NOVEL 4-(TETRAZOL-5-YL)-QULNAZOLINE DERIVATIVES AS ANTI CANCER AGENTS FIELD OF
INVENTION 5The invention relates to substituted 4-(tetrazol-5-y1)-quinazoline derivatives of the
formula-l, Formula-1 or pharmaceutically-acceptable salts thereof, which possess anti-proliferative
activity 10 U A9YMTBSncer activity and are accbrdingly useful in methB§T/EFHEHIMNEH: of the
human or animal body. The invention also relates to processes for the manufacture of substituted
4-(tetrazoI-5-ylygﬁmizﬁfﬁgﬁmmérméﬁkmm%ﬁmtA&MHe compound
and to its use in the manufacture of medi¢gagmarisiardagwduction of an anti-proliferative effect in a
warm-blooded animal such as man. 15 Many of the earlier treatment regimes for cell proliferation
diseases such as psoriasis and cancer utilize compounds, which inhibit DNA synthesis. Such
compoundsFaRLI X TNGEINTEOBrally but their toxic effect on rapidly dividing cells such as tumour
cellscanb neficial. Alternative approaches nti-graliferative agents which act by mechanisms 20
other tﬁ’gn t eginlﬁ?}t%t%)%no%gg%l\% @n&‘%é%’g‘ﬁ%&;/e% tgh p%%rglﬁ% fgué?éﬁéﬁ}l%n%%’gga%efé{t fty of action.
In recent ydargarhs been discovered that a cell may become cancerous by virtue of the
transformation of a portion of its DNA into an oncoger}@Lﬂ'aRgene which, on activation, 25 leads to
the formation of malignant tumour cells (Bradshaw, age €8is, 1986, 1, 91). Several such
oncogenes give rise to the production of peptides, whi _ af receptors for growth factors. The growth
factor receptor complex subsequently leads to an increase in cell proliferation. It is known, for
example, that several oncogenes encode tyrosinedinasesgnzymes and that certain growth factor
receptors are also tyrosine 1Cirtase eNRYNGS :%Ann. Rev. Biochem, 1988, 57, 443;
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Larsen et at Ann. Reports in Med. Chem. 1989,Ch# Aberrant signal transduction is a hallmark
of carcinogenesis. Cell surface receptors, their ligand protein tyrosine Icinases are key
components of growth signaling pathways and‘emauimtated or upregulated in a wide variety of human

tumors. In RA"ekaR AR ERFsEnah AR IMaGetC IR (RG] RatinRYARS: e mp/cated In

tumor- 10 promoting events'such as cell division, cell adhesion and migtration, angiogenesis, and
anti-apBptoSish e PR-GHExprEE b Afoms PRI ABS I raseR frHartiakneb s dvesmtiiof dre vary from 20

to 80% depRIEIAGeAMNSIOIRGIS YRR 3bisiass0siatedlith fRsisiancedohormanaldaarany, cytotoxic
agents ands%%%‘i%gt%g' 4-(tetrazol-5-yl)-quinazoline derivatives, to pharmaceutical compoéitions
containing the compound and to its use in the manufacture of medicaments for the
production of an anti-proliferative effect in a warm-blooded animal such as man.
15 '
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
20  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 poz‘tion of its DNA into an oncogene 1.e. & gene which, on activation,
25 leads to the formation of malignant tamour 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 receptof complex subsequently leads to an increase in



15 EGER belongs to the erbB family of structurally related receptors, comprising EGFR (HER-1,
erbB1), HER-2/nett (erbB2), HER-3 (erbB3), and HER-4 (erbB4). These transmembrane glycoproteins
possess an external ligand-binding domain, a cytoplasmic tyrosine Icinase (TIC) domain, and a Src
homology 2 (BA2YY¥8%TaH for substrate binding. E%F, transforming growtRSAERREAHTEmphiregulin
bind exclusively to EGFR, while 20 heparin-binding EGF, beta-cellulin and epiregulin bind EGFR and
HER-4, andtibglifimationg Kdsr&goms Bneremis dhef seRe. Tosnt SMEoPESER in cancer

has engendegipdeskpnmaus slionsdocaeyelog sk Ruaniagaristss The e stkatepiesthakare furthest
along in clinical trialg are receptor 25 mongclonal antibOdies, which block ligand hinding.and receptor
activation, SAESFIEAIBRE 'hMt %Vogﬁﬁ%ﬂ“ﬂg&%lgﬁfg%éﬁee&% ’&ﬁrlgﬁ%?é%g&fé inhibitors

act as ATP xealaysmomapetitipiel/@xsibly for the TK catalytic site. Newer inhibitors that are under

develogment produce irreversible antagonism and/or target multiple erbB receptors 30 Receptor
tyrosiné kinases are important in the transmission of biochemical signals, which initiate cell replication.

They art largbosrny sigeliticiiagion die delimminef amrsinpernpsd LooredaeagemET# 9008/000708
possess afﬁ%ﬁ&ﬁ%@&%@m}?&&ﬂmﬁm growih aﬁgmugf&pgrs%eg@@m{gwﬁ&?ﬁ@r (EGF) and
u |

an intracellular portion'which functions as a Kinase to phosphorylate tyrosine amino a in proteins
and hence &9ntRgenstied promesalitid Pafiotideridey of REBROPIAISIHE BRELES S @%nown
(Wilks, Advanigesifl Ganesl ReaaareteptO93E60R) 4aiihpased wrdamiiaseégmwilidastors, which
bind to different receptor tyrosine kingses.. The classification includes Class | receptor tyrasine kinases
comphi&ing BRSNS AR SF @gpct%ﬁ_ 'O kag e§ll?8ha£{§ RieEe %ﬁﬁﬁ é‘i‘%B Xnuic,
HER and letZBareeepiorsEGER licrerppisiotyrdsind kinasethiodnpripidegtiab sasciis farityl.of receptor
tyrosine kinases such as, igsylin, IGKL and insulin-rel I . nd Class Trl
receptor T e e B e epior
tyrosine ldnasEsmantl dstipy.RpCPsicREBGERdmAEsIONyY stimulating factor 1 (CDF1) receptors. It is
known that Class | Icinases such as the EGF family of receptor tyrosine Icinases are 15 frequently
present in common human cancers such as breast cancer §Sainsbury et.al., Brit J.Cancer, 1988,
58,4585 GUERH Bt bloorrchy Sire i Tenejbp of sipeivatiifivlated) lopveiast- caruaisREs FF&at., 1994, 29,
73), non-smajteell, lwiepganerrR (M Lesinng, UdinR-ademegaycinames fCariyres4 BrithdeCancer,
1986, 54, 265; Reuhi et al., Int. J. Cancer, 1990, 45, 269;.an%?u ch et al.,.Cance g%esearch, 1993,
53, 2379) aRASHERNEHS EEIOBULSHE ARSI Y F PP e A e AT ™34 7y

bladder cangessihckihasa{TH pdnakid, 80, B386) hossbplyad) 2 pdcaniMiok aidatettabj@angcer, 1991,
68, 142), g intestinal cancer, s colon, rectal or stomach _cancer egcg}; l. cogene
Res., 1987,81151&%4 ?%gﬁgg}g&r %vﬁ%%g a éa&ﬂsaﬁlgg}gfeéu ZIE,%Sgtggﬁlgrgng ej@% 2, 2@ 31@1 , leukaemia
(Konalth etleipatdebiteEST, beasehniincwdrknircandindniia BEPRrimd B4 eaddereglinspean Patent
Specificatiognla.lge&ggﬁﬁg%éﬂﬁﬁ@%gméumour tissues are tested for the EGF family of receptor

tyrosine kimases It IS expected that their widespread prevalance will be established in further cancers
such as thyroid and uterine cancer. It is also known that EGF type tyrosine Kinase activity is rarely
detected in pgsrpakiealiswhereast is faaterfiedupplyidalectatisoin REbgnaniieedbiHIGER!, Cell,,

301987, 50, 823). It has been shown more recentl J Gallia,.Brit. Med. Bull., 1991, 47, 87) that
EGF receptﬁ??&%‘éﬁ'p%éjge@?tm%éef(iﬁ%eaﬁ%t‘%\%v%ﬁte%%e%p%%%ag iRERAY \7\78:1)201‘

2009/057 1 394R¢aToHN 20684087 O ictrbavnic digeedsttnting s atneimyestivatinoysudettnbladder,
gastric, bregst aR AR ke SRR AL Fh OXIRGRRI0RIRR! BRI MR TR Rors 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

30 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



Accordingly it has been recognised that an inhibitor of receptor tyrosine Icinases should 5 be of value
as a selective inhibitor of the growth of mammalian cancer cells (Yaish et al. Science, 1988, 242, 933).
Support for this view is provided by the demonstration that erbstatin, an EGF receptor tyrosine Icinase
inhibitor, spe¥fciiN/eteHuates the growth in athymic nude mice of a tranBBEREHHHSTAR mammary
carcinoma which expresses EGF receptor tyrgsine kinase but is without effect on the growth of

another ca%ﬁ%ﬁﬁ%@%?%@gx@%@:%’é’@ﬁté?‘i%s’?ﬁ@kﬁ%a@é%%t%ﬂvﬁbr. J. Cancer
din. Oncol gt QRQEAE) 44, Y BiRKERGHVEVRS GlISEH ene-A58:2is G HaleskinRNRspasIEesine ldnase
inhibitory properties (European Patent A gication Tl}lé%f. 02113%% q3§044.93 di.osz 738) and to be of
Use as antEHEFHOE RN SPHR RIS RIRCIBRS SHRLTSP 67 50 RH7 LS QL RIaN 82 %Rich are EGF
receptor tyspsinedoinagednhikitorssas beewmdEiidasthatethds ag@nstttitegzanth TIY3U6RN squamous
cell cagrcinoma, inaculated into . ice (Y e r , 51, 4430). Various
knowngtyroé?ﬁaégﬁ%gsée?iﬁﬁig?%r%ggr%é{(%gﬁ\&;@ ?ﬁ%’m@gggﬁ:%‘rﬁtg\%%%pf&g%Sjrrk 5’ rS E)rugs of the
Future, 19%a5%s. {iig)classificstianoinelydsa it hisppic Ao nNossEosrarisne e S8E> 26 and
EP0635498, that cetiain,Aiincsglingidarivativeswhichdiear GRARITHRD suRsttuen! afRedrposition

possess rece%or tyrosine Icinasé inhibitory activity, It is further known from patent Application No.

EP060285 1etka  1espinsse s ofinB Rt tvieS ihikses r S REtETBR ihantsBltu femdefat the
4-position alseRRSEASSIABERISEWRSING Igindasuitt)iniony adinguRSdldedurdieptsaqmRrirom Patent

Application No. WO 92/20642 that certain aryl and heteroaryl compou inhibit EGF and/or PDGF
receptBr tyFESRIPR ﬁgée%%’f‘fe fgctfﬂ%oai?gﬁ)séeraekg%eésrt%%n%fﬁnagzn%ﬁ?n ﬂgg} VSRR but no
mention is faade GMAGENifndhumazckpedeyivainzekiBSes/ @R GR MBS PIEHRR CTHHEROG8H00708 The
in vitro anti-proliferative effegt ~anl] gw% line derivative has been disclosed by Fry et al.,
Science, 1§%&n§€§n1“§%%x%f%%%alst§%§ﬁ%tt e ggmpound 4-(3- .

bromoanilino)-6,7-dimetlioxyquinazoline was a highly potent inhibitor of EGF receptor tyrosine kinase.

5 Itis also gxpagted thatipnibitors, ok EGhR-lyRe dRceRO MO InEkinpresMLiRe Ksalul idhe treatment

of other diseases of excessive cellular proliferation such as psoriasis. AstraZeneca has developed and

launchéd gEREAMIEPEIFBED Y ERHITSRARAATCTER RF BEestraeten (rrinsranchrbiPdttive,

selective epidgnnal gugwtheiastoesptoklypinekires, ndaktol 1 afdRTiklgt HisBrdigated as
monotherapy for the co tinue(#
t

oty o Conned gamen f bl Seab adiatcc s e o ol ol
have benefiigshékamnigaeitinificoy Tde Brandl AamernisI'Tssat, 265; Reubi et al., Int, J. Cancer,
1990, 45, 269; and Rusch et al., Cancer Research, 1993, 53, 2379) and squamous cell
20  cancer of the hung (Hendler et al., Cancer Cells, 1989, 7, 347), bladder cancer (Neal et al.,
Lancet, 1985, 366), ocesophageal éancer (Mukaida et al,, Cancer, 1991, 68, 142),
gastrointestinal cancer such as colon, rectal or stomach cancer (Bolen et al., Oncogene
Res., 1987, 1, 149), cancer of the prostate (Visakorpi et al., Histochem. J., 1992, 24, 481),
leukaemia (Konaka et al.,, Cell, 1984, 31, 1035) and oyarian, bronolﬁal or pancreatic
25  cancer (European Patent Specification No. 0400586). As further human tumour tissues
are tested for the EGF family of receptor tyrosine kinases it is expected that their
widespread prevalance will be established in further cancers such as thyroid and uterine
cancer. It is also known that EGF type tyrosine Kinase activity is rarely detected in
normal cells whereas it is more frequently detectable in malignant cells (Hunter, Cell,,
30 1987, 50, 823). It has been shown more recently (W ] Gullick, Brit. Med. Bull., 1991, 47,

87) that EGF receptors which possess tyrosine kinase activity are overexpressed in many



OSI Pharmaceuticals has developed and launched Erlotinib (US 5747498) of formula-Ill, Formula-lli
20 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 exPEREE¥85BBEnhanced when combined with standard cytotox¥€ BRNHIHEEHE-cancer
drugs. The brand name is Tarceva. .Furthermore, inhibitory antibodies against EGFR and erbB2
(erbitux(r) RURRs Jeasaix TR mrEEINA) PY A SAYE (g iyt eapiaiss beraynhtasd s ste be
beneficial i&ﬁg@g@@@&fgﬁ%&[@g@a@mqﬁﬁ@m%gg tumours (reviewed in Mendelsohn et al, 2000,
5 5 Oncogene, 19, 6550-6565). Recently mutations in the ATP binding pocket of the intracellular

catalytic domain of the EGF receptor have been discovered in certain sub-sets of non-small cell lung
cancers (N&ébias)givHe ipresenceafgivtdtibaisan titdbhreepfocappaayiosharidiateysHytitbponse to 10

EGFR tyrosine,lcinase inhibitors such .as gefitinib (Lynch et al. N.Engl J Med .2 50: 2129-2139;
aez & ol S LR GOA ST F A RBef st Rt Bk SRR o bonets of
compound8demte.ati§sfitidil 4h3)eBaipil dve Wit kel it revidedibiethd y@GER stigtatlows alone. It

nas been GeaRs HoEbaLIgaRK IHASR S AR RSEAVIA R ARG n mutated

receptors compared with that 15 seen in wild-type receptors and it is thought that mutant EGF

receptors SiivEtigapdeanich easRpRPIERGNAIEER NMERNCErdwBecyHe FEpeersehE®hibition of

those signalg by cHURRGHNERAUCHR 5 GRlIRIP drey cantiibpie o the.alficacy.afiaush Wkigg (Sordella et
al. Science 2004; 305: 1163-1167). Similarly, mutations within the erbB2 kinase domain have recently

been HscolRFe89h SEHEsH B ESPRIRh STRSIS, 61 28N stile Bfiobi S<ai7a Gt (288t and ovarian
tumours (Stephiers; epab , Wabire RoR4id31o 52 proRGyro aleordingltdhe istibtyoss bietkinisG F and/or
erbB2 tyrosine Icinase in both.wild-t and mutated.receptors J [ rtant tar would be
expected tén%fe%}v? BRPAht-candel %/#e%é %Bg‘%?rﬁ?éﬁ#ﬂc%%ﬁﬁr? Sein?iﬁr%%i@%@%@n%néggg of I]ne erbB type
receptor tyrodinekindses havetbasndetgoitd BrdisohvavistiibiserimpBhchtddwo plwh atyotesin a number

of non-malignant;proliferafive digerders.suanan 05eriasiR dRenTARRS Al Gt FBAIMsERS: 2000, 6.
933; Elder et al., Sctence, 1989, 243, 811), bénign prostatic hyperplasia (BPH) (Komar et al., Int. Urol.

Nephtdl., 2eminssAirsgratitrodcisiman smrraierfsdisaeRremy B @RI 30RdREIeIHRIC2000, 58,
549). Itis thereiore sxpectedrihat IRilals pJarbBitypaecepishhy qsipakinasspavitibadiseful in the

treatment of these and gther ngn-malignant disorders of excessive cellular prol'g%ation WO 96/09294,

WO 96/15 TIPS 8557 fEBERTI® DBIFEIEFING 687330 77\ WEdie 38 7804H & 387 338§ wo
96/33980, Y¥Gr 967138881, WO 97/03069, WO 97/13771, WO 97/30034, WO 97/30035, WO 97/38983,
WO 98/02437, WO 98/02434, WO 98/02438, WO 98/13354, WO 99/35146, WO
20 It is known from patent Applications Nos EP0520722, EP0566226 and EP0635498 that
certain quinazoline derivatives which bear an anilino substituent at the 4-position possess
receptor tyrosine kinase inhibitory activity. It is further known from patent Application
No. EPOGOZSISI that certain quinazoline derivatives which bear a heteroarylamino
substituent at the 4-position aléo possess re;.:eptor tyrosine kinase inhibitory activity.
25
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.

30



5 01/21596, WO 01/55141 and WO 02/18372 each disclose that certain quinazoline derivatives which
bear an anilino substituent at the 4-position possess receptor tyrosine Idnase inhibitory activity. WO
99/35132 discloses certain 4-(indazol-5- ylamino)quinazoline derivatives. However, none of these
quinazoline F¥AVAIVEY B8ntain a substituent at the’5-position onthe quinaBSRANZAMRPHTIVO 01/94341
discloses thaf certain quinazolirg\? derivatives which carry a 5-substituent are inhibitors of the Src family

of non-receptdt o ERLselifve sotiestcof oy dikpearipazaliner diivesigis diss trecon WO
01/94341 ofd&ﬂns@zbjr-ﬁfyleaa}inmi%&aammQ&EWBV%M%@&I%W%Q%@@ #fhe indazolyl
group is su stitu(t)ed.ﬁ%i{og_%@ga&bsé%%ent containin%’an a lﬁ{é’a heterlg)ﬁ%r%g_ roup. WO 03/640108 and
WO 03/040 08 each didclose tha c’é}/fg}ﬁla&ﬁ vt tRIERY FrifaFSIE BetRtREnt are
inhibitors oftiesaxbBHaseily of tyrosine Idnase inhibitors, particularly EGF and erbB2 receptor tyrosine
kinasesg WO 03/040108 and WO 20 03/040109 each disclose certain 4-(indazol-5-ylamino)
quinazoline derivatives. None of the quinazoline derivatives disclosed contain an acyl amino ethoxy
group at theSSRIsRiBHPEah dhat inbiksmieof R TUISPROBDR4 8886 iStivses willthinuseful in
4-andinoquifiazeiitededyivasIARG NGl tise U2 SIRRIN LA diseasssJHhg quinazoline
derivatives g% r]#t cont%in aiisuegi:;‘,tituent at the 5- position on the quinazoline ring. WO 2004/46101
discloses céttH A iRuATHRE SR ABY Gk gstipih (HiR £27038%n et the &amwilbitors of EGF and
erbB 2 receptor tyrosine Icinases. The quinazoline derivatives gQ ngt contain a substituent at the
5-position on the quinazoline ring. 30 8 WO 2004/093880 a @l 2005/051923 each disclose certain
4-anilinoquina7oline derivatives mﬁ\:‘fir use as inhibitoggyofexbB '
of these documents disclose a 4-{inda¢ol-5:ylargino).quina
find further compounds with good in-vivo activity tpe?h r @h improved pharmacological
characteristics compared with known erbB tfosine-ki hibitors, particularly compounds that are
selective erbB2 tyrosine Icinase inhibitors. For example, there is a need for novel compounds with
advanﬂa@geous and/or improved characteristicFrrabude-Abt limited to, for example, (i) physical
properties; i) E@M@}" . leSa1SHERAS B ' ilability and/.or advantageous half life
and/or advanta eouﬁ?ﬁ%ﬁ%ﬁ%{ﬁ%n‘%/or hig%%ﬁﬁ%%%é?%ﬁ%amc%%%n?ﬁ%tlﬁ%%%ggse the
liability for dHEATdfbldiis iRtdratetonanenetheranr: ies the Fupbigusdyenaniemibftntientnaiiction); and
(iv) compoubeislyvistivaresdiisechbiability fmQhdntesabREeRIAISRITRRIEBIS,JAI Sisample compounds
which are inactive gr weakly active in a BERG assay. Surprisingly, we have now found that a select
aroup of suPETELTEH A05ERASL IS RIS oA B AR BT ke s B s i
pharmkiceufibalbyaadceptalitdisadhthereof, possess potent anti-tumour activity. Such processes, when
used to prepare the quinazoline derivative of the invention, or a pharmaceutically-acceptable salt
thereof, are provided as a further feature of the invention and are illustrated by the following
representatit®l ERarmpreulieds seade wthaprbpnddienalsdyotiaib fTAnEt biosiaridarshysenedures of
organic chemistry. The preparation of such starting materias is described within the accompanying
non-limiting Example. Alternatively necessary starting matérigjs are obtainable by analogous
procedures to those illustrated, which are within the 9{' XY S

SUMMARY “SCH
HCr O

Y
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Formula-III
20 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.



