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I NHI Bl TORS The present invention relates to quinazoline
derivatives, processes for their preparation, pharnmaceuti

conposi tions cH@%EPM3Ag t hem as active i ngredi ent. methods f%?tl"as 20365

treatnent of di sease states associated wi th angi ogenesi s and/ or increased
vascul ar pernmeability, to their use as nedicanents and to their use in

t he manufacture of nedic \ jn.t JehdOn of
~anti angi ogeni ¢ and/ or va@ﬁﬁﬁlﬂéﬂfﬁgmﬁﬁijﬁﬁﬁ%% Iésgts I n
war m bl ooded ani mal s such as humans. Nor mal angi ogenesi s pl ays

an inportant role in a variety of processes including 10 enbryonic
devel opnent, wound hEbd pregntinvention ealates toanpemlm derpativespplogespaspribieitt i ve
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Medi ci ne 1: 27p@mrabilify; teribais W apmedisaraentsandde fhetrise in the manufagturg @ k ﬁlsm}amﬁl
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1993, Cancer awdmi/bloadedemimaliachasbumd®; 303- 324) Sever al pol ypeptldes

th t dot h | | t tividt
Menti i ed | nel udh ng NoR AREORsEIH ey AP fif g N of MFCoes Pelueine o
bFGF) and VaggehBiyonic devipitat, wdhndhaihg akd@veral dowipoionts &\ferle képRoduttivene

restricted expression of its receptors t he 20 growth factor activity of

VEGF, in cont r function; Yndesirable qripathplogical angiogenesis hoshesn assaciated &'ﬂbémﬁﬁtates

endot hel i al %@ﬁ,e Wi ErtHritis: §
stinul at or t)dcflﬁlﬁe&nor marh ggoﬁq ‘%3%’%3 1E’l;lkr?l%nlaogenes| sad(ﬂ‘érﬂn?ra%l@g%’sa
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Pood
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signal s acrosss fsze seb@a'Pd 6 W5th ¥ vitrd eh&mempc%ﬁ bR PRERRING AR IRCHbas
characteristically con5|st an extracel lular |igand-binding domai'n

connected thro u@htlﬁed_&ﬁclgd;_gmidlq andtbasic fbreblast grew@rfamers (aF Gk ibliGFa ard yaseular

LT e o R PRSP, o R e SGRBNGH f Rkbr

20 growth factor activity of VEGF, in contrast to that of the FGFs, is relatively specific towards
endothelial cells. Recent evidence indicates that VEGF is an important stimulator of both
normal and pathological angiogenesis (Jakeman et al, 1993, Endocrinology, 133: 848-859;
Kolch et al. 1995, Breast Cancer Research and Treatment, 36:139-155) and vascular
permeability (Connolly et al, 1989, J. Biol. Chem. 264: 20017-20024). Antagonism of VEGF

25 action by sequestration of VEGF with antibody can result in inhibition of tumour growth
(Kim et al, 1993, Nature 362: 841-844).

Receptor tyrosine kinases (RTKSs) are important in the transmission of biochemical
signals across the plasma membrane of celis. These transmembrane molecules
characteristically consist of an extracellular ligand-binding domain connected through a

30 segment in the plasma membrane to an intracellular tyrosine kinase domain. Binding of

ligand to the receptor results in stimulation of the receptor-associated tyrosine kinase activity
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| eads to phosphoryl ation of tyrosine residues on both the receptor and

ot her intracel lul ar nol ecul es. These changes in tyrosine phosphorylation
initiate a si WeH73003§ cascade leading to a variety of celRCQIIGHEI7/00365
responses. To date, at |east nineteen distinct RTK subfam |ies, defined
by anino acid sequence homol ogy, have beed-i dentified. One of these 5
subfamlies is presently conprised by the fns-1ike tyrosine kinase

receptor, Fl twhich leadsip phéonphorylatiomaStyrdsine ecsidugoomboth derrecrptor agd otberept or,  KDR
(al so referred to

d h k
receptor, FIt'8a %U@%‘P“Fﬂ%?)e ?@? aqhgﬁé)e%{ﬁ:%ros‘ﬂe P"%-’r?&“rxrﬂﬁm ﬁ'ﬁ\?’ge g%&# agsghown

to bind VEGF oaidalle feadifg &f 4 Vadietyyof(cCERulMre§ponh. Tb datd, A Reast Tinefies disthét RTK
989-991; Terman et al, 1992, Bi ochem Biophys. Res. Comm_ 1992, 187:

1579- 1586) . auh&m’gesaeﬁveﬂw %falnmcndrrswvfe‘wrﬁlwﬁe&;bp%@ewﬁeﬁ Qae ef ey ous
~cells has bg i¥preshn MES&HH{@PQ? lﬂ‘é tyrosxﬁé’lfnﬁ&?@ceﬁgp%ﬂ%)?m hd on

~ status of cel ar pro el ns nds whi
~ have good acthmsemsagdommn-cemndmgmd:epgmd@lh(ilﬂctefnrredﬁiﬁ)Flk—l) raﬂ(tmmllwi-

t i ne Ki di.sc].osed in the E f No
Oboeon6. but Dreieanesipekieareprb i, TP Hes SR TR et Kk Bovs ke
inhibit the ehbaftebind VEEEwith highdffing e Bﬁb@&tar H992,iSeRhé 75 5N989-052 G3dthn

- di scloses certain _quinoline, quinazoline and ‘ci nnal i ne pl ant fqurcrdes

Certain of tIreb 1992 RiochemgBiophssRes. Eomm d9%3. 48%d 579r15%6)s Bunding of VEGF to

i nsecticid or any
Slggest | on 10 RS riicbiofd frenil Heukblopdiniels s bAGHBAGSm Bt Sngih e
pur pose in amyrminsphoaphorahubmmamsofd:aliularpqomnsrandlcalcmmmmaEuropean Pat ent
Publ i cati on contai ns no t what soever cancer.ni ng, 20 i 0
and/ or increased va ?,‘BP"A‘P F‘r‘fggﬁ'felﬁ"? W&V&F@aﬂw&]@?‘%&mﬁ%?gﬁkh as
VEGF. receptor Ti0sifé ﬂmtm dischoved fithé Eu Chafeit PhlficatichO0Y 6566294, but
corrpounds t hat surprrsr ngly inhibit the effects of VEG-, a pro erty of

val ue in the thereassadisclosureprsugasstion thatdhe comnoundsiinhibit the gffeets of, EQ enesi s
and/or i nch?&ﬁ?ﬁﬁ%e&w EAHTR Y. bkﬁ%:&éuﬁa 63 Sl molﬂleatﬁﬁe an r| asis.

25 rheunat oi itis posr S sarconm, aenangl ronlc
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i nventi on, poRaiAdarcthe Epopeanciarsnt Byb WPW“HW@H&?CHQ&MQWWDF%’@Et or
UL SR AROP e AR e by KOOl T
VEGF.

The present invention is based on the discovery of compounds that surprisingly
inhibit the effects of VEGF, a property of value in the treatment of disease states associated
with angiogenesis and/or increased vascular permeability such as cancer, diabetes, psoriasis,

25 rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies,
atheroma, arterial restenosis, autoimmune diseases, acute inflammation and ocular diseases
with retinal vessel proliferation. Compounds of the present invention possess higher potency
against VEGF receptor tyrosine kinase whilst possessing some activity against EGF receptor
tyrosine kinase. Furthermore, compounds of the present invention, possess substantially

30 higher potency against VEGF receptor tyrosine kinase than against EGF receptor tyrosine

kinase or FGF R1 receptor tyrosine kinase. Thus compounds of the invention which have
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been tested possess activity agai nst VEG- receptor tyrosi ne ki nase such
that they may be used in an anount sufficient to inhibit

tyrosi ne ki nas¥OP#82 denonstrating no significant activi Eﬁ%@%
receptor tyrosine kinase or FGF R 1 receptosr t yrosi ne ki nase.

* According to one aspect of the present invention there is provided a
- quinazoline 5 derivative of the for

(1) " CL Wher ef fpen tesiet ppgsstsacttikasetss V ERgecspo §rostoe kingse sttt e e b s
- lto5wth thﬁyagraﬂmhﬁ&umnt v&mrsn&a@p re%or’fyl‘éméﬁmh&t»ﬂﬂﬁfd&rfdﬂ%aﬁnéﬂo5

R represents rogen, hydroxy, halogeno, nitro, trifluoronethyl, cyano,

Clerr]al kyl, sigifieant ;qivnmmmn@&l‘rrp@qmoy rrasine kigase oRFGE R |rrgeptor [yrgsincsindse

d wWhi ch
E[ygﬁtr)]geﬁnor R[Cftra;]r] al ﬁ;‘%’fdlﬂg% %%err repr%rggeeﬁpinnﬁﬁg’rﬁg%%enw pﬁosl'gdr\éﬁ ﬂ%&ﬁ;ﬁogeno

- met hoxy, am rsodévativd 6fabe fbemidh @y r] represents hydroxy, hal ogeno,
- (err]alkyl, Cerr]al koxy, Cerr]al kanoyl oxy, trifluor orret hyl , cyano,

amno or nitro; X[ err] represents - é% S, -SO, -SOerr]-

- -NR[err]-, -NR[err] CO, CO\IR[err] r)x]n or -

- NR[err]SOerr]-, (wherein Rerr], r]A rl], Rerr] and R err] each

- represents hydrogen Clerr]al kyklor (ery] [err]al koxyC[ err]al kyl); 20

Rlerr] is selected fromone of the OWNIg seven groups: 1) hydrogen,

Cerr]al kyl, Cerr]hydroxyal kyI erab y { err] hydroxyal kyl ),

Clerr]fluoroal kyl, derr] RE )7 P akyl ; 2)

Cerr]al kyIX[err]COQ[err] (wherein X err] represents -0- or -NRerr]- (in

which R err] represents hydrogen,  err]al kyl or 1)) :

Cerr]al koxy(err]alkyl) and Rerr] represents CJerr]Jalkyl, -NRerr]R err]
-OR[err] (wiehesim Rlerr], 25 Rlerr] and R err] which may be the sanme or

different eachzngpi&aglos -Rudopgen, Cerrjalkyl or C.

10 m is an integer from 1 to 5 with the proviso that where Z is -NH- m is an integer from 3 to §;

R! represents hydrogen, hydroxy, halogeno, nitro, trifluoromethyl, cyano, C, ,alkyl,
C, salkoxy, C, ;alkylthio, or -NR°R® (wherein R’ and R®, which may be the same or different,
each represents hydrogen or C, jalkyl);
R? represents hydrogen, hydroxy, halogeno, methoxy, amino or nitro;

15 R*represents hydroxy, halogeno, C, ,alkyl, C, ,alkoxy, C; alkanoyloxy, triftuoromethyl,
cyano, amino or nitro;
X' represents -O-, -CH,-, -S-, -8O-, -80,-, -NR’-, -NR*CO-, -CONR’-, -SO,NR"- or -
NRM"SO,-, (wherein R’, R, R®, R and R each represents hydrogen, C, alkyl or C,.
s;alkoxyC, ;alkyl);

20 R'is selected from one of the following seven groups:
1) hydrogen, C, ;alkyl, C, ;hydroxyalkyl, (preferably C, ;hydroxyalkyl), C, sfluoroalkyl, C,.
,aminoalkyl; |

- 2) C, ;alkyIX?COR"? (wherein X represents -O- or -NR"*- (in which R" represents hydrogen,

C,..alkyl or C, ,alkoxyC, ;alkyl) and R" represents C, ;alkyl, -NR"R'* or -OR'* (wherein R",

25 R" and R'® which may be the same or different each represents hydrogen, C, ;alkyl or C,.
alkoxyC, alkyl)).



[err]alkoxy(l err]alkyl));
-4 - 3) (err]alkyl X[err]Rlerr] (wherein )fﬁ.ﬁg;rs}lEE?MASSBEﬁl‘k -0-, -S-, -SO,
-SO[err]-, -OCO, -NRerr]CO, -CONR[err] - S&PU(GEUR[G” -,
-NR[err]SQerr]- or -NRerr]- (wherein R[errl, e ], Rerr] and
Rl err] each iwaepd¥ently represents hydrogen, (err]al kyI BET/GBI7/00365
Cerr]al koxy(err]al kyl) and Rlerr] represents hydrogen, {err]alkyl,

cycl opentyl, cyclohexyl or a 5 or 6 nenbeffed saturated heterocyclic group
with one or two heteroatons, selected independently fromO, S and N, which

Cerr]al kyl @ &uplkyiX RictwherstnsX DrepresgntssGhosSt.+- 80t SO51069-e NR G, XONR -, -

hydr oxy, hal 0N r fax e y i 20 ar, one or

t wo substitu&g‘?g&;e’l ggt%@fdrrgﬁioxév]%ﬁ&;dwgk@, afﬂégﬁeldq{ % H%F%ﬁ'@ﬂ“ Cerr].
[err]hydr oxyarbﬁrvéenﬁm@d@ef Cl, pillg0 8y T, alkbxy; [k fIpandyR 'Represdnts hftieogeh C,FalRy1l ]
Is a5 or 6 nenpered sa éed het roc clic grg}a&wth pne or fwo

het er oat o, <YElREEHLYC RERA O me eRrocyFicEroRYith euearitye

group may cfer r%ﬁ séme&u@emaeuﬁ%aﬁlseﬁmg[@lﬁt Eﬂyl §}¥&B S@Mear one or

hal ogeno, err] hydr oxyal
Cerr]al kenyltwpesnbs}m(entssclecttcd ﬁ@mm?, hydroxy, hatoigemmeahd @ alkonyeind vdhich oFdlic group

| kynyl def h b f
2 A AL
S - - - - -
-N)Ig[err]CO A %er) Il%ﬁ,- Rkerr] -NRerr]Sderr]- or -NR[err]_
(wherein R er‘ﬁ]cv s‘ﬂf!égr %Wf‘q’{‘& f‘ k[“é membsred spturated ReteeoeyPlicRrpumuish pngor
represents 1§y o%é%amgsgféelér&%d“iﬂy 1e511 exc.;n% SR N, SiHidrHefordoyc R Shotf fby bear

represents rogen or udi ng

4-(3,4,5-tri rmtemnytpmmuws ®lectedifront Wb!ﬂloxyahdbgame, Calkgl, C, hydroxyalkyl and
- et hoxypheny t %Y 6, 7- di met hoxyqui nazol i ne, -

4- (3-chl or ophern®PHv) - 6, 7- di met hoxyqui nazol i ne,

4- ( 3= chl or ophsyE)5alkenGIR™ EWHERANRR Yo Hsidefiged Herdinbefore);
4- (3,4, 5-trinmethoxyanil|no)-6, 7:di rrethg@\z/qw nazolln and
4- (3~ chl or opHOfpsalimy iR G(wherrin R [isasfsfi ‘gal ts thereof.

15 7) C,.alkylX*C, salkylX°R* (wherein X* and X’ Whl(:h may be the same or different are each -
O-, -S-, -SO-, -SO,~, -NR®CO-, -CONR¥-, -SO,NR?"-, -NR?SO;- or -NR”- (wherein R, R¥,
R?, R® and R? each independently represents hydrogen, C, jalky! or C, ;alkoxyC, jalkyl) and
R* represents hydrogen or C, ,alkyl)];

and salts thereof.

