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relates to substituted 4-(tetrazol -5-yl)-quinazoline
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t hereof, whi ch posseSCANGER AGENTS®rative activity 10

such as anti-cancer activity and are accordi ngly

useful in nmethods of treatnment of the human or ani nal

FIELDAYF INNMENTH®Nt i on al so rel ates to processes for the
manuf acture of substituted

The ginyerdiopa sedates; -tg| yubgtitutedz 4t (tateazeled-y=tuinazsling oderivatives of the

fornfMRf Meceuti cal conpositions containing the conpound
and’to its use in the manufacture .of medicanments for
the production of an anti-prdit+fi¢rpati ve effect in a
war m bl ooded ani mal such as m:){§ ny of the
earlier treatnment reginmes for proliferation
di seases such as psoriasis and |cancer utilize
compounds, whi ch inhibit hesis. Such conpounds
are toxic to cell neral | Yheir toxic effect
on rapidly dividin§?1 umour cells can be
beneficial. Alternative ap s to
anti-proliferative agents which act by nechani sns 20
other than the inhibitiofPBDNA synt hesis have the

or piﬁ%@i&&ﬁtﬁ:lall&%cgép'iﬂlé%aﬁﬁ @%&ﬁ? whiél §8§§e¥§ bfti ProlfiE F%r;.aa)(/:ﬁﬁty

n recent years it has been discovered that "a ce
suchbascantiecanaec astivity dnd areracoediglyt heefult mamefhodsaff iteatnodnt af the

ortion of it A int.o an o ne i.e. a e which,
bl o g o ThsieBiit Ao R0 et ooy B g of
substita 14-@&tdz81-§ B RGShalindd288RRsE] So ﬁﬁ%acéutic%ﬂ-)oompositions

Several such oncogenes give rise to the production of

contgiaing; tescomipruad andetar &8 ae dn ghe aranudgctuvehoff medisrmentyHier the
prodg{:]t?% (H‘ aBZagl{ei%rﬂ fifee/RE %?fegtqml\&ém%ggge%uﬁﬁ&laysdcﬁ %9 fhah
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Many of the earlier treatment regimes for cell proliferation diseases such as psoriasis and
cancer utilize compounds, which inhibit DNA synthesis. Such cdmpounds are toxic to
cells generally but their toxic effect on rapidly dividing cells such as tumour cells can be
beneficial. Alternative approaches to anti-proliferative agents which act by mechanisms
other than the inhibition of DNA synthesis have the potential to display enhanced

selectivity of action.

In recent years it has been discovered that a cell may become cancerous by virtue of the
transformation of a portion of its DNA into an oncogene i.e. a gene which, on activation,
leads to the formation of malignant tumour cells (Bradshaw, Mutagenesis, 1986, 1, 91).
Several such oncogenes give rise to the production of peptides, which are receptors for

growth factors. The growth factor receptor complex subsequently leads to an increase in
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WD 2009/ 057139 PCT/ | N2008/ 000708 cell proliferation.
It is known, for exanple, that several oncogenes
Wep®oMs718yr osi ne Ki nase enzynes and that certBCTIN2008/000708
growth factor receptors are also tyrosine Kinase
cell gﬂﬁi‘f&ﬁﬁoﬂ YaridamoRin, abr exdfiple, el - sefrar BREghEB@ncdiié, tyrosine
43; Larsen et al. Ann. Reports in Med. em 1989,
Kinaghenzyma) and thafeperiain groyitnlfactpnneqsntors ge jalsog tyrosine Kinase
hal | yark of ,carci ' I I, e t , .
enaypia PR et B G apET BT A bR RpE Report n
MedCOR&ERNERDSChft. 8w h si gnal i ng pat hways and are
nmut at ed or upregulated in a wide variety of human
tunors. In particular, the epidermal growh factor
JonA@hMh L iRk GBI PLLirkAte keiEBtors, the
Abex&%ﬁ%%ﬁ%’[{ %ﬁgﬁ@&’éln? S \sa%c aﬂgéf %gﬁpo%ﬁﬁ\el%lsi on, g{gel Ie SCEptors, their
ligarrld hed ippoteianigtrosimgr kinases arakey ogepesints, ofagrdwth signaling pathways
anti - apopt osi s. .[EGER over.expr essi found in .
and BRI P RBYEREI e T S Gl hineryy Jpapticular the
epidEfi 20w itP RACk deRpRAl (HGIT) ?hﬁﬁ@boﬁésc bbAPSmPMiGatk® in tumor-
associated with resistance to hoinonal therapy,. )
pronmtingteyxitts sagfens selhddvisiani eali adhesips sndnmigsionn gagivgenssis, and

.erbB fam of structurall | at ed.r.e tar
anti BRRRT T g RGP gt g SIS B fal gagpers overal
can ViERffont 20 hB38D% depdndibRoh HistoBH) typd Bed & associnpdsnitiy esitance
gl ycoprotei ns possess an external |igand-binding
to hetoenpltherapy oS agents andigdisHen-ki nase (TK) domai n,
and a Src honology 2 (SH2) domain for substrate
bi nding. EG-, transformng growh factor-a and
EGERpélonggtd the drbBdfaenilyl o stnedtyraliy rél@ieR revdpitdre, @@nprising EGFR

T O I TR .

tranglﬂ'r:é_?)nﬁaﬁé‘ glgtﬁﬁbf]eins-rﬂ%sé‘sg %ref%:cterﬁéll 1?gtaﬁ&-b§ﬁﬁ% HOmERN 8 Qfytoplasmic

has engeRdered strenuous efforts to devel op EGFR o
tyrosing kipast (K. doTimén,tand as$ncdwewilesy 2 (H2)atomain forrmbstrate binding.

long.in cliniga rials,are receptor. 25 monocl .
BO (EEHT 58, SRR ot FORNE BT IG “SAR VL dg gy, vibile
hepfl bi¥d@ihh BGF, BBRA-celBlih afidéSLghEn bR WGFRBA] HEREG M dHeregulins

The first-generation snmall-nolecule inhibitors act as
and papegia bipsl HBRpeaddERA/ersibly for the TK catal ytic
site. Newer inhibitors that are under devel oprment
produce irreversible antagoni smand/or target nultiple
The @khitalrrelkefft BGER 30 cRece Has engendesid ntrekinaseforarte develop EGFR
inmportant in the transm ssion of biochenj.cal. signals,
cialafr&gs are receptor

antagpfists. 1heitypasteategiey that swe fugthesh alopgeip §

morfRFNIESDEEE wRRA dibk G&ldd HRMRENA B&tor activation, and small-

molecule inhibitors of EGFR TK. The first-generation small-molecule inhibitors act as
ATP analogs competing reversibly for the TK catalytic site. Newer inhibitors that are

under development produce irreversible antagonism and/or target multiple erbB receptors

Receptor tyrosine kinases are important in the transmission of biochemical signals, which

initiate cell replication. They are large enzymes which span the cell membrane and
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extracel lul ar binding domain for growmh factors such
w@sgoepsdey mal gromh factor (EGF) and an i nt r BCEIN2008400708

portion which functions as a Kinase to phosphoryl ate

possets¥ raﬁséx@x%célfﬁld}%lﬁ@mgsddmh@ o etdvdh Aactofkesiet atsOep1dermal growth
nfl uence cell i ferati on. Various cl asses

factor €EEh) and mwr&mcﬁléulkn perdien vareh Rnstiany 9 » @nas&dva?h@é%horylate
0
L

of reb@E@My sineinses are Momas(éﬁﬂks'[b!’&ivahm dn {Qanedri Research, 1993, 60,

437 ngaseen ey o BRFEBCRPFS (VRGP 10 AYEES R s rosine

kinadel) eFIEQfassffﬁE M@Hde? Chfs 1 i‘éUe{Stor Eggsﬁ@ﬂmaé'e@tc%ﬁlprlsmg the EGF

receptors, ass receptor yr osi ne ki nases

famﬂymfpec:e@tmgymlsme ilcrrma¢s such aﬁthwEGF TGE@,éﬁEHr enbyp; Fanrke HER and

ki nases s ulin, insulin:=re
23 BRERODY (TR OO Bh A oPe siee Sapriste ML upEF iy of
recept¥f BEbdife Kiﬂaﬁeﬁcﬁo‘{mﬂk&h&ﬂld erplaal Qhﬁﬂmcieldtétﬁﬂeceptor (IRR)
growmh factor (PDGF) fam |y of receptor r osi
recerkplsand Classcil @gemtnetwmkmp@@rq@mmgdt e@i’«}t@ﬁyderwed growth

factog r{gﬁ(‘%&jt t*gm%ryf (Etc I‘e%{a tgsr Q}?RE i Ki 1?%@? Egbs ps, ﬁ PE(;’{F%P YWDGFp. and

coloﬁ}eﬁﬁﬂﬁlaﬂingﬁabmsurqukﬂlmﬁa:eptome 15 frequently pr esent
i'n conmmon human cancers such as breast cancer

(Sainsbury et.al., Brit J.Cancer, 1988, 58, 458;
It is %ﬂ&% @xa?tClﬁ’gs | 1@1‘&%@9@&% 88 ; E(ﬂfg%ﬂas@f 1%3:%@5}% dihdkiBhses are

east Cancer Res. Treat
frequently prabit ivebinmianigicaneeces sma:gyast nmcald@aglsbury et.al., Brit

oS PR SHASTSEH, hougBtbb osSang Pl 50 s

Candd/SER. Glre], 1,99¢aQ99|73)QQ§ﬁ3Jn@i]!L célQQ@ng 5&1ce?s3@9$CE(I§) including

squanmous cel | cancer of the Hendl e

adenOamamemas Ceny FoBOHLA, Coprst, 108 AoRoSaEs cf Rbait.sl Cancer,
I 9 |
199645, 2650 Rucch™ion,) Elider BESARNHRA, SIRIGRN ol SifthfiBus cell

canc@ﬁ@ictiﬁé 1@1&({Heﬁ61eﬁéﬁ an Caﬁ@iﬂggﬂls LOI9881 'hgﬁ@}‘] bdm]deecal(caoqli\&lal et al.,
et al. cogene e 1 14 cancer

Langst,0d 982 e3q00 %&mﬂhﬁg dicagper Ovpbtige i 8%%99359‘5488 142),
gastr%?rééstinaﬂ @éﬁ@@le ot ds "’}e@cﬁl & stomb&H bancd®&oles bt all Oéﬁéogene

ovarl an, ronchla pancreati c 25 cancer
Res.( Eﬁmmem)mmﬂtof ﬂmapnoﬁtat&s(ﬁ/‘ ismrotyd et 44 6098¢)em. As 1992 24, 431)

T Y
canct&1 P@dnr Pat¥it dRBHRAMP NRY BLE0HES) VAL lfurfter Qﬁhﬁh' tufdRd tissues

her cancers such as thyroid and uterine
are dmtedefor the EGF d’a@dyk@ﬁ)mepﬂ@atty@gnetlyp@seﬁ yit &% ieNpeqigth it their

act i rar nor
a5 et K L5050 Ry B MBI R v
candeblURti€ralsoQRhdwn that EGF type tyrosine Kinase activity is rarely detected in
normal cells whereas it is more frequently detectable in malignant cells (Hunter, Cell.,
1987, 50, 823). It has been shown more recently (W I Gullick, Brit. Med. Bull., 1991, 47,

87) that EGF receptors which possess tyrosine kinase activity are overexpressed in many
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30 1987, 50, 823). It has been shown nore recently (W
J &ullick, Brit. Med. Bull., 1991, 47, 87) that EGF

WO 2@epsss whi ch possess tyrosine kinase acti vPCHIN2068/000708
overexpressed in many WO 2009/ 057139 PCT/ 1 N2008/ 000708

humdilmaeerg RGLADrHAC TN SqRAnAdR col | UNBA A LURRILS bieakt, head and neck,
der, gastric, breast, head and neck, oesophageal

oeso@gpga@c@rr@gud@gw@lmdﬂwmdummpmur s. Accordingly it has
been recogni sed that an inhibitor of receptor tyrosine
ki nases should 5 be of value as a selective inhibitor

Accoddinglyeit BaoBédn méom&hataam mhﬂﬁ:lef of edcdeptof Wabsihe &inasés should
Science, 1988, 242, 933

ort for this vie
be ofyalig actisabsetive dnlabites al %Slio gpﬁaxamr%%l@gtcamqﬁ cvﬁ%?\éw et al.
C I94bY fa
SciedeP R0 12407 D73}, Bliplihf RAChi MR s HrowBBE By the Hehbnsiration that
erbstatim e GH redpton myamsmalumscymhd:ntor,mpauf mﬂl}cdttteanmee wegowth in

EGF receptar tyrosine kinase but is wthout fect
athymwemﬁfpmﬁ chie SRR BT TOHRTAR (R Lpertg JuSh gbresses EOT
receﬁ&ptggogsgé : §39&§I?§ %th@)l)’tréifécf‘ﬁn Iﬂié”@%ﬁzﬂ( I%j bndther&aroindih which

Vari ous
does et nxpmswE@Fafecqﬂgrr ’@msnwr lemasesﬁ 03 teaab,dEmo JpEesees £°lin. Oncol.,

RO RS B ARG s i

inhibAagl % pBeic® (Euisfeaa Pattnt Applicaieh N@e02 51363 304493 avd0322738)
inhibitory effect of two such styrene derivatives

and taHecof use & RUE-tWBewRESAISt YhoE] Hyo KFlHBry; isPbpt BYSSUshstyTene
demaﬁ%k JRINSLIBGR qeé&%tcﬁg@k&?ﬁe {(ﬂﬁseg frf?ﬂ&ﬂ)r?fha@ Y& demonstrated

quanous cel'l “carcinoma”i nocul ated 1nto nude m ce

agan(si(dhe@owth alf . hmﬁmn squanReseeril harct@@dy, ifibpladt3®)to nude mice

Various known tyrosine kinase ,jinhihitors are
(Yongrla gt @le fCR¢eR T""éc}f eb@w‘t aﬁev"r‘g@pbgaﬁo‘ﬁ Eﬂ?‘ﬂ’é tgxfosme kinase

{c14d38 E'Atlﬂ&% eh® Qvievt by ROBurl Oy Bﬂﬁi@rFuture

inhi %%&%adt?ecr%t ) I'i cat |r8?1s I\IoseE 52072’5I EPO56 6 and
1992EP0,613%54.98 that certai n qui nazoline derivati ves whi ch

bear an anilino substituent at the 4-position possess

receptor tyrosine kinase inhibitory activity. It is

It is ‘i{H@SJVﬁ' Sfonk PR ApAIBalshENos APPEREAD] BR0566226 ERAGHRBI3498 that
that certain quinazoline deri vatives whi ch bear a,

certafreqeinacoling sletivasives wibichi hegern arifing gebstitusabatithe A-posiign possess

L S

No. EH080082 tinat ceataid guihasslile dedvatives ewlialh ylbeap amhetenotsylamino

i.nhi bit EGF agnd/ or PDGF receptor tyrosi 21gllknase. ..
substffygniatitlhe 4-pasition alsp passees rsw%%ﬁmm%m bijpgy activity.
derivatives therein but no nention is nade of 4-

It is further known from Patent Application No. WO 92/20642 that certain aryl and
heteroaryl compounds inhibit EGF and/or PDGF receptor tyrosine kinase. There is the

disclosure of certain quinazoline derivatives therein but no mention is made of 4-

anilinoquinazoline derivatives.
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PCT/ 1 N2008/ 000708 The in vitro anti-proliferative
w@edoens718§ a 4- ani |l i noqui nazol i ne derivative hBGI/DE608/000708

di scl osed by Fry et al., Science, 1994, 265, 1093. It

Thevvms vitrat adi-priodifersthe effeq@osind 4-abidimoquinazoline derivative has been
di ggwq_}lmo 67dIrT'ethOXé |nazoI|ne was a highly
18 M5t Bl-¢ Briense, B4, 262el98y It Wa,sm@thh ¢hat itheaeanpdind 4-(3'-
brothbarifin®)-&,9-dX HABE
rOreceprtl(c’;}lr- tyr b %sé |11E1%§%%é 8\{3 ?}Bgﬁl gspg’ %:}Hw‘?h%f EGF receptor
tyrosine&inmseit of ot her di seases of excessive cellular
proliferation such as psoriasis.  AstraZeneca has
devel oped and | aunched gefitinib (US 5770599) of the
It isfadgonedpRetell thdt infbitodsNF\ECH typé'%dgpto'c[%ﬁt osie k1 s%] Wflil'ge useful in

Formula-11 an orally active ve ep
the eabpent einathey rdigeagesof QKGGSSIV@Sﬂlh@IIprmid'smtuon lsud:h asqrsorlasm

AsteBelsea b tevetpelant PR R RSB o i at

or mstastatlc non smal|l cell lung cagcer rafter failure
of both platinum based and docet ax enot her api es
that are benefj+ing or have benef gefitinib.

15 The brand nhne lis Iressa. OSI Pharnmaceuti cal s has
devel oped and |iauﬁ‘bh2d\5rf Pot ini 5747498) of
formula-111; HN 9%43C 0-.- - ~

ON Formula-I1I
20 an orally active, ~g0

3¢ NVe smal | -nol ecul e
inhibitor of EGFR TK. It is presently being used as a
standard treatnent for nbermsdall cell |ung cancer

an c‘r!a\iﬁga@lvé? n&elective epidermal growth factor receptor-tyrosine kinase inhibitor
(EGFR-TK1). It is indicated as monotherapy for the continued treatment of patients with
locally advanced or metastatic non-small cell lung cancer after failure of both platinum-
based and docetaxel chemotherapies that are benefiting or have benefited from gefitinib.

The brand name is Iressa.

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

CH
HCL O N
HC O N0 N N/)
Formula-III

an orally active, ATP-competitive small-molecule inhibitor of EGFR TK. It is presently
being used as a standard treatment for non-small cell lung ~cancer (NSCLC) and
pancreatic cancer deseases. Its activity is expected to be enhanced when combined with

standard cytotoxic antibiotic anti-cancer drugs. The brand name is Tarceva.



