, 849.9, 793.0,

689.6 MS: 261.3 [ Mtl] Exan'pl e -10: Prepar ati on of

2- (2- Met ox eth y eth amn ound
ExgabR kI S Lt RO et S aopsobeay drine
(cd;ﬁﬁ)@nﬁ:mq;g nd I\Io 83 Conpound No: 84 180.0 g (0.69
) of benzene sulfonic acid

2- (@ het hoxy- et ho et hyl ester (Co(gppalund No. 79)
and “600..0~° @fr@{%a gihanelicg Wer ev.charg
1.0 L press eal ed kgkt! e. Reactl on mags

heated to 120-130C under seal ed conditions.’ Reaction

mass tenperature 20 was maintained at @&g0-1306f.or5 4
hours. Reaction nmass tenperature was cogrﬁg%éto Z'gSOC

60&A anlradt haﬁbanomgmmml [Biotst gs eliegtidal hesay: (AddBpwirdcendi33.0 g (0.118

é@;ﬁ H—ﬁ ? ﬁ@?pegh I)?—%{o ?bg‘?ﬁﬁgh@ v%re %@5 géd ﬁl@cga 20L
4névicekt mmi dxotto,rndlasld conRetitt & on  Meskanigak stiveesntbeknwi kter socket and
COI%QQSCQ -?6 gftyx]%il_ tﬁg%ﬁg{ ho? ?g%’%dn@]gﬁ Lo niiy dks@glﬁ{lono i_l clear.

was a jUS e aqueous
Regwiontmass waCehmpged thtova2.@ Xt ydodgenht@Sketilet at ZZDI{D"OI ﬁB 0@ of Raney

gl s 2 il R SRR G R Bt Y e to e

hydtogdniatok.aditrepeh étrrm&ﬂhlege W mededvi ﬁ&lydm@hatbﬁk@ﬂ% ﬁ'ﬁﬁlhydrogen gas

by é{g%z’lviye ﬂ%#lqgﬁ%ﬁg%ﬁﬁ%ﬁ% fgedeg E)% 5%| %5 psi 1n]h§droge£atlon kettle under

7 dd 4 2 1
oso’flgeggnfl\&gitgm étgg ga %615 '\%3 Qj-rg%ﬂrf 51)3584 1)'51% Bl 5th8, hydrogen gas

WO
consgmalien @ﬁ@p%ﬁqmb@mdemwm&wpwed 1@ 40-45°C.After hydrogen

gad CORAMBLOPR Soofkd Rl mszzobc&Re(a&rdﬁDmmO%eéwé vms%%u to 25-
benzyl am ne (Conmpound No : Met hanol i c

304 AtanagntheRihydiReen  2pB Pressyeg - M 50438 . pei| for tily the ipesiigegn gas
coMm t1§51s@%p@d @bo@tf 901132&1%99' lg&egmgf ad ﬁl@ér@d tiftSugh hyflow bed

chem cal assa V\/L
under nitrogen atmosp ere. Raney Nickel was washed W1t 300 0 ml of methanol under

nitrogen atmosphere. Filterate was collected into a flask. Methanol was distilled completely

under vacuum at mass temperature not crossing 55°C. Mass temperature was cooled to 30-

35°C and release the vacuum. Obtained oily mass weight 31.0 g (yield: 93.6% by theory).

Spectral data:

FT-IR (neat)(cm-'): 3356.1, 2954.9, 2857.2, 1606.7, 1591.2, 1515.0, 1444.1,1426.4, 1260.5,
1235.7,1137.9, 1116.7, 1068.5, 1028.5, 863.0, 808.7,653.7,589.5

- MS: 281.2 [M+1]

Example —12: Preparation of 3,4-bis-(2-methoxy-ethoxy)-benzaldehyde

HO CHO kocOo3 H,C o ~_O CHO
HSC\O/\\/I + U _ 0] :@/
HO Acetone Hac/o\/\o
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25

30

nmol ) of 4-nmethoxy-3- (3-norpholin-4-yl-propoxy
benzal dehyde were charged into a 2.0 L 4necked round
whoiom7is ask, connect to a nmechani cal stirrerPCT/MN0002000037
nmet er socket and condenser at 20-30C. Stirred the mass
80.0 @r(030134) off 4-dihyBdx tBéthlfdb}@rde @h& 800. 0 vl of adesonelvesdd chalded into

. 205:@%%1%:8 Lrl%lggqgr\é%sﬂ%g eéj%;tomgagngv%c}mpgﬁg%édr og[g%fantoolgleter socket

and\[ﬁinbaméﬂ at@dsi3ee. MStlcmhﬂa’sSj ods stirebd for R0t things2a . 0ad( NS Aldd) of 1 -iodo-
Nitro

ttl e mas fitt dr ogenat or,
21 a2 P03l o P GPOROA coPoRls (1e8 Gharepd. Reaction
mahwﬁsq&at@dgaseﬂ@ymcﬂm Yhaéd téﬁbd:rﬁlt@re Wb igRthed as réﬂaﬁ for 6 hours.

f eeded upto 50- n_hydrogenation, kettle under
Regedion prasg 68wefaﬁ5ﬁ? W@&E de P Ha"3yd ARG BT ale Sﬁf i @ap filfered. Acetone

wa 5&n§l@te[§5th)st1ﬂéd| hndeh @adwﬁra‘igﬁfbmg@@’clfke%ﬂﬁx@%’ssoﬂad diluted with
opped.” Reaction nmss tenperature was raised

40%1@.9&% PBfer HyRIRRYEH Wag sxirastsA STitipt00dhm] of efhyd @s@t@re &nd organic
1ayél5w§50&;1edpﬁﬁ§ ‘ébcﬁﬁ‘m ]ﬁrﬁtet HRE Bégta{ié %a%%?@& f&iis%l%dzlﬁlder vacuum

C. Mai nt al ned dr ogén pressu
an¢ ﬁnalb’ nplipdh él&lirymcwérﬁt @a@w éQi’ﬁlsurﬁ?(zOog P cyide mn@tnct ( Oil) was
Raney ni ckel was filtered through
Omﬁégfgﬁlﬁqg%ﬁunderbﬂ,trogen at nosphere. Raney N cke
Spestrel Daighed with 300.0 ml of net hanol under 20 nitrogen
%@g@@ §27F|Iterate was collected into a fl ask.

t'h no was distilled conpletely under vacuum at
288962820 o8 5 81108@2,4608.8 1439 51 126 .53 TSR B2 5t (0150 2:R1046743.4,653:
65%? cooled to 30- 35C and rel ease the vacuum Qotai ned

Ty mass weight 31.0 g (yield: 93.6% by theory).
MSSpgt4vetliidata: FT-IR (neat)(cm1): 3356.1, 2954.9,

2857.2, 1606.7, 1591.2, 1515.0, 1444.1, 1426.4, 1260.5,
25 1235.7, 1137.9, 1116.7, 1068.5, 1028.5, 863.0,

Ex$fifle 715 Popaiabish ob3,Mbis- 2BhetBodyMithdxyibail &nind d No: 86
hPr e‘:)ar ati éjnmof g 4 bllss@(gzen%t%xyxygbt; oxy) - rl%\ﬁ(z:%m%?ﬁydg )
3 : b A 0

SCTAT N2009y 00 037 .0 g
¥, 4- di hydr&exfyr benzal dehy 0 m
of acetone were charged into 2.0 L4necked round
bottom fl ask, connect to a rrechani cal Gampaued Not 8&r nD
tar soc d_conde 5- 30 Rea
60% Sn’ﬁ I;S ; rxléxg{h]anoem ?}nmomagglg{e aé( enﬂfangfs?y ?§ g%wé\gﬁ and 60.0 g
(0.226me1) rod 3y bist{2qunestlamg-c bRy )begtaldehdanwbne ohbrgpdimes ai2.01L 4necked

C nat.e,were charged
rouf b i e W h O° TieahBRAL 1B, TgTa masiet earhes fedigondenser a
20- B(E’Ul E’utifreﬁictlie.:2 Marofor 30- 30 Reaet 2@30°@&$ﬁertéi@§&ﬁﬁ(?i }étfc%avmactmn mass
COo0 o i norgani c (o] N wWas | er
Ve B A %gﬁw ReEPgoLKEts Al 265 aeB, heaffingy Nickel (with
Meﬂn@hcﬂwdﬁ&‘@ WS NEHarbed J RS Sniddgen d bimbispitbrdv Kettle4%s Oﬁtreed to the

of DM water. Conmpound was extracted w th 400.
hydéngpqtora&ttr%geg aHesPBPIg gyAs ¢emoved in Hydrogenator kettle w1th hydrogen gas

by slowly flushing. Hydrogen gas was fed upto 50- 55 psi in hydrogenation kettle under

oscillation. -Maintained the hydrogen gas pressure (50-55 psi) till the hydrogen gas
consumption is stopped. Reaction mass temperature was raised to 40-45°C.After hydrogen
gas consumption is stooped at 45-50°C. Reaction mass temperature was cooled to 25-30°C.