20 Z is advantageously -S-, preferably -O-. but especially -NH-.
Where 7. is -S- or -O- m is advantageously an integer from 2 to 5, preferably 2 or 3.
Where Z is -NH- m is preferably 3.
R' is advantageously hydrogen, hydroxy, cyano, nitro, triflucromethyl, C, , alkyl, C, ; alkoxy
or amino. |

25 R!is preferably hydrogen, hydroxy, cyano, nitro, trifluoromethyl, methyl, ethyl, methoxy, or
ethoxy. more preferably hydrogen, cyano, nitro, trifluoromethyl, hydroxy, methyl or methoxy,
but especially methoxy.
Where X' is -NR*CO-, R’ is preferably hydrogen.

R? is preferably hydrogen, fluoro, amino or nitro, but especially hydrogen.
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- 4a- Z is advantageously -S-, preferably -0-, but especially -NH. Were
Zis -S or -0- mis advantageously an integer from2 to 5, preferably 2 or
3. Where Zis -NH mis preferably 3. R is advantageously hydrogen,

hydr oxy; cyano, nitro, trifluoromethyl. Cferr] alkyl, Cerr] aIk

amino. Rlerr] VWO%R®BErably hydrogen, hydroxy, cyano, nitro, GBsTnoles
trifluoronethyl, nethyl, ethyl, nethoxy, or. ethoxy, nore preferably

hydr ogen, cyano, nitro, trifluoronethyl, hydroxy, nethyl or methoxy, but
especially nmethoxy. Were X err] is -N err]CO Rl err] |s refera
hydrogen. R erlppng @W@?‘&%W FEgFERLIBYR '°‘f Fu’ﬁp’f?se“éﬁﬁwg”‘dr &"‘P‘b,clb"mf% c
I?’SC'FI)'? %;38” % Ogégmgﬁp trifluoromethyl, cyadf) a%ﬂ@’m preferably hydroxy, hal_ogtfno or C"f %lk)(l)lhe
enbodi ment of dspexiahlydwyduoxy onhalogenan R err] represents hydroxy, hal ogeno,

| kyl . f |
ot of o1 abl . hy ahEiEpeseanis oot SEsbhsen gl S rent BN AR SR o
hal ogeno. SARINaTA Gﬁ'swﬁwoxw prRAQADIP meRiyAexyEatld (R othéi@np bEMmotaré i¢R nt i on

one Rlerr] substltuent 5 advant ageously hydroxy, preferably

met a- hydr oxy, ﬁmeﬂﬁ@men%me thar)e each sel ected from hal ogeno,
met hyl and net hoxy ,?gn ' the. | . |
phenyl group beari ng eerrcfri 5 i er ri s re ergﬁé}ﬁwl gg‘;uptlﬁgnﬁﬁ%}lgal l ICH%E'
[err] 10  of the formula II:
R? RrP
;@ikc
d
10 R
()
wherein:

R* represents hydrogen, methyl, fluoro or chloro, preferably hydrogen, fluoro or chloro,
15 especially fluoro;
R® represents hydrogen, methyl, methoxy, bromo, flucro or chloro;
R° represents hydrogen or hydroxy, especially hydroxy;
R represents hydrogen, fluoro or ch.loro, especially hydrogen or fluoro.
Preferably in another embodiment of the invention two R* substituents are halogeno,
20 especially ortho,ortho’- diflucro, and the other one or more are each selected from halogeno,
hydroxy and methyl, especially from halogeno and methyl.
In a particular aspect of the present invention, the pheny] group bearing (R?),, is the 2-fluoro-
5-hydroxy-4-methylphenyl group, the 4-bromo-2,6-difluorophenyl group, the 4-chloro-2-
fluoro-5-hydroxypheny! group, the 4-chloro-2,6-difluorophenyl group or the 2.4-difluoro-5-
25 hydroxypheny! group or, where Z is O or S, the 4-chloro-2-fluorophenyl group.
Preferably the phenyl group bearing (R?), is the 4-chloro-2-fluoro-5-hydroxyphenyl group or
the 2-fluoro-5-hydroxy-4-methylphenyl group or, where Z is O or S. the 4-chloro-2-



(rr) wher ei n: Rlerr] represents hydrogen, nethyl, fluoro or chloro,

preferably hydrogen, fluoro or chloro, 15 especially fluoro; Rerr]-
represents hydrogen, nethyl, nethoxy, bronmo. fluoro or chloro; Rl err]
represents hydrogen or hydroxy, especially hydroxy; Rlerr] represents

hydrogen, fl u¥P@7303Thl oro, especially hydrogen or fluoro. PCT/GBET@BGHIY in
anot her enbodi nent of the invention two R err] substituents are hal ogeno,
20 especially ortho,ortho' - difluoro, and &-he other one or nore are each
sel ected from hal ogeno, hydroxy and nethyl, especially from hal ogeno and
met hyl . | rﬂxmrqﬁmyl grivpr The eblore2-flubre-phydrexyphenyl group dsgn aspeeiatip rsferred

- group bearin r fluoro- 5- hydr oxy- 4- net hyl phenyl
group, the 4- ﬁ thlél[.e&& %’bg?gﬁﬂg%ﬁ)"group, t he 4-chl oro- 2-

f1 uor o- 5- hydr@ma’ﬂamyl X‘gbﬂufbntst-ne,-s- ethp; MNRZCO- dCONRIY, omésal oetm’p (Whertifie

2,4-difluoro-5% I X eng/ (%pa or, where Z js 0 or

4- chl or o- 2- fllﬁo?‘oﬁh R §¥‘§U~B depen H@F‘éﬁ?‘?hxqﬁ?geﬂh%nﬂyb(mﬁa%ﬁrﬁwl) or

(R[err])[erE]Clglkg, chI or o- 2-fl uor o- 5- hydr oxyphenyl group or t he

2-f 1 uor o- 5- hydFoxy-4- rret hyl phenyl group or, where Zis Oor S. the

~ 4-chl oro-2- Advantageously X\Pe9ase86 635 -S-, -NRBCO- -NR'"'S0,- or -NR’- (wherein R’, R® and R"
PCT/ GB97/ 00365 - 6-

~ f1uorophenyl Bf By infependently represspts hydrpgen, Cyalkylor 1otk o¥etYD: group i's an

~ especi al |y prgéferabBdX' represeats - f -sr -Nn&:@hauu'l'scg,nmeraﬁwhﬁm(' Barr])ferr].
Conveniently Xerr represents - CHerr]-, -NRerr] CO,

-CONR[ err] - ]B@WP‘}‘“WEWR[GH“}WU(W ein Rlerr], R[err] ,

dj I
(eapetiall yf‘[(f’é{%@*?ﬁﬂri’f‘o‘*@"*@&“r G005 ATRTE s e ilrbperte gl
represents -OrNHS-, -NRerr] CO, -NR[err]SO or -NR[err]- (wherei n
d dent. ts hyd :
o b S eyl RS gy (e ent e hycrogen.
-S-, - NR[ er r | Af¥antagdduble | r&cbits-O- 6MMR' B (whdrbig R reprastnts[ iy dfokeis & hlkyl or C

mdependently represents hydrogen or Clerr]alkyl) or NH 10 More preferably
X[ err] represBikp®yetyd). _ s _NR[err]CO (wherein R err] represents hydrogen

or methyl) 45 Adﬁﬁtab%usly x rgﬁé&hﬁubar§¥ -S9-£190,-, "RR"EBELINR*SE;- &R][\IRNWerein

especially -0-. Advant ageously X[ err] repr ’esents -O or °-N
(wherein R erRT R*bandR each indegensigutly rem[eeqzus]tuldmbn,&; 2k or L, alkoxyethyl).
[err]al koxyet m}e}ably X represents -O-, -S-, -S0-, -SO,- or -NR*- (wherein R* represents hydrogen, C,.

.alkyl or C, ;alkoxyethyl).
More preferably X* represents -O- or -NR?- (wherein R*? represents hydrogen or C, ,alkyl).
20 Advantageously X* and X* which may be the same or different each represents -O-, -S-, -SO-.
-SO;- or -NR¥- (wherein R” represents hydrogen, C,alkyl or C, ;alkoxyethyl).
Preferably X* and X* which may be the same or different each represents -O-, -S- or -NR?-
(wherein R? represents hydrogen, C, ,alkyl or C, ;alkoxyethyt).
More preferably X* and X* which may be the same or different each represents -O- or -NH-.
25 Conveniently R’ is selected from one of the following nine groups:
1) C, salkyl, C, shydroxyalkyl, C, sfluorcalkyl, C, ;aminoalkyl;
2) C, alkyIX>*COR'" (wherein X? is as hereinbefore defined and R" represents C, ,alkyl, -
NR"R" or -OR' (wherein R", R" and R'® which may be the same or different each represents
hydrogen, C, ,alkyl! or C, ;alkoxyC, ;alkyl));
30 3) C,.alkylX’R" (wherein X is as hereinbefore defined and R’ represents hydrogen, C,.

salkyl, cyclopentyl. cyclohexyl or a 5 or 6 membered saturated heterocyclic group with one or



15 Advant ageously X[ err] represents -0-, -S-, -SO, -SOerr]-, -NRerr]CO,
-NR[err]SOerr]- or -NRerr]- (wherein Rlerr], Rerr] and Rlerr] each
i ndependent |y represents hydrogen, Cerr]alkyl or Cerr]al koxyethyl).
Preferably X[err resents -0-, -S-, -SO, -SOerr]- or -NJerr]-
(wherein R errW™ P‘g‘éents hydrogen Cerr]. [err]al kyl ?&%’é'l”m“s
Cerr]al koxyethyl) Mre preferably X err] represents -O or -NRerr]-
(wherein Rlerr] répresents hydrogen or (JerfJalkyl). 20 Advantageously

L B ol e A5 Tor b RN, RS D, B G Ri b8e,
~(err]al kyl or off &riboableietisit¥edted from okb qryaro&gl Bélc?é[:ﬁd ada @,q&ikss[yea]rna]wm &ybhc

may be the sane or different each represents -0-, -S-

(wherein Rlerr grmmwM@emww@ﬁltu@wkp@d Ifly’mwo hx@wy} halmswefti.bglkyl C.

More preferably, |>‘i rrﬂ ]aa@g%b V\/mch may be the sane or different each
represents -0- ]B’ v el ently Rlerr] is selected fromone of the
foll owi ng ni r&4gcg;an@m‘° (wheilgin RPéy 4 § at &klembérkd satfuaed hewmayd{i;e lgroup: wnh one or

Clerr]fluoroal kyl, Clerr] am nqQal kyl [ Xerr] r]
(wherein X[ errfwe hetgmpatoms i WEP%@FWJH”&Q% d" LBF‘S@EYR@ 8'0“1’ is linked

qerr]alkyl, toCb,aNﬂ] Fduk BL%&M:: Qﬁikﬁ,rémhe%\o&@a?eg}o@.ﬂmwﬁik@m o2nd

Rl err] whi ch may e same or rent each répresent

d err]al kyl or sdstituehtalsélecigdfrem D}i@.llwgto)cy,,hamel&), Cjabiont, ](hhwmb'alkyl]ﬁﬁﬁ.qukoxy)

(wherein Xerr S er.ei nbef.ar.e SRL &S ents hydrogen,
Cerr] [erhg "{h {/etfefﬁﬁ Et yia 9 F‘%ﬁ'g%gsa%{fd% lr"%%“ﬁ&%“(?rvé’ﬁm"e%r
; gtT ;J E;gtg %10831%% rR6 haktoamgrswwhi&lbhe iereamrthe other is selectediitidpéndRafiys from o s and N,

two het er oat ond¥hichdietsrecyglic graunisdinked to.C2salioil thyough aniwogen atgm and ‘@@F r]al kyl
group nmay bear ﬁlpﬁ(%o&ﬂ’ma s&f&retdr {.m@éus,ﬁ; sérecie’dqmng&& hmrdre;%mo eno,

hal ogeno and whi ch cyc group may bear one “or

substituents s@,ﬁﬁk}éﬁclhhxﬂrom&ylw.aquxymal ogeno, Clerr]alkyl, (er r]
hyd | kyl wh
[RF;H] yi ;o;yg (I;S?fb aﬂﬁﬁ?ﬂﬁgﬁgﬁkg urasgﬁd%g}cép%vgﬁl’g)gr/oﬁe\rmr]t h(ongrglr " t wo

het er oat ons, 15 &) € fatidnyIRPphE@GITRYT i5 o defined he®inbefdrd)) Whi ch heterocyclic

group is Irnked 0 g,\,rr aI _kyI 1hr ugh carbon atom and whi ch
het erocyclic gr%Gp"’rhﬁ?Y T cfined SHBE‘PFfP tfdnt s sel ected from oxo,

hydroxy, hal oggye agyﬁirl'i!]’w}elnﬂ%ra'éh@ﬁrﬁﬁmbg%}e apd C err]al koxy) or
Clerr]al kyl R[err] wher ei n l?t[&’rkrf s a 6 rrerrbered sat ur at ed

heterocyclic g GpsallylX'Cosdk Whmlm&andc}étm hefeinkicfordafined and R* sepreseiis
ot her is select d n ly fromO S and N, whi ch heterocyclic
group is Ii nkeﬁ?mg gﬁ?‘]%ﬁﬂ; t hrough a nitrogen atom and which

het er ocycl i czgrﬁmmntawuhgar‘ iszelected fromone obehe ifélloviagniaegeapssd from oxo,

5y Lot 11 a keni Riashoh Contrramalnh G atoorcbligE Cotmmmiioiar oi nbef of o) - 1% &)
d err]al kynyl Rig e, laldyikricht 'n(vialefei K2 isis RereilBEbrRAEARET Ml RISEfretohts C, jalkyl, -
NR"R" or -OR™ (wherein R*, R" and R'® which may be the same or different are each C,.
,alkyl or C, ;alkoxyethyl));
25 3) C,.,alkylXR" (wherein X* is as hereinbefore defined and R" is a group selected from C,.

salkyl, cyclopentyl, cyclohexyl, pyrrolidiny! and piperidinyl which group is linked to X*
through a carbon atom and which C, ;alkyl group may bear one or two substituents selected
from oxo, hydroxy. halogeno and C, ;alkoxy and which cyclopentyl, cyclohexyl, pyrrolidinyl
or piperidinyl group may carry one subétituent selected from oxo, hydroxy, halogeno, C,.

