WO 2009/098715PCT/IN2009/000037 NOVEL PYRAZOLO [3,4-D] PYREVDDINE DERIVATIVES AS
ANTI-CANCER DRUGS FIELD OF INVENTION The invention relates to substituted pyrazolo [3,4-d]
pyrimidine dervVaRIEL S e formula-l, HN4--"rn'R2  Formula-1 10 or ph%?%%@%@ﬁﬂ -acceptable
salts thereof, which possess anti-proliferative activity such as anti-cancer activity and are accordingly
useful in methods of treatment of the human or animal body. The invention also relates to processes
for the manufaSVEDf BUBstitaeo agrenoleidivibeyimidirevdervativess ta Rifaienagertical
compositions d¥RE&FRIng the compound and to its use in the manufacture of medicaments for the
productionsof 1iti- 15 proliferative effect in a warm-blooded animal such as man. Aberrant signal
transduction is a hall Pﬁ&g genesis. Cell surface receptors, their ligands and protein tyrosine
kinases are kel dippone mistet gromatiusdrativooithihysinitina denvattated e Wpteguinted in a wide
~variety of human tumors. In particular, the epidermal 20, growth factor receptor (EGER) pathway has
been implicated in tumor-promoting events such as-GeMgirision, cell adhesion and migration,
angiogenesis, and anti-apoptosis. EGER overexprgssion, found in one-third of epithelial cancers
overall, can vary from 20 to 80% depending on istolpgic type and is associated with resistance to
hormonal therapy, cytotoxic agents and radiatioh~g% EGFR belongs to the erbB family of structurally
related receptors, comprising EGFR (HER- bBl), HER-2/neu (erbB2), HER-3 (erbB3), and HER-4

(erbB4). These transmembrane glycoprotei Bsemsnan external ligand-binding domain, a
cytoplasmic tyrosine kinase (TIC) domain, armta Src homology 2 (SH2) domain for substrate binding.
EGF, transforming 30 growth factor-a and amphigggulin bind exclusively to EGFR, while
heparin-bjnding EGF, beta-cellulin and epiregulin bind EGFR and HER-4, and_heregulins and
neureguliilras bi‘r%opﬁ'—?gﬁ-cgugﬁa_ ﬁﬁ&ﬁﬁ?ﬁ%se Ce %‘f‘aﬂﬁ&%“’éfpﬁﬁ?fﬁzﬂﬁ‘"85‘?%3?%‘&5&%@%ﬁafélréa strenuous
efforts to develBlr BeSEREH 458 st sorrEngbousefutdyimstieds aferhattires odltmdhimadinical trials are

receptor monaaienalbadgibtigiasyebiahabio eidigandppiding AR cRRILAFIIVAIQR. g,
small-moleculgmmt%%_% %%Eﬁdyecd;ngﬁ '£§t-g)en§rat£%gua@1 lI-molecule inhibitqrs act as ATP
Y he TK ic si

t £ COMPOSIHOnS _conial

analogs competing reversibly for the catalytic site. Newer nhi HOrS that are Gnaey velopment
produce irrevefEREhtAd Shithserin e ﬂ?ﬂﬁ%t@lé‘%ﬂ"?@@e@fd‘bﬁ rORetEbernaYEine kinases
are important mciferatianstivgdionveibibohdmichhsignals; maich initiate cell replication. They are large
enzymes which span the cell membrane and possess an extracellular binding domain for growth
factors such a b%HL%?@ImQQ;Q&OWH‘ gactor ﬁ?*g% 8%d an intracellular portion which functions as a Kinase
to phosphorylate tyrosifie amino acids in 1 HecaioRsAes 1 HirRTehee EePisrIRsAtion. Various
classes of recéﬁl’&fi/‘%t%%@i’ﬁ@iﬁéiM@@#%WWWMNM@MQR@QBW&%& 60,
43-73) based on famitiesoigeavdhdastorgdywiicyinddeAi{eseR! resentollyesinekinases. The
classificasipn i EREN ine, ki ising the EGF . family of receptor tyrosine
kinases such z%l}s% %f%%gggé'%été? NEU),%%%@%éﬁ?%eﬁég%dnlte%gr'r‘gggﬁ%%?v 5eY %l receptor

as ce vision, cell adhesion and migration, angiogenesis, and anti-apoptosis. EGFR

tyrosine
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. |
25
EGFR belongs to the erbB family of structurally related receptiors, 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, a cytoplasmic tyrosine kinase (TK)
domain, and a Src homology 2 (SH2) domain for substrate binding. EGF, transforming
30 growth factor-a and amphiregulin bind exclusively to EGFR, while heparin-binding EGF,



20 kinases comprising the insulin family of receptor tyrosine kinases such as the insulin, IGFI and
insulin-related recep, tor (7RR) receptors and Class lll receptor tyrosine kinases comprising the
platelet-derive‘g%rowt(hgf ctor (PDGF) famlly of receptor tyrosme klnaseggaéﬁ 1% %GgDGFa PDGFp.
and colony sti uIat fact ril C ? g&é{zz (C)lvy hat Clas Iklna§.es§.u8h as the EGF
family of recetg’n ar"fy élf‘n%“ iHSES ¢ ﬁequentﬁ/npresentl HEommron ndman cancers such as breast
cancer (SainsbBRread|HE#J. Cancer, 1988, 58,458; Guerin et al, Oncogene Res., 1988, 3, 21 and
Klijn et al., Breast Cancer Res. Treat., 1994, 29, 73), non-small cell lung cancers (NSCLCSs) including

adenocafCi”O’?%Sc(&@JWoﬁt SOHEFR fr AAGRE ﬁﬁ%ﬁg&ﬁe&@%&%@ ehidby 1DtiebefspigliR 1990, 30 45,

269; and Rusch et al., Cancer Research, 1993 ) and squamous cell cancer of the lung

(Bendier et al 2=gRUECHIR W@sﬁrate@f&7*}%|aﬁdé#éaﬁc@méa| eifel | Rl 9%sreR),
oesophageal cemodiofilluiktiindiet avhidablods, 198d b88InEA2)d gastpointetivaidreasdessieh as colon,

E\elctalkor Stomﬁlm&ﬁ@ﬁiﬁiﬁ%@%i’ etak., ;@n@ﬁﬂﬁﬂﬁg%ﬁﬁatxéfaﬁﬂalﬂiﬁlﬁgﬂlelqﬁgﬁ%@fa&éis %’@2%25) q
ISaKorpli eta istoc e aet ell an
ﬁ g] ngtlz‘eversgig %ké%l? )I'Ii al% ent N er u% %O%% éljl&z

ovarian, bronceﬁlaa?%r paricredtic canc uropean peC| Cation NO. s further
human tumouﬂt@é@]@?@@%@%ﬂﬁ%ﬁ%%?ﬁiW@Pt@é@ﬁt@t“@&@ﬁ‘?@ KPS it is expected that
their widegpread prevalence will be established in further cancers'such as thyroid and uterine cancer.

tis also knowp gt PGPS AOsne témaﬁ&n%mmafmyo%t@&%aa ogel gl whereas it

more frequently detectable in mal g nant cells (Hunter, Cell., as been shown more

recently (W J @{S‘PFFC‘P?HB?HI’"W&T 2rpdgge W@%Wﬂﬁt‘ﬁ@‘ﬂ’@&%‘b%’?@%ﬁl {BLEEESyrosine kinase
activity are ovextexgidssbdmgriampihdmgrretnsersssuch aspramalungrdy temoiiErindladder,

gastric, bfeas%ﬂﬁ%’cﬁﬁn@afﬁﬁkoﬁ%&ﬁ%%bﬁmE@Jﬁ@@@bﬁé@ﬂ&%ﬁ%ﬁb@?ﬁ%& As&oEdingly it has

been recqgnized that an. inhibitar of recep tM osine t(/,lnases shou ue as.a selectlve
Pro em and hence to miluence c rat) ﬁl‘lO{.lS Tl SES o rece O&é gr
inhibitor of the*grow 6 mammalan canc rcells (Vlals clence, Support for

this view is pravaded sy tdlde ibigateatio et dipstath, IAREEF ‘t%ﬂébﬂﬁ?%r‘&ﬁ@‘téﬁ%a@e inhibitor,
specifically attgnuwaidsiie grovitbind atldjfaiennicedbiprisiesafisteatplakisdiltinnanchrdanmary

carcinoma whigh expresses kG ng‘r‘a‘EPJQSU%EFﬁﬁl SkiRaSeRHY s heateHaRt Qiﬂa@?s%ﬁ""th of

another carcinoma which does not express rece ;)tor tyrosine kinase (Toi et al., Fur. I. Cancer

Clin. Oncol., 1898° 5§T7255% Mibh SR ae T S5 Henifgy Siak f8°5?3‘§rs§§%5‘t‘§frosme kinase
|nh|b|tory1@ropbrtaefs (EupoigearthP atenin Applic aficeddos ydxit36 3163041 93 thnthd®22I788) and to be of

use as anti- 2Q{yMQAULALENS. ;Eb@pt& virerinhibitar eﬂﬁcmtswgﬁu@tﬁtyreﬂ@sﬂ@rimag@s which are

EGF receptor tyrosine I%nasiat‘_3 0 e|t9[r haaﬁeggmorle &i ? |nst he 5‘3}{‘{% ot;shuman‘
squamous cel carcinoma imocuiate ogrnu e mlcew Acar eseargfl'u 3991 o1,

4430). Varlou§q€ﬁ@§\fhet§9ﬁ$ﬁeﬂﬁﬁﬁ§eam‘tﬁﬁRW§tﬁ‘t@%f@§éﬂl l@?%b‘f‘@%@@nt review by

25 It is known that Class I kinases such as the EGF family of receptor tyrosine kinases are
frequently present in common human cancers such as breast cancer (Sainsbury et.al., Brit-].
Cancer, 1988, 58,458; Guerin et al, Oncogene Res., 1988, 3, 21 and Klijn et al., Breast
Cancer Res. Treat, 1994, 29, 73), non-small cell hmg cancers (NSCLCs) incinding
adenocarcinomas {Cerny et., Brit. J. Cancer, 1986, 54, 265; Reubi et al,, Int. J, Cancer, 1990,

36 45, 269; and Rusch et al,, Cancer Research, 1993, 53, 2379) and squamous cell cancer of the
lung (Hendler et al., Cancer Cells, 1989, 7, 347), bladder cancer (Neal et al., Lancet, 1985,
366), ossophageal cancer (Mukaida et al,, Cancer, 1991, 68, 142), gastrointestinal cancer
such as colon, rectal or stomach cancer (Bolen et al., Oncogene Res., 1987, 1, 149), cancer of
the prostate (Visakorpi et al., Histochem. J., 1992, 24, 481), leukemia (Konaka et al., Cell,



T R Burke Jr. (Drugs of the Future, 1992, 17, 119). Examples of signal transduction 25 inhibitors
include agents that can inhibit EGER (epidermal growth factor receptor) responses, such as EGER
antibodies, Eé’lﬁoéﬂ?%é’af& and molecules that are EGFR |nh|b|tors VE’@E’{W?@?&?Z’endothellal
growth factor), HOffm%;r?orbe S Blars. R chas ol Palee e AL agibodies that

bind to the erbB2 récepto exam jle, ERCE TINT ene nc of South San Francisco,

California, USAY: E@W?nﬁrbﬁé?@%?@ﬂ@sﬁ?ﬁéﬂqﬁw%% Wﬁé‘%%@%@ﬁ’ﬁf@?ﬁ%hshed July
27, 1995), WOyBBHAKEE4pit biiskedAptiiGhei0o8)siva DS/eRAGIVILIBlishedishedirafiytBa, 1998), and

United States Pﬁé&@fséor?éztﬂﬁ&&laﬁweeM@yaéee;L%%)ax%avmmsrtm: NisJBgiugaadut are not
limited to, the monoclonal f#]bodles C225 ﬂgt GFR t22Mab§I|ECIoneylé§ﬁ %?% Incorporated of
0

New York >Nefi &k SUERY, ee%gmﬁlounrg’s 7D TR tFaZelea) "BHEX sefitinger
Ingelheim), vvelegegfe@evfiwmr\a2@%&%@@3ﬁWek&mereaares@%lydWAhﬁaheme New
Jersey, USA), macvi 64031 (e rsk &)Gler ebWMbiighossaiSiatoassNpsideiseye kitifly MRCTC-310
(Ventech Resgarch) %gegﬁ'ﬁxl}l?'f? nté}f(}:gn@z@r I?Qslﬂn%in‘?fixhl% KIRIoN:MasSaeuS i) VEGF

inhibitors, for example SU-5416 an Sugen Inc. of South San Francisco, Caln"ornla USA),

can also be c&ﬁbﬁhéﬁ%?@ E?P’%&?ﬂﬂkr?&"@re@'%ﬁﬂ%%alc%ﬁr QEIH™EGE inhibitors are described in, for
example i WO 99/24440 (published May 20, 1999), PCT Internatronal Application PCT/1B99/00797

(iled May 3, 19091 AR klished Auaissi arﬁeaa@a)@waae@aagﬂomwaﬂed December
2, 1999), United States Paten 34 5%1 |SS§§5 %roveerr 10 1995?% 11958 0§ % ubllshed
n

November 12, ﬂf@gﬁ " etm& felto Stent’s: 1SSued” 5% litéd States

Patent 5,886 d?@s(ué%éﬁ?maﬁw%forqbe)w@mWeaetﬁééﬁpafeﬁ?@mwafﬁﬁﬂeatﬂumst 11, 1998),
WO 99/10349Kpahishes ek 4ika0ahidie S432886 {methlishatcSeptemibariRjd AYE), WO
97122596, publighed Jung g%a é@ﬁrﬁm&%ﬁ%&?ﬁn@r@%ﬁ&%ﬁ% Eer:%eéeg%% . 98/02438

(publlshed January 22, 1998), WO 99/16755‘TﬁgbllshedA rl 8 999%bandw 02437 (published
January 22, 1%’85& Bﬁt&‘i@%ﬁfr’%ﬁ@lﬁ%erér ?37@8?5%%91?5’%?% drsngiFaneEtyTother
examples of sewetepbeifive/EBF iffibiors. dre. IK/Imcecy“ﬂranqmloﬂ%?ﬂdaﬁdi'ml)a‘ghrmgton, USA);

anti-VEGF monggigng antibneye ba)éa@r?eumam(@epaerecbyruaaeotéa@tmﬁ%ﬁrmeaes California);
and angiozyme, a sgarirltgetggt% Q/rponf&% g@/ﬁg@ é@?uld 329 ad(? é?h%)n mQimeryvnle

California). Er eceptorin |tors such axo elicome 2 and the
monoclorfl aﬁrr@aa“égemnﬁwgmmfékﬂvnarﬁf&ebeﬁm§qﬂbﬂméewaaaewa§ &8 usa) and
2B-1 (Chiron),resayobevadminisiese dntittom binabien ddthvikeacampdsitiane Steekhesb Banimhibitors include
those describeg YO BRI A0, 2588 WO sl BBblagd Jul 15
1999), WO 99/ 5132 (published Jul 2437 (published January 22, 1998), WO
97/13760 (publisA&thSATIQe lB8viy %SWW/%@%Y?&%%%%T%WI? BOerEEEY ¥R States Patent
5,587,458 (isstickl BebenhbdPRs k9oby, Betkt)ited STattd P dieavBes 77, 3@8aliswaetiditarch 2, 1999),

each of which is.iaee] ﬂumwme@mmmmm d&a@aa&imgroﬁrbﬁ&dae@meﬂ ielqsairsags useful in the

present invention ar ?}% C njited. State vr 341 filed
January 27, 1935 e’%? %%dJ ‘L’z(;rji'rz‘(??U rgtglgfg% r@ﬁp ca?ron oal%%lﬁ% é]}fg;?%% file January 27,
1999, both of WHEH i meyth&eieedbipiers tﬁé‘ﬁ”@ﬁfﬁ@@m@iﬁﬁaﬁﬂ%lﬁermlve agents
that may be usedetnditide inkitkitors hithenenzytine daBE syldpratety transidea SEEROHATIMNGItors of the

receptor tyrosiog,dfiase DG Bin e, compRn A alesosk hand. AUl following
United States patent arplrcatrons 09/221946 (filed Decembér 28, 19 ‘%)l 09/454058 (filed December

2, 1999); Ho/56 FEFEIRE FELRIAR) D Subii-t riabba8 tel RIAVLAS1 ErldIharh 3796 (filed May
22, 1997); 09/3RE33W(filetioadifuabBsto I9)nan dDYIBI75E (Hetd Gigtest 6 ST, 494d the

compounds digglesedand fd@sljne@m theifelewinauinied, SlalesHeravisiens! fﬁarearoeee&rcatlons
60/168207 (frled over?ggé n% %?%F ﬁ\% (%8 flle [gemc;!eS ber 10 0{(1 718 (filed
January 21, 2615?%' i (?‘} Oovem 280 and 887';28 % 5000) Each of
the foregoing ﬁ@t‘én’f]ﬁﬁbl@aw%%@&@ﬁ%@r@%ﬁéﬁc@pﬁﬁ@%% @H@Fé‘?ﬁefn@é é‘é’r‘aied by
reference in their entirety. Compositions of the invention can also be used with other agents useful in
treating abnormal cell growth or cancer, including, but not limited to, agents capable of enhancing
antitumor immune 10 responses, such as CTLA4 (gytotoxic lymphocite antigen 4) antibodies, and
other agents capable of blocking CTLA4; and anti-proliferative agents such as other famesyl protein
transferase inhibitors. Specific CTLA4 antibodies that can be used in the present invention include
those described in United States Provisional Application 60/113,647 (filed December 23, 1998) which
is herein incorporated by reference in its entirety. 15 The receptor tyrosine kinases are of particular
importance in the transmission of mitogenic signals that initiate cellular replication. These large
glycoproteins, which span the plasma membrane of the cell, possess an extracellular binding domain
for their specific ligands (such as Epidermal Growth Factor (EGF) for the EGF Receptor). Binding of
ligand results in the 20 activation of the receptor's kinase enzymatic activity that resides in the

intracellular portion of the receptor. This activity phosphorylates key tyrosine amino acids in target
nrotaine reciiltina in the trancdirictinn of nrolifarativve cinnale arrnce the nlaecma memhrane of the call It



25 erbB3 and erbB4, are frequently involved in driving the proliferation and survival of tumour cells
(reviewed in Ola iog/e et al., EMBO J., 2000, 19, 3159). One mechanism in which this can be
accomplished%({ﬁ? SV &R pression of the receptor at the protein level, gBhEFAMPELYFEsult of gene
amplification. This has been observed in y.common an cancer viewed in Klapper et al.,
Adv. Cancer Wﬁo@%?ﬁ%ﬁf%@%ﬁéﬁ%ﬁ%ﬁ ’(@éﬁsﬁﬂ?’y@?jpg%% ‘?f %aﬂ%er. 1988, 58,
458; Guerin ef@liteBnsodietienR¥sy. o83, BSA1 VBIERtoN ei(Mentsidirsearangnd ZLF freipnKiin et al.,
Breast CanceiJRggsdrbgal. ik Hefkinidranhsaviawed. IMmSaioman ek Aor CrinResuacel. Elematol..
1995, 19, 183), bR sMReltel 0 NGRS (ntics g sdenacaiciiomaneerpy et al, Brit. ).
Cancer. 1986, ‘34, 6b; Reuhi et al., Int. J, Cancer. 1990, 45, 269; Rusch et al., Cancer Research.
1993, 53, 2376 mimiistRR: B dPecnmPesittey BEBT o ferrpuit&r seumeirdReers of the
lung (Hendler &€r/a144C Grblish&eMay 188 99P).3A7 1 Gteswitonth LD hcwloREPI/IBOPO07P7668) bladder
ganc_er (Ne§| QJE -s,L%m;-i&%ﬁé,%@ﬁbgﬁ@%ﬁ_ﬁgéd S&Hglhsﬁﬁn0@955?%%2@2/%412221&531&3&&@9 etal, l?/lol
arcinog., 3, , 0esqQp al can ukai : acer, intestina
cancer such as € ?3)86? r%c agﬁ fﬁ%gﬁ%nié%?régﬁeﬁﬁ’seﬁgﬁ? eﬁicoé)gﬁ%%ﬁee_ﬁ’ é’gl%gf;,ﬁ}{flw;
Kapitanovic et3/5@streblifabNaypmPe0d; 1998).1Umid Rass Batet S8hesd (soestMaonitig, 554),
cancer ofithe prosjaten(idisalnepimial , Sisiocheamsudd 1893, 24, 48k)Kumnd eluabs 2666, 32, 73; Scher
etal.. . Natl. Caperpinal, 090, 92 180GkslguiaomiA (SOnRIR Chak 1hell, 193 Ty035

Martin-Subero et al.. Cancer Genet Cytdgenet. 2001, 10 127-174), ovarian (zl-)ggllstrom elLal., Cancer
Res.. 2001, 63?,7@3%,WM%&?H@E%?‘S%RQ?@FEIW@ 2N derolisheh s Y pAereatic cancer
(Ovotny et al.,IE¢pPingmbiisROD Ded$)Ht88) 1908 G BIRASS (onhbshedJsuesyald 108dWEr expression of
the erbB familygfgpeapiendeesips kinases ihiswangaies thatihaiswidasnread sreyalesce and

importance will be further enhanced in the future. 151t is also expected that inhibitors of EGF type

rece ptor? rosi‘ﬁgﬁ?i ﬁ?fsl%evu\]/ilp%oép G P%r?#ée réa nt?ngﬁgeg%{rg%?eé%%_g}éasmm%osfo%g%né‘%§P\7%nt]c%IIuIar _
proliferation sUBHAsipbiesisr A a0 e fetrhdacd b dfdiadant aehivmee d S &k A-{(F65770599), of
the formula 11, mdneyendl adiiedanoraliyaaiEnsetestive. eplermsingtoanthdg Caifsecapiod-tyrosine
kinase inhibitog (F GER- TKY, Jhisdndicalse asHOonGtBERARY (85106, Colifues teatmpniof patients
with locally adva%mg'(:j or ?ne%gstatlic non-small cell Iun%géancg%ggfter’failure (ﬁ‘g bothg;% tinum- based and

docetaxel che BtHEFSi iR e BERR fRATE S HEvEBeishial 8 g  fti S PnE WFRRE name is
Iressa. 220 SpRhamdadsutivedsdiaseldevitiofied aARdI4ulfolack EPiinisysB747498) Biformula-I1l,
Eormula-”oll ar\h@ﬁ?ﬂ%ﬁ@’é‘@?&ﬁ?@@%ﬁﬁﬁﬂwﬁﬂﬁ@ﬂﬂlilASl’|€&H&iﬂﬁi&%@ﬁ%&@ﬁﬁi&iQ«itﬂﬂﬁe?resenﬂy

eing used as a standard trea r.non-small cell lung ¢ r creatic cancer
disegses. Its a"c%%&l%o%x%%‘?c e%lb (o] Brglgjﬁ gn’&%8%%Oﬁec%%n%%?ﬁee%§“xmt§a@d2§?§ c@?‘(lﬂ%%’(?? antibiotic
anti-cancer drdgBiamHbrH (TErhe85T4t denpliske likh &Fni8PRS)-iNHibRYAS Exdtiseblide b i¥inst EGFR and
erbB2 (erbitux (s, (®R35wcais A aEHae laepin 1ty ashszumalsyressectiveiy)ddaveiptaven to be
peneficiabn NeGHNG o Rl IIBALRE SEi I diaely biRHS (P vaued Kxepdalsen etal, 2000,

5 Oncogene, 19, 6550-6565 ere are number o g%ttents published with compo ndfs containing

pyrazolo[3,4- disFtitffe E6eanS YRitah S ain Carth o/ ey SEREE Y B2 154949 each
discloses 4-amihiokl i jpycazntmi@ptatetl py refridive ideéwivatives Bridd2neicpiorinltitoti-usphidun agents. 15
\é\]/0-98/_ 3_4451_ﬂ%&%ﬁiﬁr@i@ﬂf@@&ﬂ&ﬂ@@é@Qﬁ'_‘@tﬁ?&tﬁbﬁ@t@Fl*?@ﬂé&?ﬁl%@hidﬁllﬁﬁymcﬁw[%ﬂ' _
pyrimiaine, It anti-t agent Ifs use.ln case iaer Iferation.
SONO-98/1 4450 e B L 1 s B R A e KR P Ly
nitrogen-Iifkedilsddatmer’at 998 Bofoeftigrcbirmisisir drorepmiecdiln ykiranse g sHdWieir use as

anti-tumour ageints. antiproliferative agents that may be used include inhibitors of the enzyme famesyl
protein transferase and inhibitors of the receptor tyrosine kinase PDGFr, including the
compounds disclosed and claimed in the following United States patent applications:
09/221946 (filed December 28, 1998); 09/454058 (filed December 2, 1999); 09/501163 (filed



WO-95/19774 discloses bicyclic pyrimidine derivatives and their use as inhibitors of the 25 EGF, erbB2
and erbB4 rec&pt%egygoslige kinases. A pyrazolo[3,4-d]pyrimidine derivative is disclosed that includes
an amino-aryl g%up ACHRE 4-position on the pyrazolor3,4- cthpyrimidine 1Ff?'?{jlgﬂ‘[‘}?‘(?)e%‘ﬁ6stituent at the

3-position. Makarov et a 1emi f Heteracyclic, C 0 03., 39 8-243) discloses the

30 reaction o?%%%ﬁ(l%f, Eﬂgﬁgﬂﬁ%ﬁﬁﬁéﬁ% e%ge%m%ﬂyrg}gﬁ%é%c@%on;%ﬁbér%ézlgé%énd

3,5-di-(N, N-diffétfiAam fitshethgteh efarhifos 4289 R 16raz o [Eleb iyt dSwitty Ve rtath Binines to form

pyrazolo[3,4-digypinmdineigdsmgio andls:laimterriatibnaidRatent RuditidafordNerovikin@8Haed 87 describes
RO PRI IESNINERINAURN A 3R1ERN FOYBUCRHAN N 1921955267, U.S.

novel pyrazolqg;

Patent Nos. 6,686 ,.0,680,324, 73,80 [ d ifi ine Al, A2A,
and A3 re epté%’ﬁ?g@ B B BT ST ot DA one of a5
receptor tyrosifitekifviselinRMbr et ah theglrigctennsisuh drotipdions oniindivigieerhaaeidic
glycoprotein. lgginatianal RatentiRublisatonNemérd40hst dhalescriwseanssnsedpyridines and
pyrimidines W'ﬂ}%’tﬁ%&% G agtivibg inie r&ﬁ‘&‘)‘!{%l}g %ts%ﬁﬁl gﬁ: Wé%ﬁﬁ@ﬂdﬁ%mwgeﬁ%%ﬁ?gp describes

substituted aminopyri nes as neurokinin antagonists. nternational Patent Publication No. WO

03/000695 de&¥HBesiSiRBpIHMinEELEd SroRerRitaR® hitbitshendns apifEy NBmE™ 87,778
described @-amipopysy clpk«]0flidvd{ngs@scnigunrbpeptiaeidn e@eptirdintagohister kkSiPatent No.

6,140,317, 6,%%Sga%%f%&ﬁr@@ﬁ%@,d@épg&%ﬁ?@!ﬂ%ﬂwmﬁ@@&hua§aﬁé}t@£}5é\gﬁsm@eé96,455,
6,537,999 and

,877,178 descrihe pyrrolo?? pyrimidine derivatives. U.S, Patent No. 5,958,930
demeribes pyr TR EHE ERTeCH oo AT B TS 0T b el BRESE Bublcation No.
03/000688 deinsiitse dhttse JsrephadiidrngehSiatprisiatdsinaab ntelinakimaa¥! kb ofsdl Resembtional Patent
Publication Nas, W63)0340d 802eiancbdict£:3 6l fdeheiasctikarggimidines for treating IGF-IR related
disorderslgnternational Patent Publication No. WO 02/092599 describes pyrrolopyrimidines for the
treatment of a disease that responds to an inhibition of the IGF-IR tyrosine kinase, 20 nternational
Patent Publicalr R AT BT 7 SRR O BREI AT SIBSYARATCIM 8% AeHrésink Wimdoeminibitors.
International Paheit Metbindidio nelida\\PlieBITH 1120sel dsgeilgbsqpyoteiioirivnithesizhitiitarssofakinases.

International RateplRUbisatAN MW Q) SH2816k dessrinespx ol el dpdinvimisingsand their use

as tyrosine kinase inhibitors. 25Eurther liferature r nces qf pyrazolo[3,4-dJ pyrimidine derivatives
as anti-cancerasasgtj:’e #%ﬁe@c@%ﬁ%é‘%&%%ﬁ%ﬁ%&? EF.O ﬁ/leﬁtiél %F%e?#ﬁgf@g/éégégl l?;5-558 oS,
Heterocyé? Clelivatiarogihorpeepper’s kipesg enzyagtisacbrith i FividesdrChneinitecaliSlsenetjonao, 47,
347-350 .,Unitge states. PRIBNidad7 M3Shoiynite kStatessatening, 42@s8Hl targht Qigteiaiem.1956

21(11) 1240-1 wa ke . -289 i himi 56)- -30No.119,
98(7-9231.,1 Mg%g. %ﬁelpn%ggglgm%?% %%;EIB%%L%%% %%ﬁ%ﬁé%%%@%%%t eﬁ%&%é‘gﬁ% é%?l?fte(li) Stateg .

Patent 4,182,878 Although the anticancer compounds described above have made a significant
contribution tolthekastythbretis arddritminng reegdooympne kinamticamck ipghenE&E®y tid®e, with better
Se|eh0t'V'%9f pﬁ@@%ﬁ&ﬁﬁ@%@é@%&ﬁé}{u%ﬁ%{%&_ ﬁf@ﬁﬁi@eﬁﬁpﬁzgﬁﬁéﬁﬁ skgw‘ﬁig&l&}}&éurp?shngly ,
we have now foynd that a select grou HBR%I t Y. A4- rimidine derjvatives of the
present inven‘tcl"gﬁls, vaéevﬁ??q!rnm@? % ica I?/(Raécep ;Jgilgggg’lt{%zé?eo)f, %%es]’%%ksmp%l?eﬁt“é%ﬁ#-t%%our activity.
None of the pl#t ke eefiearished iy Ry AYEETSsERn AT Rionh B ridettide velessutsailitizict at the

1-position with@u&ubﬁ@mmﬂmﬁﬂﬂgm athy Byenl QbgrRep Br ddaydimbatiukesgroupem@nd at 4
D s beaaine s MID LhRo A el e campaYidedlipsigeer T e

present invention possess rntacological activity on%ﬁ%y virtue o ect on-a singlé biological
process, s bV thatE chifh oS STBviaétah AHGaTRT s e idtS By haPBPhHi#ition of one or
more of the erbB:famil§RofreL EptoKliirosine RirasEanthaRend rearoli4d, kot signalidtedriansduction

steps which legg{o.the; RIOlfeKatiQn, Bt arARlS. yparticylas, kds.believad ihat dhggompounds of
the present invention provide an anti-tumour effect bg \{va% of inhibition §f E%Fg{jggr erbB2 receptor
0 )

tyrosine kinas9&> e RE Her QR Ra Y &b &re T s (BRERUEE Sy raZ8to [F 2 by rimidine
derivative of 28.ife. ihGantisn 8P pIigfiuscluticld Caceitensiels A%0M EPedT7Urdrprewdiietl as a further
feature of the invention and are illustrated by the following representative Examples. Necessary
starting materials may be obtained by standard procedures of organic chemistry. The preparation of
such starting materials is described within the accompanying non-limiting Examples. Alternatively
necessary starting materials are obtainable by analogous procedures 25to those illustrated, which are
within the ordinary skill of an organic chemist. 30 SUMMARY The disclosure relates to Substituted

pyrazolo 3,4-cl] pyrimidine derivatives of formula-I,



Formula-l and pharmaceutically acceptable salts thereof, wherein n and in are 1, 2, or 3; W is single
bond, CI-Cs alkyl, alken I, alkynyl, NH, 5, SO, 502, 0, 0=0 or an amide %’%ﬁf each Ri is independently
selected from d%%é’é’% F\?ﬂlo hydroxy, amino, hydroxyamino, carboxy, EAE, ureido,

carbamoyl, cy triflyoromethy IS in ent selected from rou onsisting of
C1- 06 alkyl, Catg%l cyjl% S%rllcfi éoﬁéifﬁ%%a%%qggsc coa S%y %C&ié a‘#%%(y%rar o{:hyl aryloxy,
heteroaryloxy,@&Q@gﬁmo%fy?@s%%ﬂéyawlk&?, ﬁﬂ%@lé@ et esar@rl ehitro, amino,
N-mono(Ci-C63lalieyiaemirmes N3bbdRi«CapaliGiantancfoxaarmido, amieky, avetasnig, ydroxylamino,
Cl-Cs alkoxyapifghobydiazign t%@’sb%&%@ﬁthéﬁnééﬁ'éﬂ AN C2 A0 IRRY. G- Php Iyl ary,

heterocyclyl, fused aryl, fused heteroar fused heterocyclyl; each R1 is mdependently selected

from R3-s Iforﬁ%‘?ﬁﬁﬁ%ﬁt‘ﬁﬁﬁ?ﬁF&ig‘féﬁ%@éelf&}lg’iﬁ%ﬁ%ﬂ%ﬁ?ﬂ%r Gtz s8R RSulfonylamino,
3-phenylureidd ZbxbplAtokdiritatows, ¢ab. disstorsyiotittier-1200land?C210 Bkarmyaniimsand wherein

said benzenespuifanynine osphemdkosnbepoxnonanitaegief ahenylsulany| substiugntin Rl may
optionally beasge,af Wwodigledens, 0404 alofl eananmelansaliond ol L alkoxy

substituents; or any two Agether with the carbons to w ey are att comprlse a 5-8

membered rindS3AsBIE Rty %?Weé%% A& dPtvd et SRR delSerse iR dxygEReeaith or nitrogen;
and wheréin the alikkyh.grouips GeilsathylebeiiiOnsofibe alkoxy or Hkgldnidargrowp gy dve straight
chained or if.cgmpriggad R@@J Ei‘)@ﬁt ibr@?99éf%ﬁ§e%@¥éi’1€epféqﬁiﬁ9@tocﬂ CMSIaW%ﬁ% selected from
Cl- C6 -alkyl, (é% éclo cyl R20s selected froméh rou conajstin of hydrogen, Cl-C6 alkyl,
Cs-Cs cycloal %{é%tgf'ﬁ% iR Ry 3\r§?p8i ]ﬁ?,%fg%ﬁﬁ?@ll ARG 6er??BfP|'S/I
trifluoromethowoﬁé%éfne@yems frsedied thafthsédvivetorad nyr waienda sedlimprerocy il bs diothes

1,3 benzodiox%haméebeﬁﬁeai@xm And R2 is selected from the group consisting of phenyl or balmy"'

and subsibted Wil d 2ot S agrauns andshesibsiiuien are lndopendaiy seeied fom Ra
where R4 is selected from ydrogen, halo ydroxyamlno carboxy, nitre, guanidino,

ureido, carbanW“EWBthﬁﬁﬁiﬁ?FB%%ftﬁWe@V@déi Prééf%%ﬁ%ﬂlsc@ﬂml‘ﬁ?&oxy, C1-C6 alkoxy, C3-C6
cycloallcoxy, Cls@&ladkaniysadevelingdd ahd doeypcindt€efant iy, STTEB Thid ik GxyuGSECS thiocycloalkoxy,
thioaryloxy, thioheteroaryloxy, nitro, amino, N-mono (CI-Cg)alkylamino, N, N-di (Ci-Cs) allcylamino,
formamido, amido, acetamido, hydroxylamino, C1-C6 alkji\\;ﬁ/mo hydranno trifluoromethyl,
trifluoromethoxy, allcenyl, alkynyl, aryl, @rocyc I, fused aryl, *used heteroaryl and fused
heterocyclyh In a first aspect, there is prow\dgﬁ/he j“a substituted pyrazolo [3,4-d] pyrimidine
derivatives of formula-l, FIN M R2 NI 1\rj* N