10

15

20

25

30

pancreati c cancer deseases. Its activity is expected
to be enhanced when conbined with standard cytotoxic
W@nriov51sd c anti-cancer drugs. The brand nanme PGI/IN2008/000708
Tarceva. WD 2009/ 057139 PCT/ 1 N2008/ 000708
Furt hernore, inhibitory antibodies against EGFR and
erbB2 (erbitux(r) (c-225/ cetuxinmb) and
Furthgsmersst inhibijory ¢ a@tshqqimﬁagﬁ)lnstegwﬁ iand| eybBRvierhius®er(c-225 /

el BB e b e b A Bl e

chma B6t0he Freatmenh o6 gelveted dQid tﬁﬁﬁﬁrsﬁ('i&ﬁéwecRﬁﬂmhﬂél_sohn et al, 2000, 5

nmut at i o ATP bi ndi ng pocket of the
nc‘?g‘?fl?alé)eg?éé g? gat alytic domain of the EGF receptor

have been di scovered in certain sub-sets of non-snall
cell lung cancers (NSCLCs). The presence of nutations
Recdnﬂytrmaﬁtmsdpttbﬂf Adjppeading pocket oihatistradellblar e@t@l@ﬁs doin@in of the

G 10 E?Rgt‘yr si ne, ki nase. i nhi bitqrs su%h as [ n| b
EGE 50RO e Poomn (IBSre) EPrsB0b- S0 Of not syl 1esy: lopg agncers
(NS@LC@' ThSpreRBER AR taticiidn thHrgge for ?bge% tcBﬁ‘HQQ vl/ﬁh feSponse to

becom nggew dent that the clinica nefit
EGFRJmnsinedanasgdhhibiorgesich pngdfitimit (Iemicbtet al, BN Eng JrMbd 2004; 350:

b nedi a . | ti.ons al.an It. has
2129468 $al D sPRACS AR PaCH (3t Aenaf intE Hoparbing Foident
that the@dlihfcal BetefiphoSEsouhad sieh aﬁ% ﬁﬁﬁlﬁ dnd di']d)hﬁfbeﬁe not likely to be
receptors conpared with that 15 seen in wld-t

mediated oyt SR mepttptionssalengo Jhhes berat demensiatedghat bg@}s& gingulation

resul% &%tsdi%@xjeﬂt ﬁ%% %ﬁ?%ﬁgﬁl\/% Pﬁ'&a%&%% eﬁose%ﬂuﬁﬁed with that

seenbiy wildyppmn d@ceptmdn aad igef ithdughb timymuoant rECﬂTJtrﬁ:epwrzt héiectwely

ffi f | t al. S 2004;
wansgpes STl s o miE NS G bestms dSRendagtn TNbiton fipthose
signdié BRSRnPIBUS shaY &s gﬁﬁ@lﬂﬁlxﬁa}b%&ﬁnghﬁ%vg{ee&ﬁb& C&f %ﬁhndrugs

ri t unours, sucC asto
(Sor&lgtemad Sﬁdn@/%@o‘hrﬁoﬁuﬂr&ﬁr 51 ((7$t Smﬁl@rb', enutations \Mhmrthe erbB2
the inhibition of

kinaif o iy 3PRBRE Edeep, BV RIS ey S84 PP, oS, such as

Nscmj ci;hbmaetoﬁfadaxmlgadtﬁa ah@ GOREAT finhurd ISiePRAIst &ML, NH@812004;
woul d be expected to provide an anti - cancer

431; ér215£t6) Aeconging]yr ﬂ?@aphlbﬁloarftf/ the EY iandioy ediBhrbirbeing kivkse in
bothé%?d-@{b@?n%l%@ﬁta‘f res e%ralgﬁ‘p ?Etgljtltntg.%e tlbaf%v ougcl? ?)8|eép?ci]ied to

provﬁleranmﬁmaﬁéermﬁfeetrral ignant proliferative disorders
such as psoriasis (Ben-Bassat, Curr. Pharm Pes.,
2000, 6, 933; Elder et al., Science, 1989, 243, 811),

A B P B T B o 1Pl pfing inaeg e
beenrdetactadomidsso Boledreey émph¢atal to, play a role in a number of non-malignant
proliferative disorders such aé psoriasis (Ben-Bassat, Curr. Pharm. Pes., 2000, 6, 933;
Elder et al., Science, 1989, 243, 811), benign prostatic hyperplasia (BPH) (Kumar et al.,
Int. Urol. Nephrol., 2000, 32,73), atherosclerosis and restenosis (Bokemeyer et al.,
Kidney Int., 2000, 58, 549). It is therefore expected that inhibitors of erbB type receptor

tyrosine kinases will be useful in the treatment of these and other non-malignant
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30 Kidney Int., 2000, 58, 549). It is therefore
expected that inhibitors of erbB type receptor

WO 200005189 ki nases will be useful in the treat nRC/IN008/000708
t hese and ot her non-malignant WO 2009/ 057139

disord6rh/olf BRARSAE QOIT@AS: prdlifepdtibarw 0oj6/6000as WO 96481 L 81/ WO 96/16960,
proliferation WO 96/ 09294 WO 96/ 15118, WO 96/ 1 6960

WOV%/W‘@OSWﬂ 3G/ 3 P96/3P 8%/ 349780/3307 e AR0%339R8. WO

oS5 30A g ST YR A0, 1 ARFRT ol

WO 998/02434, WODISARAB2AFA) I0BRB] 3¥H1 98YA3399/ 3BQ489/35Wdd WO

ouaf ik WEF o4l Vot . OB HE ey GCIcGR B bt simazolne

derlvaaﬂ%d PhichWeat bh WaNinoalupbihGertt a@% b ipB&itiBR %)%%s f&%@ﬁlﬁ Bfrosine
tyrosine idnase inhibitory activity. 3513

ldnasti siohibitery castivityn 4- (i nd8@0I%9B5192 adlsn]@)ﬁqiu cmxtzm i héindazol-5-
der.i vat i non ui naz.o

stanfay AV EE doERE R HaheiHes e i A REoE Bivptiysg conain

a su¥itjel€atdhd Rpositiondnlthe\guinddliMérid/ 94341 di SC| oses t hat
certain quinazoline derivatives which carry a
5-substituent are inhibitors of the Src famly of

WO A B0 kYRR 250, USSR BBl Ygpsien

are iAhibittrd of e e f‘ﬁﬂmlﬁl@fﬁ@ﬁ-r@ﬁpiﬁﬂﬁy@bﬂﬂﬂ@hndm; snah iy esSrc, ¢- Yes and

wherein' the nitrogen_at grQup is
crisufhenlepedToi DS Piel” g hg! S pggeotine
deri t@gﬁt SORELH | 1T ﬁﬂfbgemt&ﬁ/ QﬁQﬁ@Eind’d: 11Q83H %OM’uﬁl@éﬂh by a

I'scl ose that certalin quinazoline derivatives whi

substitient/comtdniag petarylwenthewrarylrdgrowp.t ors of the erbB

famly of tyrosine kinase inhibitors, particularly

EG- and erbB2 receptor tyrosine kinases. WO 03/040108

WOGGB%LWPOQ %@W@éﬂﬂoew Radh &ﬁ&l@.@@ tHa€lcbRhiR quinazoline denvatwes
4- (1 ndazol - 5-yl am n%ﬂng nazol i ne derivatives. None of

whidhhearnyd frazhstibeat esrinbiditbses thi abB dewaily o hitrasine kinageiphibitors,
h
pariBf B e e Seshl, o BB R P 0 Brpigs and o

03/040807 ¢4ch QHsH Bz falie4 {Rba2685 -l @aind) duinagslineudeiviatives?2 None of
treating tupoural diseases. The quinazol i n%
the duinpxeling \desivabvero disslosech contains e sevk ado thogpgzrogp at the 5-

pomg&%{, U-Q&ngﬁe Hﬂgnazol ine ring. WO 2004/ 46101

oses certain (i ndazol -5- ylam no) qui nazoline
derivatives and their use as i nhibitors of EGF and

05 S0 B e B RS BRSPS we i

treating tumoural diseases. The quinazoline derivatives do not contain a substituent at the

5- position on the quinazoline ring. WO 2004/46101 discloses certain 4-(indazol-5-
ylamino) quinazoline derivatives and their use as inhibitors of EGF and erbB 2 receptor
tyrosine kinases. The quinazoline derivatives do not contain a substituent at the 5-

position on the quinazoline ring.
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PCT/ 1 N2008/ 000708 WD 2004/ 093880 and WD 2005/ 051923

W@ 2wh/08li13C| ose certain 4-anilinoquinazoline  PCT/IN2008/000708
derivatives and their use as inhibitors of erbB2

WOr eﬁ@cplt)msnyamis iWe QDO&%QEI%BIeéatchedlsoIbsd hesein deaili@gtidazoline

di scl os |nd ui nazol i ne
derifesiien S04 U U0 FIGREOHURAY ROBR FEIon b dircionie, lgither of these
docGREROHRERsd M{uﬁl@?&i 3-FraiiN) q%ﬁfabéﬂ'lﬁeydetrﬁrgﬁ{r@er W th
I mproved phar macol ogi cal characteristics conpared wth
knomn erbB tyrosi ne ki nase |nh|b|tors particul arly

ounds._ t | ective osi ne kj.nas e -
Thefi R et UGy IR et AR iE ohdd BEP aE i, Becther witn
1mpf®ﬁ@q1hﬁﬂﬁadaidg|’balcbhafab%ﬁ€@¢bsccﬂﬂ1§ﬂréﬂ wWithokayesl erbB tyrosme kinase
char acteri stl cs in, but not limted to, for exanp

inhipitqrspayagudaly ?ﬁra]gfgmdp dhpt aye qe)ecﬁgq,@t‘@%ﬁy@sm kinasg 1nh1f)1tors For
exatﬁéf%p?ﬁéré 85 a ﬁﬁéaﬁj ff@ﬁs| begh o?)@r%ié&éa ﬁﬂi laﬂ\y%t%ég{ls %d/or 1¥nproved

vant ageous e an ant ageous” vol une

chamdtististidstin,i ot e dihtitedhibgfor alkample; (ip physi¢al iprofeatidsp (if) favourable

at decrease,the bil it for i ni gcal drug-drug.
pmpl nge%ﬁeangwbeasghla'bﬁae\fﬁl tms em Fintedsiity Ball Jife and/or
advﬁ{taggbﬂéj%hin@ 'b)f’dlsft‘lnﬂlt{dnva)nd%? ong fiba rgn D fEQHCEHREG: decrease the

Mty f Qr interval patients,
liabiligy f@xdmutaé dC@TﬂWI&WMOOﬁ (eag ecyitocdeome £460 ememnb ynh1b1t1on or

inc G 2o ) SOBEP O BBt L dBbiRY AT hervl Frolbgition in

patiénté, 116 &dEPle &)ﬁiﬂ)&LmdQ WhilaZeb a8t ees wedkly 8&ivefin bIHERG assay.
present invention, or a pharmaceuticall'y-acceptable

salt thereof, possess potent anti-tunmour activity. 20

SurSHSHLIP! 0 358 Syar IS 58T of Q10 SRALP of NEbAMAAZLL: R ol-5-y1)-

I've o I on,

quirphelineadeivatioes bl ﬂ&cpapérﬁkihﬁenﬁah,t ot heghanhaceatieallyravcestable salt
as.a further feature of .the invention and are

therpf, pRssessPetpnh HIY-HENPWIACHYIShg represent ati ve exanpl e.
Necessary starting materials nay be obtained by,
standard procedures of organic chenm stry. The

Such pepesss,i when oedstocprepararthé quinaadlimei derivaiiee deder inbedion, or a

Wt hin heac n-limti Exa
phepcaaly FePSpiatIE el Abreinare RO WA A aPoliiitgt Teature of the
1nve‘i’1}f:lbl€il laN@ BteSil1BYirAER b P URUFO11B ?f&&uﬁﬁ’ve &hesde. Necessary startmg

lustrated, which are within the ordinary skill of
matmagamaa betobtriingd byEtndarE praESoRs pﬁo@m@mhem@txmhrprmatmn

of spof ok R Bhsey kTR eRAohT SR AT o3 rpey e Sontimicing Brample

Alternatively necessary starting materials are obtainable by analogous procedures to

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

DETAILED DESCRIPTION OF THE INVENTION
The present invention relates to substituted-4- (tetrazol-5-yl)-quinazoline derivatives of

formula-I,
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30 formula-1, WO 2009/057139 PCT/ 1 N2008/ 000708 NN R2
NN (RWni N NFormula-I 5 where nisl, 2,0r3; W
wo 200905881 ed froma single bond, -0-, -S-, -CORGI/IN2IS/Q00708
-SO, -SM2-, -NR6CO, - CONR6-, -SO2NR7-, -NR7SQ2-, or
-NR8- (wherein R6, R7 and R8 edbEhN nglependently
represents hydrogen, Cl-Co6al k ch cycl oal kyl ,
C2- Csal kenyl, C2-Csal kynyl, 1 ach RL is RO where
RO is independently selected from Cl-C6 branched
al kyl, C2-C6 branched alk I C2-C6 branched
al kynyl ; or each hs idepgndenN y sel ected from
the group consi sti %1\@“ dra en,%al ogen, 15
hydr oxy, am no, hydroxyl an™o, boxy, nitro,
guani di no, ureido, cyano, trifluoronethyl, azido; or
each Rl is independently selected fromthe group
consi sting of Cl-C6al kyl Foﬁigﬁl% cycl oal kyl, aryl,
het erocyclyl, R3-substituted aryl, R3-substituted
het erocyclyl, aryl Cl- 20 C6al koxy, C3-C6cycl oal koxy,
Cl- C6) al kanoyl oxy, R5-aryl oxy, Cl-C6al koxy Cl
al kyl oxy, Cl1-C6al koxy- C3-Cé6cycl oal kyl oxy,
nis G12,@8at koxy- R5- aryl oxy, Cl-C6al koxy- heterocyclyl oxy,
Cl1- C6al koxy-fused- heterocycl yl oxy, N nono(Cl- C6)
W ig| slecigd fiom asiuglegboich --€5) abk yCaRanoNH-or$RnI -$62-, -NRsCO-, -
1 d t ang a - k am ng, drazino,. .
COT?% ; F%%%qﬁ%ét %%02&' ﬁ%ﬁg' g{%@r 3 ’ﬁ& algiiancﬁ R '83eh independently
repréenisrhydyogey) Ci-Cydled, @-Thoycldaied, heCilieary 'szfﬂkdl(lzc%ﬁyclé

fused heterocyclyl; where R3 is selected from
al kyl, C3-C6 cycloal kyl, aryl, and aralkyl; R5 is

o cLRPITEOe et RO BB Ml G o
brang kenyént Cy-Cg branchedlalkymyh; RO- subst i t ut ed by hal ogen,
hydr oxy, am no,

whe

or each Ry is independently selected from the group consisting of hydrogen, halogen,

 hydroxy, amino, hydroxylamino, carboxy, nitro, guanidino, ureido, cyano,

trifluoromethyl, azido;

or each R, is independently selected from the group cohsisting of Ci-Cealkyl, C5-Cq
cycloalkyl, aryl, heterocyclyl, R3-substituted aryl, R3-substituted heterocyclyl, aryl C;-
Csalkoxy, Cs-Ceeycloalkoxy, (C;-Cg)alkanoyloxy, Rs-aryloxy, Ci-Cealkoxy C;-
Cealkyloxy, C;-Cealkoxy-Cs-Cecycloalkyloxy, C;-Csalkoxy-Rs-aryloxy, C;-Cgalkoxy-
heterocyclyloxy, Cy-Csalkoxy-fused-heterocyclyloxy, N-mono(C;-Cs) alkylamino, N,N-
di(C;-Ce)alkylamino, formamido, amido, acetamido, C;-Cg-alkoxyamino, hydrazino,
trifluoromethoxy, alkenyl, alkynyl, aryl, heterocyclyl, fused aryl, fused heteroaryl and .
fused heterocyclyl; where Rj is selected from C;-Cg alkyl, C3-Cs cycloalkyl, aryl, and
aralkyl; Rs is independéntly hydrogen or Ry; and where R4 is C;-Cy4 alkyl;
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hydr oxyl am no, carboxy, nitro, guanidino, ureido,
cyano, trifluoronethyl, azido; wherein RO is selected
wo e@a0she9 gr oup consi sting of R4, -OR5, - NRSRS5PCT/IN2008/000708
-C(OR6, -NHOR4, -OC(OR5, Pand -Q4 ; R6 is R3,
or eadBRR; & inddRafdentlyPsélsctsd it Bd-shbaitutpd e hdldged, hydroxy, amino,
nmor phol i n pyrr.oliding, - pi perazin-1-

4-R3 I -
hydrpyylgeing. sgrbma TR\ FUPRHEHO} wsﬂiéo?c P, wifho y%thél) pEEDH) |

0 C2 a I R
e A o B SV A bR SDRIENERE -CIOTR HIOR,,
-OC@)Rgadhail QR4 nRgpeMienORy areNR4Red Pf isosalected from piperidino,
ht hal i m dq: (Cl1- -al kyl su] f onyl am no 10 )
mor il BYTdRE & SIPFGRIT Lt n Bl rapion-1vL Cro
5 | HrBadxy! phénd- BhévRRVbAAl | & ], & -(Cs-
C4al%ﬁ%%§%%@’aﬁ%§%%ﬁar% noﬁhnghé\}\)ger ei fEfl’sai@éI(E‘%klnl—ql)gc% R%{,; ¢ (G
CaalpylehaC(@NRBs Re1amdAQ i68.k80.su1¥ay| ani no, benzamni do,
benzenesul f onyl am no, 3- phenyl urei do,
2-oxopyrrolidin-I-yl, 2,5-dioxopyrrolidin-1-yl, and
or dRéh (IE2-i64ihdephlanigy beledted Rim gplabilimidogOMT,)-atkglsulfonylamino,
substituted by 1 or 2 substituents independent I,(%(, 15
benzgatidat e Penrepsruipnplaming, cadrnbenyluggide,,  Fetiorpashdinohyl,  2.5-

. . k X i . f t

dioBPiticiS MY, REFCER USRS B MStn LT A¥s0; R,

phthaEhidB{C cay)ktipsubtonglaknihe, RbearathidoR4- bengenssulfohylmired  3-
with (RII)m where me1l, 2 or 3 and R.I .is

pheryiidondeRUKgPIEAICET-bl £ o HROGTSHRIEINEh ot fth oRe-(Cr-Co)-
alkaYFHLAGRR E@g\?%%@’oﬁe?%}g}ﬁ&%ﬂmtm Pwlzagﬁbmue&? §RRY¥ndently

nitro, gua , cyano, trifluoronethy
selectzd fhom loalo FB3(C adkyllafyame dnethanesylfgnyRand (s-Edalboxpt;,

R4-fused aryl substituted with (Rio)jm

R4- het erocycl yl, R4-heterocyclyl substituted with

R, i RylddBen RE-klesRd hgh aho gycﬁifyéonsiaﬁn$ 85 e0,-REIkeT, @YClcytloalkyl,
substituted with (RLi)m R4-d - Coal kyl oxy,
(Ci-B¢) cabasdpxipilotyRsaybt Re-ervb gubsituted prhi(Rry)m, where m=1, 2 or 3

- G3- | - C3- | pal:

and 3 F, EREKGGRO Y Pt e S BISHIACEY pgragen, halogen,

hydtgilgy,gm@lﬂifﬁmanﬁthio,?ba&bm fiimli@stg'danidﬁib, wirehlo( Riyehay trifluoromethyl,
- Coal kox et ero-cycl yl oxy, . .

aidesT Rl RoASTIRE PEPYSDy I G150 bR Frsecharshsvbstifed prith Ruojm,

e SRR oA RIS e G K 55 s

heteramyolyCl subjtatel ywidhi(R o) mN-RyebeCalkytiNyal kyCalisalbyloxy substituted

..Substitute (th (RILYm N, [ - al kyl am np, . '
Wit pc1t y-ﬁs&%ﬂ%ﬁwﬁ%ﬁys dﬁsﬁ&eﬁ%ﬁ)%ﬁ#ﬁ sftiiged with Rum,
C-¢ QIR Cary R A0, - CBHKSGER ATy SabsERMKARUAR, ), C;-Coalkoxy

hydrazi no, “trifl uoromethoxy, - Coal kenyl ,
hetegRc@gplokenyC:-Caallosyiltetareeyohyloxy (FbistitutedCmita®y Ry h; Cealkoxy
fuse%e%ﬁ&%ﬁ%%bgéggga{lﬁo%ye&sgﬁ hgtego%%rgl%'fgxyvggbsztﬂgt%{ioéiﬁ} %ﬁu)m, N-
mono(C;-Cg)alkylamino, N-mono(C,-Cg)alkylamino substituted with (Ri;)m, N,N-di(C,-
Ce)alkylamino, N,N-di(C-Cg)alkylamino substituted with (Ri;)m, formamido, amido,
acetamido, Cl—Cgalkoxyamino, hydrazino, trifluoromethoxy, C,-Cgalkenyl, Ca-Csalkenyl

substituted with (R31)m, Cp-Cgalkynyl, Co-Cealkyny! substituted with (Ry;)m.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON:  For nul a- |
conpounds and pharmaceutically acceptable salts

w0 b@pesfi3gray be prepared by 5 any process knoREI/IN20GS2000708
applicable to the chemcally related conpounds. In
general the active conpounds may be nmade fromthe
appropriate substituted 4-hal o qui nazoline conpounds
derived fromthe predecessors substituted

DETAIEDIESCRIPT1ORESF Iﬁﬁgtgoﬁ)o gormpounds of present

I'nvention are prepare W ng synthetic

Forr@mlhdrmnlpouﬁdé(aﬁ&ﬁl)ariﬂﬁ]:eut&lﬂlrﬁc\ept@ﬂ‘é}sﬁlts {HWof nidy( Hfé/ﬁf@pﬁied by
A B CN=N N

any Rr%eis KGR OFDS FRECRELAD oS mhﬂ@%ﬁm@afﬂd se@@m(amdso I general the
active- c@rﬁ#}bm% Ne ﬁl@&é’%ﬂ)ﬂw thd %{y}l)% s?b{s;\}tg’geﬁzh'l h%ﬁ)o ggﬁl)clzohne

10" SCHEME- | are
coma@urabcdwved'\ﬁ@neﬂw prSdeae%atscsngtlto’thfﬂlH -froingzolinedvenesy The active

cofo i of b Gy gl sREL Lo BRI P Ee Bhassas-Le

by: (a) Tr@ating a conpound of jornula A NR,).HCI
(R,W) N
n ———> R,W)n — (RW)n
1 ) (RW) ) (RW) /)
N
A C
N=N
N NH
CN N
X N Y/R2
(R,W)n R.W —_—
1 ) ) — ( 1 n //'
N
D E F
}\]:N\ N=N
N& N\RZ Nao N\RZ
XN Sepe‘ration of1H-,2H-isomers . XN
(RW)n /) - (R,W)n /)
N 'N
G + G1(2H Isomer) Formula-|

SCHEME-I
Ri, Ry, Rz and W are defined as above.
Where X is a halogen or sulfonyl-leaving group.
Where Y is a halogen or sulfonyl-leaving group.