Maintained the hydrogen gas pressure at 50-55 psi for till the hydrogen gas consumption is
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10

15

20

| ayer was dried with sodiunsul phate. Ethyl acetate

was, conpletely distilled under vacuum 10 and finally
wappbiogstihi gh vacuum at bel ow 60C. 69. 20 g of BCT/TIN2009/000037

product ( G1l) was obtained (yield: 47.0% by theory).
stofpeictabalt 9D min):- RaAnBy 3448 was2BRPed/through hyflow bed under nitrogen

2889. 4, 2825.0,.1685. 8, 1586.,2 08,8, 1437..7,1276..1, 1198
AP SRR 0TS St NORY RSO0 fa ST ogBhgnsly pads itrogen
atnisphefd. N lidratexoaspd odleetdd intdrefisk allethandl fwas, distilled-completely under

2- met hoxy- et hoxy) - benzyl ' (.Conpound No: =~ o
Vo RSy PSS A RGPS Sahfo M tER BRIy oy op ey 30-35°C and
reléds€ihe vadum. B3GiKadRaly MasHvaigR G2 Canpaind6/99s). 86 600. 0 m

of B%#hanolic ammoni a [Note: as chem cal assay:
Spegran@dw/ W and 60.0 g (0. 236mol) of
h&@sﬁm&hﬁQS@s?@Lnoxy-ethoxy)-benzaldehyde wer e char ged
intoa 2.0 4dnecked round bottom flask, connect to a
mechani cal stirrer, therno neter socket and condenser
at 20-30C Stirred the mass for 20-30 mn at
20-30C After dissolution is clear. Reaction mass 25
was charged into a 2.0 L hydrogenator kettle at :
20-30C. 33.0 g of Raney N ckel (with Methanol dried)
was charged under nitrogen atnosphere. Kettle was
fitted to the hydrogenator. N trogen atnosphere was

' t it S .« g
g FIRESH: (RIS b L e B3R Sy
deriivatigsd comyperandinumbkst 1 ®© 1dn Heve beaspiepdred ibyrfolldviingithai mrectdure
p HYQ@)&% [, gas pressure (50-55 psi) till the
mehxl/cglreoqen c’g)s %

0 consunption is stopped. Reaction mass

Cenpemndt uf e Makcular sed tMoléddHa#5C{ Af t er hydasgesks gas

nsunptipn i s _stooped at 45-50C—Reaction—+Rss —
(R at uf e v{[‘.élgn%?)ol dd t VUE30C]  MAFHERI nedl t hBeakil

RY@0gen Uae, B aee)r & at 365.p5 P$! Beg 4T 118824 [M-1]
hydrnnpn s _copnsumtlion is 54 2009/.0987158

PCP2I N2000/ 60¢b8%025t|oppeddTtibou] 983136Mii nj. 3RaAdY-1]

N el Was {} TN ougl: Ty ow hgg ' il
3 e.bﬁ'giﬁﬁﬁ@]. #98.0'Y H&8!s AT ST 0'427.921?1’-‘1]

at nospher ney Ni cgkel was washed W't 00

nmetidanol unfextl N Ozoden 3WSbspher e 38&H[NEr at e 384g[M-1]

aanal
ITU1

Ll aait Al ot & o £ o I,. Nhi-:-\ ‘VAVa.ﬁ . A“':':I :AI
ESH%FZE? ngglé?qsldﬁgzgum ‘g{?" SS te%%?%re ;6‘172'5 [M-1]

cr@ssi ng B5C, HYR&®,t gnper3ar e was 8638 gdjt o] 3G6330M-1]
——anRg—b—+el-ease-thevacuum _—Obt-ai-hed-—ol- Ly mass—wei %ﬁt—
5293 g (yi eFetlidbOs0y|. 2930 2932 [M] 292.21M-1]

08 C24H23N50, 413.0 413.4[M] 412.4[M-1]
09 CrHNs0; 415.0 4154 [M] 4144 [M-1]
10 Ca3Hz1N50; 399.0 399.4 [M] 398.4 [M-1]
11 CoHNz0 355.0 35530 [M] | 354.30 [M-1]
2 CorHiosNO; 468.0 363.5[M] 467 5[M-1]

The analogous intermediate compounds of 1-(3-trimethyl silanylethynyl phenyl)-1H-
pyrazolo [3,4-d] pyrimidine derivatives, compound numbers - 13 to 24, have been prepared

by following the procedure mentioned in example —1
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Spectral data: Mass spectra: 256.3[ M+tl] 10 The
anal ogous conpounds of 1-(3-ethynyl phenyl)-1H
Wegeaped7es [ 3, 4-d] pyrimidine derivatives, CONPOUINE009/000037
nunbers - 1 to 112, have been prepared by fol |l owi ng
the procedure 15 rrenti oned in exanple -1 Conpound
Mol ecul ar Mol ecul ar Mass peaks Nunber fornmul a wei ght
PemkeundPeak - Molecilhr C2R HIVINRORa383. 0 383 2niaM lieéﬁsg q

C18 02 B37.0 .337. 3 FM—336. 3 [
Slibtineos 4068 R0, & [ M%7 5 [Mﬁeakm Clorireles

385130 385] 4CM-1253§6284[ IT 45§15 C2 M+‘i]d ,L5556@]
FM—472- 5 M 06 (RIHISNS02 ’%FQ () 8.3 [M 3

(M 07| EmBkQEd2 po3. 40903 MlOQQMﬂ][M 1P09.98M]

Ta W VU nifaYa)

C24493N507 a1 Y, 4 IV|-J.;
S e RO, H/H?Wlol BB 206 57550
[ M16398. 4 FMTEstoi&i 21H14N5@ 353, 0158551\/3{1]“\/] 3573 Ra]

nnnnnn [Ta¥aWal Tha

J

[ TVF ] 12 A68- 58~ JL IV! 3

gna Oqous r?e%ate con‘po nds 54?7(’[@[%1 TEt Iﬁﬁm\ﬂ

si |Bnyl et w(ﬁbhiflzal‘{s@@?lyl ) - 1H44 10y r azol @4D3 [WRd] YT 4 STINIF
; mmhers 2 tno 24 have heen

S?:sl?;?é:jv g&/“fi‘ﬁ%{;pu i Ilrﬁgﬁp‘?)ocedur@%lﬁ]}dﬂoned 3pmh4 [M-1]
exaepl e - lC%@I:@@O)@ 2009/@935(715 PCAR4. MNEH%{ g .6 TN

Compound-Mol-ecul ar. lecul ar Mass peaks

weiZdht Pe Q%FIZ%QRSIH 34@25m5ru5@&6 463] 0] 487.6 [M]

456,06 MVFI T TN CRSl 7 408610

[I\/I?Jz ] r40q %%Bﬁﬁhéo%sg’ 1H3 NG%SI U%?%Lt@ﬁ l\ﬂjl{]6 [M]
57@37 [M|Ca 25026827 ) CRSI27457. 0| 4888.3 [V ] 454?2735 [N
1724 2 PR RN OR[>0l T ™ st ey T 5407 1]

The analogous compounds of 3-iodophenyl -1H- pyrazolo [3,4- -d] pyrimidine derivatives,

5 compound numbers - 25 to 36, have been prepared by followmg the procedure mentioned in

example— 2
Compound Molecular Molecular Mass peaks
Number formula weight Peak-i Peak-ii
25 CaoHi6NsO, 1 485.0 486.3 [M+1] 485.3 [M]
26 Ci6HisN500l 439.0 440.2 [M+1] 439.2[M]
27 Ca6HaoNgO3 1 600.0 601.4 [M+1] 600.4 [M]
28 CooHisNs0; I 487.0 488.3 [M+1] | 4873 [M]
29 . CoqHpsN50, 1 575.0 576.4 [M+1] 575.4 [M]
30 C1oH1aN50; 1 471.0 472.2 [M+1] 471.2 [M]
31 Ci3HioN502 1 395.0 395.1 [M] 394.1 [M-1]
32 CooHoN50; 1 515.0 516.3 [M+1] 515.3 [M]
33 Ca1HzoN503 1 517.0 518.3[M+1] 517.3 [M]
34 C21HzoNs50, I 501.0 502.3 [M+1] 501.3 [M]
35 CioHNsO I 457.0 458.2 [M+1] 457.2 [M]
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18 C24H23N5QRSi 441.0 442.5 [Mrl] 441.5 [MJ 19
C18H19Ns2Si 365.0 365.4 [M 364.4 [M1] 20

W@E200bIBISBI2SI 485.0 486.6 [M-1l] 485.6 [M 21 PCT/IN2009/000037
C26H29N5(3Si 487.0 488.6 [ M+l] 487.6 [M 22

C286129N5( SJQSH’LMIMZ-%VMU 47157 4 M+112 570.4 [M]

C2AH25NEMS|I— 42704285 fl\/l+1'| 427. 5 rl\ll 24

C30H36N6CRSI 540, 0 541. 540. 7 y The anal ogous

The 2glggaNs gemppungs P%%rew@wpy 1 w%za%% {lpyrimidine derivatives

comp¥hitd Ruhyaes -berth M8t Ha¥EBoen ?re‘fo@t@@ QY RS 10MIBHBE ProvediPe MlntRfied in
ave been prepared by foll ow ng the procedure

exapl§r Boned i n exanpl e- 2 Conpound Mol ecul ar Mol ecul ar

aKs I Peak-1 25
& E‘irgﬁmcpzl %55@8‘&483 3 o GM?* n[g 3 [M Még%aké

lﬁmbmsm 02| for@glag 440. 2w?wh¢1] 439. 2Paek-i 27 CZ6I1@§N'603

L Fa¥aYal f\ o4 A [\ P | 4 -AA 2O NLI1 QNI N

288 3 [ Mi1] N, “’”238@‘4%@8?#?@%?0 "o Rap

[Me] 573 CCFMN.G) CIOHBAN602 1| 40 X0M7E. 2 [ N8B [M]

471 31 131 O0N5021--395 1[N 2 1 [ N1]

Eéf?:zzHﬁq mf&?{?ﬁﬁ"”; 5149%0] Mrlwi‘)fés BT YT

C24g12ONS0 5 @zlﬁ;'gﬁs@g 8. 5361 | PBE7a [NA1] 34 386. 4 [M]
C211420NE 5010 502 3 [I\/H—11 501 3 [ 35 CI19HI1GNSQ

| 467.0 ﬂLSSCZZHFML] h57. 3748 56 \/ﬁ5m](3987151745[¥]

PCI T IN20097 30 C23H gN602 T3 0 97 L3306 Wa]
570.4 [M ngﬁléfng ogous_conpounds of ~3-cyandpheny! AL

" 143 pyr dz el [N d] py 204D di ne de?r%\?-e{M]ves' Z%I-‘MMH’lﬁ

TR Bt octdure BRRCT ohed 7N Dexaripl oo M apdund - M)