In one aspect, there is provided a 4 - (tetrazol-5-y1) -quinazoline derivative of the formula-l Formula-I
wherein nis 1, 2/ or 3; W is selected from a single bond, -0-, -5-, -CORE, -NH-, - SO-, -SO2-,
-NR6CO-, - 0ONR6-, -S02NR7-, -NR7S02-, or -NR8- (wherein R6, R, and R8 each independently
represents hY#G§EHTBCoalkyl, C3-Céeycloalkyl® C2-05alkeynl, C2- CsBIIE/RYAYSAERRY is RO where
R9 is independently selected from C1-C6 branched alkyl, C2-C6 branched alkenyl or 02-06 branched
alkynyl; or each 121 is independently selected from the group consisting of hydrogen, halogen,
hydroxy, anpigeheRyereXylaiTtReyCaEhemydiBilr agAHaNEImeR Ursido AN odiflormeting, azido; or.
each Ri is independently selectedgfrom the group consisting of C1-C6alkyl, C3-06 cycloalkyl, aryl,
heterocyclyf® ﬁ%‘.’g S é@%“&&ﬁﬁ%ﬁ%ﬂ?&gb‘%’f‘%f% ageevE s hediepebidtisdeioalkoxy,
(CIC6)alkantiyioxy:; Re-aeytment G sEbetibyliC xtGatkoxywEed HPRIkEBCHCyotmalkyloxy,
C1-Coalkoxy-R5-aryloxy, L0 xy-heterocyclyloxy, C1-06alkoxy-fusedheterocyclyloxy,
N-mon%(jl(Ci)-%(fl O%T %a%(’irqg%tlgﬁg- ((C1- C6)alkylamino, formamido, amid, acetamido, C1-06-
alkoxyamino, hydrazino, trifluoromethoxy, alkenyl, alkynyl, aryl, heterocyclyl, fused aryl, fused

heteroary! Rbaiel tisedbINHORIOYE WBIR RIS CERAISA IO G CRAKNAGRG0 fycloalky, ary
; and g alkyl,

and aralkyl; Rs isindependently hydrogen or R.; and where Rg Is CI-Cg or eac is

independerﬁ@%éﬁ%ﬁﬁéﬁ heve Resmshissvred By erifigeritnsrirosy nammelhelidepmesnesrearboxy,

nitro, guanigisTIeridrmeyaRen s6 brarameshyln aides o r@gé&&&%&ﬁ@&%@%ﬁ?% BQrRUP consisting
of R4, é)lzog‘ﬁ’ 125125, -C(0)126, -NHORA4, -OC(O&E% P and -QR4 ; R6 is R3, -ORs or -NRsRs; P is
selected fr Qﬁ%ﬁﬁglﬁﬁéﬁ%ﬁ S955 st A8 -(bp&‘i]%fﬁfﬂzﬁ Ergdd26p9-9P% A on-1-yl, -(C1-
C4alkylene)(@H213)); fhenexyl pReisybepttsry 5odforg7. C20 G Aakkenyh ane becdrizgaddene) C(0)NR5
Rs;and Qi SO,0r SO2: ar.each R1 is independently selected from phthalimijdo-(C1-C4)-
aIkylsuIfonﬂ‘aa?nltﬁleo?lglé%az%%g%, enzenest %r??/l?aﬂmaf’n%?@% gﬁ%‘?ﬁl}i& 01,%558%%@%%(}%%-yl,
2,5-dioxopymastiatied byl BAHER 20G2i0n) diken Bylam inem ddmvinsteind didt- Ngd 5D 2tRddation

phthalimido{GisGésalkdsulo ' ido.;hengenes ' - lurejdo,
2-0X0 rro(l)%si(trslpts-I.-gllzlf,1 )S,S-dioxopgﬁlgls%g%%ﬁ%znﬁéﬂ F%?-(]gg{-}C@- alﬁg%%%gn%p%%;gﬁ%s%% optionally
substitdted 3521 Br pilkhlyestaerraina cmendctipewmbt ibatiamtan & reatrya; sjentiyely
methanesutfginvhandhdAalins R ishvedegency selesieddiomdhe. aspsansistngef C1-
Cé6alkyl, C3-C6¢ycloalkyl, (C1-C6) carbonylqxyalkyl, R4-aryl, R4-aryl substituted with (1211)m,
wherein m=% &@ SHEROYRGS W%p@n%%#ﬂ@&é‘f@%t&%‘}mﬁfh@ JrsupiissEiang et Agogen,
halogen, hy@nedalizhydabxtaeaireo2684bORY; Hit6d, IJ6aNidinailate]daveyiane Wilfluoramednd, azido,
amino, methyl or R3 efined abaqve), R4-fused aryl,.R4-fused aryl substituted with (1211)m,
R e e G e B e SRRl PocB it BTN Gy, AR deq
heterddyclyNI¢A.Gusiivblestrmeyetyl abisitiuretavitiatRiDon REBEhSBatk HhxilaRde QUOE salkyloxy
Subst'tutedmth&ﬂa?.ﬁéwA%éas%ﬁﬁgﬁ%%'9&&@'@&9{&ﬁ&é&%%ﬁ@&%@@%%%ﬁ% yith (Rijn,
I n, CI-Cbalkox

C1-05alkoxy-R5-aryloxy; C1-CéalkoxyR5-aryloxy substituted with (R y heterocyclyloxy,

C1-CéalkoRphetlrbBpayrndysupstdesapivih (e imnonanbiaraskyies g Hé e copesirikyo
C1-C6alkoxyyfigednhpleraselyigressubstituted with (1211)m, N-mono(C1- 06)alkylamino, -
N-mono(C1-C6)alkylamino substituted with (R11)m, N,N-di(C1- C6) alkylamino,
N,N-di(C1-C6)alkylamino substituted with (R)m, formamido, amido, acetamido, C1- C6alkoxyamino,
hydrazino, Aiflplfioatiethaxd/oE206talkenynbils CHiakabRl tepbriieiad withidR Johased %26alkynyl, 02-
C6alkynyl substituted with.(1211)m; or a.pharmagceutically acceptable salt thereof. In another aspect,
there is pr(??/?%l%é%ei%é[g{%nﬁl-ggé -ey!f eﬁqﬂ% aﬁzc(r)gff:ré{:e?%gf a%\fg ot gn%]f s g%na:g.ﬁ%%%a% ove
selected frameliferative disorders such as psoriasis (Ben-Bassat, Curr. Pharm. Pes., 2000, 6, 933;

Elder et al., Science, 1989, 243, 81 1), benign prostatic hyperplasia (BPH) (Kumar et al.,

Int. Urol. Nephrol., 2000, 32,73), atherosclerosis and restenosis (Bokemeyer et al.,

30  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



a) 6,7-Dimethoxy-4- (1-(3-nitrobenzy1)-1H-tetrazol-5-y1) quinazoline b)
3-((5-(6,7-dimethoxyquinazolin-4-y1)-1H-terrazol-1- yl)methyl) aniline b") 6,7-Dimethoxy-4-
(1-(3-aminobenzyl)-1H-tetrazol-5-y1) quinazoline hydrochloride c)
6,7-dimethoxy 4 P EMBhyI- 1H-imidazol-2-yl)methyl1H-tetrazol-5-yl) quik&-baHesayo 708
6,7-dimethoxy-4- (1-(pyridin-2-ylmethyl)-1H-tetrazol-5- y1)-quinazoline e) 6,7-diethoxy-4-
(1H-tetrazofiBoydey _ﬁé‘z‘%ﬁﬁh’@ﬁ%{‘?‘ﬁié’fﬂ%ﬂ%l‘%@- eI P et ol By 891G8fazoline g)
?1-(&51-(6,7-ﬁhﬁﬂfga@/g%m,zWw@hi@?gtwﬁl&m@mml)m@ WO digiheuged-wo
-((1-methyl-1H-imidazol-2-y1) m -1H-tetrazol-5- uin ine D) 6,7Jdi Xy-4-

(|-(pyridin-2%(&?8%1?}’-%éféf?%@%?zg‘péﬁfu}ﬁg%iﬁg j?ﬁ@éﬂ%@?jﬁéﬂagfeﬁ%%@%%uinazoline K)
6,7-di-n-propaxye 4oL EI;NWah 987024 3UH -Té0a2eio3493,) uaeInasy) WO 99/35146, WO
3-((5-(6, 7-dj=ns= owi in-A4-y1 ~te -1yl anifine m)4- . .
(1-((I-n%ethy§[ﬂ%%%§iidazplﬁiﬁﬁrﬁe%qél];}?ﬁ&gﬁégiﬁ%g%ij%il%l’-sﬁ-éir%%gfy 40 ngzoling,
6,7-di-n-prdbm§vytﬂ1@£w(p9hi@ma}llm@ﬂh;d)smﬂit‘ewat@-@fﬁy%mﬁiﬁmmmsﬂrr@mmt, there is
provided a pacessHRLHSPRANAION of 4 - (PbAzRls514b) -guMceRlineAervaligALLps formula-l,

ylamino)quinazoline derivatives. However, none of these quinazoline derivatives contain

a substituent at the 5-position‘on the quinazoline ring.

10

WO 01/94341 discloses that certain quinazoline derivatives which carry a 5-substituent

are inhibitors of the Sre family of non-receptor tyrosine kinases, such as c-Src, ¢- Yes and

c-Fyn. There is no disclosure on WO 01/94341 of 4-(indazol-5- yl amino) quinazoline

derivatives wherein the nifrogen atom of the indazolyl group is substituted by a

15  substituent containing an aryl or a heteroaryl group.

WO 03/040108 and WO .03/040109 each disclose that certain quinazoline derivatives
which carry a 5-substituent are inhibitors of the erbB family of tyrosine kinase inhibitors,
particlarly EGF and erbB2 recepior tyrosine kinases. WO 03/040108 and WO
20 03/040109 each disclose certain 4-(indazol-5-ylamino) quinazeline derivatives. None of
the quinazoline derivatives disclosed contain an acyl amino ethoxy group at the 3-

position on the quinazoline ring.

US-2004/0048880 discloses certain 4-anilinoquinazoline derivatives and their use in
25  treating tumoural diseases. The quinazoline derivatives do not contain a substituent at the
5- position on the quihazoline 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 qu'mézoline ring.
30



Formula-l wherein n, W, Rl and Ry are as defined above or salt thereof which comprises: (a) treating a
compound of formula A wherein n, W, and RI are as defined above with a halogenating agent such
as thionyl halide, phosphorus trihalide, phosphorus pentahalide, phosohoryl trihalide to obtain 4-halo
substituted quinazoline derivativatives of formula-B, = whereintn, W and RI are as defined above, and
X'is a halogen or a sulfonyl-leaving group; (8) treating the compound of formula-B with trialkyl
amine (N(R1)3) in a suitable solvent such as toluene, xylene, cyclohexane or C1-06 linear or branched
alkenes to obtain the substituted quinazolinyl-4-trialkylamine halide quaternary salts of formula N (R

3)3+X- (R%%@Mgﬁs&“ﬁ@d%@r@m@@fw@ﬁ 8hoy e PR 3. a% elineealave; oline (C) treating

the compound of formula-C with cyanating agents such as sodium c nlde otassium cyanide,

cuprous CYERITREIVESARS BRI Wrai dehihEomod ShRAeseiveaTetias & hes RErfBewy clohexane
or C1-C6 Imgfngﬁ@@g&b@ammﬂmm%wﬁyﬁmgfdgﬁﬂ@ﬁwlacetam|de formamide, etc., to

obtain the substituted 4-amino quinazolines of formula D,
There remains a need to find further compounds with good‘ in-vivo activity together with
improved pharmacological characteristics compared with known erbB tyrosine kinase
inhibitors, particularly compounds that are selective erbB2 tyrosine kinase inhibitors. For
example, there is a2 need for novel compounds with advantageous and/or improved
characteristics in, but not limited to, for example, (1) physical properties; (ii) favourable
DMPK properties, such as high bioavailability and/ or advantageous half life and/o‘r
advantageous volume of distribution and/or high absorption; (iii) factors that decrease the
liability for clinical drug-drug interactions {e.g. cytochrome P450 enzyme inhibition or
induction); and (ivj compounds with a reduced Hability for QT interval prolongation in

patients, for example compounds which are inactive or weakly active in a HERG aésay.

Surprisingly, we have now found that a select groﬁp' of substituted 4-(tetrazol-5-yl)-
quinazoline derivatives of the present invention, or a pharmaceutically-acceptable salt

thereof, possess potent anti-tumour activity.

Such processes, when used to prepare the guinazoline derivative of the invention, or a
pharmaceutically-acceptable salt thereof, are provided as a further feature of the
inventien and are illustrated by the foliowﬁ'ng representative example. Necessary sté.rting
materials may be obtained by standard procedures of organic chemistry. The preparation
of such starting materials is described within the accompanying non-limiting Example.
Alternatively necessary starting materials are obtainable by analogous procedures to

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



wherein n, W, Rl are as defined above,; (d) treating the compound of formula-D with azidating
agents such as sodium azide, trialkyl silylazide, etc., to &btain the compounds of formula E, wherein
n, W, El are as defined above; (e) treating the compound of formula-E with alkylating agents of

formula F whereinR2 45 ag-gefined above and Y is a halogen or sulfonyl -leaving group, using a base
such as alkaline mietarcarbonates, hydroxides, metal hydrides, metal alkoxides, tetra-alkyl 8g
guanidines, alkyl lithium, LIDA, etc .to obtain the mixture of compounds of formula G and GI. wherein
n, W, RI, R2 are ahdefingecalieueis andided 2 4 - (tetrazol-5-yi) -quinazoline derivative of the ‘

formula-

Formula-I

wherein

n is 1, 2, or 3;

W is seleéted'from-a singie bond, ~C-, ~S-, -CORg, -NH-, -
S0-, -803-, -NRgCO-, - CONRg-, =S50 NRy-~, -NR350;-, or -HNEs-.
{wherein Rg, Ry and Rg each inﬁependently represents
hydrogen, C;-Cealkyl, Ci-Ceoycloalkyl, C:-Csalkeynl, C:-
Csalkynyl,

each R, 18 Rs where Ry is independently selected from C;-Cs
branched alkyl, (:-C¢ branched alkenyl or C24C5 branched
alkynyl;

or each Rl.is indepencieﬁtly selected from the group
censisting of hydrogen, halogen, hydroxy, amino,
hydroxylamine, carboxy, nitro, guanidino, ureido, cyano,
trifluoromethyl, azido;

or each R; is independently selected from the group
consisting of Ci-Cealkyl, Ci3-C¢ cycloalkyl, aryl, '
heterocyclyl, Riy-substituted aryl, Ri-substituted
heterocyelyl, aryl Ci-Cgalkoxy, Ci;-Ceoycloalkoxy, (Ci-
Celalkanovloxy, Rg-arvioxy, Ci-Csalkoxy C;-Cgalkyloxy, Ci-
Cealkoxy-Ci-Ceoycloalkyloxy, Ci-Cealkoxy-Rg-aryloxy, Ci-
Cesalkoxy-heterocyclyloxy, C;-Csalkoxy-fused-
heterocyclyloxy, N-mono(C;-C¢) alkylamino, N,N-di(C,-
Cslalkylamine, formamido, amide, acetamido, Ci-Ce-
alkoxyamino, hydrazino, trifluoromethoxy, alkenyl,

alkynyl, aryl, heterocyclyl, fused arvyl, fused hetercaryl



(f) purifYing the compound mixture of formula-G and its isomer G1 by recrystallisation from a suitable
solvent or by preparative chromatography to obtai%%he required compound of formula G, In one
aspect, there is provided a process for the preparation of compound of formula-E, which comprises:
(a) treating a compound of formula A with a halogenating agent to obtain 4-halo substituted
quinazolinederivatives effarnyida:a; (h) teatiag thecorppound.ef formula,-By, NRpX- with trialkyl
amine (N(Rg’h)cwﬁer&Ré? CI‘I- 6vlir:lear ar bé%rallrlheclallﬁ/l clhain g?aaes%jtabﬁlﬁ solvent to obtain the
substituted qhinézoﬁnyf- - ﬁ’alkyftdr%lrie ﬁaﬁde qua (\-frn’arys saft o’fffor u a—%‘j; (cytreating the compound
of foLmuIa—BY‘N’(%%’i O R,; and where Ry is C;-Cy alkyl;

! or each R, is independently selected from Ry-substituted by

halogen, hydroxy, amino, hydroxylamino, carboxy, nitro,
guanidino, ureido, cyano, triflucromethyl, azido; wherein Re is
selected from the group consisting of Ry, -0R;, -NR;R;, -C{(0}Re,
-NHOR,, -OC{O)Rs;, P and -QRy ; Rg¢ is Rs, =-ORs or -NRgzR;; P is
selected from piperidino, morpheline, pyrrolidino, 4-R;-
piperazin-1-yl, imidazcl-l-yl, 4-pyridon-1l-yl, =-(Ci-
Csalkylene) (CO;H), phenoxy, phenyl, phenylsulfonyl, C:-
Csalkenyl, and - (C:-C,alkylene)C{CJNRy Ry; and Q is §, SO or
50y;

or each R, is independently selected from phthalimido- (€i-C)-
alkylsulfonylamino, benzamido, benzenesulifonylamino, 3-
phenylureido, 2-oxopyrrolidin-I-yl, 2,5-dioxopyrrolidin-1l-vl,
and R.-{Cy-C;)-alkanoylamino and wherein said -NHSO; Ry,
phthalimido- {C;-Cy} -alkylsulfonylamine, benzamido,
benzenesulfonylamino, 3-phenylureido, 2-oxopyrrolidin-1-yl,
2,5-dioxeopyrrolidin-1-yl, and R4~ (C:-C4) - alkanoylamino R;
groups are optionally substituted by 1 or 2 substituents
independently selected from hale, C.-Cialkyl; cyano,
methanesulfonyl and Ci-Cialkoxy;

R, is hydrogen or selected from the group consisting of C;-
Cealkyl, Ci3-Ceeycloalkyl, (C;-Ce¢) carbonyloxyalkyl, Ry-aryl, Ry-
aryl substituted with (Ru;)m, wherein m=1l, 2 or 3 and Ry is
independently selected from the group consisting of hydrogen,
halogen, hydroxy, hydroxylamino, carboxy, nitre, guanidino,
ureido, cyaneo, triflucromethyl, azido, amino, methyl or R; (as
defined above), Ry-fused aryl, R;-fused aryl substituted with
{R:;)m, Ry-fused heterocyclyl, Rq-heterdcyclyl, R;-heterocyclyl
substituted with (Rp)m, Ry-fused heterocyclyl, Ry-fused
heterocyclyl substituted with (Ryi)m, Ry-Ci-Cealkyloxy, Re-Ci-
Cealkyloxy substituted with (Ri:im, Ry-Cy-Ceoycloalkyloxy, Re-Ca-
Cecycloalkyloxy



(R1W)11--- C ND with a cyanating agent in a suitable solvent to obtain the substituted 4-amino
guinazolines Of formula-D; wherein formulae A, B, C and D are as defined above (d) treating the
compound of formula-D, with an azidating agent, t8%btain the compounds of formula-E, wherein R1
and n are as defined above. Si In a further aspect, there is provided a process selected from: (1) a
process for the preparation of 6,7-Dimethoxy-4- (1- (3- nitrobenzy1)-114-tetrazol-5-y1) quinazoline of
the formula -1V, FompawladVeer saktthereof as defined abeyenyhich comprises:da)ikeaing
6,7Tdimeth.oxy-4 -qyér%aioggnes &%'é gth%lgge‘%gqg(%95%to&p@@ﬁé@ogg@g{jg@ed quinizoline
derivativatives of Srmu"f’a-?yé/, _ L

cyclyloxy, C.-Csalkoxy-heterocyclyloxy substituted with

(Ris)m, Cy-Cealkoxy fused heterocyclyloxy, Ci-Cealkoxy fused

heterocyclyloxy substituted with (Ri;)m, N-mono{Ci-

Ce)alkylamino, N-mono(C;-C¢)alkylamino substituted with

(Ry;)m, N,N-di{Ci- C¢) alkylamino, N,N-di{C;-C¢lalkylamine

substituted with (Ry;;)im, formamide, amido, acetamido, Ci-

Cealkoxyamino, hydrazino, triflucromethoxy, Cz-Ce alkenyl,

C,-C¢ alkenyl, substituted with (Rp)m, Cp-Cealkynyl, Ca-

Cealkynyl substituted with (Ry)m;

or a pharmaceutically acceptable salt thereof.