Various compounds of formula-I are prepared by:-

(a) Treating a compound of formula A
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WD 2009/ 057139 PCT/ | N2008/ 000708 O OH x ~ NH ~ N ~ ~N
(RM(Wn / N'I (RIWMn / N _|I (RIWn N) A Bwth a
wh200098132 | ng agent such as thionyl halide, phPGPIN2008000708
trihalide, phosphorus pentahalide, phosphoryl
—trihalide to obtain 4-halo substituted quinazoline
derivativatigges of fornula-B, whekin RL, Wand n are
as defined ove. The reaction can be |performed 5

ei t her Y N#Ht hout any set Ve YNW th sol vents N
B t hy| prie=ehf dR{\WW, | eng| |di-ehb-ofR, 48y )
<= =
tol uen e, cycl ohexane~%t c\N“The tenperature N
the reaction. is maint ained between 25 C to 150 C,
preferably the refl wAtenperature of hal ogenating =~ B

—reagent. 10 (b) Treating the conpound-of formula-B, X
w1ﬂi\l(aRBe)l¢g@na‘t1ngl zﬁgenf @ih&/ﬁ ras (t Yx\%'l1 hiidé, ﬁlO@phd%@l hrlhzﬁlicfél li)‘lﬁt)sphorus

ined as a bove)

pen ;11{(%0 E)QI g%\p@é ﬁph@lu}gzﬁo é@tau@ 611@@1@,1bs‘§(91|t@1@mn@230¢1h@ desivatiyatives
of f&ﬁmﬁé—-‘BC@vﬂér&ﬁﬁlh\gf; 2y gﬁ%rlﬁ%eﬁhgf E&f ol $n8 ? *1?1&' gan Pbe performed

substituted qui tri g e H:
cithepuietatly naitlyous any solveheort with sobents &u@fﬁ ak hﬁﬂiﬁeﬂe‘ﬂdﬂbmw ethylene

d ai ned pbetween 25 C to 150 C, preferabl¥
1ch|1gbcﬁfa tt8h168?’a€‘§i ae, CEHelexant st ¢) he, Emperjurehel the reactlon is
maif@iee Wetv&n 3 p@% QS@OCM)B@I% t@lrefﬂxl\le}npgraugrgjo\fvhglogenating

No% 31- (R1IWnN
reagent. -

(b) Treating the compound of formula-B,
X N(R,)+X-

N N N N

(R,W)n ) (R,W)n
— 1 =
N N)
B C

with trialkyl amine (NR3) (where R; is defined as above) in a suitable solvent such as
toluene, xylene, cyclohexane or C;-C¢ linear or branched alkenes to obtain the
substituted quinazolinyl-4-trialkylamine halide quaternary salts. The temperature of the
reaction is maintained between 25 °C to 150 °C, preferably the room temperature

conditions.

(¢) Treating the compound of formula-C,

N(R,)+X- CN
N N

(RW)n )N —— (RW)n JN
, ~ N/
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C p WO 2009/ 057139 PCT/ 1 N2008/ 000708 w th cyanating
agents such as sodi um cyani de, potassi um cyani de,

weupeosa3cyani de, trialkyl silyl cyani de etc.PCT/IN2a08/000708
sui tabl e solvent such as toluene, xylene, cycl ohexane

mﬂloéyanﬂingcﬁgént@ &ath @5 JodRMATC bfﬂn@é &8ium cyanide, cuprous cyanide,
di met hyl f or mam de, di net hyl acet am de, formam de

triallgyl silyl VER SiEn 18 WeSI%fab@tsmva%wch agriPHsneUE et [y pleBexane or
f

O I B PP 5 808 P, SRRSO, Bpmanice,

etc., 28 oEﬂaimth:eBﬁb{t;tuterlréleémmhjumaabhﬂdé@f CormillaD,Grhdre R; and n are as
Treating.the co oun f formula-D, N- NONH _ChN N N

defirgd %%0(?%1 tepERr teseit hy rton aszmalaf%%& Bejeisen 23 uEHoAS0 °C,

pref&asly e @xtcle,1260cal kyl silylazide, etc., to obtain the
conpounds of fornula E where R and n are as defi ned
above. The reaction is preferably carried out in the

i tabl e sol vent or diluent, f
@ BRI afnfult B TEs ot nanol . et hanol ¢

|sopropanol an ester solvent such as ethyl N—lﬁ
acetate, a hal ogenat ed sol vent such as rretgyl.ﬁ
chl oride, chlorof ann or carbon tetrachl orideN4an et her
sol vent such as tefrahydrofuran, 1,4-dioxane, |an
aromati ¢ hydr® n( sol vent such as t Rr a

di pol &R,V nt steh=as KRNW)n
di met hyl f or ne , N-di net hyl acet am
N- et hyl pyrroli % n-2-one or di met hyl  sul phoxi de. 20
The reaction is convenl ently carried out att-a

st 1
Wlthpgiﬂ eﬁﬁ% F‘%é?lté @u 1 r an ¥ ?c%ogﬁglggg es1|l?f {de %Q‘i ,hto obtain the
companys ofifbrofuld B lwhﬂakeaREand n are as defined above.

The reaction is preferably carried out in the presence of a suitable solvent or diluent, for
example an alkanol such as methanol, ethanol, isopropanol, an ester solvent such as ethyl
acetate, a halogenated solvent such as methylene chloride, chloroform or carbon
tetrachloride, an ether solvent such as tetrahydrofuran, 1,4-dioxane, an aromatic
hydrocarbon solvent such as toluene, or a dipolar aprotic solvent such as N,N- .
dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one or dimethyl
sulphoxide.

The reaction is conveniently carried out at a temperature in the range, for example, 10-
150°C, preferably in the range 50-120°C.

(e) Treating the compound of formula-E,
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WD 2009/ 057139 PCT/ | N2008/ 000708 ~- R2 N-N-N N ~J N
HN~1-N NRR N/ N \ ~-NY,RR NN (RIWn / ) -

W@ RSB + (R Wn NNN EF GG wth al kyl BET/mg008/000708
agents of formula F (Y and R2, as defined above) using
a base such as alkaline netal carbonates, hydroxi desaz
met al hyprnMles, netal al koxi desN_—_t]\etra al kyI
guani di r&fa@ﬁal kyl lithium LDA/ et The sol vent.é(\l u%\?d

ytrile, dimethyl 5 foRg ATt
an, toluene, etc.

rea X com/enl ently edqut at a t e
(R,Wym— ange -For—sex ayw)a; SOg‘l‘p.pr(way e

rang C . (f) Purifying ound m
~formula-G (and its isoner Gl), NN P-N N=N_ N

NRE NRNNR NNN (R1V\)nf€r + (RIWn N' -=G,

witbs T peenis L, BRmoBy FILY o Do APTRAR e pecch as

alka@id @hdtal Eﬁ%oﬁ@c@éﬂ' h 0)1'1(15‘3 tﬁ%faﬁzlﬁjd)‘ﬂdeéj St MK@dees tetra-alkyl
Conmpounds  of formul a- substitutions on 6,

guarjdipess j alkyd nhﬂwrtlh LHAng eﬁCl Thk apéveatsd usels ateh acertomtrlle dimethyl-

f .
oL b Bes UnBSC CR AR Brolieh” DREg, P prennbS: geadign s
convehiRfillg dirkiéd bt 8 L&nGRAIRGY Tl the rhiloe) SHESAPIA1Q 0AF0PE Epreferably

compounds may be made fromthe appropriate

in the eangei20¢R08G. 4- chl or 0- 6, 7- O-prot ect ed qui nazol i ne
conmpounds derived fromthe predecessors, substituted
4H qui nazol i n-4-ones. The active

(D Purifying the compound mixture of formula-G (and its isomer Gy),

R2
/
_— }\]:N
N
N
R W)n‘©(\[ + R W)n_E:g . (R W)n‘©\ji)
=
N

Formula-I1

by recrystalhsatlon from a suitable solvent or by preparative chromatography to obtain

the required 1H-tetrazolyl derivative.

Compounds of formula-I with substitutions on 6, 7-positions with oxygen linkage and
their pharmaceutically acceptable salts there of may be prepared by any process known to
be applicable to the chemically related compounds. In general the active compounds may
be made from the appropriate substituted 4-chloro-6,7-O-protected quinazoline
compoupds derived from the predecessors, substituted 4H-quinazolin-4-ones. The active

compounds of formula-I are prepared by the following synthetic scheme —II.



conpounds of fornula-1 are prepared by the follow ng

synthetic scheme -11. WD 2009/057139 PCT/ | N2008/ 000708
WO@2009MR339 HCI R4A0 NH RA0 N R4A0 N R40O RA0 N RABCTMINA008/0D0708

N=N N=N NN NHNNN R2Z CNRRAO NY R2Z RAO N N R40

N RAO K LOF MN=N N=N N NRZXN NNR2Z HO N - R5 R@@{(_N
' g RS5O N) ornmul a-If Schene-]1 in R4
R She FBxs B i neo&gs: Y irsﬁ; N
pro r otp—and s s f;gcw,—>benz enzdyl——
sul fonylp S nyl ,

R”iatc.; Zis halo or “a 5 suitable sulif}‘?ne cont al ni ng
| eavi nd"group: The base uséd i-n the O al kyl ation step
is taken from al kali carbgaat es, al kali hydr oxNeas,
metal | i ¢ al koxi des, al ka“i h\églri des, al kyl i N’ni UI}Q

t et ramet hyp guani dine et SN (a) Treating a C ourfR
9 of formula H (or its tautofer of fornmula H) O X
R, N RARAQ Ny -R2 RO -
N v N
—_— —_— —_—
J P J
RO N RO N RO N
K L F M
A NN
HO \N RSZ RSO \N
/) Base /)
HO N RO N
N ~ Formula-|
' Scheme-II

Wherein R4 and Rs are defined as above and Y is a suitable protecting group and such as
acyl, benzyl, benzoyl, silyl, alkylsulfonyl, arylsulfonyl, arlkylsufonyl, etc.; Z is halo or a

5  suitable sulfone containing leaving group.

The base used in the O-alkylation step is taken from alkali carbonates, alkali hydroxides,
metallic alkoxides, alkali hydrides, alkyl lithium, tetramethyl guanidine etc.

10  (a) Treating a compound of formula H (or its tautomer of formula H;)

o) OH
RO JJH RO \)N RO \j'
— B 2
R0 N R0 N RO N
H H, |
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RAONI " RAON) " RAONH H W 2009/ 057139
PCT/ 1 N2008/ 000708 w th a hal ogenati ng agent such as
wao hoosyiishal i de, phosphorus trihalide, phosphoPCEIN2008/000708
pent ahalide, phosphoryl trihalide to obtain 4-halo
with ﬁ@%@&ﬁﬁ%ﬁg hPaZA a8 ethﬂﬁ‘l?'l iy, eﬁhd%fohorﬁ@ rtfTHAlateR, phosphorus
rern

R4A“and X are as i ned above. The reaction is
pentahaliw pénosph@wylrteaalﬁcye tmhtmd—hdnwub@ﬂtvf@ﬂtqumazwtehderwahves of

sol s-sugh a th e
ety T R
withdf ME gr e o8 fwitlh solv&as tsueh as Sndmylélie’iblﬂeﬂdé; adtideme dizhloride,

C- 150 C, preferably the reflux tenperature,oof

toluehe ydmeaeyohehezgass efc. (T tympereiuse of the reasHpB dn@aipfained between
0 R4 () 1
25 G okl ket ieute bebgRiulle B 25 ZPove

The reaction is carried out in a suitable solvent

sUch as tol uene, e,. cycl ohexane or Cl-C6 |inear
(®) ﬁﬁatﬁ?gathéﬁ@@%‘l‘n@e‘?ég ylg1 Iobtain the substitut ed

qui nazol i n-4-yl - quakernary trial kyl am nemRI
salts. The terrperat re of the reaction ig |nta|ned

bet ween B,@.t 03506 IQrefera*BJ;Q room
tenperature cqg ons.|'15 (c), Tres t he ‘conmpound
of formula-J, B3} +X-~ RAO N RAQ RAON RA0 N K

wi th cyarRjOng agent N such as Bgdi um yaniNle,
pot assi um cyani de, jcuprous cyanide, 20 trialkyl silyl
cyanide etc., in a suitable solvent such as tol uene,

w1th)ﬁ‘>i£1ﬁ919amﬁ1}é ‘{NRE‘ SNRRER Qs Gdfided osiaB6Rd ). OThdeastivreid carried out in a
kenes, dinmethylformam de, dinethyl acetamn de

su1tabt¢rs¢m@ach as tjuene; wylone. sy plohereans ob Sniisinge or branched alkenes
to oﬁ}aéﬁ/ HO W Bsr%%gcli d?l%’?azgfm 4o§lmau§te§1ar¥mlﬁﬁﬁ<yﬁ§nn5%aﬁag Slts. The

temperature of the reaction is maintained between 25 OC to 150 °C, preferably under the

room temperature conditions.
(c) Treating the compound of formula-J,

N(R,)+X- CN

R,0O NN R,0 NN
J /
RO N R,0 N
J K

with cyanating agents such as sodium cyanide, potassium cyanide, cuprous cyanide,
trialkyl silyl cyanide etc., in a suitable solvent such as toluene, xylene, cyclohexane or
C;-Cg linear or branched alkenes, dimethylformamide, dimethylacetamide, formamide,

etc., to obtain the substituted 4-cyanoquinazolines of formula-K, where R3, R4 and X are
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WO 2009/ 057139 PCT/ 1 N2008/ 000708 defi ned as above.

The tenperature of the reaction is naintai ned between
WQ20000513950 C, preferably at 100 C -125 C (BOQT/IN2008/000708
Treating the conpound of formN=N N NH CN R4A0O N R40
deﬁn@h as aboveOTHe fempiidilie JF kitAkhdtibnag aRiRaidue Betvedh as’C to 150 °C,

I de, pot assi ym azi de, trialkyl silyl azide, etc. The

prefer@éy:ahkﬂﬁ) ‘CG-125eCerably carried out in the presence of

a suitable solvent or diluent, for exanple an al kanol

such as net hanol, ethanol, isopropanol or ester.such
(d)T?e%tlﬁglthcoa@ﬁiu@ﬂ@fforﬁp a hal ogenat ed sol vent such as

nmet hyl ene chl ori de, chloroform or carbon N=N

tetrachl oride, an ether solvent such as /A

tetrahydrofuran or 1, 4-di oxane, an-aromati dNg NH

hydr ocar bon sol vVeNt such as tol uene, or a dijpol ar

apr ot ig osol vent uch as NN-di net hyRQ@

di met hyl aggt anyde;NN- et hyl pyrrol i din-2

di net hyl g I@xud 15 The reaction is

carri ejoout >t aNfenperature in th&©ange] faol

exanple, 10 tq 150.degree. C., preferably in the

range 50 to 129. degree. C. (e) Treating “thé compound

o A ol LA M e

al kyI atl ng agents of corrpounds of formula F (Y and R2

as defi ned u a, base su f';q * :l ? m(zixrl
The gaetionin STTHYL FURFAES: in P PFIERCe Gt ptaRleippvent of Gitden, for
exanBl& Bh Q112651 sudh kY he\@gngﬂ Q{20817 13 Brdpendéll NZBRS é&l@%(b%hyl acetate,

a halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride, an

ether solvent such as tetfahydrofuran or 1,4-dioxane, an aromatic hydrocarbon solvent
such as toluene, or a dipolar aprotic solvent such as N,N-dimethylformamide, N,N-

dimethylacetamide, N-methylpyrrolidin-2-one or dimethyl sulphoxide.

The reaction is conveniently carried out at a temperature in the range, for example, 10 to

150.degree. C., preferably in the range 50 to 120.degree. C.