Modzcul an MobEeNk@F Mass 4peaks  Nugitver [M-oir]myl a 4864 gii]

Peak-i—Pealk—ii 37 CRIHIENOR2 384038540 rl\/u.11

3% 40 [N CadoNihngNe0F0%8s. 0 3A014 MUY (33404401
g CouhieNeO 3560 3573 [M+1] | 3563 [M]
18 Cort N0, 469.0 4705 [MFI] | 4693 [M]

The analogous compounds of 3,5-dimethyl pyrazolo [3,4-d] pyrimidine derivatives,
compound numbers - 49 to 60, have been prepared by similar way as mentioned in examples—
45&6

Compound Molecular Molecular Mass peaks
Number formula weight Peak-i Peak-ii
49 "~ CoHziN50, 387.0 388.4[M+1] 387.4 [M]
50 Ca1Hi9N50, 373.0 374.3 [M+1] 373.3[M]
51 CisH23N50, 341.0 3423 [M+1] | 341.3[M]
52 Co3H34N603 502.0 503.6 [M+1] 502.6[M]
53 Co2H23N5O, 389.0 390.4 [M+1] 389.4[M]
54 C26H31Ns504 477.0 478.5 [M+1] 477.5[M]
55 CisHisNsO, 297.0 297.3 [M] 296.3 [M-1]
56 C24Ho7NsO, 417.0 418.0 [M+1] 417.5 [M]
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5

10

39 C27H29N703 499.0 500.5 [ M-1] 499.5 [M
C21H18NG02 386.0 387.4 [M-1] 386.4 [M
WAT0INTS. 5 [ Mr1] 474.5 [M

40
41 C25H26N604
42 C20H14N602 37BCUIN2AA9/®0037

[MH1], 370.3 [M 43 C14HION602 294.0 294.2 [M 293.2
W 2447C% W AT 54TV} 4Zﬂ@.1 ™M 3142

C22H2 NG0B 412?{76 AT7. 4 Jl\/H-igL? 4412[bj\/l EDONGS
400580 4014 QbHAN00] 4 [M)3047 c O‘l‘Qﬂ@rl\ﬂB@H?pSEa 0 4957#¢]

i3 oao 3 CR6H2 N2 4 WAL

469 Qm@wnal gous dor[p_lJnogs?Ogmﬂé 3??1 ™Ml
pyre()zol o I3, %HQZN@JI m di A@2.0leri vat47\3e65[M+1c]orrp0lﬂ7ﬂ6[M]

nit ar.c /IQ fr\ A0 . hhvin hoaoan ey aod - by cida | A
—AtHBetrS 0—bt5 havre—been prepatrea—moy—Sttr+atr—way——

as nmentioned in exanples- 4,5 & 6 Conpound Mbl ecul ar
Number formul a wei ght Peak-i
ThReaKogdus célpsuhdtRiMa0R1- B8 /pyvaz3 BT 3 4L dYpidim3fde derfvMives,50

Mol ecul ar

C21H
cogpeu

Mass peaks

b ] LA SeRprbysd B BRNB3SDO 5808, 6

exﬁ,k@@_zbg)&.(ﬁ[l\/] 53 C22H23N502 389.0 390.4 [ M+1]

ALM__ 54 _C26H3INS04 477 Q 478 5 [Mel]l 477 5[ M- 55
Eomppus02 2delesulo7 5 [Mplez‘d@r 3|[M1] 5B 7N502
AifmBeA 1810 [ Mihhia41745 g i a®{o /14 Peak-ii
PCT/1 N2009/ 000037 _ 57 C23H2 N503 419.0.420. 4 {] Mt1]
41964 [M 5&3262@%532 4(333@ 404, 437[4m+m+14m 4[3VB-A1MdD
Qll I’)llk\LgG 3!‘{\. fa ﬂf‘f\. A _[Ivr'_ \JU.Il Lnf\r\lr\r\f\
472. 473 6*’[3 zifL%z I\/?Qﬁﬁ'ﬁe analgog&g c1 oungg §¥‘]
mted yl - 1 @y}ﬁ@lﬂgﬂ)@ 3 44@$0pyr| m@Qtﬁe[MIJelr]l vat 1488S$[M]
comound-munbers t+ o271 have -been-—prepared—-byv
si n?4 ar Wary %Hﬁ%]ﬁ% owed .32 g eman%‘;e"'s 4ler]S & 6”754[M]

65 CasHaoN504 463.0 464.2 [M+1] 463.2[M]
66 C14H13N50; 283.0 283.3 [M] 282.3 [M-1]
67 Ca3H,sN50, 403.0 404.4 [M+1] 403.4[M]
68 CoaHosNsO;5 405.0 406.4 [M+1] 405.4{M]
69 CoH23N50; 389.0 3902 [M+1] 380.2[M]
70 CaoHzoNsO 345.0 346.4 [M+1] 345.4[M]
71 Ca6H3oNgO; 458.0 459.5 [M+1] 458.5[M]

The intermediate compounds of 1-(3-iodophenyl)-pyrazolo [3,4-d] pyrimidine, compound

numbers - 72 to 76, have been prepared by similar way as mentioned in examples — 7a-7¢

Compound Molecular Molecular Mass peaks
Number formula weight Peak-i Peak-ii
72 CeHNLICI 270.5 271.6 [M+1] 270.6 [M]
73 CioH7N4L 310.0 311.1 [M+1] 310.1 [M]
74 CioHoN4OI 328.0 329.1 [M+1] 328.1 [M]
75 CuH7N,0I 338.0 339.2 [M+1] 338.2 [M]
76 C1iHgN4IC1 356.5 357.6 [M+1] 356.6 [M]
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Conmpound Mol ecul ar
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- 80 to 82, have been prepared by simlar way as
mentioned in exanples - 7a-7e Conpound Mol ecul ar
wokloeoed7as Mass peaks Nunber formul a wei ght PeB&F/IN2009/000037
Peak-ii 80 Cl1H12N40 216.0 217.2 [M+1] 216.2 [M 81
112H10N40 226.0 227.2 [M1] 226.2 [M 82 Cl2HO9MN4CL
245.7 [M+l] 244.7 [M 59 WD 2009/ 098715
1. S’&BEtﬂuNZlQ@@deIMI@S%] pymislire derivativespifetmuled.ed pyrazol o
[3,4-d] pyrimdine derivatives of formula-1, HNL m
R2 ~N NON N WR)n Formul a-dy-t5kaad phar maceutical Iy
acceptabl e salts thereof, erein n and mare 1, 2, or
3; Wis single bond, C g laT yl, al kenyl, al kynyl,
NH S, SO S02, 0, C=0O ow~anFam de group, each Rl is
i ndependent |y sel ected fgom hydrogen, halo, hydroxy,
am no, hydroxyam no, @ XYyr Al tro, guanidino,
urei do, carbanoyl, cyano® rlfluoronethyl 10 or each
Rl is independent I y sel ect ed frfm the group consisting
of - C6 alkyl, C3- C6 st kyl, o -06 al koxy,

anf hirthabafiAR/ éé@éé}lable(s@itsﬁi@ﬂeoﬁ' koxycar bonyl, aryl oxy,
t eroaryl ox C6 t hi oal koxy, C3-C6

Wh%l@cy%@d Bk &xds 0f T5hi oar yl oxy, thi ohet eroaryl oxy,
%ﬁlﬁ@e b@l‘fﬂ '@?—*Cs r;gPBﬁkéﬁih éﬁ%)nyﬁwlsagonmz WNCeO(delan @fdiide group,

acet am do
eably dh oxyn@ppmntlmelmechﬁpmxymgm, hﬂ9dhgg‘p% amino, hydroxyamino,

catggmx];l RS %LEE 1@1%4!3 uréllé cﬁllﬁ)tlﬁquo %Wﬂoro&gthylos al kenyl,

ete fused aryl, f used
orhetke Ry ais yhde@ctdieﬁnlbs eqjedtmlt ﬁpmcty@ |ngu;p congipting of 5C1- Cs alkyl, Cs- Cs

xRS it { RSy S POFRSRY) EHG "BiBsreageyt, oy
hd@ﬁﬁﬂﬁmﬁul (ﬁle@a/ ltlamlkm,y Slsﬁhemsdcmlmllwyzimmplyw, othicliktgroaryloxy,
nifpi Y BPRE Gy Bris AL B Al formanyidg, amicdo
aceRE&iYd, Omyﬂmm@mmoor apdgi nmlmyqnhmn,yl shtycfrazmgd trifluoromethyl,
trq%];f?%tglgt u}e;}rll’t €1 eq)allgpnﬁly c%f’ t(;,g glgg' l}%(fe?rﬁg e? rgc 2f lt i%rged aryl, fused
hdtebariand fideld Q¥térosydIst i t uent s; or any two RI t aken
together with the carbons to which they are attached

each R; is independently selected from Rs-sulfonylamino, phthalimido-(C;-Cy)-
alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-phenylureido,2-oxopyrrolidin- 1-
yl, 2,5-dioxopyrrolidin-1-yl, and  Cz-Cq4 alkanoylamino and  wherein - said
benzenesulfonylamino or phenyl or phenoxy or anilino or phenylsulfanyl substituent in R!
may optionally bear one or two halogens, (Ci-Cs) alkyl, cyano, methansulfony! or (C;-Cy)
alkoxy substituents; or any two R; taken together with the carbons to which they are attached
comprise a 5-8 membered ring comprising at least one or two heteroatoms selected from
oxygen, sulfur or nitrogen; and wherein the alkyl groups and alkyl portions of the alkoxy or
alkylamino groups may be straight chained or if comprised of at least three carbons may be

branched or cyclic; where Rs is selected from Ci- Cs -alkyl, C3-Ce cycloalkyl
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conprise a 5-8 nmenbered ring conprising at | east one

or two heteroatons selected from 25 oxygen, sulfur or
wordwogEans and wherein the al kyl groups and al Rg1/1N2009/000037

portions of the al koxy or al kylam no groups may be

R, Stsregb@b tﬁdﬁhﬁﬂe@@@p&onmﬁtlr@mm&ﬂ@géh Qf 1-Gitallky@a64-Ch W@R%]kyl Ci-Cs
car

br anch
SIKSEEREPRA Tt BEISoRgL. ity bty EURPBRIRDE unypmethony,
het&QOM B EDariC T NPRRD B QRS fusedRBeteoefye Csh@ld asf I 9BehiRioxol,
oup, consi sting of hydrogen, Cl1-C6 al kyl,
1431?84 digy| , Cl-Cs al koxycarbonyl, aryl | het er oar yl,
Cl- C6 t hi oal kyl, trifluoronethyl, trifluoronet hoxy,

heterocycl I fused ary|, fused heteroaryl and fused
ésrsgl('eﬁteqi %pm the, gtﬁu]agonflsgngﬁ;ﬁ)be@( 6% bgnzyl and substltuted w1th 1,2,3 or