Formula-IT

20 an orally active, selective epidermal growth factor receptor-tyrosine kinase inhibitor (EGFR-
TKI1). B is indicated as monotherapy for the continued treatment of patients with locaily
advanced or metastatic non-small cell lung cancer afier failﬁre of both platimun- based and
docetaxel chemotherapies that are benefiting or have benefited from gefitinib. The brand
name is Iressa,

25
OSI Pharmaceuticals has developed and launched Erlotinib (US 5747498) of formula-I11,

i cH
”“""\”I{fb
He O N

Formula-I1t



Formula-I or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for
treatment of the human or animal body, wherein; nand mare 1, 2, or 3; W.is a single bond, alkenyl,
alkynyl, NH, 3,“%?‘13@3?61,50:0 or an amide group; each R1 is independé’rﬁﬁigé%gé & ¥fom hydrogen,
halo, hydroxy, aming, hyciroxyarnino, carboxy, nitro, guanidino, ureidg, carbamoyl, cyano and
tftuoromethy ST BRCHRE A GEBE BEh Ty L e SHORR R bt PGP R cycloalicy,
Ci-Cs alicoxy, €¢l@sacyedaiksreyn¢atiioay ey el homytarny| FChelansamloeioass  thioalkoxy,
CrCe, thiocyclanbsessy HiRavIH0KY e 1iobe reasdmas. M kkseraiisnd- W atadatchalisyiamino,
N,N-di(C,-06) allsylam Q_é&{ﬁg@@@@g@@& &q&tw Qevgydroxylamino, CI-C6 allcoxyarnino,
hydrazine, trifluoromet yT, trifluoromethoxy, Cy- C6 alkenyl, Cr 06 alkynyl, aryl, heterocyclyl, fused aryl,
fused hete?oaryl and fused heterocyclyl; or each R1 is independently selected from
R3-sulfonylaminghphitralindiddoE kCitdpdaikadsuoRgEmb cib8a Zarmide® ied 28 nesulfiongplamino,
3'r_3hbeny|Ure'd%?@re%é@ﬂ}“@ﬁ&ﬂ%}ﬂﬁﬂbﬁép%@@ﬁﬂ%{bﬂéﬂo@J@#)&gﬁ%% %LK@}@@»{)J@JW%&”% \INhere'n |
said benzenesulfon ino or yl or noxy or aniiino, or phenyjsulfanyl substituent in Rl may
optionally bearﬁg%%g%l?r\?vge%g (%Seo%%,ttleg%j A yfd(’:iflygfl?n%?ﬁgﬁgé Tglré@’c}gr ?fffléﬂea#c’oxy
substituents, d¥’aPP¥er RI taken together with the carbons to which they are attached comprise a 5-S

memberen ringieamprisingrakicast paer prsiikieereaorasrlece dbimmiaxy gaa:aaisand nitrogen;
wherein the a'ﬁ}’éﬂﬁ?ﬂ%% %gllg{ggg %?{Qé}fﬂérﬁmge alkoxy or alkylamino groups in R1 may be straight

chained or if comprised of at least three carbons may be branched or cyclic and wherein R3 is
selected from Cr- C6 -alkyl and 03-06 cycloalkyl; R2 is selected from the group consisting of hydrogen,
CI-Cc alkyl, C3MOs36433 108l eyl , VBD-TB 1dHdS xgedr ldbnipkea dahiate idauyrhz01b{0.8-t hiattieyiditkifluoromethyl,
trifluoromethoxy, hateromichdy ised.annfidseshhgteroaryl and fused heterocyclyl, such.as
1,3-benz%?ioxol and 1,4-benzodioxin, or R2 is selected from the group consisting of phenyl or benzyl
and subsfituted with 1,2,3 or 4 groups and the substitutents are independently selected from R4, or R2
is selected froffy ColB/1442) Zisyiosst dhgmpobaeyypispitr(®ahiorepheevéaniroithyesge;halo, hydroxy,
amino, hydroxypsiinedieariexysdito, guanidintuwirejds; cadamayk ayanaciriloossimatayl, 01-06
-alkyl, 03-06 C}{%Jgpéllgﬂmgt\&fow, Ci-Co allcoxy, C:3-06 cycloalkoxy, 01-06 allcoxycarbonyl, aryloxy,
heteroa.rytoxy, 01-06 thioalkoxy, 03-06 thiocycloalkoxy, thioaryloxy, thioheteroaryloxy, nitro, amino,
N-mono (01-C6) alkylamino, N, N-di (CrCs) alkylamino, fonnamido, amido, acetamido, hydroxylamino,
01-06 alk&kyaiWindsHydiazie]athu dramiadHipifhaokeg e droxinidike nighialityasy kbatrydatneterocyclyl,
fused aryl, fUSﬁﬁr@g%]éﬁﬁﬁﬁéd’huﬁéﬁﬁlgnh%%@?%%Bﬂio‘rpéﬁ:{ﬁl%mépjﬁﬁﬂ%ﬁﬂﬂin@@%)3 fhefeH3; or a

derivative thereof having a 3,5-diQethyIphenyl group or a (trimethylsilylethynyl)phenyl group at the
substituted nit?(%%%srla%fiémmglfrt?%nbyrazolo moiety in formula In a second aspect, there is provided

substituted pyrazolo [3,4-d] pyrimidine derivatives of formula-1, H14 Formula-I
WQ-95/19774 discloses bicyelic pyrimidine derivatives and their use as inhibitors of the

25  BGF, erbB2 and erbB4 receptor tyrosine kinases. A pyrazolo]3,4-dlpyrimidine 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
30 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-dipyrimidine comp(}unds;



and pharmaceutically acceptable salts wherein; n and m are 1, 2, or 3; W is a single bond, alkenyl,
allcynyl, NH, S, SO, 502, 0, C=0 Or an amide group; each R1 is mdependen tly selected from halo,

hydroxy, amlng‘fqﬁ?c?%}%/éﬁnno carboxy, nitro, guanidino, ureido, carbamioy/"AAHE 4R
trifl thyl dentl | 6 loalkyl
riidorometny e ona I%tlrll g%n PSIQ y\ﬁg %g} %lfggrgesc srcr)lléeet e[%?g%g Ié’] gandfcqyeg cycoakyl,

01-06 alkoxy, 053708 el Cby alkoxycar onyl aryl Yhioalkoxy,
03-06 thiocycm&m@séywﬁh@%tﬁmwaih%ﬁ@fer%@#m;@y Alfro Vé%lﬁéfoﬂ%éné’(@sf@eyfa%wammo

N, 14-d@(0|-Cp)&;dkgtmmia,«isdmmammsmd@soaeebampdmdammmlmdm;s% A6 atlgagdarnino,
hyarazino, trifuSrmek s AU EARRRadiA Ak o P Alvau Bpbligigrgey ol fused

aryl, fused heteroaryl and fused heterocyclyl; or each R1 is indepen entys ecte rom

R3- suIfonﬁanﬁ??@ptﬁﬁ@iﬁﬁﬂ?&ﬂ“@r@%?‘tﬁrIﬁ’iﬂl%ﬁ?f(?ﬁ?ﬂ?‘rﬁﬂﬁp%’éﬁfé?ﬁ‘?&oo RrbentirFRamino,
3-phenylureid@hzemxtspyriotidiatibyd] 28oloxapipetonidin-1W0 M8 1CtHlkdmsojberménaieassd wherein. said
benzenesulforpdaminoer phemiies RRENaXY ermaRevey Phenyiswiamisyhsiivem-NRl may
optionally beaw&%%g }&a;ogk%ggﬁb(s% eé)dmlhggl cyano, melhangnlfon%l or Ql 04) alkoxy

t

substituents, or any two R1 talcen together wi e carpons 16 Whic t%he)g are attached comprise a 5-8
membered ring comprising at least one or two heteroatoms selected from oxygen, sulfur and nitrogen;

wherein the allkytbopediops BstehtifoplipoidioNs. 67 hes Aikmey oesalibplamindopydmphnis Ripnagmbe straight

chained or if cemprisea.ahAl 13SkIMRAEARRNS A LRRIANGHR0ORGYSICARAMARLEI R3 is
selected from Cr C6 -a é%?éand 03-06 c cloall bi n is selected fram the group consisting of hydrogen,
I

01-06 alkyl, 03TERS Fcﬁfob%n ﬁe‘é‘&/‘i"hﬁe%é‘%%ﬁyl%i" i8Ryt tPtioromethyl,
HifinoromethopsibreresiomITinidises abyf, Retent Netoddahyli5n 6 TABAM MO S35dT8, duafbers

1,3-benzodioxg}:anehd firhemzedioniives. B3 ipasierted ﬂmsm@emp@%ﬁ;ﬁmﬁwmw Or benzyl
5 selecter ro BB S e R RS e oy,
amino, hydrox?ﬁﬁ?fﬁ%o‘baﬂﬂé“}éydﬂ?ﬁés @W%HHS%@QSO%&WF%%W%%M?}%W CI-C6 -alkyl,

03-06 cycloallayt) hiaeos6z 1 Cisc svealk aty] 18820 6deyweiion asier;diks0 oalkeatimpalioBay, atylaXy,

heteroaryloxy, d@@d@?boﬁljt%%%ogéﬁgmwgﬂél'WW@MS)Q%@’&EEQ&% PRI, amino,
N-mono (ClI- C% Icgramlno d| Ci- CJ) allcyl amlno Qrmami §83 acetamido,
7 I

hydroxylarnino, Ty h RS2 hUE ASTR IS SPRRIHOR B éﬁ]&?}“’éﬁl&%‘fﬁ? allcynyl, aryl,
heterocy@yl, f&W%ﬂﬂ?lfﬁé@@F ﬁé@é@@fmi\m% Hdiarebylepprbg(DreRBrinigiheslssorewiie0(Cl-12)2

DCHS; or a dexivakveithierent haingaks-dimetnELphergh oraup wae (ttbmeﬂtwsilyéathy@yl)phenyl_
group at the Sgg[%' Eia%”e'”ﬁ%ﬂ Almaline hyia ﬁ%‘é’ngi“#%% fo A i Qg aspact, there is

provided pyra pyrimidine derivatives selected romt derivatives of m- tolyl-1H- pyrazolo
[3,4-d] pyrimidis&deavAEREN:- ﬂ%%ﬁ‘%l@ﬂé?ﬁ‘@’fﬁﬂﬂ‘ﬂ?ﬁmﬁ?ﬁgﬁﬂﬁ%yl) 1-m-tolyl-1H-pyrazolo
[3,4-d] pyrimiclin-4-amine b) [2-(2-methoxy-etlioxy)- ethyl]-(1 -m-toly1-1H-pyrazolo [3 ,4-cl]p'ne-4yl)-

amine C)yjg- N@m@mﬁrﬁ%@}%&%@@#w&mwx@r namide(&emat%éaafpas@épi i
d]pyrlmldlne amin dgh%ang) (%E?@/ %ﬁ}z< m-toly1- 11119 az0lo [3 g N
pyrimidine-4y1) ﬁﬁﬁ’é”g 7 dxj hﬁ‘@rizi//‘iﬁi ?81?/? 5H pw o) (o
[3,4-d]pyrimicifFksay 1990, 27, 1245- 1243 Journal of the Chinese Chemical Society, 2000, 47, 347-350
LUnited States Patent 5,917,039 ., United States Patent 6,423,871 ., J. Org. Chem.1956
21(11) 1240-1256 ., 1. Med. Chem. 1991, 34, 2892-2898 ., Helvetica Chimica Acta (1956)-
30 No.19, 987-991., J. Med. Chem. 1997, 40, 3601~ 3616 ., United States Patent 3,600,389
., Uniled States Patent 4,182,878



amine, (1-m-tolyl1-1H-pyrazolo [3,4-d] pyrimidinedylamino)-acetic acid g) 3,4-Diethory-benzyl)-
(1-m-tolyl-1H-pyrazolo [;3,4-d] pyrimicline-4yl)-amine h) (1-m-tolyl41-1-p razolo(g 4-d3].{‘n
) 18 maolyi-

pyrimidine-4y1 -?ﬁ%%%r%ethoxy-benzyl)-amine 1) [4-(2-methoxy-etho HHERY

In-pyrazolo [3,4- rimidine-4y1)- amine j),(4-methoxy-benzy1)-0-m-tolyl-1H-pyrazolo [3,4-d]
oytimidine 47 AR et A R B < e PR s o
pyrimidiner 4ythy-arhirtects & fanentiagipecleeh dfe nspuyigdiraqsfopssseutisalo eifarkish of a
compound of kervila-drastaeinedisdhesacand.aspadt aitested from (1)a process for the preparation
of a compound of formula-l as defined in the second aspect, wherein said compound has an ethynyl
substituent on_the N-phenyl ring, or a pharmaceutically acceptable salt thereof, Formula-I (with
acetylene ﬁroﬁﬁfaﬁﬁ%@é&%ompris& diazonsing a compound of formula Z with mineral acid
such as hydroBinoiaglsidve heuluriciowid thaid witktsodip i nibstiersdiptierslaf 3érpariatidies -10 DC to 5
DC to obtain igd@ stkstitied phenyibdiazine.wrrechiotidasalididorntigedneializing the
compound of formula] ith,2 sufaple kase sl g sodiim. hydiodde, potassium yioxide, sodium
carbonate, pof’assmm carbonate, ammonium carbdnate an i)lcari)c?ﬁaages 7 k&l metars to get the
iodo substitutes@pHEngs Hyd e iR BFREAtiEeK-RA5HITR SRt Bbesiven corainieay Rilypyl
02H600126-0(grdiy2 GE thojmtetingtertehmpa dmdnardtit@ition substituted benzyl amines. Without

wishing to imply that the compounds disclosed in the present invention possess

pharmacological activity only by virtue of an effect on a single biological process, it is
believed that the compounds provide an anti-tumour effect by way of inhibition of one or
~more of the erbB family of receptor tyrosine kinases that are involved in the signal

15 transduction steps which lead to the proliferation of tumour cells. In particular, it is believed
that the compounds of the present invention provide an anti-lumour effect by way of

inhibition of EGF and/or erbB2 receptor tyrosine kinases.

Such processes, when used 1o prepare the substituted pyrazolof3,4-djpyrimidine derivative of
20  the invention, or a pharmaceutically-acceptable salt thereof, are provided as a further feature
of the invention and are illusirated by the following representative Examples. Necessary
starting materials may be obtained by standard procedures of organic chemisiry, The
preparation of such starting materials is described within the accompanying non-limiting
Examples. Alternatively necessary starting materials are obtainable by analogous procedures

25 to those illustrated, which are within the ordinary skill of an organic chemist,

30



reacting the compound of formula K with ethoxymethylenemalononitrile in protic solvents such as
methanol, et%’tﬁg\gopanol n-butanol, dimethyl formamide or mixtures of these solvents at
temperatures 0 obtain novel N-(iodo substituted) phenyl -5-amino-1Hpyrazole4-carbonitriles of
formula-L, or{h) dsalcting thetcom pahstitiseditformmitd IdwWithyinrygiting derévaiiery of formula-L,

. -ethoxiymethylenemalononitrile by reacting triethyl orthoformate and malononitrile to obtain novel
N-(iodo substituted) pheny1-5-amino-1H-Pyrazolg4=dahonitriles of formula-L at temperature
conditions in the range from 40 C To 100 C; _hydrolysing the nitrile group of compounds of formula L
with a. mineral acid such as sulphuric acid imé eolls medium and basifying with a suitable base such
as ammonia or bicarbonates, carbonates or hydroXides of alkali metals at temperatures 10 DC to 40 C
to obtain novel N-(iodo substituted) phenyl- inQ-1H-pyrazole-4-carboxamides of formula- M; 0
reacting the compound of formula-M with fo ide 1A neat conditions or in solvent such as sulfolane
at temperatures from 150C to 20000 to obtain povel N-(iodo substituted) phenyl
-5-amino-IH-gyrazole-4-carbOxamide of formul 95,}15%3 then either (c) 0 reacting the compounds of
formula 0 withaphpispiharrseily ehteriassehetiegohditions or in aprotic solvents such as methylene
chloride, ethylgpg.£hlorids, ghlorefersa or mixtures of these solvents at reflux temperature conditions to

obtain novel N-(iodo stituted) 4-chlaropyrazol -diorimi of.formula-P..or (d) reacting the
compounds of olﬁr‘?‘nlﬁ%&lgoﬁé‘l’t th?%i%éﬂ';](iﬁ oﬁ%?pﬁﬁ%ﬁgﬁ@fﬁ@ﬁﬂé gi“ﬁr%ﬁﬁ dcgr%]%qubentachloride in
aprotic solventsasuBh i dndseeRiss el &8t EBh IR e CHTET o fOFHACO PYRTREIFERTSS these
solvents at tergpesf RS, 20 dBq fsids avekiys wositHethdemtnd pyrazolo [3,4-d) pyrimiciines of

formula-P; C1 412G Rz Lefluing dhes cemngund abip aulaQin eubefiusied allog amide of
ol . .

formula-H in protic solvents as methanol, ethanol, isopropy! alcohol or mixtures of these solvents

at reflux tempeideatie’cofeifoneksBbtalnrover Rtk sindhtuted) LUoSEee - afia™:
substitutedpyrazelefactyd] Eyrtnidineodfofmiddisrycredlkningtirndmpobnibofforotta S with
substituted trimethy] sityl acenlene Mpratic.salyeRissHeh-29 Belianab, sthanaliiserpapy! alcohol or

mixtures of these solvents at reflux temperature copnditions to obiai mg%\éel N{ﬁ ri@gﬁﬁtgy{lﬁilyl protected
ethynyl substittRERTERenyPIHERE S ubstitited-F BY 8813, 4-d TV Hdine & of Tormula:T; and -
Sits-CTIR2 depifitectint:thy comPealicsdf forntisleFwmith anduietstectieise Siseth aglafnsd* mono, di or
taialkyiamines ; s Ry diQ¥ids.efassium hydroxide, sodium carbonate, potassium carbonate
ammonium carbonate and bicarbonates of alkali metals to get the novel acetylene

gach R; is independently selected ﬁ*om. Ry-sulfonylamine, phthalimido-{Cs-Ca)-

allcylsulfonylamine, benzamide, benzenesulfonylamino, 3-phenylureido,2-oxopyrrolidin- 1-

yl, 2,5-diocxopyrrolidin-1-yl, and Cp-C4 alkanoylamino and wherein said

benzenesulfonylamino or phenyl or phenoxy or anilino or phenylsulfanyl substituent in R

may optionally bear one or two halogens, (Cr-Cy) alkyl, cyano, methansulfonyl or (Ct-Cs)

alkoxy substitnents; or any two R, taken tdgethar with the carbons to which they are attached

comprise a 5-§ membered ring comprising at least one or two heteroatoms selected from

oxygen, sulfur or nitrogen; and wherein the alkyl groups and alky! portions of the alkoxy or

alicylamino groups may be straight chained or if comprised of at least three carbons may be

branched or cyolic;

where Ra is selected from C;- Cg -alkyl, C3-Cseyclealkyl

10



substituted compounds of formula-I; (2) a process for the preparation of N- ((2,3-dihydrobenzo [b][1,4]
dioxin-6-y') methyl)-I(3 ,5-dimethylphenyl)-1H-pyraz0I0 [3 ,4-d] pyrimidin-4-amine Compound NO: 49
or salt thereof which comprises NH2 NH NH 2,HCI NHNH2 CHBCHBCH 3'CH3CH3CH3 ABC

diazoti sing a compound of formula A with mineral acid such as hydrachloric.acid or.sylfuric acid and
with sodium nﬁ?if%%%?ﬁ??o 5t @%%‘Pa%ﬁ?%‘%t- @ gf B _’tuo6 béa%ugggfu{%%g%%%yﬁu%razine
hydrochloride a¥fcforatbayB; mebitranamgrthe forfaultiee ks psiaromrabsts iRABR RS Such as

ammonia, MoRQeydi=B; isdk\dr-Aines hsathia dydiexidie:tpotaskil nuhlydsdddenssiiiuoh carbonate,

potassium carpg_ga&gd ammoni-uni carbonate and bicarbonates of alkali metals to get the novel

substituted phe’nyfhy razines of formula-C; and then either () ON NHN H2 02HSOOH=0(CN)z
CHCH3(Ethoxymetr)lene) malononithis reacting the compound of formula C with
ethoxymethylens, Raddaelenétt ifeinths gtivys ovesisgicheas! wrdtbmmbipeé thbatiolas gifhopanor n-butanol,

dimethy! formq%s%mtm&%@m@é@ Relyenis®! {oBRarRies,60C to obtain novel N-substituted

phenyl-5-amino-1H-Pyrazole-4- carbonitriles of formula-D, or (f) reacting the compounds of formula-C

with in-situ generated ethoxymethylenemaiononitrile by reacting triethyl orthoformate and malononitrile
at temperaturevbonditidns rvtdainm derdrespaRc fy ToW CrHsmsh It o Q- SeseHiuREEP:

phenyl1-5-amigeakiinpyragale-4-earhenitiesne] fertotambhyly HS3 K NERyYC H3-QHBDHRyI,
hydroxy, C1-Cs alkoxy, Cs-Cs cycloalkoxy, Ci-Cs alkoxycarbonyl, aryloxy, heteroaryloxy,
C;-Cg thivalkoxy, Cs-Cs thiocycloalkoxy, thicaryloxy, thioheteroaryloxy, nitro, amino, N-
mono (Cy-Ce) alkylamino, N, N-di (Ci-Ce) alkylamino, formamido, amido, acetamido,
hydroxylamino, C;-Cs alkoxyamino, hydrazine, triflucromethyl, triflucromethoxy, alkenyl,
alkynyl, aryl, heterocyclyl, fused aryl, fused heteroaryl and fused heterocyclyl;

11



hydrolyzing the nitrile group of compound of formula D with a mineral acid such as sulphuric acid in
agqueous medium and basifying with a suitable base such as ammonia or bicarbonates, carbonates or
hydroxides of alkali metals at temperatures 10 C to 40 DC to obtain novel N-substituted
phenyl-5-amino-1H-pyrazOle-4-carboxamides of formula-E; reacting the compound of formula E with
formamide in neat conditions or in solvent such as sulfolane at temperature conditions in the range
from 150 DC to 22.0 DC to obtain novel N-substituted pheny1-5-antino-IH-pyrazole-4-carboxamide of
formula F; and then either (g) reacting the compound of formula F with phosphorus oxychloride in an
aprotic soly‘ggﬁgggbg& @g}pwg@@&l&lg{me gthydenechipridescthlBréfdirpyemalmixture of these
solvents at reflux temperature conditions to obtain novel N-substituted
4-ch|oro-pﬁ%¥é¥6{§,ﬁ-éﬁﬁ9¥?ﬁﬂdines of formuia-G, or (h) reacting compounds of formula-F with thionyl
chloride, phosphorous trichloride or phosphorous pentachlpride in aprotic solvents such as methylene
chloride, ethylene chloride, chloroform or mixturﬁmoﬁfksggbwe@ts at 25 DC to solvent reflux
+ temperature to obtain novel N-substituted 4-chlor -pyrazoldf3,4-8ipyrimidines of formula-G; and Cl a
refluxing the compound of formula G with 2,3-dahydro-benzo [1,4] dioxin-6-yl-methylamine
- hydrochloride in a protic solvent such ofethanol, isopropyl alcohol or mixture of these
solvents at reflux temperature to obtaj - ((j;fidihydrobenzo [0][1,4] dioxiri-6- yI)

d]

N
methyl)-1-(3,5-dimethylpheny1)-111%-pyrazo k)p,4- yrimidin-4-amine (Compound No: 49); (3) a
process for the preparation of N- ((2,3-difxydrobenze(1)3[1,4] dioxin-6-y1) methyl)-1-
(3,5-dimethylpheny0-1H-pyr520l10[3,4-d] pyrimidilli!-4-amine (Compound NO:491-1C1) N N LO .HOI

conventional methods in a suitable

edium such as water,-methanol, ethanol, Isopropyl
alcohol, ethyl acetate, acetonitrile, i

ethylen etone or mixture of these solvents; and (4) a
process for the preparation of a comypound df formula-l as defined in the second aspect, wherein said
compound has a cyano substiment o -phenyl ring, or a pharmaceutically acceptable salt thereof
(Formula-1 compounds with cyano group) SchemesM which process comprises heating the compound
of formula S with copper cyanide and copper iodide in dint:ethyl formaznide or dimethyl sulfoxide at
tem peraturesaahgmy#@ﬁﬂmﬂ@?@@ﬂ%%r%dfhtmﬁg%%%%ﬁm. °bhenyl-4-amino
substituted:QyrazglQ P Lintalsing ssiaia84h aspect, there is provided a pharmaceutical composition
for the treatment of a hyperproliferative disorder in a mammal which comprises a
therapeuticﬁﬂ&‘?@ﬁéctive amount of a compound as defined above, and a phaimaceutically acceptable
carrier. In a sixth aspect, there is provided a compound as defined above, for use in a method of
treatment of the hr%nn n oe{rcgpi@%lrlgody by therapy. In a seventh aspect, there is provided the use of a
compound as define gbove,’ in the ' manufacture of a medicament for use in treating a
hyperproliferative disorder,

- W is a single bond, alkenyl, allynyl, NH, §, 80, SO2,0, C=0 or an amide group;

- each R is independently selected from hydroge, halo, hydroxy, amino,
hydroxyamino, carboxy, nitro, guanidino, ureido, carbamoyl, cyano and

trifinoromethyi,

or each R, is independently selected from the group consisting of Ca- C¢ cyvcloalieyl,
C1-Cg alkoxy, C5-Cs cycloalkoxy, (Ci-Ce) alkoxycarbonyl, aryloxy, heteroaryloxy,
C,-Ce thioalkaxy, C3-Ce thiocycloaikoxy, thioaryloxy, thioheteroaryloxy, nitro,
armino, N-mono(C-Cg) alkylamine, N N-di{C-Cy) alicylamino, formamido, amido,
acetarnido, hydraxylamino, Ci-Cg elkoxyamino, hydrazino, triflucromethyi,
trifluoromethoxy, Co- Cg alkenyl, Co- Ce alkynyl, aryl, heterocyclyl, fused aryl, fused
heteroaryl and fused heterocyclyl;
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‘DETAILED DESCRIPTION OF Eat, TNVENTION: Formula-1 com pounc—i—é'én'awph;rmaceutibally

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

ON NHNH2 C2H$00H=C(ON)2 (Ethoxymethylene) W(ROnmelononitrile

WO 2009/098715PCT/1N2009/000037 Stage-lll 5Stage-IlV Stage-V Stage-VI

or each R, 1s independently selected from Rs-sulforylamino, phthatimido-(C-C-

alkylsulfonylamina, hepzamido, benzenssulfonylamino, 3-phenylureido, 2-

oxopyrrolidin-1

-y, 2, 5-dioxopyrrolidis-1-vl, and Co-Cy alkanoylamino, and wherein

said benzenesulfonylamino or phenyl or phenoxy or anilino or phenylsulfanyl

substituent in R' may optionally bear one or two nalogens, (C-Cs) alkyl, cyano,

methansulfony! or (C)-C4) alkory substituents,

or any two Ry taken together with the carbons to which they are aftached compsise &

5.8 membered ring comprising &t least one or twWo heteroatoms selected from oxygen,

sulfur and nitrogen;

wherein the alkyl grotps and alkyl portions of the alkoxy or allcylamino groups in By

" ‘may be straight chained or if comprised of at least three carbons may be branched or

cyclic and wherein R; is selected from Ci- Cs-aliyl and C3-Cg cyeloalioyl;

- R, is selecied from the group consisting of hydrogen, Ci-Cg allyl, C3-Cg cycloaliyl,
C,-Cy alicoxyearbonyl, aryl, heteroaryl, Ci-Cs thioalkyl, trifluoromethyl,

irifiuvoromethoxy,

heterocyclyl, fused aryl, fused heteroaryl and fused hsterocyelyl,

such as 1,3-benzodioxol and 1 ,4-benzodicxin,

or Ry is selected from the group conststing of phenyl or benzyl and substituted with

1,2,3 or 4 groups and the substitutents are independently selected from Ra,

or Ry s se}ccted from ~O{CHz), OCH and -COqH,

wherein Ry is selected from hydrogen, halg, hydroxy, amine, hydroxyaming,
carboxy, nitre, guaniding, ureido, carbarnoyl, cyanc, trifluoromethyi, Ci=Ce ~alkyl,
C3-Cg eycloalkyl, hydroxy, Ci-Cs alkoxy, Ca-Cy eycloalicoxy, Ci-Te alkoxycarbonyl,
aryloxy, heteroaryloxy, C 1~Cs thicalkexy, CsCs thiocycloalkoxy, thicaryloxy,
firioheteroaryloxy, nitro, amino, N-mone (Ci-Ce) alkylamine, N, N-di (Cr-Ce)

. . . . . } o
alkylamine, formamido, sride, acstamide, ydroxylamine, C1-Cs alkoxyaprino,

hydrazing, triflnoromethyl, riflacromethoxy, alkenyl, alkynyl, aryt, heterocyclyl,
fused aryl, fused hetercaryl, fused heterocyelyl, ~O(CHa)smorpholino and
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15 RI;:R2; and W are defiried 4s above. SCHEME-I Various compounds of formula-I are can also be
prepared by following routes: (a) A By known methods given in the literature, diazotising a
compound of formula A with mineral acid such as hydrochloric acid and with sodium nitrite solution at
temperatures -10 C to 5 C to obtain substituted phenyl hydrazine hydrochloride of formula-B. The
other mineral acids 10 can be used are sulphuric acid, etc. The formula-B compound is neutralised
with a suitable base such as ammonia, mono-, di- or triallcyl amines, sodium hydroxide, potassium
hydroxide, sod|u potassmm carbonate ammonium carbonate and bicarbonates of alkali
metals to get the nove § stlf’fjted phenyl hydrazines of formula-C. (b) + C2ZHSOO0H=C(CN), (Elhoxym
ethylene) malononitrile The compound of formula C is reacted with ethoxy methelenemalononitrile in
protic SO'V%PBS&%H%@@a&%&m&hﬂemem@a@mmmmwmmmmwmmw mixtures of

these solvents at temperatures 60C to obta| qjgg{ t&df&m }-5-amino-1H- 20
pyrazole- - ACESHB BTG BB AR ﬁ%oénn%t v‘%ﬁ“’?ﬁ preparation, the compounds of formula-C are

reacted in-gsitu enerated e methylenemal trlle ch fhyl 8& fonpate and
maolononfﬁl%st% RGovs rf\?lss%rﬁvﬁ% r%ateghr&y amlnof%% %ﬁ 4-car nltrlles of formula-D.
The tempeftatuu@dondltlons range from 40C to 100 C, (C) The nitrile group of compound of formula D
is hydrolysed with a mineral acid such as sulphuric a ueous medium and upon basification with

a suitable base such as 5 ammonia Or bicarbomates, \carbogaté® or hydroxides of alkali metals at
temperatures 10 C to 40 C to obtain novel N-substituted

phenyl-5-amino-111-pyrazole-4-carboxamides \_r\mula-E. (d)
/ N
‘e
S
N
= )y
l (WR{)n
AN
Rormule-1

and pharmacentically acceptable salis thereof,

whesein:

- nandmare 1,2, 01 3;
W is a single bond, alkenyl, a.lkynyi, NH, 8, 50, 502,0, C=0 or an amide proup;.