30 ,alkyl, C,,hydroxyalkyl and C, ,alkoxy);



7) Clerr]alkenylRerr] (wherein Rlerr] is as defined hereinbefore); 8)
Cerr]Jalkynyl Rerr] (wherein Rerr] is as defined hereinbefore); and 9)
Cerr]alkyl X[err]Cerr]al kyl X{err]R[err] (wherein X[err] and X[ err] are as
her ei nbefore defined and Rl err] represents hydrogen or Clerr]al kyl). 20
Advant ageous| woR@0083 i s sel ected fromone of the foll ow ng PETIGBIZPS6DS

1) Jerr]alkyl, (err]hydroxyal kyl, Cerr]fluoroal kyl, Cerr]am noal kyl;

2) CJerr]Jalkyl X[err]COR err] (wherein X[er*f'] i s as hereinbefore defined and
Rlerr] represents C[err]alk I, - NR[err]Rerr] or -ORlerr] (wherein’
Rlerr], Rerrd ('é\ndk)‘k{?e (w!!ermﬁms upeseletted Sramepyoolidingl piperazinyly piperidinyl, 1,3-

Lo o a2 S REUEA R  E5A E4L Y65 et
from lerr] md,gﬂﬁjl@ﬂ:b&ihaﬂﬁdm«ﬁﬁwﬂ whiéh@kdﬂj)ﬁmylcan?bﬁé@twglsﬁb%nﬁﬂﬁ
pi peridinyl which group 1s linked to &er mah a carbon atom and

whi ch d er r ] atelegted dom oxaxBydragy halgpenoet alkyl. Q}B&'@T"?‘ kyland € abkogy) or Cof r om
oxo, hydroxy, Jfig lwwﬁr&pg'% Efoli wmm%&m&m ﬁmua pg%@géa.{lgﬁy.',

pyrrolldlnyl or piperidinyl group nmay car one substi't uent
from oxo, hydpipergzinfieyl agdapmmﬁpo wichgroupandydarry Gheorr thvoysubstitueaisisglectechffom

err]al kox
ICD:[CT/ G]BQ7 / 00%2}%’“ hydroxy, halogeno, 8 zal?(yp %5 .hydroxyalkyl and C, ;alkoxy); . g

4) derr]al kysﬂ‘gﬂk&,(ywuﬂefelmlgisdeﬁnad wramf&ej -ected from pyrrolidinyl,
pi perazi nyl, eridi di oxol an- 3-di oxan- 2-yl,

1, 3-di t hi ol an 4km¥?}¥31(‘?}3"d?’fllw ﬁaszdefmedm@ﬁef’gﬁebup is |inked to
| kyl t
oubst1 tuent'd W@EQF"‘?%‘%(‘??’S%QE‘? U] B o et 1otk
( err] hydr oxy&]Quﬂkde'C[whqr?laWoxy-‘) definedhareinbefos);fapd r | al kyl Rl err] (wherein
4 5t h 3
S per o haRfiiE, ﬁ‘gﬁ}}{ REPRFREXahEr o od Bok RS0t Bpnfianad Epgsents

substituents ﬁﬁlr@gzheﬁl oxo, hydr oxy, haI ogeno, (err]alkyl,

derr] hydroxyal kyl ﬂ rrlal koxy) ; err] al kenyl Rl err] (V\/nerel n
Rlerr] is as Rhissel frBﬁ“@Pe°hh°§‘)“°®[‘%$ Y8R | Rl err] (wherein
Rlerr] is [ EhamimdbiksiY! Rlerr] (wherein
Rlerr] is 2? flﬂgg %e?‘g{ltﬁgﬁgﬁ ,,ﬂﬁ&oﬁiyl%,ﬁﬂ al kgﬁyl Rlerr] (wherein
Rerr] is as & (Rfedimvﬂnémnidem&phﬁaﬁﬂimeﬂly eido)propyl, 2-(3-methylureido)ethyl, 3-(3-

| kyl X wh
er el hbe or o Y TEORRRPEY Aol Solekidbiopys IS Siet Rafbaproiqpefiy £ 37
E{ef e]r a|b|ky| R[%’Mdﬂnﬁthgkh |§l°|ﬁﬂ ”m]cf!fmﬁhﬂc| k |6Mc[5 351\@@: OFES| w0 1)2)
' err|a err rox err uor oa err|am noa ;
2- (3, 3-di ryret hw@v@?@%werlﬁ§y9¥)m°§yt 3-(carbamoyloxypetid %@}melpzw)mwh Y

2- (3- met hyl 3y &) EQURHIRIRY (Whérdin X is as hereinbefore defined and R is a group selected from C,.
,alkyl, cyclopentyl, cyclohexyl, pyrrolidinyl and piperidinyl which group is linked to X?

FP

through a carbon atom and which C, ,alkyl group may bear one or two substituents selected
from hydroxy. halogeno and C, ;alkoxy and which cyclopentyl, cyclohexyl, pyrrolidiny! or
piperidiny] group may carry one substituent selected from oxo, hydroxy, halogeno, C, .alkyl,
25 C,,hydroxyalkyl and C, ,alkoxy);
4) C, jalkyIR™ (wherein R is a group selected from pyrrolidiny), piperazinyl, piperidinyl,
1,3-dioxolan-2-yl, 1,3-dioxan-2-yl, 1,3-dithiolan-2-y] and 1,3-dithian-2-yl, which group is
linked to C, ,alkyl through a carbon atom and which group may carry one substituent selected
from oxo, hydroxy, halogeno, C, ,alkyl, C, ;hydroxyalkyl and C, alkoxy) or C, ,alkylR*

30 (wherein R* is a group selected from morpholino, thiomorpholino, piperidino, piperazin-1-yl



t hyl ur ei do) propyl, 2-ureidoethyl, 3-ureidopropyl,
(N, N- di net hyl car banoyl oxy) et hyl, 3- (N, N- di net hyl car banoyl oxy) pr opyl ,
(N—nethylcarbannyloxy)ethyl 3- (N nmet hyl car banoyl oxy) propyl ,

(car banoyl oxy) et (carbannyloxy)propyl 20 3)
C[err]alkle[é“*WW@%k#] (wherein X[ err] is as hereinbefore dEFTIGEIAE
Rlerr] is a group selected from{err] VVl[%lerr]alkyl cycl opentyl,
cycl ohexyl, pyrrolidinyl and piperidinyl Whi'ch group is linked to X err]

t hrough a carbon atom and which C[err]al kyl group may bear one or two
substituents smdmrehidm- - mebishigreNPIRaY carryiobg Syhstiniert seieeted framiasyhydrerywhi ch

cycl opentyl, Yk I ri.gi nyl group may carry one
subst it uent Sg%?«l(’g[% ,,al rﬁo(;d@dﬁ&ﬁ%kl ﬂdk%’aﬂ%ﬁz a'ng[ err]al kyl, 25
Cl err] hydr oxyaS)Iq/,J,alkgriH‘(I;[,ﬂkyl}(éiPkM;e)'qln X! andX ziﬁ{-. es he]rahlaqianEieﬁrre}l apd/R&rreprasents

Rlerr] is a group selegte rom pyrrolidinyl, piperazinyl, piperidinyl,
1, 3- di oxol an- 2¥gosen ont bFFng n-2-yi, 1.3-dithiolan-2-yl and

1, 3-di t hi an- 3- More pi¥efablydQepiedefits methyll Ieﬂiwc{nﬂabr%%pﬂ, g,b!szy:hﬂmhaﬁghza carbon

atom and whi ch group nmay carry one substituent selec from oxo,

~hydroxy, hal oghmxwmlr 1“H¢WYP’°M‘=@'WFIWMW&-N9M&WM @r(xqewwwmnyapmyx.
e pha ot RRE T AN iyl Ao e S8 AT TRERRS el

PCT/ GB97/ 003652-sulphamoylethyl 2-(1&,N-d1methylammo)ethyl 3-(N,N-dimethylamino)propyl, 2-  and

A A e AL e A T
and 5) C[]cgr% eMyLi- eﬁ&[-;{z]ngie ?p%aﬂl ;am[- I)étil.yl(yx@%eh&nxmj,{r&pﬁw 3

X[ err] are as heréinbefore Rl err] gresen en

| C[ err]al kyl). dioxplane2yDmethyh BHY. 3&'%@-%&%@352& nmmhylmmq)lﬂhyl 2-(2-

vt hoey ety ErsBediabilcbtil 22 Bhor e PR Sl bero b RN
oM S

2- (N, N-di ?lret hyﬂgﬁ'ﬁgﬁﬁ’f’é\qﬁ%m@"@ﬂl Nﬁ# %E?Wg’fy ﬁ‘?’?’fxﬁ‘@f)opyl 2-

nor phol i noetlfsy#aménﬁwm RoMboxyéthil, B%ﬂx@kmﬁﬁﬁ?’i-meﬁn@dﬁﬁﬁllﬂl nopr opyl,
-(piperazin-1- 10 yl)ethyl, F)Rbperazm 1-

POl T i e meipoyseevnyt, 2 ol DRy S 24 meisb piphonstiethsl, 2-QLN-

(
(
(
(
- (
'.‘E’éf"né‘{‘héxz'e% Bl oy 23 WG A B, g meptotsiy, -
E
(
h

ne
2.
2-
2-

2
2
d
2
g- ﬁ_— net hOﬁylet iﬂwp?ﬁﬁm)qwb ribﬁlpeﬁﬂﬂ(oﬁﬁlw G*Pﬁpeﬁdflhviopm Mlpemwl-yl)ethyl, 3-
- 2-t hi onor phol i poe 0, opL 0 .
2- (4- et hyl pi p&’l’%zﬁl ﬁy&")‘) lh%ﬁ?ﬁel&q %elﬁPét%WYHOB@PJZY'?PWJ)I/’IQ&‘BM”&’
2- (2- met hoxmtfm At i, 3-dilo"xoﬁa12tynzmyad&-ﬂtﬁéxykm&ﬁaﬁﬁﬁaﬁﬂsz.zz hydroxyet hyl ,
3- hydr oxypr opy 2-met hoxyet h 3- met hoxy yl
~ 2-(met hyl sul phhrmWéﬂmlamtnozetbwe%-ﬁ%rmmopmhtglmmp)mpyl 2—(@fhyd:oxyethylammo)propyl
di met hyl am n0) gfjiborpRotiabedly £ b MM Ak £ 2 s en i B RABH VA 3-(83-
methylpiperazin-1-yl)propyl or 2-(2-methoxyethoxy)ethyl.
Preferred compounds are:

25 4-(4-bromo-2,6-difluoroanilino)-6,7-dimethoxyquinazoline,
4-(4-bromo-2-fluoro-5-hydroxyanilino)-6,7-dimethoxyquinazoline,
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-thiomorpholinoethoxy)quinazoline.
6,7-dimethoxy-4-(3-hydroxy-4-methylphenoxy)quinazoline,
4-(4-chloro-2-ﬂuoro-S-hydroxyanilino)-6-methoxy-7-(3-hmrpholinopropoxy)quinazoline,

30 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-hydroxyethoxy)-6-methoxyquinazoline,



mor phol i nopropyl, 2-piperidinoethyl, 3-piperidinopropyl,

2- (pi perazin-1l-yl)ethyl, 3- (pi perazin-1-yl)propyl,
2-(pyrrolidin-1-yl)ethyl, 3-(pyrrolidin-21-yl)propyl, (1, 3-dioxolan-2- 20
yl)methyl, 2-(I,3-dioxol an-2-yl)ethyl, 2-(2-nethoxyethylam no)ethyl, 2-(2-
hydr oxyet hyl awioso3®shy| , 3- ( 2- met hoxyet hyl ani no) pr opyl , PCT/GB97/00365
3-(2- hydroxyet hyl am no) propyl , 2-t hi onpr phol i noet hyl

3-t hi onor phol i- nopr opyl , 2-(4-nethy|piperhi9h-1 -yl )ethyl, 3-(4-

met hyl pi perazi n-1-yl)propyl or 2-(2-methoxyethoxy)ethyl. Preferred
conpounds ar et-(4¢hlaro24flugreridiydrogyanilina)drs P’FM’H&%/'(‘GT,H?&MiPm%@xErqui nazol i ne,
4- ( 4- br ono- 2- f{ yor o- 5- xyani | i no) - 6, 7- di net hoxyqui nazol i ne,
4-(4-ch|oro-Q@#ﬁﬁ%ggﬁggﬁgégbxyaniIino)-6-nethoxy-7-(2-thionDrphoIinoethoxy)
qui nazol i ne. 4-(2-fluofo-Siliydidxgdyméthylanilino)-D3méthoryethoxplyinazolinglii nazol i ne, _
oo O O RS sy A YRy bandhoby- Bt~ (3 or phol  mopr opoxy) qui

4-(2-fluoro M’ﬁﬁﬁﬁ' DekbYg@aiZolin®) - 7- (2- hydr oXyet hoxy) - 6- met hoxyqui nazo
i ne, S i RO R kool

PCT/ GB97/ 0036%{4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline,

4- (4-chl oro- 2; r o--5z hydroxyani | I. -O7 - 7- (2. ( 4- et hyl pi per azi n-
- (4-chtor 0. 2 14 4R PR LBy &7 BRI adidAndc

4- (2-f | uor o- Saefiticrsysdhydrsxyyd-meihyianilino 6, Aimethbyquinhdpting,) qui nazol i ne,

4- (2-fluoro-5-hydroxy-4-neth Ianilin_o)-6-rretho>g7y-7- 2- 5 ) )
(et hyl sul phi4r{3-fleerpziydsaryrimsthylagilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline,

4- (4-chl or agp2e 9. P 4908 ym{ah({' = Qﬁﬁé’tﬂ%ﬁ sl ﬁaﬁ&ﬂﬁﬁﬁﬁm gui nazo
l'i ne, 49?4? E%%%}’gt!‘wor 0- 5- y!csilrillg%?g)r(li l'in ¥néﬂnf:()ﬁ—mst hoxyqui nag’z)l i ne,

4- (2-f 1 uor o- S4-tArchilonoy2-fluretSHiyidsoxyhuiling)-Gmethakyré(Frnoyphedinestiuixyjyjnazoline,
4-(2-11 vor o- 5 by X A BN Ry iRy CrBBbRR X2 FipkANBARR YRk DGR aL | nazo
7- ( 2- acet oxy eapEpdrod2-fldorbl S ydeoxyakilifs)co-thoRy-Ay(2-pyirtoliding H-PhethoxyRuuytaaoliRyZ ol
ine, . - -, . .

4- (4- chl or o- 2443-flsere-Sbhydyeryctcmnstivianilipe)-3-Zrmethexyethlamingigumazalingo et hoxy) qui n
azoline, . -2 -5- anilino)-6-methoxy-7-(2-cycl loxyeth: i line,

4- (4-chi or 022 S G o A T hoy - o et hox 1v‘ ey o naGt hoxy) dui n
azol i ne, 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)quinazoline,

e howy o iogs-S4SarR o) 877 iRl fibeadie (PYr ol 1l n- 1

4- ( 2-f | uor 0- 544ry,8:dRsord-5Hytfoxyailind)Banetioxy2?-(Dembthsyyetioxy uinagolime nazol i ne,
» 15 - , . . .