4 gﬂouﬂs Q@m@aib%uﬁms areRkpEidchBy SdcR@lRRL REOM the group

consi sting of phenyl or benzyl and substituted with
1,2,3 or 4 groups and the substitutents are

whér@ ‘i@pﬁ @%&E& Yrom€ |h?@xto§é?1 ha1gM: oxr%v‘@ﬁfn% %rb)iraﬁﬁrkoe ChBxy, nitro,

from hydr ogen, dr oX hydr o
gua@ahrmaxbyeldm tcalzbamoalo cg@ramu teiflneromgthyl, d6,-C& aﬁl&arho% -Cs cycloalkyl,

R e I ROHC e bR S ey g esrgon:
C1-C1¢1@6alh¢Xyoﬂyf€hrtb@nydlg’>almch thioprylovet, éhlohatgabmxyoxy, ﬂﬂre,C:ﬁnfno, N-

ol RN LA PR gt st

hychdn&yjfcinam NGy-CiNalkbkyimidChyGiayinal kifluarvinethyl,feifloemsindthoxy, alkenyl,

t I = | k
b eag SR %ﬂaﬁ&fﬁv WEERAR1 ot B R R ey
15 alkynyl aryl , heterocyclyl fused aryl, fused

et er ogr and fused hetero Pyrazolo
#7006 &‘?Vwe] H@W@H‘Fu‘id?é%at’d?s P ef BF‘H{h‘é 3 clpimeq 4} %lelan il felected

fr(,,ﬁl aim1l selected from A) [1-(3-ethynyl phenyl) 1H
yrazol o [ 3, yrim di ne derivatives 20 a)

A) [3; %hWhWP%é}ﬁIz BYTRElp 841l Rprinidine derjnasiveet hyI ) -
[a}- 3 (@2 ﬁMWhrobé}ﬁﬁ %5[134] %x;rpmﬁzx%tﬂyiﬁ £14(3d4thynyl -phenyl) -1H-

pyrimdin-4-yl - [2 met hoxy- et hox
[1- pﬁa@tl%%%rﬂ] P}ﬁ%ﬁw‘ﬁ'yl'wfpyr azol o[ 3, 4-d] pyrin d| n-

1 P ok PO gy i

25 4yyramingri ne d) (3, 4- Di met hoxy- benzyl) -

[4(:;" §2§g§n£%)e{&§é-etﬁ&!}?-@%§h- []1%Myﬁ?lo-k)ﬂerlyﬁ’-fH%ra%Xlro[ﬂ-gj &gfmidin-

[ 3, 4yBrami@- net hoxy- et hoxy) - benzyl [1 (3-et hynyI

(Bh&n@/ blmetﬁ'o ypglenzfl? Pl[a e%hyny p}¥ henyl —pyrachl [321?(11]n Syrimidine-
4yl)-amine

e) [3,4-Bis-(2-methoxy-ethoxy)-benzyl[1-(3-ethynyl  -phenyl)  -1H-pyrazolo[3,4-
dlpyrimidine-4-yl)-amine

f) Benzo [1,3] dioxol-5-yl methyl- [1-(3-ethynyl -phenyl) -1-H-pyrazolo [3,4-d]
pyrimidine-4-yl]-amine

g) [1-(3-ethynyl -phenyl) -1H-pyrazolo [3,4-d]} pyrimidine-4ylamino)-acetic acid

h) 3,4-Diethoxy-benzyl- [1-(3-ethynyl -phenyl) -1H-pyrazolo [3,4-d] pyrimidine-4yl)-

amine
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30 f) Benzo [1,3] dioxol-5-yl methyl- [1-(3-ethynyl
-phenyl) -1-H pyrazolo [3,4-d] pyrimdine-4-yl]-am ne
W@ oop9g78s et hynyl -phenyl) -1H pyrazolo [3, 4- d]’CT/IN2009/000037

pyr| m di ne- 4yl am no) -acetic acid h)

1)4 [D(?—Eﬂh?f@l byl - - [Hpgrdzdé hpnucl] - Reeaing- 4yli -(3.4,5-trimethoxy-
zolo [ 3, 4-d] yrlmdlne41) am ne
ZOO@FW PCT/ | N2009/ 000037 i) [1-(3-ethynyl

- phemy?- )neth%kkr-@ﬁlbﬁ}?odeﬁ?[lﬁ 4[14]3-ethynyl b-phenylg -1H- pyrajzc)ﬂo [3,4-d]

pyri m di ne- trimet hoxy- benzyl)-amn
[ 4- (PZ“WEQI%QXD é‘%‘ﬁ’@xy) benzyl)- [1-(3-et hynyI - phenyl )
4 ; -
(AR By e PR RrR " uPef badgide 4
[3 A pyrim di ne- 4y1) am ne 1)
[fb ([%ﬂ%{opmhhq ?chpoQ{r)gJ%%m [E’gg -:e?ﬁkql%}l hﬂen&@ 1@%@2&0 [3,4-d]
B) [p:le(ﬂsilltIQ"i’rﬁb@mylley | anyl ethynyl -phenyl)-1H
B)pl%i éif’%ﬂh&}%{/’%l g%]tlzly%ﬁrf H)ﬁn%)lffﬁ g;%{)é(z:f)g)t lg\ﬁe@)p%fgn@i{n%envanves
[ a) ™B-(%3- dﬁlb’thpbwb dbly1.4kdibyimpryl) mpthghy | 1)} (3-ttitdeytsidanil ethynyl -

?)Egrlﬁ'e?p ;y réjzf)ﬂﬁ {ﬁ)d]g’nhmﬂm%d anzuéet ri met hyl sil anyl

ebh)[m-y,l meﬂhgjn-yth))xy)lréthyﬂ)yr aZol(®pBndhgsilanyl  ethynyl  -phenyl)-1H-
pyri m d g%

[ 4- DREEROIR %ai@'r%ﬁlﬁh‘* )39 v - pr opoxy) - benzyl ) -

[ & Q@-Md‘thdi@@ﬂ&hﬁbﬂpﬁtﬁlﬁe 1 6p6ikyy-behbyl)- [1- (3-tr1methy151)lanyl ethynyl -

phen pyraz 3 4-d].pyri m di ne-4yl)-amne d
(3, # ?gyi}g%ﬁﬁ’ivo I)yrm‘[u?m%gyg A hyl si | anyl et hynyl

ﬂﬁ leljlmetllblxyauéra;gl P b&rlﬁretlglsuﬂwl Iemyﬂyln%hér»yll)) ABGYREolo [3,4-
nmet hoxy- et hoxy) - benzy

[1 (dépxr#m#gﬁrml)sqmlaw et hynyl phenyl) 1H pyrazolo

[& 43 ﬂ’-]Bl@W ﬂn@@h@kﬁ@thé}&&?oe@dﬂ n@ .- (%Qnﬁ)et@fs‘ﬂéﬁ}'l[ %th%hyl -phenyl)-1H-

di oxo 3-trinmethylsilany eth

phé’ﬁ&ﬁlﬂ)loéﬂ ﬂpwmak@rﬁtyl) q}nsmﬁ d]' pyrim di ne- 4- yI] ani ne

?9, [Al%g%&%% f&%h?’ gﬁlﬁlﬂst@glynjl g lsﬂ W&Mﬁ(ﬁy}] ]}Jﬂéﬁ)}}ﬁ 399! p9razolo

imdin t1c racl
3, 4{bidf hmtdb@rfbylﬂ-amﬁtm (3-tri mst hyI silanyl et hynyl

g)lr.' 31 d‘?rlnrréejt lﬁgéﬁgzak)gnyﬁ Splﬁepgl]) (113—121% rr'(llzrcr)tle ?iiéllél lpgrr%g;xlidineAylamino)-

et hywqtilcaelpihenyl )-1H pyrazol o [ 3, 4-d]

pl\{)r |3r£| ﬂleﬁloxy-%egzy 3['1 3 ?rlmethylsﬂanyl ethynyl -phenyl) -1H-pyrazolo [3,4-d]
pyrimidine-4yl)-amine

i), [1-(3-trimethylsilany] ethynyl -phenyl)-1H-pyrazolo [3,4-d] pyrimidine-4yl)-(3,4,5-
trimethoxy-benzyl)-amine \

J) [4-(2-methoxy-ethoxy)-benzyl)- [1-(3-trimethylsilanyl ethynyl -phenyl)-1H-pyrazolo
[3,4-d] pyrimidine-4yl)-amine

k) (4-methoxy-benzyl- [1-(3-trimethylsilanyl ethynyl -phenyl)- 1H-pyrazolo [3,4-d]
pyrimidine-4yl)-amine

1) [4-(3-morpholin-4-yl-propoxy)-benzyl]- [1-(3-trimethylsilanyl ethynyl -phenyl)-1H-
pyrazolo [3,4-d] pyrimidine-4yl)-amine