- gach R1is independenﬂjf selected from halo, hydroxy, amino, hydroxyamino, carboxy,

nitro, guanidine, ureide, carbamovl, cyano and trifluoromethyl,

or each R; is independently selected from the group congisting of Cs- C¢ cycloalkyl,
C-C alkoxy, C3-Ce cycloaikoxy, (C1-Ce) alkoxycarbonyl, aryioxy, heteroaryloxy,
C4-Cg thicalkoxy, Cs-Ce thivcycloalkoxy, thioaryloxy, thicheteroaryloxy, nitro,
arming, N-mono{C;-Cy) alkylamino, NN-Gi(C-Ce) alkylamino, formamida, amide,

acetamido, hydroxyiamino, Ci-Cs slkoxcyaming, bydrazine, trifluoromethyl,

1lc



The:compound of formulé E is reacted with formamide in neat conditions or in solvent such as
sulfolane at about 200 C to obtain novel N-substituted phenyl1-5-amino-1H-pyrazole-4- carboxamide of
formula F. The temperature conditions range from 150 C to 220 C. (e) 15 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-pyrazolo[3,4- 20 d]pyrimidines of formula-G. In another way of preparation,

compounds of formula-F are react ith thianyt chigride .phosphetousireiiorse arsphosphorous
pentachloride in“&%‘ﬁﬁﬁg}%%t %%h&ggn r’]etﬁylésnegﬂcrh oriagglf ethylene chloride, chloroform or mixture
of these solventseatr-2fCatal Sutvehtieefreiidmperature to obtain novel N-substituted

4-chloropyrazolo[3,4-d]pyrimidines of formula-G. 25(g) WO 2009/098715PCT/IN2009/000037

Formula-l1 The compound of formula G is refluxed with substitu kvl.amins.@f fermoula-H in a protic
solvent such as theattaRols é’%ﬁ%ﬁ%@ﬁ?}fﬁzﬁ% Vﬁ#go?ur%?é f?é%?‘ofaéese solverﬁg at reflux

Stemperature to ghfRinRENSktEY Bsﬁktﬁﬁdbébmmgssﬁmimﬁyﬁﬁiwwgi@ﬁ‘pyrimidines of

formula-I. Further, the cQmpoun f Formula: bwith.an.etlyny| substiiis thereghenyl ring and
their pharmaceu‘ii’%&g%]’ﬁbi%’fgs%ﬁgﬁ %H&BJWE VAR EdiRy0 LIEEACD

reof may be preparegd by a rocess known to be 10
applicable to thaﬂhmmeymmnémmmémﬁ‘%&w&%mfgﬁwha%& Ip%r%g%‘el#t( invention with an
ethynyl SUbStitUtis%%ﬁﬁggqﬂ\kpQﬁ@%@%ﬁ?&é&?o&&ﬁh@ﬁﬂ%@%éﬂ%ﬁ%ﬁbﬁﬂyﬁlen in the Scheme-I|

11

below. Stage-| tage- )
) meihans%lfonyl or (Cy-Cq) alkoxy substiuents,

or any two Ry taken together with the carbons to which they are attached compnse a

5.8 membered ring comprising at least one or tTWo heterpatoms selected from OXyEen,

sulfur and nitrogen;

wherein fhe alkyl groups and alky! portions of the alkoxy or alkylamino groups in By
may be straight chained or if comprised -of at least three carbons may be branched or

cyciic and wherein R; is selected from Ci- Cs -alkoy! and Cs-Cs cycipalky'l';

- R, i5 selected from the group consisting of hvdrogen, Cr-Cs alkyl, Cs-Cs eycloallyl,
C-Ce alkoxycarbonyl, aryl, heteroaryl, Cr-Cs thioallyl, triflvoromethyl,
triflucromethoxy, heterocyelyl, fused aryl, fused heteroaryl and fusec heierocyclyl,

such as 1,3-benzodioxol and 1 4-benzodioxin,

or Ry is selected from the group consisting of phemy! or benzy! and substituted with
1,2,3 or 4 groups and the substitutents are independsntly selected from R4,

or R, is selected from -O(Clzh OCH; and ~CO5H,

wherein Ry is selected from hydrogen, halo, hydroxy, aming, hydroxyamino,
carboxy, nitro, guanidine, ureido, carbamoyl, cyane, trifluoromethyl, Ci-Cs ~alkyl,
C5-Cg oyeloalkyl, hydroxy, Ci-Ce alkoxy, Cz-Ce cycloalkoxy, C1-Cs alkoxyearbonyl,
aryloxy, heteroaryloxy, Ci-Ce ihioalkoxy, C3-Cs thiocycloalkoxy, thioaryloxy,
thicheteroaryloxy, nitro, amine, N~mono (C1-Cy) alleylamine, N, Nedi (C-Cyp)

allylamino, formamido, amido, acetamido, hydroxylaminag, Ci-Cs alkoxyarming,
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‘-Stage-“H'l-"‘H-;-‘N-,"N-;":NHQ--'OH--NH;---Co-nc:~H-2-5-04~2)-"/Views-‘-ammonia-Stage-lv NH2 NH2 Formamide
Stage-V Stage-VI Stage-WI i) Ethynyltrimethylsilane D palladium acetate hexakis(acetelo)
tripalladium(11) iii) Triphenyl phosphine

hydrazing, triftuoromethyl, wifluoromethoxy, alkenyl, allynyl, aryl, heterocyclyl,
fused aryl, fused heteroaryl, fused heterocyclyl, -O(CH;)smorpholino and
-O{CHy OCHs;

or a derivaiive thereof having a 3,5-dimethylphenyl group or a (frimethyisilylethynyl)phenyl

group af the substituted nitrogen atom of the pyrazolo moiety in formula I

In a third aspect, there is provided pyrazolo [3,4-d] pyrimidine derivatives selected from the
derivatives of m-tolyl-1H- pyrazolo [3,4~d] pyrimidine derivatives

a) N- ((2,3-dihydrobenze [b]{1,4] dioxin-6-yl) methyl}-1-m-tolyl-1H-pyrazolo [3,4-d]
pyrimidin-4-amine
b) [2-(2Z-methoxy-ethaxy)-ethyl-(1-m-tolyl-1 H-pyrazolo[3 4-d]pyrimidine-4yl)-amine

1le



-Stage=Vit-10-th) SCHEME:1I""BY ki methods given in the literature, diazotising a compound of
formula | with mineral 5 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-T. The
other mineral acids which can be used are sulphuric acid, etc. The compound of formula-1 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 10 the lode

substituted ph(;Ifllg%%%%%g%%w&g%%)?%g&%}%qﬁQﬁﬂaﬁ(@iﬁ{&mmmethylene)

malononitrile ¢ eacted with'ethoxy methelenemalononitrile in protic 15
solvents such asdmgtfiadtiok-etiemshdsopropanol n-butanol, dimethyl fonnamide or mixtures of these

solvents at telperalyies 20, 10.0hiain AURk N iader s tpsli pit ey} 455 arine
amino-1H-pyrazoleé-4-carbonitriles o grfmula—L In anqtt;eltlv}g%{ K%{&@g_@tjgﬁﬁﬁ%@mﬁgunds of
formula-K aresiefbfeBirSmegencraes bﬁ?&%@1@%ma nitrife by reacting triethyl orthoformate

and malononitrilg,ta.@btain novel N-( iodo substituted )phenyl 20 -5-amino-1H-pyrazole-4-carbonitriles

f forinula-L the t t diti f 0 «NaddgConc. H2504 11) A
of forinua-L the empereu condifons 1370t A0GIAAGDRCONC. H2S04 1) Ageous

g) 3,4-Disthoxy-benzyl)- (1 -mtolyl-1B-pyrezolo [3,4~d] pyrimidine-4yl)-amine

hy (1-m-tolyl-1H-pyrazolo {3 4-d] pyrizidine-4y1)-(3 ,4,S~trimcthoxy-benzy1}—amh1&

iy [4—(2-methexy—sth0xy)-benzyl]-(1—m—toiyl— [H-pyrazolo  [3,4-d] | pyrimicime-éiyl}-
) (4-methoxy-benzyl)( -m-tolyi-1H-pyrazolo [3,4-d] pyrimidine-4yl)-amine

g] [4-—{3»morphoﬁn-é--yl—pmpoxjr}-banzyl]»(I-m—toiyl—l E-pyrazolo [3,4-d] pyrimidine-

4yl-aming

In a fourth aspect, there is provided a process for the preparation of a compound of Formula-1
as defined in the second aspect selected from

(1Y a process for the preparation of & cornpound of for;nula—-l as defined in the second aspect,
wherein seid compound has an ethynyl substituent on the N-phenyl ring, or a

pharmaseutically acceptable selt thereod,

HN’HE R2

aeo——

Formule-] (with acstylene group)

NE EIIHNHZKHCE NHNH;

S—8&—c¢
) \ 3
\i ! :
z I K
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‘WO 2009/098715PCT/1N2009/000037 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 5
formula-M. (k) The compound of formula-N is reacted with formamide in neat conditions or in solvent
such 10 as sulfolane at temperatures 200 C to obtain novel N-( iodo substituted) phenyl

-5-amino1H-pyrazole-4-carboxamide.of formul ] IPetemperatyl ereendidnasuwange from 150 C to
220C. (0 whis '@%ﬁ?ﬁ%ﬁ&%‘%ﬁﬁ%&lgﬁﬁ eg‘v1 reacted with phosphorus oxychloride, insneat conditions
or in aprotigeseluRRAtSasidch asfonetimiiend el ARSI &P LHIBT 8BRS otorm or mixtures of these
solvents gt reflux temperature conditions J-otainaevelNde iadid sfifistitulredt)neutralizing
4-chloropyras 1oz 4 p%%%?ﬁe@o%r‘r%&ula-P. In ?aostgecrﬁwa  BreRasatian.ef the compounds of 20
formula-Otacereacted siReTTRIGHy PR BB RS B Trichioride or phosphorous pen achloride in
aprotic sojyants;sLchasmetiens-chistisiesathyleneutionis, GHGRSEAH FIBRUHES Bf these
solvents at'temperatures 25 C to obtain.novel rsubstitiied frehioroprazate Biedepyrimidines of
formula-Pa MERkEORH IR ARR S sg%\t}’retﬁgiﬁgtﬁéz Iit%rature, the compougg of formula Q is refluxed with
substituted alkyl amine of formula-H in protic solvents such as megttgnol, ethanol, isopropyl Salcohol or
mixtures of these solvents at reflux temperature conditions to obt&ig-fivygl 1-(iodo

substituted)substituted 4-aminargubstituted-pyrazolo[3,4-d]pyrimidines of formula-S. (n) 10

@ + CoHgOCH=0(CN),  — \f
\l (Ethmymelhyiena} i

malononitrite

K L
K with e‘nhm:ymethylencmaiouoni‘aﬂe in profic solvents
s of these

rcat;ﬁng the compound of formuia e
such as methanal, ethanol, isopropanol n-butanol, dimethy] formamide or muxture

sobvents af temperatures 60 % 1 obtain novel N-(lodo substitated) pheny! -5-amino-1H-

pyrazole-4-carbonitriles of formuia-L, or (b)
situ generated cthoxymethylenemalcnonitrile by reacting friethyl orthoformate and

malononitrile to obtain novel N-(iodo substituted) phanyl—ﬁ-amino—lﬁ-pyrazale—d» U
C To 100°C;

reacting the compounds of formula-K with in-

s . - il
carbonitriles of formula-L at temperature concitions in the range from 40

oN : Nty
N[‘;X‘ Nz Moy nee
. T e
Q ®
| |
L M

hydrolysing the nitrile group of compounds of formula L with 2 mineral acid such as

suiphuric acid in aqueous medium and basifying with a suitable base such as ammonia oF

. and 6
bicarbonates, carbonates or hydroxices of allcali metals at temperatures 10 "C 1040 °C to
obtain novel N-(iodo substituted) phenyl—5~amin0-EH—pyrazoiwcarbnxmdas of formule-

M,

lig



“The-compound-of formuta’S i refluxed with Substituted frimethylsily1 acetylene 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(0) (Formula-lI 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 ges:the novel acetylene substituted
compounds of formula-1. WO 2009/098715PCT/1N2009/000837 The active compounds of present
invention with a cyano substitutio tHE:N-phenyl ring ¢fn Ye Aynthesized as per the process given
in the Scheme-111 below. Coppef“E anide Djmathyl formafiitte - SV (Formula-1 compounds with
cyano group) Scheme-IIl The co nd of-fermta S is _r@d with copper cyanide and copper iodide
in dimetlayl formamide or dimeth Ifoxide at temperatu %ranging from 120 C to 145 C to obtain 10
novel compounds N- (cyano substitut'ed) phenyl-4-amino substituted-pyrazolo [3,4-d] pyrimidines of
formula-V. 15 The invention most particularly relates to compdunds of the formula | selected from the
group consisting of 20 [1-(3-et | -pheny13-21.1 zolR 43 Andipyentidinel dexivatives of formula-U
CompoundFgtRsse: CWB%%Q%%?%&P ‘r@%n%%f%ﬁgwd . bstituted) pheny]

sulfolane at temperatures from 150 U 10 200 'C to obtain novel N-(iodo substitutet) poeny

-5-amino-1H-pyrezole-4-carboxamide of formnia-O; and then either (¢)

H o :

al al
N“N N POC, '
& Q-

0 by
reacting the compounds of formula O with phospharus oxychloride in neat conditions or In
aprotic solvents such gs msthylcnelchlforide, ethylene chloride, chloroform or mpetures of
these solvents at reflux temperature conditions to obtain novel N-(iodo substituted) 4-chlore-
p?razolo[a,livd]pyrirnidincs of formula-P, or (d) reacting the compounds of formula-O with |
thionyl chloride, phosphorous trichloride or phosphorous pentachloride in aprotic solvents
such as methylene chloride, ethylene chloride, chloroform or mixmures of these solvents &t

temperaturss 25 9¢ to obtain novel N-substituted 4—qhinr0~pyrazoio [3,4-] pyrimidines of

formuia-P;

al
Ny
I, -
Re et
|
Q H Formule-5

refiuxing the compound of formula Q with substituted alkyl amirfe of formula-H in protic

solvents such. as methanol, ethanol, isopropyl sleohol or mixtures of these solvents at reflux

iith



N-*-=14-NN-N=((2,3- dlhydrobenzd [b][1,4] dioxin-6-y1) methyl)- [1- (3 ethynyl phenyl) 1H pyrazolo
[3,4-d] pyrimidin-4-ylamine WO 2009/098715PCT/IN2009/000037 02 * N-N /N H,Ccr,,,0.............
[2-(2-methoxy-ethoxy)-ethyl] [1-(3- ethynyl -phenyl) -1H-pyrazolo[3,4-d] pyrimidin-4-y1)-amine 03 a3c,0
11101 [4-Methoxy-3-(3-morpholine-4-ylpropoxy)-benzyl)- [1-(3-ethynyl - phenyl) -1H-pyrazolo[3,4-
d]pyrimidine-4-y1)-amine 04 Nr--- \ ,0 Eise'isN H HaC, (3,4-Dimethoxy-benzy1)- [1-(3-ethynyl -phenyl)
1H- pyrazolo [3,4-d] pyrimidine-4-yl)-amine 05 NttINso

temperature conditions to obtain novel 1-(iode substitutsd) substituted 4-amino substitted-

pyrazolo [3,4-d] pyrimidines of formula-S;

H«Rz H NHRZ

Ethynylrimethyisitane >
g \ > J \ r
N ' N
» Q__
N, TN BiMey

o

S ‘ T

refiuxing the compound of Formula S with substituted trimethy sityl acetylene in protic

solvents such as methanol, ethanel, isopr opy! alcohol or mixtures of these solvents at reflux

 temperaturs conditions to obtain noval N- (trimethyl silyl protected ethynyl substituted)
phenyl-4-amino substituted-pyrazolo [3.4-d] pyrimidines of formule~T; and

AT

e
\\_—.——*::——-srm% ==
| T Formula-t (with acetylene group)
deprotecting the compounds of formula T with a suitable base such as ammoria, mono, di o
potassium hydroxids, sodiurmn carbonate, potassium

¢ nlkali metals to get the novel acetylene

trialicylamines, sodium hydroxide,

carbonate ammonium carbonate and bicarbonsates of

substituted compounds of formula-1;

(2) a process for the preparation of N- {(2,3~dilrydrobenzo Tb][1,4] dioxin-6-y1) methyl)-1-
(3 5-dimethylphenyl)-1H-pyrazolo[3 4-d) pyrimidin-4-amine :

111



[Jyrzziollolj,j:d]pyrimidine-4-y1)- Q6 IO_N-N II'N O NW Benzo [1,3] dioxol-5-y1 methyl- [143- ethynyl

cr:)omp%&r;(; l\l-ﬁ)rlrzgzolgt[&é}[-d] pyrr:mldlne-4;ylkamine WO 2009/098715PC171N2009/000037 Y
er Structure Chemical name 07 N/zzrNis \\ / HON" H--cN O [1

_ . . . . p N - 3- t )

1Hpyrazolo [3,4-d] pyrimidine-4- ylamino)-acetic acid 08 fi---u10 H,COtiiN H C[7'.(.O ﬁkri]lynyl Phen)

o
CH,
T

4
=

scas

Compound NO: 49

3

ar salt thereof which comprises -

NHz N NH HGI NHNH,
CH, CHy CHy CHa
B : C

diazotising a cempound of formula A with mineral acid such as hydrochioric acid or sulfuric
acid and with sodium nitrite solution at temsperatures 210 °C to 5 °C o obtain substituted
phenyl kydrazine hydrochloride of formula-B; neutralizing the formule-B compotnd with &
suitable base such as ammonis, mono-, di- or trialkyl amines, sodivm hydroxide, potassium |
hydroxide, sodium carbonate, potassium carbonate, ammonium carbonate znd bicarbonates of

alkali metais to get the novel substituted phenylhydrazines of formula-C; and then eitber (€)
' cm

NHNF,
Q 4 CHeDOHCEEN)y — /b\

CHg CHg {Ethoxymethylena)
matonenlifie

C D
reacting the compound of forneula C with ethoxymethylenemalononitrile in protic soivents
such as methanol, ethanol, isopropanol n-buianol, dimethy! formemide or mixtures o1 [ these
solvents at temperatures 60 0 40 obtain novel N-substituted phenyl-3- ammino- 1 H-pyrazole-4-
carbonitriles of formule-D, or {f) reacting the compotnds of formule-C with in-siiu generated
efhoxymethylenemalononitrile by reacting triethyl orthoformate and malononitrile at
temperature conditions in the range from 40 °C o 100 °C to obtain novel N-substituted

phenyi-S—amino-lHnpjn-azcia-ﬁr-carboninﬁes of formula-1;

113



~ 3,4-Diethoxy-benzyl- {1-(3-ethynyl1 -phenyl) “TH-pyrazolo [3,4-d] pyrimidine-4-y1)-amine 09 7,---N

N\5 H, C"-o alki H,C,0 rill H3C,o [1-(3-ethynyl -phenyl) -11-1- pyrazolo [3,4-d] pyrimidine-4y1)-
(3,4,5-trixnethoxy-benzy1)-amine 10 it=so % , H,C,00- [4-(2-methoxy-ethoxy)-benzy1)- [1- (3-ethynyl
-phenyl) -1H-pyrazolo [3,4-d] pyrimidine-4-y1)-amine 11 Nr--is \ 3 101FI H C (4-methoxy-benzyl-
[1-(3-ethynyl - phenyl) 1H-pyrazolo [3,4-d] pyrimidine-4-y1)-amine 12 CN,0 0110 o,)
[4-(3-morpholin-4-yl-propoxy)- benzyl]- [1-(3-ethynyl -phenyl) _ 1H-pyrazolo [3,4-d] pyrimidine-4-
ye-amine WO 2009/098715PCT/IN2009/000037 [1-(3-trimethylsilanyl ethynyl -phenyl)-1H- pyrazolo
[3,4-d] pyrimidine derivatives of formula;]’ Compound F{(

hH,
N .
A VTR N NHp

¥ J: ~Chig

i

CHy CHy
D E
hydrolyzing the nitrile group of compound of formula D with a mineral acid such as |
sulphuric acid in agueous medium and basifying w1th = suitable base such as aminoma Or
bic;srbonates, catbonates or hydroxides of alkali metels at temperatures 10 o to 40 ’Cto

obtain novel N-substituted phenyl-5-amino- 1H-~pyrazole-4-carboxamides of formula-B;

?H

R
\til NH, Formamids
. HO : CH; HO O,
B

E
rcacﬁng the compound of formula B with formamide in neat conditions or in solvent such as
‘ 7 b ¢ a1 o -
sulfolane at temperature conditions in the range Trom 150 °C 10 220 °C to obtain novel N

substituted phenyl-5~amino~ EH-pyrazola-@carbéxamide"of formula F; and then either (g)

H 1
o Ior
Ry N POC, N

H,c’© oH, Hye" t “GH,
P G

reacting the compound of formula F with phosphorus oxyohloriée in an aprofic solvent such
as methylene chloride, ethylene chlaride, chioroform or a mixture of these solvents at refiuy
temperature conditions to ohtain novel N-substitated 4-ghloro-pyrazolo[3,4-dipyrimidines of
formuia-G, or (b) reacting compounds of forraula-F with thiony! chioride, phosphorous
trichloride or phosphorous pentechloride in aprotic solvents such as methylene chloride,
ethylene chloride, chioroform or mixture of these solvents at 25 C to solvent refiux
temperature to obtain novel N-substituted 4-chloro-pyrazoiof3,4-dJpyrimidines of formula-G;

and

11k



Number. Structure -Chemical-name13*cH3 . "H,C CH, =" N='((2,3-dihydrobenzo [b][1,4]
dioxin-6-y1) methyl)- [1-(3-trimethylsilanyl ethynyl -phenyl) -1H-pyrazolo pyrimidin-4-yl-amine 14
410CH e3 N-NSi // ? H,C CH, -7 N H [2-(2-methoxy-ethoxy)-ethyl][1-(3-trimethylsilanyl ethynyl
-phenyl)-1H-pyrazolo[3,4-d] pyrimidin-4-ye-amine 15 r..--Ndi cC...K./.",..0 sik,NI'l-N 411111kr Ha%
IPH,si.CH3 itC 61.13 [4-Methoxy-3-(3-morpholine4-yl-propoxy)-benzy1)- [143- trimethylsilanyl ethynyl -

o, * LQv

G {Compound No: 49

rd
i
o
.i
o
ok
4
Z“\

refluxing the compound of formmla G with 2 3~c1ihydm-benzo r1,4] dioxin-6-yl-methylamine
hydrochloride in & protic solvent such as metnanol ethanol, isopropy! alcohol or mixture of
these solvents at reflx tempereturs to obtain novel N- ((2,3-dikydrobenzo TbJ[1,4] dioxin-6-
y1) methyD}1-(3 5-dimethylphenyl)-1H-pyrazolc3 4.} pyrimidin-4-amine (Compound No:
493;

(3) & process for the preparation of N- {(2,3-dibydrobenzo [b][1.4] dioxin-6-y1) methyl)-1~

(3,5-dimethylphenyl)- 1H-pyrazolo[3 4-d) pyrimidin-4-amine {Compound NO:49.HCD)
HG

e,
[evge

Compound NO: 49 hydrochloride
whick cornprises treating Compound NO: 49 with hydrochioric acid by convanﬁo;zal methods
in & suitable solvent medium such &s Wafer, methanol, ethanol, Isopropyl alcohol, ethyl

acetate, acetonitrile, methylens chloride, acefone or mixture of these solvents;

and

(4) & process for the preparation of & compound of formula- as defined in the second aspect, wherein
said compound has a cyano substituent on the N-phenyl ring, or & phermaceutically

acceptable salt thereol

111



pheny_l)lH--—pyrazoIo[3,4- d]pyrimidine-4-y1)-amine 16 /"-----N N / H,C40N' H H,C,0Si-CH, Haeb43
| (3,4-D|methoxy-ben;y1)- [1- (3-trimethylsilanyl ethynyl - phenyl) -1H-pyrazolo [3,4-d] o
pyr|m|d'|n0-4-y1.)-am|ne 17 H,C,00 N-H H,C-05ICH3 ttek [3,4-Bis-(2-methoxy-ethoxy)- benzyl
[210(% /%gitfggg??illl\ggggyl -pheny1)-1Hpyrazolo[3,4- d]pyrimidine -4- yl)-amine WO
000037 18 111 \\,CH, N-NSi i’ HaC
sty L8 rmethyiailany CH N asNN Benzo[1,3]diox01-5-y1

?b - r@
e el

. ==
Formule S (Formule-T compounds with ¢yano group)
Scheme-III .
which process comprises heating the compound of formula § with copper cyznide and copper |
iodide in dimsthyl formamide or dimethy! sulfoxide at termperatuzes I ranging from 120 ‘Cto
| 145 °C 1o obtain novel N- (cyano substituied) phenyl-4-amino substituted-pyrazele 3 4—&]

© pyrimidines,
In a fifth aspect, there is provided a pharmaceutical composition for the treatment of a

hyperproliferative disorder in a mammal which comprises a therapeutically—effective amount

of a compound as defined above, and a pharmaceutically acceptable carrier.

Tn a sixth aspect, there is provided a compound as defined above, for use in a method of

treatment of the human or animal body by therapy.

In a seventh aspect, there is provided the use of a compound as defined above, in the

manufacture of a medicament for use in reating a hyperproliferative disorder.

1im



ethynyl -phenyl) -1-Hpyrazolo [3,4-d] pyrimidine-4- yll-amine 19 /7----111S ..014, ol H80.aH3
[1-(3-trimethylsilanyl ethynyl -pheny1)-1H-pyrazolo pyrimidine-4-ylamino)-acetie acid 20 /N H,Cisal N\
/ Si.CHa HaCO0lir1-13.&ia 3,4-Diethoxy-benzyl- [1-(3trimethylsilanyl ethynyl - phenyl) -1H-pyrawlo
[3,4-d] pyrimidine-4-y1)-amine 21 N/zr-Nis ', [1-(3-trimethylsilanyl ethynyl -phenyl)-1H-pyrazolo
[3,4-d] pyrimidine-4-y1)-(3,4,5- trimethoxy-benzyp-amine HaC™ H,C...0is,SiCH, Haek HaC,0 22,
[4-(2-methoxy-ethoxy)- benzyl)- [1-(3-trimethilsilanyl ethyl -phenyl)-1H-pyrazolo [3,4-d]
pyrimidine-4-yPEBiliED DESCRIPTION OF THE INVENTION

Formuta-I compounds and pharmaceutically acoeptable 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-L.

Stage-1
NH, : NHINR, HEL NHNH,
queous
1. NaNO,/HC arrronia
e et B |
2. SnCLHCH
W(R,n W{R, N W(R N
Stags-II
CN
4
NHNH, . 2
Ethanot
4 CoHOCH=CICN)y  see—omr
(Ehogmetylene) o WIR
W(R,n majonenitrile '

1in



sr' Hsc-00H3c.CH3 23 rN 0/ (4-methory-benzyl- [1-(3- trimethylsilanyl ethynyl - phenyl)- 1H-pyrazolo
[3,4-d] pyrimidine-4-y1)-amine H3C,o lllIII"31CH H3C'6H3 24 NNA=am \, I-N........... -..,il.s,I-ctia 0,)3-r
CH, [4-(3-mo?|})w;i(%ﬁ}r??yﬁ%}lpfopoxy)-benzyl]- [143- trimethylsilanyl ethynyl F Sﬁ%ﬁ%gﬂ(@%wamlo
pyrimidine-4-y1)-amine WO 2009/098715PCT/H92009/000037 3-iodophenyl -1H- pyrazolo [3,4-d]
pyrimidine deri\é%%iggﬁ of formula-S Compound Number Structure Chemical name 25 # -N )

o]
CN
“N , i) Conc. H;80, A

. NH N "NH,
@ i§) Ageous ammonia @
W(Rn WIR,Jn
5  Stage-IV -
H
NH o
~ NH N
N 2 Formamide \NT
WR )n WRn
Stage-V
H ]
Ni \ o I \ )
N POCH, “wON
10 WIR,)n W(R,n
Stage-VI
: T Fere
JN NB D\ B
N Ethanot N7 N
* H2NHER2 ——
Refiux
WR Jn WRn

15 ° Ry, R2, and W are defined as above,

12



N- ((2,3- dihydrobenzo [b][1,4] dioxin-6-y1) methyl)41-(3-iodo-phenyl) -1Hpyrazolo [3,4-d]
pyrimidin-4- yI %98%%1 N ---"N H8C.-'0"---%N."-CC.------ "Wrk-N) H
oxy

[2 (2- methoxy 3h

yI] [1-(3- iodo-phenyl) -111-pyrazolo[3,4-d] pyrlr(f%[ %%ﬂ) amine 27 01
'----ips c"N"....--.."0 at\ / Hsc.0 llIP

[4-Methoxy-3- (3 morpholine-4-ylpropoxy)- benzleS%‘M%B iodo-phenyl) -

1H-pyrazolo[3,4-d]pyrimidine-4-y1)- amine 28 Vitt-N H C\\ /" H Hsc,0

(3,4-Dimethoxyabemzyeh)pddndSaiboplien vy dd4d-gisaaz plepdB:d bl lphawmiglaete$:y 1)-amine 29 tr.":Nso N\

H,C,00 as H H¢,0 [3,4-Bis-(2-methoxy-ethoxy)-benzyl][1-(3-iodo-phenyl) -1H-pyrazolo[3,4-

d]pyrimidine-4-y1)-amine NH, NHNH, HCI NEHNH,
@ 1. NaNO/HGH : Agueous @
[— Ammonia
2. SnCiLHCI [ ;; e
5 W(R N WR N YR
A B ' C

By known methods given in the literature, diazotising a compound of formula A with mineral
acid such as hydrochloric acid and with sodium nifrite solution at temperatures 10 °C to 5 °C |
tc obtain substituted phenyl hydrazine hydrochloride of formula-B. The other mineral acids
10 can be used are sulphuric acid, etc. The formula-B compound is nevtralised with a-suitable
base such as ammonia, mono-, di- or trialkyl amines, sodium hydroxide, potassium
hydroxide, sodium carbonate, potassium carbonate, ammonigm carbonate and bicarbonates of

alkali metals to get the novel substituted pheny! hydrazines of formula-C,

6))
CN
38

NHNH, N NH,

Ethanol
4 CHOCHGEN), e
Reflux
{Ethoxymethylene} WIR.
15 W{Rn mealonm’u’triiey Ryln

C b
The compound of formula C is reacted with ethoxy methelenemalononitrile in protic
solvents such as methanol, ethanol, isopropanol n-butanol, dimethyl formarmide or mixtures
of these solvents at temperatures 60°C to obtain novel N-substituted phenyl-5-amino-1H-
20 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 fo obtain novel N-substituted phenyl-5-amino-1H-pyrazole-

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

{c}
oN -
38 .
. .,
W W ) Cons, H50, RN,
i Agacus ammenta
25 W(R 0 WRI
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30 N-14 /.7 N ? )1 N Benzo [1,3] dioxo1-5-y1 methyl- [143- iodo-phenyl)-1-H-pyrazolo [3,4-d]

pyrimidine-4-y{{;%r%i@%9z\;/vg 2009/098715PCT/D12009/000037 Compougd I}Iumbt?r 0%tructure
Chemical nam® 31 0 T-eN [1-(3-iodo-phenyl) -1H-pyrazolo pyrimidinegmﬂ?ﬁgg- 4Letic acid 32
H,CO ei H,CO ir nr".is / t4 3,4-Diethoxy-benzyl)- )41-(3-iodophenyl) -1H-pyrazolo [3,4-d]

pyrimidine-4-y1)-amine

The nitrile group of compound of formula D is hydrolysed with a mineral acid such as
sulphuric acid in aqueous medium and upon basification with a suitable base such as
5  ammonia or bicarbonates, carbonates or hydroxides of alkali metals at temperatures 10 0 to

40 °C to obtain novel N-substituted phenyl-5-amino-1H-pyrazole-4-carboxamides of

formula-E,
@
H
N&Nﬂl N'r ) N'}
(Nj NH; Fatmambde b
W(R;’)n WRJn
10 , E F

The compound of formula E is reacted with formamide in neat conditions or in solvent such
as sulfolane at about 200 °C to obtain novel N-substituted phenyl-5-amino-1H-pyrazole-4-
carboxamide of formula F, The temperature conditions range from 150 °C to 220 °C.

©
H
15 Wik o WiRn

F G

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-pyrazolo[3,4-

20  d]pyrimidines of formula-G. In another way of preparation, compounds of formula-F are
reacted with thionyl chioride, phosphorons trichloride or phosphorous pemntachloride in
aprotic solvents such as methylene chloride, ethylene chloride, chloroform or mixture of

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

pyrazolo]3,4-djpyrimidines of formula-G.
25 (@
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H 331-13C0
trimethoxy-benz
-1H-pyrazolo

H3c.0 ,0 Ha0 [1.(3 iodo-phenyl) -1H-pyrazolo [3,4-d] pyrimidine-4-y1)-(3,4,5-
amine 34 /,---N N\/H [4-(2-methoxy-ethoxy)- benz)é'c)l[/mg(?e 4}%(3(% 3phenyl)
[‘3‘“%&%"6 JAthtdine-4-y1)-amine 35 H3c.,0 1101 N/4--N40, 17

(4-rnethoxy-benzy141-(3-iodophenyl) 1H- pyrazolo [3,4-d] pyrﬂldlne -4-yl)-amine 36 r-W-0

10

15

MR

J4 3 N 5
N Ethanst ¥
+ Hzn'f’“}maz —
WRyn . WiRn
G H Formula-{

The compound of formula G is refluxed with substituted alkyl amine of formula-H in a protic
solvent such as methanol, ethanol, isopropyl alcohol or mixture of these solvents at reflox
temperature to obtain novel 1-substituted 4-amino substituted-pyrazolo [3,4-d] pyrimidines of

formula-1.

Further, the compounds of Formula-I with an ethynyl 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 inventiqn
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 NMNH.
Aguecus 2
1. NENOJHCI Ag*smoma
2 SnCiHGI
I -~
Stage-II
CN
X
NHNH, SN OUNM,
Etharof
o CHOCH=GEN), —
) {Ethoxymethylene} Reflux \
matenonirile
Stage-III
CN N,
I3 I
~
“NT TNHy ) Cone. RS0, TN TNH,
e
@ 1) Ageous ammonia
i [
Stage-IV



0j r-=-N N \\ /w N- H-- i [4-(3-morpholin-4-yl-propoxy)- benzyl]-[1-(3-iodo-phenyl) -1H-pyrazolo [3,4-d]
pyrimidine-4-y1)- amine WO 2009/098715PCT/IN2009/000037 3 - Cyano_phenyl -1H-7pyrazolo [3,44]
pyrimidine demVRAVEE S tormula-v Compound Number Structure Chemﬁ%ﬁ%élwg?-N isNN 3
-{4-[(2,3 -Dihydro-benzo [1,4]dioxin6-ylmethyp-amino]-pyrazolg{3 ,4- d]pyrimidin-l-y1}-benzonitrile 38 .
N-N --,-r H 3-{442-(2-methoxy-ethoxy); (\? M@mino]-pyrazol/%%-d]-l-yl} benzonitrile 39 Nt----Nis

#

NN N\N N

Formamide .
» @

1 |

Stage-V .
H |
a¥ ' T{ 5
N
wooN POCY oy
1 I
Stage-V]
; T Fire
) o
N, \ N/ LN N
N Ethanal o
@ + HzN’{/\lERz —
Refiux
5 I I
Stage-VII _
w1 TWR2 HN’[’}FRz
"—3 ) Ethynylirimethyisiane ‘“-3
N/ N N/ N
N i) paliadium acetate oo
hexalds{aceteto)
tripatiadium()])
Q ity “Tripheny! phosphine Q‘
i g,
Stage-VIII

H ’[’"}592  wtleRe

PR
i/ —— f/
N\N ) r} MeOH N\N ) N;

! SOl &

SCHEME-II

()
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H,C.0 1110H 3-1444-methoxy-3-(3-morpho|ih-4-ylpropoxy)-benzyl amino]-pyrazolo[3,4-
d]pyrimidin-ly1-1- benzonitrile 40 Ner-r-Nso H3C.. Nse'o 344-(3,4-dimetho>%[- benzyl amino]- pyrazolo

[3,4-d] pyrimid%ql?@?%@%éﬁzonitrile 41 fc--NO _1' /lisc-a----"0 1111)11 3-]{?;

DAY Elf’r’ﬁ'ethoxy-ethoxy)-

benzyl amino]-pyrazolo [3,4-d] pyrigidin-1-yl-}- bepzanitrile 42 11,3, N-N / SONei 3-{4-[(Benzo [1,3]

dioxo1-5-yl methyl)-amino- pyrazqlé 3,4 *eopyrimie -I-yliﬂﬁﬁ)‘%nﬁﬁle WO

2009/098715PCT/1N2009/00003 mpeuadiN er Structur
: ! _ 1

10

15

20

hemical name 43 r
i

1 J 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 temperdtures —10 °C to 5 °C
one can obtain jodo substituted phenyl hydrazine hydrochloridé solid of formula-l. 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, potassivm carbonate ammonium carbonate and bicarbonates of alkali metals to get

the iodo substituted phenyl hydrazine of formula-K.

(@

- CN

W)
WHNH, N” NH,
Ethano! '

4+ CHOCH=C(CN)y i
(Ethoxymethyieng) Reflux i
! malononitrite
K L

The compound of formula K is reacted with ethoxy methelenemalononitrile in  protic
solvents such as methanol, ethanol, isopropaﬁol n-butanol, dimethy! 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 -
corapounds of formula-K are reacted in-situ generated ethoxymethylenemalononitrile by
reacting triethyl orthoformate and malonenitrile to obtain novel N-{ iodo substituted Yphenyl
~5-amino-1H-pyrazole-4-carbonitriles of formula-L.  the temperature cc_mditions range from

40 °C To 100°C
@

oN
N \i Ni ) "
~ ~ KH,

NN 3 Cone HS0, ¥

iy Aseous ammonia @

1 1

L M

17



00 1110 [I-(3-cyano-phenyl)-1Hpyrazolo[3,4-d] pyrimidin-4- ylaminokacetic acid 44 /-----
HrO lir /10 344-(3,4-Diethoxy-benzyl amino)- pyrazolo [3,44] pyrimidin-lfg%—abenzonitrile 45 [---*' ]

H,C. H,C,0 VP2 1E s 344-(3,4,5-trimethoxybenzylamino)-pyrazolo

T(}{)QIQ]OUGS”I

pyrimidin-l-ylk%enzonitrile 46 I1Sit H,C,0 N/7=41/41

10

15

20

he 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

formula-M,

)

.
ﬁ{ \ NHz . N/I—ﬁ; B
é N, Formamide é
t 1
N 0
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-
1H-pyrazole-4-carboxamide of formula-O. The temperature conditions range from 150 °C to
220°C.

B
H. ]
'é;j\ N; PO, N{:@\ NB
1 @
O P

The compounds of formula O are reacted with phosphorus oxychioride 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 substitited) 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
peniachioride in aprotic solvents such as methylene chioride, 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)

i8

H3Cas14/



5 3-{444-(2-mehoxy-ethoxy)-benzyl amino] - pyrazolo [3,44] pyrimidin-1-y1}-benzonitrile 47 NN
H,C.Ors,iN N 344 -(4-methoxy-benzylamino)- pyrazolo [3,4-d] pyrimidin-I-y11- benzonitrile 48

f--"Nr"---"0 5 o O FP2ORENR / as N N 3-{4-[4-(3-morpholin-4-yl- propoxy) BEREPH¥EPyrazolo [3,4-d]
pyrimidin-1-y1}- benzqnltrle WO 2009/098715PCT/IN2009/000037

-t T
N ) N/ N, ) N
N Etfanal o
j + HENHRRZ B

Reflux

I I

P H 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
5 alcohol or mixtures of these solvents at reflux temperature conditions to obtain novel I-(iodo

substituted)substituted 4-amino substituted-pyrazolof3,4-d]pyrimidines of formula-S.