4- (4- chl or o- 242-Hyere-Shydremyydmethvianiline)-6-methgwrysZ;(37merphelinoprapeiy Jayinazoling, o x 1 )
gui nazolin (O 5 . ilino)-7-meth: idoqui line,

4- (211 vor &5 fuoro-s oy TRl o) ) Gt oy T S BT Ayt hi oet hoxy) qui n
azol i ne, 444(4-bronati-2 6rediflupreaniling)-GxmethoXyr h3rmerpholinoprapasyiguiniseling | i ne,

4- (2, 4-di fl uoro; 5:.hydroxyani.Lin 6 - - & 2- et hoxyet hoxy) qui nazol i ne,
4-(2-fluoro- S%dyﬁé%xﬁly- f%@gﬁﬂﬁ%}hﬁ%&l@fﬁﬁﬁ%éy_ < ( 3- nor phol i nopr opoxy) qui
nazol i ne, More preferred compounds are:

4-(4-bromo-2-fluoro-5-hydroxyanilino)-6,7-dimethoxyquinazoline,

25 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-thiomorpholinoethoxy)quinazoline,
6,7-dimethoxy-4-(3-hydroxy-4-methylphenoxy)quinazoline,
4-(4-chioro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(3-motrpholinopropoxy)quinazoline,
4-(2-ﬂuoro-S-hydroxy-4-metilylanilino)—7-(2-hydroxyethoxy)-6—methoxyquinazoline,
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(4-methylpiperazin-1-

30 ylhethoxy)quinazoline,

4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethoxy)quinazoline,



20 4-(2-fluoro-5-hydroxy-4-nethylanilino)-7-methoxyacetam doqui nazol i ne,

4- (4- brono- 2, 6-di fl uoroani |l i no)-6-mnmethoxy-7-(3-norphol i nopropoxy) qui nazolin
e and salts thereof especially the hydrochloride salts thereof. Mor e

preferred conpounds are: '

4- (4- br ono- 2- f WO3T3983 hydr oxyani | i no) - 6, 7- di met hoxyqui nazol | RETCHE700365

4- (4-chl oro-2-fl uoro-5-hydroxyani | i no) - 6- net hoxy- 7- (2-t hi onor phol i noet hoxy)
gui nazol i ne, 6, 7- di met hoxy- 4- (.3- hydr oxy-4- net hyl phenoxy) qui nazol i ne,

A (el oro-2-f gt 0 B N AL B0k 5. BEhig . (3-or ol nopr opoxy) qui

4- (2-f 1 uor o- S~y RuphihyIRhEMIRMAzbIR) - 7- (2- hydr oxyet hoxy) - 6- met hoxyqui nazo
l'i ne,

4- (4- chl or o- 2-4{cahiaso-2-flnprr-Srhydnaxyanilinp)-6-mathaxyxi (27methoxysthowyyinpiolise,azi n- 1

- 30 yl)ethoxy)quinazaldne. < s o . .
4-(2-fluoro- 5%@54110%%94‘“%& %f/ly%rﬁﬂalnhl&o) 9’-7(':5@5%19 %%(uilnea%%h&%y) qui nazol i ne,
WO 97/ 30035 5 4-~(2-flucro-5-hydroxy-4-methylanilino)-6,7-dimethoxyquinazoline,

PCT/ GB97/ 00365 - 11 - . .

4- (2-f1 uor o- 5-4n%ﬂlm--SM@f‘}ﬁ{rﬂaﬁl‘xlﬁmﬁ‘)wéﬂsﬂlﬁw%ﬂrn\e&wwﬂhwy)qmnazolme,

(et hyl sul phi BBl " . .

4- (4-chl oro- 2%{ 12}1%%% - hé}g)r oxygh?l?ﬁ-l}(l) d_r%:fyn-%-{rhegx)g(rila_n l)‘-“?&ﬁ‘r“é?ﬁ%%@"e’%&? f qui nazo
line, 4- ( 4-4e(4rcbiago-2-fluoto$-bydroxyaniline)-Gmndthoxy) - @ Mompholinobtbeyy)guinaelihé, ne,

5 4-(2-fluoro-pH;,hydr - ni ki no)-6_.7- dijet hoxyqui pazal i.ne, ..
4-(2-fl uoro- 5@(}‘6’%@%@'%@“@“{1?‘%}8?%“%?? W%gii;&?mfﬁ%ﬂ@fﬁ’&i ﬂ?lﬂfﬁ?%‘ﬁui nazo
l'i ne, 10 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1-yl)ethoxy)quinazoline,

7-(2-acet oxyet hgxy) -4-(2-fl ugr o-5-hydroxy-4-net hyl ani | i no)-6-net hoxyqui nazo
i g e y r—&-fozoro-S-(hydroxy-?i-me ylaxxgno)-')!(2-met_h0xy)éthylamino)qxzinazoIine, ya

4- (4-chl or 0- 2-4 {4URdRo-2-f6FS-ShY &rdkyantlib)-B-riRhdKY Y 2 ey op AR IBRY R HOR Pl h@Xofd@Y | N

azoline,

4- ( 4- chl or o- 2-%2diinopoe-G-hygroxy-Ayaethylaniline)&-methbxy J~(Zmethythipethoxjiquinazotiney ) qui n
azoline, 10 : 5 i . .
4- (4-chl oro- 2-“14%46?1({)19%‘?hsylgj‘lrd(r)?(x)ygnrﬁhm)hﬁdz gggertrhe?xﬁgli zfz'?!"fe'z- (pyrrolidin-1-yl)etho
Xy) qui nazol ifei~(2.4-difluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline,

4- (2-fluoro-5-hydr oxy-4-net hyl anj |.i nQ) - 7- ( 2- met hoxyet hyl am no) qui nazaql i ne,
4-(4-chl oro- 2¢&D®°&‘Y‘ éiﬁ ngfaﬁ}mrl?m@%@tﬁ-ﬁe@ﬂ’&zzrﬂrn\omhebmmyxﬂPWoxy)
qui nazol i ne,  4-(2-fluoro-5-hydroxy-4-methylanilino)-7-meth tamidoquinazoline,

4-(2-fl uoro-5- h( druo>r<(;/- 4?r[et¥|ylnel}r_1i¥ianr:g)1?)6-lr?leet ﬁ%yx/e- 7-l gt_}um;xﬁ hi oet hoxy) qui n
azol i ne, 4-4@-bromp{2|6diflyorsanilin)xmethpxy-Fré3-merpholinepzepesy)agimazadine | i ne, 15

4-(2,4-difluor 141 h - 7- (2- mpt hoxyet hoxy) qui nazol i ne.
4-(2-fluoro-5- %%@@%@%@1'@%@%@‘8&ﬁ?ﬁ%§‘ﬁ(3 nor phol i nopr opoxy) qui
nazol i ne, 20 Particularly preferred compounds are:

acet am doqui_nazol i ne,

(4 br ono- 2, A rSHR 2T P PRy G BHOPRBEROBRRRIR e ol |

e and sal t 4- UL REeD-RDAESIhgliodydnll ol L AmbIBkyihasdiinkS t her eof .
4-(2-fluoro-3-hydroxy-4-methylanilino)-6,7-dimethoxyquinazoline,
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline,

25 7-(2-acetoxyethoxy)-4-(2-fluoro-S-hydroxy-4-methylanilino)-6-methoxyquinazoline,
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-morpholinoethoxy)quinazoline,
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-piperidinoethoxy)quinazoline,
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1-yl)ethoxy)quinazoline,

4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethylamino)quinazoline,
30 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-cyclopentyloxyethoxy)quinazoline,
4-(2-ﬂuoro-5-hydroxy-4-'methy1anilino)-ﬁ-methoxy-7-.(2-methylthioethoxy)quinazoline,



20 Particularly preferred conpounds are:

4- (4-chl oro-2-fl uoro-5-hydroxyani |l i no)-6-net hoxy-7-(2-nmet hoxyet hoxy) qui hazo
i ne, 4- (4-chl oro-2-fl uoro-5- hydroxyani | i no) - 6, 7- di net hoxyqui nazol i ne,

4- (2-fl uoro-5-hydroxy-4-net hyl ani | i no) -6, 7-di net hoxyqui nazol i ne,

4- (2-f1 uor o- SWOWIBYRY - 4- et hyl ani | i no) - 6- net hoxy- 7- ( 2- met hoPEFGRIFYE8II nazo
line, 25 :

7- (2- acet oxyet hoxy) 4- (2- f | uor o- 5- hydr oxy~ 42 et hyl ani | i no) - 6- net hoxyqui nazol
i ne, :

4- ( 4- chl or o- 2-€2.4rdiflvo-hhyldroxxanitinb)}-6.@ydirgethexyquingzoling.2- mor phol i noet hoxy) qui n
azol i ne, . - ) )

4- (4-chl oro- 2“-‘%’11’8@39@: %%drrg%aglrlllinﬂ—%-g)e}l@%gf(%&?t_:o/x_y f‘?‘-”ﬂi’%‘é?ﬂ!‘%a hoxy) qui n
azol i ne, 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline,

4- (4-chl oro-2-1| uoro-5-hydroxyanilino)-6-nethoxy-7-(2-(pyrrolidin- 1

-yl ) et hoxy) qui-Faflerpsiehydroxy-4-methylanilino)-7-methoxyacetamidoguinazoline,

4 (2- 11 vor 055 pitlofisVole-BithiBNafitnt .61 emback -(SRAHOROIRb AT RGMRAZ ! T Ne:

4- (4- chl or o- Zanflisal¢s therofregpaciatly sl Hyidroshlogidersalts ¢heyeof.- ( 2- cycl opent yl oxyet hoxy)
qui nazol i ne, . d .

4-(2-f1 uoro- @‘ﬂ?&‘&%ﬁ‘aﬁ?yﬁéﬁf?{ﬁ é:ﬁmppma%e met hoxy- 7- ( 2- net hyl t hi oet hoxy) qui n
I%ZC% IGE,S%/ 003645-(4-chlorolﬁcfl&Z‘()SQQ@E)xyanififm)-ﬁ-methoxy-7-(2-(pyrrolidi.n-l-yl)e}hog)_quinazoline,

4- (2, 4- di f | udH-Buarg-driydyaxyr4-methylagilino)$-methesy-7 dZimethydthjogthoxy)quinazoline,

4-(2,4-difl g ay. R4l 5 XN = A= (2= et hox ui nazol i ne,
4- E 2-fluor gkjng ﬁ{/éﬁ%&?ﬁﬂéphﬂﬁl an%’?‘?'rilo?- 6%‘%@%&%@%r phol iy)ngpr opoxy) qui
nazol i ne, 4-(2-fluoro-5-hydroxy-4-methylanilino)-6,7-dimethoxyquinazoline,

4-(2-fluoro-5; r ox\.-4-. et hyl ani l i no)-7-net hoxyacet.am doqui nazol jne, 5

4~ (- br ono- 2. ARy ARG Ry T Y By OB R naz ol | 1
e and sal t4(2-NesreSthydsdgcd-mkthylahififio)5-HietoRY-TL(B Rbrpilindpropéy§dtfinazolineOr €

particularly preferred conpounds are: . ) .
4- (4-chl or o- z&a-ﬂmreéshmﬁvcﬁwﬂaﬁﬂapmyrbmmmmqoguppgﬂhm| i di n-1-yl)etho

Xy) qui nazolyi R 9 édi TTERY 7 (e : - .

4-(2-fl uor o-5 g@- ﬁ‘ytc’irroglfyz-’%fl lr%‘tomglgﬂ ?—nmgfho%{y rz'e(g ﬁ%?('(}*-m%‘f' ?5'9%%’? %%/lﬁ'?aﬁ?l(l)neet hoxy) qui n

azoline, 10 and salts thereof especially the hydrochloride salts thereof.

4-(4-chl oro-2=11 uolixcz- 5-§ hﬁgrox ani,l i no) - 6, 7- di met hoxyqui nazol i ne,

4-(2-fl uoro-5- af BF" - f?f? %ﬁfif?ﬁb) -6, 7- di met hoxyqui nazol i ne,

I4_— (2- f | uor o- X4-(BLethrsys-Kydeddyd-methiylahiling)-6,7 dhéthoyquingzblif€t hoxyet hoxy) qui nazo
I ne, P . .

4- ( 2- f | uor o- s+ ArerRy-hydrexyrmethylaniline)-Srethexy-7 72 methaxyethoxyanipzeliesy ) qui na

zol i ne, 4-(2- 5 A N o .

2 (211 uor %% Auore:S-tpdroxycd methyjaniling) T methonyscetamidoguingznlite, 7ol i ne, 15

4- ( 4- br ono- 2, 4(4blomee,6-difhicroaniling)-tratekiwxy-743 (rGerphoiinbpoporypquisezeljgequi nazol i n

cpecr 5t AR ERBETE RSl 5B g ool e Chereor

2-f 1 uor o- 5- hy drFvt Yhedavoidatiel cfdbhitit a3 tddbe imdersiobd thal Wkére alisispetification a
2-fluoro-5-hydroxy-4-methyl ani |l ino)-6-met hoxy- 7- (2- met hoxyet hoxy) qui nazo
e. group is qualified by ‘hereinbefore detined’ or ‘definéd hereinbefore’ the said group

e
E
4
4
[ i

3/-\/-\

25 encompasses the first occurring and broadest definition as well as each and all of the preferred
definitions for that group.

In this specification the term “alkyl" includes both straight and branched chain alkyl
groups but references to individual alkyl groups such as "propyl" arc specific for the straight
chain version only. An analogous convention applies to other generic terms. Unless

30 otherwise stated the term "alkyl"” advantageously refers to chains with 1-6 carbon atoms,

preferably 1-4 carbon atoms. In this specification the term "alkoxy” means an alky] group as



20 4-(2-fluoro-5-hydroxy-4-nethylanilino)-7-methoxyacetam doqui nazol i ne,

4- (4- brono- 2, 6-di fl uoroanilino)-6-mnmethoxy-7-(3-norphol i nopropoxy) qui nazolin
e and salts thereof especially the hydrochloride salts thereof.