C) 3-iodophenyl -1H- pyrazolo [3,4-d] pyrimidine derivatives
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tri met hoxy-benzyl)-am ne j)
[ 4- (2- met hoxy- et hoxy) -benzyl)- [1-(3-trinmethylsilanyl

wetdnyd71s phenyl ) - 1Hpyrazol o [3, 4-d] PCT/IN2009/000037

pyri m di ne-4yl)-am ne 30 k) (4-nethoxy-benzyl -
[éD (13— tace, Miﬂysii0®eﬂz@nwb][Eﬂhydwkm-ﬁpﬁP nynkthyl) H(pjodaphbeyl) -1H-

[4 é-"%r %@P%@Fﬂ?’"ﬂ“‘@ {Y Z%B‘g%r?y;] ebé?]zyl]

[}1)- (B(Z—mbﬂl’(eiﬁwth@t}l)&ﬂwl] [et(Byootphepyle Ny IH-gthzaly{B.421| Pyrimidin-
ﬁlg] rimdine-4yl)-am ne C) 3-iodophenyl -1H
pyr 791%8"%3, 4-d] pyrimdine derivatives 62 WD

ZQOQ{AQQ&K&@ ?@T&bﬁﬁ@@&( 19-9 ony?—beﬂﬁyl) [1 (3-iodo-phenyl) -1H-
((2, 3-di h benzo h‘!é’ di oxi n-6-yl)
met- Wla%"l[’ ( PYFRBISHNAYNG 11 pyr azol 0 [3,4-d]
ri i 3 e
pc? Fzmﬂjé?ﬁtg% gﬁ%%‘l?‘(-y )(gtlo%? ﬁ)hen¥1) 1H P}érgzc')ol% h[g 4yc|1 pyrimidine-4y1)
1Ha’6‘weazol o[ 3, 4-d] pyrimdin- 4y1) amne 5 c)
g{guﬁmﬁz ﬁleﬂl%xwafheiagtﬂeﬂfﬂﬁnyds lea@ﬂ%yyb benzylypbhabdiofs,4-
pyr éwlﬁ{l@n@té’fﬂ] enyrniem di ne- 4y1) - ani ne
4 t 3- |
(§ B%xz'&e g ydl 64 BSJ)I ﬁlgtnf'l '[?Q?d?i&%%h;)l) L Py A §3,4-q)

r
[3 @y@ngﬁ%’ezi}fﬂﬂaﬁmm et hoxy) - benzyl] [ 1- (3-i odo-phenyl)
[é’@f@(’jﬁgg gﬁéngl)d' H#}&fe%l)l{g% 4@] gﬂnnrﬁldd%]faylm&eacfe?ic Rgpzo

[1)- @&Dmﬂm&ph@nyl))) -1[H3ﬂyd(aphﬁnpl)[-3ﬂ4pyd@zolo [3,4-d] pyrimidine-4yl)-
pyrim di ne-4-ylJ-anmne g) [1-(3-iodo-phenyl)

1|—|—at|cr)’yreazol o [3,4-d] pyrimdine-4yl anm no)-acetic acid

hl) I{,l-’{B-Ebcbtﬁhem}y) béhpyhlol) [3,4-d] pyridmidadolyph@yd-frimethoxy-benzyl)-
%}/ razol o [3,4-d] pyrimdine-4yl)- 15 amne i)

[1 ¢3M®odo- phenyl ) - 1H pyrazol o [3, 4-d]

Y I {49 2dinBhodydthoxy3-bénAyhit[n l(Brﬁdcfcbq&h)énsb}E nZNpYyrazaldi [Bl @-d] pyrimidine-
& met hoxy- et hoxy) - benzyl ) - [ 1- (3-i odo- phenyl)
%JL}P%‘?{?I 0 [3,4-d] pyrimdine- 4yl)-amne 20 k)

tneﬁmsy -banrgy1= (Blo&ogpheﬁ?@'llql%@i’ékbl)o [3 = A ife-4yl)-amine

di ne- 4
IA 43(41@9@%1;2 ﬁ[Y?rS‘&?POPﬁZ)@SWM)[MéﬂQ%HhePE) ( 3-1Buryrageleny3.4-d

I) llﬁlhfaﬁ{eag,gL@m[,@ 4-d] pyrimdine-4yl)-am ne 3.
Pyrazol o | rimdine derivatives of the

. Phrorelods Ry inderivaies ofthe rprlerlasabged in claim 1 preforably

selected from the derivatives of 3-Cyanophenyl -1H- pyrazolo [3,4-d] pyrimidine
a) 3-{4-[(2,3-Dihydro-benzo [1,4]dioxin-6-ylmethyl)-amino]-pyrazolo[3,4-d]pyrimidin-
1-yl}-benzonitrile ..
b) 3-{4-[2-(2-methoxy-ethoxy)-ethylamino]-pyrazolo [3,4-d]-1-y1}- benzonitrile
¢) 3-{4-[4-methoxy-3-(3-morpholin-4-yl-propoxy)-benzyl amino]-pyrazolo[3,4-
dlpyrimidin-1yl-}- benzonitrile .
d) 3-[4-(3,4-dimethoxy- benzyl amino]-pyrazolo [3,4-d] pyrimidin-1yl-}- benzonitrile
e) 3-{4-[3,4-bis-(2-methoxy-ethoxy)- benzyl amino]-pyrazolo [3,4-d] pyrimidin-1yl-}-
benzonitrile
f) 3-{4-[(Benzo [1,3] dioxol-5-yl methyl)-amino- pyrazolo [3,4-d] pyrimidin-1yl-}-

benzonitrile
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sel ected fromthe derivatives of 3-Cyanophenyl -1H
pyrazolo [3,4-d] pyrimdine 25 a)

w@2¢40440pg725 3- Di hydr o- benzo PCT/IN2009/000037

[ 1, 4] di oxi n-6-yl net hyl ) - am no] - pyrazol o[ 3, 4-d] pyri m di
]{‘1}@-}0 Qﬂﬁkﬂ'@ﬂyﬁ 1l rdddlo[3,4- d]npyrlmldm -4-ylamino]-acetic acid
2-{ 2- met hoxy- et hox f[ | am no] - pyr.azol o
[ g§ 43-Eﬂ G- p;e}hoxw@ﬁ:zz(yhgrpmp -pyrayolo [3,4-d] pyrimidin-1 yl] -benzonitrile
34 4. 44 nes h‘ﬁﬁé&h&y(b’%m n%lgj f)ﬁaz%ld’ﬂi*} M]‘iﬂﬂﬁﬁf&mheﬁ}_’-ﬂémomtrlle
am noJ - pyrazol of r| m-d benzoni't
30 df- 4 [ﬁz(ZthXYd‘Ft ﬁl}zy b?éTﬁE@/]I aﬂ?méqlo pﬁ‘&ébmyrlmldm- -yl}-
[3 %e%l@ﬁzémdln lyl-}- benzonitrile e)
2- met hoxy- et hoxy) - benzyl
o bl eym@m@mbqngylammﬁp RO b A T——

Dy SR 3Pt oL D00 A0fyrgin)-
200%c0g@irttls PCT/ | N2009/ 000037 )

[ 1- (3-cyan- phenyl ) - 1H pyrazol o[ 3, 4-d]
pyrim di n-4-yl am no] -acetic acid h)

4. 3 Fyfz418,[3,41d] pyihoidinchierizativesof thejorpylaalzaslcirithdd -otim 1 more

pgr[et?mf("’iyl I%“%r HR TRy %Lvlr‘?ﬁfﬁ ja%adme)thyw;frggqu 441 pyrigpidine

Riefivarives n- 1-yl | - benzonl trile j)

f’_g jI;I([j]‘l(_(?é% hﬂlgfg b et Bﬁflﬁb gg)gz y%ﬁﬁ }%lgl)kl)-(%yg (?lmethylphenyl) 1H-

Azomfs iaszaﬂﬁﬂw) pyrazol o [3, 4-d]
p)glmdm l'y enzonltrll .
4 ~[ 4bmo Bkﬁ& digxol- %Ylnﬁﬂ)@bdng Q}g}ﬁg?flphenyl)-lH-pyrazolo[3,4-d]
am nﬁ}rmguﬁla;zgh;ﬁe[ 3 4-d] pyr| m din-1-yl}- benzonitrle
Pg/razolo[ d] pyrimdine derivatives of the
f@b nh(3a -inspéhodplenyidi-i n é?t -methowsthexy)r efeiydblE-pyrazolo[3,4-d]
seI dﬁlr fél@e derivatives of 3,5-dinethyl- pyrazolo
yrimdine derivatives a) N

(G, 15 Hyattiboharo D - pIrsa ool - 6rysipidine-4-311-[4-methoxy-3-(3-

nmet h 1H pyrazol of 3, 4-d]

pyri %nh'g)h&mg’gn{"%g%%%‘&hﬂ% ogenzo [d][1, 3]
d |e0) x(G L4—dim¢tlney-hyﬂz)r}) T3 5-Gimkethgphyiybih BinplylazdibE3plsd g dmafine-4-

rimdin-4-amne c) 1-(3,5-dinethyl phenyl)-N-

(2 ( %oxyet hoxy) ethyl)-1H pyrazol of 3, 4-d]
PYY i [m4dlb1l§1-(2-rrﬁt1‘ioﬂ}a-etd))xy)-benzyl] -[1-(3,5-dimethyl-phenyl)-1H-pyazolo[3,4-
[1(3,,5-di neth henyl ) - 1H pyr azol o[ 3, 4-d]
pyr | HPYIH 1‘44 M]]a%[‘ﬁe met hoxy- 3- (3- 20