®
HN’Hn?Rz H ’HER?-
-_3 B Ethynylirimelhyisiiane 53
N" V2 Ni \ 4
Sy N fiy palladium acetate : N
hexakis{acetata)
tripafladiumii}
i) Tripheny! phosphine
! Sl
10 [ T

. The compound of formula S is refluxed with substituted trimethylsilyl acetylene in protic
solvents such as methanol, ethanol, isopropyl alcohol or mixtures of these solvents at reflux
temperature conditions to obtain novel N- (trimethyl sily! protected ethynyl substituted) .

phenyl-4-amino substituted-pyrazolo [3,4-d] pyrimidines of formula-T,

15 {0)
B
Q Q

{Formula-] compounds with acetylene group)

The compounds of formula T are deprotected with a suitable base such as ammonia, mono, dj

20 or tralkylamines, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium
carbonate ammonium carbonate and bicarbonates of alkali metals to get the novel acetylene

substituted compounds of formuta-1,

19



3,5-dimethyl pyrazolo [3,4-d] pyrimidine derivatives of formula-I Compound Number Structure
Chemical name 49 HP Niiion, SO N- ((2,3-dihydrobenzo [b][1,4] dioxin-6- yI)

methy!)-1-(3, S‘Hffﬁg‘fﬁgf?ﬁﬁényl) 111- pyrazolo[3,4-d] pyrimidin-4-amine 58NS N- (berme
[d][1,3] diox01-5-ylmethyl)-1- (3 5-dimethylpheny1)-IH-pyrazolo[3,4-d] pyrimidin-4-amine 51 H, * 143
N 1-(3,5-dimeth[;[‘§ V\%} % ethoxyethoxy) ethyl)-1H-pyrazoJo[3,4 d] pyrimidin-4-amine 52

Cl-13 CYMNr- B ST - fﬁﬁyrﬁ%’%ﬁwd’]ﬂ@ﬁ%mwmyal[4-

methoxy-3-(3- mﬁbﬁ&wmw%m@pmwm&wmmu
syt Tz iyt eRe

= Copper Cyanlde ==

é h; Dirnethyl formamide Ni \ N:}
5 g v
(Formule-I compounds with cyano group)
Scheme-[11 -

The compound of formula § 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

10 novel compounds N- (cyano substituted) phenyl-4-amino substituted-pyrazolo [3,4-d]
pyrimidines 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
61 Q\\ ' N- ((2,3-dihydrobenzo [b][1,4] dioxin-
- \ 6-y1) methyl)- [1-(3-cthyny! -phenyl) -
. \/ jﬁ 1H-pyrazolo [3,4-d] pyrimidin-4-yl-
[ U\ﬂ M amine
Q

20



\ NIG'0 H,c,0 (3,4-diMethOXy-benzZy0-[143,5-diMethylpheny1)-1H-pyrazolo[3,4-d]pyrimidine-4-
ylkamine 54 CH is,--- Hp.o..."o riiik"1"-- on, H3C.0,, el [3,4-bis-(2-methoxy-ethoxy)-benzyl]-[1-
(3,5-dimethyl-m’%ﬁfi?fﬁqﬁlgi?-pyazolo[&m d]pyrimidin-4-ylkamine WO 200%/388%P&Be%7IN2009/000037
Compound N,lmbe{FStruc ure-Ghemical-name 55-CH Ne~--Nai/muir- CH-H.o
[1(3,5-dimethyl-phdRy1)-1IHpyrazolo[3,4-d] pyfftidin-4- ylamindy SEREERS FHee i INGd - Hac 0 ist
\ ethynyl -phenyl) ~-1H-pyrazolo[3,4-d]

N—n
%\N pyrimidin-4-yD-amine
H,Cn O/\,o\/\ﬁ Sy )'
03 ~ . [4-Methoxy-3-(3-morpholine-4-yl-
N
| ?\’"W"g"\\@,ﬁ@)i propoxy)-benzyl)- [1-(3-ethynyi -
W ' phenyl) -1H-pyrazolo[3,4~
' djpyrimidine-4-yl}-amine
04 P (3.4-Dimethoxy-benzyl)- [1-(3-ethynyl
e ) & 5(@7" ~phenyl) 1H-pyrazolo {3,4-d]

N
O:©/\H == pyrimidine-4-yl)-amine

05 e [3,4-Bis-(2-methoxy-ethoxy)-
N
.HSC\O ~O N%'?’/E;HN benzyl1-(3-ethynyl ~phenyl) -1H-
VNN i pyrazolo[3,4-d]pyrimidine-4-yI)-
amine
06 Benzo [1,3] dioxol-5-yl methyl- [1-(3-
y Q\\\\ ethynyl -phenyl) ~1-H-pyrazolo [3,4-d]
~N

i[)\ pyrimidine-4-yl]-amine
Z N
N

21



H,c--Th I" 3,4-diethoxy-benzy1)41-(3,5- dimethyl-phenyl)-1H-pyrazolo[3,4- d] pyrimidine-4-yll-amine 57
Cu, r,.0-/ Cu, H.,C'di li3¢c'o.r -0 H3C [1(3,5-dimethyl-pheny1)-1Hpyrazolo[3,4-dIpyrimidin-4-y1]-
(3,4,5-trimethow}<§/)- gé%)gy 18 mine 56 CH. 1-N40 0 ICH, H.C ST
[1(3,5-dimethyl-pheny1)-11lipyrawlo[3,4-d] pyrimidin-4-y1144- (2-methoxy-ethoxy) benzyl amine 59 cH,

ir-tN40 ' /Cu, H,C,110 [1(3,5-dimethyl-pheny1)-11217 pyrazolo[3,4-d] pyrimidin-4-y1144- (methoxy)
benzyl amine| 66°EHA a41al \\ /'Ir.H [1(BHHRethyl-pheny1)-1H- Chemical name
Number : .
a7 = [1-(3-ethynyl -phenyl) -1H-
HO \"/\N % y 5\1/©j\| pyrazolo [3,4-d} pyrimidine-4-
o " =N ylamino)-acetic acid '
a8 = 3,4-Diethoxy-benzyl- [1-(3-ethynyl
HCa 0 " \ 7 ’ﬁ/©m[ -phenyl) -1H-pyrazolo [3,4-d]
o™ O]ij\H =N pyrimidine-4-yt)-amine
.09 . {1-(3-ethyny! -phenyl} -1H-
e Nf\\\%ﬁ,@\m pyrazolo [3,4-d] pyrimidine-4y1)-
3 H " . § .
H,C.. OQ/\ (3.4,5-trimethoxy-benzyl)-amine
Hzc’o
190 P [4-(2-methoxy-ethoxy)-benzyl)- [1-
N "\ Vi ;f’@(\w (3-ethynyl -phenyl} -1H-pyrazolo
PN O/©/\ RN [3,4-d] pyrimidine-4-yl)-amine
i1 . (4-methoxy-benzyl- [1-(3-ethynyl -
Ay ?r@\m phenyl) 1H-pyrazolo [3.4-d]
HyG o©/\ : =N pyrimidine-4-yl)-amine
12 N [4-(3-morphelin-4-yl-propoxy)-
" N 2 [ benzyl]- [1-(3-ethynyl -phenyl) -
(\N/\/\ o’©/\ : =N 1H-pyrazolo {3,4-d] pyrimidine-4-
o yl)-amine

22




[4- pyrazolo[3,4-d] pyrimidin-4 yl] (3-morpholine-4-yl-propoxy) benzyl amine ril....... peennnns 00oN) WO
2009/098715PCT/1%2009/000037 m-toly1-1H- pyrazolo [3,4-d] pyrimicline derivatives of formula-I
Compound NUTber SHticture Chemical name 61 ilk N-N 103 N- ((2,3- dlﬁ%%gﬁﬁgofgﬁl 4]

d 6-y1 t I -4- 62 411HS N-N/--"N H
22 ooy ST B BB 0P DTS G SRS 5 o i

formula-T

Compound Structure _ Chemical name

Number

13 ' N- ((2,3-dihydrobenzo
NM CH, [b][1,4] dioxin-6-y1} methyl)-
- s

{ - ndon, [1-(3-trimethylsilany] ethyny!
-phenyl} -1H-pyrazolo [3.4-d]

o N \N J
S H pyrimidin-4-yl-amine

14 I2-(2-methoxy-ethoxy)-ethyl}-
. Q\\\\\ CH, [1-(3-trimethylsilanyl ethyny!
— N .

%\N nd o phenyl)-1H-pyrazolo[3 4-d]

i pyrimidin-4-yl)-amine

15 [4-Methoxy-3-(3-morpholine-

N WOD/\ % : m 4‘}’1'131'0P0Xy)-berizyl)- [ 1 ~(3-

Hy ¥ CH frimethylsilany! ethynyl -
phenyD1H-pyrazolo[3,4-
dlpyrimidine-4-yl}-amine

16 e (3,4-Dimethoxy-benzyl)- [1-
y C,OD/\ﬁ%;F/@\“L (3-trimethylsilanyl ethynyl -
' =N pCHa phenyl) -1H-pyrazolo [3,4-d]
pyrimidine-4-yl}-amine
17 P [3,4-Bis-(2-methoxy-ethoxy)~
N . .
HCo O/\/OD/\Q 7 > ’zq@j“\ o benzyl {1-(3-trimethylsilany]
Hac’o\/\o Si” ethynyl -pheny1)-1H-
s

pyrazolo[3,4-dJpyrimidine-4-

yh-amine

23



rib/H3 H,C .0
[4-Methoxy-
64 Nr-NO 0\

Rt

ir

e-4-ylpropoxy)-benzyl]-(1-m-tolyl-1Hpyrazol
H,C.0 111114 (3,4-Dimethoxy-benzyl)-(1-m-

L

-d]pyrimidine-4-yl)- amine
%ﬁlfﬁ%i?#’é%olo [3,4-d]

pyrimidine-4y,
d]pyrimidine-
Structure Ché

1N a3
Tr—atte-

1-y1)-amine

2mical nameé 66 0, o (1-rrb¢lg -1

OhNuedd—I2.4-Ricf2-mathawvii—atbhowa . han

I CINTS™TT, [O75"Dl Z=TNCUTORY=CUTORY 10T

HHsC WO 215PCT/IN2009/OO
)

2

i
HG CH, :

o

wEw)o [3,4-d] pyrimigingr4-yiaminokacetisia

pyrazolo [3,4.d] pyrimidine-4-
ylj-amine

olo[3,4-

cid .

19

[1-(3-trimethylsilany] ethynyl
-phenyl)-1H-pyrazolo [3,4-d]
pyrimidine-4-ylamino)-acetic

acid

20

3 4-Diethoxy-benzyl- [1-(3-
trimethylsilany] ethynyl -
phenyl) -1H-pyrazolo [3,4-d]

pyrimidine-4-yl)-amine

21

[1-(3-trimethylsilenyl ethynyl
~phenyl)-1H-pyrazolo [3,4-d]
pyrimidine-4-yI)-(3,4,5-
trimethoxy-benzyl)-amine -

22

{4-(2-methoxy-ethoxy)-
benzyl)- [1-(3-trimethylsilanyl
ethyny! ~-phenyl}-1H-pyrazolo
[3.4-d] pyrimidine-4-y1}-

amine

23

(4-methoxy-benzyi- [1-(3-
trimethylsilanyl ethynyl -
phenyl)- 1H-pyrazolo [3.4-d]

pyrimidine-4-yl)-amine

24

1 [4-(3-morpholin-4-yi-

propoxy)-benzyl]- [1-(3-
trimethylsilanyl ethynyl -
phenyD-1H-pyrazolo {3,4-d]
pyrimidine-4-yl)-amine

24



/-----N40\ 1.13CO0 isH H3CO0 41171 3,4-Diethoxy-benzy1)- (1-m-tolyl1H-pyrazolo [3,4-d] pyrimidine-4-
A-amine 68 \H !gc-ljfl- H.C.,0 VP H,C...0 (1-m-toly1l-1H-pyrazolo [3,4-dr1¢)%/rimidine-4-%/1)-(3,4,5-
E y

trimethoxy-benwzy.?llsqa?ﬁ|8r711eS 69 CH, [4-(2-methoxy-ethoxy)-benzyl]- (1-m-to W?ﬁ@ﬂpé}%olo [3,4-d]

pyrimidine-4-yh-amine 70 Nr---N4 L (4-methoxy:-benzyl)-(1-m4olyl1H-pyrazolo [3,4-d]
pyrimidine-4- y91 g@nﬁ%@ﬁi p},rglafé)l o [3":1"%—(} ﬁyﬁ& R Hém%ﬁlfg.s Oé?f.?%qgfﬁr-gs-mo_mholin-4-v|-oroooxy)-
benzy1]-(1-mt&RRehyrazolo [3,4-d]$SHRline-4-y1)-amihe i) (1-3-16eRmisaEIAR pyrazolo [3,4-d]

pyrimidine derivatimesrof o ula-J to P

Z5 Q N~_((2,3-dihydrobenzo [b}]1,4] dioxin-
NN ' 6-y1) methyl)-[ 1-(3~-iodo-phenyl) -1H-
%\!N ' ‘ ‘pyrazolo [3,4-d} pyrimidin-4-yl-amine
oY
0
26 [2-{2-methoxy-ethoxy)-ethyl]-[1-(3-
: Q\' iodo-phenyl) -1H-pyrazolo]3,4-d]
N-N ,
) %\ pyrimidin-4-yh-amine
_)
HEC\O/\_/O\/\E{ \N)
27 [4-Methoxy-3-(3-morpholine-4-yl-
RS -~
L

propoxy)-benzyi)-[1»(3—iodo-ph‘enyl) -
1H-pyrazolo[3,4-dlpyrimidine-4-y1}-

amine
28 =N /@\ (3,4-Dimethoxy-benzy--f 1-(3-iodo-
e " W N ; phenyl) 1H-pyrazolo [3,4-d]
HC. OD/\H =N pyrimidine-4-yl)-amine '
29 =N /@\ [3,4-Bis-(2-methoxy-ethoxy)-benzyl}-
Mo O,\,OD,\N %,ﬁ | [1-(3-iodo-phenyl) -1H-pyrazolo[3,4-
NN i N djpyrimidine-4-yl)-amine

36 Benzo [1,3] dioxol-5-yl methyl- [1-(3~
Q\‘ iodo-phenyl)-1~H-pyrazolo [3,4-d)

Y pyrimidine-4-ylj-amine
=N i
g

25



Compound Number Structure

Chemical name

WO 2669/098715

72 NHNH HCI 2' IShydrochloride

PCT/IN2009/006037

Compound

Number

Structure

Chemical name

31

oW
\
HO\ﬂ/\ﬁ%ﬁ: t
T |

[1-(3-iodo-phenyl) -1H-pyrazolo
[3,4-d] pyrimidine-4-ylamino)-

acetic acid

Ky

3,4-Dieth£y~benzy1)- ¥-[1-(3-i0do- |
phenyl) -1H-pyrazolo [3,4-d]

pyrimidine-4-yl}-amine

33

[1-(3-iodo-phenyl) -1H-pyrazolo
[3,4-d] pyrimidine-d-yl)-(3,4,5-

trimethoxy-benzyl}-amine

34

[4-(2-methoxy-ethoxy)-benzyD)-{1-
(3-iodo-phenyl) -1H-pyrazolo [3,4-
d] pyrimidine-4-yi)-amine

35

1 (4-methoxy-benzyl-{1-(3-iodo-
phenyl) 1H-pyrazolo [3,4-d]
pyrimidine-4-yl)-amine

36

[4-(3-morpholin-4-yl-propoxy)-
benzyl]-[1-(3-iodo-phenyl) -1H-
pyrazolo [3,4-d] pyrimidine-4-y1)-

amine

26




1-(3-iodophenyl)- ydrazine 73 CN 5-Arnino4-(3-iodophenyl) -11-1- pyrazolo-4-carbonitrile N, N 01 74
0 5-Amino-1-(3-iodophenyl) -111- pyrazolo -4-carboxylic acid amide NNH20 750HN
1-(3-iodophen§yﬁ-7f? i dropyrazolo [3,4-d] pyrimidine-4-one 4\ N, N PG ETRg0s/000057

3 - Cyano phenyl -1H- pyrazolo [3,4-d] pyrimidine derivatives of formula-V

Compound Structure Chemical name
Number '
37 3-{4-[(2,3-Dihydro-benzo[1,4]dioxin-
‘_NQ\\\P\, 6-ylmethyl)-amino]-pyrazolo]3,4-
Ay dlpyrimidin-1-yl}-benzonitrile
o y \N/u '
O
38 3-{4-[2-(2-methoxy-ethoxy)-
. | N-—NQ\‘\}\I ethylaminol-pyrazolo [3,4-d]-1-y1}-
4 benzonitrile
=" N :
HG, 0/\/0\/\{33:;” :
39 CL’ = 3-{4-{4-methoxy-3-(3-morpholin-4-yl-
N0 W | propoxy)-benzyl aminol-pyrazolo[3.4-
“a%D/\ b dIpyrimidin-lyl-}- benzonitrile [
46 _ N 3-[4-(3,4-dimethoxy~ benzyl amino]-
o0 Nﬁ‘\*@?l@ﬁn pyrazolo [3,4-d] pyrimidin-1-yl-}-
Hac\o:@\H =N N | benzonitrile
41 pau. 3-{4-{3,4-bis-(2-methoxy-ethoxy)-
HO\ O N%?‘Qﬁl benzyl amino]-pyrazolo [3,4-d]
JRENPEN 0:©/\ RN | pyrimidin-1-yl-}- benzonitrile
42 3-{4-{(Benzo [1,3] dioxol-5-y]
N \ methyl)-amino- pyrazolo [3,4-d)
4 A pyrimidin-1-yl-}- benzonitrile
o N \N/’
soh

27



I N, He 4-chloro-1-(3-iodophenyl) -1Hpyrazolo[3,4-d]pyrimidine WO 2009/098715PCT/IN2009/000037
-d] pyrimidine derivatives of formula-E to G Compound Number Structure

NH, 101 H 5-Amino-1- (3,5- dimethylphenylﬁ’ﬁ’i@%

acid amide 78 0 H, 1-(3,5-Dimethylpheny1)-1,5- dihydro-pyrazolo [3,4-d] pyrimidine-4-one 79 CI CH,

i) 3,5-dimethy]|
Chemical nam"ép %0%9

razc])lo 3.4

RFZN

4-chloro-1- (3,5-dimethylpheny1)- 1H-pyrazolo[3.4-d] pyrimidine WO i
2009/098715pP CFANDB09/000037 Structure - Chemical name
Number
- 43 " S ' [1-(3-cyano-phenyl)-1H- .
HO\R/\-E{%?/% pyrazolo[3,4-d] pyrimidin-4-
0 N ylamine]-acetic acid
44 e 3-[4-(3,4-Diethoxy-benzyl amino)-
HC._.0 . o _’3; NE pyrazolo [3,4-d] pyrimidin-1:y1}-
HG™ 0 benzonitrile
45 . 3-[4-(3,4,5-trimethoxy-
e N \_/ y | benzylamino)-pyrazolo [3,4-d}
H:C\O:©/\ =N N pyrimidin-1-yl}-benzonitrile
Hac'"O
46 = 3-{4-14-(2-mehoxy-ethoxy)-benzyl
. W N | amino] — pyrazolo [3,4-d]
H =i N s e
Hy O OL j pyrimidin-1-y1}-benzonitrile
47 =N 3-[4-(4—methoxy-benzyiam1r§0)—
" P2 : | pyrazolo [3,4-d] pyrimidin-1-yij-
HZC..O@/\ ; =N N benzoniirile
48 - 3-{4-[4-(3-morpholin-4-yI-
N )
y \ 7 N | propoxy) benzyl amino]-pyrazolo
(\NMO’@\ : =H N | 13,4-d] pyrimidin-1-yI}-benzonitrle
o M
5

28
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iif) (1-m-toly1)-pyrazolo [3,4-d] pyrimidine derivatives of formula-E to G Compound Number Structure

Chemical namg 80 o xi-t2 4 \ NH, 5-Amino-1- m-tolyl-1H-pyrazolo -4- carborx

1-m-Toly1-1, S ARYE P

15

Inydro-pyrawlo [3,4-d] pyrimidine-4-one 82 I N, N ac 11

N2009/006637

:E'C

lic acid amide 81 H N 'N

4-chloro-1-m- tpygﬂgéflfg%m {§AdgjLﬁyﬂmﬁgd&lM,yelsTﬁ@é{ﬁupIES MTT PROLIFERATION ASSAY

athyvlth

MTT [3-(4,5-¢in

|n o vitatra=z nuLm

hbromidel-assav.-first described h\l I\

osmann

CUrT TI.II

in 1983, is b s6d ¢ c}anlfﬁ

Ul [~ _yJ./ l_,s.l

e ability of a mltoc fon

I Ié LA e v, |

rial dehydro

g{enase enzy?ﬁén?rcéllﬁ‘ Meble cells to

cleave

the tetrazolium ARGEST tHe pale yellow Mn and form dark bjue formazan crystals
49 ' Mg N- {(2.3-dihydrobenzo [b]{1,4] dioxin-6-
N-'NQCH! yl) methy!)-1-(3,5~-dimethylphenyl)-1H-
%\F pyrazolo[3,4-d] pyrimidin-4-amine
Oy
o
50 i | N- {beuzo [d]{1,3] dioxol-5-ylmethyl)~1-
‘ oH, (3,5-dimethylphenyl)-1H-pyrazolo[3,4-d]
N T .
() ! pyrimidin-4-amine
o NN
GO
51 Hy 1-(3,5-dimethylphenyl)-N- (2-(2-
oH, methoxyethoxy) ethyl)-1H-pyrazolo[3.4-
FN d} pyrimidin-4-amine
~
HJC\G/\/O\/\ﬁ \N'J
52 GH, [1(3,5-dimethyl-phenyl)-1H-
@\1 o N W . ’@cm pyrazolo[3,4-d] pyrimidine-4-y1}-[4-
HSC.OD/\H = methoxy-3-(3-morpholin-4-yl-propoxy)- -
benzyl}-amine
53 eH, (3,4-dimethoxy-benzyl)-[1-(3,5-dimethyl-
NN /@\ phenyl)-1H-pyrazolof3,4-dpyrimidine-4-
Hac’o N \ /ﬂ'?' O, yij-amine
HCn N
0
54 Fha [3,4-bis-(2-methoxy-ethoxy)-benzyl]-[1-
Vi
i gwoﬁﬁn%&r@m, (3,5-dimethyi-phenyl)- 1 H-pyazolo[3,4~
RE >0 d]pyrimidin-4-yI}-amine

29



10 largely impermeable to cell membranes, thus resulting in its accumulation within healthy cells.
Solubilization of the ceIIs by the addition of a detergent results in the liberation of the crystals, which
are solubilized” TR& HUMBaT of surviving cells is directly proportional to th& T B formazan
product created. The color can then be quantified using a simple colorimetric assay. This assay was

done using 0-1000ng/m1 concentrations of Erlotinib and its de
wasniegedl on ATCC and agéPanufacturers ir]

The protocol

WESTERN B
were used tojtr

lysates were
were blotted
MATRIGEL |
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,() 25 30 WO 2009/098715PCT/IN2009/000037 The invention will be more filly described in
conjunction with the following specific examples, which are not to be construed as limiting the scope of
the invention. 5 EXBEREVIENTAL PROCEDURE Example,4: Preparati%‘ﬁ%ﬁ%'f?f@ﬂ?%ra-benzo [1,4]
dioxin-6-y1 methy1)41-(3-ethynyl- phenyl)-1H-pyrazolo[3,4-d] pyrimidine-4-yThamine (.Compound
No. 01) o)palladium acetate hexaklsQ) (acetato)tri pal/adlum (H) H3C,L,,CH3 /TEA CHsTnphenyl
MEB BRIy an s Arpstinasebioseld  compound No:13Compound No:01

phosphine /1)

50 ml of dime
a mechanical
(20.60 mmol)

stifgghpther

f (2 2 Dihy
(=4

thitfopnvanide was chargedirattuee 250 ml 4 necked round Bditorieaflaske 10 conne

r

ometer socket, condenser, addition
1

funnel and nitrogen gas bubblet
pyrazolofs

cted to
.10.0g
3,4-d]

pyrimidin-4-y]
palladium ace
Methyl amine
mass temPer
Reaction mas
temperature v

i

ature was rg

\ 4} \L
) amine (Cq
tate hexakis
were charg

s temperatu

1ac cnoled
A%T=] T U J

LD AL AV R rsaw ) 'I_J.,_l'J AToO /AT

ympound No. Zg%)lzhéo g (0.146 mol
> (acetato) tripalladium (1) 108.0 mg ¢
ed. 15 Maints#rad the mass temperat
i

dro-banzao 1.4l dioxin6-vli mathv..[
U-y- lll\/Lll]l, L

H

~Maintained the mass

3
rmg;Ted to 50-55C and maintai

26 20C and-maintained.for-overnial
T OO UATTAO CA AT O O OT— O v oT I T

I@ ‘f‘%c “hﬂn\{l\ 1LH-py

Br Sawsbpiesees i, 46.(
ofigwihes peiagphimcdrd 0.6
UserabR35356) foraid - mimeRd
temperature at 80-85C for 4 hg
hed for 2 hours. Reaction mass

tunder-stitring-Solventwas-c

) mg of
ml of
action
urs.

mpletely

distilled off un
was extracted
sulphate was
completely urn
characterized
85 ml of chlor

der vgcuum
with 300 m
filtered and
der vacuun
by Mass sp
oform 25 m

||||||

. The crude oil prese s dissolved
| of chloroform. Orga yefvas dri
washed the sodiugn Sulphate with 50
. 9.50 g Of crude ol mpound No.

et 4E3AN]-93Qg of crude oil wi

d 1 EOTRPSY WAREP 2 26 &im

Wit sedhapir BufpHetemBeandiui
mlyf-ghipgoform. Distilled off ch
13) was obtained. Compound W
as dissolved in ‘85 ml of methan

bound
'n .
loroform
as

ol and

xture. 11.30 g of Potassium carbonat¢ was added. Maintained the mass

temperature g
oil was obtain
mixture as md
Spectral data
1506, 5 1491
(ppm): 4.19 (3

Dbile phase.

5) Cr=c1-4 (]

1t 25-635C f(
ed. Crude o

FTAR (KB
1428; 1347

r 14 hours. Distilled gf the sglvent col
il?q/ ourifiedby-th omat
Obtaineg3 80 (Jield=45.70% by the
) (cm-1); 3365,3270,3209, 3085,3002
" 1232, 1204, 1100, 1064, 788, 724,.
LH), 4.30 (s) 2 (CH2) (411), 4.63-4.64

TTpIBtahs R MREma e A4-50 g
b Vitb ReXane,Angkethy!

20ry) of product. Melting point:
BEsloli s i isgibs s,

4@008Hz HNMR (DMSO-d 6) §
(d) (CH2) (213), 6.79-6.86(m)

7.42-7.55(de

2t) A4, 8
64

22.8 24 (A CH (H) 8 38..8.43 (1) CH
£ OO 906+ d bt

/=N

N\/
N

Hye”C o CH,

1H-pyrazolo [3,4-d] pyrimidine-4y1)-

amine

1 (113). _
(3,4f§fmcth0xyé-genzyf ;ul 4 -m-ioﬁyi-

Df.crude
acetate
161.0C
1534,
value
A\r-3H,

65 -

[3,4-Bis-(2-methoxy-ethoxy)-
benzyl}- (1-m-tolyl-1H-pyrazolof3,4-
dlpyrimidine-4-yl)-amine
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13 C NMR: 5 value (ppm): 42.78(1C), 63.97(1C), 64.03(1C), 81.35(1C), 82.87(1C), 101.860C),

116.29(1C), 116.890C%

134.140C), 1389 7B&¥ A2 .45(1C), 143.16(1C), 153.8(1C), 10 156.30(

383.2[M], 382 2 [M-1]

120.450C), 120.73(1C), 122.43(1C), 123.02(10%, 129.050%}6131.83(1@,

£)1188%e3

Y. Ms:

Compound Structure Chemical name
Number
66 . /@\ (1-m-tolyl-1H-pyrazolo [3,4-d]
HO\H/\Ni\\\%E\i oH, pyrimidine-4-ylamino}-acetic acid
o M e '

R ﬁﬁ“ oo R /@\ 3,4-Diethoxy-benzyl)- (1-m-tolyl-
HC. O ~q W N GH, 1H-pyrazolo [3,4-d] pyrimidine-4-
HchO]@/\ : =N yl}-amine

68 . /@\ (1-m-tolyl-1H-pyrazolo [3,4-d]
by e . \ 7 N oM, pyrimidine-4-y1}-(3,4,5-
W == \ .
Hscxoji;/\ N trimethoxy-benzyi)-amine
e
69 =N : /@\ [4-(2-methoxy-ethoxy)-benzyl]-
" \ N CH, (1-m-tolyl-1H-pyrazolo [3,4-d]
e P~ o/E j i =N pyrimidine-4-yD)-amine
70 L~ /@\ (4-methoxy-benzyl)~(1-m-tolyl-
Q/\ﬁ \ g N CH, 1H-pyrazolo [3.4-d} pyrimidine-4-
HiC. N yl}-amine
71_ =N /@\ [4-(3-morpholin-4-yl-propoxy)-
y W N cH, | benzyl]-(1-m-tolyl-1H-pyrazolo
K\Nx\/\ o/©/\ H =N |3,4-d] pyrimidine-4-y1)-amine
o\) '

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

Compound
Number

Structure

Chemical name v
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Example -2: Preparation of 3-{4-[(Benzo [1,3] dioxol-5-ylmethyl)-amino] -pyrazolo [3,4-d]

pyrimidin-1-y 8%%9 t; Ise

ormami e an

ml of dimethyl

-pheny1l)- 1H£p—yr‘a‘3§l"[3"2t- i$

necked round bottom flask, connected Qa mechanical s
addition funnel and nitrogen gas bub*.S? g (6.40 mm
5S was heate

Ss-ten
Stirred the miass for 15 m
d with 50 ml
distilled off completely und

Reaction ma
hours. React

was extracte
acetate was

(Compound No.42) CuCN CN 15CompoundPN%ﬂ§O%%m ound No: 42 10
d1.0 9 (2.12 mmol) of benzo [1,3] dioxol-5-y %Pt & ([(i 3(5 iodo

me(Com

d to refluxtemperature. Mainta

H&’Cii'inb er?}fj‘i‘(?dn“a‘z‘n&&’"geu
tl{ll‘%l; them ometer socket, co

ﬁer 20 cyanide wal
ined the mass at reflux tempe

AMNLIAALIC AN

into a 100 ml 4-
hdenser,

s charged.
erature for 4
was added.

s ety s v ay ~raalead-ta—20H.20
Pcraturcvwas vuu U L\)'OUL

n. 100.0 ml ater was adde

T

m|r

bf ethyl acetéte dried the o

g dvRidsdium sulp

The product
hate. Ethyl

25 vacuum. Crude oil was crystallized on addition of 5 ml of

isopropyl ether. Obtained;500.0 mg o ompound. (Y|eld - 50% by theory). Spectral data: FT-IR (K
Br) (cm-1): 33883,3361, 3091, 2912, 24 1619,1594, 1579, 1492, 1435, 1318, 1037, 985, 784, 672
MS: 372.3[M#+2], 371.2 [M+1] Exanhiple =3: Preparation o (2 3 Dihydro -benzo [1, 4]

dioxin-6-ylm vt lyl‘}%‘[-{ls-iudupilwIyl)-lH-wlaLU|uLo o= uJ ||1 yu_d "'Mlii"l" \ empound No 25)
Compound No: 76Compound No: 26 31.0 f ethanol an ]S @ 4 ﬁ}\) 5 PZ‘ hloro-1-

(3-iodo-phenyl)-1H-pyraz
i bottom flask connecte tg

necked roun
addition fun

to 25- 30C

197.9C. Spe

4.63-4.65 (d

aintained the mass temperagdr
was cooled tp 0-5C. Main
solid was washed with 10,
g of dry weight is obtaine(
ctra data: FT
1102, 1067,938, 676, 633

ﬁchanlcal s

H'E)t 25-153
erature a
by theory). P

: 3426,3193, 3
MR (DMSO-d

ss\te

irrer, thermometer socket, co

D& tanb(330dNIn Rehetionn
0-5C for 90-120 min. Solid w

Irity by 1-1PLC - 99.85%. 20
099,2969, 2926, 1602, 1578,

) 7 31-2.35 (1)L Ar-Hd (1I—I\ Z

Ar-He,Hf,Hg

Cl—l’)7%’2l—l)
LK~ T []

56.79-6.86-(m) Ar-Ha Hb He(3
HOOTT VT U OO \Ill/l 'Ir y§ IRIy T |v

4cHloro-1-(3-ivdophenyl) STHZ
pyrazolof3,4-dlpyrimidine

plo[3,4-d] pyfimidine (€ompou &N@Wﬂt@’ﬁh‘ﬁ@éﬂoﬂ%ﬁ 2100 ml of 4

ndenser and
e hydrochloride
D.0 g (0.20 mol)

ing 30-45 min.

e was raised to

Jbt(é“l%@aéﬂﬁ’ﬂﬂmés@tﬁﬁ‘i’perature was cooled

ASs temperature
as filtered and
at 60-65C. 2.80
Melting point:
1509, 1472,

is) 5 value (ppm): 4.20 (s) 2-C112 (4H),

67-7.69 (d)
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(3H),8.24-8.26 (d) Ar-Hh (1H), 8.41-8.47 (d) Ar-Hi (1H), 8.85 (s) NH (1H) 13 C NMR: 8 value (ppm):
42.74(1C), 63.98%((0? 94.44(1C), 101.81(IC), 116.230C), 116.81(1C), 119.4%10 120.39(1C),
128.28(1C) 136 8WEPH31.74(1C), 134.19(1C), 134.40(IC), 139.93(1C5 TAWFAEP 143 11(2C),

153.04(1C), 156.2 C), 196.60(1C).. . 4 WQ,.2009/098715PCT/182009/000037 MS: 486.4[M+1]
Example -4: Prepﬁ%%%%ﬁﬁgyéﬁg\}d%4ﬁéﬁ’?em ﬁ?ﬁ]gg’igﬁfﬁ@éf{/ ol B .0

methy1)41-(3|5 hrriApheny1)-1H-p§agsre[3,4-d] pyrimidin-4-3¢heagniheat@ompourid No. 49) .HCI
Number :
77 Q 5-Amino-1- (3,5-
NH, X .
_ » N//_f\ " dimethylphenyl)-1H-pyrazole-4-
"N NH, .. . '
f carboxylic acid amide
HE CH,
7R ) 1-3,5-Dimethylphonyl)-1,5-
— /’} dihydro-pyrazolo [3,4-d]
N\N N s
pyrimidine-4-one
H,C CH,
79 : Gl 4.chloro-1- (3,5-dimethylphenyl)-
“% 1H-pyrazolo[3 4-d] pyrimidine
& N .
N
HC CH,

10

15
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) Ethanol OTEN Reflux CH, CHCH, 5Compound No: 79Compound No: 49 350.0 ml of ethanol and
25.0g (0.096 ).of 4-chloro-1- (3,5-dimethyl-pheny1)-1Hpyrazolo[3,4-d] pyrimidine ( Compound No.
79) were char‘rg{e%%jzﬁt{ @ Sia%l;}?OL 4 necked round bottom flask connected to %Cprjr)]/ﬂel%czﬁ%qg%j gtirrer,
thermometer socket, condenser and addition funnel. Stirred the mass at 25-30C for 15-20 min 32 Og

of 2,3-dihydro-benzo [.1,4h
stirring. Stirred tH& REY

I-methylamine hydrochloride was charged at 25-30C under

dioxin- 10 6-yl-met ne
f@?@éﬂ%ﬁfgyﬁﬁ“mﬁ deireiyes PiARRYRARIR{E was added slowly at

maintaining t

h
25-30C for 3of A5mineTe

Bragstedn(

nperature of the

erature 25-3@ethering 30-45

reaction mass

in. MainGhnegihemeass tem
was raised to refluxing. Main

at reflux temperature-for14
Q%C for

temperature
temperature

compound is 35.50g. 175.(
charged into g 1.0L 4-neck

socket and co
55-60C for 30
of hot dimeth

b-11 hours—Reagtion-mass-was cooled to 25-30C.,.Maintaing
25- 60-90 min. R%ﬁif@ass was éb%?é‘ﬂof(])'@§@’lﬁ}lgfﬁfﬁ?ﬁ?§ﬂ t
0-5C for 90r120 min. So as fiitered and WastiesliseBomdidal of chill
Compound was dried under vacuum at 68656: till constant weight is obtained. Dry wei
) ml of dimet ulphoxide and 35.50 g of dry crude compol
ed round b flask, 20 conrjected to a mechanical stirrer
denser. Maiss temperature was raised to 55-60C. Maintained the mass
45 min. Insaluble solid was filtered throughjhyflow bed, washed the flask

Lerdnheyxdda
S

Clear filtorato

L

3.0L 4 necked

addition funnel

temperature at 25-35C ove
mperature of

60-90 min. Te
for 90-120 min
2009/098715F

>CT/1IN2009

r
TOUUT TITTOUTUTC TV

UIIJ \TUH
rounz(gﬁ)otton flask, conn

. Dimethyl s

the mass w

. Solid was filtered and s

ecte
ulphoxide solytidn \gas added s

2r a period of 3g4

000037 of'fiater. Compound w

min. Maintd
oled to 5-10(Q
as washed W

a mecharhiiég}"iﬁﬁthi’ ?ﬁ%‘%(‘iofﬁ‘étf@fﬂgoc‘

|Bwitdtoyvimidinatrerzsintaining
ined the mass temperature at 25-35C for
. Maintained the mass tempgq

ith 150 ml WO

as dried under vacuum at 60

berature at
rained the mass
rd the 15 mass
ne mass

od ethanol

ght of the

nd were
thermometer
[emperature at
with 20.00 ml

5 charged into a
ket and 25

the mass

rature at 5-10C

-65C. 32.0 g Of

dried compou
range is 183.4
3423,3236,31
1280, 1262,12
765, 732, 703
(2CH3), 4.19
(AH), NH t (IH

nd is gbtaine
1C-183.6C S
58,3097,299
152, 1234,12

5 (2 CH2), 4.

d (yield - 85.5%

1,2919,1$93,45
17,1205, 11

683, 653, 6
64 d (CH2),
13 C NMR:

pectra data: 5FT-

50%1122.1097, 106
34581, 538@434. 400 MHj

8 value (Ppim): 21.05(2C), 42.7

theory). Pradusiipdr ity i HEG &4

K Br) (cm-

6,1506,1485, 1

7

Ha, Hb, Hc n

ki

é%',‘i}fs‘/?i,’ﬁ%, 1371,1344,

5, 1048, 962, 933, 911, 885,

iH NMR (DMSO-d 6) 8 valu

n (3H), Ar Hd, He, Hf s (3H),
'6(1C), 64.04(2C), 101.72(1C

6. Melting

1326, 1306, -
851, 829, 792,
e (ppm): 2.34 s
Hg s (1H), Tra s
), 116.30C),

118.32(2C), 120.45(1C), 127.47(1C), 131.97(IC), 133.39(IC), 138.22(2C), I38BI(IT
©143.17(1C), 152.78(1C), 156.31(1C), 156.42(1C). MS: 388.01m+ij 15 Example -4a: Preparation of
(2,3-Dihydrd -BEnZH ROASHEIES6-yImethy1)41-(3,5- dimethyl-pheny1)-1H-pyrazolo[3,4-d]

pyrimidin-4-ylkamineriydroesaorcte A€ompound No. 49-A).