() Treating the compound of formula-L,

R2
= —N
'\ NN
Ny NH NN
R0 Sy R2 RO N
J - A
R,0 N . R0 N
L F M,

with alkylating agents of compounds of formula F (Y and Ry, as defined above) using a

base such as alkaline metal carbonates, hydroxides, hydrides, tetra-alkyl guanidines, alkyl
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lithium LDA, etc. The solvents used are acetonitrile,
di net hyl f or manai de, di nethyl acetam de,

wo 2qpabisld of uran, tol uene, etc. The reacti on iBCI/IN2008/000708
conveniently carried out at a tenperature in the

lithinem A S etc. btenpilesntd Oset5A€, agetamfiteilq bdiynethylfohmamaidgedimethyl

scctRigifhuiiray brapy 101 iomle! iy SoMRn R FRTRN caied out at a
tem%ﬁﬁrrlé\lné tﬁ%MN'\}/llgé,li\lfongﬁﬂﬂe,N 0Bl ég'?]bl%‘ﬂ the%tq%é\é%f‘?@%edﬂc.

by recrystalliati roma Sul

() Rewifying theoyoniyyoupd epiatuat oXformhladvidtodjitasomet MIObt ain  1H
tetrazolyl derivative of fornmula-)M NEN N=N N N, R2 N
N, R2 HO N RZ RS5O N / Base RSO N N

ﬁﬁ ounds of for;?bT%{-N

_ O (09)
wi th al kyl Phhg

N—

reacti on of

agents of fHN B and R5 are

defi ned above), using a base sfich as al kal i ne taIR2
carfpena ' hydri dgs -lal kyl
guani di tc. The TN
used ar ile, r manal de mstﬁyl
acer,@m dey” t eNrahydrRyodr a ONUene, Hefc. N
reaction i g,conveniently caryi ed out at a tepperature
in the range of, for exanplée,t 10-150C, preferably in

0 0-80C,.15 .1t is,also to.bhe understood .
by SRRl ot Sbae R PRebByYE ISR o obtain
1H eaizodyl &kivative sloviatiiedN as wel | as unsol vated forns

such as, for exanple, hydrated fornms. It is to be
under st ood t hat t/NTe nventi on encorrpassejgw\l such

sol vated f orns, WC \pfgfsess anti - Nao N\RZ

HO Ny Rz RO

7B
HO N) ¢ RO N

5
N 0

() reaction of compounds of formula-N with alkylating agents of formula-RsZ (where Z
and Rs are as defined above), using a base such as alkaline metal carbonates,
hydroxides, metal hydrides, tetra-alkyl guanidines, alkyl lithium, LDA, etc. The solvents
used are acetonitrile, dimethylformamaide, dimethyl acetamide, tetrahydrofuran, toluene,
etc. The reaction is conveniently carried out at a temperature in the range of, for example,
10-150°C, preferably in the range of 20-80°C.

It is also to be understood that certain quinézoline derivatives of the formula I can exist in
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be

understood that the invention encompasses all such solvated forms, which possess anti-

proliferative activity.
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proliferative activity. 20 WD 2009/ 057139
PCT/ 1 N2008/ 000708 A suitabl e pharmaceutically
waewepsakd e salt of the quinazoline derivati veP@f/N2e8/000708

invention is, for exanple, a nono- or
di -acid-addition salt of the quinazoline derivative of
the 5 invention which is sufficiently basic, for
exanpl e, an acid-addition salt with, for exanple, an

A suﬁﬁ'lgé gﬁ&hﬁc@ﬁtl&ﬁ? {pt@&é galt (‘;fothe ‘ﬁﬁﬁﬁ%lﬁle J&‘l@ﬁt@\% bt Savention

brom c sphoric, trifluoroacetic,
is, fari txample neB Inedno;- ctradltaewd-addlﬁmalt of theybimeoling qbehmatlm of the

r 4- | uenes.ul n| cacid. 10 The .i ntio

invelon it I FPSFEREY BEIE sGints ag ar dudiiiRe' B vl s gxampte
an ifbrghfie 6© de%iuﬁc' a01§e|f&0teﬁ§in%160'ﬁ hitriel h @cﬂﬁrbﬁﬁd N@ilphuric,

of V\D 2009/ 057139 PCT/ 1 N2008/ 000708 6, 7- met hox
phosghasis, j triffuerpagetia, eqitrisz gnajels, (artariqu ifragts. méthms%gqm@ sor 4-

V to VIl Conmpound Structure Chem cal nane

toludfed o £id Y\ 1 Y\ o5 D

6, 7- Di met hoxy-4-(1-(3-nitrobenzyl)- ~ H3C N

"1Ht etrazol -5-yl)quinazoline H3C,0 N VN=N1 NN

NHa 6, 7- Di met hoxy-4- (1-(3- ,0 H3CIN

The BRERRRERSH ﬁarﬂ-é"u’l{n‘f‘}‘ A f03i0¥kD intermediate compounds of the formula I

selected from the group consisting of



H3CO NJ qui nazol i ne
6, 7-di met hoxy-4-(1-((1-nmethyl-IH H3C ~0 I N N&. .
w0 pdodazaBe 2-yl ) met hyl ) -1Htetrazol

\

VI N N=N

N=N N N 6, 7-dinethoxy-4-(1-(pyri

NINCHS3

Co

-5- H3 yl) quPCTEER0081®0708
di n- H H3

6,7-I0ihethdky$ubstittited K)-¢tdtkhtobi- §-g)ajuirmzdline ddd¥ativéd &P formula-IV to VII

qui nazoline 5 WO 2009/057139 PCT/| N2008/ 000708 i)
CoRpdudd Met hOXy quipaéatd ne derivatlves CoRReMea name
Structure Chemical name Number IV b _
Nembeni net hoxy- 4- qui nazolinyl)- + G trimethyl amoni um
L,R}uu de—NEH3) 3—H3 €O+t HSC,
N=N
Ne N ~NO,
o 6,7-Dimethoxy-4-(1-(3-nitrobenzyl)-
H,C SN ‘1H-tetrazol-5-yl)quinazoline
HyCe P 4
0] N
v
/N =N\ \Q\NH
Na N 2
o 6,7-Dimethoxy-4- (1-(3-
:32 \/)N aminobenzyl)-1H-tetrazol-5-yl)
o N quinazoline
VI
N=N N\ N
/ \
: Ny N N .
CH .
O \N 8 6,7-dimethoxy-4-(1-((1-methyl-1H-
e _ imidazol-2-yl)methyl)-1H-tetrazol-5-
o N
yl)quinazoline
VII Vi \
N=N
/ \ =~
Na N N
o 6,7-dimethoxy-4-(1-(pyridin-2-
H,C” =N ylmethyl)-1 Hétetrazol-S-yl)-
HCso N7

quinazoline
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ON IV d N=N 6, 7-di met hoxy- 4-

gui nazoline H3CG O\ \ NH3C. O /

WQ 20000572009/ 057139 PCT/ 1 N2008/ 000708

(1Htetrazol

-5- N NH yl)
NJO 510 15 20
i) 6, 7-BUBIN?068/000708

~ ui nazol i ne derivatives Conpound Structure Chemni cal
)6 Met}i&uyf‘qafnah@liﬂe deriGhtives3C-, , , -0

A-chl oro

6-7-diet hny\/

mu nazol i

N HCO I N
e Mllh _+ Cl

Conperny 3

6, 7- di et hé@mﬂﬂﬁw nazol i ny

|)- H3CCmjcal name

t hyl ammoni um chloride H3C O|NJ VIII CCN H3C-O
N 1T 4-cyan -6, 7-diethoxy- H3C O N| quinazoline VIII d
1) o= 6,7-dimethoxy-4-quinazolinyl)-
N .
trimethylammonium chloride
N(CH,),
_0
H,C \)N
770 N
Ivd /N=N\ 6,7-dimethoxy-4- (1H-tetrazol-5-
Ny NH yl) quinazoline
PLe)
H,C™ \)N
H.C /
N0 N °




(1Htetrazol -5-yl)

u

N X NHH3 C OB, 7-di et hoxy- 4-
5 10 WD 2009/ 057139

H3C*O N'

~ ~N qui nazol i ne
weE@npoAeN8/ 000708 iii) 6,7-Di -n-propoxy qui NEZDIN20€8/000708
derivatives Conpound Structure Chem cal nanme Number
ii) 6, XtDitiOxy quGEzolind\eriyalive N 4-chl oro-6, 7-dipropoxy -
Comgbtagoline Xl I IStuctordd  N(CH3) 3 Chemical name
6, 7- di pf opoxy- 4- qui nazol i nyl)- H3C~~O N
Npmbggt hyl anmoni um chloride” H3C [0 Xlilc CN H3C~! O N
?E{\ﬁyan =6, 7- drpropoxy= H&a=—3—9—quinazottne—xtd
HC_-©O XN
Hy " No ' N/) 4-chloro-6,7-diethoxy —
quinazoline
VIIIb B
+ ClI
: N(CH,), . . .
n 6,7-diethoxy-4-quinazolinyl)-
HC. O S
J\l trimethylammonium chloride
=
H,C” YO N
VII ¢ . CN
HC_© N
PSS /) 4-cyano -6,7-diethoxy-
H,C O N quinazoline
VIIId /N=N\
N NH |
H,C._ O SN 6,7-diethoxy-4- (1H-tetrazol-5-yl)
quinazoline
H,C” O N/)

10
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N NH H C~~, O 6, 7-di propoxy- 4-

gui nazo

wWERmpKAGD8/ 000708

line 3 0 &,

(1Htetrazol
5 10 WD 2009/ 057139
i v)6, 7-Di et hoxy substi t ut eRICT/IN2008/000708

-5- H3C yl)

4- (tetrazol y-5-yl) quinazoline derivatives of fornul a-

iii) 6)/]—Dli-nt-lwfop®cmmcium1i36 d@ni‘vtatliwa Cherri cal

nane Nunber VI II

I’\ N/ IN Im G CL I\I}\y 4' \J. \ H L ¥ uunh-’"l ) ||uv \J
CO‘NpTﬁldtetrazol 5- yIL% fazoline HCO N | Shfgigelnang
NMaBer 0 1-1 3 -((5 -(6, 7-di et hoxyqui nazol i n-4- H3C-0 N
[Jl yl)rlH-tetrazol-1-yl) methyl) | H3CO N aniline x_
X nN=N N, NN
e
H,C™
ch\/\o 4-chloro-6, 7-dipropoxy —
quinazoline -
XIIb
+ ClI
N(CH,), : o
o 6,7-dipropoxy-4-quinazolinyl)-
H3C/\/ \)N trimethylammonium chloride
H.C o
3 \/\O N
Xilc CN
0
H,C™ 7 SN
4-cyano -6,7-dipropoxy-
H3C\/\ //l Y . p Poxy
O N quinazoline
XIId /N=N\
No NH
0 6,7-dipropoxy-4- (1H-tetrazol-5-
H,C™ \)N 1) quinazol
y1) quinazoline
H.C =
3 \/\O N




H3C,,--,ON CH 3 6, 7-di et hoxy-4- (1 -((1 met hyl-1H \
~1 HGC- o Nimdazol-2-yl) nethyl)-1 3
w0 2aazaBe 5-yl ) quinazoline XI N=N N N N H3CPET/N2D@00708
6, 7-di et hoxy-4- (I -(pyridin-2- ylnmethyl)-1
iv)6,Diethosy shibSituteld @-(tetiizyly)5gyl) qamerilive deXivatives)of formula- VIII to
6, 7- D - n- propoxy substituted 4-(tetrazoly-5-yl)

Coipduddz ol 1 ne deri vagdaorgs of Tormulla- XI'T  dremidl n¥es:
2009/ 0%7139 PCT/ 1 N2008/ 000708 Cdgnpound Structure
Nanbefi cal nane Nunber X | N=N N{N NO2 "3c”o LN
@I_'-N = Propoxy=4=(1= \o- —Sc=, 5= 0N
Ittrobenzyl ) - 1H-tew_ﬁz yl ygdi nazoline X1l N=N,.
1 3-((%-(6,7 quinazolin4y|) 1H-
"3c--"40 ~N tetraz N> I)rrethyl)anlllne "3C/~, 0/
D X1V \NEN NI 4 (L( (1 met hyl - | 197+ Hl@h@@f-4-®+(3fn1trobenzyl)-
AN
/)N 1H-tetrazol-5-yl) qumazohne
H,C” >0 N
IX
=
Na N 2
3-((5-(6,7-diethoxyquinazolin-4-
HC_-© XN
) yD)-1H-tetrazol-1-yl) methyl)
P ~
HC 0 N aniline
X NN
N
NN L
. 3 - . A . o _ -
HyCu_O \y 6,7-diethoxy-4- (1-((1-methyl-1H
imidazol-2-yl) methyl)-1H-
H,C” O N//l _ )
tetrazol-5-yl) quinazoline
XI V% \
N=N
/ A =~
Na N N
6,7-diethoxy-4-(1-(pyridin-2-
HC_© N
) ylmethyl)-1H-tetrazol-5-
H,C” 0 N7 : .
3 yl)quinazoline

XI

V) 6,7-Di-n-propoxy substituted 4-(tetrazoly-5-yl) quinazoline derivatives of formula- XII
to XV.
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" 2-yl) nmethyl)-
yl)-6,7-di-n- N&.."

WORMIDSTUIN N 6, 7- Di - n- propoxy- 4-

(pyridin-2-ylmethyl)-1H H,
tetrazol - 5-yl ) qui nazol i ne

PCT/ 1 N2008/ 000708 W thin the present

(1-
CJ

1Htetrazol -5- CH3 "3C~,0 N
"3C~"0 p ropoxyqui nazoline

XV

0\ \N PCT/IN2008/000708

N5 10 WO 2009/ 057139

invention it is

Cohfpoliid under st ood T Rghyerypd1SoTar as ¢

conmpounds of the formula I
Nunbieve or racemic forms by

may exis
virtue o

Ertai n I
t in ogi Iérggcﬁﬁame

f one or nore

Pl 4, 5

Kot

rents—contatnhg—an—asymmet+
N enconpasseg. any h opt
racem c|form which pgssgs amct - p

activity.
be carri
chemi st |
synt hesi s
by resolution of a racemc
i ration-assay 10 MIT

The synt hesi

of opticall

techni q

irlthe art, fo
y active st

form In

e—carboen—atem—the
cally active or
roliferative 5

y active forns ma

ue$,7dPi ar-preppry-4-(1-(3-

. R Bl tptgh-
Vi tr o y$fquihaeslin¥l T

brom dej

i perpi+-Pi-hazol i um

1di met hyl t hi azol - 2- -2,5-d
assay, firstMdesc u, DYy
i s basedl on the abil MyMof a mitoch

BB EANiraDoh#3)- 11

dehydrogenase. emnzype fom viabl e celetrazdld-gdhaausl)idifne
tetrazoliurrri ngs rgﬁ! pal e yell ow MIT and form dark
blue fornkFaresys¥ahg | argely inpermeable to cell
menbranes  thus resulting in its aclcumilation wthin
Rl thy|cell's. Sol ubi I'\'H\Iat iog?of_ t hed-Ce((1smethylk Hd-imidazol-
addition of a deter geqt }(,g}bl \C: in .‘35/1) methyl)-1H-tetrazol-5-
Hac/\/o N yl)-6,7—di-n—
A0 N/) propoxyquinazoline
XV Y
N=N \ i
Ne N SN 6,7-Di-n-propoxy-4- (1-
ridin-2-ylmethyl)-1H-
NG \N Py ylmethyl)
HO o~ > tetrazol-5-yl)quinazoline
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15 liberation of the crystals, which are sol ubilized.
The nunber of surviving cells is directly
w@e@postisonal to the | evel of the formazan pr ORCIYIN2008/000708
created. The color can then be quantified using a .
Within bl epresdm r inveiitidnC itaS Ry be TiliderstsodathayamseRn &isUsdrath of the
0-1000 m coricent rations of Erlotinib and its )
comgaynds pfithe fogmplad smay exist in pptically aciive PReagsmie Suals byawirtue of

b n 3 . turers. ins t ;on .
one B oo AR o BB RO REIeC <3t R U Tavention
encdngmases any guctonptically atiiens raenec forredhichqosdcsess Mbfi-proliferative

.proliferation assay.were used,to treat, 1x106 A549 or
actify B S ST S5 BPUBTH cped e tis B 7o HBRoARNGY  standard
techiduédof 8tdantcy SlnBiStryVfell kil MCHE dr2 Bk ExAGHIE

}.]g!quO/@DS éPA.GE gel .undeer reduci ng conditions. %Rgstygg’legg from
opticedly actiwe Hpinganateriels ot bereseldtioy bbmrasemby fomes ( Bi o- Rad)

' noprobed for EGFR, PI 3K and AKT. Matri gel
Invﬁ%%{glﬁg@ﬁ assay The in vitro invasiveness of H1299 or
MTPRpARiferetibis agsayt he presence of various concentrations

of 3(§) NRC conpounds é as_det erm ned b%/mM]'T assay) was
MTT {3&6sduneibylfiazeldodr3 d-dirhemiigesrolismabromided sssay, Tics|described
by M&hfand e BI830is ek §ES &bifl i '

.y cells were lssusapended§?ﬁﬁg%gﬁﬁg%héﬁrﬁﬁ??g?g%gganrﬁyme from
viablgugslls denelaze the tdtragolon BSgs efthepade gellam MTHE awd form dark blue
9 00170 r.co r.t nent of .
form PR el bRl RS e AL SRR s cumutation
withischeahhy £eélts. Satubilatio2@0thd 581s Wi the sidditigh oPA)dedgineebsults in the
. W.th Matrigel, (0,..7, mg/m)... The | ower conpartnent of
tiberf o B s8R g nif ea’l\)‘ﬁﬂewgz@‘& BVmbEF QP ngsah, i direotly
propanidnilite theldvel veihe fadnlaomestotinet Biegfed! Thd edlor & then B¢ h@dntified

. incubatiaqn, the cells were fixed and stainhed with . :
using @ PSS GHEIBGHIR ASFAe dhigassBy Fredensusig i0pgipd goncentrations of
Erlofiddb BAd Aer®fatitbs in1898)and HE9ITEUE A 1R 6B 1SVAYBREd on ATCC and

quantified as percent invasion. In vitro angiogenic
as pey paylavigrage instrhetivas (FrialegNpmberg0d@dBKy properties of

Erlotinib and its derivatives, ideal 10 concentration

of drugs were used to treat A549 cells for 72h as
Westtess biot beadysgiar | i er, after which, conplete nedia was

| aced with serunfr di or h.. This
tdeal, g €6 Fcentiafn; drigined v LT SABEri‘on aiF waticg apgto treat
1x1049€5d9 fop H129gicele i £ppkopdiatetnh«din £ 7ENVESSAhS SYhihQ [§ftes were
extracted and fractionated on a 10%SDS PAGE gel under reducing conditions. The gels were

blotted onto treated nylon membranes (Bio-Rad) and immunoprobed for EGFR, PI3K and
AKT.

Matrigel invasion assay

The in vitro invasiveness of H1299 or A549 cells in the presence of various concentrations of
NRC compounds (as determined by MTT assay) was assessed using a modified Boyden
chamber assay. Cells were treated with these compounds for 48 h. 1x10s cells were

suspended in 600 pl of serum-free medium supplemented with 0.2% BSA and placed in the
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80% confl uency as per standard protocols. 15 Western
bl ot anal ysis As described previously, ideal drug

W@ oweestisat i ons determi ned fromthe MIT proli fRBCHIN2008/000708
assay were used to treat 1x106 A549 or H1299 cells in

uppapphpartnahtcofihd itandvasl] &ﬁhlbfa@(bemﬁfg OystaEiSERE [Scientific Cat #07-

20058 bies Rh botied b Mien) 8RR LR dRSE fommemRat of the

charB¥d? RS Filled vmvm 1 okfll_;&al% aRUufm HAAUSEIR WirBlalléked to migrate for
decrease .in 20 R expression | evel s when treated

24 %Meraﬁe\vf@ﬁﬁ%»nﬂlpdﬁaa Wegarhserthard stained wethe Hegrgs3 and quantified as
prevﬁ&éﬁr%érﬁj%dt(ﬁﬁiﬂaw%t Ge |1§9;3) MRl higafld | &Jﬂég\iérg Huﬂﬁff' @Y as percent
Matri gel invasion was perfornmed as descr
invagigieri al s and met hods. Using A549 cells .25 the
control conpound Erlotinib decreased i nvasi veness in a
dose dependent manner from 100 to 800ng/m . The above
In ViR YrigtpRiceREagounds caused retardation of invasion
simlar to Erlotinib at 1/10th concentration
To degrgioagihel pnti-engingeniel 79epertiss| of Jirkitingdr andt éts dderivetives, ideal
con&ﬁfr& fon'bt drl.gs véle?é/ g%ﬁ?ﬂter% 59?§<9fs\f§1d72h3g degcrl\éeg gegher after which,

StUIeS ove nen

A compl@tecmbén emssteplacgl withsersmi-ficenmeldia forc £2h. Iﬂ&ﬁsh sm‘uM@ree media was

09/ 057139 PCT/.] N2008/.,0 0708 Nude
termEih ¥ SO O 268 Uda g BB paehIE inEatoR, i NG 6l sfgwn to
80%fdoaﬂkenc§dps)pertstmdaxdkpﬁ@momce of a tunor (>2mM), mce
were given oral or ip treatnments of Erlotinib, and
above- nenti oned conpounds at 1/10th of dose of

rlotini Froma literature search, 100ng/kg of
WGSE‘?YPg’i‘?tﬁP Y§3d been identified as the base Iine dose.