In another aspect, there is provided a 4 - (tetrazol-5-y1) -quinazoline derivative of the

formula-I as defined above selected from:

a) 6,7-Dimethoxy-4- (1-(3-nitrobenzyl)-lH-tetrazol-5-yl)
guinazoline

b) 2-((5-(5,7-dimechoxygquinazclin-4-yl} -lH-tetrazol-1-
yilmethyl) aniline

'y 6,7-Dimethoxy-4- (i-(3-aminobenzyl}-1H-tetrazol-5-yl}
quinazeline hydrochloride .

c) 6,7-dimethoxy-4-(1- ({l-methyl-1H-imidazocl-2-yl)methyl-
1H-tetrazol-5-yl)guina-zoline

d) 6,7-dimethoxy-4- (1-{pyridin-2-ylmethyl)-1H-tetrazol-5-
vl) -gquinazoline

e) 6,7-diethoxy-4- (1H-tetrazol-S5-yl) guinazoline

£} 6,7-diethoxy-4- (1-{2-nitrobenzyl)-lH-tetrazol-5-yl)
guinazoline

g) 3-{(5-(6,7-diethoxyquinazolin-4-yl)}-1H~tetrazol-1-yl)
methyvl) aniline

h) 6,7-diethoxy-4~- (1-{{l-methyl-iH-imidazcl-2-yl)
methyl)~1H-tetrazol-5-y1} guinazoline



H3C-o0 H3C,0 formula-IVa (b) treating the compound of formula-Va with trimethyl amine (N(043)3)|in
a suitable solvent to obtain the substituted quin&doliny1-4-trialkylamine halide quaternary salts of
formula-1Vb, formula-IVb (c) treating the compound of foLumla-IVb with a cyanating agent in a ;
suitable solvent to obtain the substituted 4- amino quinazolines of formula-IV.C, ON H3CH C -0

formula-IVi0 (@) trédtsgery compdur@ T idhmuavee With-an B1id&fiG agemnts to obtain the
compound§gf¢§ggmgﬁ;1Vﬁeand 8k N=NINH

i) &,7-dipropoxy-4- (1H-tetrazol-5-y1) gquinazoline

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

1) 3~((5-(6,7-di—n-propcxyquinazolin~4—yij—lﬁ~tatrazol~l-yl)_

methyl) aniline

m) 4- (1-((l-methyl-1lH-imidazol-2-yl) methyl)-1H-tetrazol-5-

yil) 6,7-di-n-propoxy gquinazoline

ny §,7-éi-n-propoxy-4- [(1-{pyridin-2-ylmethyl)-1H-tetrazol-5-
- yl)-guinazoline.

In another aspect, there is provided 2 process for the preparation of 4 - {(tefrazol-5-y1)

-guinazoline derivative of the formula-,

AR,
RN

a9

Formula-1

wherein n, W, R; and R, are as defined above or salt
therec? which comprises:

(a) trsating a compound of formula A

o]

X NH:

o

N
A



143C-4) 143C-"0W-C-j formula-IVd (e) treating the compound of formula-I\Vd with 3-nitrobenzyl
chloride using a base to obtain the mixture of 1Htetrazolyl and 2-H tetrazolyl isomers, which on
purification gives compound of formula-1V P="t N H3C-0°ft N H3C-0 Formula-TV (ii) a process for the
preparation of 6, 7-Dimethoxy-4- (1- (3-aminobenzyl)-1H-tetrazol-5-y1) quinazoline of formula - V,
which comprises reducing compound of formula-1vV by catalytical hydrogenation using palladium on

carbon, Raney Nicjel of by Yansfer fydrgenation, §14z659 ¥Gove
with a halogenating agent such as thionyl halide,
phosphorus trihalide, phosphorus penﬁahaiide, phosphoryl
trihalide tc obtain 4-halo substituted quinazoline
derivativatives of formula-B,

X

=N

(RW)n L ¢l

B

wherein n, W and Ry are as defined above, and X is a

halogen or a sulfonyl-leaving group;

(b treéting the compound of formula-B wi:h'trialkyl
amine (N(Ra)s) in a suitable solvent such as toluene,
xylene, cyclohexane or C;-Cg linear or branched alkenes to
obtain the substituted guinazolinyl-4-trialkylamine halide
guaternary salts of formula c,

wherein n, W, R, and X are as defined above and R, is as

defined above;

{c) treating the compound of formula-C with cyanating
agents such as sodium cyanide; potassium cyanide, cuprous
cyanide, tfialkyl silyl cyanide ete., in a suitable
solvent such as toluens, xylene, cyclohexane or C;-Cq

linear or branched alkenes, dimethyliormamide,



Formula -V; (iii) a process for the preparation of 6,7-Dimethoxy-4-
(1-(3-aminobenzyl)-1H-tetrazol-5-y1) quinazoline hydrochloride (Formula-V.HC1) Formula-V.HC1
which comprises treating compound of formula-V with-hydrochloride acid by conventional methods in a
suitable solvent medium; (iv) a process for the préﬁaration of 6,7-dimethoxy-4-[1-
(1-methy1-1H-imidazol-2-y1 methyl)-1H-tetrazol-5-y1]- quinazoline (compound -VI) which comprises,

treating the compoyngdaffo,y &tV iBc-e, Gampands v d with 2,chigromefhyl-N-methyl imidazole
using a base to obtain the mixtgée of 1H-tetrazo|g/élc%nd 2-H t'gtrazol l.isomers, which on purification
n

gives compound of ToPRUIER P COnBITa-Tt BRETVT BB rdtessFoFihé Preparation of
6,7-dimethoxy-4-[1- (pyridine-2ylmethyl)-1H-tetrazol-5-y1]-quinazoline (compound-VII) which

comprises, treating the compound of formula- IvVd H3C-CN3 H3C-0

. SN
(RWin 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 cf formula =,

~ (RWn /)!

wherein-n, W, R; are as defined above;

(2) treating the compound of formula-E with
alkylating agents of formula ¥

_R2
Y
F.‘

wherein Ry, is as defined above and Y is a halogen or
sulfonyl-leaving group,

using a base such as alkaline metal carbonates,
hydroxides, metal hydrides, metal alkoxides, tetra-alkyl



Compound-Ivd with 2-chloromethylpyridine hydrochloride using a base to obtain the mixture of
1H-tetrazolyl and 2-H tetrazolyl isomers, whichgan purification gives compound of formula vil. 8n In
another aspect, there is provided a pharmaceutical composition comprising a therapeutically-effective
amount of the compound as defined above and a pharmaceutically acceptable carrier. In yet another
aspect, thenesisigrovided thevisd dEhicompdind &5 defiRed FBSVSiFfe MBRUEENRE of a
medicamegbiQithestyeatmentalahygperpotiferative disorder. DETAILED DESCRIP 110N OF THE
NVENTION The present invention relates to substituted-4- (tetrazol-5-y1)-quinazoline derivatives of
formula-I, WO 2009/0571399PCT/11N2008/000708 Formula-1 5 where nis 1, 2, or 3; W is selected
from a single bond, -0-, -S-, -CORS, -NH-, -SO-, -S02-, -NR&€0-, - CON126-, -SO2N127-, -NR2S02-,
or -NR8,- (wherein 12.5, R7 anti RS each independentlyf réjresents hydrogen, Ci-Csalkyl,
Cs-Cscycloallcyl, C2-05alkenyfxg2¥€ralkynyl, 10 or edslyRY is 14 where 14 is independently selected
from CI-Cs branched alkyl, C2-Cp branched alkenyl or C2-C6.branched allcynyl ; or each R1 is
independently selected g"“w & graup consisting ©f Fydrogan, halogen, 15 hydroxy, amino,
hydroxylamino, cal‘BdW‘, i

liiaﬂidino, JFEY&S‘,

wherein n, W, R:, R, are as defined zbove; and

(£} puriffing the compound mixture of formula-G and its
isomer G; by recrystallisation from a suitable sclvent or by
preparative-chromatography co obtain the reguired compound of
formula G,

=

(R, Win )
N.
Formula- -

In one aspect, there is provided a process for the preparation of compound of formula-E,

whick comprises;

(a) treating a compound of formula A

{RWin

- —

with a halogenating agent to obtain 4-halo substituted

quinazoline derivatives of formula-B;

(I} treating the compound cof formula -B,



or each Rl is independently selected from the group consisting of Ci-Csalkyl, Cs-Cs cycloalkyl, aryl,
heterocyclyl, R3-substituted aryl, R3-substituted heterocyclyl, aryl C1- 20 Csalkoxy, C3-05cycloalkoxy,
(Ci-Cs)alkanoyloxy, R5-aryloxy, Ci-Csalkoxy Cr %‘salkyloxy, C1-Cé6alkoxy-C3-05cycloallcyloxy,
Cl-C6alkoxy-R5-aryloxy, Ci-Csalkoxyheterocyclyloxy, Cl-Csalkoxy-fused-heterocyclyloxy,
N-mono(Ci-Cs) alkylarnino, N,Ndi(Ci-Cs)?Ikylamino, formamido, amido, ,@Fggggmido.
Ci-Cs-alkoxyamino, hydrazino, trifluoromethoxy, alkenyl, alkynyl, aryl, heterocyclyl, fused aryl, fused

heteroaryl and 25fused heterocychy; wh R3 is selected from 6 |, C3-C6 cycloalkyl, aryl,
and arallcyl; R5 is independ\gntl ‘hy r 1.4;.a.n.d.wf(}§(\ R4 is C1-C4 alkyl; oreach Rl is
independently selected fi6m Ro%substi y halogen, hydroxy, amiqo, roxylamino, carboxy,

nitro, guanidine, ureido, cyano, tri thyl, azido; wherein 11%7s selecked from the group
consisting of R4, -0R5, -NR5R5, -C(0)R6, -NHOR4, -0C(0)R5, P and-Q114 ; R4 is R3, -OR5 or
-NR5RS5; P is selected from piperidino, 5 morpholino, pyrrolidino, 4-R3-piperazin-1-yl, imidazol-1-yl,
4-pyridon-1 -yl, -(C1- C4a|ky|er]e)(CO_214)), Phenoxy, phenyl, | henylfulfon [, C2-C4alkenyl, and
-(CiC4allcytéht) CIOHRRE RET4RE ONRs! 80, BFEG2 or le%\cﬁlﬁtf‘is independently selected from
phthalirnidp=(&e:8 - alkilsulfohyfaminia: 0 Pehzaritlos berzeheSaIf6RYRING:3-phenylureido,
2-oxopyrrolidinsdsyh, 25 dioxapyroligin: 1oyt ard Re(G2-64) alkaroyjaatirg@@d/wherein said
-NHS02 Rt thglgng%%‘rggi-g_@;allcylsuIfonylamino, benzamido, benzenesulfonylamino, 3-
phenylureiéo, -oxopyrrolidin-1- I,ZJ%(gioxoggrroéidinf-l%l andR4- C2-C4)- aJkanoylarnino R1 groups
are optionally subist tuté&'ﬁ?%gﬁz“ Stitients mc?epe‘ngénrﬁy 15 ‘selected from halo, C1-C4allcyl,
cyano, methanesulfonyl and.C1-C4alkoxy; R2 is hydrogen or selected from the group consisting of
C1-Cé6alkyl, C3-Cé6cycloalkyl, (C1-C6) carbonyloxyalkyl, Rearyl, R4-aryl c:%‘ubstituted with (R)m, where
m=1, 2 or 3 and R11 is independently siTdtted from the group consisting of hydrogen, halogen, 20
hydroxy, hydroxylamino, carboxy, nitro,lguanidino, ureido, cyanggtriflugeggmethyl, azido, or R3( as
defined above) , Refused aryl substituted with (140)r, Rehgterocyclyl, Reheterocyclyl
substituted with (RI Orf; ¥ %}Iyt“R'éfﬁseé“H’éYé'r‘éyclyl substituted with (1111)m,
ReC1-Cé6alkyloxy, 114-CI-C6 tituted with (1111)m ycloallcyloxy,
R4C3-Cécycloallcyloxy substituted with (RI )rn, 25 Cl-C6alkoxy-Rs-aR/loxy, C1-C6alkoxy-R5-aryloxy
" substituted with (1111)m, C1-C6alkoxy hetero-cyclyloxy, C1-C6alkoxy-heterocyclyloxy substituted
with (1111)m, C1-Cé6allcoxy, fused heterocyclylox -Ceal f rocyelyloxy substituted
with (Rl pm"” NiffoRof& T y’é |gylgﬁ1“iﬁt6,,i\ﬁrﬁor%ggé:él- %7 %:% %%%%ﬁg?s%%%ég \%/%l%((ﬂlOm,

N, N-di(CtCEEmRyHaFHRRS N NEFHEP: CBYHIR S -milG <8 s%ff%@& Gitlt (1241)m, formarnido, amido, 30

wit
"aeetamido, C1-C6allcoxyamino, hydrazino, trifluoromethoxy, C2-C6alkenyl, C2-C6alkenyl substituted
with (Rl )my&2-EaaliXdnX € 22Coalkynysubstittted vtk {R)ad. above

(d) . treating the compound of formula-D,
‘ N— :
N NN 4
| NOR
\\
? o N XN
(R W)n— (R, Win
| 1 /)
“ ///, “/,/ N
D E

with an azidating agent, to obtain the compounds of formula-

¥, wherein R, and n are as defined above.



WO 2009/05713911PCT/1N2008/000708 DETAILED DESCRIPTION OF THE INVENTION: Formula-|
compounds and pharmaceutically acceptable sglts thereof may be prepared by 5 any process known
to be applicable to the chemically related compounds. In general the active compounds may be made
from the appropriate substituted 4-halo quinazoline compounds derived from the predecessors
substltutedﬂ%-MWpﬁngqgﬁg he activecompaunds,of present invention are prepared by the
following synthetic Scheme-I. RI R2, R3 and W are defggegi @sgprgé/gm;\zghgre X{s gshalogen or
snlfonyl- Iea(/rﬁg offolip “RTete 9’?5 ha?oggn or sucﬁ‘gnyl'leavmg grou Various compounds of
foimula-| areifsreperad by - H)TreERRE A Corpourt tII8MIaREA Shith s haf6g&&ting Agent such as
thionyl halide, phosphorus trihalide, phosphorus pentahalide, phosphoryl trihalide to obtain 4-halo
substituted quirtazoline derivativatives of formula-B, ein RI,W and n are as defined above. The
reaction can be performed 5 either neatly Witlﬁﬁl’.ﬁt, an fd,or with solvents such as methylene
chloride, ethylene dichloride, toluene, xy.Iene’f S exarte, etc. The temperature of the reaction is
maintained between 25 C to 150 C, prefera reflux temperature of halogenating reagent.  with
trialkyl amine (NR3) (where R3 is dé‘?ne bgye) in a suitable solvent such as toluene, xylene,
cyclohexane or C1-C6 linear or braﬁ“ch@d 2 emes to obtain the substituted
quinazoliny1-4-trialkylamine halide quaternary salts. The temperature of the 15 reaction is maintained
between 25 C to 150 C, preferably the roon%mgatqg conditions. (c) Treating the compound of

P

formula-C,

or salt thereof as defined above which comprises:
{a} treating §,7-dimethoxy-4E-quinazolone

0
HSC"D ' NH-

N

with a halogenating agent to obtain 4-halo substituted

guingzoline derivativatives of formula-IVa,



WO 2009/05713913PCT/1N2008/000708 with cyanating agents such as sodium cyanide, potassium
cyanide, cuprous cyanide, trialkyl silyl cyanide §1tc., in a suitable solvent such as toluene, xylene,
‘cyclohexane or C1-05 linear or branched alkenét, dimethylformamide, dimethylacetamide, formamide,
‘etc., to obtain the substituted 4-amino quinazolines of formula-D, where R1 and n are as 5 defined '
above. The temperature of the reaction is maintained between 25 C to 150 C, preferably at 100C - 125
C. (d) Treating the compound of formula-D, CM (121%V)n (R.M)  D. 10with azidating agents such as
sodium azide, trialkyl silylazide, etc., tg gbigin the cg pounds of formula E where Rl and nare as
defined above. The reaction is preferabtily car gut inthe presence of a suitable solvent or diluent,
for example an allcanol such as methahol, ethapetsi agropanol, an ester solvent such as ethyl 15
acetate, a halogenated solvent such as mec%hylene chloride, chloroform or carbon tetrachloride, an
ether solvent such as tetrahydrofuran, 1,4fglexéREV &n aromatic hydrocarbon solvent such as toluene,
or a dipolar aprotic solvent such as N,Ndimethylformamide, N,N-dimethylacetamide,
N-methylpyrrolidin-2-one or dimethyl sulphoxide. 20 '

{b) treating the compound of formula-IVa with trimethyl
amine (N{CH.),) in a suitable sclvent to obtain the
substituted quinazolinyl-4-trialkylamine halide gquaternary
salts of formula-IVb,

+ CI~
N(CHy)_
H3C \)N
C. .
E 0 N
formula-TVh

{c) treating the ccmpound of formula-IVb with a cyanating
agent in a suitable solvent to obtain the substituted 4-
amino quinazolines of formula-IV C,

. " CN
H,e~C O N
H.C. >
o N)
. formuta-lV C

{(d) treating the compound of fermula-IV C with an azidating
agents to obtain the compounds of formula-IVvd, and



The reaction is conveniently carried out at a temperature in the range, for example, 10- 150C,
preferably in the range 50-120C. (e) Treating the,compound of formula-E, WO
2009/05713914PCT/IN2008/000708 R2 A\ NtI-,f&N/ N-N u rThiriN=N R2 ,R2 YN ---w- (RIVV)n+
(R.,VvV)n ..-- --- NN EFGG, with alkylating agents of formula F (Y and R2, as defined above) using a
base such as alkaline metal carbonates, hydroxides, metal hydrides, metal alkoxides, tetra-alkyl

p=N_
Ny NH
Hscﬂo \N
formula-TVd

(e} treating the compound of formula-IVd with 3-nitrobenzyl
chloride using a base to obtain the mixture of 1H-
tetrazolyl and 2-H tetrazolyl isomers, which on
purification gives compound of formula-IV

e NO
Y

Hsc -0 Y
HC~g N/)
Formula-fV

(ii) a process for the preparation of &, 7-Dimethoxy-4- {i-

{3-aminobenzyl}-1H-tetrazol-5-yl) guinazoline of formula -
v,

which comprises reducing compound of formula-IV

Hac’G - N
Formula-IV

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



grinnidines, allcyl lithium, LDA, etc. The solvents used are acetonitrile, dimethyl- 5 formamide,
dimethylacetamide, tetrahydrofuran, toluene, et%XThe reaction is conveniently carried out at a
temperature in the range, for example, 10-150C, preferably in the range 20-80C. (f) Purifying the |
compound mixture of formula-G (and its isomer G), R2 NNN 10 GO1Formula-1 by recrysta. llisation
from a suitable solvent or by preparative chromatography to obtain the required 1H-tetrazolyl
derivative. NN N Compounds of formula-I ﬂs{ su @5- MRS on 6, 7-positions with oxygen linkage and
15 their pharmaceutically acceptable salts thehe ay be prepared by any process known to be
applicable to the chemically relate Ads. In general the active compounds may be made from
the appropriate substituted 4-chloro- 6 740-1n roj)ected guinazoline compounds derived from the
predecessors, substituted 4F1- qwﬁaiblm 4-8nes. The active compounds of formula-| are prepared by
the following synthetic scheme -IL R5Z Rs HON2 Base R50 Formula-I

Formula-v;

{iidi) a procese for the preparation of &,7-Dimethoxy-4-
{1~ {3-amincbenzyl)-1H-tetrazol-5-yl) Guinazoline
hydrochloride (Formula-V.HC1)

B0 Tf
P
HC-g N

Formula-V.HCL

which comprises treating compound of formula-V with
hydrochloride acid by conventional methods in a suitable
solvent medium;

{iv}) a process for the preparation of 6,7wdimamhoxy~4_{1-'
i (L-methyl-1H-imidazel-2-yl methyl) -1H-tetrazol-5-yl]-

guinazoline {compound -VI)

which comprises, treating the compound of feormula-IVd



Scheme-Il Wherein 124 and R5 are defined as above and Y is a suitable protecting group and such as
acyl; benzyl, benzoyl, silyl, alkylsolfonyl, arylsulfonyl, arlicylsufonyl, etc.; Z is halo or a suitable sulfone
containing leaving group. - The base used in the 0-alkylation step is taken from alkali carbonates; alkali
hydroxides, metallic alkoxides, alkali hydrides, allc@gdithium, tetramethyl guanidine etc. 10 (a) Treating
a compound of formula H (or its tautomer of formula H1) WO 2009/05713916PCT/I1N2008/000708
with a halogenating agent such as thionyl halide, phosphorus trihalide, phosphorus pentahalide,
phosphoryl trihalide to obtain 4-halo substituted quinazoline derivatives of formula-B, wherein R4 and
X are as defined above. The reaction is tried either neatly without any solvent or with solvents such as
methylene chloride, ethylene dichloride, 5 toluene, B{fﬂ&re cyclohexane, etc. The temperature of the
reaction is maintained between 25 C-150 C, prefe Wik reflux temperature of halogenating agent.
(b) Treatrng the compound of formula | X 10 wrth trialicyl amine (NR3, where R3 is defined as above).
S chrasioluene, xylene, cyclohexane or C1-C6 linear
zolink4-yl- quaternary triallcylamine halide salts.
) : gfT25 C to 150 C, preferably under the room
temperature conditions. (c) Treating the compound of formula-J, with cyanating agents such as
sodium cyanide, potassium cyanide, cuprous cyanide, 20 trialkyl silyl cyanide etc., in a suitable solvent
such as toluene, xylene, cyclohexane or C1-C6 li e branched alkenes, drmethylformamrde
dirnethylacetamide, folinamide, etc., to o m?He Su |tuted 4-cyanoquinazolines of formula-K, where
R3, R4 and X %e defi ed A3 gg\gyeNTnpeethe}mpe@Hg% of éhelgeggtrgngﬁégar%amed between 25 C to

150 C, prefer y at q
obtain the mexture of 1H-tetrazolyl and 2-H tetrazolyl

A%,

igomers, which on purification gives compound of formula-VI

N

i
Mo N
CH,
Ko~ C i
HCwgy ﬁg

Compound-VI; and

(v) a process for the preparation of §&,7-dimethoxy-4-[1-
(pyridine—zylmethyl)-1H—tetrazol»5¥yl}—quinazoline
(compound~VII) which comprises, treating the compound of
formula~-IV4

N=H
/ \
N JNH
H,cO N
e
Hsch.o N/l
Compound-IVd

with 2-chloromethylpyridine hydrochloride using a base to
obtain the mixture of lH-tetrazolyl and 2-H tetrazclyl
isomers, which on purification gives compound of formula
VII.