For the avoi dance of doubt it is to be understood that where_in this

speci ficati on WOYM8up is qualified by 'hereinbefore defi nd§fVTP}EY i ned
herei nbefore' the said group 25 enconpasse§3the first occurring and
broadest definition as well as. each and all”o6f the preferred definitions
for that group. . In this specification the term"al kyl" includes
both straight definedhereinbeforedinkedtoaneyysen atqm.olndhis gpreification e i@ "aryl” includes

i ndi vi dual al kyl ' " LEd ; ;
chai n versi onk%ﬁfﬁgﬁﬂﬁ%a%(%hg%sm%ﬂ%ﬁﬁd on gppgl ?gfgbfeo%g%uﬁ%é&%gs?ﬁéeﬂ gB{ner Ims.
Unl ess 30 ot helialégero,stlotatkoxp.ccyamry, mittoadritgifluorordethylt(whereinsllly] amd alkoxytaee ashai ns

with 1-6 carbon atons, erably 1-4 carbon atons. |n, t.hi .
speci fication l?%n‘?eg“?srﬁ]d"gﬂ%g)ﬁ)m ‘Fﬁé’hr@]‘%‘/ are4yF mb?rgﬁgoxé%as dehnedsheminbem
97/ 30035 5 linked 1o an oxygen atom.. In this specification the term "sulphonyloxy" includes

PCT/ GB97/ 00365 ' -

13-
defi ned her ei nalleylewiphonyiexs and arylsulpbonyiesy whegsin “aliylt ands'aybcare ps defipedn t he
one or more sofepffelore, Thé Bnn b ALADY o ok L dulRlng iief RGBS ALY
nitro or trifl groossinwhydh “glkyErieasdefinkd hereinbeforekfox gxample etbanoyl refersao KiECole
defined). Th "aryl gxy" yl Y fi ned her ei nhef 5
' niked 1o an oliyb PeRSRRo prip pieg dtheriée 4T s@nitE ook Fooh SRS 258 ©
includes @ tshdidl BREERMKENSY grNPs Biit Yé Brehdth edinkividualdiidingi grouilsisdt as 23ideny]

"aryl" are as defined herei nbefore. The term "al kanoyl™ as used herejn
unl ess ot her wi &e seecificdar the straight shaip verstononly. Upless gtherwiss ftated the tgrpy plikend” 55

defined herein . r "[%03?_ . I hi's
speci fication %geog%lghﬁéot ervﬂ%’g@ﬁé&&fﬁgﬁgﬂﬁﬁﬁggi {1%: u eaéo %tlﬁtﬁlp
strai ght and 1épebifinaticimanilesistated athkwisd the teom Yalkjmyl” includeschotiestraight anddiranchied|
al kenyl groups ,such, as,2-butenyl. . are specific for the stra ght chain
ver si gn gnl yl.o E!Wé@‘éy%’ﬁ AT %‘5¥§?"§?‘§3uf Wag'f@lrﬂ‘fyé’lyﬁ%'ﬁws'sua‘ as?d@'gmygargousl y
refers to chg gfecificifbr tRe Sragit Bidin %érSioh onil Einksobthirwdse4tatsd thoRrm “AkFnyl"t N

this specification unless stated otherwi se the term"al kynyl" includes

bot h strai ght advaniagepuslyaefers to ehains,with -y sgrbon atemspreferably 34 pasbanatomy
i ndi vi dual al kynyl erHiBﬁT iR Ghesdrft af SYsi > and 8 of
strai ght chain versllgon on i;ggﬂ%ﬁgéa%ﬁg%'gg&g%%t e!g t%e tergr#{'sg{oﬁinﬁ Weo
advant ageous| ytheghimazoline gedupi ns with 2-5 carbon atons, preferably 3-4

carbon at ons. .. tn formul a l s .herei nbef ar.e .define hydr @aen
w |l be present at pglslp'f‘f%‘ﬁgmze'gur‘fﬂ'e “‘?ﬂ‘ﬁls togﬁgn%fﬁ?%ogf%tfﬁgma?% fo.oyg'e?&mﬂa]
W thin the preseialtthetestimay txhibitithe finbrBienondf tmtoasedisiniaai thiat thyiferambdeidisvings

the formula 1 . . L ) . .
within this specification can represent only one of the possible tautomeric forms. It is to be

understood that the invention encompasses any tautomeric form which inhibits VEGF
receptor tyrosine kinase activity and is not to be limited merely to any one tautomeric form
utilised within the formulae drawings.

25 It is also to be understood that certain quinazolines of the formula I and salts thereof
can exist in solvated as well as unsolvated forms such as. for example, hydrated forms. Itis to
be understood that the invention encompasses all such solvated forms which inhibit VEGF
receptor tyrosine kinase activity.

For the avoidance of any doubt, it is to be understood that when X' is, for example.

30 a group of formula -NR*CO-. it is the nitrogen atom bearing the R® group which is attached to

the quinazoline ring and the carbonyl (CO) group is attached to R*, whereas when X' is, for



20 or a salt thereof may exhibit the phenonenon of tautonerismand that the
formul ae draw ngs within this specification can represent only one of
the possible tautonmeric fornms. It is to be understood that the invention
enconpasses any tautomeric form which inhibits VEGF receptor tyrosine
kinase acti vivwgomseassis not to be limted nmerely to any one periGBIN®N36s f or m
utilised -within the fornul ae drawi ngs. 25 It is also to be
under st ood that certain quinazolines of-tie formula | and salts thereof

can exist in solvated as well as unsolvated forns such as, for exanple,
hydr at ed f or esamplé, aiggoup@f forminin -OONR’s titis thetcarbbnylgeouprwlictt isanached mrthasses

- all such solvated, forns jch inhibit VEGE J eceptor osine ki nase
Rctivity. . andzolin€ Hing adbe BB A BFEDESRe B GoUDaBraH B K Ahspae

- under st ood tb&ﬂveﬂmrhﬁiﬁ&&slheiomer twe atsfﬁ@o'nixming?gﬁo@s iR R SOL-BHA BO.NR"-.
+ -NR[err]CO-. 1t Is the nitrogen atombearing the Rlerr] group which'is

attached to Whepp igriRiai i thepitrogenptem bearing theRberpyn whickis lipkedite the  at t ached
_ }:’(C):T}Q[(;rQ r7} 0 é\é\ﬁé e{mez%ﬁng\ﬁggagé[tg rlf‘.] Ah %nalgé)c;us convention appliéé"?o %E(ei"; 8:%35'5 It li ﬁ"_mhe" T

. exanpl e, a gbeuRicAtoddaharwhen XCrdisents INR’- ad R5is i alloxyOpalkiyl @ isahpCyvaikeh i s
. attached to the quinazoline rjing and t elgri‘cirogen at om bearing _t he

' Rlerr] groupmoietywhich pslinked to-dhe pitogensatom gf X5 and an anglogeis copyention aprliss toy ¢ he
- other two atg ?ﬁrﬂﬁﬂs] | i nki ng groups such as -NRerr]SJerr]- and
-Sqerr]NR[er?‘]e-. Wien X[err] is -NRlerr]- it is the nitrogen atom
bearing the R err] Fyrthemvoidands of any dowkbtat is to hehvadégsigod thavinla aempoundpfabe] t o

Rlerr]. An al ogqus, conavenRt i pl i $ . s s furthern to
L e o R e 1 b P EPL i PRI, BOSHES il €50

d err] al koxy gosety Whick ¥4 bouhd ksXt, Bitnilafle whea RX 55| for exdiliplé, taygrodp offfornfuld Cpked to
the nitrogen atom nd an anal ogqQus cgnVeBt lon applies to ot her

gr oups. ,alkenleqj it %gl[ig’: (r:l eny} maiety, whichas boypd i, pnd gnianalogqus cppvention
- under st ood t batyek i & NovHeh RY & é@ﬁ{ ﬁk”}i}o%i-ll-ediﬂé;-?{‘it R RE fitst Etbord 18"which

exanpl e, a group of ?orrru a (Jerr]alkKyl R err '

. , he term nal

- Jerr]al kyl the grenpeR?Y) isattachied jand it s thel thind ctbon hichds linked to X' amrban anplogeys | s,

- for exanpl r . r rr] [err]al kenyl Rferr] it is the
Cerr]al keﬁsyf:g’?‘r%?@#’;ap&k?% Qmél'gr&%% to X[err] and an anal ogous conventi on

applies to other grThemesertfinventtbereldtests i compoynds oRformulajiras herkinbefore-defined
Is the first carpon to which e grou err] is,attached a it is the

~third carbon W@ﬂsps‘h??ﬂlfﬁé‘w@é; g&{]ﬁrfg‘]“sﬁﬁlf c@b‘iﬂﬁ@%ﬁ“ﬁ%ﬂ@&?ﬁ i on

applies to Otphﬁ‘rhagélﬁi‘éﬂ able salts, but othdi M@l B iseful HERE uétndfaR to the
conpounds of “fornul a Ifyaascc%pérei nbt%fore defi ne as wel ngs to the salts

t her eof . Sal wcompoundg offormulg andtheis pharmareutionilyssraptabiessalt.| Phagmaccutically
phar maceut hg %L-%eéteaﬁfé%gﬁﬂeeiﬁ tirbg' Ubor Q:Fagrﬁ{le. zrgclldfdﬁ a@iﬁ%d&ﬁoﬁ'?ﬁtfs Wlen the

production™o compounds or mu therr pharnmaceutically
accept abl e s&binpourids af fonaalkil ias hérkipbéforealefingd: voliitlears shiffisiendy basic to foransucion
may, for ex arscgllts(.a ’SuicR gtlnhl ggdig'gtl s%ltg gng:it;[de ?orll' e)scg'rlxgglts: sﬁIs “Eittalemorganic or organic acids
affording pharmaceutically acceptable anions such as with hydrogen halides (especially
hydrochloric or hydrobromic acid of which hydrochloric acid is particularly preferred) or with
25 sulphuric or phosphoric acid, or with trifluoroacetic, citric or maleic acid. In addition where
the compounds of formula 1 are sufficiently acidic, pharmaceutically acceptable salts may be
formed with an inorganic or organic base which affords a pharmaceutically acceptable cation.
Such salts with inorganic or organic bases include for example an alkali metal salt, such as a
sodium or potassium salt. an alkaline earth metal salt such as a calcium or magnesium salt, an
30 ammonium salt or for example a salt with methylamine, dimethylamine, trimethylamine,

piperidine, morpholine or tris-(2-hydroxyethyl)amine.



conmpounds of formula | as hereinbefore defined which are sufficiently basic
to form such salts. Such acid addition salts include for exanple salts
wi th inorganic or organi c acids af f ordi ng pharnaceutically acceptable
ani ons such as with hydrogen halides (especially hydr ochl gt

hydr obromi ¢ acM®%¥ ich hydrochloric acid is particularly ;I’r eI(I;Br rIIéoc?fs or
with 25 sul phuric or phosphoric acid, or wth trifluoroacetic, citric or

mal ei c acid. In addition where t he conpounds of fornmula 1 are

ff I di I bl I
AP AR R RO

- accept abl e cat (aQFI maﬁer%eﬁIfbdsﬁI ?ﬁe}ﬁfebﬁ}eﬂ BY bijPtbéesOknoWnda bt GppliRaklE td el ude
~for exanple an” a 'I:(re net a such as a sodi um or potassium salt.

" an al kal i ne eapmparmmf cquaibu@hted@mpemdm Sweharrogessss ingludes ferenamples those

£ ot byl am nettusad SRR Fu s abpttaiSnl Bhieaii NG of3TES WG ooasst,

WD 97/ 30035 5 and 0635498. Such processes, are provided as a further feature of the invention and are as
PCT/ GB97/ 00365 . . .- J5- A
- conpound of th@*@%&’@ﬂebrN?ﬁsmFﬁéﬁ’W?‘e’éﬂIﬁm& h%?b‘?B%LFﬁﬂ‘ga@fp'?‘ﬁQ“ms
- Invention ﬁfé}g Inﬁﬁﬁ 4%k b &?&Lumfdaa, magﬁﬁfénmlﬁexcrmeamﬁx fhEown
- to be applicab e preparation of chem cally-related conpounds. Such
processes i ncl antemparumngamfipnmng Exauples. Altamativelymecsssary mxwmnnmtamt

Sieh pr ocessesoapaiE b AR SRS o mpor R eRes PRSI PR HLer,

as descri bﬂﬁaﬁ&fgﬁhﬂaﬂ&ﬂﬁ. Necessary starting materials may be obtained by
- standard procedures rgani ¢ chem stry. The arat.i on

- starting materials T@‘Sd%&l?'ﬁ@& PW"F-'I’?F-’h(S"I i) a&é@dﬂg‘&ﬁ?‘?sﬁﬂ“ﬁﬁ'ﬁ&ﬁ IE?"(‘I'eﬁﬁfthc
Exanpl es. Al teg&%m{e%‘dﬂecessary starting materials are  obtainabl e by

anal ogous procedures to those illustrated which are within the ordinary
skill of 10 an$ sof Formulal Thus the followi ng processes (a)

nventi o, Synt niaengputds it b ndhi i s epor iy b Bependlt3ieenetion ofp

the fornul a 15 asfipsunl of the Herhdd IImy be prepared by the reaction of a 15

conmpound of theforrrula L1 [err]
2
R L!
.R]
~ N
!
R4' :.Xl \NJ

()

20 (wherein R', R, X! and R* are as defined hereinbefore and L' is a displaceable moiety), with a
compound of the formula IV:

®)p,

(v)
25



(rrer) 20 (wherein Rerr], Rerr], Xerr] and R err] are as defined

herei nbefore and L' is a displaceable noiety), with a .conmpound of the
formula IV: [err] ' '

I 25 WO 97/ 30035
I(DC\'I{; GB97/ 003680 9730035 PCT/5B97/00365
(wherein Z, R err] and mare as defined hﬁé’el nbefore) whereby to obtain
conmpounds of the formula | and salts thereof. A convenient displaceable

[ ' h | k f bl | k
eyl oxy or <SP BB otk deBe gl Wh o obi ompoundeet oy
phenoxy, et FamRsil AR tRer¥ofOTA (dpvERAR dfkp ﬁHéd%MﬂME&é%‘ if) fftRam § 2 halogeno, The

reaction i s advant ag eousle/ effected in the presence el ther n acir ¢ or a
base. Suc lalkeny fnreferably Cfalkoxy), ayloxy, Oranlpbnmlmmup, farregample a ahiocb, btondo, as

hydrogen chl grige 1&%&%“‘ thalpe%ﬁl?hér@ll u’iy'odt‘ﬁge rrlo“l__suw%ﬁylg{qﬁanhc ami ne base

such as, for ‘exa I he
4- di met hyI ajn nopy Thelteactiontis advahtipedinsip @ffedted inlthé préfencd\bieRthédh XBIdRP @ bhdae Of

di azabi cycl o ] undec- 7-en or faor exanple, an alkali netal or alkaline
earth et al %Gcll:ﬁ’r fg B?amri’g‘ﬂ AR ankydrous inorganicrasidesuglvas hydragen thderidee Such a

) . 5 S W S5O REL S L e 2 AR,
hydri de, for cellidingl dedxgrmdxy&mw)pmdm, trigthylamisd, hekpholine, N-methymhdsplicline or
diazabicyclo[5.4.0]undec-7-ene, or for example, an alkali metal or alkaline earth metal
10 carbonate or hydroxide, for example sodium carbonate, potassium carbonate, calcium
carbonate, sodium hydroxide or potassium hydroxide. Alternatively such a base is, for
example. an alkali metal hydride, for example sodium hydride, or an alkali metal or alkaline
earth metal amide, for example sodium amide or sodium bis(trimethylsilyl)amide. The
reaction is preferably effected in'the presence of an inert solvent or diluent, for example an
15 alkanol or ester such as methanol, ethanol, isopropanol or ethyl acetate, a halogenated solvent
such as methylene chloride, trichloromethane or carbon tetrachloride, an ether such as
tetrahydrofuran or 1,4-dioxan, an aromatic hydrocarbon solvent such as toluene, or a dipolar
aprotic solvent such as N,N-dimethylformamide, N,N-dimethylacetamide,
N-methylpyrrolidin-2-one or dimethyisulphoxide. The reaction is conveniently effected at a
20 temperature in the range, for example, 10 to 150°C, preferably in the range 20 10 80°C.
The compound of the invention may be obtained from this process in the form of the
free base or alternatively it niay be obtained in the form of a salt with the acid of the formula
H-L' wherein L' has the meaning defined hereinbefore. When it is desired to obtain the free
base from the salt, the salt may be treated with a base as defined hereinbefore using a

25 conventional procedure.