MIT [3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide] assay, first described by

10

15

, 142.450C),

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 accunmilation within healthy cells.

Solubilization of the cells by the addition of a detergent results in the Iiberation 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/m! concentrations of Friotinib and its derivatives in A549

and HI299 cells. The protocol was based on ATCC and as per manufacturers instructions

{Catalog Nurmiber 30-1010K).
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20Compound No: 49Compound No: 49-A 450 ml of acetone was charged into a 1.0L 4-necked round
bottom flask connected to a mechanical stirrer, thermometer socket, condenser and addition funnel.
30.0g (0.078 rﬁwf) X0 Q’? ﬂfhydro -benzo 0,41 dioxin-6-y1 PCT/IN2009/000037
methy1)41-(3,5-dimethyl-phenyl)-1H-pyrazolo[3,4-d] pyrimidin-4-yll-amine (Compound No. 49) was
charged. Stirred the mass at 25-30C for 15- 25 20 mm. 21.0 g of IPA HCI was charged at 25-30C
under stirring. MERTEREELRE ﬁ%ls‘fé}ﬁperature at 25-30C for 30-45 min. Solid was filtered and
washed with 1580 inkcbaeetaine: Gompodritowis dTaduwliterthighsvpesumsat ©5403180.0 g Of dried
compound wasselptainerh{yieitk 1DdpA0fhMP etk B hﬁ@lo@&é&%h%w{m@%%@m 244.3C

Speciral daar ETHRASE(G %@M@%@m%@%@ IR Lo oS leag]s01.1508

1471, 1435, 1352, ig) 1239, 1150, 985,91/, 885 R (DMSO-d
6) 5 value (pprﬁ BAG T HEE “eﬁ%‘}' %rﬁbfﬁﬁ”ﬁ(}@%@%@ﬁ‘ﬂf“ﬁﬁ Hb, He m (311),
6.85-6.89Ar Hd, He, Hf s (31-1), 6.99Hg s (111), 57.77HE s (111), 8.44 NH t (11-1), 9.10 broad (HC1)
'3C NMR: 8 valdeTRpn); R/88{38 s 8h250C), 64.05(2C), 101.460C), 116.780C), 117.01(1C),

110.2020). 128,890, 1280010}, 420920001 35,3000). AL 4R 13004AGN 1 4 2000) 143

24(1C), 150.74(1C). NS 425 3[M+7] 424.3 | 387 1] 10 Example-
preparat.iﬁ z‘g‘ii%f]%‘i%éfgi“ Mﬂﬁn%‘ﬁ%wr%f@é“&#m ﬁﬁ%ﬁi?ﬁsﬂiﬁiﬂgaﬁdiﬁ 1344]
pyrimidine-4- yI?%(ﬁ‘?Fh@%@@hﬁéﬂn@ﬂh“@@)@#@%ﬁ%ﬁémom&mﬁ@dfndimi &l ¥8:40.0 ml of
ethanol and 2.0g¢Ad24 imaiiol) aff sénehibronibdfdy Sugimaatingt phamy)-Bipyagatef3Anelpyrirnidine
(Comhpoumli I\tkengzzﬁmaﬁeo@b%r%&wp c@a%é@mbg&w%&%dfg&ﬂ%ﬂ é%%ﬁlmga E@?»!éo%%g%%rsg Dtoo?
mechanical stirger mete c ns ition funne

(3,5-methyl eneg 1‘t?toxy?b r‘? aéer%me vg/gtgi%%grge}eﬁgz?§n% %Wer ARG ass eraﬁture was

raised to refluxt R?I%Y’i‘fél%%ﬂh@ AYESS 2@‘%@%&@?&‘&?@% m%%r% Fotmier a#ﬂé@s%hwpfé’fﬁture was
cooled to 25-30Cubktiainthireith theerfiasisatatperdivite Bin253 30CfentBRdainrRpadiidsdaisgs temperature

was cooled t0 Gvbfandainiaing)ths. MasstemReratye R 3CrinAGMiBLmolid was filtered and

washed with 10.0 ml of chilled ethanol. Compound was dried under vacuum at 60-65C. Dry weight of
the compound: 2 .20g (yield - 76.38%). 25Melting point: 150.2C Purity by HPLC -99.79%. Spectral
data: FT-IR (KIBry{ERQ ) 8H2GBNE3/884903101,3006,2891,1593, 1542, '501,1485,1437, 301364,1340,

1316, 1278, 12881.kiA8e ﬂa@&ﬁk&@n@ﬂ@&%e%&%&o&ﬁ@a&%% Bk ¥Q il 30 R8HG3R o34 400 MHZ
IH NMR (OMSE,d 8)0yalve Bl s AL A6 dSHaMe (30 Gl 0 doen

Ha,Hb(2H),6,94-6.97 d.He d(1H).7.81sAr Hd,He H 5 oib (08 @l\‘l"left(lH)

replaced with serum-fres medza for 12h. This serum-free medza was termed as condittone media
and used for angiogenic mductlon on HMEC celis grown to 80% confluency as per standard
protocols.

25
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

30 observance of a tumor (>2mmy), mice were given oral or ip freatments 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 1/10th concentration
(10-80ng/mi).
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13 C NMR: 8 value (ppm): 21.02(1C), 43.09(1C), 64.040C), 100.82(1C), 101.720C), 5 108.05(1C),
108.12(2C), 1%%{%@5&7 féO.M(lC), 127.44(2C), 132.780C), 133.3600% 17382%(%9C363]738.860C),
146.24(1C), 147. ¢ , 152.77(1C), 156.30(1C), 156.37(1C) MS: 374.0 Iﬁnlf ?onample-6:
Preparation of [1-(3,5-Dimethyl-pheny1)-1H-pyrazolo[3,4-d] pyrimidine-4-ylk 10
[2-(2-methoxy-ethoxy)-ethyThamine (Compound No. 51). Compound No: 79Compound No: 51 60.0 ml
of ethanol and 10.0g (0.038 mol) of 4-chloro-1- (3,5-dimethyl-pheny1)-1H- pyrazolo[3,4-d} pyrimidine
(Compound No. 79) were charged into a 250 ml of 4 necked 15 round bottom flask connected to a
mechanical stirrer, thermometer socket, condenser and addition funnel. 22.40g (0.18 mol) of
2-(2-Methoxy-ethoxy)-ethyl amine was charged at 25- 30C under stirring. Reaction mass temperature
was raised to reflux. Maintained the mass temperature at reflux for 5 hours. Reaction mass
temperature was cooled to 25- 30C.Maintained the mass temperature at 25-30C for 60min. Reaction
mass temperature 20 cooled to 0-5C.Maintained the mass temperature at 0-5C 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 ml of isopropyl ether. Compound was dried under vacuum
at 60-65CLDryADMGNIGES OFEBESENI/IBVEITRENN: 56.80 %). 25 Melting point: 90.4C Purity by

HPLC is 99.76%.15peassaldaia M&&%&(ﬁﬁ&)@%@%&%ﬁ@ﬂé%@%%nﬁ%%é%&o%%& 2883,
2872, 1627,1602, 291866%328 %4791,1353%80}#. 1&66 §}3.4,b980, 929, 886, 684 W _
2009/098715PC /TN 2009/00063 7 408 M Z M ER GRPGESD g1 a8 RaiTaially petl schwngn ©113),.3.22
S (0-CH3),3.31"%—‘@TII@JCHZ),BAS-S.SG t (NH-CH2),3.61-3.69 t (0-CH2),6.96 s (Ar-Ha,Hb),7.80 s
(Arlic),8.37 sX i) 2Bo8Bh (Mive8 el {bigoubdsGrbIR v Uik Bn(PIRER kirdsb. O R fedr 40 34 1C),
57.99(1C)@8. 72119 : YA é’]a 8.29 2@% 127.440C), 133.400C),
13821(20,%38.8? C%qc%%%)&%%%i%gﬁlg ng%aggﬁcligﬁ‘égr $R¥+1] 10 Example -7a:
Preparation of 3, -%i YRV BHERRA 1Y SIS F RCRIfS EReking o et At ysb ehfbiaet aedd was
charged into acsbeengrientker pouniieottsin flakoeomdectbarksr ibesapgechanical stirrer, thermo meter
socket, and condenser. 200.0g (1.65 mol) of 3,5- Dimethyl aniline was charged at 25-35C.Reactin
mass was stirred for 20 min. Reaction mass was cooled to -5 to 0C. Sodium nitrite solution [120.0g
(1.74 mol) of Sodium nitrite was dissolved in 1060.0m1 of DM Water and cooled to 0-5C) was added
to dimethy? aniline mass at -5 to 0C for 60-90 min. Maintained the mass temperature at -5 to 0C for
60-75 min. 20 740.0m1 of hydrochloric acid was charged into a 10.0 L 4necked round bottom flask
connected to a mechanical stirrer, thermo meter socket, and condenser. 746.0 g of stannous chloride
.21120(3.30 mol) was charged. Stirred the mass for 30-45 mm at 25-35C.Reaction mass was cooled
to -5 to OC. The diazotized solution was added slowly to stannous chloride solution at -5 to OC for
150-180 min. Maintained the mass temperature at -5 to OC for 30-

25

30
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25 45 min. Reaction mass temperature was raised to 25-35C. Maintained the mass temperature at
25-35C for 90- 1%02(@ 098§105|Id was filtered and solid was washed with 200.0 ml| of water. Compound
was dried und&rvacuum &t 55-60C. 1000.0 ml of ethanol and crude com CTuWée\R?é(Pﬂé] 3ﬂarged 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. 30 Maintained the mass temperature at reflux for
30-45 milt 20.0 GOFEHERSTHERe eivsr Gl deseribediinaonivactine withsbadlpeingerecificreflux for 30-45 min.
Carbon was filtevenphradrbatbonnats bavashiad ddthi20b O kafe ibtanokveallacted the filtrate into a
flask. Distilled off ethanol completely under vacuum at mass temperature not crossing 60C. Mass
temperatur £ Was a0l Qﬁ&ﬁ EP ?%% ase the vacuum. 800.0 ml of isopropy! ether was charged.
Maintained the Mass remperature a for 45-60 min and mass temperature was cooled 5 to O to
5C.Maintained¥ ast ippperen bl Py debtorB Hotimin-Gulidehsl-fiteredhant solid was

washed with Z%e%m:mpgmmwyh&ﬁfﬁfnﬁ@ﬁ&mﬂ‘@m@dﬁféd&ﬂ&i%vﬁ@wm at 45-50C till obtaining -
constant weight. DQ/ eight of the compound weight: 243.0 (yleld 85.22%) Purity by HPLC: 99.6%,

3.5-Dimethyl conte ? C is0.13% S emgetgglkdata r) (cm-): 3008 2919,
2662,1608, 158§ Tk (4 f5 1’6’@% 1?9@@::)&@?@"1@&5% 4? cm 1. 4% MR (DMSO-d
6) 6 value (ppm): 20s (2¢ Cli&’“f‘ 2.49 s [RiH2), 658 s ( rHa Hb, 178810 d (NH) 10.09 broad
(HC1). 13 C NMR S value: 21.11£5€), 112:83(2@): 13 cwgw%m) 56(1C) Mass: 137.26

[M]+1, -HO, 121, r% IJ:HM INH2] 15 Example-7b: Preparation of 5° gﬁnno -1-
(3,5-dimethyl- phenyl) 1H-pyrazolo-4-carbonitrile 20 1000eBpad0iamater Wa$@hmgsd> mtoa5.0L

4necked roundsbotiost Hasketonesies 10aa MAchamieakSiticHtc B Mgk SORKEL. &g condenser.
240.0 g (1,40 rp&))e%tgddggngtgxh%%ny mdraﬂ}% hIXC)rocg (Qtdec Ollx?deas%go ?Osns R %i/a djusted

t09.750.25 with aqueous ammonia at Intained the mass ten aera ure for 30-45

mm. 25 Malntd?ﬁ%’&efhéaﬁ%‘glférﬁ?)g%@H@%@B-@@ﬁ?@rg@@@#ﬁﬁﬁrﬁbﬁmﬁé&ﬂ wetydxtracted with
3x500.0 ml of iefhidénpheithridep@rgaificdy pyrindsicied aiihe athtpysalphatesypte pbtaining

moisture contetignRLNAr&tHAN Grde AW MnmOdi lphat and s d| ulphate was
washed with ;‘E(SIO Oml (c)ﬁi?‘urethﬂfg]ne chgl@;l\l,de Collecte th?fﬁ%%tﬁe%ﬁ%{g% ’?sct? %rﬁ methylene

chloride compl%at ?f}l% m%og IRIE BBesRERSA S HiEt ?ﬂﬁﬁt@mﬁ? fﬁ?‘?éﬁ?&%@d the traces of
methylendhidfkietaiens Ble tetysaempastute sh EARTT don 80-cfossin§ SECIGoslatnbeaassdemperature to
25- 30C and releaseasl thesracurmtiR0 8 alel Hﬁiﬁéﬂﬁﬂ@% ghasgegMaipianed he.pass S5

temperature attg,lgp g 149-60 s filt re I|d was washed with 50:0 ml of hexane.
Compound was drie dun g? s/%tc?ﬁm gtssg gﬁa%r ours v@g"fsg SAHOR BSHLORAEBE . Dried

weight of the cBASERIFICIP136: ?‘%ﬁfﬁpﬁf”éﬂw@ﬁﬁ}’ww@r afding Sdvgi0v8s o)t 5-Dimethyl
phenylhydrazidésttitd aff @derineched Teunddsaitbpreitask eandiest el asmechanigalatirigg thermo

meter socket, aisheaRIRRSEHMBEELAIIragE: 10AIRRSRNESRH99 1%&(%85 e m& sodium

ethoxymethylenrfz aloréorutrlle action mass temperature was raised to re aintained the mass

temperature af' TéHGX fOr BT SRR Vs At rﬁ%‘éé”fé?ﬁ%é?ﬁtﬁ?@%%“&@éﬁ%d”fﬁ‘ 18 whef C.
Maintained the'ffaeimembisidiadroft ddotofd BCcur98el2 Bmiem vBolichwasilte@f] andssalid was

WashethItQ 1@5@0@ﬁ&§@f@9ﬂ;@ﬁ@&a§@“@&3§%%§a@rt%grlé&lﬁlﬁéél P, 4550 Gub constant
15weight obta the compound: 16 eld: 54,83% HPLC is 99.91%.
Spectral data: @?&5]-! J)Q(cm ?ﬁ% %gﬁ}%ﬁé}( %6151 {6%)(8“’%3’601 1567,
1375, 653 100PNAfEE; 111P§R/Wf@m§€99§“6‘)b5“9f§m’és(ﬁ§ﬁ€i) h@@@@@mw@e@mm@m@ 7.04,7.07 d
(Ar-Ha, Hb, HG)&"EMm(&dda)smlﬁlmhés\tmm((@pﬁ&e@%défz&huﬁﬁiﬁi%@fcla&éﬁ%) 121.65(2C),
129.22(1C), 23320 Efrde %%%Mﬂ&h&%%&%ﬁ&m%%%&a?c) §B,o eka]{86 28 ¢ @mp'e rc

preparation of 5-Amino-1- (3,5-dimethyl 8 eny0 pyrazole-4- Sca xy ic acid amide ompound No:
77 acetate mixture as mobile phase. Obtained 3.60 g {yield; 45.70% by theory) of product.

Meilting point: 161.0°C
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47 780.0 g of conc. sulphuric acid was charged into a 1.0 L 4necked round bottom flask connected to
a mechanical stirrer, therm meter socket, and condenser under nitrogen atmosphere. Mass was
cooled to 10-18€ Y 16.44 mol) of 5-amino-1- (3,5-dimethylpheny1)-A£FRF498M%  carbonitrile
was added sloylyletgwise at 10-15C for 120-150 min. 5 Maintained the mass temperature at 10-15C
for 30- 45 min@%n C{na%i %ei%%(?r%t%{%was raised to 25-30C and maintained the mass
temperature at 25-30C1$F805 120 iR 3 5b 1055 WP ikt 1eedlnss shatybu ity 4596.0 L 4necked
round bottom fi4Ek tEdnEY e 'RIRdERANIEY. $0pe7SHERMo meter socket, and condenser. Reaction

nMﬁa_ss s_olutior?wamq@mt@mmmmﬂ%&@wd%&@w i{f@aﬂ@fg%.%égﬁ?&%ﬁ%@ ot egoggg‘géoc-
aintained t ure.at 5- o1 60- adjusted the mass pH t09.750,

with aq ueg’us%'r%]g#gr%;%a@ﬁgg ’nq? gg_rﬁa'sﬁél%%%f Eé?oég%g%@@%n%n“ﬁi Aedfive m&s("sﬁtemperatu re at
30-40Cfor 90-138 i SEHEMASHeresP dpraadb i Evashed with 100.0 ml of water. Compound was
dried under vataumvat 5%60 Gpfajptained dristoreThsab e ammLnds D570 0)(vield 97.30%) 15
Purity by HPLGis ' ral dada KTy r 13 : 0, 3112, 3010,
o1 1654,16%%5,8%&(3%,g%e%ﬁ%égk%%%%%g%s%’,%312%%}())‘%?’%%@%%%%@?0@ 6) 5 value
(ppm): 2.32-2 A8 QIO -6 (@64 B 484 BRI HE HELT 1H3-8163d (C=0-NH2), 7.85 d
(111) '3CINMRIE30610kR (FHAjLP0.87(2C), 97.31(1C), 120.71(1C), 120.40(2C), 138.09(1C),
138.62(2C), 138 HatL@nl49.3546), 166.21(10) MS: 231.28[M+1], 216.28 [M-NH2] 25 Example-7d:
Preparation of 1-(3,5-Dimethyl-pheny1)-1,5-dihydro-pyrazolo [3,4-d] pyrimidine-4-one (Compound No:

78) 0 Formamy Qqa]ﬁe‘?‘—» . ; rge for ide,into a.2.0 L 4necked round bottom
flask connec?}gto a 3%]%?5%%3%%%?2#?5% or l%ﬁéé%g;'sél?:we%%% cor d@ﬁ%a’é??ﬂ dé"rgﬁitrogen
atmosphere. S8 5§ %038 REACaAGANB124 S Gimethyl-phenyl)-1H-pyrazole-4-carboxylic acid
amide (Compound No. 77) was chaf action mass temper raised to reflux (185- 195C).
Maintained the mass temperature ﬁg €]E\Or 60-90 min. Reacti amemperature was cooled to
140-150C. 900.0 ml of water wes ed slowly againtainin 't J}]ass 5 temperature
80-150C.Maintained the mass telnperature at 80-90C for 45-64 min. Reaction mass temperature was
cooled to 25-30C.Maintained tﬁgﬁlarss temperature at 25-30 20- 120 min. Solid was filtered and
solid was washed with 1503k Watgr- 500.0 ml of DM Water anddNV\(et crude compound were
charged fito a 2.0 L 4necked round bottom flask connected f0 & mechanical stirrer, therm meter
socket, and cohaeadmohaterresmisterent i w12 0nraddad bonrefllR] Mitaivitairienethg-ia@s temperature
at reflux for 73.80-phiny@nnrpassdeBRRIpiHRwWaAS CoRladite 2R mMRINtINGH thegoass temperature

at 25-30C for 90- psTell it angd solid ng%seré g.wi Q%»OQ ml| of water. Compound
R RO f§ 6%%&9%‘%’%%5 {;8‘&89_& E’o% a3 (§ b5 6 yiet 31%’3%%) Purity by

was dried under vacuum at 60-65C. Dry welg%t the compoun
HPLC - 99.4798skisegdetieh adftitionfrnashand mipgemnsey bulbler. 91572 $04%ummedobepeer1 708, 1615,
1591, 1529, 147didd ¥36¢HEO9T, BAGBAdas7 885 Hebied6d 964 lenfi2 QO NA Z e NMRRMSO-d 6)8

value (ppm): 2s3éhertiRarrd B84 RI3) REDRDR ks bl R s CRANEHY $49S (BH) 8-29s (IH),
12.20 broad (o'\P;'%

ueous ammonia was added. Stirred the mass for 15 min. 100.0 mI of Water was added.
Stirred the mass for 15 min, The product was extracted with 50 ml of ethy! acetate and dried
the organic layer over sodium sulphate. Ethyl acetate was distilled off completely under

25 vacuum. Crude oil was crystaliized on addition of 5 ml of isopropy] 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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2013 C NMR: 8 value (ppm): 20.91(2C), 107.460C), 119.38(2C), 128.40(1C), 135.63(2C), 138.32(2C),
148.59(1C), 1 % 7.14(1C) MS: 241.26[M+1]  Example -7e:Preparation of 4-chloro-1-
(3,5-dimethyl-gﬁ%%%/%% %ﬁgyrazolo[BA-d] 25 pyrimidine (Compound No: ‘}g{)ﬁ‘l‘%‘,’%%"%%“ﬁ%d No:
78Compound Ns; ¥2.§30:91p0f Phasphorus (V) oxychloride (POCH) was charged into a 2.0 L
4necked round bottom flask connected to a mechanical stirrer, therm meter socket, and condenser

under 30 nitrogieR, atmespbiers60.9 @ {HARRakeh i@ dRimelivaheny :liqsihydro-pyrazolo
[3,4-d] pyrimidi e-%?ﬁg Comﬁﬁg%ﬂ No. 7 _t\{e\/ﬁs charaed. Reaction mass temperature was raised to
reflux (105-10%%33./ aintained RU YA ATEL: POIRR Pt oo fibur's. Reaction mass
temperature was cooled to 25-30€ and 600.0 ml of chloroform was charged. Maintained the mass
temperature at 25-30C for 30- \rﬁ% 2,0 kg's of crushed ice was“q_ d] ge:d into a 5.0 L 4necked

round bottom flask connect to'. m@chgmtﬂ irer, therm metgr§ogket, ahd condenser. Reaction
mass was added slowly at mﬁ:xing th?m0 mperatre b low 10C.Maintained the mass
temperature at 0-10C for 30-457hin. Mass temperatuf&was r@%ﬁ to 25-30C. 600.0 ml of Chloroform
was charged. Maintained the mass temperature at 25-30C for 30-45 mm and settled the mass for

20-30 mm$ Separated the 10 bottom organic layer. Organic lay&F#5% 8= with sodium sulphate upto
obtaining the gidisilistetonteatds 0t EMembneO-20%mwv (Lbagpbésarbarwasiekrged. Mass

temperature WosiRiRed5: 3ol i Mainiaioeting Maas s8 NP AR IR PAN /g5 min. Carbon

and sodium sulphate was filtered through hyflow bed and bed was was 300.0 ml of

chloroform. FiffPEHE S BIFS BT A A SR B S SRR A S FEtBRF it 15 vacuum at
mass temperdith poadroEdihdiBoEformay! A dliedeiyhmetbyiamitohydropletelsemove the traces of

chlloroforﬁm at mg&t%aﬂg%ﬁttr&%ia@ﬁﬁr@gﬁ?ﬁgﬁ@%nﬂ%aﬁ@m%m@us&w&a&cﬂﬂm $@&5-30C and
release the vacuum, 2: ml of isopr. ether was charged. Maintained thé temperature at
35300 for 4 R O D e Fether
Compound wa&-Hifait-dfeiepiped e ssutires Brilifefgns G ireindiemssemuese.0 g (yield 86.6%).
Product puritytdayptiiRir&wa®2ifSn Spectidhidatasdfle iR e (aime b} r302F2 993w 913, 2854, 1614,
1605, 1689, 16y WA SA3ELATALAL, 1A ARL R0, 23 0O EG I VIR (DMSO-d
6) 5 value_ (ppm); %.3%5%%2.49 s (CH3), 7.05 s [Ar-Ha, Hb (2{!1(%] 7.7/3 s [Ar-Ho (11.1)], 8.69s
(1H), 8.95's (%El)c o CORIR RS RGN (BTIF RS 1S £9AA R 00 1 Phisained the 320386 (1.C),
133.52(2C), 18MIEGHE ji $-3856¢ PC) 20 5Rr8 8010 )waSH Ot @) 155! MRS vABOL2.6 oL ],

223.28[M-C1].8da xmanplecshfisparation O3 Wi a-beeze[ 170 gi%ﬁ:%{%zmgthylamine

hydrochlorideOb 34%& g{ dl\{lggéaérgplgc mm nia [as 100%w/w by chemical assay][Note: as chemical
assay: 23.0%wi/w, vofume 13! 0 mifand’30.0 g (0.183 mol) of 1,4-benzodioxan-6-carboxaldehyde

were charged'ity BZBHCANEREE round bottom flask, connect to a mechanical stirrer, thermo meter
socket and cavielenggsiat 20736C. Stirred the mass for 20-30 min at 20-

Spectra data:

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

676, 633

400 Mtz 'H NMR (DMSO-d 6 § value (ppm): 4.20 (s) 2-CH2 (4H), 4.63-4.65 (d) CH2 (2HD),
25 6.79-6.86 (m) Ar-Ha,Hb,Ho(3H),7.31-7.35 () Ar-Hd (1H), 7.67-7.69 (d) Ar-He,Hf Hg

(3H),8.24-8.26 (dj Ar-Hh (1H), 8.41-8.47 (d) Ar-Hi (1H), 8.85 (s) NH (1H)

13 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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5 30C.After dissolution is clear. Reaction mass was charged into a 2.0 L hydrogenator kettle at
20-30C. 30.0 aﬁziﬁzaﬂgz%lélickel (with Methanol dried) was charged undeP( r,}i/tirz%%gr}ogtggosphere. Kettle
was fitted to the hydrogenator. Nitrogen atmosphere was removed in Hyd‘%ogena(t’or%eztle with
hydrogen gas RXS.SL%W fgﬁhing. Hydrogen gas was feeded upto 50- 55 psi in hydrogenation kettle
under oscillation. Maintained the hydrogen gas pressure 10 (50-55 psi) till the hydrogen gas
consumption iS&BBFed: Regstisn ﬂgé%g'@}‘%ﬁ’@rﬁﬁﬁ‘éo\ﬂa@ Aissiyor! sl s fest-fipgisden gas
consumption igktadpEd-eitr4518032-dReattidm-rhafs:tém Eoauneduds. epoled to 25-30C.Maintained the
hydrogen gas pressure at 50-55 psi for till the hydrogen gas consumption js_stopped (about 90-120
min). Raney nickel was filtered through hyflow bed under nitrogen, hefre. Raney Nickel was
washed with 300.0 ml of 15 me%a}lol under nitrogen atmosphere. e te Was collected into a flask.
Methanol was distilled compft ely“unggﬁ' t mass tempgratug€ not crossing 55C. Mass
temperature was cooled to }jﬁéﬁg and r;ﬁm- W.SO_onI of isopropyl alcohol was-added.
Reaction mass pH was adj ,0.5+0.25 with IPA Ifle&fli._ Maintgined the mass temperature at
25-30C for 60-90 min under stirring. Solid was filtered and sofft was®#ashed with 20.0 20 ml of
isopropy! afcohol. Compdmbavaddeidd under vacuum at 40 §Gumdtlmpdund weight: 31.0 g (yield:

83-1%)- %pectt:@iod)aia; Eg-dﬁag&o E’e&)d(qnekz) (13(2;6%7 @@%Zﬁ&ﬁl&%@ %ﬁ@ﬂi&%&tﬁﬁ%}&%ﬁ& 123|3f5-8,
1077.7,1051, 735, 7,9, 472.0 25 X . +11.Example -9: Preparation of benzene sulfonic
acid 2-(2-meth%§,>’<%z-%&t o’gﬁ-g{ﬁwlg%t%?/l? o 0&%%'!\%%60 g\m{ollg(? ‘@%%8?%%6%‘%0:83 100 g
(0.832 mol) of P& fasle GRACHIRA deri fBeRsn S G, Cherrempiatrrrksesmiisiers W rdditierged into a 2.0
L 4neeked roufiddebtiineiask noennest iorame chaninal. strogrotboreaisy doaiers PLipligandenser and
addition fygnels BegatiammassanGAReQsRIA 10281002 Hfmall ghiuginyiamine was

charged.147.0 g of benzenesulphaonylchloride was added at maintaining the mass temperature at -5 to

I > ¥ . a
0C. Reaction rfass tefb&tatuPE AL 8 SE G =y s Geasaifdsrh s rrsTsRe S B ction mass
was diluted witlirat@G:oreit o BGhkitind Aedhtdni ddemtndned dictimasmiaspemasecu Glesfe Hrtg00C. 500.0 ml

of water was agiflgshandmsastignonassdamperaivirasdaisedinrs, 3N R maintained for 30
min. Organic layer was separated.and organic layer was washed,wit 500,0 m| of 10% sodium
bicarbonate so%?%\r% %%nﬁ% qué’r \?v%goa%rfé Wi Onsgl |ﬁr%%su(_f8???éi g)n%’;?rgéet(gylgﬁlé“g%’fg id& was _
completel{fdistifet taerRRint> Obtaired i8esrwRiaHion a8 E8 375y Wk 1840457%). 10Spectral
data: FT-1R (nefaitj{cmd 1)ie 3066 #iadtduly 2824°8, 586120 448. 9018921 ikt&i7and 9dshed 849.9, 793.0,

689.0 MS: 21,34{41J KRR 4,1 BHRAGR BLLSR MRS R AIRRFompound o

weight is obtained. Dry weight of the compdund is 35.50g. 175.0 ml of dimethyl sulphoxide
and 35.50 g of dry crude compound were charged into a 1.0L 4-necked round bottom flask,
20 comnected to a mechanical stirrer, thermometer socket and condenser, Mass temperature was
raised fo 55-60°C. Maintained the mass temperature at 55-60°C for 30-45 min. Inscluble
solid was filtered through hyflow bed, washed the flask with 20.00 ml of hot dimethy!
sulphoxide. Clear filterate was collected into flask. 1000.0 m! of Water is charged into.a 3.0L
4 necked round bottom flask, connected to a mechanical stirrer, thermo meter socket and
25  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 mi
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180.0 g (0.69 mol) of benzene sulfonic acid 2-(2-methoxy-ethoxy)-ethyl ester (Compound No. 79) and
600.0 ml of me;hangl}i{gsaggmonia were charged into 1.0 L pressure seal%% kettzlf(}egglﬁ&%gﬂition mass was
heated to 120%136E°(RteT sealed conditions. Reaction mass temperature HINVEY A A tained at

120-130C for Aoy RegRHAMMASSRIRRIANIE RS SIS 2% 306, and methandl was

completely distilled un&gr vacuum. Remaining mass was diluted with 75.0 Aif of Wetefanél mass pH
was adjusted S TIFSWRA 55611 B e Ryttt Rote by HELR &b mass was washed with 200.0
ml of methylendeifsriaise Agdih4dgeiéda&dayer pH was adjusted to 9-10 with 130.0 ml of aqueous
ammonia solutipesctta@anpound was extracted 25 with 300.0 ml of methylene chloride and organic layer
was dried with WW\%{& t_e):MethernechIoride was completely distilled and finally applied vacuum
at below 50C. Crude oil weight'was 39.60 g (yield: 48.1%). Spectral data:  FT-1R (neat)(cm-1):
3369.7,2876.4 18842804485 P VRHR 520 Byl P 454651506 1180, 153 4633, 5428, 2 T0.M$1, 13,1 [M+1]
Example -11: RE8palefioizot A2methbky237,(3omatphalinzdrydspropnxydeenaylaming (§empound No:
85) 0-ThO#Th g4iQ:Methangicammoria tiss GRGaMpaung N9, 85 600.0 ml of methanolic ammonia

[Note: as chem) say- 9 and 33.0 g (0.118 molj of 4-methoxy-3-
(3-morpho|in-%;&ﬁ%%%é%@%@n%%%&bé@%@(Bﬁlﬁ}b?e% e Qa(ﬁt'll_ﬁ)ﬁfr@@gé?& ot (EE b m flask,
connect td% métHaribalear@EDiHrHib HactHis $¥dk Sear(tiboHtle (dex BERQIBDC.Stirred the mass for
20-30 min at 26-80Mmtevatlissapnition scleauliy Repslionsoaseivas ehargesipo a 2.0 L

hydrogenator kgl %30 : n H@; it t I Elried was charged under
nitrogen atmoisﬁ%le%g}. gt%l%edv%gg’lg?é%%@é E%yg%ge ggr%@(@og%e%%% ?r(T: shietd ds removed in
Hydrogenator ﬁpé%tfé(\]/\ﬁﬁhlﬁ%?éb@nlé%g HYSIdrby? HIShiRe 430fFbgen gas was feeded upto 50- 55 psi in
hydrogenationié8ttiésipden oscillation. Maintained the hydrogen gas pressure (50-55 psi) till the
hydrogenigas 15.consumption is stopped. Reaction mass temperature was raised to 40-45C.After
hydrogen gas %gnsqén tion is stooped at 45-50C. Reaction mass temperature was cooled to 25-
30C.Maintained the yd?‘ogrg?largagg’%tfe@s’ﬁpéhgfl@oi%%’zﬁéil o miRg sy yésSconsumption is
stopped (aboutigutiohein- RareszeiRer@ asHitidhed-tHraugh Indlow et (Cueonidogen atmosphere.
Raney Nickel waawashed with 300.0 ml of methanol under 20 nitrogen atmosphere. Filterate was
collected into a flask. Methanol was distilled completely under,yacuum at mass temperature not
crossing 55C. Mass temperature Was*‘__jggﬁjo 30- 35C and he vacuum. Obtained oily mass
weight 31.0 g (yield: 93.6% by theafy). Spectral dated FT-IF 16a -5:3356.1, 2954.9, 2857.2,
1606.7, 1591.2, 1515.0, 1444.1,1428 4, 1260.5, P5&P35.7, 1137.9, 1116.7, 1068.5, 1028.5, 863.0,
808.7,653.7,589.5 MS: 281.2 [M+Q@sample -12: PreparaGH of

3,4-bis-(22-6nethoxy-ethoxy)-bsnzalde de 80.0 g (0.57 mol) of 3,4-dihydroxy benzaldehyde and 800.0
ml of acetone were charged IRSBPHE Aifeéked round ﬁﬁﬂB‘?ﬁ“ﬂé\é‘Rf*@@?ﬁnect to a mechanical stirrer,
thermo meter $StKRBtArgctdRderiseirmed 5180 € | Rledetivkethasadvasistirfedkfon2Bomin3a4.0 g(1.74

mol) of 1-iodowiettiexytetiamenanstld Ael.dimel.0f RAIRRAI UMcRRAEMELS Fharged.
Reaction 5 m%m&%ﬁa%s%%aﬁ'%x%@&qi% . % _&?gg.er fure wa rrlﬁmtained at reflux for 6
’ ’ led'to S@ and | R

hours. Reaction mags temperature was codle n S @Y Htsral. Acetone
was completeR/dRflifstrilieraing Acormpruad Dot soecirigadaibigd thessasas 263080 Wwitk$-400.0 ml of
DM watekiCoRdpoim2iveig exirastEd it 400d48dnt of athgl acetaie-and Muganicdayerwas dried with
sodiumsulphalsy iyl ageiaisonaseomaleialy. dsiledsatstyacyum 10 and finally applied high
vacuum at below 60% 69.20 g of crude product ( Oil) was ogta%ﬂggdw(ﬁei%:w %ﬁ?’é{/ﬂggory).

acetone. Compound was dried under high vacuum at 65-70°C. 300 g Of dried compound

was obtained (vield - 91.46%)

Purity by HPLC -99.80%.