5 with azidating agents such sodium azide, potassium azide, trialkyl silyl azide, etc. The reaction is
preferably carried out in the presence of a suitable solvent or diluent, for example an alicanol such as
methanol, ethanol, isopropanol or ester such as ethyl acetate, 10 a halogenated solvent such as
methylene chloride, chloroform or carbon tetfachloride, an ether solvent such as tetrahydrofuran or
1,4-dioxane, an aromatic hydrocarbon solvent such as toluene, or a dipolar aprotic solvent such as
N.N-dimethylformanide, N.Neimethylacetamigle, Nrmathylpyriolisingg:one ol &tk sulphoxide. 15
The reaction is coaﬁﬁ)/enlensﬁy Carfied outat a temperature in the range, for example, 10 to 150.degree.
C., preferably fretkreyagige 5161 207G e St Clhe) 9FRRRHTG (8 cS?Hﬁ??unﬂ’B‘fefoﬁﬂ‘hla%L, IR2 :
N=NN=N)71-NudrNNeMNNNHMN:2b120amhith allcylating agents of compounds of formula F (Y and R2, as
defined above) using a base such as alkaline metal carbonates, hydroxides, hydrides, tetra-alkyl
guanidines, alkyl lithium, LDA, etc. The solvents used are acetonitrile, dimethylfonnamaide, dimethyl
acetamide, tetFARyHFBARSH “Bite s icP THEFeRR SR 7 RSATVERTBRHY Sl FRE 4P &femperature in
the range, for exanfplerdd-4h6G:prefdrabhyicethent ahgbyot: 2808 PuAfying the compound '
mixture of formula-M (and its isomer M1), R2 by recrystallisation from a suitable solvent or by
preparative chromatography to obtain | H tetrazolyl derivative of formula-N N=N

DETAILED DESCRIPTION OF THE INVENTION

The preéent invention relates to substituted-4- (tetrazol-5-yi)-quinazoline deﬁvativgs of

formula-I,



/' NN N R2 N R5Z Base (g) reaction of compounds of formula-N with alkylating agents of formula-R5Z
(where Z 10 and R5 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, AHASMNISTRAmaide, dimethyl acetamide, tetrahydrofuran, toRfeHEV 0988 eaction is
conveniently carried out at a temperature in the range gf, for example, 10-150C, preferably in the
range of 20-80C. 15 It is also to be understood that ceﬁ%ﬁ&éﬂﬁa’ azoline derivatives of the formula | can
exist in solvated as well as unsolvated forms such asNQrethmple, hydrated forms. It is to be
understood that the invention encompasses all such solvated forms, which possess anti-proliferative
activity. A suitable pharmaceutically acceptable of quinazoline derivative of the invention is,
for example, a mono- or di-acid-additi e qu nazofhe derivative of the 5 invention which is
sufficiently basic, for example, an acid-addition %alt , foglexample, an inorganic or organic acid, for
example, hydrochloric, hydrobromic, sulphuric, phosphobi, trifluoroacetic, citric, maleic, tartaric,
fumaric, methane-sulphonic, or 4- toluenesulphonic acid. 10 The invention most particularly relates to
novel intermediate compounds of the formula eleclte from the group consisting of WO
2009/05713920PCT/1N2008/000708 6,7-Dime R% &lbstituted 4-(tetrazoly-5-y1) quinazoline
derivatives of formula-1V to VIl Compound Number

5 wher¢

nisl, 2, or 3
W. is selected from a single bond, —O-; ~8-, -CORg, - -y «80-, -S0z-, ~-NR(CO-, ~
CONRg-, ~SO2NRy-, -NR780,-, or ~NRg- (wherein Rg, Ry and Rg each independently
represents hydrogen, C;-Cealkyl, C3-Cgeycloalkyl, Co-Csalkenyl, Cy-Csalkynyl,

10
or each R; is Ry where Ry is independently selected from C;-Cg branched alkyl, C-Cg
branched alkenyl or Cs-Cs branched alkynyl ;

or each Ry is independently selected from the group consisting of hydrogen, halogen,
15 hydroxy, amino, hydroxylamino, carboxy, nitro, guanidino, ureido, cyano,

trifluoromethyl, azido;

or each R, is independently selected from the group coﬁsisting of Cy-Cealkyl, C3-Cs
cyclealkyl, aryl, heterocyclyl, R3-substituted aryl, R3-substituted heterocyclyl, aryl C;-

20 Cealkoxy, Cs-Ceoycloalkoxy, (Ci-Ce)alkanoyloxy, Rs-aryloxy, Cj-Cealkoxy Ci-
Cealkyloxy, Ci-Cealkoxy-Cs-Ceeycloalkyloxy, Ci-Cealkoxy-Rs-aryloxy, C1-Cealkoxy-
heterocyclyloxy, C,-Cealkoxy-fused-heterooyolyloxy, N-mono(C,-Cs) alkylamino, N,N-
di(C,-Cgalkylamino, formamido, amido, acetamido, C;-Cg-alkoxyamino, hydrazino,
triﬂuoromethoxy, alkenyl, alkynyl,_ aryl, heterocyclyl, fused aryl, fused heteroaryl and .

25 fused heterocyclyl; where Rs is selected from C,-Cs alkyl, C5-Cs cycloalkyl, aryl, and
aralkyl; Rs is independénﬂy hydrogen or Ry; and where Ry is Cy-Cy alkyl; |



Structure Chemical name IV /NN H,c'o H,C,0 1111 N=N\N N --- NO2
6,7-Dimethoxy-4-(1-(3-nitrobenzyl)- 1H-tetrazol-5-yl)quinazoline V H3C"0 H,c,, 0 P=11 NN

WO 2609/057139 i0 PCT/INZG08/000708

or each Ry is independently selected from Rg-substituted by halogen, hydroxy, amino,

hydroxylamino, carboxy, nitro, guanidino, ureido, cyano, trifluoromethyl, é,ZidO;

wherein Ry is selecied from the group consisting of Ry, -ORs, -NRsR;s, -C({O)Rg, ~-NHOR,,

-OC(O)R;5, P and ~QRy4 ; R¢ is R3, ~ORs or -NRsRs; P is selected from piperidino,
5 morpholino, pyrrolidine, 4-Rz-piperazin-1-yl, -im.idazolnl-y}“, 4-pyridon-1-yl, ~{Cy~

Cqalkylene)(CO,H), phenoxy, phenyl, phenylsulfonyl, C,-Csalkenyl, and -(C;-

Cjalkylene)C(O)NR;s Rs ; and Q is §, SO, or SOy;

or each Ry is independently selected from phthalimido-{C;-Cy)-alkylsulfonylamino,
10  benzamido, benzenesulfonylamino, 3-phenylureido, 2-oxopyrrolidin-1-yl, 2,5-

dioxopyrrolidin-1-y1, and Rs-{(Cy-Cy)-alkanoylamino and wherein said -NHSOz Ry,

phthalimido~(C;-Cy)-alkylsulfonylamino,  benzamido, benzenesulfonylamino, 3-

phenylureido,  2-oxopyrrolidin-1-yl,  2,5-dioxopyrrolidin-1-yl, and Ru~(Co-Cy)-

alkanoylamino R; groups are optionally substituted by 1 or 2 substituents independently
15  selected from halo, C;-Csalkyl, cyano, methanesulfonyl and C;-Caalkoxy;

R; is bydrogen or selected from the group consisting of Ci-Cealkyl, Cs-Ceeyeloalkyl,
(Cy-Cs) carbonyloxyalkyl, Rs-aryl, Re-aryl substituted with (Ry:)m, where m=1, 2 or 3
and Ry; is independently selected from the group consisting of hydrogen, halogen,

20  hydroxy, hydroxylamino, carboxy, nitro, guanidino, ureido, cyano, trifluoromethyl,
azido, or Rs( as defined abové) . Ry-fused aryl, Ry-fused aryl substituted with (Rio)m,
Ry-heterocyclyl, Re-heterocyclyl substituted with (Ri1)m, Ry-fused heterbcyclyl, Ry-fused
heterocyclyl substituted with (Ri)m, R4-C;-Cealkyloxy, Re-Ci-Cealkyloxy substituted
with (Ri)m, Re-Cs-Ceoycloalkyloxy, Re-Cy-Ceeycloalkcyloxy substituted with (Rypm,

25  C-Cealkoxy-Rs-aryloxy, Ci-Cealkoxy-Rs-aryloxy substituted with (Rypm, Cy-Cealkoxy
hetero-cyclyloxy, Ci-Cealkoxy-heterocyclyloxy substituted with (Ryy)m, Ci-Cealkoxy
fused heterocyclyloxy, C;-Csalkoxy fused heterocyclyloxy substituted with (Rijjm, N-
mono(C-Ce)alkylamino, N-mono(C;i-Cglalkylamino substituted with (Ryy)m, N,N-di(Cy-
Cg)alkylamino, N,N-di(Ci-Cg)alkylamino substituted with (Ry;)m, formamido, amido,

30 acetamido, C;-Cealkoxyamino, hydrazino, trifluoromethoxy, Ca-Csalkenyl, Co-Cealkenyl
substituted with (Rujm, Co-Cealkynyl, Co-Coalkynyl substituted with (Ryp)m.



N N,-11/NH 6,7-D'imethoxy-4- (I-(3- aminobenzy1)-1H-tetrazol-5-y1) quinazoline VI H3C,0 H,C,0/
NN=N\NNNNN\CH

WO 2009/657139 1 PCT/INZO08/606708

DETAILED DESCRIPTION OF THE INVENTION:

Formula-I compounds and pharmaceutically acceptable salts thereof may be prepared by
5 any process known to be applicable to the cﬁemically related compounds. In general the

active compounds may be made from the appropriate substituted 4-halo quinazoline

compounds derived from the predecessors substituted 4H-quinazolin-4-ones. The active

compounds of present invention are prepared by the following synthetic Scheme-1.

o} X NR,}.HCI
| R N R,W Nl '
mr——
( 1\N)I"I‘ ,) . ( 1 )n _
N N : '
A B ' c
N=N
N NH
CN N
X RS Y/.Rz
R.Win — (R W —_—
R,wW) ) (RWin //f
N
D E F
N=N N=N
\ / \
X N\RZ Nao N‘""R2
N ' Seperation of1H-,2H-isomers . Y
(R;Whn /;; = (R,W)n )
N N
G + G1(2H Isomer) Formula-l
10 ~ :
SCHEME-1

Ry, Ra, R; and W are defined as above.
Where X is a halogen or sulfonyi-leaving group.
Where Y is a halogen or sulfonyl-leaving group.

13 Various compounds of formula-I are prepared by:-

(a)  Treating a compound of formula A



6,7-dimethoxy-4-(1-(0-methyl-1H- imidazol-2-yOmethyl)-1H-tetrazol-5- yl)quinazoline VII- H C-Q 3
H3C,0 N=N A NN N 110N 6,7-dimethoxy-4-(1-(pyridin-2- ylmethyl)-1H-tetrazol-5-y1)- quinazoline WO
2009/05713921PCT/IN2008/000708 i) 6,7- Dlmethoxy guinazoline derivatives Compound Number

WO 2009/087139 PCT/INZO08/000708
B 0 . OH
NH SN = N
(RWjn 4; === (R,W)n /) ——s (R, W)
N N
A

with a halbgenating agent such as thionyl halide, phosphorus trihalide, phosphorus
pentahalide, phosphoryl trihalide to obtain 4-halo substituted quinazoline derivativatives
of formula-B, wherein R;,W and n are as defined above. The reaction can be performed
5 cither neatly without any solvent or with solvents such as methylene chloride, ethylene
dichloride, toluene, xylene, cyclohexane, efc. . The temperature of the reaction is
maintained between 25 °C t0 150 °c, preferably the reflux temperature of halogenatm_g

reagent. -

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

N

RW)n | N{)

B _ c

with trialkyl amine (NR3) (where Ry is defined as abéve) in a suitable solvent such as

N
(R,W)n . /)

toluene, xylene, cyclohexane or C;-Cg linear or branched alkenes to obtain the
substituted quinazolinyl-4-trialkylamine halide quaternary salts. The temperature of the
15 reaction is maintained between 25 °C o 150 °C, preferably the room ‘temperature'

conditions.

{c) Treating the compound of formula-C,

N(R)+X- | CN
~ 3 N
(R,W)n )N —  (RW)n B



Structure Chemical name IV b HcY0 H3C,0 alp + N(CH - CI 3)3 N 6,7-dimethoxy-4-quinazolinyl)-
trimethylammonium chloride IV d , H3p-" H3C., N=NiN N

WO 2009/057139 13 PCT/IN2608/000708

with cyanating agents such as sodium cyanide, potassium cyanide, cuproﬁs cyanide,
trialkyl silyl cyanide etc., in a suitable solvent such as toluene, xylene, cyciohexane or
C1-Cs linear or branched alkenes, dimethylformamide, dimethylacetamide, formamide,
etc., to obtain the substituted 4ngmino quinazolines of formula-D, where R; and n are as

5  defined above. The temperature of the reaction is maintained between 25 °C to 150 °C
preferably at 100 °C — 125 °C.

4

(&) Treating the compound of formula-D,

NN H
NON

| CN
o -y
s s
D .

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

compounds of formula E where R; and 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
15  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 tolueme, or a dipolar aprotic solvent such as N,N- A
dimethylformamide, N,N-djmeﬂiylacetamide, N-methylpyrrolidin-2-one or dimethyl
sulphoxide,
20
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,



IS\ NH / 6,7-dimethoxy-4- (1H-tetrazol-5- yl) quinazoline 0 WO 2009/05713922PCT/1N2008/000708
5,7-Diethoxy quinazoline derivatives Compound Number Structure Chemical name Vlll a CI
4-chloro-6,7-diethoxy - quinazo line VIM

10

15

WO 2009/057139 14 PCT/ENZ008/000708
R2
N— = -
N =N N
NN Ny Nego N_ N
Rz
SNOY N NN
R,W)n /) RW)n /) + (RW)n /)
N N N
E F G G

1

with alkylating agents of formula F (Y and R, as defined above) using a base sucﬁ as
alkaline metal carbonates, hydroxides, metal hydrides, metal alkoxides, tetra-alkyl
guanidines, alkyl lithium, LDA, etc. The solvents used are acetonitrile, dimethyl-
formamide, dimethylacetamide, tetrahydrofuran, toluene, etc. The reaction is
conveniently carried out at a temperature in the range, for example, 10-150°C, preferably

in the range 20-80°C,

(f) Purifying the compound mixture of fofmula—(} {(and its isomer Gy),
R2

4
= ~N . =N
R N NN
N N SN
(RW)n ’?’ + (RWn ) e | {(R,W)n //]
N N :
G G, Formuta-i

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

the required 1H-tetrazolyl derivative,

Compounds of formula-] 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. ﬁom the appropriate substituted 4-chloro-6,7-O-protected quinazoline
compounds derived from the predecessors, substituted 4H-quinazolin-4-ones. The active

compounds of formula-I are prepared by the following synthetic scheme ~IL.



40 +01 - N(CH3)3 N 6,7-diethoxy-4-quinazoliny1)- trimethylammonium chloride Vine [P4-cyano CN
-6,7-diethoxy- quinazoline Wild N=N/ '

WO 2009/657139 15 PCT/IN2068/600708
X NR,).HCI
RO Ny RO Sn
et e e —————
~ P
R,O N RO N
| R J
g N
N N -~
CN Re
) RO N R,0O g "R_Z RO N
J » J
RO N R,0 N R,O N
K [ F M
=N N=N
HO N " RZ RO N
/) Base /)
HO N R,0O N
N - Formula-l
‘ Scheme-Ti

Wherein Ry and Rs are defined as above and Y is a suitable protecting group and such as
acyl, benzyl, benzoyl, silyl, alkylsulfonyl, arylsulfonyl, arﬂcylsufonyl, etc.; Z1is haloora

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, tetramethy] guanidine ete.

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

] ' OH"‘
R,O )NH R0 \jj R,O \JN
' = P P
R0 N RO N R,O N



NN I. kK NH .- 6,7-diethoxy-4- (1H-tetrazol-5-y1) quinazoline WO 2009/05713923P /N2008/000708
6,7-Di-n-propoxy quinazoline derivatives Compound Number Structure , Chemical name Xll a
H3C---CI H3C-0 di igr

WO 2009/057139 16 PCT/IN2008/000708
[ .

with a halogenating agent such as thionyl ﬁalide:, phosphorus trihalide, phoéphom_s
peniahalide, phosphoryl trihalide to obtain 4-halo substituted quinazoline derivatives of
formula-B, wherein Ry and X are as defined above. The reaction is tried either neatly
without any solvent or with solvents such as methylene chloride, ethylene dichloride,
5 toluene, xylene, cyélohexane, etc, The temperature of the reaction is maintained between

25 °C-150 °C, preferably the reflux temperature of halogenating agent.

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

< s
R,O N _ RO N
J

10 with trialkyl amine (NR3 where R3 is defined as above ). The reaction is carried out in a
suitable solvent such as toluene, xylene, cyclohexane or Ci-Cg linear or branched alkenes
to obtain the substituted éuinazolin—éi—yl— quaternary trialkylamine halide salts. The
temperature of the reaction is maintained between 25 %C 10 150 °C, preferably under the
room temperafure conditions. ‘

15

(¢) Treating the compound of formula-J,

N(R,)+X- CN

R,0 \jj R;0 S )N
e -
R,O N R,0 N
J K

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

etc., to obtain the substituted 4-cyanoquinazolines of formula-K, where R3, R4 and X are



a' 4-(_:hloro-6, 7-dipropoxy - quinazoline XIl b H3C,----N,"70 H3C....,..."....--N.,0 + N(CH3)3 CI - N
6,7-dipropoxy-4-quinazolinyl)- trimethylammonium chloride XlI ¢ -...,  H3C70 H3Co

WO 2009/057139 17 : PCT/INZ088/000708

defined as above. The temperature of the reaction is maintained between 25 Ct0 150 °C,
preferably at 100 °C 125 °C.

(d) Treating the compound of form

N=N
MaL NH
CN N
R,0 \ji R,0 \)N
» P e _
R,0 N ‘ R,0 N
5 P | L

with azidating agents such sodium azide, potassium azide, triallcyl silyl azide, ete.

The reaction is preferably carried out in the presence of a suitable solvent or diluent, for
example an alkanol such as methanol, ¢thanol, isopropanol or ester such as ethyl acetate,
10  a halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride, an
ether solvent such as teﬁahydroﬁnan or 14-dioxane, an aromatic hydrocarbon solvent
such as toluene, or a dipolar aprotic sofvent such as N N-dimethylformamide, N,N-

dimethylacetamide, N-methylpyrrolidin-2-one or dimethy! sulphoxide.

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

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

() Treating the compound of formula-L.,

R2

NN A Vil

N NH No N~go NN
RO X j ¢ R2 R,O \/Pf . R,O \)N

e
= L o~

RO N , RO N RO ~ N

L F M M,

20 with alkylating agents of compounds of formula T (Y and Ry, as defined above) using a
base such as alkaline metal carbonates, hydroxides, hydrides, tetra-alky! guanidines, alkyl



CN 4-cyano -6,7-dipropoxy- quinazoline XIl d HaC. H3C, 0 ."0 so N=N /NN \ NH .-- 6,7-dipropoxy-4-
(111-tetrazol-5- yl) quinazoline WO 2009/05713924PCT/LN2008/000708 iv)6,7-Diethoxy substituted
4-(tetrazoly- 5Wyl) guinazoline derivatives of formuﬁ- VIII to Compound Number Structure Chemical

name

O 2009/057139 PCT/INZ008/000708

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, for example, 10-150°C, preferably in the range of 20-80°C.
(f) Purifying the compound mixture of formula-M (and its isomer M1),
) R2
N=
!
Nx

Q

@I @E—» )
-
N

5 M, .
by recrystallisation from a suitable solvent or by preparative chromatography to obtain
1H tetrazolyl derivative of formula-N

N=N N=N
f \ . / \
HO SN RZ RO
~ B
HO N ¢ RO
N 0

(g) reaction of compounds of formmla-N with alkylating agents of formula-RsZ (where Z

10 and Rs are as defined above), using a base such as alkaline metal catbonates,
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.