”%5 phgk S5 otifethy = eﬁﬁPXH) %BK)YJ 4- d rﬁlﬁdﬁM lammo] acetlc acid
met hoxy- benzy {1 met hyl - fn i de
a%l })ff-gle O@f}/ﬁgﬁy}}r[ar(ﬁ,é methyl- phenyl) 1H-pyrazo 0[3,4-d] pyrimidine-4-yl]-

amine :
i)y [1(3,5-dimethyl-phenyl)- 1H-pyrazolo[3,4-d]pyrimidiﬁ-4-yl]—(3 ,4,5-trimethoxy-

p-)

benzyl)-amine
i) [1(3,5-dimethyl-phenyl)-1H-pyrazolo[3,4-d] pyrimidin-4-yl]-[4-(2-methoxy-ethoxy)
| benzyl amine
k) [1(3,5-dimethyl-phenyl)-1H-pyrazolo[3,4-d] pyrimidin-4-yl]-[4-(methoxy) benzyl

amine
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yl]-amne f)
[ 3, 4- bi s- (2- met hoxy- et hoxy) - benzyl]-[1-(3,5-dinethyl-p

weowglods7id pyazol o[ 3, 4- d] pyri m di n-4-yl ] -am neCREN2G)9/000037

[ 1(3, 5-di net hyl - phenyl ) - 1H pyr azol o[ 3, 4-d]

PYX i [(3ch- dmlbthyﬂ—@hény@]-ll—&pﬁ'aicﬂo[agi-d} pyrimidin-4-y1]-[4-(3-morpholine-4-y1-
3,4-dieth enz |)-[1-(3, 5-di net hyl - phenyl) - 1H pyr az

ol o[@olzf) éif?’(%%aﬂﬁl ne-4-yl]- amne i)

[ 1(3, 5-di net hyl - phenyl ) - 1H pyr azol o[ 3, 4-d] pyri m di n- 4-
yl]1-(3,4,5-trimethoxy- benzyl)-amne 30 j)

[ 1(3, 5-di net hyl - phenyl ) - 1H pyr azol o[ 3, 4-d]

. pPyiaEdIdi[R44H pyrlm{dﬂxe(&nmivbpwh@fohﬁm;l as b&lﬁﬁéd in2Mine k)

5dmath enyl )-1H pyrazol o[ 3, 4
pﬁq% o s syt fteF Q‘Tﬁ@)ﬁ Hsr*‘gﬂ?l¥%9é%legrro izl rpéraéalow d] pyrimidine
2098468715 PCT/ | N2009/ 000037 1)

d | - ph [)-1H | 4-d
L% i P A (L e oD Tomuplsky3i-rreselpl 344

rithidin-4Bkiagol 0 [3,4-d] pyrimdine derivatives of
the ormula-1 as clainmed in claim1l preferably also

s&) ebr@amethemietheydethyliLlmrolyldH-pireasialp.4 dlipyrimidiag dyb-amine
[ 35‘&4%?‘[}%3{ F%%fﬁ?@hﬁﬁ[fé% y4 rb%&z?( Iﬁ%n gk] )5 -m-tolyl-1H-pyrazolo[3,4-

met rlpyrimidigetdgyamine pyrazol o [ 3, 4-d]

Y Qe BT LBl it pyrercle (AL pyiigps dapine
46)21] [ByrBimi(Zinethody-tthoayiteezyle) (1 -m—tolyl-lH—pyrazolo[3 4-d]pyr1m1dine-

I\@)Q&ﬁ ; 3- (3- nor phol i ne- 4-yl - propoxy) - benzyl ] - (I -
toI y pyr azol o[ 3, 4- d] pyri m di ne-4yl)-am ne d)
(B 4(19nrtellyhbH3pymnlm[B J-d{ pyrimidideyd Hahkin@yacazodoid [ 3, 4- d]

pg %ﬁée?lt rylﬁg%zfyi{(n tﬁkﬁ%‘l pé’é%?gﬂ []3 4-d] pyrimidine-4yl)-amine

( by i -wotopyl- nﬂﬂpmcﬂfz o: @Bppﬁmd&hawylm(siu JSeriméfhodybomzPanitne

' pg)r J%‘u@%]"(g‘ %l 1‘%‘9?‘%)/ rﬁ%ﬁﬁtﬁ“ %léq glllgvyrazolo [3,4-d] pyrimidine-4yl)-

3, 4-gkjigs hoxy- benzyl) (1-mtolyl-1H pyrazol o [ 3, 4-d]

pyrim di ne-4yl)-amne h 1-mt ol I-1H-py_razo|o )
[ B A4 a]ethoxy-benzyl) -(1-m-tolyl-1H-pyrazolo [ ,4-d] pyrimidine-4yl)-amine

L . -
P BSOSy LR NOBEI g feci gy
[3 z&yajarrpmu m di ne-4yl)- 20 anine j)

(4- met hoxy- benzyl)-(1-mtolyl-1H pyrazol o [ 3, 4-d]

%yr I m di ne-4y1l)-am ne
ompounds, which are intermediates of substituted pyrazolo [3,4-d] pyrimidine

derivatives of formula-I, as claimed in claim-1
a) 1-(3-iodophenyl)-hydrazine hydrochloride
b) 5-Amino-1-(3-iodophenyl) -1H-pyrazolo-4-carbonitrile
¢) 5-Amino-1-(3-iodophenyl) -1H-pyrazolo -4-carboxylic acid amide
d) 1-(3-iodophenyl)-1, 5-dihydro-pyrazolo [3,4-d] pyrimidine-4-one
e) 4-chloro-1~(3-iodophenyl) -1H-pyrazolo[3,4-d]pyrimidine
f) 5-Amino-1- (3,5-dimethylphenyl)-1H-pyrazole-4-carboxylic acid amide
g2 1-(3,5-Dimethylphenyl)-1,5-dihydro-pyrazolo [3,4-d] pyrimidine-4-one
h) 4-chloro-1- (3,5-dimethylphenyl)-1H-pyrazolo[3,4-d] pyrimidine
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k)
[4-(3-norpholin-4-yl-propoxy)-benzyl]-(1-mtolyl-1H py
w0 am0logs7i8, 4-d] pyrim di ne- 4yl)-anm ne 25 6. CoapmNR0cks(000037
whi ch are internedi ates of substituted pyrazolo
[iB, 4-Akhinpylr imvicdylFiél-pytezdley dtdaviesylid adidbamidea- 1, as

o)l TE SRk e AR S P ARy o 221 e

khl—n—plylnmzbhmdylda? iyomiola [ [3L4ed]qa)yrlﬁudim no-1 _ _

3o R g 2l R o R YL 61 071 5, A

py)ﬁ{ﬁ-ﬂdeﬂﬁ)r{%egmzy) ahyléﬂm{el oro I -(3 [ odophlenyl )

- O - -

('é q??é?ﬁy p’i’i‘gﬁﬂg}’i})ﬁ/ BV’lpg’ﬁyo e)é‘Z)Z A% %oxylic acid
ﬂ,e—bxsglz-ﬁre(thjieﬂBbﬂsetHayiymbmmél ) -1, 5-di hydr o- pyrazol o

(93 3 QB L SRS P ieap ae BB i i ne 65

WO 2009/ 098715 PCT/ 1 N2009/ 000037 i) 5-Am no-| -
mtol yl - 1H- pyrazol.o -4-carbaoxylic acid, ani de

moqr@p ﬁpr the p@papwﬁqﬁfo’g?plgzldylgl Trget]ayn(ﬂ substltuu%nz on the N-phenyl
rm%ﬁﬁ{d fﬁbﬁ'ﬂ?ﬁrrﬁac@ﬁk?cally)ac E&Bieosfaﬁs kiremedr Qhawl bl bkeﬁéﬁ‘éézl‘@l &y process

ri mdine enzene sul foni ¢ acid
knozl_n(tg b?e@ﬂﬁ%ﬁ%bl%fm gwyghemqqyy relafed compoypds. The active compounds of

t
pres%n{ ﬁ%ér\%()g Qiﬁ%’l ag eh‘ﬁrﬁ%l)rsgg%%logen tﬁlng)\]er?fl 'Irﬁg ReXYe %nthesmed as per
the(@ﬂi?ﬁét hoxy- et hoxy) - benzyl am ne p) 2, 3-di hydro benzo
[1, 4] dioxin-6-yl-nethylam ne hydrochl oride 10 7. A
process for the preparatigp-ofiz®ornula-1 with an
ethynyl substitution on thg_N-phenyl ring and their
pharmaceutically accept salts thereof may be
prepared by any processn_ to be applicable to the
chem cally rel ated conpounds. The active conpounds of

present invention with t hynyl substitution on the
N- phenyl ring can be sy si zed as per the process
HN L ~nR2 NON EN 15 For (W|th acetyl ene group)

NH NHNHZ. HCI - Ag ueeormula-l (wl\@x'\a{ggtyrq gl‘OUP)

NH, NHNH,.HC) NHNH,
1. NaNO,/HCI ar?'lmonla
2, SnCIleCI
I

I K
By known methods given in the literature, diazotising a compound of formula I with mineral
acid such as hydrochloric acid and with sodium nitrite solution at temperatures —10 °C to 5 °C
one can obtain iodo substituted phenyl hydrazine hydrochloride solid of formula-J. The other
mineral acids which can be used are sulphuric acid, etc. The compound of formula-J is
neutralized with a suitable base such as sodium hydroxide, potassium hydroxide, sodium
carbonate, potassium carbonate ammonium carbonate and bicarbonates of alkali metals to get

the iodo substituted phenyl hydrazine of formula-K.
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-------------- ammonia 2. SnCI)HC 1 I 1 201 J K By
known nethods given in the literature, diazotising a
wa@eowoesTds of formula | with mineral acid suchP@BIN2009/000037
hydrochloric acid and with sodiumnitrite solution at
tenperatures -10 Cto 5 C one can obtain iodo
substituted phenyl hydrazine hydrochloride,solid of
fornmul a-J. The other mneral acids whi can be used
are sul phuric acjg, etc. The conpound OfyTarnul a-J is
25 neutrali zed th a suitable basg suchhas sodi um
hydr oxi de, pot a um-hydosxree, <sadium rbonat e,
pot assi um car bonai e amigpprgireear bonat e and
bi carbonates of alkali netals to get the iodo
substi t ut ed, phen% hydr azi ne of fornmul a-k 66 WO