(b) Where the group of formula 1la:

}{@(R:;)m

(l1a)



earth nmetal am de, for exanple sodi um am de or sodi um

bi s(trinmethylsilyl)amde. The reaction is preferably effected in the
presence of an inert solvent or diluent, for exanple an 15 al kanol or ester
such as netha b Eﬁﬁgnol, i sopropanol or ethyl acetate, a h

sol vent suc 52 hyl ene chloride, trichloronmethane or carbon
tetrachl ori de, an ether such as tetrahygyofuran or 1, 4-dioxan, an
aromati ¢ hydrocarbon sol vent such as toluene, or a dipolar aprotic

sol vent such as N, N-di nmet hyl f or mam de, NN-di et hyl acet am de,

N-net hyl pyrrolidin-2-one or dinethylsul phoxide. The reaction is

conveni ently gqiheeind anll nbare@s maﬁwa’euéﬁxeunrepmemwmnylfgwuﬁmﬁmg@ne &) to
150[err]C, preferably in the range 20 _to 80[er he conpound
of the invent g hworiésrabew reBpqund of thﬁ.f%mw}ao‘@@égalfsmfﬂé’ %Pwaparedw the
free base or Eﬁgmr bi/ained in the formof a salt with
the acid of traid Oé?ﬁﬁ%n?b’ﬁébn& fgﬁ%‘?n L' has the meaning defined

her ei nbefore5 Wien it is desired to obtain the free base fromthe salt,
the salt may be treated with a base as defined hereinbefore using a 25
conventi onal procedure. (b) Were 9" Oup of formula lla: [err]
(Ira) WO 97/ 30035 . ) (R m-p'

PCT/ GB97/ 00365 R

(wherein R err] and mare as hekginb
group carryi ng one or nore hyd
and salts thereof can be prepared
formula V: 5 [err] R¥— x!1-

Z - 17-

forp defi (@ lrepresents a phenyl
gFoups, a conmpound of the formula |
1€ /U deprotection of a conpound of

V)

(wherein X', m, R', R%, R% R* and Z are as hereinbefore defined, P represents a phenolic

10 hydroxy protecting group andp' is an integer from 1 to 5 equal to the number of protected
hydroxy groups and such that m-p' is equal to the number of R? substituents which are not
protected hydroxy). The choice of phenolic hydroxy protecting group P is within the standard
knowledge of an organic chemist, for example those included in standard texts such as.
"Protective Groups in Organic Synthesis" T.W. Greene and R.G.M.Wuts, 2nd Ed. Wiley

15 1991, including ethers (for example, methyl, methoxymethyl, allyl and benzyl), silyl ethers
{for example, t-butyldiphenylsilyl and t-butyidimethylsilyl), esters (for example, acetate and
benzoate) and carbonates (for example, methyl and benzyl). The removal of such a phenolic
hydroxy protecting group may be effected by any of the procedures known for such a
transformation, including those reaction conditions indicated in standard texts such as that

20 indicated hereinbefore, or by a related procedure. The reaction conditions preferably being
such that the hydroxy derivative is produced without unwanted reactions at other sites within
the starting or product compounds. For example, where the protecting group P is acetatc, the
transformation may conveniently be effected by treatment of the quinazoline derivative with a
base as defined hereinbefore and including ammonia, and its mono and di-alkylated

25 denvatives, preferably in the presence of a protic solvent or co-solvent such as water or an

alcohol. for example methanol or ethanol. Such a reaction can be effected in the presence of



(V) (wherein Xerr], m Rerr], Rerr], Rerr], Rerr] and Z are as
her ei nbef ore defined, P represents a phenolic 10 hydroxy protecting group
and p[err] is an integer from1l to 5 equal to the nunber of protected
hydr oxy groups and such that mp[err] is equal to the nunber of err|
subst it uent s WRPEO%r e not protected hydroxy). The choi cBCHFBHINGAS| i c
hydr oxy protecting group Pis within the gtandard know edge of an
organi c chemist, for exanple those inclidéd in standard texts such as

"Protective Goups in Oganic Synthesis" T.W . ene and R G MWits, 2nd
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al |yl and bepzykgec. sdrviéhieftly W about 20¢d.0r exanpl e, t-butyldi phenylsilyl and
t-butyldinmethylsilyl), estérs (for exanple, acetate and benzoate) and
carbonates (for (ek qtion 9f thogd commeundsrnf formularhandsaltstherbofofhestin the aulpstiaeni i ¢
hydr oxy pr ot i r . of the procedures kno for
stch " tr &l B 8 BRI eartE b RE RS e ol GnversuP et R et oL Bevei
standard t exasdefmedhasinbdfeic, 2 donfpoand eftthérforaulabdf ore, or by a rel ated
procedure. The reaction conditions preferably being such that the
hydroxy derivative is produced w thout unwanted reactions at other sites

W thin the starting or product conpounds, For exanple, where the
protecting group P is acetate, the tgplgirgn may conveniently be
effected by treatnent of the quinaﬁmline 0 vati with a base as

defi ned herei nbefore and i ncl udi ngyanmdni &>~ and its nono and di-al kyl at ed
25 derivatives, preferably inmlhe Qresgnce of a protic solvent or

co-sol vent such as water or an ohoN, for exanpl e methanol or ethanol.
Such a reaction can be effected C giesence of ' WD 97/ 30035
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additional inert solvent or diluent as defined hereinbefore and at a

tenperature in the range 0 to 50[err]C. conveniently aVYIhbout 20[err]C.
(c) Production of those conmpounds of fornula | and salts thereof wherein

the substituent X li S - 0- 1y -S- or -NRerr]- can be achieved by the
reaction, Ybfwherinmm X, R'aRE Re, a9d dsave achanginbeférg defined) with a compound of formula
VII:
R-L' (VII)

15 (wherein R and L' are as hereinbefore defined); L' is a displaceable moiety for example a
halogeno or sulphonyloxy group such as a bromo or methanesulphonyloxy group. The
reaction is preferably effected in the presence of a base (as defined hereinbefore in process
(a)) and advantageously in the presence of an inert solvent or diluent (as defined hereinbefore
in process (a)), advanfageously at a temperature in the range, for example 10 to 150°C,

20 conveniently at about 50°C.

(d) Compounds of the formula I and salts thereof may be prepared by the reaction of a
compound of the formula VIII:



5 as defined hereinbefore, of a conpound of the formula VI: [err]
(V1) 10 (wherein m Xerr], Rerr], Rerr], Rerr], and Z are as

her ei nbefore defined) with a conpound of fornula VI

Rlerr]-L[err] (V1) | n
Rl err] and L[ eWPP"34985 a5 hereinbefore defined); L[err] is a 5%?biaceaﬁle
noi ety for exanple a hal ogeno or sul phogyl oxy group such as a brono or
met hanesul phonyl oxy group. The reaction 1s preferably effected in the
presence of a base (as defined hereinbefore in process (a)) and

advant ageously in the presence of an inerg” So|v or diluent (as defined
her ei nbef ore I n process (a)), a yantaoéog§ y atMa tenperature in the

range, for exanple 10 to 150[err]C, 20 z0onwehiently at about 50[err]C
(d) Conpounds of the fornula IRlndjsalt|s thereof nmay be prepared by the

reaction of a conmpound of th anN/I Il WO 97/ 30035
PCT/ GB97/ 00365 ~ J - 19- [err]
Ll N
(VIID)
with a compound of the formula IX:
5 .
R-X'-H @)

(wherein L',R'.R% R’, R*, Z, m and X' are all as hereinbefore defined). The reaction may
conveniently be effected in the presence of a base (as defined hereinbefore in process (a)) and
10 advantageously in the presence of an inert solvent or diluent (as defined hereinbefore in
process (a)), advantageously at a temperature in the range, for example 10 to 150°C,
conveniently at about 100°C.
(¢) Compounds of the formula I and salts thereof wherein R* is C, salkyIR*, [wherein
R* is selected from one of the following four groups: -
15 1) X*C, ;alkyl (wherein X® represents -O-, -S-, -80,-, -NR¥CO- or -NR*SO,- (wherein R*
and R* are each independently hydrogen, C, ,alkyl or C, ;alkoxyC, ;alkyl);
2) NR¥R™ (wherein R* and R* which may be the same or different are each hydrogen, C,.
;alkyl or C, ;alkoxyC, zalkyl);
3) X'C,_alkylX°R* (wherein X’ represents -O-, -S-, -SO,-, -NR7CO-, -NR*®S0,- or -NR*-
20 (wherein R¥, R*® and R® are each independently hydrogen, C, ,alkyl or C, alkoxyC, ;alky!)
and X* and R* are as defined hereinbefore); and
4) R* (wherein R" is as defined hereinbefore);]

may be prepared by reacting a compound of the formula X:



(M11) with a conpound of the fornula I X

Rlerr]-Xerr]-H _ (1rx (wherein L[err],
Rlerr], Rerr], Rerr], Rerr], Z, mand X err] are all as hereinbefore-
defined). The reaction may conveniently be effected in the presence of
a base (as deVPAEWPOBrerei nbefore in process (a)) and 10 advaRF¥, ¢ in

. the presence of an inert solvent or dilu (as defined hereinbefore in
process (a)), advantageously at a tenperdtture in the range, for exanple 10
to 150[err]C, conveniently at about 100[err]C. (e) Conpounds
of the formula | and salts thereof wher et 5)] Is CJerr]alkylRlerr],
[ wherei n Rlerr] is selected flizom ong € foll ow ng four groups: 15

1) Xferr](err]alkyl (wherein Xerr] gepresents -0, -S-, -S(err]-,
" -NR[err]CO or -NRerr]SOermgp- ( : rr] and R[err] are each

I ndependent |y hydrogen, {erralt err]al koxyC[err]al kyl); 2)
NR[err]Rerr] (wherein R err] a whi ch may be the sane or different
are each hydrogen, (ejrR¥ ! -eRL3 or (err]al koxy([err]al kyl);
3) X[err](err]al kyl X[err Fi(err] (wherein X err] represents -0, -S-,
-Sqerr]-, -NR[err]CO, -NRerr]Sqerr]- or -NRerr]- 20 Ggherein Rerr],
Rlerr] and R err] are each independently hydrogen, Cerr]alkyl or

C err]al koxy([err]al kyl) and X[err] and Rlerr] are as defined

h i nbef : 1+l ' ' fol. nad :
1) o o AL, R e S AL A R i o
: 5 comp@nd of ged@&mula XI:

PCT/ GB97/ 00365 - 20-

R'.!Z_H | ' (XI)

(wherein R* is as defined hereinbefore) to give a compound of the formula I. The reaction
10 may conveniently be effected in the presence of a base (as defined hereinbefore in process (a))
and advantageously in the presence of an inert solvent or diluent (as defined hereinbefore in
process (a)), and at a temperature in the range, for example 0 to 150°C, conveniently at about
50°C.
(f) The production of those compounds of the formula I and salts thereof wherein the .
15 substituent R' is represented by NR’R®, where one or both of R and R® are C, ,alkyl, may be
effccted by the reaction of compounds of formula I wherein the substituent R’ is an amino
group and an alkylating agent, preferably in the presence of a base as defined hereinbefore.
Such alkylating agents are C,,salkyl moieties bearing a displaceable moiety as defined
bereinbefore such as C, yalkyl halides for example C, ;alkyl chloride, bromide or iodide. The
20 reaction is preferably effected in the presence of an inert solvent or diluent (as defined
hereinbefore in process (a)) and at a temperature in the range, for example, 10 to 100°C,
conveniently at about ambient temperature. This process can also be used for preparing
compounds in which R*-X' is an alkylamino or dialkylamino group.
(g) The production of compounds of formula I and salts thereof wherein one or more of
25 the substituents R', R* or R* is an amino group or where R*-X' is amino may be effected by
the reduction of a corresponding compound of formula 1 wherein the substituent(s) at the

corresponding position(s) of the quinazoline and/or phenyl ring is/are a nitro group(s). The



[err}

(X (wherein L[err], Xerr], Rerr], Rerr], Rerr], Zand mare as
her ei nbefore defined and Rlerr] is (Jerr]Jalkyl) with a 5 conpound of the
fornmula Xl : Rlerr}-H PCTIGBD?I(IG%S

(XI) (\A,he\yglgmerr] I s as defined hereinbefore) to give a conpound of
the fornula I. The reaction 10 may convenigntly be effected in the presence
of a base (as defined hereinbefore in process (a)) and advant ageously in
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process (a)), era ure 1n range,
150[ err] C, copvakctsndfa cafnpaxhﬂlﬂf formdfd)l[anﬁrs}xl& thereof wherein (& substhiiepi(s)duthti on

of those compounds of the, forpu and. sa t hereof whereipn the 15
substituent RCOTESPPRIRERASHICB() Bb‘%ﬂﬂ?‘@m‘mf é‘?‘f‘}r P?‘GWE FiBg 5YALe B PItI9AropPEY may de |
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of formul a erein the subst it uent err] is an am no group and an
al kyl ating a@elalng aguinhzoliab cgmpoun iseleqiedfrom tke @mmumsvéﬂaéomﬂaq{éeﬂxvn) in
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for exanpl e Cligarehaito/grogpis)or i de, brom de or i odide. The 20 reactlon S
preferably effected in the presence of an inert solvent or diluent (as
def i ned her&ﬂ!&mﬁgﬂ&ess (a)) and at a tenmperature in the range,

for exanple, 10 tgy#0Ididolfds offorﬁﬁihvﬁfmréhks&ih&&otﬂ%mé%ﬁﬁﬁr fé Gradkure.
Thi s process can e used preparing conpounds
Rlerr]-X erd§ p'mnnvshkgn a$ﬂch GOIDPOW&F hielr] his halogene. may f°l‘ exarnple(ly)prmd by

producti on of nds alts thereof wherein one or nore
of 25 the subﬁaﬁgu‘e "?'d%hgrdr’ IQXB[ err] is an am no group or where
Rlerr]-Xerr] is amno may be effected,dy the reduction of a
correspondi ng conpound of fornula I reig the substituent(s) at the
correspondi ng position(s) of the [ i je and/ or phenyl ring is/are a

nitro group(s). The

(XII)

15 (wherein R', R%, R! and X' are as hereinbefore defined). .

Convenient halogenating agents include inorganic acid halides, for example thiony}
chloride. phosphorus(IlI)chloride, phosphorus(V)oxychloride and phosphorus(V)chloride.
The halogenation reaction is cenveniently effected in the presence of an inert solvent or
diluent such as for example a halogenated solvent such as methylene chloride,

20 trichloromethane or carbon tetrachloride, or an aromatic hydrocarbon solvent such as benzene
or toluene. The reaction is cohveniently effected at a temperamre in the range, for example 10
to 150°C, preferably in the range 40 to 100°C.