15 Itis 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,

20



VIIINN N=N*NO2 N N ? 6,7-Diethoxy-4 (1 (3-nitrobenzyl)- 1H-tetrazol-5-y1) quina7oline 1X
/' N'N N=N 10 \NH, N 34(5-(6,7-diethoxyquinazolin-4- y1)-1 H-tetrazol-1-y1) methyl)

WO 2009/657139 19 POTANZOOR/000708

A suitable pharmaceutically acceptable salt of the quinazoline derivative of the invention
is, for example, a mono- or di-acid-addition salt of the quinazoline derivative of the
5 invention which is sufficiently basic, for example, an acid-addition salt with, for example,
an inorganic or organic acid, for example, hydrochloric, hydrobromic, sulphuric,
phosphoric, trifluoroacetic, citric, maleic, tartaric, fumaric, methane-sulphonic, or 4~

toluenesulphonic acid,

i0
The invention most particulaﬂir relates to novel intermediate compounds of the formula I

selected from the group consisting of



aniline X Ili rht N CH, ...
tetrazol-5-y1) quinazoline )a Frac 111 NN N=N
ylmethyl)-114-tetrazol-5-

N 6,7-diethoicy-4- (14(1 -methyl-1H- imidazol-2-y1) methyl)-1H-
) NN --N 6,7-diethoxy-4-(1-(pyridin-2-

WO 2009/057139

20

PCT/INZO08/660708

6,7-Dimethoxy substituted 4-(tetrazoly-5-y1) quinazoline derivatives of formula-IV to VII

Compound Structure Chemical name
Number
v
&th{N\/Q\Noz
« .
° 6,7-Dimethoxy-4-(1-(3-nitrobenzyl)-
HC = )N 1H:tetrazol-5-y1)quinazoline
H,C. < <
& N
7
Nﬁth{N\/@\NH’
_ N
o : 6,7-Dimethoxy-4- (1-(3-
H,C” N .
Hac /) aminobenzyl)-1H-tetrazol-5-yl)
*o N quinazoline
VI
N=N N\ N
! \
’ Na N N -
5 | 6,7-dimethoxy-4-(1-((1-methyl-TH-
H,c” SN
WG P imidazol-2-yl)methyl)-1H-tetrazol-5-
o
N vhquinazoline
VI Vi
NN \
) 3 oy
Ne N N
o 6,7-dimethoxy-4-(1-(pyridin-2-
:sg \;N yImethyI)—IHQtetrazold-yl)-
*To N quinazoline




yDquinazoline v) 6,7-Di-n-propoxy substituted 4-(tetrazoly-5-y1) giiinazoline derivatives of formula- XlI
to XV. WO 2009/05713925PCT/IN2008/000708 Compound Number Structure Chemical name XIlI

N=Ni"N\N H,c*?illiN H,C..."..."...-....0ir.., 111 NQ, 6,7-Di -n-propoxy-4-(1-f:3-
WO 2009/057139 21 PCT/IN2008/000708

i) 6,7-Dimethoxy quinazoline derivatives

Compound Structure Chemical name
Number
IVb - 6,7-dimethoxy-4-quinazolinyl)-
. .
- trimethylammonium chloride
N(CH,),
O
H,C” ‘jl
H.Cw =
770 N
vd ;N"" { 6,7-dimethoxy-4- (1 H-tetrazol-5-
| v1) quinazoline
O
HC™
HSC\O o

10

15

20

25



nitrobenzyl)-1H-tetrazol-5- yl)quinR7oline X(1l = PN N\ FlaC....... "..--.ONN-N--, di 1-12

34(5-(6,7-Di-n- propoxyquir azolin-4-yl)-1Htetrazol-1-yOmethyl)aniline XIV C HC"----------- 0 Hac,,,,0
elaN--N )
: WO 2009/057139 22 PCT/IN2068/600708
it) 6,7-Diethoxy quinazoline derivatives
Compound Structure Chemical name
Number
VIIa o
H3G\/O NN
Hao/\o N 4-chloro-6,7-diethoxy —
quinazoline
VIIIb _
+ ClI
, N(CH,), . N
- 6,7-diethoxy-4-quinazolinyl)-
HC O X
JN trimethylammonium chloride
p
H,C” o N
Viic : CN
HC 0 X
4-cyano -6,7-diethoxy-
H,C™ 0 N/) e
3 quinazoline
VI d ‘l,’\l:N\
Na_ NH |
H,C_ O N 6,7-diethoxy-4- (1H-tetrazol-5-y1)
quinazoline
H,C” o rf’

10




N CH, 4-(14(1-methyl-1H-imidazol2-y1l) methyl)-1H-tetrazo1-5- y1)-6,7-di-n- propoxyquinazoline XV
MN H3c---- ------ lii=N?,0 ailNN/\N 6,7-Di-n-propoxy-4- (1-

(pyridin-2-ylineth 3-1Htetrazol-5-yl)quinazoline V\Q’%hin the present invention it is to be understood that,
insofar as cewgr% ?!?ﬁ‘él%?ompounds of the formula1 may exist in optically%f%z%qs{@%%ic forms by

virtue of onﬁ%,mﬂ%%lgﬁgw@rgmymmetric carbon atom, the invention encompasses

any such optically active or racemic form which possesses anti-proliferative 5 activity. The synthesis of

optically activem@admay be carried StHUBStandard techrliques of égmiestreamsistry well known in
the art, forf exagpliepy Synthesis from optically active starting materials or by resolution of & racemic
form.
Xlla ) -
’ ./\\;,O
H,C! ‘ \)N
H, G~ 0 NZ 4~chloro-6, 7-dipropoxy —
guinazoline *
XOb -
+ Cl
N(CH,), : N
.| 6,7-dipropoxy-4-quinazolinyl)-
~_° X
H,C /fl\f trimethylammonium chloride
H.C _ " :
3 \/\O N
Xle CN
0
HC™ 7 N _
H, C\/\ ///, 4-cyano -6,7-dipropoxy-
O N quinazoline
T V=N
Nao NH
0 6,7-dipropoxy-4- (1H-tetrazol-5- |
HC N ) il
HSC\/\O N/) v1) quinazoline

10



In vitro studies MTT proliferation assay 10MTT [3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide] assay, first described by Mosmann in 1983, is based on the ability of a mitochondrial
dehydrogenase enzyme from viable cells to cleavg,the tetrazolium rings of the pale yellow MTT and
fowl dark blu‘é]?cfrq’?? aﬁ%rystals largely mpermea%le to cell membranes, f‘:ﬁ 8%?%??1 in its

accumulatl Qlﬂ%%lt Hﬁe(?gl Sy 4o Q et Qf results in the
15 liberation of the crysta FWbE%ICh are solub g{ﬁ? number glﬁ‘s%ﬂg‘%lr%%e aﬁls zfr%efcéy proportional
to the levet ?foﬂiﬁo{ﬂ] gzarm product @%ﬁﬂ rriecotor e thembe gaEiERIsmng a simple

colorimenjc assa% Thig assay was done using 0-1000ngim1 concentrations of Erlotinib and its
derivatives i Tand H1299 cells. The protocol was based on ATCC and as per manufacturers

instructions (Catatog Number 30-1010K). 20 Wi !ern blot analysis Tdeal drug concentrafions

determingd from the MTT proliferation Asgay sed tp treat 1x106 A549 or H1299 cells in
appropriate -media for 72h following WhQ ‘ yated Fere extracted and fractionated on § 10%SDS
PAGE gel under reducm%condltlons The gels were 25 blafpdasgiodyented @yarbeengbranes
(Bio-Rad)|and inununop HI3K and AKT. I\/Iatrf%e |£gva§ % ay The in vitro
invasivengss of H1299 or AS49 cells i thgl presence of various concentrat ma%?ﬁ Cicompounds
(as determined by MTT akgay)%as asséssed using a madified Boyden chamber assay. Cells were
treated wifTthepg compounds for 28N, X106 Tells were susperded 600 T of serum-fregg medium
i e

supplemented with-0.2% BSA and placggyn t per compartment of the transwell chambers
(Coming Costar Fischer Scientific Cat;#O?N , Btitgburgh PA) coated with Matrigel (.7 mg/ml).
The lower|compartment of the chamber as filled with 200 gl @k serugeimedymangihe cells were
allowed td migrate for 244 o, the cells were fixed and stained |th % and
guantifiedias 5previously de§qib hgham, et al. 1993). The iﬁ&%@é‘a‘& rl‘(S,]luantlfied as
percent invasion. HyC N eniline

X _ NN
SN

CH, )
;G0 Ny 6,7-diethoxy-4- (1-((1-methyl-1H-
P N Py imidazol-2-yl) methyl)-1H-

: tetrazol-5-y1) quinazoline
XI 7
N=N
! A L
Na N W _
HC. O 6,7-diethoxy-4-(1-(pyridin-2-
T \)N yimethyl)-1H-tetrazol-5-
H, o E\é/

yl)quinazoline

h

v} 6,7-Di-n-propoxy substituted 4-(tetrazoly-5-yl) quinazoline derivatives of formula- XTI
to XV.



In vitro angiogenic assay To determine the anti-angiogenic properties of Erlotinib and its derivatives,
ideal 10 concentration of drugs were used to treat A549 cells for 72h as described earlier, after which,

complete media was re

conditione

appropriat

compounds induced a dg
similar dedrea®&MP300 E

were less
described

invasivengss in a dose

d Meta&hey

E’Iaced with serum-free m

ia for 12h. This serum-free media was termed as

ded for angiogenic induction on HMEC cells groﬁﬁ?@%%ﬂg}gmﬁuency as per
standard protocols. 15 Western blot analysis As described previously, ideal drug concentrations
determined from the MTT proliferation assay were used to treat 1x106 A549 or H1299 cells in

E AR’

hrfoftowed by t ébiutting. Usmn
bse dependent decrease in EGER e

SER expression levels when treated

Al A0 Ll o)
PSS e
Xpression leve
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| 4
DUV TTTCTT

%99 cells

ned
showed a

FESPORGIVE Tha
n materials ar

caused retardation of in

cells similar retardation att§1‘hs of in

mentioned
implanted
mice were
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The above

compounds are superior|to the exist

compounds
with 2x10s A5

ion (10-80ng/

IN AGZY cells. Matrigel inyasion asse
'd methods Usmg«ﬁrQSN% the
ependent mannékfimr100 to 800N
asion similar t

n stbtutareon
9 cells in the right hind limb flank. |

y Vatriget invasion was perf
control compound Erlotinib decreased

rmed as

g/ml. The above mentioned compounds

antionad

: Effect of th

8%l w

O + 3143

)h(@‘mil;ati@pp@,pgﬁgmg([n@. Using HI299
0 In, Viyo stydie

Jpon. theygsiimitiee of a tumor (>2mm),

e above
ere

-treatments-ef-Edotinib—and-above
) [ ture search, 100r I:fla@@inib h
mentioned 5¢ompounds caus&g fonef tu

1). Advan&ages of Present Inventio
rd therapies 1

AN 2

L2000 f‘l(" o
COMTpouUrto—~™

| VR A 1

10th of dose

hiitied as-the base line dose.

neoprsyhtsinoliar4crBy16Tinil
: T joned
SE %?%g#%mzxﬁgcﬂé?ﬁﬁg%ancers such as

at 1/10th
novel

Gefitinib and Erlotinib and até® M ul in lung cancer therapy. 2. The above-mentioned novel
Compound kj_ng_gn_gt_h_er_a[ea_gugh_ac pancrea ic_cancer and are Ir)ntpntially useful in
pancreatictcané%Wherapy. 3. The abovg=mentiohed noveftdmpoistsaleamiisselking on other
area such [as throat 15and oral cancer andwarg tially usepindlrpat.andiaratgancer therapy.
CH,
He” >0 N yh-6,7-di-n-
RO N/) propoxyquinazoline
XV a
IN:}\{ Lo 3
N N N 6,7-Di-n-propoxy-4- (1~
: idin-2-ylmethyl)-1H-
e ™~° Sy oy Ls 3; Y)l
tetrazol-5-ylquinazoling
HE o~ 7 yhquinazoline
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20 25 30 The invention will be more fully described in conjunction with the following specific
examples, which are not to be construed as limiting the scope of the invention. Experimental
procedure 5Example-1: la) Preparation of 4-ch|orc§g§, 7-d|methoxy-qumazlqlclgr1§ 0%%;&%ound-IVa 10

720.0g (6.05‘%’& Bfhits yl chloride and 50.0g(0.243 mol) of 6,7-dimethoxy- qumaz%ﬂﬁne-4-one

were chargegile %8 Gred-neslsedigii oo askropedas 1o amechanical stiger, thermometer
socket and double surface reflux condenser. Reaction mass temﬁe}%ﬁure was raised to reflux
temperaturesPrSSOay. d0hT Aereiudhahy foshiamidiealz Seiticeot showiyiafoafisikyeriperafure.
Maintained e rass HRMREFHER! J&ﬁ%ﬂﬂﬁgfogﬂ-éﬁeﬂ{w%&@ﬁ”%@%ﬂ@em&%}”y' chioride

completely under vacuum at below. 70C. Cooled the mass temperature to 40C to 45C under nitrogen .

atmosphereTeRIBRESHTF G v enied ¥ Ratiye grunersPisienRy Mhishrafsesanantmmad st ature at 40C
to 45C for 3g:téiymiTHeoglathébie BAaSSHiRARERIUe 28ma0malaiptaipgedhaumagsdanaperature at 25-
30C for 45-60 min under nitrogen atmosphere, 20 Filtered the solid under pitrogen atmosphere. Solid
was washed With ¥&D. r?]rlgg?l%e%ﬁr%?@g% e}fﬁ%‘“{ﬁa@ 3%1%8% %éﬁmpgeagydfmﬁlﬁaﬁﬁmg
phosphorusoptintlxiseine 30:86Cilittieldasdpreshiyitignsfwtarane than.0.50% w/w. Obtained 52.50g
(yield is 96.§§%itpgm‘gy) of yellow coloured product. Melting range 214-220C. 25 HPLC purity

a

96.5%. Spectral data : FT-R2 (KBr) : 3060, 3041, 2951, 2838, 1618, 1562, 1505, 1429, 1360, 1336,
1232, 1163 ME6 pariderbengssiy656, 615,493,471, LIENMR(DMS 0-de:. S Value(ppm).3 .89-3 .91

(M)2(0reH3)foH )[32(55,3(%&%%1-§-§ﬁ(ﬁwi$ﬂ%{é&’agogﬁﬁ§)blf!)?n{a'é]l )assay, first described

by Mosmann in 1983, is based on the ability of a mitochondrial dehydrogenase enzyme from

viable cells to cleave the tetrazolium rings of the pale yellow MTT and form dark blue
formazan crystals largely impermeable to cell membranes, thus resulting in its accumulation
within healthy cells. Solubilization of the cells by the addition of a detergent results in the
15  liberation of the crystals, which are solubilized. The number of suwiving cells is directly
proportional to the level of the formazan product cieated. The color can then be quantified-
using a simple colorimetric assay. This assay was done using 0-1000ng/ml concentrations of |
Erlotinib and its derivatives in A549 and H1299 cells. The protocol was based on ATCC and
as per manufacturers instructioné {Catalog Nuraber 30-1010K).
20 | '
Western blot analysis
Ideal drug concentrations determined from the MTT proliferation éssay were used to ireat
1x106 A549 or H1299 cells in appropriate media for 72h following which cell lysates were
extracted and fractionated on a 10%SDS PAGE gel under reducing conditions, The gels were
25  blotted onto treated nylon membranes (Bio-Racf) and imﬁmoprobed for EGFR, PI3K and
AKT.

Matﬁgei invasion assay

The in vitro invasiveness of F11299 or A549 cells in the presence of various concentrations of
30 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



13CN1vIR: 8 value (ppm): 56.55(2C), 101.690C), 105.950C), 113.390C), 134.28(1C), 148.01(1C),
150.15(1C), 155.68(1C), 157.30(1C), 157.800C) Mass : 225.6[M+1],224.6[M] 5Ib) Preparation of

6,7-dimethoxy-4-quinazoliriyl)-trimethylammonium chloride compound- JY b Experimental
Procedure: 6%8 14%/8¥#itethylamine in toluene solution was taken into £EHBEWAYEREA round
bottom flask connected to 0 socket and condenser. Cooled the

a mechanical sﬂ;r r, t%err? meter <
mass o 1530 FORBBET 95 ol B UL ABHELREE (SR OgSHE FanimSe WAL W under stiring
at 15-20C. médwmw&n%@o@@mmwmm(aﬁsmgmamp@qumfﬂm@ﬁm filtrate was
collected intg,a, 40,0k, Aeekat g Qfgmtlﬂféai&{%QQ%;@eil@%% U SIRARS RienRlutipn was

[
stored at 25- 35C for 7 days without stirring. Filtered the solid and solid was washed with 100.0 ml of

15 toluene HulBr AftfEJBAH ARG phe e e BfB It Wk Tirigedinrihcdeme Bagrdrieredindiaing
phosph6rusperitaxigldeat:30B8dotilihe, st dawying isipatedardishand Q%Hsd Opiained
38.80g(yielqﬁ§a§i%n45% by theory ) of light yellow coloured product. Melting range 218-224C. HPLC
purity 94.8%. 20Spectral data : FT-IR (KBr): 3416,3027,1615,1509,1479,1447,1413, 1361,1350, 1276,
1239, 1205,1168, 975, 884, 830,662, 572. 'El NMR (DMSO-d6):. 8 Value(ppm):

2.27(s)N-(CHR)3(9 83d840-CH3)(6H), 7.24(s)Ar-Ha(IH),7.41(s)Ar-Hb(IH),8.49(Hc) (1H).
I3CN1VjR 8 value (p _%:51..1 (37C),56.1(2C), 103.5(1C),108.9(I C),119.2(1C),148.1(1C),
25152.3(JC )25 4baine) Sbeo erthangBera ) Merstios 5 RrotinibagnMjs: derivatives, ideal

10 - concentration of drugs were used to treat A549 cells for 72h as described earlier, after which,
" complete media was replaced with serum-free media for 12h, This serum-free media was
termed as conditioned media and used for angiogenic induction on HMEC cells grown to

80% confluency as per standard protocols,

15 Western blot analysis
As described previously, ideal drug concentrations determined from the MTT proliferation
assay' were used to treat 1x106 A549 or H1299 cells in appropriate media for 72h followed by
western blotting. Using A549 cells the above mentioned compounds induced a dose
dependent decrease in EGFR expression levels. H1299 cells showed a similar décrease in
20  EGFR expression levels when freated with above mentioned compounds, but were less

responsive than A549 cells,

Matrigel invasion assay

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

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

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

of invasion was observed,

30 In Vivo studies: ‘
Effect of the above menticned compounds on subcutaneous lung tiumors in nude mice
Method o '



WO 2009/05713931PCT/IN2008/000708 1c) Preparation of 4-cyano -6,7-dimethoxy-quinazoline +01 -
N(CH3)3 H3C-C)NaCNH3C- HC....0CH3CONH2 compound- We Experimental Procedure: 1800.0 ml
of toluene and 37.0 )q 0.13 mol) of 6,7-dimethoxy-4- 5 quinazolinyl)-trimethylammonium chloride were
charged into ¥8 ¥¥%Hé&ked round bottom flask, Connected to a mechafiCA PRSP  mometer

socket, co ser, and dean-star a . Rajsed.the mass rature azeqtropic
conditionsqgﬁg?ltl}%%rwn%rgrﬁgf@ﬁﬁa%ﬁ%i %ﬁ&%%%%ife%%rgéﬂ%e@a%%reﬁ%( {?H’?ﬁ'ggpé’ﬁc guantity of
water is semmmﬁmmié‘@mﬁomymmmmmabmﬁjeﬂ%me@tmf(ﬁdeﬁeibcmmw 10 the
mass tempQiS R A mfulas (3 7 50 !2,10&@&6@ﬁs%ﬂr?no%oﬁ?g%ﬁg%diﬁ&%&g&w aintained

the mass temperature at 95-100C for 20- 30 min. 19.80 odium cyanide was charged

0.4
at 95-100C 1 Mﬂ%&w@ﬁ@ﬁéﬁﬁ%’sgﬁ%ﬁ’&f@ré@%@ﬁdﬁﬁﬁ%@ér@ doemibhRenEonanivssdemperature
was raised tepiuxdienpetafetiedaiicle b AZARIFORISROREIIaN S Maliained:the dnassdampesature at
reflux till th %9@%';7“ n 15 of water separation by azetTopically. After water separation was
completed, coole e mass temperature to 95-100C Maintained the mass temperature at 90-95C for
6-7 hours under nitrogen atmosphere. Cooled the mass temperature to 25-30C. 200.0 ml of DM water
was chargegd%ga%gstg{eﬁégéﬁﬂgggﬁgg: min, and settled the mass for 15-20 min. Separated the top
organic layer and kept aside. Charged the aqueous layer into a 20 extraction flask. Compound was
extracted with Bha0pvsBerbRIeIIC PRI FS aRIdenie thy eristing stendagaliares conical
flask. Qrganjedaysmuas-Arissowithcal euef aoditma.syRhate;fharged 40 R aalactivaigg:zarbon.
Raised the mass temperature to 50- 55C. Maintained the mass temperature at 50-55C for 30- 45 min.
Filtered the 4B RARFEURMERE - and carbon through hyflow bed and washed the sodium sulphate and

carbon 25 with 259Dmiel ialuenedlrae omsahdged sl alaskand dsiledalieliepe
completely under high vacuum, at mass. temperature not crossing 65C. Cooled the mass temperature
to 25-30C. fﬁﬁ?ﬁ?ﬂ?&%%’b%@ﬁf%ﬁ%’f?@éﬁy&%& &0 PaR R e LR Yerature at 25-30C for 45-60
min. Filtered.th&solithaadisolidnad savaktrenpaitil 24 Oaled wbikdpy op\dikthareCanhpsithebayas dried at
50-55C, Obtaine . 79.859 ' f light. yellow coloured product. Melting range:
218.185219?5@9%%%@%%?(?%3‘5%Pg%%@%ﬁé&g@%ﬁ%’%ﬁ% 150° 84082827, 2233, 1614,1578, 1549,
1502, 1357, 1290, 1230, 1175, 981, 882, 843, 822, 663, 569, 494. '1-INMR (DMSO-do) 8 value(ppm):
4.04(s)2(0-CH3)(6H), 7.30(s) Ar-Ha(1H), 7.51(s)Ar-Hb,9.23(s)Ar-Hc(1H)

20

25

30



13CNMR 8 Value (ppm): 56.70(2C), 100.88(1C), 106.67(1(2), 114.92(1C), 120.82(1(2), 10137.61(1(2),
148.83(1(2), 152.57(1C), 153.0(1(2), 157.62(1C). Mass: 217.22[M+2], 216.21[M+1] 1d) Preparation of

6,7-dimethoxy-4- (1H-tetrazo 5-y1) quinazoline 15 Compound-id Experimental Procedure: 400.0 ml of

dimethy! forn &AA8E/478390.0 g (0.09 mol) of 4- cy’no -6, 7-dirnethoxy-quiRaySHE48P2% harged into a
1.0 L 4necked round. bottam flask pected to, a mechanical stitrer rmometer socket and
condenserkt% glrvﬁl%grglgllﬁ% %eal?r%%ggg 5&58%8%%‘?%]%%0& éﬂ%?nt%?éﬁz?(ﬁvén §nsge'§%%g (0.10 mol) of
ammoniumesialopiges whick ehanget e 26u85@d Ssiliwititetnassiori holvnirion.25-35C. Stirred the
mass for 15-20 min at 25-35C. Reaction mass temperature was raised to 110- 115C.Maintained the
mass temperature at 110-115C for 8:9 hours. Inorganic solid was filtered at 110-115C and the filtrate
was collectERETBratgeaedisk. Cooled the filtrate 25 to 25-30C. 4000.0 ml of ethyl acetate was
charged intg.a:&feL14necked round bottom flask, connected to a mechanical stirrer, thermometer
socket and 1a(§dition flask. Ria jon . . .

a) Preparation of 4-chloro-6, 7-dimethoxy-quinazoline

& : cl
o
F:Ceg N DMF(Catalyic) sCng N/)

compound-IVa

10 7200 g (6-.05 mol) of thionyl chloride and 50.0g(0.243 mol) of 6,7-dimethoxy-3H-
quinazoline-4-one were charged into 2 2.0 L 4 necked round bottom flask connected fo a
mechanical stirrer, thermometer socket and double surface reflux condenser. Reaciion
mass temperature was raised to reflux temperature (78-80°C). 20.0 ml of dimetﬁyl
formamide was added slowly at reflux temperature. Maintained the mass {emperature at

15  reflux for 7- 8 hours under stirring. Distilled off thionyl chloride completely under
vacuum at below 70°C. Cooled 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.