As dos@itrb qmlmm ume Al coatmabishs deRHEREd MR HATINprofi feration
tunor growh simlar to Erlotinib at 1/10th

assay. Bigeeeieel 4t treph 1x{OpadhodB Ry 90 celitiinappragugtegnediy & d2h followed by
westeRY 81¥tirn: Usﬁﬂ%1 50209 &raeBLYO RRGHSHRY eéon%ﬂ@éj n @?du@éde a dose

superior to the existing standard therapies
depandent sleptepsecial EGF&r@gpl@mhgels Lféh?9as¢et1§‘p‘hqwad| b smnutr decrease in

I
EGF% le)%rles@iopn %O%ﬁ%ﬁenp&éa? {Vﬂ a%ox%sgl H!IO ed com Q)%ngss ut were less

ioned no oun
respalhmthmrAﬁmedis ot her ar ea such as

Matrigel invasion assay
Matrigel invasion was performed as described in materials and methods. Using A549 cells
the control compound Erlotinib decreased invasiveness in a dose dependent manner from 100

to 800ng/ml. The above mentioned compounds caused retardation of invasion similar to

‘Erlotinib at 1/10m concentration (10-80ng/ml). Using H1299 cells similar retardation patterns

of invasion was observed.

In Vivo studies: '
Effect of the above mentioned compounds on subcutaneous lung tumors in nude mice
Method
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pancreati c cancer and are potentially useful in
pancreati c-cancer therapy. 3. The above-nenti oned
woemelsadnpounds are al so wor ki ng on ot her ar eBCHINA0SHE0708
throat 15 and oral cancer and are potentially useful
Nude mitdrweset ingriahted alithc2xifeAS54N eerlhp;l th&fightluind 3idaB/Mnk. Upon the

2009/ 057139 P | N2008/ 000708 i nvention w | e .
bseRERE® P, TG ST SR TR BRI G PP FARERF f SR, and
abov%plﬁ&itfdnﬁd RUPIRLES at WMoY MoBd e AL EHOAE. FRASS H?egatﬁl% search,

limting the scope of the invention. Experinental

100rpg/dxgenf réot@ﬂEhadrrhe@n identified aptlepbasgtlirendese. Zhe hbm\reomentloned

om%%§g§§1g§%¥et%§ %ﬂ%%og ‘éuﬁl W&g% C—tf()) (F;I‘IO{[]‘%%H% { concentratlon

(10-8mgfmalind- 1 Va 10 720.0 g (6.05 rml) of thi onyl <
chl ori de and 50. 0g(0. 243 nmol ) of 6, 7-di net hoxy- 3H
qui nazol i ne-4-one were charged into a 2.0 L 4 necked

Advgﬁgg@&@}gsgﬁ@m{,éﬁ{gnconnect ed to a nechanical sti rrer,
her nonet er socket and doubl e surface refl ux

1. T(ho abevesmentidRed grovelncommunds ampepeaion tcethmmtmmmhdami therapies

ol MBS 5% P25 200 e AE b s

lung\hey: Aapgsy. t he mass tenperature at 15 reflux for 7- 8
hours under stirri ng. Distilled off thionyl chloride
2. cdhplaboet-neptiorsd neved gampaendsedre wlspoworking loadothéreangasych as

Panc%%%%al?ér# 5&% &l}% égegﬁg{aﬁ glg 1 ll'iﬂ ggﬁdcrgét éc%%g?r th? aﬁgs phere

3. Vhé ab@icnaehtioned mass coﬁ@ﬁmﬁrsaatwl@o dorldREoh OtHed Greh @hckB4k throat
45 m n. Cooled the mass _tenperature 25- 30C.

and fg] pangeT A armBoteREAll wsrf inihinat and ombcanggt thasapu s 60
m n under nitrogen atnosphere. 20-Filtered the solid
under nitrogen atnosphere. Solid was washed with 250.0
m of hexane. Conpound was dried in vacuumtray drier
cont ai ni ng phosphorus pentoxide at 30-35C till the
| oss on drying is not nore than 0.50% w w. Cbtai ned
52.50g (yield is 96.33% by
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t heory) of yellow col oured product. Ml ting range
214-220C. 25 HPLC purity 96.5% Spectral data : FT-IR
W@ KBPYH57138060, 3041, 2951, 2838, 1618, 1562, I1BOBIN2008/000708
1429, 1360, 1336,. 1232, 1163, 966, 878, 853, 806,
The ﬁﬁ}lﬁnti(ﬁllﬁim%mélﬂfully H?mr;‘iﬂb(ewm(d?%mlt—il)()ﬁ Withst;le f())l,l:rWiII—l% (SII)elfDiﬁc
Val ue(p :3.89-3.91 0-.CH3 , 1. S -k ,
examplag eéyﬁ&nzfﬂsgﬁtﬂ)he cgngfiedas limifing ghe Sm%cé? prypntion.
PCT/ 1 N2008/ 000708 13CNVR: 8 val ue (ppm: 56.55(20),
101.69(1C), 105.95(1C), 113.39(1C), 134.28(10),
Expdriygergal (pr@edue50. 15(1C), 155.68(1C), 157.30(10),
Ex 15F;§0(1C3 Mass @ 225. 6] M+l], 224.6[M 5 I Db)
ABP&par ati on of
12) Feparaticred fhaxltodo-gUT-daz ethbxyhlinkZdligt hyl ammoni um
chloride + cl CI N(CH3)3 H3C-0 N Trinethyl amne in
ToluenefH C 0O\ 31 ~ N H3COd N H3QC/ NJ
eyathyd V IBoE)per i gerbal Progedure: 6.50 Lt's of
HC\trihy})arri me——tol uene ol iti §n was taken into a
0. 0°L Y ne(ﬂ&@@ahb@hd“ﬁob DA Sk connected to a
mechani cal stirrer, thernmonmeter 10 socket and
condenser. Cool ed t he mmsypound-I8a20C. D 50.0 g (0. 22
nol ) of 4-chloro-6,7 dinethoxy-quinazoline was charged
under stirring at 15-20C. Stirred the mass for 60-
720.8 Q%’”(G.O@tméﬁ - A0fi oyl Sl d#leCarf0 m.@ggﬁmaﬁdj ot &, R dirR&Hoxy-3H-
filtrate was collected into a 10. L 4 necked round

quinpeslingrirgrcasere chpiged dnte 1el-§ Labheakid rounddmplons flagotanneased to a

t - .35 r_7, da w thout ~stirring. .
meclffifed SR8 Blratproet el ol 0L Wl ogbliobg0Rer eaction
mas®fienderitoteleae iRee rto nietlne gempeaails (N8O CLorno Uit ofaimethyl

dried in cuumtray drier contajning phosphorus
forma%feowﬁ @Y%@ viyept Teflyy temperatyge sMaintaipgd Hhy masspigmperature at
h 0 (bt At [ .. 0
sl 08 Dol ot ARy S8 090, hckbe lpfidly waer

vacuuangfebed8-702¢CCooled the mass temperature to 40°C to 45°C under nitrogen

atmosphere 1000.0 ml of hexane was charged under stirring. Maintained the mass
temperature at 40°C to 45°C for 30- 45 min. Cooled the mass temperature 25- 30°C.
Maintained the mass temperature at 25- 30°C for 45-60 min under nitrogen atmosphere.
Filtered the solid under nitrogen atmosphere. Solid was washed with 250.0 ml of hexane.
Compound was dried in vacuum tray drier containing phosphorus pentoxide at 30-35°C
till the loss on drying is not more than 0.50% w/w. Obtained 52.50g (yield is 96.33% by
theory) of yellow coloured product.

Melting range 214-220°C.

HPLC purity 96.5%.

Spectral data : FT-IR (KBr) : 3060, 3041, 2951, 2838, 1618, 1562, 1505, 1429, 1360,
1336, 1232, 1163, 966, 878, 853, 806, 656, 615,493,471.

HNMR(DMSO-ds):. 6 Value(ppm):3.89-3.91(m)2(0-CH3)(6H), 7.37(s)Ar-Ha(1H),
7.46(s)Ar-Hb91H), 9.01(s) He (1H).
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HPLC purity 94.8% 20 Spectral data : FT-1R (KBr):
3416, 3027, 1615, 1509, 1479, 1447, 1413, 1361, 1350, 1276,
WA 289/05712905, 1168, 975, 884, 830,662, 572. 'H NRGA/IN2008/000708
(DMBO-d6):. b Val ue(ppn): 2.27(s)N (CH3)3(9H), 3. 83
BCNMRR (GaGid3ppat)) 56.55(2C), 101.69(1C), 105.95(1(2, 113.39(1C), 134.28(1C),

s IR ITGE s mSa L Stadesdnpege

03 HAC) , 119. 2(1C) . 148. 1(10), 25
Ma%sgzg?@l%%% ( cg,159. 2§<|c§ 178, 1&10% Mass:

284. 5[ Mt ], 283.4[M WO 2009/ 057139 PCT/ 1 N2008/ 000708

c) Pr.epa ipn of 4-cyano -6, 7-di met hoxy- qui nazol j ne
1t) biceprokSRaf 6 ERefrpstsics ok sy medon baehloride
CH3CONH2 HC 0 N' 3 O N conpound- |Vc Experinental
Procedurf: 1800.0 m of toluene and 3% 0 g (0.13 nol)
nme

of 6, 7- t hoxy-4- 5 qui nazol i nyl ) -¥@Hsket hyl ammoni um
HLC Tk o™ ner e"ENATGERT nt on,e-8-0% 4\pecked round
ncbot | ask, connected to,a rre icgl stirrer,

thermondf er socket, condensEro” arfd ean- st ark
apparatus. Rai sed the nmass tenperatu under
azeotropic conditions to ref?q}&l’o"ln@h% Pature.

Explfimehtal PREeduR® dBBELs 6MRREGAHAR RN &ahkﬁgs%ﬁﬁd was taken into a
theoretical quantity of water 1Is separated. Kfter
10.00&+ ¢ megleadaroanil dwtiags fleghpsbateettd i & tmdchenicAlOgtirfernthermometer

110l , | 10 .t h 95-100C.
soolBLYE U508 €518 S0 BIPREARIRET Bl SR s
dimbfhb1y-guinesdlinb evagihsrged 'mﬂéxaétiﬂﬁ? at 125090 06titel tROmadfor 60-

mn. 1 g (0.40 nol) of sodium cyani de was charged

] 9. 80 _
90min aigh-3¢6c Insglnble spmpauadiwasaliered anshbltenteives gellected into a 10.0
f - ' L QF e at ure Sy
.+ BB L FEORAL ST SOPEE  58 c2s-
35°C Gord] days mdthoMbstirngiltérbe theantid bedPeidivis dagtedrvatt 100.0 ml of

till the conpletion 15 of water_ separation, by .
tolugng, pindeti arjogen gimogphege: Epmpapnt vasoftighs Borpramediray drier

cont?ﬁ?%o&ﬁ?gm?%gggg 0@% %?%tél%ﬂ}eggs'sé(gg&yir{gbik Bb AR han 1.0%
w/w. Obtained 38.80g(yield is 61.45% by theory ) of light yellow coloured product.
Melting range 218-224°C.

HPLC purity 94.8%.

Spectral data : FT-IR (KBr): 3416,3027,1615,1509,1479,1447,1413, 1361,1350, 1276,
1239, 1205,1168, 975, 884, 830,662, 572.

'HNMR (DMSO-dey.. 8 Value(ppm): 2.27(s)N-(CH3)3(9H),3.83 (s)2(0-CH3)(6H),
7.24(s)Ar-Ha(1H),7.41(s)Ar-Hb(1H),8.49(Hc) (1H).

PCNMR § value (ppm):51.1(3C),56.1(2C), 103.5(1C),108.9(1C),119.2(1C),148.1(1C),
152.3(1C),154.9(1C),159.2(1C),178.1(1C)

Mass: 284.5[M+1], 283.4[M]
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hours under nitrogen atnosphere. Cool ed the nass
tenperature to 25-30C. 200.0 ml of DM water was
w@b@pgeEd39 Stirred the mass for 20-30 min, and BEL/IN20eB/000708
the mass for 15-20 mn. Separated the top organic
1c) Pr £t1cﬁﬂﬂ4k®@hoa§v%neﬁb 8hhatdimeaqueous |ayer into a
) gﬁégxtractl on fl ask. Corrg%_gnd was extracted with 3x300
m of tqu re. Conbined the total organic |ayers were
char ged |n q a conical flask. Organic |layer was dried
s sodi um sul phate. Charged 0.0 g of
gar bonNa@ii sed theH RSB Legpetat ure to 50-
Infﬁ“ ned—theTass—t enpér at t 50-55C for 30-

t er edCHFONdi um HsGi @ p@'ﬁjcar bon

through hyfl ow bed and washed the sodi um sul phate and
carbon 25 with 250.0 nl.of tokuspeund=iIVerate was

ExpBpaprcieadbORD a1 o el andho b -1 ol k7 dimpthoxy—4-
qulnjﬁl%ogr.ﬁgf) nggﬁﬁ 1anf&991'nﬁ91 Ellfls 8 Rre E%eﬁg&f ﬁ'gb” 2231001 %P1 d round

I sopropyl her “was rged. Stirredt
bottorasfaskt esmectad upea Mecﬁﬁn&il&tirmr termiOmatien soelet t emmtdnser, and

h lid d hed 25.0 WD .
deanst AOBF A6 REH KB OBRRIOBROBS G e gendiiions to reflux
temﬁé?dmsl lgﬁni‘bﬁﬁe&' Eﬂeeﬁaﬁttel%gel%ﬁﬁ:e aq’etfﬁlkriﬁﬂﬂl%greﬁga 41?8%'[1%’5(@ water

t heory I ght yellow col oured product
is semiateudn@fneangw sgn@atlom&gommetedHﬁLsciﬂpdl A00.p IQBtCB%nes Cooled

Spect r al 9

the 5 feinBerais B 95 1PRTG “pTlg 0 08D defitiids pies hapged ot 05-

100@2Ma81ﬁ§me@212e nf63te 9atu14c9a4 95- H)dWFfoe Dlv5®ookﬁ)n 819 80 g (0.40
val ue( ppnm: 04(5%, 6|—0|) 7.30(s) Ar-Ha(lH)

mol)7ofspdaymeyatideowas chrapd Hc? #9°Cy smqmalaed/g}eu@a%sgﬁweraﬂwe at

S e e 0t e .

undeﬁae&(ob@) condfiibnS 2(hiRinedviwsnasd 1n@Ratindrd]refld 61 2he fdipletion
Preparati on of 6, 7-di met hoxy- 4-

of “(ams‘mr@%\gy §Z5HTopically nAslst Mkt Swthn vRe (RIRIgted.iseagd the
masytémt%o RC18beC.  Maintained the mass temperature at 90-95°C for 6-7

hours under nitrogen atmosphere. Cooled the mass temperature to 25-30°C. 200.0 ml of

DM water was charged. Stirred the mass for 20-30 min, and settled the mass for 15-20
min. Separated the top organic layer and kept aside. Charged the aqueous layer into a
extraction flask. Compound was extracted with 3x300 ml of toluene. Combined the total
organic layers were charged into a conical flask. Organic layer was dried with 50 g of
sodium sulphate. Charged 10.0 g of activated carbon. Raised the mass temperature to 50-
55°C. Maintained the mass temperature at 50-55°C for 30- 45 min. Filtered the sodium
sulphate and carbon through hyflow bed and washed the sodium sulphate and carbon
with 250.0 ml.of toluene. Filtrate was charged into a flask and distilled off toluene
completely under high vacuum, at mass temperature not crossing 65°C. Cooled the mass
temperature to 25-30°C. 100.0 ml of isopropyl ether was charged. Stirred the mass
temperature at 25-30°C for 45-60 min, Filtered the solid and solid was washed with 25.0
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3 N H3C, 0/ " NH4Cl H3C1O N 15 Conpound- 1d

Experinental Procedure: 400.0 ml of dinethyl formam de
wW@rw9asT18» g (0.09 nol) of 4 cyano PCT/IN2008/000708

-6, 7- di met hoxy- qui nazoline were charged into a 1.0 L

ml afne@;kepmremmdctmpbmﬂ fnaggliied ac 50U36eC 2dObeniRed BZ.A08 (TR85% of
rrer % ernonet er socket and condenser under
ylel(m)y 0

thegh of Jight yellawp relorredgredist. (0. 10 nol) of Sodi um

Melﬁﬁé%g@.rﬂ850@0919(@clo mol ) of ammoni um chl oride were

charged at 25-35C. Stirred the mass for 15-20 mn at
HPI;(Bp@ﬁW 986Pe.red the mass for 15-20 min at 25-35C.

el BRI (AL Atk eSS o102 158390, 1230,

117§4,@1hg82r343 18201 @53)i569 5041 d was filtered at 110-115C
and the filtrate was collected into a conical flask.

‘H NOBI(PYIS Preloxrd value(ppmp 54.04(s)2KO3CK3 ) (AN 7. 30 () AnHagltHy |
into a 5.0 L 4necked round bottom
751&8 %fbeg 2\%(r?ect eé@?g a nmechani cal stirrer, thernoneter
13cr$mk&t1ame<ap1aﬂ)iusm7@m¢)l aedxss@e:gcﬁ(m’y(l@ 2@@%9@51% 82(1C),
/1. N2008/ 000708 __mas f ormam de sol ution

1376 gCadH@ogxbcktlﬁ%W%t Q%O@QD dt5|7(ﬁ2(l®der stirring.

MasMad (At g1 thg .o 1j enperature at 25-30C for 60-90
asm' '72%(_[)1()1]@& t he s tenperature to 0-5C. Maintained

t he rrass tenperature at 0-5C for 150-180 min.