30 Melting point 244.1°C — 244.3°C

Spectral data;
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Spectral Data: FT-IR:3448.5,2932.7,
2889.4,2825.0 685%1586.2,1508.8,1437.7,1276.1,11988.9,1 125.6,1050.2.810.4,743.4,653:

156,588.1. MS: Y. Rﬁz}i] Example -13: Preparation of 3,4-his- (2-mett1))g>%"§;¥%2t?%}3/>{<’939 %nzyl amine

(Compound Ner8R)x B8%ampaunsdier, $6603:0.mbokraethanels, mmesia ibioteyas chemical assay
25 0%w/v/ an 4@9?&%(1?666%1)1 ?§039%3b3)st;f(%§g1% owéeépgﬁ%-benzaldehyde were charged into a
on flas

2.0 L 4necked round bo k, connect to a mechanié¢al stirrer, thermo meter socket and

condenser at 260398zSH PSRN MBSL o 02 0i80 (armm: 3420 3HET Akt dr28is 481 GHBD it @eard Reaction
mass 25 was @trrgesnices? B Hydrmgeral) keitean? :B06:, 38.0 gBjf, Bavay Nickeg)! (with

M_ethanol grie%m%{mg@g Wﬁgrgm&gqgéehere. Ke_ttle was fitted to the hydrogenat_or.
Nitrogen atmosphere was removed._in H#droégenator kettle with hydrojgéen F%%S b%/ slowly flushing.
tyd e G

Hydrogen gas was Yad URtEEBPEE 47 fogelatBhREH HHA {haintained the -
hydrogen gaspreBsifrd (59286651} HISHED RHeE IS SR OSHsIRHBUOR IS ST, Reaction mass
temperature was.saised 1o 40c45Ci4dtendnysirgaen gas consumption is stooped at 45-50C. Reaction

mass tempergire, led t -30 dlyt intai l‘ﬁg%f@{frogen gas pressure at 50-55 psi for till
the hydro en%g/}agé, gg%&%ﬁtﬁ?ﬁ %%o o % gjbqégltﬂgg min). Raney nickel was filtered through
hyflow béd under nitrogen atmosphere. Raney Nickel was washed with 300.0 ml of methanol under

nitrogen atmoEBpingrie-Sk-Rtepateiovad Baledict] idecaFesketMetfaiigl-wiastysited sampletely under

vacuum at mass.temnaraienet e asiing e O@Aﬁé&&q@%ature was cooled to 30-35C and 5
release the vacuum@%btgiﬁgeﬁd oiljngjs WeigECt 52.0 g (yield: 86.3%). Spectral data: Mass spectra:

256.3[M+I] 10 The analogous coy unds of 1-(3-ethynyl ph - pyrazolo [3,4-d] pyrimidine
derivatives, compound numbers /13«.4 aye peegﬂgrepaﬁ, B towing the procedure 15

mentioned in example -1 CompoﬁNurﬁb g?lecmnar*fo%ié Molecular weight Mass peaks

Heo CH,
HE GH,

Compound No: 79 Compound No: 50

15 40.0 ml of ethanol and 2.0g (7.74 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 comnected to a mechanical stirrer, thermometer socket, condenser and
addition funnel. 2.33g (15.40 mmol) of (3,5-methylenedioxy) benzy!l amine was charged at |
25-30°C under stirring. Mass temperature was raised io reflux. Maintained the mass

20 temperature at reflux for 6 hours. Mass femperature was cooled to 25-30°C. Maintained the
mass temperature at 25-30°C for 60 min. Reaction mass temperature was cooled o 0-5°C,
Maintained the mass temperature at 0-5°C for 60min. Solid was filtered and washed with
10.0 mi of chilled ethanol. Compound was dried under vacuum at 60-65°C. Dry weight of
the compound: 2 20g (yield - 76,38%).

25 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,
30 1364,1340, 1316, 1278, 1238, 1128, 1096, 1072, 1041, 946,929, 846, 829, 809, 791, 703,
687,635, 434
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Peak-i Peak-ii 01 C221-133N502 383.0 383.4 [M] 382.4 [M-1] 02 C181119N502 337.0 337.3 [M] 336.3
[M-1] 03 C28H30N603 498.0 498.5 [M] 497.5 [M-1] 04 C221-119N502 385.0 385.4[M] 384.4[M-1] 05
C261-127N50 478 %A¥35 (M) 472.5 [M-1] PCT/IN2009/000037

400 MHz 'H NMR (DMSO-d 6) & value (ppm): 2.35 s (2CH3), 4.64 d(CH2),5.79 s (CH2)
6.86 sAr Ha,Hb(2H),6.94-6.97 d He d(1H),7.81sAr Hd,He,Hf s (3H),8.38-8.39 (d) Hg, Hh
(2H), NH t(1H) ,
¥ CNMR: 3 value (ppm): 21.02(1C), 43.09(1C), 64.04(1C), 100.82(1C), 101.72(1C),

5 108.05(1C), 108.12(2C), 118.31(1C), 120.74(1C), 127.44(2C), 132.78(1C), 133.36(1C),
138.19(1C), 138.86(1C), 146.24(1C), 147.28(1C), 152.77(1C), 156.30(1C), 156.37(1C)
MS: 374.0[M+1}

Example-6: Preparation of [ 1-(3,5-Dimethyl-phenyl)- 1 H-pyrazolo[3,4-d] pyrimidine-4-yi]-
© 10 {2-(2-methoxy-ethoxy)-ethyl]-amine (Compound No. 51).

]
&N HN/\/O\/\O/GHA
B L

N i3 . R i‘{;
f HZN/\/O\/\O,cHJ Ethancl Noy” N
Refiux /@\
cH,
CH.

HG
2-{2-Methoxy-ethoxy)-ethylamine
H,C ]

Compound No: 79 Compound No: 51

60.0 ml of ethanol and 10.0g (0.038 mol) of 4-chloro-1- (3,5-dimethyi-phenyl)-1H-

pyrazolof3.4-d] pyrimidine (Compound No. 79} were charged into a 250 ml of 4 necked
15 round bottom flask comnecied to a mechanical stirrer, thermometer socket, condenser and

addition funnel. 22.40g (0.18 mol) of 2-(2-Methoxy-cthoxy)-ethyl amine was charged at 25-

30°C under stirring. Reaction mass temperature was raised to reflux. Maintained the mass

temperature at reflux for 5 hours. Reaction mass temperature was cooled to 23-

30°C.Maintained the mass temperature at 25-30°C for 60min. Reaction mass temperature
20 cooled to 0-5°C.Maintajned 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 %).
25  Melting point: 90.4°C

Purity by HPLC is 99.76%.

Spectral data:

FT-IR (K Br) (em-): 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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06 C211-1151\1502 369.0 368.3 [M] 367.3 [M-1] 07 C15H11N502 293.0 293.2 [M] 292.2 [M-1] 08
C24H23N502 413.0 413.4IM] 412.4[M-1] 09 C23H2N503 415.0 415.4 [M] 414A [M-1] 10
C231121N,502"998°*88 4 [M] 398.4 [M-1] 11 C211-117N50 355.0  CT/IN2009/600037

400 MHz H NMR (DMSO-d &) 8 value (ppm); 2.35 s (2 CH3),.3.22 s (O-CH3),3.31 d(O-

CH2-CH2),3.43-3.56 t (NH-CH2),3.61-3.69 t (0-CH2),6.96 s (Ar-Ha,Hb),7.80 s {Ar-
Hec),8.37 s (Fid), 8.38 £ (NH),8.54 d (He).
~ PCNMR: 8 value (ppm): 21.03(2C).40.01(1C), 57.99(1C)68.79(1C),69.48(1C), 71.21(IC),
5 101.76(1C), 118.29(2C), 127.44(1C), 133.40(1C), 138.21(2C), 138.87(1C), 152.72(1C),
156.33(1C),156.54(1C). -
MS: 342{M+1]

10 Example ~7a: Preparation of 3,5-Dimethy] phenyl hydrazine hydrochloride

NH

2 NHNH,HCH
Sncl, +HC
+ NaNO+ HCl —me——m
H,C

CH, - H,C CH,

2220.0ml hydrochloric acid was charged into a 5.0 L 4necked round bottom flask connected
15 to a mechanical étirrer, thermo meter socket, and condenser, 200.0g (1.65 mol) of 3,5-
Dimethyl aniline was charged at 25-35°C . Reactin mass was stirred for 20 min. Reaction mass
was cooled to -5 to 0°C. Sodium nitrite solution {120.0g (1.74 mol) of Sodium nitrite was
dissolved in 1060.0m! of DM Water and cooled to (-5°C) was added to dimethyl aniline mass
at =5 to 0°C for 60-90 min. Maintained the mass temperature at —5 to 0°C for 60-75 min,
20 740.0mi of hydrochloric acid was charged into a 10.0 L 4necked round bottom flask
connected to a mechanical stirrer, thermo meter socket, and condenser. 746.0 g of stannous
-chloride .2H>0(3.30 mol) was charged. Stirred the mass for 36-45 min at 25-35°C.Reaction
mass was cooled to —5 to 0°C. The diazotized solution was added slowly to stannous chloride
solution at -5 to 0°C for 150-180 min. Maintained the mass temperature at ~5 to 0°C for 30-
25 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 ml 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.
30 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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355.30 [M] 354.30 [M-1] 12 CrH28N602 468.0 468.5[M] 467.5[M-1] The analogous intermediate

compounds ofva,- mowuf

compound numbers - B 24, have been prepared by following the proce

Mass peaks Peak-1 Peak-ii 13 C25H2s/N1502Si1 455.0 456,

PCR/IN2009/00

ure men

ti

7 .
ned in example

(3-trim§_;[t%yl silanylethyny phenyl)-1Hpyrazolo [3,4-d] pyrimidine derivatives,

120 WO 200@49%%m;_{a%0&94&99093509&@@%%ﬂ&%@@ﬁ;@ﬁ@?ﬂgaﬁgmw%tﬁggg?cu'ar weight

completely under vacuum at mass temperature not crossing 60

. Mass temperafure was

cooled to 25-35°C and release the vacuum. 800.0 ml of isopropyl ether was charged.

Maintained the mass temperature at 25-35°C for 45-60 min and mass temperature was cooléd

to O to 5°C.Maintained the mass temperature at 0 to 5 °C for 45-60 min. Solid was filtered

and solid was washed with 200.0 mi of isopropyl ether. Compound was dried under vacuum

at 45-50°C till obtaining constant weight, Dry weight of the compound weight: 243.0 g (vield

85.229%) Purity by HPLC: 99.6%, 3.5-Dimethy] content by HPLC is 0.13%

Spectral data: FT-IR (K Br) {cm-]): 3237,3118, 3008, 2919, 2662,1608, 1588,1577,

10 1533,1518, 1308, 1276, 1159,1061, 684, cm-1.

400 MHz 'H NMR (DMSO-d o 5 value (ppm): 2.20 s (2-CH3), 2.49 s (NH2), 6.58 s (Ar-

Ha, Hb, He. 8.10 broad (NH), 10.09 broad (HCI),

18 C NMR & value: 21.11(2C), 112.33(2C), 123.02(1C), 137.98(2C), 145.56(1C).

Mass: 137.26 [MJ+1, -HCJ, 121,20 [M-NH2]
15

Example-~7b: Preparation of 5-Amino-1- (3,5-dimethyl-pheny!)-1H-~pyrazolo-4-carbonitrile

NHNH,.HC) NHNH,

Agueous ammonia
H,C

CH

NHNH,
? Eihanol
4 G,H;OCH=C(CN), Refiux
{Ethoxymethyiene}
malonoriirile

HsC GH,

H,C” i N

20

1000.0ml 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-dimethy!

phenyl hydrazine hydrochioride. Reaction mass pH was adjusted 109.75+0.25 with

aqueous ammonia at 25-30°C. Maintained the mass temperature at 25-30°Cfor 30-45 min.

25

Maintained the mass temperature at 25-30°Cfor 45-60 min and compound was extracted

with 3x500.0 m] 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 ml of methylene chloride. Collected the
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455.6 [M] 14 C211-127N5025i 409.0 410.5 [M+1] 409.5 [M] 15 C311-138N603S1 570.0 571.7 [M+1]
570.7 [M] 16 C251-127N502Si 457.0 458.3 [M+1] 457.3 [M] 17 C29H35N504S1 545.0 546.7 [M+1]
545.7[M] 18 C2RAYSE8062Si 441.0 442.5 [M+1] 441.5 [M] 19 C131i19NBEHE[2009/000037
filirate into a flask, distilled off methylene chioride completely under vacuum at below
50°C.Finally applied high vactom for removed the traces of methylene chioride
completely at mass temperature not crossing 50°C.Cooled the mass temperature to 25-
30°C and released the vacuum. 150.0 ml of hexane was charged. Maintained the mass
5 temperature at 25-30°C for 45-60 min. Solid was filtered and solid was washed with 50:0
m! of hexane. Compound was dried under vacuum at 25-30°C for 5-6 hours, weighed the
dried compound. Dried weight of the compound: 121.0g. 725 mi of ethanol (absolute} and
121.0 g(0.89 mol) of 3,5-Dimethyl phenylthydrazine into a 2.0 L 4necked round bottom
flask connect to a mechanical stirrer, thermo meter socket, and condenser under nitrogen
10 atmosphere. 1090  g(0.89 mol) of ethoxymethylenemalononi%rile Reaction mass
temperature was raised to reflux, Maintained the mass temperature at reflux for 90-120
min. Reaction mass temperature was cooled to 10 o 15 °C. Maintained the mass
temperature at 10 to 15°C for 90-120 min. SoHd was filtered and solid was washed with
125 ml of isopropyl ether. Compound was dried under vacuum at 45-50°C till. constant
15 weight obtained.
Dry weight of the compound: 161.5 g (yield: 54.83%).
Purity by HPLC is 99.91%.
Spectral data;
FT-IR (K Br) (cm-'): 3406,3340,3237, 3015, 2921, 2210, 1647, 1616,
20 1601, 1567, 1375, 650

400 MHz 'H NMR (DMSO-d 6): 8 value (ppm): 2.39 s (2CH3), 6.64 s (NH2), 7.04,7.07 d

(Ar-Ha, Hb, He), 7.74 s (Hd)

2 ¢ NMR: 3 value (ppm): 20.77(2C), 73.26(1C), 114.86(1C), 121.65(2C), 129.22(1C),
25 137.25(2C), 138.81(1C), 141.39(1C), 151.01C) '

MS: 213.26, 186.28

Example ~7c¢: preparation of 5-Amino-1- (3,5-dimethyl-phenyl)-1H-pyrazole-4-

carboxylic acid amide( Compound No: 77)

NN  Cone. H,80, N TNH,

D R T
15 Ageous ammenla /@
H,C

Compound No: 77

3 0 HC CH,
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365.0 365.4 [NI] 364.4 [M-1] 20 C271131N502S1 485.0 486.6 [M+1] 485.6 [M] 21 C261-129N503S1
487.0 488.6 [M41] 487.6 [M] 22 C261-120N5025i 471.0 472.6 [M+1] 4716 [M] 23 C24H25N50Si 427.0
428.5 [M+1] 42P510P%4€301-136N60251 540.0 541.7 [M+1] 540.7 [M]CTIN2009/000037

780.0 g of conc. sulphuric acid was charged into a 1.0 L 4necked round bottom flask
connected to a mechanical stirrer, thermo meter socket, and condenser under nitragen
atmosphere, Mass was cooled to 10-15°C. 92.0 g (0.44 mol) of 5-amino-1- (3,5-dimethyl-
phenyl)-1H-pyrazolo-4-carbonitrile was added slowly lots wise at 10-15°C for 120-150 min.
5 Maintained the mass temperature at 10-15°C for 30- 45 min. Reaction mass temperature was

raised to 25-30°C and maintained the mass temperature at 25-30°C for 90- 120 min. 3.50 kg’s
of crushed ice was charged into a 10.0 L 4necked round bottom flask connect to a
mechanical stirrer, thermo meter socket, and condeﬁser. Reaction mass solution was added
slowly to crushed ice under stirring and mass temperature not crossing10°C. Maintained the

10 mass temperature at 5-10°C for 60-90 min and adjusted the mass pH 109.75+0.25 with
aqueous ammonia at mass temperature not crossing 40°C. Maintained the mass temperature
at 30-40°Cfor $0-120 min. Solid was filtered and solid was washed with 100.0 ml of water.
Compound was dried under vacuum at 55-60°C. Obtained dried weight of the compoun&:
95.0 g (vield 97.30%)

15 Purity by HPLC is 99.60%.
Spectral data; ‘
FT-IR (K Br) (cm-'): 3425,3339,3257,3190, 3112, 3010, 2918, 1654,1605, 1555,1465, 1333,
961, 889, 689, 632
400 MHz 1H NMR (DMSO0-d . 8 value (ppm): 2.32-2.49 5 (2 CH3), 6.30 5 (NH2), 6.98 d

20 [3H(Ar-Ha, Hb, He)], 7.14 broad (C=0-NH2), 7.85 d (1H)
" C NMR: § value (ppm): 20.87(2C), 97.31(1C), 120.71(1C), 120.40(2C), 138.09(1C),
138.62(2C), 138.75(1C), 149.15(1C), 166.21(1C)
MS: 231.28[M+11, 216.28 [M-NH2]

25 Example-7d: Preparation of 1-(3,5-Dimethyl-phenyl)-1,5-dibydro-pyrazolo [3,4-d}
pyrirnidine-4-one (Compound No: 78)

¥

N
f Formamide i
G 185-185°0 Hac 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

30 mechanical stirrer, thermo meter socket, and condenser under nitrogen atmosphere. 90.0 g
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The analogous compounds of 3-iodophenyl -1H- pyrazolo [3,4-d] pyrimidine derivatives, 5 compound
numbers -25 tg 36200h?\ée71t;ieen prepared by following the procedure mentioneg in e[xargljjle- 2
Compound Number Mofetular formula Molecular weight Mass peaks P& PEARY 5

C201-116N5024, 485D 486, N, 485 HHMLZP ISHENERRL AR% QA0 VEEH 438:2IM) 27
0261'129'\'6%’01'119911%01%. 77) was charged. Reaction mass temperature was raised to reflux (185- -

195°C). Maintained the mass temperature at reflux for 60-90 min. Reaction mass temperature
was cooled to 140-150°C. 900.0 ml of water was added slowly at maintaining the mass
5  temperature 80-150°C.Maintained the mass temperature at 80-90°C for 45-60 min. Reaction

mass temperature was cooled to 25-30°C.Maintained the mass temperature at 25-30°C for 90-
120 min. Sold was filtered and solid was washed with 150.0 m! of water. 500.0 ml of DM
Water and wet crude compound were charged into a 2.0 L 4necked round bottom ﬂaék
connected to a mechanical stirrer, thermo meter socket, and condenser. Mass temperature was

10 raised to reflux. Maintained the mass temperature at reflux for 75-90 min and mass
temperature was cooled to 25-30°C:Maintained the mass temperature at 25-30°C for 90-120
min. Solid was filtered and solid was washed with 100.0 m!l of water. Compound was dried
under vacuum at 60-65°C. Dry weight of the compound: 65.0 g (yield 69.21%)

 Purity by HPLC - 99.47%.

15 Spectral data:
FT-IR (K Br) (cm-"): 3156,3112,3015,2050, 2876, 1708, 1615, 1591, 1529, 1474, 1136,
1097, 839, 827, 780, 711, 679, 641, 627
400 MHz 1 NMR {(DMSO-d s & value {(ppm): 2.34 s (CH3), 2.49 s (CH3), 7.03 s [Ar-Ha,
Hb (2H), 7.64 s [Ar-He (1H)] 8.19 s (1H), 8,29 s (1H), 12.20 broad (NH)

20 P CNMR: § valve (ppm): 20.91(2C), 107.46(1C), 119.38(2C), 128.40(1C), 135.63(2C),
138.32(2C), 148.59(1C), 151.69(1C), 157.14(1C)
MS: 241.26[M+1]

Example —7e:Preparation of 4-chloro-1- (3,5-dimethyl-phenyl)-1H-pyrazolo[3,4-d]
25  pyrimidine (Compound No: 79)

. H ! N
/‘% 3 )
4 g
NN N{ \ N’}
POCI,
/@\ refiux
o CH, GH

3 H,C s

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 comnnected to a mechanical stirrer, thermo meter socket, and condenser under

30  nitrogen atmosphere. 60.0 g (0.25 mol) of 1-(3,5-Dimethyl-phenyl)-1,5-dihydro-pyrazolo
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601.4 [M+1] 600.4 [M] 28 C20H13N502 | 487.0 488.3 [M+1] 487.3 [M] 29 C24-126N504 | 575.0 576.4
[M+1] 575.4 [ C19H14N502 | 471.0 472.2 [M+1] 471.2 [M] 31 C131-110N5021 395.0 395.1 [M]
394.1 [M-1] 32‘%’2’?3 24%$IN502 |1 515.0 516.3 [M+1] 515.3 [Ivf] 33 PCT/IN2009/600037

[3,4-d] pyrimidine-4-one (Compound No. 78) was charged. Reaction mass temperature was
raised to reflux (105-108°C). Maintained the mass temperature at reflux for 8-9 hour’s.
Reaction mass temperature was cooled to 25-30°C and 600.0 m! of chloroform was charged.
Maintained the mass temperature at 25-30°C for 30-45 min. 2.0 kg’s of crushed ice was
5 charged into a 5.0 L 4necked round bottom flask connect to a mechanical stirrer, thermo
meter socket, and condenser. Reaction mass was added slowly at maintaining the mass
terperature below 10°C.Maintained the mass temperature at 0-10°C for 30-45 min. Mass
temperature was raised to 25-30°C. 600.0 ml of Chloroform was charged. Maintained the
mass temperature at 25-30°C for 30-45 min and settled the rﬁass for 20-30 min. Separated the
10 bottom organic layer. Organic layer was dried with sodium sulphate upto obtaining the
moisture content is not more than 0.20%wi/v. 15.0g of carbon was charged. Mass temperature
was raised to 45-50°C.Maintained the mass temperature at 45-50°C for 30-43 min, Carbon
and sodium sulphate was filtered through hyflow bed and bed was washed with 300.0 ml of
chloroform_. Filirate was collected into a flask. Chloroform was distilled completely under
15 vacuum at mass temperature not crossing 60°C Finally applied high vacuum ic complete
remove the traces of chloroform at mass temperature not crossing 60°C. Mass temperature
was cooled to 25-30°C and release the vacuum. 250.0 ml of isopropyl ether was charged.
Maintained the mass temperature at 25-30°C for 45-60 min. Solid was filtered and the solid
was washed with 50.0 ml of isopropy] ether. Compound was dried under vacuum at 55-60°C.
20 Dry weight of the compound: 56.0 g (vield 86.6%).
Product purity by HPLC - 99.79%.
Spectral data:
FT-IR (K Br) (em-'): 3096,2952, 2913, 2854, 1614, 1605, 1589, 1546, 1481, 1426,
13791351, 1274, 1261, 1225, 848, 640,
25 400 MHz (H NMR (DMSO -d 6x & value (ppm}: 2.36 s (CH3), 2. 49 s{CH3),7.05s {Ar—Ha
Hb (2HD), 7.73 s [Ar-He (1H)], 8.69 s (1), 8.95 s (1H)
B CNMR: & vaiue{pprﬁ): 20.9722C), 114.47(1C), 118.62(2C), 128.56(1C), 133.52(20),
137.70(1C), 138.56(1C), 152.33(1C), 154.0(1C), 155.2(1C)
MS: 259.26[M+-1], 223.28[M-Cl]
30
Example —8; Preparation of 2,3-dihydro-benzo [1,4] dioxin-6-yl-methylamine hydrochloride

Q CHO 0
Methanolic ammonla E NHZ PAHCI
Ra-Ni (
o} 8]
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C21 H20N5031 517.0 518.3[M+1] 517.3 [M] 34 C2IFI20N302 | 501.0 502.3 [M+1] 501.3(M) 35
C19H1,51\150 1 457.0 458.2 [M+1] 457.2 [M] WO 2009/098715PCT/1N2009/000037 36
C25H27N602 870" 6711% [M+1] 570.4 [M] The analogous compounds 6 224 5A8ERENy1, -1H-
pyrazolo [3,4-d&mgi_6@idﬁ&d@dﬂ%&ﬂ&%@m%ﬁuﬂgQﬁé&mé@é&ﬂ?«%@é@ Bl%ﬁﬁcarss@%ﬁe
the procedure g Ane ) L 13N Gt TR O TN MRS MQlecuar fomula Mojecular

10

i3

20

25

30

were charged into a 2.0 L 4necked round bottom flask, connect to a mechanical stirrer,
thermo meter socket and condenser at 20-30°C.Stirred the mass for 20-30 min at 20-
30°C.After dissolution is clear. Reaction mass was charged into 2 2.0 L hydrogenator kettle at
20-30°C. 30.0 g of Raney Nickel (with Methano! dried) was charged under nitrogen
atmosphere. Kettle was fitted to the hydrogenator, Nitrogen atmosphere was removed in
Hydrogenator kettle with hydrogen gas by slowly flushing, Hydrogen gas was feeded upto
50- 55 psi in hydrogenation kettle under osciflation. Maintained the hydrogen gas pressure
(50-55 psi) till the hydrogen gas consumption is stopped. Reaction mass temperature was
raised fo 40-45°C. Afier 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 stopped (about 90-120 min). Raney nickel was filtered
through hyflow bed under nitrogen atnﬁosphere. Raney Nickel was washed with 300.0 ml of
methanol under nitrogen atmosphere, Filierate was collected into a flask. Methanol was
distilled completely under vacuum at mass temperature not crossing 55°C. Mass temperature
was cooled to 40-45°C and release the vacuum.50.0 mi of isopropyl alcohol was added.
Reaction mass pH was adjusted to €.5+0.25 with IPA HCIL. Maintained the mass temperature
at 25-30°C for 60-90 min under stirring. Solid was filtered and solid was washed with 20,0
mi of isopropyl alcohol, Compound was dried under vacuum at 40 +5°C. Dry compound
weight: 31.0 g (yield: 84.1%).
Spectral data:
FT-IR (K Br) (cm-'): 3447.6,2977.6,2870.0, 1594.5,1506.6,1474.0, 1285.8, 1077.7,1051.
735.2,617.9,472.0
MS: 202.6 [M+1]

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

i
S TEA o]
o 0 u,@
Hac,O\/\O/\/OH + Fo) HC \/\0/\/0\%
o

Compound No:83 ,
100 g (0.832 mol) of diethylene glycolmethylether and 600.0 m! of methylenechloride were

charged into a 2.0 L 4necked round bottom flask, connect to a  mechanical stirrer, thermo
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weight Mass peaks Peak-i Peak-ii 37 C21H16N602 384.0 385.40 [M+1] 384.40 [M] 38
C171i131\1602 338.0 339.3 [M+1] 338.3 [M] 39 C27H29N703 499.0 500.5 [M+1] 499.5 [M] 40
C21H19N602 W8 Y BB B [M+1] 386.4 [M] 41 PCT/IN2005/000037

meter socket, condenser and addition furmel. Reaction mass was cooled to ~5 to 0°C and then
2106.0 g(2.07 mol} of triethylamine was charged.147.0 g of benzenesulphonylchloride was
added at maintaining the mass temperature at —5 to 0°C. Reaction mass temperature was
raised to 25 to 30°C and maintained for 2 hours. Reaction mass was diluted with 400.0 m] of

5 methylenechloride and reaction mass was cooled to -5 to 0°C. 500.0 ml of water was added
and reaction mass temperature was raised to 25 to 30°C and maintained for 30 min. Organic
layer was separated and organic layer was washed with 2X500.0 ml of 10% sodium
bicarbonate solution, Organic layer was dried with sodiumsulphte and methylenechloride was
completely distilled under vacuum. Obtained crude oil weight was 183.0 g (vield: 84.4%).

10 Spectral data:

FT-IR (neat)(em-'): 3066.4,2882.1, 2824.4, 1586.,1,1448.9, 1359.2, 1187.3, 923.7, 849.9,
793.0, 689.6
MS: 261.3 [M+1]
Example ~10: Preparation of 2-(2-Methoxy-ethoxy)-ethy! amine (Compound No: 84)

O/@ Mesthanolic ammonia " C/O\/\O/\/Nﬁz
e o = s
HC™ 07T g at120-130° ¢

15 ¢
Compound No: 83 Compound No: 84

180.0 g (0.69 mol) of benzene sulfonic acid 2-(2-methoxy-ethoxy)-ethyl ester (Compound

No. 79) and 600.0 m] of methanolic ammonia were charged into 1.0 L pressure sealed kettle.
Reaction mass was heated to 120-130°C under sealed conditions. Reaction mass temperature
20 was maintained at 120-130°C for 4 hours. Reaction mass temperature was cooled to 25-30°C
and methanol was completely distilled under vacuum. Remaining mass was diluted with 75.0
mi 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 m! of aqueous ammonia solution. Cdmponnd was extracted
25  with 300.0 ml of methylene chloride and organic layer was dried with sodiumsulphate,
Methylenechloride was completely distilled and finafly applied vacuum at below 50°C.
Crude oil weight was 39.60 g (vield: 48.1%).
Spectral data: .
FT-IR (heat)(cm-'): 3369.7,2876.4,1584.8,1457.2,1354.2,1304.3,1245.3, 1029.7, 849.3,578.2
30 MS:120.1 [M+1]
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C251-126N604 474.0 475.5 [M+1] 474.5 [M] 42 C201114N602 370.0 371.3 [M+1] 370.3 [M] 43
C141i10N602 294.0 294.2 [M] 293.2 [M-1] 44 C231-122N602 414.0 415.4]M+1] 414.4 [M] 45
C22H201\1603'828%WE7% [M+1] 416.4 [M] 46 C22H201\1602 400.0 4CPCHNAL0P[000037

Example ~11: Preparation of 4-methoxy-3- (3-morpholin-4-yl-propoxy benzyl amine
{Compound No : 83)

™
‘\/N\/\/O CHO  Methanolic ammonia @\L‘/\/ o N,
Hac-0 Ra-Ni Hy C\DD/\

5 Compound No ; 85
600.0 ml of methanolic ammonia [Note: as chemical assay: 25.0%w/w] and 33.0 g (0.118

mol} of 4-methoxy-3- (3-morpholin-4-yl-propoxy benzaldehyde were charged into a 2.0 L
4necied round bot{om flask, connect to a mechanical stitrer, thermo meter socket and
condenser at 20-30°C.Stirred the mass for 20-30 min at 20-30°C.After dissolution is clear.
10 Reaction mass was charged into a 2,0 I hydrogenator kettle at 20-30°C. 33.0 g of Raney
Nickel (with Methanol dried) was charged under nitrogen atmosphere. Kettle was fitied to the
hydrogenator. Nitrogen atmosphere was removed in Hydrogenator kettle with hydrogen gas
by slowly flushing. Hydrogen gas was feeded upto 50- 55 psi in hydrogenation kettle under
oscillation. Maintained the hydrogen gas pressure (50«55 psiy till the hydrogen gas
15 consumption is stopped. Reaction mass temperature was raised to 40-45°C.After hydrogen
gas consumption is stooped at 45-50°C. Reaction mass tampefatm"e was cooled to 23-
30°C.Maintained the hydrogen gas pressure at 50-55 psi for till the hydrogen gas
consumption is stopped. (about 90-120 min). Raney nickel was filtered through hyflow bed
under nitrogen atmosphere. Raney Nickel was washed with 300.0 ml of methanol under
20 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)(em-'): 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, 808.7,653.7,589.5
T MS: 2812 [M+1]

Example ~12: Preparation of 3.4-bis-(2-methoxy-cthoxy)-benzaldehyde

HO CHO  kocos H,C.. o CHO
g Y oy
" HO Acstone Hac’o\/\o
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400.4 [M] 47 C201-116N60 356.0 357.3 [M+1] 356.3 [M] 48 C261-127N702 469.0 470.5 [M+1] 469.5
[M] The analogous compounds of 3,5-dimethyl pyrazolo [3,4-d] pyrimidine derivatives, compound
numbers - 49 P%%{“?{&%? Been prepared by similar way as mentioned in%&Wg’-{ﬁ'.‘W& 6 Compound

Number Molegyla forspulaiMele s Rt WG BLMARERE AT sob 5 Al dF6al FaChak:Agily502 387.0
2.0 L4necked round bottom flask, connect to a méchanicai stirrer, thermo meter socket
and condenser at 25-30°C. Reaction mass was stirred for 20 min.324.0 g(1.74 mol) of 1-iodo-
2-methoxy-ethane and 240.0 g(1.70 mol) of potassium carbonate were charged. Reaction _

5 mass was heated to reflux. Réactic;n mass temperéture was maintained at yeflux for 6 hours,
Reaction mass temperature was cooled o 25-30°C and inorganic solid was filtered. Acetone
was completely distilled under vacuum at below 60°C. Remaining mass was diluted with
400.0 mi of DM water. Compound was extracted with 400.0 ml of ethy] acetate and organic
layer was dried with sodivmsulphate, Ethyl acetate was' completely distilled under vacuum

10 and finally applied high vacuum at below 60°C. 69.20 g of crude product { Qil) was
obtained (vield: 47.0% by theory).
Spectral Data;
FT-1R:3448.5,2932.7,
2889.4,2825;0,1685.8,1586.2,1508.8,1437.7,1276.1,11988.9,1125.6,1050.2,810.4,743.4,653:
15 6,588.1.
MS: 255.4[M+11]

Exsmpie —-13 : Preparation of 3,4-bis- (2-methoxy-ethoxy)-benzyl amine (Compound No: 86)
H,C.. O .
HSC\O/\/ODCHO Methanolic ammenia o7 U\NHz
He "0 Ra-Ni HEC’O\/\O
20 : Compound No: 86

600.0 ml of methanolic ammonja [Note: as chemical assay: 25.0%w/w] and 60.0 g
(0,236mol) of 3,4-bis-(2-methoxy-ethoxy)-benzaidehyde were charged into a 2.0 L 4necked

round bottom flask, connectto a  mechanical stirrer, thermo meter socket and condenser at
20-30°C.Stirred the mass for 20-30 min at 20-30°C. After dissolution is clear. Reaction mass
25  was charged into a 2.0 L hydrogenator kettle at 20-30°C, 33.0 g of Raney Nickel (with
Methanol dried) was charged under nitrogen atmosphere. Kettle was fitted to the
itydrogenator. Nitrogen atmosphere was removed in Hydrogenatof kettle with hydrogen gas
by slowly fushing. Hydrogen gas was fed upto 50- 35 psi in hydrogenation kettle under
oscillation. -Maintained the hydrogen gas presswre (50-55 psi) till the hydrogen gas
30  consumption is stopped. Reaction mass temperature was raised to 40-45°C.Afier hydrogen
gas consumption is stooped at 45-50°C. Reaction mass temperature was cooicd o 25-30°C.