20  Filtered the solid under nitrogen atmosphere. Solid was washed with 250.0 ml of hexane.
Compouhd was dried in vacuurn tray drier containing phosphorus pentoxide at 30-35°C
till the Joss 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,

25  HPLC purity 96.5%.

Speciral 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(DOMSO-der. &  Value(ppm):3.89-3.91(m)2(0-CH3)Y6H), 7.37(s)Ar-Ha(1H),
7.46(s)Ar-Hb91H), 9.01(5) He (1H).



mass of dimethyl formarnide solution was added to ethyl acetate solution under stirring. Maintained the
mass temperature at 25-30C for 60-90 min Cooled the mass temperature to 0-5C. Maintained the
mass temperature at 0-5C for 150-180 min. Filtered the solid and solid was washed with 100.0 ml of
ethyl acetate WEHIBEHdwas 5 dried at 25-30C uAler vacuum. Obtained AN MRS 59.16% by

rl

theory) of praduct Melting range 2Q7. PLC ty: 98.6%. Spectral data; FT-IR (KBr): 3421, 2986,
1615, 1552,1@#’%@4%?%&3@?&54&?% , 9@'%%3,&9@56%3} 30 1D IRAMRIEMEDD16) 5
value(ppm): 3:22{$) Qa-3DH3J1EH)1 5538 (31Ar 1AM €3, 20¢Bodd)NH(1H), 8.97(s)Ar-Hb(1H),

9.07(s)Hc(1H). 13 ): 56.36(2C), 103.280C), 106.720C), 117.390C), 146.81(1C),
149.87(10),%%2%?' ,fgg%g'( ) 154.65(1C), 156.54(1C). Mass: 258.14[M], 257.18[M-1] 15 I.

Preparation of 6,7-Dimethoxy-4- (1-(3-nitrobenzyl)-1H-tetrazole-5y1) quirtazoline (Compound-1V).
Compound-hy; simeapracgdwe; 1af.0 ol ohNN:dimethyl ac tan#%e. nd 10.0 g (0.038 mot)
of 6,7-dimetho)>%13£/a€ -(1H-tetraioI-S-yI)quiﬁ?zéline Werg %harge into a ! h ?genecked round bottom
flask ,connected to a mechanical stirrer, thermometer socket ,copelenser and addition flask under mild
nitrogen atmosphere. 6.0:g (0.06 mol) of triethyl amine was adgeg.at 25-30C. Stirred the mass for
15-20 min akg5-< '@ eag(ion mess-86 temperajureayasaised to 50-55C. Maintained the mass

temperature at. 50- for 15-
#b5085C)for 1 Mo A,

A compound- IV b
Experimental Procedure: 6.50 Lt's of trimethylamine in toluene solution was taken into a
10.0 L 4 necked round bottqm flask comnected o a mechanical stirrer, thermometer
10 socket and condenser. Cooled the mass to 15-20°C.=50.0 g (0.22 Iﬁol) of 4-chloro-6,7-
dimcthoxy—quinazoline was charged under stirring at 15-20°C. Stirred the ﬁass for 60~
90min at 15-20°C. Insoluble compound was filtered and filtrate was collected into 2 10.0
L 4 necked round bottom flask. Closed the flask with stoppers. Solution was stored at 25-
35°C for 7 days without stirring. Filtered the solid and solid was washed with 100.0 ml of
15  toluene under nitrogen atmosphere. Compound was dried in vacuum tray drier
containing phosphorus pentoxide at 30-35°C till the loss on drying is not more than 1.0%
w/w. Obtained 38.80g(yield is 61.45% by theory ) of light yellow coloured product.
Metiing range 218-224°C.
HPLC purity 94.8%.
20 Spectral data : FT-IR (KBr): 3416,3027,1615,1509,1479,1447,1413, 1361,1350, 1276,
1239, 1205,1168, 975, 884, 830,662, 572,
'H NMR (DMSO-de).. & Value(?pm): 2.27(s)N-(CH3)3(9H),3.83 (5)2(0-CH3){6H),
7.24(s)Ar-Ha(1H),7.41(s)Ar-Hb(1H),8.49(Hc) (1H).
BCNMR § value (ppm):51.1(3C),56.1(2C), 103.5(1C),108.9(1C),119.2(1C),148.1(1C),
25 152.3(1C),154.9(1C),159.2(1C),178.1(1C)
Mass: 284.5[M+1], 283.4[M]



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-dirnethyl acetamide} was added slowly at 50-55C over a period of 30-45 min.
Maintained the mass temperature at 50-55C for 15-20 min. Raised the mass temperature to 80-85C.
Maintained tHEM&8L berature at 80-85C for 7-8 hours. Cooled the mAESYEYAHEINTAE to 25-30C.
1875.0 ml of methanol wa charged intg.a 3,0 L 4 necked round bottom flask, connected to a -
mechanical'SlitrEPaEHAE M SrERar s@’gk%‘f“ g NnazAingddition flask at 25-30C. Reaction mass of
dimethyl acetamide solution W,as added to methanol solution at 25-30C during 60-90 min under
stirring. Maintained the mAsE temperature at 25-30C for 60-90 min. Cooled the mass temperature to
0-5C. Malntalned the ma %ﬁ’bperature at 0-5C for 150- 180 mln SBlid was filtered solid, washed with

50.0 ml of g ol Senipaynd waliadited at 10 25:30€741.88g.4yigld 77.6% by theory) Of dried
compound- Ig%obt @ Mg/Jhng ran&g%?tﬁ-ﬁzz 4G HPLC purity;97.24%. Spectral data: FT-IR
(K_Br): 3428 315, 2940N1615, 1519; 1504, 1427, 13591357, 1, 1151, 1118, 1001, 966, 868,

851, 728, 658, 631, 561, 470. 15 'FINMR (DMSO- do s value §392(s) 2(0-CH3)(6H),
6.22(s)(CH2)(2H), 7.51 (s)Ar-Ha(11-), 7.64-7.7. 67(t) (fg)p& 7-7.89(d)(1H),

8.14-8. 18(t)m?9r@ermyl Br@cze(@,i)m' HPO1d)md Qfsgd)lerg?(m) 3ECRINVIE 8rblaé G Pdinshsed-C),
56.45(2C b drdifim Whoh 238 (Haled #3326 6 330-23016) v didr 15(1C),

136. 92(1(:) 147 55( &) 201 773 ,(1C), 149.630C), 151.10(1C), 151.40(1C), 152.21(1C), 156.68(1C).
Mass: 395.2piiam1tiask. spuneetat i esBanisal sHFaR, TR ke 4ondenser, and

- (1-(3-aminagnzydk bhbieiay Glzisyd MeUinasclne dafMPRWRE-Mbstropic conditions to reflux
temperature. Maintained the mass temperature at reflux till theoretical quantity of water
is separated. After water separaﬁon was completed, distilled 400.0 ml toluene. Cooled

10 the mass temperature to 95—1(50"(3. 46.0g (0.78 mol) of acetamide was charged at 93-
100°C. Maintained the mass temperature at 95-100°C for 20- 30 min. 19.80 g (0.40
mol) of sodium cyanide was charged at 95-100°C. Maintained the mass temperature at
95-100°C for 20- 30 min. Reaction mass temperature was raised to reflnx temperature
under azeotropic conditions. Maitained the mass telﬁperature at reflux till the completion

15  of water separation by azetropically. After water separation was completed, cooled the
mass temperature to 95-100°C.  Maintained the mass tempetature 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 settied the mass for 15-20
min. Separated the top organic layer and kept aside. Charged the aqueous layer into a

20.  exfraction 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

25  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



Experimental Procedure: 400.0 ml dimethyl formamide and 10.0 g (0.025 mol) of 6,7-
dimethoxy-4-(1-(3-nitrobenzy1)-1H-tetrazol-5-yDquinazoline suspension was charged intoa 1.0 L

hydrogenator kettle at 25-30C. 5.0 g of 5% palladium carbon (50%wet) was charged under nitrogen
atmosphere. HOFYFENAFdN was mined at 35- 40 p&i under oscillation at 2FEEEOMEMAMed the

Hydrogen gas pressure (35-40 psi) till the, Hydroge yptake is stopped. Filtered the catalyst
through hyﬂ%@v%%é"ﬁﬁ" gfﬁ%??&grgﬁ%pgtﬁ%s‘gﬁe%ﬁ?ﬁg%%%ﬁt wbRReA et E8.8501 & dimethy!
formamide pieldbpithegeh eftigsphdiey Bitratedyasdaollected into a single neck RB flask, and distilled

off dimethyl Méﬁ@éq?%c%v&o{e@_%g@@ high vacuum at below 60C. Cooled the mass temperature to
25-30C and releaSed the vacuum, 50.0 ml of hexane was charged and stirred the mass for 45-60 min

at 25-30C. Rittd/edrtsdys 8l vashed with 25.0 ml of hexane Compound 10 was dried at 25-30C. 8.40

g ofcruge pplsia.abiainad Rhscsude orsswas PSR Bugolupn sligraigorafy in  siica

column using mobile Ehase as ethylacetate and hexane mixture. Y% Yield by
theory) of proddef Wit §4P1E: Jarn? ot 98394 pectral data : FT-1R (KBr):3430,3008, 2930, 1613,

1551, 1501, HARPRIBMSO3EPE 12R6(Fd L 204OR 163 gﬁhﬁé}%ozajmzﬁé@ﬁ?, 657, 627, 446.
NMR(DMSQ]-’gfe %(@%@) 3%%0-%3) (3H),4.03(s)(0-CH3) (311), 5.07(3)CH2(2H),
5.95-5.98(s) N1V 63261 -Ha,Hb,Hc(3H), 6.86-6.89(0ArHd(11-1),7.50(s)Ar-He(1H),
§6064§35)Ar(_:|;f6 o 6:|36: g mmml;ﬁ]ﬁm@pﬁg %3(2%:11@2%%@81(%%)’135 31(1C)
147 68010) 148 Bo6 P e S RS T B a3 M Za0c). ess: 3053
[M+2],364.3Mass1 217 fABE 12 1P paBonlef 6,7-Dimethoxy-4- (1-(3-aminobenzy1)-1H-tetrazol-5-y1)
25quinazoline hydrochloride salt. Compound-V.Hydrochloride Experimental Procedure: Charged

200.0 ml of methylene chloride and 5 Og (0.013 mol) of 6,7-Dimethoxy-4-
(1-(3-aminob®hZraaistae #55-d 19bnpihasyia tbiretiazels SBoaminetelinscked round bottom flask,

connected to a mechanical stirrer, hermo meter socket and

NN
CN Nao NH
~0 NaN
H,C \)N an, /DMF HSC"O N
H.Cw - NH,CI -
15 30 N , HC~o NA
Compound-1d

Experimental Procedure: 400.0 ml of dimethy! 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 2 mechanical stirrer, thermometer socket and condenser under nitrogen
20 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 coﬁical flask. Cooled the filtrate
25 o 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



5 condenser at 25-30C. Stirred the mass for 15 min. After dissolution is clear, 6.0 g of IPA HCI was
added. Stirred the mass for 1 hour. Methylene chloride was distilled of upto remaining the total mass
volume 30.0 ml. 200 ml of hexane was added. Stirred the mass for lhour. Filtered the solid and solid

was washed WRRSH S Hi%f hexane. Compound Was dried at 55-60C. Obt&HEEAHIYE bW coloured
dry compoup) 4. tin 4, uct urlty 99.5%
by HPLC. Spétr%@ﬁ%é%géd% 34%2‘59??29%)%%?{ 9‘6@'1%%9%% %%gﬁgﬁﬁ‘éf 595 1508,
1471, 1435 Maintpineds thel 302 1 RIS, 2)3%-10%0, for360-9010in065 9080, ’@!@711@85 854, 827,

778, 721, 684, é’t&m%g 8 0-SMRIMRAME valueip eﬁaﬁﬁé%oo@f‘é)fé’ff'is‘b‘%%(ﬁ)&ﬁnc“3) (3H),
155.07(s)CH2(2H), 6.09(s) NH2(2H), 6.34-6.43(m)Ar-Ha Hc(3H) 6.86-6.89(1)Ar-

Hd(11-1), 7. Eetess threpolin) achsiis Avasivashed withs) Ay PLry eBeshuimedala GampRwmRs mas (1),

56.4306), 183:4%413)30°C under vacuum. Obtained 14.20g (vield is 59.16% by theory) of product
Melting range 207.2°C.

HPLC purity: 98.6%.
Spectral data; FT-IR (KBr): 3421, 2986, 1615, 1552,1507, 1478, 1431, 1342, 1242, 998,
965, 799, 659, 450

10 HINMR(DMSO-ds) 8 value(ppm). 3. 92(s) 2(0- CHB)(6H) 7.34(s)Ar-Ha(1H),
8.20(broad)NH(1H), 8.97(s)Ar-Hb(1H), 9.07(s)He(1 H)
BCNMR § value (ppm): 56.36(2C), 103.28(1C), 106.72(1C), 117.39(1C), 146.81(10),
149.87(1C), 151.43(1C), 152.58(1C), 154.65(1C), 156.54(1C).
Mass: 258.14[M], 257.18[M-1] .

15
L. Preparation of 6,7-Dimethoxy-4- (1-(3-nitrobenzyl)-1H-tetrazole-5y1) quinazoline
(Compound-IV).

= _ ﬁNmNN\Q_ "o
Ne NH Y ‘
) o~ A
H,C
+ Gl Dnmethy% acetamide ., N/J

HyCmg

Compound-1V
20  Experimental procedure: 150.0 ml of N,N-dimethyl acetamide and 10.0 g (0.038 mol) of
6,7-dimethoxy-4-(1 H-tetrazol-5-yl)quinazoline were charged into a 500 m! 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 i:aol) of friethyl amine was
added at 25-30°C. Stirred the mass for 15-20 min at 25-30°C. Reaction mass
25  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 benzy! chloride
was dissolved in 37.50 ml of N,N-dimethy] acetamide} was added slowly at 50-55°C



106.75(1C), 118.35(1C), 122.77(1C), 127.54(1C), 130.01(1C), 132.790C), 136.68(1C), 147.680C),
150.9391C), 151.37(1C), 152.280 C), 156.60(1C). 20 Mass : 400.3[M+1], 398.3[M-1]. Example-3
Preparation of 6,7-dimethoxy-441-(1-methy1-1H-irgjdazol-2-ylmethyl)-1H-tetrazol-5- Xlk%uinazoline
(Formula-V1) WEHRASIHA-VI WO 2009/05713937PCT/IN2008/000708 FCT/IN2008/08070

over a period of 30-45 min. Maintained the mass temperature at 50-35°C for 15-20 min.
Raised the mass temperature to 80-85°C. Maintained the mass temperature at 80-85°C
for 7-8 hours. Cooled the mass temperature to 25-30°C. 1875.0 ml of methanol was
charged into a 3.0 L 4 necked rou.ﬁd bottom flask, connected to a mechanical stirrer,
5 ' thermometer socket, condenser and addition flask at 25-30°C. Reéction mass of
dimethyl acetamide solution was added to methanol solution at 25-30°C during 60-50
min under stirring, Maintained the mass temperature at 25-30°C for 60-90 min. Cooled
the mass temperature to 0-5°C. Maintained the mass temperature at 0-5°C for 150-180
min. Solid was filtered solid, washed with 50.0 m! of methanol. Compound was dried at

10 25-30°C. 11.80g (yield 77.6 % by theory) Of dried compound-1 is obtained.

Melting range 221.2°C-222.2°C."

HPLC purity: 97.24%. . .
Spectral data: FT-IR (KBr): 3428, 3105, 2940, 1615, 1519, 1504, 1427, 1359, 1324,
1241, 1151, 1118, 1001, 966, 868, 851, 728, 658, 631, 561, 470.

15 'H NMR (DMSOQ-dg) & valua(ppm): 3.92(s) 2(0-CH3)(6H), 6.22(s)(CH2)(2H),
7.51(s)Ar-Ha(1H), 7.64-7.7.67(t)Ar-Hb(1H), 7.87-7.89(d)(1H), 8.14-8.18(0)Ar-He(1H),
8.32(s)Ar-Hf(1H), 9.28(s)Hg(1H).