Ite lid shed with 100.0 m
1d) %@Z@%ﬁ“)@sﬂp@% iFifael By laeazaknes. 30C under
vacuum (bt ai ned 14.20g (yield is 59.16% by theory) of
product Melting range 207.2C. HPLC purity: 98.6%

Spectral data: FT-IR (KBr): 3421, 2986, 1/8}'5\1
1552, 1507, 1478, 1431, 1342, 1242, 998, NAGSNH99,

3. 28y 106. 72(10) )
A%, SICLON 149. 87(¢1C), 151. 4BCHQY" 0,
154. 65(1C), 156.54(1C). Mass: 258.14[M, 257.18[ M 1]
15

Compound-1d

Experimental Procedure: 400.0 ml of dimethyl formamide and 20.0 g (0.09 mol) of 4-
cyano -6,7-dimethoxy-quinazoline were charged into a 1.0' L 4necked round bottom flask,
connected to a mechanical stirrer, thermometer socket and condenser under nitrogen
atmosphere. 6.80g (0.10 mol) of Sodium azide and 5.50g (0.10 mol) of ammonium
chloride were ‘charged at 25-35°C. Stirred the mass for 15-20 min at 25-35°C. Stirred
the mass for 15-20 min at 25-35°C. Reaction mass temperature was raised to 110-
115°C.Maintained the mass temperature at 110-115°C for 8-9 hours. Inorganic solid was
filtered at 110-115°C and the filtrate was collected into a conical flask. Cooled the filtrate
to 25-30°C. 4000.0 ml of ethyl acetate was charged into a 5.0 L 4necked round bottom

flask, connected to a mechanical stirrer, thermometer socket and addition flask. Reaction



10

15

20

25

| . Preparation of 6,7-D nethoxy-4-
(1-(3-nitrobenzyl)-1Htetrazol e-5yl) quinazoline
W@ @oapsusd- V). NO2 N NH N. N TEA H, G0 NOS M3IZN2048/000708
\/ N N H3clo NJ + c~ Dinethyi acetamde Hc,0 I N
masCofrdonethiyll fdrmé&ﬁidEmhnioanasadddpd o etthy! acetdtSSoldtioh uadler stirring.

Maigl st 55 - B PTAEE o281 06 FF g i B e the mass

temBdrafuEEL b 08T, al@ﬁﬁtalﬂed%e“m%@éﬁﬂ;era’t&@% @9“@%”1'5@51‘80 min.
connected to a nechanical stirrer, thernoneter socket

Filtegerh thensodid and cbolid craist waphed Ivaﬂlleﬂinml ofi dtlay! raicetatsg €lompound was

e RSP i e BT A A LB o ot

Meldbg 3fhige 26.2%C.i on mass 25 tenperature was raised to
50- SSC Mai nt ai ned the nass tenperature at 50-55C.for

3-Nitro benzyl chloride solution {4.50 g
HPI(%P %3% of 3-nitro benzyl chloride was dissolved

S R T

965 o8, 639,@6Pi od of 30-45 min. Mintained the nass

P GREERECRS sipdtensl. SRR S tamit B o

sz(ﬁsroﬁ@m)f@w@}&-ﬂm(llm (RQ9RAIIThe mass tenperature

3 30C. 71875 t hanol was charged into a
CMR B vplyrepan: F630E Do PDAB(ICAS k6.6 Rt BH3(GCh 146.81(1C),

140 Rt e G S PR T 2 s ot
Masdi P68 hiyyM] 23t E8fviie] sol ution was added t o et hanol

solution at 25-30C during 60-90 min under stirring.
Mai nt ai ned the nmass tenperature at 25-30C for 60-90

L PSRt C bR TER | CTRBLRHI G- G M) Dt
(Compeudd-IVer ed solid, washed with 50.0 nl of nethanol.
Compound was dried at 10 25-30C. 11.80g (yield 77.6 %

by theory) O dried conpound-1 is. obtained. ti NO
range 22’1 2C-222. 2C. WN @ 2

Ny
H,c—O H,CO XN
+ Cl Dlmethyl acetamide oo //'

HSC\O 3 (6] N

Compound-1V
Experimental procedure: 150.0 ml of N,N-dimethyl acetamide and 10.0 g (0.038 mol) of

6,7-dimethoxy-4-(1H-tetrazol-5-yl)quinazoline were charged into a 500 ml Of 4 necked
round bottom flask ,connected to a mechanical stirrer, thermometer socket ,condenser and
addition flask under mild nitrogen atmosphere. 6.0 g (0.06 mol) of triethyl amine was
added at 25-30°C. Stirred the mass for 15-20 min at 25-30°C. Reaction mass
temperature was raised to 50-55°C. Maintained the mass temperature at 50-55°C for 15-
20 min. 3-Nitro benzyl chloride solution {4.50 g (0.026 mol) of 3-nitro benzyl chloride
was dissolved in 37.50 ml of N,N-dimethyl acetamide} was added slowly at 50-55°C



10

15

20

25

HPLC purity: 97.24% Spectral data: FT-1R (KBr): 3428,
3105, 2940, 1615, 1519, 1504, 1427, 1359, 1324, 1241,
wai®eos7miag, 1001, 966, 868, 851, 728, 658, 63RCT/BEL)8/000708

470. 15 1H NWR (DVBO-d6) 6 val ue(ppm: 3.92(s)
over22( @rﬁd&)f( 8015 nﬁnZIQI(gﬁ))tzﬁﬁH?)}(eZh&ss tend e’iﬂt(lﬁé Ar50EBS°THor 15-20 min.
67(t)Ar-H
Ralsgd 112@ @ai%wlg&at% ta f&p@?@ 3121@@;1}@4@&:4_@@ Ipé_s')s temperature at 80-85°C
284139, HO6JHER %;%%We &
for ?g l?fgﬁgzc 103“(112% n‘c}% th%(gf’?; 55088 P§75d W of methanol was
charQQCB 11fS<1 (alﬁp 1 23nc8¢d @yndl Bot@ER (ﬂka{s'k cahfbet2® ¢d@) mechanical stirrer,

' therrjr_lﬁrge ggs%%ét %élgde?_lé{rléd aéglgloaoéasg) at }%—%Ogﬁ( e ea(lc:%lcon mass of

dimekbfl. £B(akfidle sdBESA “?agfhdaEMf@]méﬁ%o? kotddn a@gmbé Gurig 60-90

Preparation of 6, 7-Di net hoxy-4-
min undgr3stigring d‘id@mtayme)i thetnpass rtmmramrq/atﬂiq&(i)‘ﬁhﬁml 60720 min. Cooled

2 5% Pd/ C
the pERTRRRA fo BRI DT oiplER e ey Trperhiugy BL& 5o &5 15p-180
min. Csnmlowmmtéfemw witghdd wﬁnm@ro A OF AleBhOK €buiRund Ofhs Uried at
for mani de and g (0.025 nol) of 6,7-
25300 Grek 10 e £1.0.36 i EheomeriZisigectaionnad o osaipkd.qu na
h d WD 2009/ 057139
Melw&%%g%g%%%?nfoa;gi O L hydrogenator kettle at
HPIZBplBﬁSL‘. OR24%g of 5% pal | adi um carbon (50%wet) was
Speciia] (A AT G650 995, AN Hads | kiiBn 150k 2030, 1324,
1241Maum 118 doeoddy d6048N, mage@%us& E@?t 40 psi) till

‘Hydrogen’ gas uptakeé is stop ered the

'H I\H\ARa(Dmomraw@us(pm oV B(e) Z(lﬁ)sl@H3Dﬁ6Hr),o@E2(sECH2)(2H)

7518 %‘,‘gf—]ﬁ@ﬁ{)f 76407 SRS 1557 @ggﬁ;@%{‘fﬁ), 83%:8180 2 e,

8.32(s)Ar-Hf(1H), 9.28(s)Hg(1H).
BCNMR § value(ppm):51.56 (1C), 56.45(2C),103.27(1C), 106.80(1C),

© 118.51(1C),123.16(1C), 123.32(1C), 130.23(1C), 135.15(1C), 136.92(1C), 147.55(1C),

147.73,(1C), 149.63(1C), 151.10(1C), 151.40(1C), 152.21(1C), 156.68(1C).

Mass: 395.2[M+2],394.2[M+1]

Example-2
2. Preparation of 6,7-Dimethoxy-4- (1-(3-aminobenzyl)-1H-tetrazol-5-yl) quinazoline
(Compound-V):

NO N=N QNHz
N=N 2 5% Pdic Ny N

NS
NN
HGC’O ~ N
H,c-O SV Ha/ Methanol J
J . H,C~g N
HaC~O N N
Compound-IV Compound-V

Experimental Procedure: 400.0 m! dimethyl formamide and 10.0 g (0.025 mol) of 6,7-

dimethoxy-4-(1-(3-nitrobenzyl)-1H-tetrazol-5-yl)quinazoline suspension was charged
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atnosphere. Filtrate was collected into a single neck
RB flask, and distilled off dinethyl fornmam de
w@ooplostied y under hi gh vacuum at bel ow 60C. CoRCEHIN20082000708
mass tenperature to 25-30C and rel eased the vacuum
into 8Q.00L fiydiofetexamele @D SCIROY 0 208 5% palla@iint &ﬁb@ﬂiﬁﬁ)%wet) was
for 45-6Q0 mn at 25-30C._ Filtered the solid
charggd gndes @trﬁﬁefbﬁtmféi?]aﬁé Hygrassuatipnl was cpmiedchti &3~ A0 psi under
0 0rg e r LS
oscﬂ?a'ilogi & 2§ 3‘6 C. &\?%1 th% ?ﬁrﬂ? loge h‘%a% né]fégﬁlr?cg p(%g- he B%lbjdtﬁl the
Hydmgbn gas u:plhkfrm stm@perg Fnﬂﬂardd&h@baslgstaﬂu@ighmﬁbm I@dd&md@ﬂﬂltrogen

At hGHF oR Al Fraspehedyich 5 Ognl dolimoy fsneie wierilrogen
o 3 A M b 1 5, GO s
formppadee@BnpleETy, uBRT highsGicut aklBloBVBIDCH 6T oded tHeungdsspemperature

to 2%3@"% %;dﬁﬂ%c%%gthé 3 %oégé @(1 O&%%%xﬁb(v?a@charged and stirred the mass

for 48- @)‘h‘nﬁl A3 AC: Haltled e @gmo\iv(ﬁs})ﬁa'vﬁflc_}wﬁ%ﬁ D)V of hexane. Compound
s

7.50(s)Ar-He(lH
‘was gr1gcle(a§)2 1(29 )Sﬁgwniicglc{y:aprg@(uﬁpm obtgmeglg) (Phe)crude product was

punti%&f’%% %ﬂ%@?@% h%6s 1@9 %)% ?1&1%5 gl%cg%l%&se as ethylacetate

and hé}ﬂan@&ﬁib@m OBRiBH 1CPDg (3639691l by thdd§) b (ptéduct with HPLC

6% 151.42(1C), 152.31(1C), 156.76(1C). WMass:
purity :{ 2],364.3[Mr1] I1.HO: Preparation of

1 -
sy AL TE oty e RSEIE bl s,

115(]\@&0}@53 801, 944, Huhlms 603063, 627, 4f|6c N H3C-0 N H3C-0 N
-V, i 7
H NSRS Bibher s s B e o oy,
5. 07@?@1{@(72@1& 995%@8'@59'}@1@(2@1)' &8¢ 3ndA LRI Be@18, 68b)6.89(H)Ar-
HA(1H), Iw(a)aﬁrrﬂﬁéﬂiﬁ 94(§)|Art1éf(ilﬁi& 3gs)Ag 1M nazol i ne into

ool Bam SR A0, RO LB 65 30s ORT ELSH1 4,
113. &‘g‘ti‘éf ﬁgsgogglltcf?m?’@@c }1'(322&%?16(5)“ ?2@6$(§ da,°f351351(f@)” 147.69(1C),

tion
148.95(1C), 150.63(1C), 151.42(1C), 152.31(1C), 156 76(1C).

Mass: 365.3[M+2],364.3[M+1]

ILHCI: Preparation of 6,7-Dimethoxy-4- (1-(3-aminobenzyl)-1H-tetrazol-5-yl)

quinazoline hydrochloride salt.

N=N NH
e QNH?. B i
NS
NN :
o IPA HCI HSC-OD\IN
3 \N —_——————

Compound-V.Hydrochloride
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HC was added. Stirred the mass for 1 hour. Methyl ene
chloride was distilled of upto renmining the total

wore®s/osuBume 30.0 m. 200 m of hexane was addedI/IN2008/000708
Stirred the mass for lhour. Filtered the solid and
solid was washed with 30.0 ni of hexane. Conmpound was
dried at 55-60C. Obtained | | té;l | ow col oured dry

ExpergmpaighBrogedue: Charged260 mﬂ ety chiloradsr 3nd. 5.81 (0iHG mol)

o B3 (00 A LS B U 00 o

4ne@d 80ur2817<&torﬁ 'ﬂéﬁc chfifdztedtd Iomechbn (el stir(’e?ltheﬁﬂ@ metekdblket and
c%\@ %giﬁ)b é éZGO 1239, 1205, 1131, 11101 1065,
condegsey "at Cgtiredy g mags for lﬁﬁgln zf&ﬁifr d@g&uﬂq;gg cleane. 0 giaf IPA

OIS BBp S g s I8 g g il oo
remaiping Ak fotdl, massﬁl.olllﬁtlwﬁ@\ﬂ -rila 260 nHia(f ek anebw Btadile B IF iy the mass

for g{gog( i t7' gotigé Jaighe 1@4/8‘1% &aéé%ffr wgtglf &Sgi-%@)of hexane. Compound

 was 2fieli34t163- 60@%8@&&@)1@}&%%113@(&@% Jcﬁg%%g Pl d 4.80g (yield is

122.77(1C), 127.54(1C 01(10),
87.2¥8by @010 Meltmgsr@(lg;@% 8366 9201 ByqductSiitg915% by HPLC.

spedipf: céfamﬁ-m %@gﬁﬁé@ 33}&0 3 30209078 MM, 2746, 1665, 1595,

150& mm msquyﬂrisz (t:irzrqahal t14d; 1p3glazok - 2ral 1110 1065 1050,
1Htetrazol 3r<}yé:]h@)qw nazol i ne (For mul a- V1)

917»8_8& Kﬁ‘? 82 778, TR1,484\5 \ NNH CIS TEA H3C-0 N CH3

R A8 5635 b e 55 B PSR arabuss ) .

5.07E)QHIR(IHY 649() NHXAH), &.356.40 (1) Arclfla, NbN (B HR6136-6.89() Ar-

Hd(%i)?} gmgga}ﬁ g?& &ﬁﬁﬁ%g%mﬂﬁézol i ne were

BN %eq'ah@?%nﬁ AT, K. 4:1((?@?6@03 Q@ﬂ@? hek ‘79{!‘63!0 2@@95(10),

connect ed a mschanl cal stifrer monet e

122 21 §an b3t 54hE), 134d1(1@n 182.49€ Qniida.68GL CY H7680ER 150.9391C),
151.@"7&@’%(&(1(:)’5.1§86~g(18: 038 nol) of triethyl am ne was

Mass : 400.3[M+1], 398.3[M-1].

Example-3
Preparation of 6,7-dimethoxy-4-[1-(1-methyl-1H-imidazol-2-yl methyl)-1H-tetrazol-5-

yl]-quinazoline (Formula-VT)

NN
r\fN:h{ | N}\I:N‘N\)\:?\

s NH \ A N CH,
ey e Y e, OO0
HGmo . /J l?l Dimethyl acetamide HC~0 N/J .

Hy

Compound-VI
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5 added at 25-30C Stirred the mass for 15-20 mn at
25-30C. Reaction nass tenperature was raised to
wGSHT 18I nt ai ned the mass tenperature at 50- BEIZIN2008/000708
15-20 min. 2- chloro nethyl -1-nethyl-im dazl oe
Exparohentabpfozedifieg§@n @dofMMdILY-d2methlyb a@tmﬁdbydnd 3.0 g (0.019 mol)of

o7 R e DS RIS e e s 250,556 4nccked

rount Mott32r Ak T dhnedlBd 1 AnR&tnidae stﬂ?eﬁsth%ﬁﬂ&ﬁét@f éUcEetanndePser and
50-55C for 15-20 10 m n. Ral sed e mass tenper at’

addiion 88k waden maildwittogdneatmespherand.8d at (103 8&11018 Of tr85iiy 1fantine was

ey 8390 Sl TRt 833 AR EBLL e et

was baisdédheo 60/55P0. MAin@imed B aRky téi%pé#&luﬁgath%@w Wl?bb%m 2-
acet at e. Oot ai ned c{Jure conpoun . g (yre
chlorps methylyyl-meghiypi asl@@cmlamortﬂaﬁa g(ﬂb@dg moB53- C{hMEQ]methyl ~1-

meﬂ%?%nﬁia%oteh%vgsy E‘i%@{f?écf E)l‘g r2|§ pl@ﬁ lﬁgk{ ﬁuTuithyl acetamide] was added

slowm et 5@4553C dbr B-§5 Jrdg Mma?athiddr’the niﬂ&?f&mﬂeﬁiﬁr@ aﬁbtl)ﬂs"c F6A15-20
HCI nmet hy

SR SRS A s s A B
85°P Té(ic ?—@Uﬁ&ns 51Q T@ dfﬁletﬁffl Methhiide Wshé’clmﬁg‘t% )ﬁH}sﬁﬁed" A& Pacuum.