The compounds of formula XII and salts thereof which constitute a further feature of
the present invention may for example be prepared by reacting a compound of the formula

25 XIII:
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reduction may conveniently be effected as described in process (i)

herei nafter. The roduction of a conpound of fornmula I and salts thereof
wherein the sh‘&ﬂ’?@gnt(s) at the correspondi ng positi on( SR RLs6s

qui nazol i ne and/ or phenyl ring is/are a_p%igo group(s) may be ef fected by
t he processes -descri bed herei nbefore and fiereinafter in processes (a-e) and
(i-v) 5 using a quinazoline conpound selgected fromthe: conpounds of the
formulae (I-XXVI1) in whi ch the subRTtuent(s) at the corresponding
position(s) of the quinazoline and&gr phenyfi ring Is/are a nitro
group(s). Synt hesi s of |nternedi a{es (i) .The conpounds of
formula Il and salts thereof, consti a fNPther feature of the 10
present invention. Such conpounds .ijp-W '*&#V I s hal ogeno may for exanple
be prepared by hal ogenati ng a ébnpound the formula Xl I: [err]
(X11) 15 (wherein Rerr], Rerr], Rerr] and X err] are fﬁlhereinbefore
defined). Conveni ent hal ogenati ng agents includé |Rorganic acid
hal i des, for exanple thionyl chl oride. phosphorus(l11)chloride,

phosphorus(V)oxvchl.oribde and phqsphor Ls hl.or.i de. The_ hal ogepati on

reaction is é&’ﬁ%ﬁ'@niﬁ v‘dglrtaéegsg’ﬁpef ef“ﬁéﬁﬁ'@@e‘ﬁ'@b"%@ﬂ ﬂ@g?f‘%!ww?ﬁasor
di | uent such Iefeifteforedefinel e The haétmmt@ﬁv@wnuﬁaé effdefe iRt the PFrdsLde R S base (as
chloride, 20 trichloronethane or carbon tetrachloride, or an aromatic

hydrocar bon <kfipedherciphefors i pragese(ad) and agyantageoushyedn therngesencef ian ineitsolvent or

conveni ently g£hig %’se&ﬁ RerdifbE5HE ' f anpl e. to

150[err] C, pref erg 'y ?%flthe1 rang?%%‘%@% eahﬁ?%fﬁsly ap&tﬂpﬂ@“ﬁ'@]\gﬂ?ﬂ%nds

of fornul a XiforexavhplealOttg 1606, corfvenianthhatabmg tlp0 e a further feature of

th (O j f b b ti d of

he Forml's fzg"f(lnfl‘lh‘é QolBur® br SHANR X1 213 Rl TRE S Tnay aldo T2 preparkd by cobans o ©
10 compound of the formula XIV:

1
R
Al

R*—x1 NH,

(X1V)

(wherein R, R?, R* and X', are as hereinbefore defined, and A’ is an hydroxy, alkoxy

15 (preferably C,,alkoxy) or amino group) whereby to form a compound of formula XII or salt
thereof. The cyclisation may be effected by reacting a compound of the formula XIV, where
A' is an hydroxy or alkoxy group, with formamide or an equivalent thereof effective to cause
cyclisation whereby a compound of formula XII or salt thereof is obtained, such as [3-
(dimethylamino)-2-azaprop-2-enylidene]dimethylammonium chloride. The cyclisation is

20 conveniently effected in the presence of formamide as solvent or in the presence of an inert
solvent or diluent such as an ether for example 1.4-dioxan. The cyclisation is conveniently
effected at an elevated temperature, preferably in the range 80 to 200°C. The compounds of
formula XII may also be prepared by cyclising a compound of the formula XIV. where A is
an amino group, with formic acid or an equivalent thereof effective to cause cyclisation

25 whereby a compound of formula XII or salt thereof is obtained. Equivalents of formic acid
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(X)) “(wherein Rerr], Rerr] and L[err] are as herei nbefore defined)
with a conpou formula I X as 5 hereinbefore defined, of5Rgs | ON
may conveni ent\g’? %@‘Eogff ected in the presence of a base (as |ned

herei nbefore in process (a)) and advantagegusly in the presence of an inert
sol vent or di | uent (as defi ned herei nbefore in process (a)),

SS0ror e ook TRk i FTBERlitn yiad o ARple  i-C, Mk fiHafc, 1 chmple
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Fgﬂ? i) und of t r;lﬁes];r?crémfla cata ytxc amount of an anhydrous acid, such as a sulphonic acid for exam;la?g p-
(XI'V) Mfm&{eeulﬁi{owdmd BhEin'the prBLe.%é of adifertdofehl or dRLEnt dacH IR TS drB@bRE
defined, and err] 1s an hydroxy, alk 15 (preferably (err]al koxy) or

ani no_ group) S\mwgamyedtsglwmrsmlaasowbﬂm ide grighlpremgthang,er cgehion tetrachipzide o .
The cycl [ sat i q X'V,
wher 6 S B 4 o e i o AR e B RARFROL Bt BlactcSolvBle e
t her eof ef f ectm[uenet The aykﬂﬂauon is yonivesientlyosifecied ardgmperatrgia tincrange, for examhplc X0 |
or salt thereof is obt ? uch a {0

(di met hyl ani nd¢ 190°G; B‘iﬁ%ﬁ%&‘ & P8R PROREL hyl anmoni um chl ori de. The
cyclisation is 20 %ﬂiﬁ%ﬂﬁ&%ﬂdﬁnﬁﬁmﬁﬁﬂ%&%P%ﬁﬁ@&&nﬁeiﬁﬂmﬂﬁre@the
sol vent .or in the presence of an inert sol vent or diluent such as an
ether for el@rpsésentinventionxeay forrexampledieiprepated byithe reduetiompfthe nifro grousfinact ed
at an elevated te rably in the range 80 to 200[err]C. The
conpounds of °°mf’g'?"r9ruq1§#3§)fm@ré?‘gl so be prepared by cyclising a conpound of
the formula XIV. where A is .

(XV)

15 (wherein R', R% R, X' and A’ are as hereinbefore defined) to yield a compound of formula
XIV as hereinbefore defined. The reduction of the nitro group may conveniently be effected
by any of the procedures known for such a transformation. The reduction may be carried out.
for example, by the hydrogenation of a solution of the nitro compound in the presence of an
inert solvent or diluent as defined hereinbefore in the presence of a metal effective to catalyse

20 hydrogenation reactions such as palladium or platinum. A further reducing agent is, for
example, an activated metal such as activated iron (produced for example by washing iron
powder with a dilute solution of an acid such as hydrochloric acid). Thus, for example, the
reduction may be effected by heating the nitro compound and the activated metal in the
presence of a solvent or diluent such as a mixture of water and alcohol, for example methanol

25 or ethanol, to a temperature in the range, for example 50 to 150°C, conveniently at about
70°C.
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cause cyclisation 25 whereby a conpound of fornmula XIl or salt thereof is

obt ai ned. Equivalents of formc acid WO 97/ 30035
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i nert sol veniheQreselitlisiRitions W forcexhiBpledePrapad By thed YeARIOR 8P4 8ol 8Fthesuch
as net hyl ene chloride, trichloronethane or cargon tetrachl oride, an

et her such aformmiatXVhet her or tetrahydrofuran, or an aromatic hydrocarbon
sol vent such as tol uene. The cycli s&ﬁi on is conveniently effected at a
tenperature in the range, for exanple 10 " L0 100[ err]C, preferably in the
range 20 to 50[err]C. oupds ¢f fornmula XV and salts thereof,
whi ch constitute a further featur ‘ nesent invention, may for

exanpl e be prepared by the reduction fhe nitro group in a conpound of
the formula XV: [err] Ll N

( XV) 15 (wherein Rerr], Rerr], Rerr],Xerr] and Alerr] are as

herei nbefore defined) to yield a conpound & fornula XI'V as herei nbefore
defined. The reduction of the nitro group may conveniently be effected

by any of the procedures known for such a transformation. @ reduction may
be carried out. for exanple, by the hydrogenation of a solution of the
nitro conmpound in the presence of an inert solvent or diluent as defined

her ei nbef or e (Whereih ' R'ek'cand A' afe as harsinbefons defined)with mcamponhd ofthe Gormula IX as

hydr ogenat i og 1 0 . | adi 0 | gty A f.urther reduci.ng
agent i ot ofereiBgblSTnaHE 4 e SBiro i HThelorBiuln s e Pt b bbbl
(produced f oof foxmulpé XV undBS isicogventently effeqaabder condifions alidestribed filr yidceds (@f
an acid such as, g;/fdr ochloric acid). Thus, for exanple, the
10 hereinbefore. .
Compounds of formula XV and salts thereof, may for example also be prepared by the

reaction of a compound of the formula XV1I:

XVIl)
15
(wherein R', R?, X' and A' are as hereinbefore defined with the proviso that X' is not -CH,-)
with a compound of the formula VII as hereinbefore defined to yield a compound of formula
XV as hereinbefore defined. The reaction of the compounds of formulae XVII and VIl is
conveniently effected under conditions as described for process (c) hereinbefore.
20 The compounds of formula 111 and salts thereof may also be prepared for example by

reacting a compound of the formula XVIIL:



reduction may be effected by heating the nitro conpound and the activated
nmetal in the presence of a solvent or diluent such as a m xture of water
and al cohol, for exanple nethanol 25 or ethanol, to a tenperature in the

range, for exanple 50 to 150[err] C' conveniently at about y
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- 24- Conmpounds of the formul a Xysand salts thereof which
- constitute a further feature of the present invention, nmay for exanple be
. prepared by the reaction of a conpound of tgﬁ formula XVi: [err] 5
(XVI) (wherein Rerr], Rerr], L[eR d Alerr] are as hereinbefore

- defined) with a conpound of t he fo Ia IX as her ei nbefore defined to
- give a conpound of the fornmnual ' of the compounds of

i formulae XVI and | X i s conveni ently e ed’j’;der conditions as descri bed
. for process (d) 10 hereinbefore. oppounds of fornmula XV and salts
. thereof, may for exanple al so be BP(epar ed by the reaction of a conpound

. of the formula XVI1: [err] (XVIII)

(wherein R', R? and X' are as hereinbefore defined with the proviso that X' is not -CH,- and
5 L2 represents a displaceable protecting moiety) with a compound of the formula VI as

hereinbefore defined, whereby to obtain a compound of formula III in which L' is represented
by L%

A compound of formula XVIII is conveniently used in which L? represents a phenoxy
group which may if desired carry up to 5 substituents, preferably up to 2 substituents, selected

10 from halogeno. nitro and cyano. The reaction may be conveniently effected under conditions

as described for process (c) hereinbefore.

The compounds of formula XVIII and salts thereof as hereinbefore defined may for
example be prepared by deprotecting a compound of the formula XIX:

R2 12
gl

~N

15 (XIX)

(wherein R', R?, P, X' and L? are as hereinbefore defined with the proviso that X' is not -CH,-
)- Deprotection may be effected by techniques well known in the literature, for example where
P represents a benzyl group deprotection may be effected by hydrogenolysis or by treatment
20 with trifluoroacetic acid.

One compound of formula H1 may if desired be converted into another compound of
formula I1I in which the moiety L' is different. Thus for example a compound of formula 111
in which L' is other than halogeno, for example optionally substituted phenoxy, may be
converted to a compound of formula I11 in which L' is hélogeno by hydrolysis of a compound

25 of formula II (in which L' is other than halogeno) to yield a compound of formula XII as



(Xvil) 15 (wherein Rerr], Rerr], Xerr] and Alerr] are as hereinbefore
defined with the proviso that Xferr] is not -CHerr]-) with a conpound
of the formula VII as hereinbefore defined to yield a conpound of fornula
XV as hereinbefore defined. The reaction of the conpounds of_ fornulae XVII
and VI1 is WHHPRPently effected under conditions as des 5
process (c) herei nbefore. 20 The cogpounds of fornmula Il and salts

t hereof may al so be prepared for exanpl e g@ reacting a conpound of the

formula XVIII 97/ 30035
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with the proviso that Xerr] is not ~CHerr and 5 L[err] represents a
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Llerr] is represgaeﬂjgcmsémgf}-fﬁ%%anﬂaﬁsp‘g o Swgﬂlﬁeoa @H’?’ Fate WI | |

i s conveni eﬁtﬂrcsmtsﬁabmxmwdﬁiay Egrescahple ®P pRparRl By theRBRNON ¥f a co hld)omhﬁha
may if desired carry_ u ubstituents ref erably up to 2 substituents,
sel ected 10 fF(ﬂﬁhﬁél“BB‘g ﬁﬁFCfY’BhéﬁEF“E‘}/‘QHG’ befarmulaX &IOI’I may be
conveniently effected under condi tions ]gﬁ de]SCI’I bed for process (c)
her ei nbef ore. The conpounds g ¥ mPa XVIIl and salts thereof as
her ei nbef ore defined may for exanp Pe prepared by deprotecting a
conmpound of the fornula X X (OP)pl

(XX)

10 (wherein R’, m, p', P and Z are as hereinbefore defined). The reaction may for example be
effected as described for process (a) hereinbefore.

The compounds of formula V and salts thereof may also be prepared by reacting a

compound of formula XXI:
3
R2 Q “ )m'Pl
Z
R} (OP)p!
“ N
: i
L! \N) |
15 ' | (XX1)

(wherein R', R%, L', Z, R’, m, p' and P are as hereinbefore defined) with a compound of
formula IX as hereinbefore defined. The reaction may for example be effected as described
for process (d) above.

20 The compounds of formula V and salts thereof may also be prepared by reacting a

compound of formula XXII:



[err] 15 '

(X1 X) (wherein R err], Rerr], P, Xerr] and L[err] are as

her ei nbefore defined with the proviso that X is not -CHerr]- ).
Deprotection nay be effected by techniques well known in the J1 AhdsEE
for exanple mhg&gwmmnﬁ represents a benzyl group deprotectioﬁk#§§hbe
effected by hydrogenol ysis or by treatnment,20 with trifluoroacetic acid.
One compound of forrmula Il may if desired be converted into another
conmpound of formula I'll in which the noiety L[err] is different. Thus
for exanple a conmpound of formula I1] i NP E%iéfrr] is other than
hal ogeno, for exanple optionally subshi tute -p'may be converted
. 1 o(c);eno by hydrolysis of a
ot hefOR)ghn hal ogeno) to yield a
97/ 30035

. to a conpound of forrmula [I] in whicAR*L'" 2z
conpound 25 of fornula Il (in wRitch JL' i
conpound of forrmula XIl as
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. hereinbefore defined, followed gy}
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ion of halide to the conpound of

: formula XI1, thus obt ai ned as hereinbefore defined, to yield a

. conpound of formula Ill in which L' represents hal ogdXXII)

| (i1) The conmpounds of formula V and salts thereof, constitute a further

. feature of the 5 present invention, and nay for exanple be prepared by

the reaction OfwirG®RRIAIRF, X, Z, €] pind m are as hérkihbeTsre BfiRidriIe thE Provish HAEH! is
- with a conpound of the formula XX [err] . .
- (XX) 5 not -CH,-) with a compound of the formula VII as hereinbefore defined. The reaction may for
: example be effected as described for process (¢} hereinbefore.
The compounds of formula XXI and salts thereof may for example be prepared by

reaction of a compound of formula XXIII:

R2 L1
Rl
Z N
|
. Ll \N)
10 ' (XXIH)

{wherein R!, R?, and L' are as hereinbefore defined, and L' in the 4- and 7- positions may be
the same or different) with a compound of the formula XX as hereinbefore defined. The
reaction may be effected for example by a process as deseribed in (a) above.