BCNMR 6 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),

20 147.73,(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]

'E}:ample-2 ,

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

P}:N\ NH2
: N=N \QNOZ 5% PIC Ny M
Ny, N ‘
. mle)
o0 Sy Haf Methanol e dj '
He ,) ¥ HiGegy ' N/
25 >0 N [
Compound-IV ' Compound~\f
Experimental Procedure: 400.0 m! dimethy] formamide and 10.0 g (0.025 mol) of 6,7~
dimethoxy-4-(1-(3-nitrobenzyl)-1H-tetrazol-5-yl)quinazoline suspension was charged



Experimental procedure: 50.0 ml of N,N-dbriethyl 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 4necked round bottom
flask ,connected to a mechanical stirrer, thermometer socket ,condenser and addition flask under mild

nitrogen atmosPREIE? 380 g (0.038 mol) of triethylamine was 5 added a®$3B58%4FHY the mass for

15-20 min at 25-30 Reaction mﬁs em erag gﬁw,a rai;egl to 50-550.Maintain§d the mass
temperaturd B0-35CYEOEES .'i-a&ﬁé§ efhél%?—rﬁéﬁﬂlmﬂﬁé@cﬁ%@ﬂﬁkﬁfﬁ(o.om mol)
2-chloro mefimyizel- mathyliirojtazion vpisscis spdeckimAR probNNIdimetsy arefanidr} was added
" slowly at 50-55C for 30- 1 intained.t ss temperature at 50- or 15-2Q 10 min.Raised
the mass te?ﬁ%%%ﬂe%o%ﬁ%&%ﬁn %%%r%ﬁ%mrﬁ %750 mrﬁr%?aﬁf?ésgf%é%%é f%??‘;)?:@h rs.
N,N-dimethifvdtesemdaeupakcssipiaely Histtettmorealysictimougt ydwdmpondd niasgaurified by the
columngchr tate.. | r mpound weight 2.40 g
ChIamRIOAReMOYEIG R aRS a0t aif sl ach ?&z%g%ﬁfm&’g%gdrggﬁ@ Ao

(vield 35.2 % by theory). Specfral data: Mass : 353 [M+1 , Xa reparation of
6,7-dimethGXpsitherpyTidfrsts 2arrodigated ittt siagissngtoRh Szsknend deiflpdoftdimeExperimental

procedure: RRsRanildf MniNrdimethybarrtamidannsd Bdbe, G0 MRle%2Pmass temperature

6,7-dimetlioxy-4- 1H-tetraz%]-5- eguinazoline_ were charged into a 250 ml of 4 necked round bottom

flask ,connéRE10 o ATECRIEATEARE AT R rfbiHel S Soxret wesrharasd:aad Stimetibn mask under mild
nitrogen atrfuspheteni3 8Q4510703F el oiiisshy] amine wah added aF 2exa06 (Btitpad:ine mass for

15-20 rain at 25-30C. i { ture i to 30-55C. Maijntained th

tompelor O BBREE Far T 2B 3D Bl SUHIGTOHHERn ot SHFEITE hy QRS HIARAE EONSHORTS 20 (0.019
mol) 2-chlopomifisthlyy sothidimebrpdreiobtorible iwasitissothedrindbetrbidd phadé-dinadiylytaertamide] was
agded slowikgmane (/P Ao MBIBIAIBBANE 1AS,SIBRIALK 8120 Sk TARr©

2009/05713938PCT/1N2008/000708 15-20 min. Raised the"mass temperature to . Maintained
the mass tePHpEr&fuf@-ar80-85C for 7-8 hours. N, N-dimethyl acetamide was completely distilled off

under vacugpctdligcompaupcaraspurties byibe seliAyy chiomaiagrapbysby-4singhexane and
ethyl acetate. Obtained 1.90 g (yield 28.0% bweogg of pure compound weight. 5 Spectral data:

Mass:1850 Ni%]}%?éﬁwﬁﬁxﬁ pl7e9-§ {0 BOTHhS AN 'éo‘tfécompounds of 3,4-diethoxy derivatives of
quiriazoline HaMmeRANKES Y@ »diangihe tam@(amﬂgﬂm)w,u%m@m}e(gq.n),repared as per the

procedure 10,eRioNSEnSRRMIES NI RN YA Ar-Ha, b, Ho(3HD, 6.86-6.89()Ar-
Hd(1H),7.50(s)Az-He(1ED, 8.04(s)Ar-EIf(1ED), 9.31(s)He(1H)
BCNMR 8 value(ppm): 51.56 (1C), 56.45(2C), 103.07(1C), 106.80(1C), 112.91(1C),
20 113.61(1C), 115.07(1C), 118.49(1C), 129.08(1C), 129.08(1C), 135.31(1C), 147.69(1C),
148.95(1C), 150.63(1C), 151.42(1C), 152.31(1C), 156.76(1C).
Mass: 363.3[M+2],364.3(M+1] |

IL.LHCL: Preparation of 6,7-Dimethoxy-4- (1-(3-aminobenzyl)-1H-tetrazol-5-yl}
25  quinazoline hydrochloride salt. | “

= NH
=N NH, ,\fN NN\Q‘ :
N N HC
APAHCE o0 N
Hsc"o \.N ——r—ie— i 3 )N
‘ ~ HC- 7
H,C~p N/) 3770 N

Compound-V Hydrochloride



I) Mass spectral properties of compounds VIII a to VIII d Compound Number Molecular formula
Molecular weight Mass peaks Peak-i Peak-H VIIl a C12H13N202C1 252.5 253 .7[M+1] 252.5[M] VI

b C15H22N302C1 _
WO 2009/057139 : 36 PCT/IN2008/060708

Experimental Procedure: Charged 200.0 mi of methylene chioride and 5.0g (0.013 mol)
of 6,7-Dimethoxy-4- (1-(3-aminobenzyl)-1H-tetrazol-5-yl} quinazoline into a 500 ml of
4necked round bottom flask, connected to a mechanical stirrer, thermo meter socket and
5 condenser at 25-30°C. Stirred the mass for 15 min. After d.lssolutlon is clear, 6. 0 gof ]PA
HCI was added. Stirred the mass for 1 hour. Methylene chlonde was dxstﬂled of upto
remaining the total mass volume 30.0 ml. 200 ml of hexane was added. Stirred the mass
for 1hour. Filtered the solid and solid was washed with 30.0 ml of hexane. Compound
" was dried at 55-60°C. Obtained light yellow coloured dry compound 4.80g (yield is
10 87.2% by theory). Melting range 234.8-236.3°C. Product purity: 99.5% by HPLC,
Spectral data: FI-IR (KBr): 3424, 3227, 3094, 3052, 2978, 2878, 2746, 1665, 1595,
1508, 1471, 1435, 1411, 1352, 1312, 1286, 1260, 1239, 1205, 1131, 1110, 1065, 1050,
917, 885, 854, 827,778, 721, 684, 534, 476.
‘H NMR(DMSO-de) 8 value(ppm): 3.94(s)(0-CH3) (3H),4.03(s)(0-CH3) (3H),
15 3.07(s)CH2(2H), 6.09(s) NH2(2H), 6.34—6.43(m)Ar—Ha,Hb,Hc(3H), 6.86-6.89(t)Ar-
HA(1H),7.50(s)Ar-He(1H), 8.04(3)Ar~Hf(H—D, 9.31(s)He(1H) _
BCNMR & value(ppm):51.95(1C), 56.43(1C), 103.26(1C), 106.75(1C), 118.35'(1.0),
122.77(1C), 127.54(1C), 130.01{1C), 132.79(1C), 1.36.68(1(3), 147.68(1C), 150.9391C),
151.37(1C), 152.28(1C), 156.60(1C).
-~ 20 Mass £ 400.3[M=+17, 398.3[M-1].

Example-3
Preparation of 6,7-dimethoxy-4-[1-(1-methy!-1H-imidazol-2-yl methyl)-1H-tetrazol-5-
vlj-quinazoline (Formula-V]) .

~

= ( N=N\ ‘ N
Nj\l\ wNH 7 Ny N . \CH
N TEA o 3
HeON N A, Iy MO ) |
Hoo ’ /J IF imethyl acetamide HyCp N ‘
25 cH, |

Compound-VI



311.5 312.6[M+1] 311.6[M] VIIl ¢ C13H13N302 243.0 245.2[M+2] 244.2[M+1] VIII d C13E-144602
286.0 286.3[M] 285.1[M-1] ii) Mass spectral properties of compounds VIl to XI Compound Number

mula Molecular
Molecular forW S SH05/65T a0 37 PCT/IN2008/000708

Experimental procedure: 50.0 ml of N.N-dimethyl acetamide and 5.0 g (0.019 mol)of
6,7~di1‘neth6xy~4-(1H-tetrazolé«yl)quinazoline were charged into a 250 ml Of 4necked
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 triethy] amine was
5 . added at 25-30°C.Stirred the mass for 15-20 min at 25-36°C.Reaction mass ternperawfe
was raised to 50-55°C.Maintained the mass temperature at 50-55°C for 15-20 min. 2-
chloro methyl —1-methyl-imidazloe solution[2.50 g(0.019 mol) 2-chloro methyl —1-
methyl-imidazloe was dissolved in 25.0 ml of N,N-dimethyl acetamide] was added
slowly at 50-55°C for 30-45 min. Maintained the mass temperature at 50-55°C for 15-20
10 min.Raised the mass temperature to 80-85°C.Maintained the mass temperature at 80-
85°C for 7-8 hours. N,N-dimethyl acetamide was completely distilled under vacuum.
- Crude compound was purified by the column chromatography by using hexane and ethyl
acetate. Obtained pure compound weight 2.40 g (yield 35.2 % by theory).
Spectral data: Mass : 353 [M+1], 352.0[M]
15 Example-4 |
Preparation of 6,7-dimethoxy-4-[1-(pyridine-2ylmethyl) ~1 H-tetrazol-5-y1]-quinazoline

7
N=N -
P[:N . K \ N
o Na NH Ng N
-0 i =y ‘ TEA HSCJO N
o N+« Z _ Dimethy! acetamid /
e
HGe /) N Hal ey acetamiae HiC~gy N
3~0 N .
Compound-VII

Experimental procedure: 50.0 ml of N, N-dimethyl acetamide and 5.0 g (0.019 mol) of

20 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-

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



weight Mass peaks

392.4 X C181120N802 380.0

10

15

WO 2009/057139

38

[M+21 [M+1] VIIl C20H19N704 421.0 423.4 422.4 1X C20H21N702 391.0 393.4

PCT/IN2068/000708

15-20 min. Raised the mass temperature to 80-85°C. Maintained the mass temperature at
80-85°C for 7-8 hours. N, N-dimethyl acetamide was completely distilled off under
vacuum. Crude compound was purified by the column chromatography by using hexane
and ethyl acetate. Obtained 1.90 g (vield 28.0% by theory) of pure compound weight.

Example~3 to 8:

Spectral data: Mass: 350 [M+1], 349.00M]

The analogous compounds of 3,4-diethoxy derivatives of quinazoline compounds VIII to

XTI and the their intermediates VIII a to VIH d are prepared as per the procedure

mentioned in examples ~ lafo.ld and IV to VII

i) Mass spectral properties of compounds VIII a to VIII

Compound Molecular Molecular Mass peaks
Number formula weight Poak Poakil
Villa CuHNz0:Cl 2525 253,71 ] 252.5[M]
VI b CrsHnNaO2CL 311.5 312.6[M+1] 31L.6[M]
Vil c Ci3Hi13Nz0O, 243.0 2452[M+2] 244 2[M+1]
VII d CrHuaNgOz 286.0 286.3[M] 285.1[M-1]
i1) Mass spectral properties of compounds VIII to X1
Compound Molecui# Molecular Mass peaks
Number formula weight [M+2] IM+1]
VI CaoH19N704 421.0 423.4 422.4
K ot N,O; 3910 3934 3924
X CisHaoN3z O, 380.0 382.4 3814
XI Ci1oH16N702 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 to VII




382.4 381.4 XI C191119N702 377.0 379.4 378.4 15 Example-9 to 12: The analogous compounds of
3,4-dipropoxy derivatives of quinawline compounds XlI to XV and the their intermediates Xlla to >ma

are prepared as;er theé)rocedure mentioned in (Z{amples -latold and IV to VII WO
2009/057139¥8BE1ERI3808/000708 iii) Mass spectral properties of compUrBESH LI d

Compound Number Molecular formula Molecular weight

i) Mass spectral properties of compounds XII ato XII d

Compound Molecular Molecular Mass peaks
Number formula weight Peak-i Peak-ii
Xlla C14H17N20,C1 280.5‘ 281.7 [M+1] 280.7 [M]
XIIb C17HaN302Cl1 339.5 340.6 [M+1] 339.6 [M]
Xilc CisH17N;0, 271.0 273.2 [M+2] 272.2 [M+1]
Xl d Ci1sHisNsO2 314.0 314.3 [M] 313.1 [M-1]
iv) Mass spectral properties of compounds XII to XV
Compound Molecular Molecular Mass peaks
Number formula weight [M-+2] M+1]
X1 CooHasN7O4 4490 451.4 450.4
X1 CanHasN7O4 419.0 421.4 420.4
Xav CapHaaNzOr 408.0 410.4 409.4
XV CuHzN7O; 405.0 407.4 406.4




Mass peaks Peak-i Peak-ii )C1l a C141117N202C1 280.5 281.7 [M+1] 280.7 [M] XII b
C17EI26N302C1 339.5 340.6 [M+1] 339.6 [M] XIl ¢ C15HI7N302 271.0 273.2 [M+2]

40

- THE CLATMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A 4-({tetrazol-3-yl)-quinazoline derivative of the
formula-I
N=N.R
’ Ncgk ?

R i

N

Formula-1I

wherein

nois 1, 2, or 3;

W is selected from a single bond, -0-, -S-, ~CORg, ~-NH-, -
8O-, -SOp-, -NRgCO-, - CONRg-, -SONRq-, -NR;8Oz-, OF -NRg-
{wherein R¢, Rs and Rg each independently represents
hydrogen, C,-Csalkyl, Cs-Cecycloalkyl, C;-Csalkeyni, Cs-
Csalkynyl,

each R; is Ry where Ry is independently selected from (;-Cs
branched alkyl, C.-Cg branched alkenyl or C;-Cs branched
alkynyl;

or each R; is independently selected from the group
consisting of hydrogen, halogen, hydrexy, amino,
hydroxylamino, carboxy, nitro, guanidino, ureide, cyano,
rrifluoromethyl, azido;

or each R, is independently selected Ifrom the group
consisting of Cy-Cealkyl, C3-Cs cycloalkyl, aryl,
heterocyclyl, Rs-substituted aryl, Rs-substituted
heterocyclyl, aryl C:-Cesalkoxry, Ci;-Cerycloalkoxy, (Ci-
C¢)alkanoyloxy, Rs-aryloxy, Ci-Cealkoxy C;-Cealkyloxy, Ci-
Csalkoxy-Ca-Cgeycloalkyloxy, Ci-Cealkoxy-Reg-aryloxy, G-
Csalkoxy-heterocyclyloxy, Ci-Cealkoxy-fused-
heterocyclyloxy, N-mono (Ci-Cs) alkylamino, N,N-4i(C;-
Celalkylamino, formamido, amido, acetamido, C;-C5~
alkoxyamino, hydrazino, trifluoromethoxy, alkenyl,

alkynyl, aryl, heterocyclyl, fused aryl, fused heteroaryl



272.2 [M+1] X[l d C15H18N602 314.0 314.3 [M] 313.1 [M-1] iv) Mass spectral properties of
compounds XII to XV Compound Number Molecular formula Molecular weight Mass peaks [M+2]

[M'i] 1
and fused heterocyclyl; where R; is selected from Ci-Ce alkyl,
C;-Cg cycloalkyl, aryl, and aralkyl; Rs is independently
nydrogen or Ry; and where Ry is C:-Cy alkyl; '
or each Ry is independently selected from Ry-substituted by
halogen, hydroxy, amino, hydroxylamino, carboxy, nitro,
guanidine, ureido, cyanc, trifluoromethyl, azido; whersin Ry is
selected from the group consisting of Rs, -ORs, -NRsRs, -C(O)Rg,
_NHOR,, -OC{O)Rs, P and -QRs ; Rg is R;, -OR; or -NRsRs; P i85
selected from piperidino, morpholinc, pyrrelidino, 4-Ra-
piperazin-1-yl, imidazol-i-yl, 4-pyridon-1-y1, -(Ci- .
C.alkylene) {(CO,H), phenoxy, phenyl, phenylsulfonyl, Co-
C.alkenyl, and - (C;~Csalkylene)}C{C)NRs Rg; and Q is 3, 50 or
50y

‘or each R, is independently selected from phthalimido- (C,-Ci)-
alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-
pnenylureido, 2-oxopyrrolidin-1-yl, 2 .5 ~dioxopyrrolidin-1-vi,
and R~ (Cp-C4) -alkanoylamino and wherein said -NHSO: Ry,
phthalimido- (C1-Cy) -alkylsulfonylamino, benzamido,
benzenesulfonylamino, 3-phenylureido, 2-oxopyrrolidin-l-yl,
2,5-dioxopyrrolidin-1-yl, and R~ (C-Cq) - alkanoylaminb R;L
groups are optionally substituted by 1 or 2 substituents
independently selected from halo, Ci-Cialkyl; cyano,
methanesulfonyl and C;-Cealkoxy; ' ‘

R, is hydrogen or selected from the group consisting of C;-
Cealkyl, Ci-Cecycloalkyl, (C;-C¢) carbonyloxyalkyl, Re-aryl, Re-
aryl substituted with (Ryim, wherein m=1, 2 or 3 and R;; is
independently selected from the group consisting of hydrogen,
halogen, hydroxy, hydroxylamino, carboxy, nitro, guanidine,
ureido, c¢yano, trifluoromethyl, azido, amino, methyl or R, {as
defined above), R;-fused aryl, Re-fused aryl substituted with
(Ri.)m, Ry-fused heterocyclyl, Rs-heterocyclyl, Ry-heterocyclyl
substituted with (Ri;:.)m, Ry-fused heterocyclyl, Re-fused
heterocyclyl substituted with (Riidm, Rq-clncsalk'y}.oxy, Ry-0y-
Cealkyloxy substituted with (Riim, Re-C3-Ceoycloalkyloxy, Re-Cs-
Czoycloalkyloxy '



Xl C22H23N704 449,0 451.4 450.4 Xl C22H25N702 419.0 421.4 420.4 XRT C20H24N802 408.0.
410.4 409.4 XV C21H23N702 405.0 407.4 406.4

42
substituted with fRn}m, C:-Cgalkoxy-Rs-aryloxy; Ci-Csalkoxy-
Rs-aryloxy substituted with (Ry)m, Cy-Csalkoxy heterc-
cyclylexy, C-Cealkoxy-heterocyclyloxy substituted with
(Riatm, Ci-Cealkoxy fused heterxocyclyloxy, Ci-Cealkoxy fused
heterocyclylexy substituted with (Ry;)m, N-mono(Ci-
Celalkylamino, N-mono(C;-C¢lalkylamino substituted with
(Ryp)m, N,N-di{Cy- C¢) alkylamino, N,N-di(C;-C¢lalkyliamino
substituted with (Ryiim, formamide, amido, acetamide, -
Cealkoxyamino, hydrazine, trifluoromethoxy, C.-Ce alkenyl,
C,-Ce alkenyl, substituted with (Ri:)m, Cy-Cealkynyl, Ci-
Cealkynyl substituted with (Ry)m;

or a pharmaceutically acceptable salt thereof.

2. h 4-{tetrazol-5-yl}-gquinazoline derivative of the
formula-I ag ¢laimed in claim 1 selected from:

a) 6,7-Dimethoxy-4- (1-(3-nitrobenzyl)-liE-tetrazol-5-yl}
quinazdline

by 3w{(5-(5,7-dimethonyuinazolin-4-yl)?1H—tetrazol—1—
yllmethyl) aniline

b') €,7-Dimethoxy-4- (1-{3-amincbenzyl)-1H-tetrazol-5-yl)
guinazoline hydrochloride

c) 6,7-dimethoxy-4-{(1-{{l-methyl-1H-imidazol-2-v1l)methyl-
1H-tetrazol-5-yl}lquina-zoline

d) 6,7-dimethoxy-4- (1-(pyridin-2-ylmethyl)-1H-tetrazol-5-
y1l)-quinazoline

e} 6,7~diethoxy—é— {1H-tetrazol-5-yv1) quinazoline

fy 6,7~diethoxy-4- (1-(3-nitrobenzyl)-1E-tetrazol-5-yl)
gquinazecline

g) 3~((5—{6,7~diethcxyquinazolin*4—yl)-lﬁ-tetrazol-lfyl}
methyl) aniline

hY 6,7-diethoxy-4- (1-{{l-methyl-lH-imidazol-2-yl)
methyl)-1H-tetrazol-5-yl} gquinazoline



40 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 1.A 4-(tetrazol-S-y1)-quinazoline
derivative of the formula-Ir 2 wherein nis 1, 2, or 3; W is selected from a single bond, -0-, -S-, -CORE,
-NH-, - SO-, -S02-, -NR6CO-, - CONRG6-, -SO24R7-, -NR7502-, or -NRB(wherein R9, R9 and R9 each
independently represents hydrogen, CI-Csalkyl, 03-C6cycloalkyl, C2-05alkeynl, C9- Csalkynyl, each
Rl is RO whéres Rl i pighspatidenty seRCIE G Ao £17e r%&%‘liéatil%ﬁze Z06 branched alkeny! or
C2-C6 bragthedialkynytmr each Rl is independently selected from the group consisting of hydrogen,
halogen, hydroxy, amino, hydroxylamino, carboxy, nitro, guanidino, ureido, cyano, trifluoromethyl,
azido; or each RIisdifplepemierily deRTEdTrRGMHthe groUP¢aRSREnG%f C1-Chalkyl, C3-C6 cycloalkyl,
aryl, heterocyclyl, R3-substituted aryl, R3-substituted heterocyclyl, aryl C1-Cgalk ?<y,
C3-C6eycléalkbxy; ¢eiacmmasesyioky, Rs-afyDkyr BRE4fio; Cﬁ?%%ﬁ?ﬂléxy}’ 1-
CEalkoxy-G3i@eeythuadkyloxy, Cl-Csalkoxy-Rs-aryloxy, C1- Csalkoxy-heterocyclyloxy,
C1-Cé6alkoxy-fusedheterocyclyloxy, N-mono(Ci-Cs) alkylamino, N,N-di(C1- COalkylamino, formamido,
amido, aceldmidd, £ € EaIRExyamAeP PRERRRZ AT Ot SRKEAFO ATy, aryl, heterocyclyl,
fused aryl, #ieseg heteraarhed1 and fused heterocyclyl; where R3 is selected from C1-C6 alkyl, C3-C6
cycloalkyl, aryl, and aralkyl; Rs is independently hydrogen or R4; and where R4 is CI-C4 alkyl; or each
Rs is independentliisdletted fiurn RE-subisitadd Byxalogeriydrddy, Eiitd Hydroxylamino,
carboxy, nitre; gyaniding Letsa.eyano. ristiubiemethyl, azido; wherein R9 is selected from the group
consisting of R4, -ORB, -NRsRsi -C(0)R6, -NHOR4, -0C(0)125, P and -QR4 ; R6 is R3, -ORs or
-NRsRs; P ig selevtéd-inoprpiperidine, tiorfititdipyeratibhes i R31Ppesazarryt Smidazol-I-yl,
4-pyridon-Iyl,y-(difadalikiirne)(COZR), phenoxy, phenyl, phenylsulfonyl, C2- C4alkenyl, and
-(C1-C4alkylene)C(0)NRs Rs; and Q is S, SO or SO2; or each Rl is independently selected from
phthalimidos (C12C4)cakyisuttonytamipocbenaansidopbeaz éhesuianyminD, 3- phenylureido, ,
2-oxopyrroligingsyl, 2:5ndiaxepyzelidia-byl, ansd Ré-tkL4)alkanoylamino and wherein said -NHS02
R4, phthalimido-(C1-C4)-alkylsulfonylamino, benzamido, benzenesulfonylamino, 3-phenylureido,
2-oxopyrrolidin-1-yl, 2,5-dioxopyrrolidin-I-yl, and RA:(C2-C4)- alkanoylamino RI groups are optionally
substituted by 1 or 2 substituents independently selected from halo, CI-C4alkyl; cyano,
methanesulfonyl and Cl-C4alkoxy; R2 is hydrag&narar selected from the group consisting of CiCsalkyl,
C3-Cécycloalkyl, (Cs-Cs) carbonyloxyalkyl, [, R4- aryl substituted with (R11)m, wherein m=1, 2
or 3 and R11 is Independently selected. from th¢ group consisting of hydrogen, halogen, hydroxy,
hydroxylamino, carboxy, nitro, guanidinos”ureyto, gyano, trifluoromethyl, azido, amino, methyl or R3 (as
defined above), R4-fused aryl, R4%FuSEGGy ituted with (R11)m, R4-fused heterocyclyl,
RA-heterocyclyl, R4-heterocyclyl substituted with (1211)m, R4-fused heterocyclyl, RA-fused
heterocyclyl substituted with (R11)m, R4-C1-C6alkyloxy, R4-C1- Csalkyloxy substituted with (1211)m,
RA-C3-Cé6cycloalkyloxy, Re-C2- Cscycloabylenis 42 '

wherein n, W, R, and R, are as defined in claim 1 or salt

thereof which comprises:

{a) treating a compound of formula A

N &
NH
(&W)n«@f:
. N
' A



substituted with (R1,.) m, C1-05alkoxy-R5-aryloxy; CI-C6alkoxyR5-aryloxy substituted with (1211)m,
C1-Cé6alkoxy heterocyclyloxy, C1-C6alkoxy-heterocyclyloxy substituted with (R)m, Cl-C6alkoxy fused
heterocyclyloxy, C1-Csalkoxy fused heterocyclylcxy substituted with (R11)m, N-mono(CIC)alkylamino,
N-mono(CI-C6)alkylamino substituted with (R11) ,4N,N-di(C1- CO alkylamino,
N,N-di(Ci-COalkylamino substituted with (Rn)m, formamido, amido, acetamido, CIC6alkoxyamino,
hydrazino, trifluoramethexy nC2«Ctatkkenyla €2-66 akenykduistitated with (R1)m, C2-C6alkynyl, C2-
C(?alkynyllsubst)itngq}yvigr k(l%&g%’t%éf %]@@magglggc@y I@g@@a@blgmia@preof. 2.Af )
4-(tetrazol-5-y1)-quinazoline derivative.af the fo -] as ¢lai in. glai rom: a
6,7-Dimeth oxy-4-qf'u1"‘-?§P%‘|fr%‘bse ntzlil%?f ﬁ%t%trapz%{%%?ga% i,r?a%%%gg nb}_ﬁ&l)%%e}dl
3-((5-(6,7-dimethosfiasika-EF-a R éras0L1 5 ﬁﬁﬁyﬁ%%iﬁfé%a)z@,lﬁﬁelmethoxyA-
(1-(3-andnobenzy fipt H-astiszb i $opl pduiristtihe-Bydrochloride c)
6,7-dimethoxy-4-(1-((I-methy1-1H-imidazol-2-y1)methyl1H-tetrazol-5-y1)quina-zoline d)
6,7-dimethoxy-4- (1-(pyridin-2-ylmethyl)-1H-tetrazol%- y1)-quinazoline e) 6,7-diethoxy-4-
(1H-tetrazol-5-y1) quinazoline f) 6,7-diethoxy- pitrobenzyl)-1H-tetrazol-5-y1) quinazoline Q)
3-((5-(6,7-diethoxyquinazolin-4-y1)-1H-té&M 1) rp)ethyl) aniline h) 6,7-diethoxy-4-
(1-((2-methyl-1H-imidazol-2-y1) methyl)-1H-tetrazol-8-y1) quinazoline 43 i) 6,7-diethoxy-4- -
(1-(pyridin-2-y1methyl)-1H-tetraz0I-5- y1)quinazolife j) 6,7-dipropoxy-4- (1H-tetrazol-5-yl)quinazoline
K) 6,7-di-n-propoxy-4- (1-(3-nitrobenzyl)-1H-tetrazol-5-y1) quinazoline 1)
3-((5-(6,7-di-n-propoxyquinazolin-4-y1)-1H-tetrazol;1-y1) methyl) aniline, ng) 4-
(1-((I-methy1-1H-it‘ﬁlﬂ%%df-_ffylyrr? yﬁ-lﬁ?et?gzgﬁég)}%}& -%Y—%’-p?ggorgy guinazoline

halogen or a sulfonyl-leaving group;

{p) treating the compound of formula-B with trialkyl
amine (N(Rs)a) in a suitable solvent such as toluene,
xylene, cyclohexane or (;-C¢ linear or branched alkenes to
obtain the substituted guinazolinyl-4-trialkylamine halide
quaternary salts of formula C,

N{R )5 X-
! \\\' \\\N
(Ri W)n‘__iﬂ ﬁ
S =

whefein n, W, R; and X are as defined above and R; is as

defined in claim 1;

(¢) treating the compound of formula-C with cyanating
agents such as sodium cyanide; potassium cyanide, cuprous
cyanide, trialkyl silyl cyanide etc., in a suitable
solvent such as toluene, xylene, ¢yclohexane or Ci-Cg
linear or branched alkenes, dimethylformamide,



n) 6,7-di-n-propoxy-4- (1-(pyridin-2-ylmethyl)-1H-tetrazol-5- y1)-quinazoline. 3. A process for the
preparation of 4-(tetrazo -5-y1)- quinazoline derivative of the formula -I, Formula-I wherein n, W, RI
and R2 are as defined in claim 1 or salt thereof whjch comprises: (a) treating a compound of formula A
A 44 wherein n, W, and RI are as defined above ith a halogenating agent such as thionyl halide,
phosphorus trihalide, phosphorus pentahalide, phosphoryl trihalide to obtain 4-halo substituted
quinazoline derivafiiativesletfoianidedd, invmamide Wehitd 124caebas defidzdl above, and X is a

halogen or a sulfogylslaavingearaiimi nd gntkeating the soamawrchef doomula-B with trialkyl amine
(N(R2)3) in a suitable solvent such as toluene, xylene, cyclohexane or CI-C6 linear or branched

alkenes to obtain the substituted quinazolinyl-4-trialkylamine halide quaternary salts of formula C,
N(R3)3+X- N (Rl W)n-T-Ny N

{RW)n ‘ﬁJ

wherein n, W, ®; are ag defined above;

{d} treating the coﬁpound of formula-D with azidating-
agents such as sodium azide, triaikyl silylazide, etc., to
obtain the compounds of formula E,

.‘N___H
NCﬂN

wherein n, W, R; are as defined above;

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

AR2
Y :
F

wherein R, is as defined above and Y is a& halogen or
sulfonyl-leaving group,

uging a base such as alkaline metal carbonates,
hydroxides, metal hydrides, metal alkoxides, tetra-alkyl



wherein n, W, Rl and X are as defined above and R3 is as defined in claim 1; (c) treating the
compound of formula-C 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 C1-C6
linear or branched alkenes, dimethylformamide, Vi3 dimethylacetamide, formamide, etc., to obtain the
substitutededvamiibingaina2dtine sl ot Tormiulalb? . WhereiRt R 5RE SBiddiTedhove;  (d)
treating the-eppound of fesruia-b witndzelating agents such as sodium azide, trialkyl silylazide, etc.,
to obtain the compounds of formula E, wherein n, W, RI are as defined above; (e) treating the
compound of formula-E with alkylating agents of formula F wherein R2 is as defined above and Y is a

halogen or sulfonyl- leaving group, using a base such aﬁﬂﬁne metal carbonates, hydroxides, metal
hydrides, metal alkoxides, tetrafaTky| [N :
N
>
7
1 .

N
{R,Win /) {(R,W)n A
N : _
‘ G. .. G
wherein n, W, R;, R, are as defined above; and

(f) purifying the compound mixture of formula-G and its
isomer G, by recrystallisation from a suitable sclvent or by
preparative chromatography to obtain the reguired compound of
formula G, o '

NN

(RWin /)

N .
Formula-l -

4, A process for the preparation of compound of formula-E,
which comprises:

(a} treating a compound of formula A

H -
' NH N

R —_— {RW
{RWhn N /) { 1%"@ {R Wi
_ N .

e

with a2 halogenating agent to obtain 4-halo substicuted
guinazoline derivatives of formula-B;

(b} treatinyg the compound cof formula -B,



46 guanidines, alkyl lithium, LDA, etc. to obtain the mixture of compounds of formula G and Gl.
wherein n, W, R1, R2 are as defined above; and (f) purifying the compound mixture of formula-G
and its isomer Gl by recrystallisation from a suitable solvent or by preparative chromatography to
obtain the required compound of formula G, 4. A 6?00ess for the preparation of compound of
formula-E, which comprises: (a) treating @ compound of formula A X ,@RiV)(von (R10)n A

N Xy I N X,
mnmwm% ' /J ‘“““““*‘(Rmmr—r /J
N _ N A
N N5
B
c

with trialkyl amine (N(R,;);}, where R; is G-Cs linear or
branched alkyl chain, in a suitable solvent to obtain the
substituted guinazolinyl-4-trialkylamine halide guaternary
salt of formula-C:

(¢}  treating the compound of formula-C,

with a cyanating agent in a suitable solvent to obtain the
substituted 4-amino guinazolines of formula-D;

wherein formulae A, B, C énd D are as defihed in claim 3
fd) . treating the compound of formuls-D,

CN . N

with an azidating agent, to obtain the compounds of formula-E,
wherein R, and n are as defined in claim 3.



- with a halogenating agent to obtain 4-halo substituted quinazoline derivatives of formula-B; (b)
treating the compound of formula -B, 47 (R LI 1 13 with trialkyl amine (N(R3)3), where R3 is C1-C6
linear or branched alkyl chain, in a suitable soIveni 0 obtain the substituted

quinazolinyl-4-trialkylamine halide quaternary salt of formula-C; (c) treating the und of
formula-C, N(R3FBEORFOSHRA £Eya %ﬁﬁg‘*agé’ﬁFﬁF&%uﬁ%E%‘%%f%%%‘% glo aﬁ?t%g:rzggstituted 4-amino

quinazolinehabformiskeiDie, prosphorus trihalide, phosphorus pentahalide
or phosphoryl trihalide, and/or the suitable sclvent in step

(b) is toluene, xylene, cyclohexane, or C;-C¢ linear or
branched alkenes and/or the cyanating agent igs scdium cyanide,
potassium cyanide, Cuprous cyanide or trialkyl silyl cyanide
and/or the suitable solvent in step {c) is toluene, xylene
cyclohexane, Ci-Cg linear or branched alkenes, dimethyl-
Formamide, dimethylacetanmides or formamides and/or the
azidating agent is sodium azide or trialkylsilylazide.

6. A process selected from: .
(i} a process for the preparation of §,7-Dimethoxy-4- (1-(3-
nitrobenzyl)-1H-tetrazol-5-y1) quinazoiine of the formula -IV,

H,c“o =N
./
Hé:fo N

FPormula -IV
_or salt thereof as claimed in claim-1 which comprises:

(a) treating 6,7-dimethoxy-4H-quinazolcne

'e)

H,oO NH
' /’

H3C.‘o N

with a halogénating agent to obtain 4-halo substituted

quinazoline derivativatives of formula-IVa,



wherein formulae A, B, C and D are as defined in claim 3 (d) treating the compound of formula-D, /
NH N (RiwW)n with an azidating agent, to obtain the compounds of formula-E, wherein Rl and n are as
defined in claim 3. 48 5. The process of claim 4, wherein the halogenating agent is thionyl halide,
prosphorus trihalide, phosphorus pentahalide or phiosphoryl trihalide, and/or the suitable solvent in
step (b) is toluene, xylene, cyclohexane, or C1-C6 |inear or branched alkenes and/or the cyanating
agent is sodium cyanide, potassium cyanide, cuproyis cyanide or trialkyl silyl cyanide and/or the
suitable solvent in step (c) is toluene Hy§/Te gne, C1-C6 linear or branched alkenes, :
dimethylformamide, dimethylacetamigpé or idgk and/or the azidating agent is sodium azide or
trialkylsilylazide. 6. A process selected fré: {iJ a pocess for the preparation of 6,7-Dimethoxy-4-
(1-(3- nitrobenzy1)-1H-tetrazol-5-y1) quir%glz&qﬁgﬁ the formula -1V, Formula -1V or salt thereof as
claimed in claim-1 which comprises: (a) treating 6, /-dimethoxy-4H-quinazolone 0

!b) treating the compound of formula-IVa with trimethyl
amine (N{CH;);) in a suitable solvent to obtain the
substituted quinazelinyl-4-trialkylamine halide gquaternary

salts of formula-IVb,

. o
N(CH,),_
HC~C N
o
% N/!
formula-IVh

(¢) treating the compound of formula-IVh with a cyanating
agent in a suitable solvent to obtain the substituted 4-
amine quinazolines of formula-IV C,

_ CN
HBC".O Q RN

o
H’;‘o_ . N)
© formulsIV C

(8) treating the compound of formula-IV C with an azidating
agents to obtain the compounds of formula-IVd, and



with a halogenating agent to obtain 4-halo substituted quinazoline derivativatives of formula-IVa, 49
H3C--(3H3C,0 formula-IVa (b) treating the compound of formula-1Va with trimethyl amine (N(CHO03)
in a suitable solvent to obtain the substituted quin 60Iiny1-4-trialkylamine halide quaternary salts of
formula-1Vb, H3C- H3C,0 formula4Vb (c) treating the compound of formula-IVb with a cyanating
agent in a suitable solvent to obtain the substituted 4- amino quinazolines of formula-IvV C, H3C--C)
H3C,0 fonnula-IV C (d) treating the compound of formula-IV C with an azidating agents to obtain the
compounds of formula-IvVd, and 50 - '

Ny NH

H,6~0 =N

Hl~p W;
formule-IVd

(e} treating the compound of formula-IVd with 3-nitrobenzyl
chloride using a base to obtain the mixture of 1H-
tetrazolyl and 2-H tetrazolyl isomers, which on
purification gives compound of formula-IV '

= é >—NO
NF\ NN o i

P
HSC-O N/,
Formula-IV

(ii) a process for the preparation of 6, 7-Dimethoxy-4- (1-_
(3-aminobenzyl) -1H-tetrazol-5-yl) quinazoline of formula -

v,

which comprises reducing compound of formula-IV

HSC"O s N
H,Cugy N¢J
Formula-IV

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



NN NH H3C--0 uniuh411d (e) treating the compound of formula-1Vd with 3-nitrobenzyl chloride usir*g a .
base to obtain the mixture of 1Htetrazolyl and 2-H tetrazolyl isomers, which on purification gives |
compound of formula-IV  (ii) a process for the pr rfaration of 6, 7-Dimethoxy-4- (1-
(3-aminobenzyl)-1H-tetrazol-5-y1) quinazoline of formula - V, which comprises reducing compound of
formula-IV by catalytical hydrogenation using iym on carbon, Raney Nickel or by transfer
hydrogenation, 51 Formula-V; (iii)a procé‘\s’&f\o?@ﬁrepamtion of 6,7-Dimethoxy-4-

o0 N

»

Hlwp N

Formula-Vv;

(iii) a process for the preparation of &, 7-Dimethoxy-4-
(1-(3-aminobenzyl) -1H-tetrazol-5-yl) guinazoline
hydrochloride (Formula-V.HCL)

HG-0 L )N
e
HG~p A

Formula-V.HCL

which comprigses treating compound of formula-V with
hydrochlcride acid by conventional methods in a suitable

solvent medium;

(iv) a process for the preparation of 6, 7-dimethexy-4- {1~
(1-methyl-1H-imidazol-2-yl methyl) -1H-tetrazol-5-y1] -

guinazoline (compound -VI)

which comprises, treating the compound of formula~IVd



(1-(3-aminobenzyl)-1H-tetrazol-S-y1) quinazoline hydrochloride (Formula-V.HC1) Formula—V.HCi
which comprises treating compound of formula-V with hydrochloride acid by conventional methods in a
suitable solvent medium; (iv) a process for the pre&aration of 6,7-dimethoxy-4-11-
(1-methyl-1H-imidazol-2-y1 methyl)-1H-tetraz01-54y 4 quinazoline (Compound -VI) which comprises,
treating the compound of formula-IVd Compoungf-IVa wjth 2-chloromethyl-N-methyl imidazole using
a base to obtain the mixture of 1H-tetrazolyl and Z2-®Aetrazolyl isomers, which on purification gives
compound of formula-VI Compound-VI; %;m (v) a prgcess for the preparation of 6,7-dimethoxy-4-[1-

ol Yo (compound-VII) which comprises, treating the

(pyridine-2ylmethy1)-1H-tetrazol-5-y4{&quihiag
hl%})methylpyridine hydrochloride using a base to

compound of formula-Ivd Compound-Wd _‘
obtain the mixture of 1H-tetrazolyl At 2! tet zolyNsomers, which on purification gives compound

of formula VII.

Compound-Iva

with 2-chloromethyl-N-methyl imidazole using a base to
obtain the mixture of lH-tetrazolyl and 2-H tetrazolyl
isomers, which on purification gives compound of formula-VI

N
de NN\)\:R

CH,
H, GO = )N
o
HiC~p N

Compound-VI; and

(v) a process for the preparation of 6,7-dimethoxy-4-(1-
(pyridine-zylme&hyl}-1H-tetrazol-5;yl]»quinazoline
(compound-VII) which comprises, treating the compound of
formula-IvVd

N=N
! Y
N, NH
HSC’O Y N
o
H:,G-.O N_/‘
Compound-IVd

with 2-chleromethylpyridine hydrochloride using a base to
obtain the mixture of 1H-tetrazolyl and 2-H tetrazolyl
isomers, which on purification gives compound of formula
VII.



53 HaC-0 H3C-0 Compound-VII 7. The process of claim 6, wherein, in process (i) the halogenating
agent is thionyl halide, prosphorus trihalide, phosphorus pentahalide or phosphoryl trihalide, and/or the
suitable solvent is step (b) is toluene, xylene, cyclg_k,;exane, or C1-C6 linear or branched alkenes
and/or the cyanating agent is sodium cyanide, potassium cyanide, cuprous cyanide or trialkyl silyl
cyanide and/or the suitable solvent in step (c) is toluene, xylene cyclohexane, C1-C6 linear or
branched alkenes, dimethylformamide, dimethylacetagiid&s or formamides and/or the azidating agent
is sodium azide or trialkylsilylazide and/or the/5&4e is sdafine metal carbonates, hydroxides, metal
hydrides, metal alkoxides, tetra-alkyl guanidir'i' IRYI lithium or LDA, or wherein in process (iii), the
suitable solvent is water, methano), ethangl, isppropyl, alcohol, ethyl acetate, acetonitrite, methylene
chloride, acetone or mixtures of thesSe so s, o wherein in process (iv) or (v) the base is alkaline
metal carbonates, hydroxides, meta¢-hydrides ~pfetal alkoxides, tetra-alkyl guanidines, alkyl lithium or
LDA. 8. A pharmaceutical composition comprising, a therapeutically-effective amount of the compound
of claim 1 or claim 2 and a pharmaceutic%W%%f?&%Y le carrier. 9. Use of a compound according to

claim 1 or claim 2 in the manufacture of a medicament for the treatment of a hyperproliferative
disorder.

8S

7. The process of claim 6, wherein, in process (i) the
halogenating agent is thionyl halide, prosphorus trihalide,
phosphorﬁs‘pentahalide or bhosphoryl trihalide, and/or the
suitable solvent is step (b} is toluene, xylene,
cyclohexane, or C;-Cs linear or branched alkenes and/or the
cyanating agent is sodium cyanide, potassium cyanide; |
cuprous cyanide or trialkyl sgilyl cyanide and/or the
suitable solvent in step (c) is toluene, xylene
cyclohexane, C;-C¢ linear or branched alkenes, dimethyl-
formamide, dimethylacetamides or formamides and/or the
azidating agent is sodium azide or trialkylsilylazide
and/or the base 1s alkaline metal carbonates, hydroxides,
‘metal hydrides, metal alkoxides, tetra-alkyl guanidines,
alkyl lithium or LDA, or wherein in process (iii), the
suitable solvent is water, methanol, ethanol, isopropyl,
alcohol, ethyl acetate, acetonitrite, methylene chloride,
acetone or mixtures of these solvents, or wherein in
process {iv) or {v) the base is alkaline metal carbonates,
hydroxides, metal hydrides, metal alkoxides, tetra-alkyl
guanidines, alkyl lithivm or LDA.

B. A pharmaceutical composition comprising a
therapeutically-effective amount of the compound of claim 1
or claim 2 and a pharmaceutically acceptable carrier.

9. Use of a compound according to claim 1 or claim 2 in the manufacture of a

medicament for the treatment of a hyperproliferative disorder.