Thé QQ!%{)&%%%% ﬁ)rﬁgly ’ N%Q&Qé%@&%xﬁ&ﬂé‘lé%al%dﬂﬂﬁh@m protlc solvents

hanol + CN) 2 (Ethoxynet hyl ene)
Su%atson@hartoa,uelﬂ@ned, LSOPmn@lqé @rhsléﬂnﬂbl dismetisd rfﬁlmaaud@ plsmlxtures of these

soﬁ/@xﬁgta%qeﬁ%egﬁuﬁeg %9 XY I ‘% Hkﬁ)gﬁect“ie& FJUS ll%teld? 89&%} L & amino-1H-

nts such as net t'hano I SO
pyrazdletieqadiopitdiesref Formuiaslk makn atwther way of upvepar@tﬁont tless eompounds of

for) q'lb g rg' rgat e‘ﬂ n]gﬁu %%Hqggtgd %%o%ﬁ@hﬁ?r{eﬁ{aﬂm I ¥r(i:"l|e by'lfeaétﬁ’]g cfriethyl

t |
oryanat :ni mmnb:;?rnle 1o IobimnaiovébNr(ubdD bt Ophan| vy L1
t K 0}
prfio B CRRiRiRR oL B nERER i riphEsreh SHoRPs FREe AR 46 0c To

100&act i ng tr| et hyl orthoformate and mal ononitrile to
obtain novel N-( iodo substituted )phenyl -5-am no-I1H
10 pyrazol e-4-carbonigriles of formulla-L the
tenperature condi ffigns range from C"To 100 C CN
NH2 N 'K_ NON NH3 Coonoli@804 ~NinFRNY, Ageous anmoni a

I\ I @ Ageous ammonia

L M
The nitrile group of compounds of formula L is hydrolysed with a mineral acid such as
sulphuric acid in aqueous medium and upon basification with a suitable base such as
ammonia or bicarbonates, carbonates or hydroxides of alkali metals at temperatures 10 °C to

40 °C to obtain novel N-( iodo substituted) phenyl —5-amino-1H-pyrazole-4-carboxamides of

NH
Ok rb
~ NH

N? 2 Formamide

! |

formula-M.,

N O
The compound of formula-N is reacted with formamide in neat conditions or in solvent such

as sulfolane at temperatures 200 °C to obtain novel N-( iodo substituted) phenyl —5-amino-
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L M The nitrile group of conpounds of fornmula L is

hydrol ysed with a mneral acid such as 15 sul phuric
wa@eood/opsTiRgqueous nmedi um and upon basi ficati on BET/IN2009/000037

suitable base such as anmoni a or bicarbonates,

t I f 0
péeiglgtffaélgfx%%ﬂé o?)gdrgﬁﬁa -@! t"lglleélgﬁﬂaelrdr’g@r% gbrﬁj[ﬁ’(?\rt (ange é’rom 150°Cto

2%QJ tituted) phenyl

-5-am.no- | H pyrazol e- 4- car boxam des of formula-M H

[/ NH2 NN\ NN N N NH2 Formamide NI I . 20 N O The
compound of formula-Nis reacted wth ormani de in
neat conditions or_gnm"sol vent such | fol ane at

tenperatures 200 ) wobt ai n novel Y yodo

substituted) phenyf 5- am RS 67 WO 4009/ 098715
PCT/ 1 N2009/ OOOOS?@H— pyr azol e- 4- car am de of

formula-O The te rature conditio ange from 150 C
to 220 C. H NI NNPOCI3 NONN5 O'P The conmpounds
of formula O are Oeacted w th phosphorrus oxychl ori de

jn neat c¢o [ oti c_ sol ven such as
Thoeiround EHopTaD 6 forbrea A e Shpas xRS 6 b g gpnditions or
inApsdtier Befls su&lh&&ﬁetﬁﬂbﬁéﬁé]ﬂ(&lcﬁt etﬁﬁéﬂd@hldrﬁl@})&ﬂ@}{)ﬂﬁﬁ or mixtures of
conditions to obtain novel éﬁ i.odo substitut

thase RGPS 21 153 5E1P6 28112 sondiHARS 1 At 8Os Nr@pﬁw@smtuteﬂm ~chloro-
pABRdd]e4-d)ptineitiines @p@ﬁﬁ‘lﬁlh@nlrpcfnofhgﬁw%%w&mﬂfof H compounds of

formul a-O are reacted with thion chlorid
fosmulsrfh e usadted afitho thieryl othlqsidss mﬁ@?pba@us ﬁ@?hlaféfiﬂ oF i Rhesphorous

én@acﬁfbh@é e ?,]pQrQﬁé’ ?dﬁe?ltsséﬂl@ﬁ‘ ?ﬁwﬁi‘ﬂeﬂ? lcﬁl@ﬁdé: I%h‘grién? %hlr?rlde chloroform

hyl'ene chlori de, | 'or of orm m xt ure
Olsmll?i\t@m of theset @ﬂmeﬁsaitt Lﬂmr@@esc'li C tooktkin noyelaN-substituted 4-chloro-

P B e B S Ko e hanol. K+ H N Im
R2

&% 5

\

Ethanol N
+ N’[/\}\RZ —
Reflux

| |

Q H Formula-S
By known methods given in the literature, the compound of formula Q is refluxed with
substituted alkyl amine of formula-H in protic solvents such as methanol, ethanol, isopropyl
alcohol or mixtures of these solvents at reflux temperature conditions to obtain novel 1-(iodo

substituted) substituted 4-amino substituted-pyrazolo [3,4-d] pyrimidines of formula-S.
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z Reflux 151 I QH Fornul a-S By known net hods gi ven
inthe literature, the conpound of forrmula Qis

wo edobossgds Wi th  substituted al kyl am ne of forpal/aN2e09/600037
protic solvents such as nethanol, ethanol, isopropyl
al cohol or m xturpgs of these solvents at, pefl ux
t enper at ure coH 'tF'dns to obtain novelt T8do 20
substi t ut ed) Sil t ut @tyndimaiyim® Subst | ed- pyrazol o
[3,4-d] pyri s of formuta==5. 68N Z009/ 098715
PCT/ 1 N2009/ 00%37 HN folsdpptp oedan 17

Et hynyl trinme silane "ROUBALI adi u
Tri phenyl ph ine SiMe3 S T The ¢ ound of formula
Sis refluxed wi'th substituted trinethyFsiTh
acetylene in gr ot| c solvents such as fethanol,

et hanol , i sopr OF al cohol or m xtures of these
Theopormopad af foramia s is Eﬂﬂmﬂp‘éﬁlatsuhswuwdrtdmﬂwh silytl acetplead  protic
NRUB! sudk ad bt R] [
Subst 1t ut eﬁc} phe@nﬁﬁmﬁ S\Sh‘n ﬁ%l R&%&fl "t u%‘g% Q) thEsg sgivents at reflux
temperatugg cwintiqns dp ribaim fnoed r ¥ (teimEthy HbHylt préec etiynyll sib@tituted)

pﬁylf 7 ce'félnf eneéﬂg&%a w%?’\é]g?fﬁ%}) dgygqu‘%rﬁﬁ: g !I' are

depr ot ect ed with a suijtabl e base suc S_anmoni a,
mono, di 10 or tri yfam nes, sod ’ﬁ\ §dr oxi de,

pot assi um hydr oxi de/=sodi ugcear bonatesN pot assi um

car bonat e anmoni m\c bonate—and \ar/Jéonat es of

al kali metals to gét"the nd¥¥l ace 1 8ne substituted
conpounds of for a-1. 8. A proc for the
preparation of (2, 3-di hydr obe [b] [1, 4]

di oxi n-6-yl) neth o)

(3, 5-di net hyl phenylzr 1H- pyr azol o[ 3, 4-d1

pyrim di n-4-am ne Formula-I (with acetylene group)

The compounds of formula T are deprotected with a suitable base such as ammonia, mono, di

|) acetate N'N

or trialkylamines, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium
carbonate ammonium carbonate and bicarbonates of alkali metals to get the novel acetylene

substituted compounds of formula-I.

8. A process for the preparation of N- ((2,3-dihydrobenzo [b][1,4] dioxin-6-yl) methyl)-1-
(3,5-dimethylphenyl)-1H-pyrazolo[3,4-d] pyrimidin-4-amine

HC

Qcaa

=
)
o
Le]
Compound NO: 49

or salt thereof as claimed in claim-1 which comprises
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CoNJ Conpound NO 49 or salt thereof as clainmed in
claim1l which conprises 69 WO 2009/ 098715

wEIWINZED9/ 000037 NH2 Z 1. NaNO2/ HCl (52CHCI pHNI009/000037
H3C CH3' SnCl 2/ HH3C H3 H3C CH3 A B C By knovvn nmet hods
given in the Nhferature, di agdb
formula A wi M riekediP,HCH 3

acid and wit di I
-10 C to #e %’aln St d g

hydr ochl ori de of formul a-B. The other mneral acids
can be used are sulphuric acid, etc. The fornula-B
compound i shheutralised with B suitable bas€ such as