CruCE c?)nmomad Wy)utiﬁéd by thet codoh cBroylayepraplazipl usieg hexa@e and ethyl

oo HBER LS Griroondrrien 2400 R 35 4 Rsbos socker.
Specqgnatﬁa}qqassarym [mqqtgsgm(gfvgask under mld nitrogen

at nosphere.. 3.80 mol ) of triethyl anmine was
Examaplgeld at 25- 30C. Stlrred the mass for 15-20 nin at

T TN N R —

15 25 20 min. 2-chloro methyl pyridine hydrochloride y
solution [3.20g (0.019 nmol) 2-chloro nethyl pyrd:%'@
N

hydroffifori de was dissolved in 25.0 m of N ¢y

N- di acet am d ] was
TEA _0
H C’O \N Hsc SN
+ C' Dimethyl acetamide ¢ N/)

N
HyC~o Hel

Compound-VII
Experimental procedure: 50.0 ml of N, N-dimethyl acetamide and 5.0 g (0.019 mol) of
6,7-dimethoxy-4-(1H-tetrazol-5-yl)quinazoline were charged into a 250 ml of 4 necked

round bottom flask ,connected to a mechanical stirrer, thermometer socket, condenser and

- addition flask under mild nitrogen atmosphere.. 3.80 g (0.038 mol) of triethyl amine was

added at 25-30°C. Stirred the mass for 15-20 min at 25-30°C. Reaction mass
temperature was raised to 50-55°C. Maintained the mass temperature at 50-55°C for 15-
20 min. 2-chloro methyl pyridine hydrochloride solution [3.20g (0.019 mol) 2-chloro
methyl pyridine hydrochloride was dissolved in 25.0 ml of N, N-dimethy] acetamide] was
added slowly at 50-55°C for 30-45 min. Maintained the mass temperature at 50-55°C for



10

15

added slowy at 50-55C for 30-45 mn. Mintained the
mass tenperature at 50-55C for WO 2009/ 057139
wWERPHKAAD8/ 000708 15-20 min. Rai sed t he nmassPCT/IN2008/000708
tenperature to 80-85C. Mintained the nmass tenperature
15-28min8Rai8&I3ht amasy tegnpevainrs. to §0-3§°Ci Maihtained dbe masiemparture at

f de,. d
3085856 7} thaltsh - NERRE Y Ao ison Mot Anir g e A under
vacullfX @Ii‘@de édtbp®ind Wasasheifiall by @'&:@]ﬁuﬁﬁﬁclﬁox%@to@raﬁ)ﬁy Q)Iydlsmg hexane
28. O% thory){of pure conpound wei ght. 5 Spectr al

and ¢fhylzce Rik-g (yiekl 8. Goy th@m)n«pﬁ IrECerp@ndiight.
C n di et hoxy derivatives of :
Spe"gﬁ?%@%ﬁﬁ?%%@@% gﬁé%vﬁf’f XI and the their
internediates VIII ato VIII d are prepared as per the
aIgrocedLg‘e 10 nentioned in exanples - 1 a to.1d and IV
Exapple ) Mass spectral properties of conpounds VIl a

The kil n%/gedruls cglrnggﬁmg&g@ 4'5@%%54%2 ﬁérrM% V%Q Bt &Im&%}ﬁﬁ% B&ABSunds VIII to

XI aﬁdﬂidlwm@meﬁﬁimsw IZE?B’(O?YI‘I’II—& ]arc*Zp'rEpdiﬁcMas pevlthe priocedure
C15H22N302C1 311, 311. 6 VI

mentgqngd {13 RXEBPISS 3 6“211‘% &%—%%[44 20 NH/% Vil d

i) M4sh3pectdd Dfpért28 61 @ong&ﬁmaﬁ MinZ8e- Vi 1] 1i) Mass

spectral properties of conpounds VIIIl to Xl _Conpound

Compewnd ar| MiVieleenlar MassMoteskler Njnber forMﬁB&pQ@Sght

ML 1. VIl COHLONZOL. 421 04234422 4 :
%ﬁ‘&ﬁé‘l N7 QR ]3T““Blll %93 4 399°8Nt 1 grp BB 384, 0 3%52".1%1

a4 X @mf}?{(ﬁ@i’w 370595579, 4 88, 7AMHY BExanpiesi]

to 12: The anal ogaus lconpounds of {3, 4- di propoxy

déIHb/at i ve§1s@fzzlﬁpﬂz€ézol i néld;énpoundSBIXIG[i\/Bd'] XV adtl.6[M]

Lvem : Ihlzl ;Cr ogé"m ﬁenjt foﬁ'&é’ﬁ oro I %4%T2TMV£2?p re&'Mai[Mﬂ]

ViiLd C1sH1Ng0, 286.0 286.3[M] 285.1[M-1]

ii) Mass spectral properties of compounds VIII to XI

Compound Molecular Molecular Mass peaks
Number formula weight [M+2] [M+1]
VII Ca0H9N704 421.0 4234 422.4
IX Ca0H21N70, 391.0 393.4 392.4
X C1sH20N30, 380.0 382.4 381.4
X1 C1oH19N70, 377.0 379.4 378.4

Example-9 to 12:
The analogous compounds of 3,4-dipropoxy derivatives of quinazoline compounds XII to
XV and the their intermediates XIIa to XIId are prepared as per the procedure mentioned

in examples — la to 1d and IV o VII




in exanples -1 ato1dandIVto VI WO 2009/057139

PCT/ 1 N2008/ 000708 iii) Mass spectral properties of
w@eoposmas Xl a to X1 d Conmpound Mol ecul ar MXCEENM0E8000708
Mass peaks Nunber formula wei ght Peak-i Peak-ii Xl

a C14H17|\I202C1 280 5 281.7 [Mrl] 280.7 [M XII b
17H26 2C1 340. 6 Xl
iii) props 1660 7%0%%%@16 NH/% XI |

C&Zh 5{]&1\502 Notebulad 4 P | Molethfy 1 [TM lJ '%§ eaks

spectral properties of conpoun s )(II ound
Nuvmbeu| ar l\/blf@mular Mass peeidhs NurrberPa‘ahnrmI al wei Pédk-ii

[I\II Lo N N W AV INFO4L- 449 O 4571 4 4511 XL

%5WOLGA@/¥2%§L 4LZ'2“62 9.5 x1 v| 28I ANEDE 4ps. 2807 [M]

RO 4 ; 5 VYo s i
%0 o 3917%%1\! %@I‘ZSN/U%@% 0 Ué46.6z‘ﬁ{?ﬁi' 9.6 [M]

2009/ 057 008/ 000708 We|claim~ 1. "A

AX[hteet r azol CEsH)t’yNyO:;ui nazold7d der i VWB\ZQMf-z]t he 272.2 [M+1]

f“"n“'la [l >0} W-a—N 5 Er\rmﬂa ] n |c
13;11{ or ClsanNso;z 77314.0 3143[M] °re T313.1 [M-1]

iv) Mass spectral properties of compounds XII to XV

Compound Molecular Molecular Mass peaks
Number formula weight [M+2] [M+1]
- XII CoHazN704 449.0 451.4 450.4
X1 CaHasN-O, 419.0 421.4 420.4
X1V CaoH24N305 408.0 4104 409.4
XV C21H23N70, 405.0 407.4 406.4
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10 Wis selected froma single bond, -0-, -S-, -CORE
-NH, -SO, -S2-, -NR6CO, CONR6-, - SO2NR7-,
WO NR?P88A39 or -NR8- (wherein R6, R7 and R8 eacPCT/IN2008/000708
i ndependently represents hydrogen, Cl-C6al kyl,
WecﬁanCchcl oal kyl, C2-Cbal kenyl, C2-Csal kynyl, or each

R9 where i.ndependen el ected from Cl1-C6
1. A%E"ﬁ‘ﬁ%ﬂﬁ’é’é ) RW‘aZI%Z‘eéSHV &?glffc’{%%‘ %I‘R[enyl or C2-C6
branched al kynyl ; or each Rl is independently
sel ected fromthe group consisting of hydrogen,
hal ogen, hydroxy, ami no, hyd%bi/la;(g no, carboxy,
nitro, guanidino, ureido, cy@b Nt rifluoromethyl,
azi do; 20 or each Rl is indepengéntly selected from

the group consisting of Cl=Céal kyl, C3-C6 cycloalkyl,
aryl, heterocyclyl, R3-s aryl,

R3- subst i t ut ed hek @%6 1- C6al koxy,

C3- C6cycl oal koxy, ‘(CL- xy, R5-aryl oxy,
Cl- Coal koxy Cl1- Coal kyl oxy;

Cl- Cbal koxy- C3- Cocycl oal kyl oxy,

Cl- C6al koxy- R5- aryl oxy, Cl-C6al koxy 25

het er ocycl yl oxy, Cl- CoalHepsymiatlused- het er ocycl yl oxy,
N-mono( C1l- C6) al kyl am no, N, N di (Cl-C6) al kyl am no,
formam do, am do, acetam do, Cl-C6-al koxyam no,
hydrazi no, trifluoromethoxy, alkenyl, alkynyl, aryl,
et er ocyclyl, fused aryl, fused heteroaryl and WO
nis 1290&/3357139 PCT/ | N2008/ 000708 fused het er ocycl yl;

| ected f k
W lscﬁFi‘;e R%?il‘nsagﬁ‘e%getbgﬁe ‘qr kchéﬁO%S Bf\iﬁl’ﬁggpen%%ht |]§'R6CO- )
CON%O” QBENRY, -Rk,send dmem%g- RéyhefeilC RO ; @hl YR efh Rd6fendently

IS i ndependent sel ected from substituted by
reprebaitolyairogdmny @Ii'@G?H(Yélﬁﬁféacydéalhﬁdﬂwﬁyﬂ&ﬁﬁl}ﬂocz -Carllsn,

nitro, guanidino, ureido, cyano, trifluoronethyl,

azi do; vvherein RO is selected fromthe group

I8t h&t Ris in@¥endeiigcRiectedGiédh RE,-Cy; Nidehied alkyl, C,-Cs

o ea@%‘&% $ Rgn@ 1? &%% ?s R3, -OR5 or -NRS5R5; Pklys
bran@@ﬂ@ﬂieeﬂl er%ﬁ@brﬁéﬁheélql\@n}’lnor phol i no, pyrrolidino,

4- R3-pi perazin-l-yl, imdazol-I-yl, 4-pyridon-I-yl,

- (C1- C4al kyl ene) (COZH), phenoxy, phenyl ,
or eqehemy issinképendentlyCeléted Ifﬁ)lﬁylthe godp -cp@distii® of hydrogen, halogen,

C4al kyl ene) ; s.S, SO ar. SO2; ar
hydrgsgieh §®inps %g@ﬁg;%&‘éﬂ?l y© g?’g’et eRjttpy o@iranidino,” "ureido,  cyano,
(Cl-C4) -al kyl sul fonyl am no,  benzani do,
mﬂugenzenegh??onyl am no, 3-phenyl ureido,

2 oxopyrrolldln-l-yl,_2,5- di oxopyrrolidin-1-yl, and
or each 1({1 Is 1n epgrllci(e% }9 ysleﬁ:%{eﬁoﬁgnthh\émgercr)gp Lortdd Stﬂlg = sgﬁl(yl, C3-Cs

cycloalkyl, aryl, heterocyclyl, Rs-substituted aryl, Rs-substituted heterocyclyl, aryl Ci-

wher

Cealkoxy, C3-C6cycloalkoxy; (C1-Cg)alkanoyloxy, Rs-aryloxy, Ci-Cealkoxy Ci-
Cealkyloxy, Cj-Csalkoxy-Cs-Cecycloalkyloxy, C;-Cgalkoxy-Rs-aryloxy, Ci-Cealkoxy-
heterocyclyloxy, Ci-Csalkoxy-fused-heterocyclyloxy, N-mono(C;-Cg) alkylamino, N,N-
di(C;-Cg)alkylamino, formamido, amido, acetamido, C;-Cg-alkoxyamino, hydrazino,

trifluoromethoxy, alkenyl, alkynyl, aryl, heterocyclyl, fused aryl, fused heteroaryl and



L0

L5

30

15 pht hal i m do- (Cl- C4) - al kyl sul fonyl am no, benzam do,
benzenesul f onyl am no, 3- phenyl urei do,
wWQ2@205M89 ol i di n-1-yl, 2,5-di oxopyrrolidin- 1 PgI/IN2a084000708
R4- (C2-C4) - al kanoyl am no R1L groups are optionally
fusedShtbﬁbbydllylﬁdeéye R3 dﬂ sélectad Sioini @+TSalkyINABAENeddllyl, aryl, and

selected frq Cl- HAal kyl ; cyano, net hanesulfonyl
aralk&lngsélmgmﬂn B’ Ydéos@zqr&h%qla@éw%ﬂs&t Cetlkylf r om

t he group consisting of Cl-C6al kyl, C3-C6cycl oal kyl,
(C1l-C6) carbonyl oxyal kyl, R4-aryl, R4-aryl substituted
or eagh (R i6 Fﬂldepnnden#igrwlmteﬂ ﬁdrndkg-éilbs‘atmtbdle hakgen, hydroxy, amino,

in ende | ect ed from u conS|
hydfwgaf'ﬁa%rfar é‘i(/o@‘ ﬂ%%wﬂ }P 1 Hproae YAT%&%,
wheréth R Qs selébadti HbMahe Bl @@nmﬁiﬁ%ﬂﬁ‘ Rt chbtt%E UNRg’t&?tbF'd))m -NHOR,,
azi do, or R3( as defined above) used ar

-OC(RIS U et argh st Rt @Rt FNRER) s dglected rom plpendmo

et Lyl 4- I yI I t,ut
oSl SORNERY R EIRTE M L Beicon 1, i
C4alldyjfh:t1e)’(GC)¢Hb,)él l?tmnbsy |R Z,pnéﬁwb\gphﬁn}flﬂlfohm’b Cz_-C4a1keétyl, _anﬁl -(Cy-
-d - 0X -Cl-C6al kyl oxy substituted wit
C4alk§h“%¢§8§ﬁh5é$ é%@@c‘fs&%i?y%é@% R4- C3- Cocycl oal kyl oxy
substituted wth (RI)m d -C6al koxy-RS-aryl oxy,

Cl- C6al koxy- RS-aryl oxy substituted with (R11)m
or each- Rpaiskimdgpendentty seleytell yfromy phthalimido-(C;-Cy)-alkylsulfonylamino,

CL-,C6al k |yl t.itut ith (Rl
bencd ) BRI RSy Lol 2
dioxdpyEeHdinat-¢Ir ogtdCMK@&Cﬁ»ﬁ%héﬂ&thﬁ@ whd hwhéfeln) Mhid\-NHSO, R4,

yl am no, N-nono( Cl- C6) al kyl am no

Phthaélﬁbéé-@u@ézﬁlwlﬁlﬁfm@)m, N, b@r@m@lp Wobeuzpesfonglpmino,  3-

N

alkanbylansmd Bo gr'oupsr?fk)optlcmabjtf] allihsdmtecCﬁy G.lﬁigl %mﬁﬂieﬁﬁ, independently
ra or onet hoxy - Csal keny
Selecfeé%eehﬁle&q & aél@ﬂstxapat@sthqu%m pRé1 é?zxaléﬁeéy,kynw

C2- Coal kynyl substituted with (RLi)m 5 2. A
_4-(tetrazol -5-yl)-quinazoline derivative of the
R, lsfhyldmgea-dr sskectedafromdthe rgrml;a'ccnsibting eifeﬁﬂtkaﬂayhn@s @)cycloalkyl,

(Ci- (ﬁb E?{Eglgﬁjt)% " 4R4-2I:L};l(ﬁ;;ni G )WltJhH(-I{ o a\%/ ere S )2 or 3
and 1311(1(55?166@%%@&%&1@&& Uk RAZME | Grodp Yohsidth (gt%tc rlga%ge;i ¥hlogen,

hy aniline c) 6,7-di methoxy-4-(1-((1
hydropy; diygeexglangng, Phﬁb@hyl Ditto, Heuaat moureglcyl mup,n anﬂmomethyl

ocidor § R Getthed b BB R T0R0 b Rsfied apf obitnig ary oo,
m-heﬁro@chlﬁR@hﬁemyélyl :(ubls’aﬂh&ﬁhﬁhﬂD{R@nﬂ& ﬁtsemhéteﬂob?dylf Ra-fused
heter(gﬁy;hgzsa SPU%)é( ed Wlﬂg (Ru mmI{J&t-) ?a y}!I%:sE}II,I_Il-{: 8t1 rCa;aZt %yloxy substituted
with (Ri1)m, R4-Cs-Cgeycloalkyloxy, Ry-Cs-Cecycloalkyloxy substituted with (Ri))m,
Ci-Cealkoxy-Rs-aryloxy, Ci-Cealkoxy-Rs-aryloxy substituted with (Rj)m, C;-Cealkoxy
hetero-cyclyloxy, C1-C6a1ko>ty-heterocyclyloxy substituted with (Rj;)m, C;-Cealkoxy
fused heterocyclyloxy, C;-Cealkoxy fused heterocyclyloxy substituted with (Rj;)m, N-

mono(C-Cg)alkylamino, N-mono(C;-Ce)alkylamino substituted with (Ri)m, N,N-di(C;-



g
3-((5-(6, 7-di et hoxyqui nazolin-4-yl)-1Htetrazol -1-yl)
woretobpsN3ani | i ne 15 h) 6, 7-di et hoxy-4- (1-((1-P&L/N20081000708
Him dazol -2-yl) nmethyl)-1 Htetrazol-5-yl)
C@all%ﬂhrﬁﬁlbp N Nedf(()ll G¢)alkyilamtiho xybstituted with (R;;)m, formamido, amido,

r| dj 1 H-tet | - 5-
sctapfios LGP sPo D e drTFrgR) Cralifof (e Gekens
S B ey o T e b i e 20 1

3-((5-(6, 7-di - n- propoxyqui nazolin-4-yl)-1Htetrazol - 1-

2. Ayzg t«e%r%to = %}&b&lﬁ'}l%&%&@ﬁ%ﬁiﬁq yf )the formula-I as claimed in claim 1
selecfégtﬂa,yﬁ) 1H-tetrazo| 5-yl) 6, di n pr opoxy
gui nazol i ne 283 - di - n-propo

a) 6,7 @lf(lif-b@}FYdi’f'n(-l ﬂlﬁﬁbm p=1H Fq.tqag@lr%y&q_ugl%;p})mequ, nazol i ne
b)3 &? 6(%' 7-diine F) o ZbBh-4t ﬂ; fl{t@ﬂ@ig@tl' L AP nfdkhyl) amhne

etrazo - qul na rivative ‘of
¢) 6, F-dintathexy-4-( 1-((NRRethN- NH-iRlazylf 2ry])nidthpd)- PHG@VI%)T ﬁ&g)quma-
. PCT/ 1 N2008/ 000708 Fornul a-1 Wherein n, W Rl and R2
zolingr ¢ as defined above 5 or salt thereof as claimed in

) 6,?1&111%&%/‘41 eh -QSy@fﬁethygq)H Tonessllangl)aempiuad of
ornula A0 NH" (RL wherei n n, and Rl are
e)6’béledmﬁyﬁe(ﬁmzﬂl-ﬁwl)aqlhm@éﬁatl ng agent such as

0 SRR S BORRRRRE e Sl gEE T 10
g) 3- 6(91(6 vidisthetyq@iianelieyiyp | Heeirazl i1 wif mets]) aniline

h) 6,7-diethoxy-4- (1-((1-methyl-1H-imidazol-2-yl) methyl)-1H-tetrazol-5-yl)

quinazoline

i) 6,7-diethoxy-4- (1-(pyridin-2-ylmethyl)-1H-tetrazol-5-yl)-quinazoline

j) 6,7-dipropoxy-4- (1H-tetrazol-5-yl) quinazoline

k) 6,7-di-n-propoxy-4- (1-(3-nitrobenzyl)-1H-tetrazol-5-yl) quinazoline

) 3-((5-(6,7-di-n-propoxyquinézolin—4-y1)-1H-tetrazol—l-yl) methyl) aniline

m) 4- (1-((1-methyl-1H-imidazol-2-yl) methyl)-1H-tetrazol-5-yl) 6,7-di-n-propoxy

quinazoline

n) 6,7-di-n-propoxy-4- (1-(pyridiﬂ-2-ylmethy1)-1H-tetrazol-S-yl)-quinazoline

3. A process for the preparation of 4-(tetrazol-5-yl)-quinazoline derivative of the formula
-1,

N=N_R,
NON
TSN
(RyW)n )



of formula-B, x N (RWn N B wherein n, W Rl and X
are defined as above. (b) Treating the conpound of
WO 00asA3B with trialkyl amne (NR3) in a suitedi/aN2008000708

sol vent such as toluene, xylene, cyclohexane or Cl-C6
i near or branched al kenes to obtain the substituted
gui nazol inyl -4-trial kyl am ne, hal i de quaternary salts
of formula C, N(R3)+X- Hemplkilyn N C wherein n, W
Rl, R3 and X are as defined above; W) 2009/ 057139
PCT/ 1 N2008/ 000708 (c) Treating the conmpound of

WherfehrmWaR&ndRharcy'ladaﬁmadgabagents such as sodi um

cyani de; potass rous cyani de, trial kyl
S orsa]ﬁ/l} o?@gl%\ra%c? {ialm'?(ﬁvq’é&‘ gﬁ?e sol vent such"as