Maintained the hydrogen gas pressure at 50-55 psi for till the hydrogen gas consumption is
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388.4[M+1] 387.4 [M] 50 C211-119N502 373.0 3743 [M+1] 373.3[M] 51 C13H23N502 341.0 342.3
[M+1] 341.3[M] 52 C281-134N603 502.0 503.6 [M+1] 502.6[M] 53 C221123N502 389.0 390.4 [M+1]

389.4[M] 54 COBAYINEOR 477.0 478.5 [M+1] 477.5[M] 55

10

15

20

PCT/IN2009/600G037

stopped (about 90-120 min). Raney nickel was filtered through hyflow bed under nitrogen

atmosphere. Raney Nickel was washed with 300.0 ml of methanol under nitrogen

atmosphere. Filterate was collecied into a flask, Methano! was distilled completely under

vactum at mass température not crossing 55°C. Mass temperature was cooled to 30-35°C and

release the vacuum. Obtained oily mass weight 52.0 g (vield: 86.3%).

Spectral data:

Mass specira: 256.3[M+1]

The analogous compounds of 1-(3-ethynyl pheny!)-1H- pyrazolo [3,4-d] pyrimidine

derivatives, compound numbers ~ 1 to 12, have been prepared by followingthe procedure

mentioned in example -1

Compound Molecular Molecular Mass peaks
Number _ formula weight Peak-i Peak-ii
o1 T AN, 383.0 3834 [M] 3824 V]
02 Ci16H19N50; 3370 337.3 [M] 336.3 [M-1]
03 CasHaoNeOs 498.0 4985 [M] 4973 [M-1]
04 CazH1sN:O3 385.0 385 A[M] 384.4[M-1]
05 CagHaNsO4 473.0 4735 [M] 472.5 [M-1]
06 CarHisNs0z 360.0 3683 [M] 367.3 [M-1]
07 C1sH:NsO; 293.0 3932 [M] 292.2 [M-1]
08 CaiHlzsN50; 413.0 413 A[M] 412.4[M-1]
09 CaaHN50; 415.0 4154 [M] 4144 [M-1]
10 Coatip N50; 399.0 399.4 [M] 3984 [M-1]
11 CaHi7NsO 355.0 35530 [M] | 354.30 [M-1]
12 CarHlasNgO2 468.0 468.5[M) 467 5[M-1]

The analogous intermediate compounds of 1-(3-trimethy! 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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C15H15N502 207.0 297.3 [M] 296.3 [M-1] 56 C24H27N202 417.0 418.0 [M+1] 417.5 [M] WO
2009/098715PCT/1N2009/000037 57 C23H25N303 419.0 420.4 [M+1] 419.4%% 58 C23H281'1202
403.0 404.4 [W{ABEARH B0 c211421N50 359.0 360.4 [M+1] 359.4 [114BGELN% 602

Compound Molecular Molecular Mass peaks
_ Number formula weight Peak-i Peal-ii
i3 - CasHasN50,81 455.0 456.6]M-1] 455.6 [M]
14 CortiN>0,51 409.0 410.5 [M+1] 309.3 1M
13 C1HagNs0551 570.0 571.7 [M+1] 570.7 [M]
16 CosHarNs0,81 457.0 - 4583 [M+1] 457.3 [M]
17 CooHasN:0481 5450 546.7 [M+1] | 545.71M}-
18 CoaH23Ns0581 441.0 442.5 [M+1] 441.5 IM]
19 C1akLgN5081 365.0 365.4 [M] 364.4 [M-1]
26 . CorHa NsO.8i 485.0 486.6 [M+1] 485.6 [M]
21 CoeHosN;0381 4870 488.6 [M+1] 487.6 [M]
22 CasHaoNs0a81 471.0 472.6 [M+1] 4716 M)
73 Colh08 2270 1285 MH] | 4575 [M]
4 CHaeNsO51 540.0 541.7 MM 540.7 [M]

The analogous compounds of 3-iodopheny! -1H- pyrazolo [3,4-d] pyrimidine derivatives,
5 compound numbers - 25 to 36, have been prepared by following the procedure mentioned in

example- 2
Compound Molecular | "Molecular Mass peaks
Number formula weight Peak-i Peak-ii
25 CooHisNs0, 1 485.0 486.3 [M+1] 485.3 [M]
26 CreHsN50,1 439.0 440,2 [M+1] 439.21M]
27 CosHpeNe05 [ 600.0 601.4 [M+1] 600.4 [M]
28 CootlisNsOn 1 487.0 4883 [M+1] | 4873 [M]
29 I N 5950 576.4 V1] 575.4 [M]
30 ChoH1aNs07 1 471.0 4722 [M+1] 4712 M
31 Ci3H;oNs0, 1 395.0 395.1 [M] 394.1 [M-1]
32 CaoHsN50, 1 515.0 516.3 [M+1] 5153 M
33 CorHyoNsOs 1 517.0 318.3[M+1] 517.3 [M]
34 Co1HaoNsO, 1 501.0 502.3 [M+1] 501.3 M}
35 CioHigNsO I 457.0 458.2 [M+1] 457.2 IM]
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472.0 473.6 [M+1] 472.6[M]

examples- 4,5

é‘&%‘}?ﬁ}bﬁnd Number Molecular formula Molecular Weid’lﬁjf'r

The analogous compounds of m-toly1-11-1- pyrazolo [3,4-d] pyrimidine
derivatives, compound numbers - 61 to 71, have been prepared by similar wla§ as mentioned in 5

gsggtg% Peak-i

[M+1] 327.3[M]

Egacl:(éi;fjll.gcﬁ%}b-gl%"NBGZ "7&%%% 1[I‘v +1} %&[M] 62 %7&1[%@%{‘]\%5’)2 %%ggu'éﬁs
The analogous compounds of 3-cyanophenyl, -1H- pyrazolo [3,4-d] pyrimidine derivatives
compound numbers - 37 to 48, have been prepared by following the procedure mentioned in

| example— 3
Compound Molecular Molecular Mass peaks
Number formula weight Peak-i Peak-ii
37 CaiHigNeOs 384.0 385.40 [M+1] 384.40 [M]
38 Ci7HisNeOs 338.0 339.3 [M+1] 338.3 [M]
39 CorHaoN7Gs 499.0 500.5 (M+1] 499.5 [M]
46 CorH;aNgOs 386.0 387.4 [M+1] 386.4 [M]
41 CasHasN6O4 474.0 475.5 [M+1] 474.5 [M]
42 CooHaNeOn 370.0 371.3 pM+1]. 370.3 [M]
43 Ci4HioNgO, 264.0 © 2942 M) 293.2 IM-1]
44 CasH2NeO; 414.0 415.4[M+1] 414.4 [M]
45 CazHa2oNeOs3 416.0 417.4 IM-+1] 416.4 [M]
46 CozHaoNeOs 400.0 401.4 M1} 4004 [M]
47 CaoHigNgO 356.0 357.3 [M+1] 356.3 [M]
48 CasHasN7Og 469.0 470.5 [M+1] 469.5 [M]
5

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 Pealc-ii
49 CooHnN5O; 387.0 388.4[M+1] 387.4 [M]
50 CorHyoNsOr 373.0 3743 [M+1] 373.3[M]
51 C1sHsN5O2 341.0 342.3 (M+1] 341.3[M]
52 CasHzaN60O3 502.0 503.6 [M+1] 502.6[M]
53 CoH0aNs0; 389.0 390.4 [M+1] 389.4[M]
54 Ca6H31N504 477.0 478.5 [M+1] 477.5[M]
55 CisHisNsO2 2970 2973 [M] 296.3 [M-1]
56 CosHoyNsG; 417.0 418.0 [M+1] 417.5 [M]
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488.0 489.5 [M+1] 488.5[M] 64 C211-121N502 375.0 376.4 [M+1] 375.4 [M] 65 C25H29N604 463.0
464.2 [M+1] 463.2[M] 66 C14E113N502 283.0 283.3 [M] 282.3 [M-1] 67 C23H25N502 403.0 404.4

[M+1] 403.4[MY'BFEBVEFEBN503 405.0 406.4 [M+1] 405.4[M] PCT/IN2009/000037
57 CosHosNs03 419.0 420.4 [M“?*H 419.4 {M}
58 CasHasNs0; 403.0 4044 [M+1] 403.4[M]
59 CaHuNsO 359.0 360.4 [M+1] 359.4 [M]
60 CorH5N50; 472.0 4736 [M+] 472.6[M]

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

compound numbers - 61 to 71, have been prepared by similar way as mentioned in

5  examples—4,58& 6
Compound Molecular Molecular Mass peaks
Number formula weight Peak-i Peak-ii

61 Co1HioNsO, 373.0 374.4 [M+1] 373.41M]
62 Ci7Hai N 327.0 328.3 [M+1] 327.3[M)
63 CaHsNsO;3 488.0 489.5 [Vit1] 488.5[M])
64 Co1HaNs0» 375.0 376.4 [M+1] 375.4 [M]
65 CasHaoNsOy 463.0 464.2 IM+1] 463.2[M]}
66 Ci1aH;3NsOz 283.0 283.3 {M] 282.3 [M-1]
67 CozHasN50, 403.0 404.4 TM+1] 403.4[M]

68 CopHasNs Oy 405.0 406.4 [M+1] 405.4[M]
69 CaoHasN: Oz 73890 390.2 [M+1} 380.2[M]
70 CaoHaNsO 345.0 346.4 [M+1} 345.4[M]
71 CastlaoNeO2 458.0 459.5 [M+1] 458.5[M]

The intermediate compaunds of 1-(3-iodophenyl}-pyrazolo [3,4-d] pyrimidine, compound
numbers - 72 to 76, have been prepared by similar way as mentioned in examples — Ta-Te
Compound Molecular Molecular Mass peaks
Number formula weight Peak-i Peak-ii
72 CsHaN,ICI 270.5 271.6 [M+1] 270.6 M}
73 CroHyNgI 310.0 31L1 [M+1] 310.1 [M]
74 CioHsNLO1 328.0 329.1 [M+1] 328.1 [M]
75 Cy N4l 338.0 339.2 [M+1] 338.2 M]
76 CHaN4ICI 336.5 357.6 [M+1] 356.6 [M]
10

58




69 C221-1281\1602 389.0 390.2 [M+1] 389.2[M] 70 C201-120N50 345.0 346.4 [M+1] 345.4[M] 71
C26H30N602 4758.0 459.5 [M+1] 458.5[M] The intermediate compounds of 1-g-iodopheny1)-pyrazolo
[3,4-d] pyrimid‘l’h‘é??%ﬁ?ﬁ%ﬁnd numbers - 72 to 76, have been prepared b';’/(giﬂlﬁ

examples - 7a-7e Compound Numbﬁro%? eg Ol\fl:\%g&ular. ngilgef,]t Mass Eeaks Peak-i

5

The intermediate compoun
numbers ~ 77 to 79, have been prepared by similar way as mentioned in examples — 7a-7¢

g i

pyrazo

pyrimi componn!

WY s mentioned in

Compound Molecular Molecular Mass peaks
Number | formula weight Peakd Peak-1i
77 CraH N0 230.0 2312 [M+1] 230.2 [M]
78 CiaHpNO 246.0 2412 [M+1] 240.2 [M]
79 CisHy NyCl 258.5 259.7 IM+1] 258.7 [M]

The intermediate compounds of { 1-m-tolyl)-pyrazolo [3,4-d]} pyrimidine, compound numbers

- 80 to 82, have been prepared by similar way as mentioned in examples ~ 7a-7e

Compound Molecular Molecular Mass peaks
Number formulia weight Peak-i Peak-ii
80 CuHNgO 216.0 217.2 [M+1] 216.2 [M]
81 Ci2HioN4O 226.0 227.2 [M+1] 226.2 M1
82 CizHoN4Cl 244.5 245.7 [M+1] 244.7 (M]
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Peak-ii 72 C6H8N2ICI 270.5 271.6 [M+1] 270.6 [M] 73 C10H7N41 310.0 311.1 [M+1] 310.1 [M] 74
CIOH8NA401 328.0 329.1 (M+1] 328.1 [M] 75 C11E121\1401 338.0 339.2 [M+1] 338.2 [NI] 76
CIEH6NA4ICI 356.5 357.6 [M+1] 356.6 [M] 10

10

15

20

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Use of a substituted pyrazolo [3,4-d] pyrimidine derivative of formula-l,

m
\\
L)
N N/
= |
l (WRqn

\\

Formula-l

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for
treatment of the human or animal body,

wherein;

nandmarel, 2, or3;

3

- W is a single bond, alkenyl, alkynyl, NH, 8, SO, $02,©, C=0 or an amide group;

- each Ry is independently selected from hydrogen, halo, hydroxy, amino,
hydroxyamino, carboxy, nitro, guanidine, ureide, carbamoyl, eyano and

trifluoromethyl,

or each R, is independently selected from the group consisting of Cs- Cg cycloalkyl,
C-Cg alkoxy, C3-Cs eycloalkoxy, (Ci-Ce) alkoxycarbonyl, aryloxy, heteroaryloxy,
C;~Ce thioalkoxy, C3-Cs thiocycloalicoxy, thioaryloxy, thioheteroaryloxy, nitro,
amino, N-mono(C;-Ce) alkylamino, N,N-di(C-Cq) alkylamino, formamido, amido,
acetamido, hydroxylamino, Ci-Cg alkoxyamino, hydrazine, triffuoromethyl,
trifluoromethoxy, Ca- Cs alkenyl, Co- Cq alkynyl, aryl, heterocyclyl, fused aryl, fused
heteroaryl and fused heterccyclyl;
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W‘Q"‘2:099/0987 15PCT/IN2009/000037 The intermediatée tompounds of 3;5-dimethyl pyrazolo [3,4-d]
pyrimidine, compound numbers - 77 to 79, have been prepared by similar way as mentioned in
E)xarlzuc_)_le;s7 -C7la-7e Compound Number Molecular formula Molecular weight Mass peaks Peak-i

eak-ii 2H14.1440 230.0 2312 [M+1] 230.2 [M] 78 C131112N40 240.0 241
CI 31-12 IN4C1 258.5 M 024122402 I TS

or each R; is independently selected from Rs-suifonylamino, phthalimido-(Cy-Ca)-
alkylsulfonylamino, benzemido, benzenesulfonylamino, 3-phenylureido, 2-
oxopyrrolidin-1-yl, 2,5-dioxopyrrolidin-1-yl, and Cy-C4 alkanoylamino, and wherein

5 said benzenesulfonylamino or phenyl or phenoxy or anifino or phenylsulfanyl '
substituent in R' may optionally bear one or two halogens, (C-Cy) alkyl, cyano,
methansulfonyl or {C-C.) alkoxy substituents,

or any two Ry taken together with the carbons to which they are attached comprise &

10 5.8 membered ring comprising at least one or two heteroatoms selected from oxygen,

sulfur and nitrogen,

wherein the alkyl groups and alkyl portions of the alkoxy or alltylamino groups in Ry
may be straight chained or if comprised of af least three carbons may be branched or

15 cyclic and whersin R; Is selected from Ci-Cs -alkyl and Cs-Cq oycloalkyl;

- R; is selected from the group consisting of hydrogen, Ci-Cy alkyl, C5-Ce cycloalkyl,
C4-Cs alkoxycarbonyl, aryl, heteroaryl, Ci~Cs thioalkyi, trifluoromethyl,
trifluoromethoxy, heterocyclyl, fused aryl, fused heteroaryl and fused heterccyelyl,

20 such as 1,3-benzodioxol and i,4-benzodioxin,

or Ry is selected from the group consisting of phenyl or benzyl and substituted with
1,2,3 or 4 groups and the substitutents are independently selected from Re,

25 or R, ig selected from -O(CHy); OCH; and -CO.H,

wherein Ry is selected from hydrogen, haic, hydroxy, amino, hydroxyamino,
carboxy, nitre, guanidine, ureido, varbamoyl, cyano, trifluoromethyl, Cy-Cg ~alkeyl,
C3-Cg eycloalkyl, hydroxy, Ci-Ce alkoxy, C3-Cs eyeloalkoxy, C-Cg alkoxycarbonyl,

30 aryloxy, heteroaryloxy, Cr-Cs thioalkoxy, Cs-Ce thiocycloalkoxy, thicaryloxy,
thioheteroaryloxy, nitro, amino, N-mono (Ci-Cg) alkylamino, N, N-di (Cs-Ce)
alkylamino, formamido, emido, acetamido, hydroxylamine, Ci-Cs alkoxyamino,
hydrazino, wrifluoromethyl, trifloromethoxy, alkenyl, allynyl, arvi, heterocyclyl,
fused aryl, fused heteroaryl, fused heterocyelyl, ~O{CHy)smorpholino and
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- 259.7-{M+1}-258.7 [M] -5 The intermediate-compounds of (1-m-toly1)-pyrazolo [3,4-d] pyrimidine,
compound numbers - 80 to 82, have been prepared by similar way as mentioned in examples - 7a-7e
Compound Number Molecular formula Molecular weight Mass peaks Peak-i Peak-ii 80
C111-112N40 216.0 217.2 [M+1] 216.2 [M] 81 C12H10N40 226.0 227.2 [M+1] 226.2 [M] 82
C12119N4C1

-O(CHa), OCHs;

or a derivative thereof having a 3,5-dimethylphenyl group or a (irimsthylsilylethynyl)phenyl

group at the substituted nitrogen atom of the pyrazolo moiety in formula L

2. Substituted pyrazolo [3,4-d] pyrimidine derivatives of formula-l,

l {WRq)n

Formula-I
and pharmaceutically acceptable salts thereof,

10 wherein:
. nandmare 1,2, 07 3;

- W is a single bond, alkenyl, aikynyi, NH, §, §Q, SC2 0, C=0 or an amide group;
15 §
- cach R, is independently selected from halo, hydroxy, amino, hydroxyamino, carboxy,

nitro, guanidine, ureide, carbamoyl, cyano and trifluoromethyl,

or each R; is independently selected from the group consisting of Cs- C¢ cycloalkyl,
20 C1-Cs alkoxy, Ca~Cs cycloalkoxy, (C-Cg) alkoxycarbonyl, arylaxry, heteroaryloxy,

41-Cs thicalkoxy, Cs-Cs thiocycloalkoxy, thicaryloxy, thioheteroaryloxy; nitro,

amino, N-mono(C;-Cg) atkylamino, N,N-di(C;-Cs) alkylamine, formamido, amido,

acetamido, hydroxylamino, Ci-Cs alkoxyarnino, hydrazinoe, triflucromethyl,
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244.5 245.7 [M+1] 2443 [M] THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 1. Use
of a substituted pyrazolo [3,4-d) pyrirnidine derivative of formula-l, NW 5Formula-l or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treatment of the
human or animal body, wherein: 10-n and m are 1, 2, or 3; W is a single bond, alkenyl, allcynyl, NH, S,
SO, 502,0, 0=0 or an amide group, each Rl is independently selected from hydrogen, halo,
hydroxy, amino, 15hydroxyamino, carboxy, nitro, guanidino, ureido, carbamoyl, cyano and

trifluoromethyl, or each R1 is independently, selected. from the group consisti L300 cycloalleyl,
01-06 alkoxy, O3%§W%§Wy?€0f-@§f%ﬁbo§@§?r %%rﬁgﬁﬁbx% 3?'5@&%%%’500?@6 thioalkoxy,
03-06 thiocycloalkesysatihlaaddosed tiobetedaryloxy, nitro, amino, N-mono(CI-Cs) alkylamino,
N,N-di(CI-C6) alkylamino, formamido, amido, acetamido, hydroxylamino, C1-C6 alkoxyamino,

hydrazino, trifluorornethyl, trifluoromethoxy, 02- C6 alkenyl, C2- Q6 alkynyl, atyl, heterocyclyl, fused
aryl, fused heterdﬁr‘%ﬂcbﬁ{i iﬁjé’é’éﬂ?@@é?@&f&fﬁﬁteéP'@ﬁb%ﬁﬁw}%’?ﬁmg?ﬁ?ﬁf@@é%&gﬁ m

R3-sulfonylamingpiyhebiidetc] 2d)-alky| ssanyntiing»himy Sridoylenderiesulfonylamino,

3-phenylureido, 2- oxopyrrolidin:I-yl, 2.5-dioxopyrrolidinThyk and, (.2:C4. alkangylaming, and wherein
5said benzenesu?fb‘?’i’?fg%%ﬁ% v bhyésﬁgll}ogro Bjﬁ%or@g{%/qoygﬁﬁ%égzor hen;g/f}’sulfanfll substituent in RI may

optionally bear oss dravwenbaibgarisni@lcCehpatky! parS, FiEHERRAIRSHERCA) alltoxy
substituents, ...t a0V A0 BhidkeBI0eibarwity the sarhons tevaichigieyais, attached comprise

a 105-8 membered ring comprlsmg at least one or two heteroatoms selected from oxygen, sulfur and
nitrogen; methansulfonyl or (C;-Cy) allcoxy substituents,

- 10
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 and nitrogen;

15 wherein the alky! groups and alkyl portions of the alkoxy or alkylamino groups mR
may be straight chained or if comprised of at least three carbons may be branched or

cyclic and wherein Rj is selected from Cy- Cy~alkyl and Ca-Cq cycloalkyﬂl‘;

- Ry is selected from the group consisting of hydrogen, C-Cg alkyl, C3-Cs cycloalkyl,
20 €-Cg alkoxycarbonyl, aryl, heteroaryl, Cr-Cg thioalkyl, {riftuoromethyl,
triffuoromethoxy, heterocyclyl, fused aryl, fused heteroaryl and fused heterocyclyl,

such as 1,3-benzodioxol and 1,4-benzodioxin,

or Ry is selected from the group consisting of phenyl or benzyl and substituted with
25 1,2,3 or 4 groups and the substituients are independently selected from Ry,

or Ry is selected from -O(CHy), OCH; and -CO,H,

whersin Ry is selected from hydrogen, halo, hydroxy, amino, hydroxyamino,

30 carboxy, nitro, guanidine, ureide, carbamoyl, cyano, trifluoromethyl, Ci-Cg -alleyl,
C3-Cs oycloalkyl, hydrozy, Ci-Cs alkoxy, C5-Cy cycloalkoxy, Ci-Cg alkoxycarbonyl,
aryloxy, heteroaryloxy, Ci-Cs thioalkoxy, Cs-Ce thiocycloalkoxy, thicaryloxy,
thioheteroaryloxy, nitro, amine, N-mono (C)-Ce) alkylamino, N, N-di {C,-Cg)

allcylamino, formamido, amido, acetamido, hydroxylamino, C;-Cs alkoxyaming,
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- wherein the alkyt groups-and alkyl portions of the alkoxy oralkylaiiino groups in Rl may be straight
chained or if comprised of at least three carbons may be branched or 15cyclic and wherein R3 is
selected from CI- Cs-alkyl and C3-C6cycloalkyl; R2 is selected from the group consisting of hydrogen,
C1-C6 alkyl, C3-C6 cycloalkyl, CI-C6 allwxycarbonyl, aryl, heteroaryl, CI-Cs thioallcyl, trifluoromethyl,
trifluoromethoxy, heterocyclyl, fused aryl, fused heteroaryl and fused heterocyclyl, 20such as
1,3-benzedioxol and 1,4-benzodioxin, or R2 is selected from the group consisting of phenyl or benzyl

and substituted with 1,2,3 or 4 groups .angd.the substitutents are.independently selected from R4, 25or
R2 is selected fré‘ﬁ?‘%{%ﬂﬂ?ﬁ“@@?ﬁ%&h&%ﬂ@’?ﬁi&%é iﬁ“ﬁ?ﬁg@éfgé{é%%%%fﬁgfﬁgen, halo,
hydroxy, amino, hweiaxylafaiab heartoyy fmtdbh guaridiyio; Qe cemwingyéndyano, trifluoromethyl,
C1-C6 -alkyl, CBIS@%()%' |, hydroxy, CI-C6 alkoxy, C3-C6 cycloalkoxy, CI-Cs alkoxycarbonyl,
30aryloxy, heteroaryloXy, C1-C6 thioalkoxy, C3-C6 thiocycloalkoxy, thioaryloxy, thioheteroaryloxy,
nitro, amino, N-mono (C1-C6) aikylainino, N, N-di (CI-Cs) allcylamino, fonnamido, amido, acetamida,

hydroxylaminie-05 alkexyrmings hyslsazitey hldremetoyh tniffuahyisisthdnyditenyl, alkynyl, aryl,
heterocyclyl, fused ary|, fuseq heteroaryl, fused heterocyclyl, -Q(€H2)3rnorpholino and -0(C1-12)2
0C143; or AHEAY Eﬁ‘é‘f‘é%%%‘\? ] %‘%ﬁﬁ‘r‘?&ﬁﬁﬁ%ﬁlﬁ% olﬂ(p%gf%%t?‘lmethylsiIerthy’nyI)phenyI
group at the substituted nitrogen atom of the pyrazolo moiety in formula I. 5 2. Substituted pyrazolo

[3,4-d] pyr%&ﬂ?ﬂ/@ﬁ){g@%@ Wlazhives of the formula— as claif@iMdAsnaD dephagnaceutically

acceptable sdlts thereof, 1°0Owherein: n and m are 1, 2, or 3; W is a single bond, allceny1, alkynyl, NH,
S, SO, 5029 C=0 or an amide group; 15 each Rl is independently selected from halo, hydroxy,

amingy hygropyesmiinea B aHe). TH @yaueioi tiped Jursitdd taréatvaiitecyano and trifluoromethyl, or each
Rl is independen legted from th consist] C3- B6.ycloalley 36 alkoxy, C3-C6
cycloalkoxy, (62-&@[&@%%%%8%@&&%%?&} %%?e%@gﬂ%%ﬁoﬁég %%%%%%é)%y -—ggthiocycloalkoxy,
thioaryloxy, thiohgyerzsdefodyd] mirrbnigdinifo I8N0 (C1-C6) alkylamino, N,N-di(CI-C6) alkylamino,
formamido, arpjdp) ACEIAMIEC. AN RAADINECI G0 al@yaming, hudmpnodaianethy

S_

trifluoromethoxy, C2- C6 alkenyl, alkynyl, aryl, heterocyclyl, fused aryl, fused heteroaryl and

fused heterocych1Y/5PBHEN RI is independently selected from Rs-sulfonylamino, phthalimido-(Q-04)-

5alkylsulfonyl&mitorsgzariitiorsenbelines ity rnettio berprigiHiteitong! -ohopyiirolidin-l-yl,

2,5-dioxopyrro|idifﬁ;@{%gg@,@oﬁ%_@yE,?ﬂgxmmoﬂ?_g&\g@erein said benzenesulfonyhunino Or phenyl or
S S

phenoxy or aniline or phenylsulfanyl substituent in RI may optionally bear one or two halogens, (CI-CO

alkyl, cyano, ribtifahElimsigsrosiy [ kikosdpaybsthenyitd H-pyrazolo [3,4-d] pyrimidine-
dylamine
€) [34-Bis-(2-methoxy-ethoxy)-benzyl[1-(3-ethynyl -phenyl) -1H-pyrazolo([3,4-
20 d]pyrimidine-4-yl)}-amine
f) Benzo [1,3] dioxol-5-yl methyl~ [1-(3-etbyny! -phenyl) -1-H-pyrazolo [3,4-d]
pysimidine-4-yl}-amine
g} [1-(3-sthynyl -phenyl) -1H-pyrazole [3,4-d] pyrimidine-4ylamino)-acetic acid
b} 3,4-Diethoxy-benzyl- [1-(3-ethynyl -phenyl} -1H-pyrazolo {3,4-d] pyrimidine-4yl}-
25 aming
i) [1-(3-ethynyl -phenyl) -1H-pyrazolo [3,4-d] pyrimidine-4yl)-(3,4,5-rimethoxy-
benzyl)-amine
i) [4-(2-methoxy-sthoxy)-benzyl)- [1-(3-ethynyl -phenyl) -1H-pyrazolo [3,4-d]
pyrimiding-4yl)-amine
30 k) (4-methoxy-benzyl- [1-(3-ethynyl -phenyl) 1H-pyrazole [3,4-d] pyrimidine-4yi}-
amine
) [4-(3-morpholin-4-yl-propoxy)-benzyl]- [1-(3-ethynyl -phenyl) -1H-pyrazolo [3,4-d]
pyrimidine-4yl)-amine
B) [1-(3-trimethylsilany! ethyny! -phenyl)-1H- pyrazolo {3,4-d] pyrimidine derivatives
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10-er-any two-R1 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 and nitrogen;
15wherein the alkyl groups and alkyl portions of the alkoxy or allcylamino groups in Rl may be straight
chained or if comprised of at least three carbons may be branched or cyclic and wherein R3 is
selected from Cr Cs -alkyl and Cs-C6cycloalkyl; 1t2 is selected from the group consisting of hydrogen,
CI-Cs alkyl, Cs-Cscycloalkyl, 2001-06 alkoxycarbonyl, aryl, heteroaryl, CI-C6 thioalkyl, trifluoromethyl,

trifluoromethoxy, heterocyclyl, fused aryl, fused heteroaryl and-fuse. Qevalyl.gueh as
1,3-benzodioxé! aﬂu@?ﬁ%ﬁ%&?&%ﬁw%’ IA%%F%EI %%%%ﬁﬁré?ﬁ%ﬁé%ﬁ%up c%{nsiggilg of phenyl or
benzyl and substijiagiyitH-25k8 .4 Groupsidind Yhensigbstitutents are independently selected from

R4, orR2is S%Enﬁﬁ'ng%@dg %%Q]’r@%qg%% Qg}_@ﬁﬁ%}i&w@g{g}ﬁﬁﬁﬁﬁqﬁ@ed from hydrogen,

halo, hydroxy : roxXyarnir rboxy, nitro, guanidino, ureido, carbamoyl, cyan,
trifluoromethyl, C 13080k /- Sirperagiiciilyim¥Rfdroxy, CI-C6 alkoxy, Cs-Cs cycloalkoxy,
Cl-C6§Ikoxyc%5bmﬂamyﬁmmamwi@rb@&ﬁh&mﬂw)(ﬂQ&@ﬁ!ﬁtw&ﬁ}'kﬁmdlkﬂﬂw]thioaryloxy,

thioheteroaryloxy, nitro, amino, N-monq,(01-C&) allcwWamino, N, N-di (Ci-Co) alkylamino, formamido,
amido, acetamidd?FaRd "Pgﬁﬁﬁ?’i?r%%%éygm@é%%%ﬁgﬁﬁ%g;zngjég%ioi%%%mtrglHoromethoxy,
alkenyl, allcynyl) a8yi; DistettoayebehAuidel AhyitinsdadsRuree@sy ters 10 L
-O(OH2)3morpholjﬂ](%;;}ﬂf§§d§é_9%—ﬁ_2d%-l3; 5or a derivative thereof having a 3,5-dimethylphenyl group
or a (timethylsilylethynyl)phenyl group at the substituted nitrogen atom of th 640 moiety in
formula I. 3, Pﬁai%%;ﬁzd]lﬁ?ﬁﬁ’r&m%}ém&&%fl‘fﬁg{%&)&%@ﬁ f%s %?g{tﬁ?eélgl}liﬂéﬁfn 2 selected
from: ﬂ{QA) [_1-(3-%%&1@@1@}%&@5&@1@@4@] pyrimidine derivatives a_l) N- ((2,3-d|hydrobenzo
[b][1,4] dioxin-6-y meﬁ#{i—flﬁ;‘ggﬁ ”X#@Eﬂ%%%ﬁ%&g&!ééfemy%%wm@Fﬂqﬁ’yﬁh@m'”e b)
-(3-e “phen

[2-(2-methoxy-et ?(%Q ynyl ) -IH-pyrazola[3,4-d] pyrimidin- 4-ye-amine 15c)
[4-methoxy-3-(3-nidpdighriedive-grsdasgintienzyi]-[1-(3-ethynyl -phenyl) - 1H-pyrazolo[3,4-d]

pyr?mi.di.“e'4'y%'zﬁf!@ft‘rimethyf&léﬁﬁe@i%%thﬁaefrﬁﬁmmzﬁioﬁa{ethsd:ixpwpﬁﬁnywlhiﬂmﬂ)azoIo [3,4-d]
pyrirnidine- 4yI)- arg]elt?facid

15 h) 3,4-Diethoxy-benzyl- [1-(3-trimethylsilanyl ethynyl -phenyl) ~1H-pyrazolo [3,4-d]
pyrimidine-4yl)-aming
iy [1-{3-wimethylsilanyl ethynyl -phenyi)-1H-pyrazolo [3,4-d] pyrimidine-4y1)-(3,4,5-
trimethoxy-benzyl)-amine
{) [4-(2-methoxy-ethoxy)-benzyl)- [1-(3-trimethylsilanyl ethynyl -phenyl)-1 H-pyrazolo
20 [3,4-d] pyrimidine-4yl)-amine
k) (4-methoxy-benzyl- [1-(3-trimethylsilanyl ethynyl -phenyl)- 1H-pyrazole [3,4-d}
pyrimidine-4yl)-amine _
I [43 -morpholin-4-yl-propoxy)-benzyl]- [1-(3-trimethylsilany] ethynyl -phenyl)-1H-
pyrazolo [3 4-d] pyrimidine-4yl)-amine
25  C) 3-iodophenyl -1H- pyrazolo [3,4-d] pysimidine derivatives
a) N-((2,3-dihydrobenzo [b]{1,4] dioxin-6-vl) methyl)-[1-(3-iodo-phenyl) -1H-
pyrazolo [3,4-d] pyrimidin-4yl-amine
b) [2-(2-methoxy-ethoxy)-ethyl}-{1 (3-iodo-phenyl) ~1H-pyrazolo{3,4-d] pyrimidin-
4ylj-amine
30 c) [4-Msthoxy-3—(3~morpho}ine-4~yl-propoxy)-‘sanzyl}w{1—(3-iod0—phenyl) -1H-
pytazolo[3,4-dlpyrimidine-4yl)-amine
&y (3 ,4-Dimethoxy—benzyl)-—[l-(3-iocio»pheny1) {H-pyrazolo [3,4-d] pyrimidine-4y1)-

amine

65



e)[3,4-Bis=(2-methoxy=ethoxy)=benzyl[1-(3-ethynyl -phenyl) -]H-pyrazolo[3,4-
20d]pyrimidine-4-y1)-amine f) Benzo [1,3] dioxo1-5-y1 methyl- [I-(3-ethynyl -phenyl) -1-H-pyrazolo
[3,4-d] pyrimidine-4-y1Farnine 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-4y1)- 25amine 1) [1-(3-ethynyl -phenyl) -1H-pyrazolo [3,4-d]
pyrimiciine-4y1)-(3,4,5-trimethoxybenzyl)-amine j) [4-(2-methoxy-ethoxy)-benzy1)- [1-(3-ethynyl