Bymﬁ‘ hRehod®PRen intthe ll@fatJr 'dﬁzgﬁélnf‘é‘&dﬁ?ﬁwn§ Qﬁfoﬁﬁhla A with mineral

hydr oxi de, potassi um droxi de, sodi um carbonate, o o
acig guchis igidroetd etierdd end va‘rhmmumw@m srdwiioneat gameperatures —10 °C to 5 °C

to !%t ﬂ%&%@kgﬁ kﬁ:fnyl li]}Ql {ka Hrogﬁbfihegof fbrrﬁﬁlta-g. I“I%Nrb?lyl\"f bnineral acids

stitute razmeso formu

cau\tmmzd Rremmhum hgmtc FhefpaarEcoapyurd g GudiaBsed with a suitable
X f liux 0 r

oo RN ShoeL ol BG gyl R D oo

hydsoxid poditineibonate potrssiinh ciartbenate amnrmium swobongtetagd bisabhnates of

oI B 2% e TR e b B BRRAR L b, & T

tenperatures 60C to obtain novel N-substl t

phenyl - 5- am no- 1H pyrazol e-4- carbonitril s\ of

formul a-D. In anewher way of preparation, theM
conpounds of f |l a-C are react e&danbnn si gener at ed

et hoxymet hyl en onchi ¥ETTEDBY r g t hyl
ort hof or mat és%and &4 orfEisPEsMFe to obt% n novE€k
N- substi t ut ed
phenyl - 5- ani nd~| H pyr azol e-4-carbonitriles Bf
Thd S5iptluAa Br folfflal @RPRAALING #h &H%d&%enﬁ%ﬁ&ﬁ{rﬁé)m #icolvents
to 100 C. CN NH2 N NH2 Conc. S04 NON NH2

such as methanol, ethanol, isopropanol n-butanol, dimethyl formamide or mixtures of these

solvents at temperatures 60°C to obtain novel N-substituted phenyl-5-amino-1H-pyrazole-4-
carbonitriles of formula-D. In another way of preparation, the compounds of formula-C are |
reacted in-situ generated ethoxymethylenemalononitrile by reacting triethyl orthoformate and
malononitrile to obtain novel N-substituted phenyl-5-amino-1H-pyrazole-4-carbonitriles of

formula-D. The temperature conditions range from 40 °C to 100 °C.

CN :
,—K NH,
N< ) N/FKW\
N

NH,  Conc. H,S0, N” "NH,

————— e
/@\ Ageous ammonia @\
H,C CH, HyC CH

D E

The nitrile group of compound of formula D is hydrolysed with a mineral acid such as

3

sulphuric acid in aqueous medium and upon basification with a suitable base such as

ammonia or bicarbonates, carbonates or hydroxides of alkali metals at temperatures 10 o°c to
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Ageous anmonia | 20 H3C\ CH3 H3C CH3 D E The nitrile
group of conpound of fornmula Dis hydrolysed with a
woreovengd71aci d such as sul phuric acid i n aqueoPST/MedduM037
and upon basification with a suitable base such as
40 domENichtad KuveRMOentatiRtd pasdyddahtso-OH-pyydolexd-cetsoxamides of
alkg nmetals at tenperatures 10 Cto 70 WO
W8/ 098715 PCT/ | N2009/ 000037 40 C to obt ai n novel

N- substi t ut ed
phenyl - 5- am no- 1H— ol e- 4-carbo es of
formula-E. H NH, NH N s For fde NN H C CH3

H3C CH EF 5 e corrﬁ)ouwdam@f formila E is reacted
w th formam de |21# ondi ti on sol vent such
as sul f ol ane at rgbo tchOO C to ol a movel

N-substituted phg[? -5-am no- 1H pyraz&l e-4-
carboxam de of fornula F. The tenperature conditions
Thero@HﬁSurfdr &T‘tbnzh’ﬁﬂa E i§ fba@t@@w@h fitmabdidé i iR BoBdiNGIN o in IsBient such
The canpound of formul a, F
as Srlb”%\lé@f‘eﬁ %0%2%&%6‘?% ngxsiNsEstited; phegyl- 'HPB’P.I -pyrazole-4-
carb%%ﬁﬁe bf foPMER FASTHERERY:S0R Rhbibisdengeatdiy I ST to 220 °C.
| oride, chloroform,or a mxture of these solvents at
refl ux tenperature donditions to obtai novel
N-substituted 4-c ‘% pyrazol o[ 3, 4-/ PYrimdi nes of
formula-G In anet 7 prepar &l e, conpounds of
fornmula-F are 15 react ed_JM__Lh_t.hl onyI chl ori de,
phosphor ous tr| de or phosphor/@\gent achl ori de
in aprotic sal ciuch as met hyd fhl ori de,
et hyl ene chlori de chI oroformor mxture of these
sol vents at 25 CFto sol vent reflux tefperature to
obtai n novel N-substituted 4-chioro-

The compound of formula F is reacted with phosphorus oxychloride in an aprotic solvent
such as methylene chloride, ethylene chioride, chloroform or a mixture of these solvents at
reflux temperature conditions to obtain novel N-substituted 4-chloro-pyrazolof3,4-
d]pyrimidines of formula-G. In another way of preparation, compounds of formula-F are
reacted with thionyl chloride, phosphorous trichloride or phosphorous pentachloride in
aprotic solvents such as methylene chloride, ethylene chloride, chloroform or mixture of
thesé solvents at 25 °C to solvent reflux temperature to obtain novel N-substituted 4-chloro-

pyrazolo[3,4-d]pyrimidines of formula-G.

He

Q/GH3
/ \ '} N NS

Triethyt amine

g/ (W
=
+ HC fo)
Methanol /reflux (\ NH
0

Compound No: 49
The compound of formula G is refluxed with 2,3-dihydro-benzo {1,4] dioxin-6-yl-

methylamine hydrochloride in a protic solvent such as methanol, ethanol, isopropyl alcohol

or mixture of these solvents at reflux temperature to obtain novel N- ((2,3-dihydrobenzo
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pyrazol o[ 3, 4-d] pyri m di nes of fornmula-G H3C 1/ CH3
NNN NNHNa Triethyl amne 4 HO / O/ o Methanol

wo e@blogsg1f NH H3C CH3 O 20 G Conpound No: 49 TPET/IN2009/000037
conmpound of forrmula Gis refluxed with

[b][2,4B-dtbixhyels1)-hendp1{(3, 5 4lmeth@phany B-19-pyramidiy 4 alyi pyEmidin-4-amine
h d&?@{?lp‘{gde in a protic solvent such as nethanol,

(COE%’H %4 opropyl al cohol or mxture of these
solvents at reflux tenperature to obtain novel N

2, 3-di hydr obenzo 2009/ 098715

gé?chm(fe%%gmrptlme Bf NV\?Q ggf? Biohengo gh] 1 ,4] dioxin-6-y1) methyl)-1-
5 G mm@m&ygp hdny()31 'p‘]’iraH&B YA- @mmlam-’hb&rﬂw Ad o9 HC)

pyri m di n-4-am ne npound No: process for

t he preparation of N— ((2, 3-di drobenzo [b][1,4]

di oxi n-6-yl) nethyl)-1- 5 b\

(3, 5-di net hyl phenyl ) - 1H- pyr agQtof 3 % d]

pyri m di n-4-am ne (Conpound 49 HCl) HC CH3 N-NO

~H~NCo I HO Conpound NO 9 hydr ochl ori de whi ch

corrprisestreatlnga’? n NoNforrmIaVV\/lth

hydrochloric acid b entnmnal net hods in a

sui t abl e sol vent dlun1 ch met hano

et hanol , IsopropyaE ir 49%@¢£%W9m&hcetate
whidl edx@mistag irdafing aah;muha Bﬁfdﬁlﬁhﬁw 48h hGEEHNR R1d By eﬁnUérﬁlonal
metgf theseag I vents. process for the preparatio

pdspy S SOWGPW%{WB;?%S Saiss i b hasply Repropy! alcohol,

10 - eth#aséﬁﬁ@»betoﬁltrna RdlEh 163 oriRE AL B higibd of Res6 ST, e
salts thereof may be prepared by any process 15 known

to be applicable to the chemcally rel ated conpounds.
The active conpounds of present invention with an
cyano substitution on the N-phenyl ring can be
10. dyproprss iforeitie areppugtion phEorprubrekbwith Al clyanensulRgtitétion on the N-phenyl

ring Lnd' ﬂkﬂrjp%maggﬁféﬁﬁy %{c%ﬁfag@ salts thereof may be prepared by any process
15 known to be applicable to the chemically related compounds. The active compounds of
present invention with an cyano substitution on the N-phenyl ring can be synthesized as per

the process

iyt TeRe nyTTRRe

'} Copper Cyanide \'}
| \ V/ —_— U \
N N Dimethyl formamide

N N
Q ol
Formula S (Formula-I compounds with cyano group)
20 Scheme-III
The compound of formula S is heated with copper cyanide and copper iodide in dimethyl
formamide or dimethyl sulfoxide at temperatures ranging from 120 °C to 145 °C to obtain
novel compounds N- (cyano substituted) phenyl-4-amino substituted-pyrazolo [3,4-d]

pyrimidines of formula-V.
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N N D nethyl formamide ~N N N Forrmula S (Fornul a-1
conpounds with cyano group) 20 Schene-111 The

wa@eomoesTds of forrmula S is heated with copper cpening®09/000037
and copper iodide in dinethyl formam de or dinethyl

1154l ftaxhseutidal h@ﬁp@[tii)huﬂoe?‘ehef ﬂébﬁh&ﬂ gt ﬁezls}oﬁ?feﬁa%véﬁa%ofaer in a

to “% novel (cyano substltute

aﬂW@i K cqmpriees e tetiriely a—eﬁmf smeutpf thepmpound of claim 1 and
a pAjtirlataveical gtgfbwmea V. 25 72 WD 2009/098715

PCT/ 1 N2009/ 000037 11. A pharmaceutical conposition

for the treatnent of a hyperproliferative disorder in

12.8The RN of WG 1 GABRI saﬁiscaﬁce} k&%%o §§Jahfaaé LIt Bab&SE! da¥iic,

amount of the conpound claim
pansfeatierbesash heads neg éé%@ag%lbéalwwnefcelogwsl pstatFhkidnest, keuklemia,

lynhofmb df Mylotd WL n said cancer is lung, squanmus
cell, bladder, gastric, pancreatic, breast, head,
neck, esophageal brai n, gynecol ogi cal, prostate,
kidney, Ieukenia, Iynphona or thyroid cancer. 10 73
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