(&) Ol e dhfsinaignane or C1-C6 |inear or

br anched al kenes, di net hyl f or mam de,

di met hyl acet am de, formani-de, éfc., to obtain the 5

substituted 4-am no qui nazolj ngs_of fornula-D, CN N

(RWn N D wherein re H defined above

"y

wherein n, W, and R; are as define above .
with a halogenating agent such as thionyl halide, phosphorus trihalide, phosphorus
10  pentahalide, phosphoryl trihalide to obtain 4-halo substituted quinazoline derivativatives
" of formula-B,
X

~N

(R,W)n X /)

B

wherein n, W, R; and X are defined as above.
(b) Treating the compound of formula-B with trialkyl amine (NR3) in a suitable
15 solvent such as toluene, xylene, cyclohexane or C;-Cg linear or branched alkenes
to obtain the substituted quinazolinyl-4-trialkylamine halide quaternary salts of

formula C,

wherein n, W, Ry, Rs and X are as defined above;



(d) Treating the conmpound of fornmula-D with azidating
agents such as sodium azide, trialkyl silylazide,
W@L@9/051189 obt ai n t he conpounds of fornula E, NedI/B20084000708
ONN (RIWNn J N 10 E wherein n, W Rl are as
(D direating tHeovenpendT be dbinnga-Chevitho nysmatidg afgehtsr snchaasEsodium
wi th al kyl ating agents of formul.a F . . wherein Y,
ar?awpée;a%ta%%u‘ge?. 12]8’ SPFQus fran) ‘F’nﬁlaﬁsﬁasé&l Syppidg gte., in a
alshﬁ‘%ﬁl@ §?1'J€ﬁt_3§ucﬁ as %H@k?@leﬂeﬁ dvoshsl@ne ot ab, Y bfiB@inched
metal al koxi des, tetra-al kyl guani di nes, al(kyl
| idltenesy diehylfermamids, dbnethylacdianidex farmangdle, gompoohi@in the
5 of NI{’% mul 3 G.and Gl ViD 2009/ 057139 PCT/ 1 N2008/ 000708
NESKPTHIRIES 4-aTNTIR, TuiTEZ0lgeR 0 “Z Wn N (RIWn N' GG
wherein n, W Rl, and R2 are as @Wfi ned above (f)

Purifying the conmpound m xture of forrmula-G and its
isomer Gl by recrystallis M a sui table

% AN N
sol vent or by prepQRgm ngyraphy to obtain the
o Poras N

required 5 conpound of f NEN NNR2 N

D

wherein n, W, R; are as defined above
(d) Treating the compound of formula-D with azidating agents such as sodium azide,

trialkyl silylazide, etc., to obtain the compounds of formula E,
N—N
Iy
NN

~N

R,W)n y )

10 | E
wherein n, W, R are as defined above

(e) Treating the compound of formula-E with alkylating agents of formula F

Y/R2

F
wherein Y and R; are as defined above
15  using a base such as alkaline metal carbonates, hydroxides, metal hydrides, metal
alkoxides, tetra-alkyl guanidines, alkyl lithium, LDA, etc. to obtain the mixture of

compounds of formula G and G;



10

15

20

(RIWYn N Formula-1 4. Conmpounds of formnula-B, which

are internedi ate of 4-(tetrazol-5-yl)-quinazoline
waeleeowstisyve of the formula -1 as clained in clBCTHINR008A)00708

4-chloro-6, 7-diethoxy -quinazoline 10 b) 4-chloro-6,

7-di propoxy -qui nazoline 5. Conpounds of forRla-C

whi ch are internedi NFEN of —N

4-(tetrazol -5-yl)-§ mhzollne deri vati \e of\, t he

formila -1 as claineyinfdaim3: a) 2

6, 7- di met hoxy- 4- quin zollnyl-trlnethyl

chloride b) 6 € ;

amoni umRM)o

6, 7- di pr opoxy- g

chloride 6. Compougds of formula-D, whigh are

i nternmedi ate of 4-(tetrazol-5-yl)-quinazbline

derl as claimed in claim3: 20
whergiin, | c‘}é ‘9% %‘Qaasé’?ﬁ{a‘?(‘{/&"ﬁ%nazol i ne WD 2009/ 057139
® PB@EKﬂg’@@QSﬁ@Bﬁﬂ@&lxﬂu}e 4f foymn-G and its isomer G, by recrystallisation
- di propoxy-qui nazoline 7. A process for

frompa e:plgp’glﬁ gﬂveﬁt e)b rRYo BFfpatsLive oqh&;gmgtograpthﬁeto otbtaln the required

4- (tetrazol -5-yl)-quinazoline
cmn%gé va ?g@kb the formula -1 or salt thereof as
claimed in claim 6 5 which rises (a) Treating a
compound of formula A 0 OH XN ( NH (RIWn N

(RWn N / N AvalthahaI
t hi onyl halide, phosphorus_tri

genati ng agent such as
al i de, phosphorus

Formula-l -
4. Compounds of formula-B, which are intermediate of 4-(tetrazol-5-yl)-quinazoline

derivative of the formula —1 as claimed in claim-3:

a) 4-chloro-6, 7-diethoxy —quinazoline

b) 4-chloro-6, 7-dipropoxy —quinazoline

5. Compounds of formula-C, which are intermediate of 4-(tetrazol-5-yl)-quinazoline
derivative of the formula —1 as claimed in claim-3:

a) 6,7-dimethoxy-4-quinazolinyl-trimethyl ammonium chloride

b) 6,7-diethoxy-4-quinazolinyl-trimethyl ammonium chloride

¢) 6,7-dipropoxy-4-quinazolinyl-trimethyl ammonium chloride

6. Compounds of formula-D, which are intermediate of 4-(tetrazol-5-yl)-quinazoline
derivative of the formula —1 as claimed in claim-3:

a) 4-cyano -6,7-diethoxy-quinazoline



pent ahal i de, phosphoryl trihalide to obtain 4-halo
substituted qui nazoline derivativatives 10 of

WO 20005H3B, wherein RlL and n are as defined abPWBIN20¢8/000708
Treating the conpound of formula-B, X N(R3)+X- N N

b)Y RA\ing -6l9-QiRtWIoxyL quiiazBlife Wi th trial kyl amine (NR3),

where R3 is Cl-C6 Ilnear or branched al kyl chain, in a

7. A gupeespifer theopiepatation o smoynd o dormylediethecipéqramdinies of 4-
L n
(tetra%lbﬁ %l%ﬂ Bgﬁﬁ! crlélg\a &%gfﬁgq‘?ﬁugﬁ ?51& %ﬁﬁtntg%% F P%glaﬂném claim
6 quaternary salts. (c) Treating the conmpound of
fornmu.a-C, N(R3)+X- CN NN (RIWn N (RtWn N CD
> whicRgompdF 057139 PCT/ | N2008/ 000708 wi t h cyanating
agentay Hestinas cSafbiHd FYamhdeA pot assi um cyani de,
cuprous cyanide, “trialkyl silyl cyanide etc., in a
— suitabl e sol vent such as toluene xyhene, cyclohexane

B

de: f or mam de,

i1lno qui li
, @3h15‘dETﬁ@§é8 :
(d) Tr*atlmg t he conpound of >formiul a-|D, NN N 1
NN (RIWn/ NJ (RIWn NJ D E wtih azidating

agents such as sodi azide, trialkyl] silylazide,

__etc., to obtain the
with a halogenating agent such as thionyl halide, phosphorus trihalide, phosphorus

pentahalide, phosphoryl trihalide to obtain 4-halo substituted quinazoline derivativatives
10 of formula-B, wherein R; and n are as defined above.

(b) Treating the compound of formula-B,
N(Ry)+X-

~N
(RW)n ) (RW)n )
N

C
with trialkyl amine (NR3), where Rj is C;-Cg linear or branched alkyl chain, in a suitable

solvent such as toluene, xylene, cyclohexane or C;-Cg linear or branched alkenes to

15  obtain the substituted quinazolinyl-4-trialkylamine halide quaternary salts,

(c¢) Treating the compound of formula-C,

N(R,)+X- CN
N AN
(RW)n )N — (RW)n j'
~ N/



10 conpounds of formula E where RL and n are as
defi ned above. 8. A process for the preparation of
W@ 2009057184 hoxy- 4- (1-(3-nitrobenzyl)-1HtetrazRCE/BV2044/000708
qui nazoline of the formula -1V, NeEN N N NO 11 '/
with ldg&ndlin agddfs SudN asl Sodfmmneslaaide) potassisal byanlixkag emproas cyanide,

wialkg) V] GaENe o4 B ShHEO FORGTCh 3t el ph R X gexane or
cl- CQ(ﬁln VP S00ORAL AR e ﬁfn%%@ﬁﬁfr&gﬁ‘ﬁ@cs dnﬂeiﬂﬂfl&%etamMe formamide,

ogenat i ng agent such as hi onyl i dé, phos hor us
etc., tor otitaini the sulpstivept dramsino gemamimes aé forpmaw avbgte Ry and n are as
5 defi ‘(i ?al ide to obtain 4-hal o substituted quinazoline
CHNGAPYYSti vati ves of fornula-1Va, 0 H3C.,o | N H3C
O N 5 formula-IVa (b) Treating the conpound of
formula-1vVa with trialkyl amne (NR3) in a suitable
sol védt Txegting e qogneapdo f@@W’B\"rea cycl ohexane or Cl-C6
l'i near or branched al kenes to obtain the sw;smtut ed

qui nazol i nyl -4-trial kyl am ne hal i de quater Its
of 10 fornula-1 Vi %@Aﬁ

(R,W)n /) S (R,W)n /J
N N
D E

with azidating agents such as sodium azide, trialkyl silylazide, etc., to obtain the

10  compounds of formula E where R and n are as defined above.

8. A process for the preparation of 6,7-Dimethoxy-4- (1-(3-nitrobenzyl)-1H-tetrazol-5-

yl) quinazoline of the formula -1V,

H,C ~ )N
H,C. L
o N

15
Formula-IV
or salt thereof as claimed in claim-1 which comprises:
(a) Treating 6,7-dimethoxy-4H-quinazolone
O
Hso/o NH

HC. >

0 N
20



+ C NCH3) H3COON H3CI I /) ON formula-IVb
(c) Treating the conpound of formula-1Vb with
W@ ymnasiey agents such as sodi um 15 cyani de, pRCEES081000708
cyani de, cuprous cyanide, trialkyl silyl cyanide etc.,
with ianhaogensitihgbhgens cuvteras thionyl hslidey| pleosphomy teihajde, phosphorus

¢l ohexane qr .Cl- | L near, .or br.anched .al kenes, . . .
venteii sy RGPSl GRIdecp AL Ain SHRUBRE ayiferiiig deripsivatives
of fofnfulpYai N the substituted 4-am no quinazolines of

formula-1V C, CN H3CON H3CQ / J N 20
fornul a-1V C WO 2009/ 057139 PCTF| N2008/ 000708  (d)
Treating the conpoungof0{ &<V C with azidating
agents such as sodi um azid alikyl silyl azi de,
etc., to obtain the o ) ormula-M N=N N NI
NHN H3 GO CN" H3CTornula-1vd 5 (e) Treating

5 t he conmpound of fornul agl¥glawah 3- ni trobenzyl
chloride using a base such as al kaline netal
car bonat es, hydroxi des, netal hydrides, netal

QPR B, 3 Bt o i BT g gy i BT suiabie

solvent such as toluene, xylene, cyclohexane or C;-Cg linear or branched alkenes

to obtain the substituted quinazolinyl-4-trialkylamine halide quaternary salts of
10 formula-TVb, '

+ CI™
N(CH3)3
H,c—© XN
H.C. _
70 N)
formula-IVb

(c) Treating the compound of formula-IVb with cyanating agents such as sodium

15 cyanide, potassium cyanide, cuprous cyanide, trialkyl silyl cyanide etc., in a
suitable solvent such as toluene, xylene, cyclohexane or C;-Cg linear or branched

alkenes, dimethylformamide, dimethylacetamide, formamide, etc., to obtain the

substituted 4-amino quinazolines of formula-IV C, |

CN

H,c—© SN

HyC-. _
7o N)

20 ' formula-IV C



tetrazolyl and 2-H tetrazolyl isoners , which on
purification gives conpound of forrmula-I1V NN N2 N

WORMIOSTTIN HC 10 3 C N Fornul a- IV 9. A pr oREFEN2048/000708
t he preparation of 6, 7-D methoxy

(A -Treating Hsheammrqupd ﬂfpfpewla%ﬁ C5W1t19/|a¥1dq9n& A8ty gechops sodium

For i at FURREYRES WS RO PeorRIRIVRG, ©

by catal ytical hydrogenation usiNf pal | adi um on carbon
, Raney Nickel or by transfer gNBgenati on, WO
2009/ 057139 PCT/ 1 N2008/ 000708 HN NH2 NON % H3C-0 (
~' H3C_O - N~ Fornul a;orbM~A precess for the
preparation of 6,7-Di met hox %

(1- (3-ani nobenzyl ) - 1H- tlétra N5-yl ) qui nazol i ne

hydrochl oride (Formula-V.HCl) N=N NH2. HCI N N "_~
H3C-0 LN formula-IVd

5 (e) Treating the compound of formula-IVd with 3-nitrobenzy! chloride using a base
such as alkaline metal carbonates, hydroxides, metal hydrides, metal alkoxides,
tetra-alkyl guanidines, alkyl lithium, LDA, etc. to obtain the mixture of 1H-

tetrazolyl and 2-H tetrazolyl isomers , which on purification gives compound of
formula-IV

H3C/o \/r‘\l
s
10 M=o N
Formula-IV

9. A process for the preparation of 6,7-Dimethoxy-4- (1-(3-aminobenzyl)-1H-tetrazol-5-
yl) quinazoline of the formula -V,

15 which comprises reducing compound of formula-IV

Formula-IV
by catalytical hydrogenation using palladium on carbon , Raney Nickel or by transfer

hydrogenation,



10

15

20

H3C, 0 N Formul a-V. HCl) which conprises treating
conpound of formula-V with hydrochloric acid by
w@oweestidonal nethods in a suitabl e sol vent neRECTIAY2008:000708

as water, nethanol, ethanol, 10 I|sopropyl alcohol,
et hyl acetate, acetonitrile, metRyl ene chloride,
acetone or m xture of tt,hleae%“&. 11. A process
for the preparation of NN
6, 7- di met hoxy-4-[ 1- (,1- net
met hyl ) - 1H-t et r aZ&f - -ETH nazol i ne (conpound-Vl) 15
whi ch conpri ses, tH, e conpound of fornula-1Vvd
NEN NNHH3COI N HC 30 N- ) Compound-1vd wth
2-chl or onet hyl - N- net hyl Formwla?bl e usi ng a base such as
al kal i ne nmetal carbonates, hydroxides, netal hydrides,
nmet al al koxi des, tetra-al kyl guanidi nes, al kyl

10. A %ﬂabw@ fob- BR prepiRatfinCof 6, P-DadkthioRy-4h €1 (3 Yinitiodetyl)L1 H-tetrazol-
Htetrazolyl "and 2-H tetrazolyl 1somers, which on

5-y1) guiniazelingt hysodlarisds (&@ﬂp@@n\vﬂl@l)f ormul a- 1V WO
2009/ 057139 PCT/ 1 N2008/ 000708 NI N/ N-"/L HCO
I Ni H3C0 N Conpoundg) NP QPSS for the
preparation of 6, 7-di mgt haxy [1
- (pyridi ne-2yl met hyl) -

| -1 Hi ni dazol - 2-y1

tetrazol -5-yl ] - qu-f ] (conpound-VI 1) which
conpri ses, treami ng cgnpound of formula-1vd
:C~0 N
Formula-V.HCI)

which comprises treating compound of formula-V with hydrochloric acid by
conventional methods in a suitable solvent medium such as water, methanol, ethanol,
Isopropyl alcohol, ethyl acetate, acetonitrile, methylene chloride, acetone or mixture of

these solvents.

11. A process for the preparation of 6,7-dimethoxy-4-[1-(1-methyl-1H-imidazol-2-yl
methyl)-1H-tetrazol-5-yl]-quinazoline (compound-VI)
which comprises,treating the compound of formula-IVd

) N=N

N NH
H,c—© N
HC~o N/)
Compound-IVd

with 2-chloromethyl-N-methyl imidazole using a base such as alkaline metal carbonates,
hydroxides, metal hydrides, metal alkoxides, tetra-alkyl guanidines, alkyl lithium, LDA,
etc. to obtain the mixture of 1H-tetrazolyl and 2-H tetrazolyl isomers , which on

purification gives compound of formula-IV



5

10

15

NEN N, NHH3C.0 1 N H3C, 0 N. Conmpound-1Vvd 10 with
2-chl or onet hyl pyri di ne hydrochl ori de using a base such
W@200al0kaBY ne netal carbonates, hydroxides, metBCT/IN2008/000708

hydri des,. netal al koxides, tetra-al kyl guani di nes,

alkyl lithium LDA, etc. to obtarg the m xture of
1Htetrazolyl and 2-H tetrazol yljyisgners , which on
purification gives conmpofiifi of f§ la-VI1 NN=NN N

H3C10 N H3C-0 Ni 15 CorNagui Il E%ﬁA
phar maceuti cal conposition for the tment of a
hyperprol i f eratiee“disvgderyin a mammal whi ch
conprises a therapeu |1 y) ef fective amount of the
conpound of cl altfATd a phar maceutical |y acceptabl e
carrier. WD 2009/057139 PCT/ |1 N2008/ 000708 14. A
met hod of treating a hypeppist-Vier ati ve disorder in a
manmal whi ch conprises adnministering to said mammal a
therapeutically-effective anmount of the conpound of

12. Agiraéass for the fifeparhtien o, Aatimethosy-di [ (bgridine2glmetb ) el H-

hyperpraliferative di r is cancer. 16. The nethod
tetrazB?i AP %ﬁe‘i"‘é‘l"lﬂo@g{iﬁgancer is lung, squanous
whiclf 8dthpriddk Agekeing tigdA®iniotind oPEMEREAIVE, breast, head,

neck, oesophageal, brain, gynecol ogical or thyroid

cancer. 10 17. The nethod of claim 12 wherein the
hyperproliferative di sease isyagncancerous. 15 20
. / \

Nao NH

H30’O N

HC~o N/)
Compound-IVd

with 2-chloromethylpyridine hydrochloride using a base such as alkaline metal
carbonates, hydroxides, metal hydrides, metal alkoxides, tetra-alkyl guanidines, alkyl
lithium, LDA, etc. to obtain the mixture of 1H-tetrazolyl and 2-H tetrazolyl isomers ,

which on purification gives compound of formula-VII

oy )
Na N
H,C—0 N
HiC~p N/)
Compound-VII

13. A pharmaceutical composition for the treatment of a hyperproliferative disorder in a
mammal which comprises a therapeutically-effective amount of the compound of claim 1

and a pharmaceutically acceptable carrier.
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WO 2009/057139 PCT/IN2008/000708

14. A method of treating a hyperproliferative disorder in a mammal which comprises
administering to said mammal a therapeutically-effective amount of the compound of
claim 1.

15. The method of claim 12 wherein said hyperproliferative disorder is cancer.

16. The method of claim 13 wherein said cancer is lung, squamous cell, bladder, gastric,

pancreatic, breast, head, neck, oesophageal, brain, gynecological or thyroid cancer.

17. The method of claim 12 wherein the hyperproliferative disease is noncancerous.