-phenyl) -1H-pyrazolo [3,4-d] p m|d|ne 4y1) amlne 3 y-benzyl-.[1-(3-ethynyl -phenyl)
1H-pyrazolo [3}4-&f}fryieriietin 2B mo‘f’;ﬁ%é}ﬁqﬁsl o%xy %é)[e}h%zya- [1-(3-ethynyl
-phenyl) -1H- pyra}g zj;;idqﬂghwmﬁme 4y1) amlne B) [1-(3-trimethylsilanyl ethynyl -phenyl)-1H-

pyrazolo [3,4-d] pyrimidi I-@z '?5' rlva Qf nﬁ&n % fg ‘g Io? %%9915‘ g;;}a%ig @tid@ y") methyl)-

[1-(3-trimethy!Silark %R d] pyrimidin-4y1-amine b)
[2-(2-methoxy- etipgmﬁm%y&é(@lmmethylsnanyl ethynyl -pheny1)-1H- pyrazol1o[3,44]

pyrimigin 4y0 @1)@3 5%& -M )gg—%, %ﬂgrgmg]qgﬁryidmapg)mﬁnﬁgwﬂa ad(3-trimethylsilanyl

ethynyl - phen yrazol 4 d] yr|m|d|ne mif 3 hor
[1-(3-trimethy Biahgt 8%2@ Béé?ﬁ?& Eémd% ‘g‘r%p‘fﬁg% -
[3,4-Bis-(2-methoxyngthoxy)- ben2yl [I (3 trlrnethylsnanyl ethynyl -pheny1)-1H-

10pyrazolo[3,4-d] e:4 [ egﬂgmgt@g imathyisilany ethynyl
-phenyl) -1-H- Byrﬁlﬁn fé 8]3@ |m|d| %Orf“n%le %g'?#em%%{% S|Ianyl ethyn;jl}l

-phenyl)-1H-pyrazoiwgd3,4-d] pyrimidine- 4y1) acetic acid 15h) 3,4-Diethoxy-benzyl-
[1-(3-fgmethylgjlapy-eifymsks Ryl sdiny[a49/pdd,ghelyl) -1H-pyrazolo 3 4-d] pyrimidine~
4yly-amine
) (4-methoxy-benzyl-[1-(3-iodo-phenyl) 1H-pyrazolo [3,4-d] pyrimidine-4yl}-amine
1y [4-(3-mozpholin~4-y1~propoxy)-benzyl}~[I~(3-iodo»phanyl) -1 H-pyrazolo {3,4-d]
pytimidine-4yl)-amine
15
4, Pyrazolo {3,4-d] pyrimidine derivatives of the formula—] as claimed in claim 2
selected from the derivatives of 3-Cyanopheny! -1H- pyrazolo [3,4-d} pyrimidine
a) 3-{4-{(2,3-Dihydro-benzo {1,4]dioxin—é—yiinethyl)—amino]—pyramlo[3,&d}pyrimidim
1-yi}-benzonitrile
20 by 3-{4- [2~(2~methoxy—cthoxy)-athylaminm]-pyrazolo [3,4~c}-1-y1}- benzonitrile
c) 3-{4u[4—methoxy~3-(3-mo1ph0iin—4~y1—prdpoxy)-benzyl amino}-pyrazolof3,4-
dJpyrimidin-1yl-}- benzonitrile
d) 3-[4-(3,4-dimethoxy- benzyl amino]-pyrazolo [3,4-¢] pyrimidin-1yl-}- benzonitrile
&) 3-{4-[3,4-bis-(2-methoxy-ethoxy)- benzyl amino)-pyrazolo [3,4-d] pyrimidin-1yl-}-
25 benzonitrile
) 3-{4-[(Benzo [1,3] dioxol-3-yl methyl}-amino- pyrazoto [3,4-d] pyrimidin-1yl-}-
benzonitrile _
g) [1-(3-cyano-phenyl)-1H-pyrazolo[3,4-d] pyrimidin-4-ylamino]-acetic acid
h) 3-[4-(3.4-Diethoxy-benzyl amino)-pyrazolo [3,4-d} pyrimidin-1-y1}-benzonitrite
30 i) 3-{4«(3,4,5-trimethoxy—benzylamino)»pyrazolo [3,4-d] pyrimidin-1-yi}-benzonitrile
1) 3-{4-[4-(2-mehoxy-ethoxy)-benzyl amino] — pyrazolo [3,4-d] pyrimidin-1-y1}-
benzonitrile
k) 3-[4-(4-methoxy-benzylamino)-pyrazolo (3,4-d] pyrimidin-1yl}-benzonitrile
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- pyrimidine-4y1)-amine-i)-f1-(3-trimethylsilanyt-ethynyl-phenyt)-1H-pyrazolo [3,4-d] - -
pyrimidine-4y1)-(3,4,5- trinethoxy-benzyl)-amine j) [4-(2-methoxy-ethoxy)-berizyl)-
[1-(3-trimethylsilanyl ethynyl -pheny1)-1H-pyrazolo 20[3,4-d] pyrimidine-4y1)-amine Ic)
(4-methoxy-benzyl- [1-(3-trimethylsilanyl ethynyl -pheny1)- 1H-pyrazolo [3,4-d] pyrimidine-4y1l)-amine
) [4-(3-morpholin-4-yl-propoxy)-ben2ylk [I -(3-trimethylsilanyl ethynyl -pheny1)-1H- pyrazolo [3,4-d]
pyrirnidine-4y1)-amine 25C) 3-iodophenyl -1H- pyrazolo [3,4-d] pyrimidine derivatives a) N-

((2,3-dihydrobenzoéb] 1,4] diqxin-ﬁ-yl) met%[ -(3-l0do- g_en | 11 5 lﬁq[%‘}-b n.
pyrimidin-4y 1-Bmié o 1S B orRBE: SSTRSR: tplﬁ'/ - lf-%?—'lrc% &gﬁ%eon% 3%&&0%{%3@] pyr din-
4yl)-amine 30[4-btatvaiyie3-(3-morpholine-4-yl-propoxy)-benzy1)-[1-(3-iodo-phenyl) -1H- pyrazclo
[3,4-d]pyrinaidine-4y0-amine d) (3,4-Dimethoxy-benzy1)-41-(3-i0do-Phenyl) 1H-pyrazolo [3,4-d]
pyrimidine-4yl)- amine e) [3 ,4-Bis-(2-methoxy-ethoxy)-benzyl]-|| ?E%I do-phe Ilt’)-lH- yrazolo [3,4-
d]pyrimidire-Ayryzaiiteta BW&[&??FBM&%@%%%EH%@%’@ 88;;5?1 a“ffra-/ 31?96?/°{rjazo|o [3,4-d]
pyrirnigine-4-yikamineSonl-3sio59-phemylptkhpyrazolo [3Mdibpymidicérdsdsdaro)-acetic acid h)
3. Diethony-bengyl) (L (3Jodo pheryd Hagolo 3 sl owenslnas ikl e
[1-(3-iodo-pheﬁ/lﬁ'l 153}?%‘258%[%“%?7%{ ﬁ#‘%‘ﬁﬁﬁ S; %tél}y 4ri§’eth0xy-§gér%zy - amine
. pyrazolo[3,4-d] pyrimidin-4-amine
B) N- (benzo [d]{1,3] dioxol-5-ylmethy)-1-(3 ,5~dimethylphenyl)-1H-pyrazolo[3,4-d]
. pyiimidin-4-amine
10 ¢) 1-(3,5-dimsthylphenyl)-N- (2-(2-methoxyethoxy) ethyl}-1H-pyrazolo[3,4-d]
pyrimidin-4-amine
d) [1(3,5-dimethyl-phenyl)-1H-pyrazolo[3,4-d] pyrimidine-4-yi]-[4-methoxy-3-(3-
morpholin-4-yl-propoxy)-benzyl}-amine
e) (3,4—dimcﬂ10xy-bcnzyi)~{1-(3,5—dimethyl—phenyl}-1H»pyra.zoio[3,4-d]pyrimidine—4-
15 vi]-amine
) [3,4-bis-(2-methoxy-ethoxy)-benzyl-{1 -(3,5-dimethyl-phenylj-1H-pyazolo[3 4-
dlpyrimidin-4-yl}-amine |
g} [1(3,5-dimethyl-phenyl)-1H-pyrazolo[3,4-d] pyrimidin-4-ylamino] acetic acid
b) 3,4-diethoxy-benzyl}-[1-(3 ,5-dimethyl-phenyl)-1H-pyrazolof3,4-d} pyrimidine-4-yl}- |
20 amine
) [1(3,5-dimethyl-phenyl)-1H-pyrazolo[3 A-dlpyrimidin-4-y1}-(3,4,5-trimethoxy-
benzyl)-amine '
i) [1(3,5-dimethyl-phenyl)-1H-pyrazolof3 A-d] pyrimidin-4-y1]-[4-(2-methoxy-ethoxy)
benzyl amine
25 1) [1(3,5-dimethyl-pheny])-1 H-pyrazolof3,4-d] pyrimidin-4-yI}-[4-(methoxy) benzy!
amine .
) [1(3,5-dimethyl-phenyl)-IH-pyrazolo[3 A-6] pyrimidin-4-yl]-{4-(3-morpholine-4-yl-

propoxy) benzyl amine

30 6, Pyrazolo [3,4-d] pyrimidine derivatives selected from the derivatives of m-tolyl-1H-
pyrazolo [3,4-d] pyrimidine derivatives
a) N- ((2,3-dihydrobenzo [b][1,4] dioxin-6-y) methyl)-1-m-tolyl-1H-pyrazolo [3,4-d]
pyrimidin-4-amine
b) [2-(2-methoxy-ethoxy)-ethyl}-(1 -m-tolyl-1H-pyrazolo(3 4-d]pyrimidine-4yl)-amine
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10j)-[4-(2-methoxy-ethoxy)-benzy1)41=(3-10d0-phenyl) -1H-pyrazolo [3,4-d] pyrimidine- 434)-amine K) -
(4-methoxy-benzy1-11-(3-iodo-Phenyl) 1H-pyrazolo [3,4-d] pyrimidine-4ylkamine 1)
[4-(3-morpholin-4-yl-propoxy)-bellzy1]-(1-(3-iodo-phenyl) -1H-pyrazolo [3,4-d] pyrimidine-4yl)-amine
15 4. Pyrazolo [3,4-d] pyrimidine derivatives of the formula-I as claimed in claim -2 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)-aminol-pyrazolo[3,4-d]py 1-y1}-benzonitrile 20b)

3-1442-(2-methoxy-ethoxy)-ellaylaminQl- zOIO 3 ﬁ}n [3.4-
3-{444-methoXy- éx(i%dﬁt}a’ﬁh%lﬁ ’E’VF@ %ﬁ amlrzlgﬁli/razol ]pyrlr%ldln -lyH- b enzonitr
1 e d) 344-(3,4- dmiﬂmﬂim@mdséﬂzwmmnokpyrazolo [3 4-d] pyrimidin- IyI } benzonltrlle e)

3-{4-[3,4-bis- (?j) ehgxy- g{ ygyb@g&p@h@ﬁgﬁg@gb [346l] @Mfﬂiﬁddi@-%}aaﬁhenzomtnle 0
3-{4-[(Benzo [1;3

dloxol -y eth Kamino- pyrazolo -lyl-3- benzenitr 9)
- [1-(3-cyano- pH‘én f@ﬁ“ﬁﬁﬁ@&&eﬁlﬂiyﬁ SRRGE r@t%&lﬁﬂ %J%}/ e%z(? X(}] yﬂﬁs&% -
3-[4-(3;4-Diethoxyrlagpzyl amino)-pyrazolo [3,4-d] pyr|m|d|n -I- yIkbenzonltrlle 30i)

3-(4-(3,4,5-trimet aman razol0 imidir zonitrile j)
3-{444-(2-ineh ;@fﬁox%? ri%/fizom ¥3ﬁ jl; 53%4%% | yﬂm;fgﬁd I*%/(?I(I{1 b%nzonltrlle K)

3-[4-(4-methoxy- BeﬁhMMm@@meaébw[@)d By @ufb@r% amine
(444-(3-morphgling4sylaropaxy):-benzy) amqwhmmrﬁm-amm-ﬁem}nmmnutle 5.
Pyrazolo [3,4- pyrlmldlne derivatives of the form Lﬁs C aln]ed i Q{a}ﬁn gﬁg _;erm the
derivatives of 8,5 aRSMmBRERVEH &E{’ﬁi 5(14'?{]%@ Hlaz(ferlva ves-a) lﬁ%?g 3-dihydrobenzo
[b][1,44 dioxin-6-yammethyl)-1-(3,5-dimethylphenyl)-1H- pyrazolo[3,4-d] pyrimidin-4-amine b) N- (benzo
[d]12.3] dioxo1;5-yimetiy) +(3, Scdimethyiphenyl 1Py azalgPhd puaimidiandeamine

k) [4—(3—morphohn—é--yl—prnpoxy}-banzyi}—(1—m—tclyl-l H-pyrazolo [3,4-d] pyrimidine-

4yl)-amine

15 7. A process for the preparation of a compound of formula—T as defined in claim 2 selected
from
(1)  a-process for the preparation of a compound of formula-I as defined in claim 2,
wherein said compound has an ethynyl substituent oa the N-phenyl ring, or a

pharmaceutically acceptab}e salt thereof,

20 T
Formula-1 (with acetylene group)
NH, NHNH, HC!I NHNH,
=
| — | — |
X X N
! i I
25 Z J K
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10c)-1-(3,5-dimethylpheny1)-N-(2-(2-methoxyethoxy) ethyl)-1H-pyrazolo[3,;4=d} pyrimidin=4-amine d)
[1(3,5-dimethyl1-phenyl)-1H-pyrazolo[3,4-d] pyrimidine-4-ylk[4-methoxy-3-(3-
morpholin-4-yl-propoxy)-benzylkamine e)
(3,4-dimethoxy-benzy1)-11-(3,5-dimethyl-pheny0-1H-pyrazolo [3 ,4-d]pyrimidine-4- 15yli-amine
[3,4-bis-(2-methoxy-ethoxy)-benzy]]-[1-(3,5-dimethyl-pheny1)-1H-pyazolo[3,4- d]pyrimidin-4-y11-amine
0) [1(3,5-dimethyl-pheny1)-1H-pyrazolo[3,4-d] pyrimidin-4-ylarnino] acetic acid It) 3
/A-diethoxy-benzy1)-[1-(3 ,5-dimethyl-pheny1)-1H- pyrazolo 13 d p rlmgélne 4 20amine ) [1

4-
(3,5- dlmemmnwgmwwb@mma]wrﬁmﬁ el gy % ¥ 2BEAZYTAmine ) [1
(3,5- d'mEtlﬂﬁl&B@ﬁﬂﬁ{él&d‘bPMﬁ?&&?d ﬁr@hﬂwsﬁdidjmﬁtyﬂﬂsbmﬁﬁﬂn’emnwmxw Betnz§l amine 25k)

[1(3,5-dimethyl-pheny1)-1H-pyra 3,4- d A

[1(3,5- dlrnz OBIREHOFS- iﬁ%%}lflﬁééﬂ%‘[[ﬁyhh 1rrllrenl %%}]D%I]&é r%?%%%%%ﬁ%?%%%xy) benzyl

amine 306they@mkm@mm+mme aemvmmmé@dfwm@a@ﬁmm m-toly1-1H-
pyrazalo (34 t@@gﬁﬂﬁ%&%ﬁ}(@g&@% (:@b%n@t@)@ﬁ@ﬁﬁm bl clienividbrydates of

methy pyrazolo [3 4-d] pyrlmldln -4-a
[2-(2- meth@ik?héﬂ%%@?éﬂﬁﬁ]e@aﬂ SRS PR Pé%é%“&]%ﬁf??n%%ﬁé%% ) then either e)
[4-Methoxy-3-(3-morpholine-4-yl-Propoxy)- benzyl] (1-m-toly1-1H- %IO[B 4-
d]pyrirnidine-4y1)-amine d) (3,4-Dimethoxy-benzyl)-(1-m-toly1-1 zoIO [3,4-d]
pyrimidine-4yl)-amine NHNHg
[ o 4+ CHsOCHECICNY ———— y
\ {Ethoxymethylens} ’\|
! malononitrile
K L

reaﬁtﬁﬁg the compound of formula K with ethoxymethylenemalononitrile in protic solvents
10 such as methanol, ethanol, isopropanol n-butanol, dimethy! formamide or mixtures of these
solvents at temperatures 60 °C to obtain novel N-(iodo substituted) phenyl -3-amino-1H-
pyrazole-4-carbonitriles of formula-L, or (b) reacting the compounds of formuia-K with in-
situ generated ethoxymethylenemalononitrile by reacting triethyl orthoformate and
malononitrile to obtain novel N-{iode substituted) phenyl-5-amino- 1H-pyrazole-4-

e B¢,
15  carbonitriles of formule-L at temperature conditions in the range from 40 °%c To 100°C;

) e
/
N \ N\N NHz
5 A ————_—— A s amasmn P
N | =
L ¢
i

hydrolysing the nitrile group of compounds of formula L with 2 mineral acid such as

sulphuric acid in aqueons medium and basifying with a suitable base such as ammonia or
90 bicarbonates, carbonates or hydroxides of alkali metals at temperatures 10°C1046°C to

obtain novel N-(iodo substituted) pheny1—5~amino-1H-pyrazole~4~carboxamides of formula-

M,

69



e) [3-,4-Bis-(2:methoxy-ethoxy)-benzyl]-(1 m-toly1-1H-pyrazo16[3,4-d]pyrimidine-4y1)- 5amine
(1-m-toly1-1H-pyrazolo [3,4-d] pyrimidine-4ylarnino)-acetic acid 3,4-Diethoxy-benzyl)-
(1-m-toly1-1H-pyrazolo [3,4-d] pyrimidine-4y0-amine h) (1-m-tolyl-1H-pyrazolo [3,4-d]
pyrimidine-471)-(3,4,5-trimethoxy-benzy1)-81flile i)
[4-(2-methoxy-ethoxy)-benzyl1]-(1-m-toly1l-1H-pyrazolo [3,4-d] pyrimidine- 4y1) 10amine j)
(4-methoxy-benzy1)-(1-m-to134-1H-pyrazolo [3,4-d] pyrimidine-4y1)-amine k)
[4-(3-moipholin-4-yl-propoxy)-benzyl]-(1-m-toly1l-1H-pyrazolg3,4-d] pyrimidine- 4yl)-amine 157. A
process for the preparation of a cg;ﬁ@fund of formula-l as deftagd in claim 2 selected from (1)a

process for the preparation of a ¢ oufitl of formula-| asy in claim 2, wherein said compound
has an ethynyl substituent on the N anyl ring, or a phar
Formula-I (with acetylene group) NHNH2HGINHNH

M 0
re&cﬁﬁg the compound of formula-M with formamide in neat conditions or in solvent such as
sulfolane &t temperatures from 150 5 to 200 °C to obtain novel N-(iodo substituted) phenyl

5 .5-amino-1H-pyrazole-4-carboxamide of formnia-G; and then either (¢}
|

™o
Is® a¥
N POC),
> @
O
reacting the compounds of formula O with phosphorus oxychloride in neat conditions ot in
aprotic solvents such as methyl ene)chlbride ethylene chloride, chioroform or mixtures of
10 these solvents at reflux temperature conditions to obtain novel N-{iodo substituted) 4-chloro-
 pyrazolo[3 4-djpyrimidines of formula-P, or (d) reacting the compounds of formula-0 with
thionyl chioride, phosphorous trichloride or phosphorous pentachloride in aprotic solvents

such as methylene chloride, ethylene chloride, chloroform or mixtures of these solvents at

temperatures 25 0C to obtain novel N-substituted 4-chloro-pyrazolo [3,4-d] pyrimidines of
15 formula-P;

Formula-S

refluxing the compound of formula Q with substituted alky! amirfe of formula-H in protic

20 solvents such as methanol, ethanol, isopropy! alcobol or mixtures of these solvents at reflux
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which -precess-comprises-diazotising -a-compound of formula Z with-mineral acid such as hydrochloric ~
acid or sulfuric acid and with sodium nitrite solution at temperatures -10 C to 5 C to obtain lode
substituted phenyl hydrazine hydrochloride solid of formula-J; neutralizing the compound of formula-J
with a suitable base such as sodium hydroxide, potassium 5 hydroxide, sodium carbonate, potassium
carbonate, ammonium carbonate and bicarbonates of alkali metals to get the iodo substituted phenyl
hydrazine of formula-K; and then either (a) CN + C2H50CH=C{CNli --4- (Ethoxymethylene) ma lono
nitrite reacting the compound of formula K with ethox ,methyI%nermaﬁn%nonjttiIgu%t%%i& solvents
10such astemnbiaiiet, SSHSHHES 18 SPFRIPAATHN- LA Rt S TSR ERGEor ¢

Ide or mixtures of these solvents
at temperq{yg&%@qg@ gﬁgg{mm@ygf N:gegessubstituted) phenyl -5-amino-1Hpyrazole-4-carbonitriles
of formula-L, or (b) reacting the compounds of formula-K with in-situ generated
ethoxymethylenemalononitrile by reacting triethyl orthoformate and malononitrile to obtain novel
N-(iodo substituted) phenyl-5-amino-1H-pyrazole-4- 15carbonitriles of formula-L at temperature
conditions in the range from 40,C;To 100 C; hydrolysing the nitrilg,F_g_ch!)up of compounds of formula L
with a mineral acid such as syiph acid in aqueous medium &Hd baSitying with a suitable base such
as ammonia or 20bicarbonates=¢carbonateg.an-hydsexides of I Metals at temperatures 10 C to 40C
to obtain novel N-(iodo s \st uk ) phemyt=5=amino=11 1-pyr gl carboxamides of formula-

Q o

—— a

S . T
refluxing the compound of formula § with substituted trimethy! silyl acetylene in protic
solvents such as methanol, ethanol, isopropy! alcohol or mixtures of these solvents at refiux
temperature conditions to obtain novel N- (trimethyl sity! protected ethynyl substituted)
10 phenyl-4-amino substituted-pyrazolo [3,4-d] pyrimidines of formula~T; and

.HHﬁRE | HHmRZ

=N
TSy — ()

N
N N
s .
)\ﬂ——————SiMeg ——
T Formula-I (with acetylene group)

deprotecting the compounds of formula T with & suiteble bese such as ammonia, mong, di or
trialkylamines, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium

15  carbonaie ammonium carbonate and bicarbonates of alkali metals to get the novel acetylene

substituted compounds of formula-I;

(2) a process for the preparation of N- ((2,3-dilydrobenzo [0][1,4] dioxin-6-yl) methyl)-1-
(3,5-dimethylphenyl}-1H-pyzazolo[3,4-d] pytimidin-4-amine
20
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M:--reaeting-the - compeund-of-formuta=M-with formamide in‘neat conditions or'in solverit suchas™
sulfolane at temperatures from 150 C to 200 C to obtain novel N-(iodo substituted) phenyl
5-5-amino-1H-pyrazole-4-carboxamide of formula-0; and then either (¢) 0 reacting the compounds
of formula 0 with phosphorus oxychloride in neat conditions or in aprotic solvents such as methylene
chloride, ethylene chloride, chloroform or mixtures of 10these solvents at reflux temperature conditions
to obtain novel N-(iodo substituted) 4-chloro- pyrazolo[3,4-d]pyrimidines of formula-P, or (d) reacting
the compounds of formula-0 with thionyl chloride, onsphorous trichloride or phosphorous
pentachlmide in aprotic solvents such as methylene chloride, ethylene chloride, chloroform or mixtures
of these solvents at temperatures 25 ‘C to obtain nov “ubstituted 4-chloro-pyrazolo [3,4-d]
pyrimidines of 15formula-P; H2NR2 Formula-S  #&gfluxing the compound of formula Q with
substituted alkyl ami& of formula-H in protj so| s such as methanol, ethanol, isopropyl alcohol or
mixtures of these solvents at reflux tempéﬁ%gonditions to obtain novel 1-(iodo substituted)
substituted 4-amino substitutedpyrazolo [3,4-d] pyrimidines of formula-S; refluxing the compound of
formula S with substituted timothyl silyl acgﬂ%ﬁ%“}ﬁ %Poﬁ‘? solvents such as methanol, ethanol,
isopropy! glceheolRraxikesahimse solvents at reflux temperature conditions to obtain novel N-
(trimethyl silyl protected ethynyl substituted) 10phenyl-4.=amino substitwiggpyrazolo [3,4-d]
pyrimidines of formula-T; and -ArkiR2--Hin1R2 NCN <iMe3 'FFormula_] (with acetylene group)
deprotecting the compoyrids ; fjimonia, mono, di or
trialkylamines, sodium ) ¥ oéde, sodium carbénate~potassium 15carbonate
ammonium carbonateBnd bicafbnates of atk&li meta@fo get the Hvel ace yiéne

5 A B C

diazotising a compound of formula A with mineral acid such as hydrochloric acid or sulfuric

acid and with sodium nitrite solution at temperatures -10 OC to 5 °C to obtain substituted

phenyl hydrazine hydrochloride of formula-B; neviralizing the formula~B compound with a

suitable base such as ammonia, mono-, di- or triaflcyl amines, sodium hydroxide, potassium
10 hydroxide, sodium carbonate, potassium carbonate, ammonium carbonate and bicarbonates of

alkali metals fo get the novel substituted phenylhydrazines of formula-C; and then either (e)

CN
/
L3
NT NH,
NHRH,
Kj\ 4 CaHsOCH=C(CN) -~
CHg CHs {Ethoxymethylene) CHy CHg
matononitlie
C D

reacting the compound of formula C with ethoxymethylenemalononitrile in protic solvents
15  suchas nicthanol, ethanol, isopropanol n-butanol, dimethyl formamide or mixtures of these
solvents ai temperatores 60°C 1o obtain novel N-gubstituted phenyl-3-amino- | H-pyrazole-4-
carbonitriles of formula-D, or {f) reacting the compounds of formule-C with in-situ generated
ethbxymethylenemainnonitrile by reacting triethyl orthoformate and malononitrile at
temperature conditions in the range from 40 0c t0 100 °C to obtain novel N-substituted

20 phenyI-S—amino-lH—pyrazoie~4-ca1'boni11'iles of formula-D;
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substituted compounds-of formula-l;-(2)-a process for the preparation of N= ((2,3-dihydrobenzo [b][1,4] ~
dioxin-6-y1) methyl)-1- (3,5-dimethylphenyl)-1H-pyrazolo[3,4-d] pyrimiclin-4-amine 20 Compound
NO: 49 or salt thereof which comprises NH2NiHNH2.HCI cH3CH3CH3CH3C113 5A diazotising a
compound of formula A with mineral acid such as hydrochloric acid or sulfuric acid and with sodium
nitrite solution at temperatures -10C to 5 C to obtain substituted phenyl hydrazine hydrochloride of
formula-B; neutralizing the formula-B compound with a suitable base such as ammonia, mono-, di- or
triallcyl amines, sodium hydroxide, potassium 10 hydroxide, sodium carbonate, potassium carbonate,
ammonium carbonate and bicarbonates of alkali metals to get #he novel substituted phenylhydrazines
of formulla-C; and then either (e) sz C2H50CH=C( H3E H3(EthoxymethyleflB)CH
malononitrile reacting the compou ermula C with ethoXymethylenemalononitrile in protic solvents
15such as methanol, ethanol, isopropanol A-butanol, dimeghykforniamide or mixtures of these solvents
at temperatures 60C to obtain nov ubstituted phenx 'QHo-lH-pyrazoIe-4- carbonitriles of
formula-D, or (f) reacting the conffbunds®6f formula-C with in-situ’'generated
ethoxymethylenemalononitrile by rdacting triethyl orthoformateéand malononitrile at temperature

conditions in the range f 4 : M SRt cuch
20phenyl- -%%nqﬁ%ilﬁt%e@@e gr &ﬁ%ﬁ&% IR PBiRimmaY S Dt acid such as

0-1H-pyrazole-4-carboni riles‘of_foréngﬂla-D;, g% ror!%z?gatshgnnitn% roup of compound
of formula S\ anihisreivsens Sedimaced bstivoadiiya SHEREEHE um an%“é}ags?ﬁging with a
suitable bageashisaras anBIRRIR®hydroxides of alkali metals at temperatures 10 "C 1040 °C1o

obtain novel N-substituted phenyl-5-aminc-1H-pyrazole-4-carboxamides of formula-E;

NH,

N7 N,

Formamida
B ———

il
[
e TEH, ' H3£/©\crs,
B F
reacting the compound of formula B with formamide in neat conditions or in sotvent such as
10 sulfolans at temperature conditions in the range from 150 %C to 220 °C to obtain novel N-

substituted phenyl—S»anﬁno-EH»pyrazoia-ﬂr-carbéxamidc of formula F; and then sither (g)

H _ |
//—g\ 3 J /I}
N\N N PO, N N
H,C)i:lcl'{, HGGQGH..,
F .G

15 reacting the compound of formula F with phosphorus oxyehlaride in an aprotic solvent such
as methylene chictide, ethylene chloride, chioroform or a mixtore of these solvents at reffux
tempesature conditions to obtain novel N-substituted 4-chloro-pyrazolo[3,4-d]pyrimidines of

' formula-G, or (h) reacting compounds of formula-F with thionyl chloride, phosphorous
trichloride or phosphorous pentachloride in aprotic solvents such as methylene chloride,

20 ethylene chioride, chloroform or mixture of these solvents at 25 °C to solvent reflux

temperature to obtain novel N-substituted 4-chloro-pyrazolof3,4-d]pyrimidines of formula-G;

and
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5bicarbonates;-carbonates-or hydroxides-of-alkali-metals at temperatures 10 C to 40 C to obtain novel”
N-substituted phenyl-5-amino-1H-pyrazole-4-carbOxamide5 of formula-E; 14,CCH, reacting the
compound of formula E with formamide in neat conditions or in solvent such as 10sulfolane at
temperature conditions in the range from 150 C to 220 C to obtain novel N- substituted
phenyl-5-arnino-1H-pyrazole-4-carboxamide of formula F; and then either (g) H3C 15reacting the
compound of formula F with phosphorus oxychloride in an aprotic solvent such as methylene chloride,
ethylene chloride, chloroform or a mixture of these solvents at reflux temjpe ture conditions to obtain
novel N-substituted 4-chlpro-pyrazolo[3,4-d]pyrimidines of formula-G, o’?g@'ﬂcﬁng compounds of
formula-F with thionyl chiggide, phosphorous trichloride or phosphorous peNtachIorlde in aprotic
solvents such as me@ chloride, 20¢thylene chloride, chloroform Cf:gz;ﬁure of these solvents at

25 C to solvent reflux mpe ra'ﬁtﬁfﬂg?ﬁ n.n.oueJ..bL.subsututedO4- | yrazolo[3,4-dThyrimidine5 of
formula-0; and Co nd N&'%o9 refft g the compound of fgr m #ith 2,3-dihydro-benzo [1,4]
dioxin-6-yl-methyl rochloride in a protic solvent such as methanol ethanol, isopropyl alcohol

or mixture of 5these s vents at reflux temperature to obtain novej&\lnp(&gmaqdmygrobenzo [b][1,4]
dioxin-6- yl) methyl)-1- (3 5-dimeth Iphen 1)- 1H yrazolo[3,4- d] |dln Comeoound No:
49);  (3rAyresdts rrIRERhErETGh ’F“Nlh %( %9 f[gfﬁﬂﬂ] o?é?r? E y1j methyl)-I-
10(3,5- dl%M%&W@@M&{MwWmtmhaﬂ%amlnmt(ﬁmb@mmm‘ﬁ@f) Compound

NO: 49 hydrochlqride w ch comprises treatin RO, q cﬁ‘@o@ﬂig rechiesis.gcid by
conveﬁtloﬁ FIRARYSRE A SIS Brm's\l;eeﬂ %(}%rgr:&‘uch sw%%r methanoﬁe@t};an . Isopropyl

alcohol, ethylriSagRiaeE, Sawbeﬁmﬂﬂécmlétlﬁfémz@ﬂﬂﬁiﬁ'él RIS AR FEC5IRR blvents; and
(4) a procegs.for the preparation of a compound of formula-I as defined in claim 2, wherein 20 said
compound ais a cyano substituent on the N-phenyl ring, or a pharmaceutically acceptable salt thereof
(3) aprocess for the preparation of N- ((2,3-dihydrobenzo [b][1,4] dioxin-6-yl) methyi)-1-
10 (3,5-dimethylphenyl)- 1H-pyrazolo[3,4-d] pyrimidin-4-amine (Compound NO:49 HChH

ty
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Compound NO: 49 hydrochleride
which cornprises treating Compound NO: 49 with hydrochloric acid by conventional methods
in & suitable solvent medium such as wafer, methanol, ethanol, Isopropyl alcohol, e;hyl

15  acetate, acefonitrile, methylene chloride, acetone or mixture of these solvents;

and

(4) & process for the preparation of a compound of formula-] as defined in claim 2, wherein
20 said compound hes a cyano substifuent on the N-phenyl ring, or a pharmaceutically

accepiable salt thereol
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Formula S(Formula-I compounds with cyano group) Scheme-lll  which process comprises heating the
compound of formula S with copper cyanide, and copper 5iodide in diroethyl formamide or dimethyl
‘sulfoxide at temperatures ranging from 120 C to 145 C to obtain novel N- (cyano substituted)
phenyl-4-amino substituted-pyrazolo [3,4-d] pyrnmaines. 8. A pharmaceutical composition for the
treatment of a hyperproliferative disorder in a 10 mammal which comprises a therapeutically-effective
amount of a compound as defined jn claim 1 or a compound accor ing to any one of claims 2 to 6, and
a pharmaceutically acceptable, é‘F‘]‘ng 9. A compound accor ny one of claims 2 to 6, for use
in a method of treatment 15 of uman or animal body by ther 10. Use of a compound as
defined in claim 1 or accordifig¥o #ny one-ef-elaims-2-40 6, in fle ufacture of a medicament for use
in treating a hyperprollferau%s%rder 2011.Use according to Tlaim 10, wherein the hyperproliferative

disorder is lung cancer, squ us cell cancer, bladder cance stric cancer, pancreatic cancer,
breast cancer, head cancer k cancer, esophageal cancer ingc cancer, gynecological cancer,
prostate cancer, kidney cancer, Leukemia, lymphoma or thyroid cancer.

Formule 8 (Formula-I compounds with cyanc group)

Scherne-III
which process comprises heating the compound of formula 5 with coppet cyani’de and copper
5 iodide in dimethy! formamide or dimethyl sulfoxide at temperatures ranging from 120 °C o
145 OC 1o obtain novel N- (cyano substituted) phenyl-4-amino substituted-pyrazelo [3,4-d]

pyrimidines.

8. A pharmacentical composition for the treatment of hyperproliferative disorder in a
10 mammal which comprises & therapeutically-effective amount of a compound as defined in
claim 1 or & compound according to any one of claims 2 to 6, and & pharmaceutically

acceptable carrier,

9. A compound according 1o any one of claims 2 to 6, for use in a method of treatment

15 of the human or animal body by therapy.

10.  Useofa compound as defined in claim 1 or according to any one of claims 2 o 6, in

the manufasture of a medicament for use in ireating a hyperproliferative disorder.

20 11. Useaccording to claim 10, wherein the hyperproliferative disorder is lung cancer,
squamous ¢ell cancer, biadder cancer, gasiric cancer, pancreatic Cancer, breast cancez, head
cancer, neck cancsr, esophagea! cancer, brain cancer, gynecological cancer, prostate cancer,

kidney cancer, leukemis, lymphoma or thyroid cancer.
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