15 Compounds of the formula XXII and salts thereof may be made by reacting
compounds of the formulae XIX and XX as hereinbefore defined, under conditions described

in (a) hereinbefore, to give a compound of formula XXIV:

o]

R2 P

ol (OP) 1
| |

p-x! \N)

(XXIV)



10 (wherein Rerr], m p[err], P and Z are as herei nbefore defined). The

reaction nmay for exanple be ef fected as described for process (a)

her ei nbef ore. The conpounds of forrmula V and salts thereof may
x tinga conmpound of formula XXl err

igso be pr epar ed by reacting np PCT,GR’;M?’J

(wherein R err], Rerr], Llerr], Z R[errb8 m p[err] and P are as
" herei nbefore defi ned) with a corrpound of ) formula | X as herei nbefore

defined. The reaction may for exanple be effected as descri bed for
process (d) above. 20 The conpounds of fornula V and salts thereof
may al so be HERE, RY, RPepCE G,'3 al I
08 o5 30058 RWERRHER!, RY, 1 S'3nd m are aSURRSRTe BtrideQ Wi e Siibo that X 55
- 27- [ er rijot -Cl.-) and then deprotecting the compound of formula XXIV for example as described in
(i) above.
5 (i) Compounds of the formula VI as hereinbefore defined and salts thereof may be

made by deprotecting the compound of formula XXV:

.
®)p,
R? O
Z

Rl
ZN
|
s
p-x! N

(XXV)

10 (whereinR', R%, R®, P, Z, X' and m are as hereinbefore defined) by a process for example as

described in (i) above. |

Compounds of the formula XXV and salts thereof may be made by reacting
compounds of the formulae XIX and IV as hereinbefore defined, under the conditions
described in (a) hereinbefore, to give a2 compound of the formula XXV or salt thereof.

15 (iv) Compounds of the formula VIII and salts thereof as hereinbefore defined may be
made by reacting compounds of the formulae XXIII and IV as hereinbefore defined, the
reaction for example being effected by a process as described in (a) above.

(v) Compounds of the formula X as defined hereinbefore and salts thereof may for
example be made by the reaction of a compound of formula VI as defined hereinbefore with a
20 compound of the formula XXVI:

LI.RIO_LI
(XXVI)

25 (wherein L' and R* are as hereinbefore defined) 1o give a compound of the formula X. The

reaction may be effected for example by a process as described in (c) above.



(XXI'1) (wherein Rerr], Rerr], Rerr], Xerr], Z P, p[err] and mare
as hereinbefore defined with the proviso that X err] is 5 not -CHerr]-)
with a corrpound of the formula VIl as hereinbefore defined. The reaction
may for exanple b ffected as described for process (c) h | .
The conpounds 6’5 la XXI and salts thereof may for exanplelfa&é‘gﬁ%&%%ﬁr ed
by reaction of a conpound of formula XXl ?J) [err] 10

(XXI11) (wherein Rerr], R[err] and Lferr] are as here| nbef ore
defined, and L[err]

dofined, and L] of ] oLt L he, dndins SP03 A ORS BN Do ol B Wi by

reactlon may bge g&té@iﬁggdoﬁ,?émﬁmmlmaxxpmpcess as described in (a)
above. npounds of the formula XXI1 and salts thereof nay be nade

by reactl ng conpounds of the fornul ae Xl X a2 s her ei nbef ore defi ned,
under ‘condi ti ons descri bed in (a) hﬁ; ei nb mg ve a conpound of
formula XXIV: [err]

(XX V) WD 97/30035 i (op)
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(wherein L', R®, X'. R, R%, R?, Z, P, m and p' arc as defined hereinbefore) by a process for
example as described in (b) above.
Compounds of the formula XXVII and saits thereof may be made for example by
10 reacting compounds of the formulac XXII and XXVI as defincd hereinbefore, under the
conditions described in (c) above.
When a pharmaceutically acceptable salt of a compound of the formula 1 is required, it
may be obtained, for example, by reaction of said compound with, for example, an acid using
a conventional procedure, the acid having a pharmaceutically acceptable anion.
15 Many of the intermediates defined herein are novel, for example, those of the formulae
ML, V. XIL XIV and XV, and these are provided as a further feature of the invention.
Intermediates of the formulae VIII, X, XXI, XXII, XXIV, XXV and XXVII are also
provided as a further feature of the invention.
The identification of compounds which potently inhibit the tyrosine kinase activity
20 associated with the VEGF receptors such as Flt and/or KDR and which inhibit angiogenesis
and/or increased vascular permeability is desirable and is the subject of the present invention.
These properties may be assessed, for example, using one or more of the procedures set out
below:
(2) In Vitro Receptor Tyrosine Kinase Inhibition Test
25 This assay determines the ability of a test compound to inhibit tyrosine kinase
activity. DNA encoding VEGF or epidermal growth factor (EGF) receptor cytoplasmic

domains may be obtained by total gene synthesis (Edwards M, International Biotechnology



- 28 - (wherein Rerr], Rerr], Rerr], P, Z, Xerr], p[err] and m

are as hereinbefore defined with the proviso that Xerr] is not
-CH err]-) and then deprotecting the compound of formula XXI'V for exanple
as described in i) above. 5 (iii1) Conpounds of the fornula VI as

her ei nbef or e W@PY: and salts thereof may be made by dePFHGCEEVIO3ES t he
conpound of forrmula XXV: [err] - 30-
( XXV) 10 (vvherein Rlerr], Rerr], R[err"] P, Z, X[err] and mare as

her ei nbef ore d ine cess, for, exa crl bed .in (i),
above. (3@%%3@) gY Flenipg, #ﬂ?sﬁ “g&\')“’&ﬁ’d °§Bﬂefs§ !"rfb?“é‘ﬁ‘? € RERFeSSIOt nade
by reacting sys&RiPobiaHpoRberiiae “fimrtwékxa@ms% a8ty YoRexafpleVRbETLRd BGF

defined, under the conditions describ in (a) hereinbefore, to give a
conpoun d of wéreptboeytoplasmixdomains athich wese ebtﬂmetlBy eXpresqupn pf @wprmnl prapéin ithe

| onett o bomiBast oBi, berd GEEH!diiey IR BRCACGSEE bRy TP Fase of B VEGY
t Be r eacs IrﬂiaptbﬁFlt (Garmhlcadoession mﬁtacxmoroya a.7kb mees&agﬁend encodinBenbst of ( a)
apove.

unds of the for X .as_defined hereinbefore and
salts ther eoi‘h"rﬁ;’(&"l’l‘ﬁ“ﬂpg @&ﬁﬁw@wn&aﬂ? “EF@“?’HEC & andiinsludigs the eamnation) of

formula Vi %@f{ bERAbIRSySHAAR @f & (DhdEedt, 2090 97519LM), Has iddfardaGtdi BNV
Llerr]-Rerr]-L[err]

( XXVI) 25 (and eloec(hmtg[ achacplovimes trmeplademgntevegtor (for Qaqambl;rpmé{ M(enE® to give
3 compound g R sigh 5Hn: A LEEAbL BuiblBY. R 5B bR . Aedbee CRIRLR O
10 and Hall, 1992) or pAc360 or pBlueBacﬂls (available from Invitrogen Corporation)). This
recombinant construct was co-transfected into insect cells (for example Spodoptera frugiperda
21(Sf21)) with viral DNA (eg Pharmingen BaculoGold) to prepare recombinant baculovirus.
(Details of the methods for the assembly of recombinant DNA molecules and the preparation
and use of recombinant baculovirus can be found in standard texts for example Sambrook et
15 al, 1989, Molecular cloning - A Laboratory Manual, 2nd edition, Cold Spring Harbour
Laboratory Press and O'Reilly et al, 1992, Baculovirus Expression Vectors - A Laboratory
Manual, W. H. Freeman and Co, New York). For other tyrosine kinases for use in assays,
cytoplasmic fragments starting from methionine 806 (KDR, Genbank accession number
L04947) and methionine 668 (EGF receptor, Genbank accession number X00588) may be
20 cloned and expressed in a similar manner.

For expression of cFlt tyrosine kinase activity, Sf21 cells were infected with plaque-
pure cFlt recombinant virus at a multiplicity of infection of 3 and harvested 48 hours later.
Harvested cells were washed with ice cold phosphate buffered saline solution (PBS) (10mM
sodium phosphate pH7.4, 138mM sodium chloride, 2.7mM potassium chloride) then

25 resuspended in ice cold HNTG/PMSF (20mM Hepes pH7.5, 150mM sodium chloride, 10%
viv glycerol, 1% v/v Triton X100, 1.5mM magnesium chloride, mM ethylene glycol-
bis{Baminoethyl ether) N,N, N’ ,N’-tetraacetic acid (EGTA), I1mM PMSF
(phenylmethylsulphony! fluoride); the PMSF is added just before use from a freshly-prepared
100mM solution in methanol) using 1ml HNTG/PMSF per 10 million cells. The suspension

30 was centrifuged for 10 minutes at 13,000 rpm at 4°C, the supernatant (enzyme stock) was

removed and stored in aliquots at -70°C. Each new batch of stock enzyme was titrated in the
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gonpognds of the formula X and salts thereof may al so be nmade for exanple
y eprotecting a conpound of the formula XXVII1: [err] PCT/GBYT00365
(XXVI 1) (WH%?’@‘?“ﬁSL_[err], Rlerr], Xerr], Rerr], Rerr], Rerr], Z P,
mand p[err] are as defined hereinbefore) . a process for exanpl e as
described in (b) above. Compounds of the fornmula XXVII and salts

t hereof may be nade for example by.10 reacti C f
XXI | and xxviI assaydsdilition Wik ERzYms A P?é‘,‘(ﬁﬁﬁ‘yﬁ p@ﬁeg%wg,m s8§§ﬁ’d‘§e'§@ ?]i’j‘t?g%e’i n
(c) above. 0.1% v/ TIBR X 180, 0 MRS @ibreied]). Fora cyidahbiteh, stk erdyme icdilypaiind

of the formula 1 is required, it may be obtai ned, far exanple
reaction of san@0®witherrymgidiinentapd SQu of dilute engyme s '&Feﬁz‘?rr?ﬁé‘a@aé' e/
conventi onal procedur irile BAULEPwWR FdBFARY S tandorh YopfpRe coRtami
anion. 15 Nanflxes(t)?cq&ﬁ%&gﬁ?grngd@e efined herein are novel, %nogr
exarrplde,cI t hoset inﬁhbrixampiIdMy(GluJ Ala, Tr) 6:3111 (SigaPI8AY), stored an d mgimbHockin
provi ded as a further featyre,of e jin i Qn. . I nt er nedi at es
of the forml a%BS/M-#?C%,ngﬂﬂWFdi%r%@b%&%,ﬁgm?%‘%&&n | are al so
provided as a furtheppfiRaddytRfdé thelassal N1UGNoF 8luted substrate solutibh&vas dispensed into
identification of conpounds which potently inhibit the tyrosine kinas
activity 20 asalbeelisdfdssay plates ungFxisosp: } gmwypqpiates) phich yyeag ﬁ?leftﬂ'@egﬁd
whi ch inhi bit ane%iriglg‘%p S and/ or increased vascul ar perneability is

S

desirabl e and 7% ubject of the present invention. These properties
may be assesmed, for Qaxbepdycof thesdssay thersubstratersolwtiopfwas discardestanditheassayaplato ut

bel ow wells were washed once with PBST (PBS containing 0.05% v/v Tween 20) and once with
50mM Hepes pH7.4. '
Test compoundé were diluted with 10% dimethylsulphoxide (DMSQ) and 25u] of

diluted compound was transferred to wells in the washed assay plates. "Total" control welis

15 contained 10% DMSO instead of compound, Twenty five microlitres of 40mM
manganese(I1)chloride containing 8uM adenosine-5’-triphosphate (ATP) was added to all test
wells except "blank" control wells which contained manganese(IT)chloride without ATP. To
start the reactions 50l of freshly diluted enzyme was added to each well and the plates were
incubated at room temperature for 20 minutes. The liquid was then discarded and the wells

20 were washed twice with PBST. One hundred microlitres of mouse IgG anti-phosphotyrosine
antibody (Upstate Biotechnology Inc. product 05-321), diluted 1 in 6000 with PBST
containing 0.5% w/v bovine serum albumin (BSA), was added to each well and the plates
were incubated for 1 hour at room temperature before discarding the liquid and washing the
wells twice with PBST. One hundred microlitres of horse radish peroxidase (HRP)-linked

25 sheep anti-mouse Ig antibody (Amersham product NXA 931), diluted 1 in 500 with PBST
containing 0.5% w/v BSA, was added and the plates were incubated for 1 hour at room
temperature before discarding the liquid and washing the wells twice with PBST. One
hundred microlitres of 2,2’-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid) (ABTS)
solution. freshly prepared using one 50mg ABTS tablet (Boehringer 1204 521) in 50ml

30 freshly prepared S0mM phosphate-citrate buffer pH3.0 + 0.03% sodium perborate (made with
1 phosphate citrate buffer with sodium perborate (PCSB) capsule (Sigma P4922) per 100ml



(a) I'n Vitro Receptor Tyrosine Kinase Inhibition Test 25 Thi s
assay determnes the ability of a test conpound to inhibit tyrosine kinase
activity. DNA encoding VEG- or epidermal growmh factor (EGF) receptor

cytoplasmc dormai ns may be obtained by total gene synthesis (Edwards M
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5(3), 19-25, 1987) or by cloning. These~ n:b?y t hen be expressed in a suitable
expressi on .systemto obtain polypeptide with tyrosine kinase activity.
For exanpl e Wafenyas addedipepetyel gy?‘é‘ﬁ% ngbendmm fon0:6Ormipates at

obt ai ned by | "

found to di sg ay Intri rfglhcl:ﬁ]?{;/r silc%e sn a‘;sa&%é)?tﬂlevﬁtal &fml%fﬁgﬁsgysegsuo atthe
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bacul ovirus tr ansl acerrent vect or (for exanple pAcYM (see The

Bacul ovi rus EX P8 at ory GQuide, L.A King and R D.
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I nvi t rogen Corporation reco ruct fP%%ct ed
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vira eg ar cul o rec nan acul ovi r us.
(Details of the netﬁ@gg&f‘ﬁ S PRE ! éﬂéé’rm%&éﬁqgéﬁi %ggt) +ONKC ¥y Taetal calf and
the prepar g iseim (FCBYshdukdte plated paw%&zb@s

st andard texts fo(r egangwd!gaarrbrog@)et 5 ygpﬁigbﬁwéﬂggaag’r,;gégﬁlj
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OReilly et rat
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i n assays, Bnyyﬂ,cﬁﬂiﬁmg/ml on Iaﬁﬁﬁrﬂhg&ﬂlaaﬁd cognpoumin mdnlmw&e&%xﬁmed
Genbank acce 5| nd.,mejf hi.oni ne 668 (EGF receptor,
Genbank acce %’l 1:%6(:’: %d_% ﬁé&g%‘dﬁd{)ﬂ F@h@g‘eéﬂﬁ“'@&ﬂ% Pulsed yith 5

simlar rratmqpc./wen oftrttxated-ﬂmyn'ﬁafnegxﬁéﬁﬁﬁh bedaémﬂtst)ta\saﬂfduaﬁe&fo?aﬁsurs The
activity, Sf21 cells were infecte ue- gure cFl't reconbi nant

virus at a mSFdsyare harvesteskusingraiérwelhplate hsrvamr (Remieks andthaygassayed forl at er .
Ha ted cel '
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2. 7mM pot ass mm&shd asfdpde)was lnsad t@ ﬁxeammptbnnlmd)f growth ﬁchsﬂthEﬁ-‘/cEWSF (20nM

Hepes pH7 5, ogﬁ d| um chloride, 10% v/iv glycerol, 1%v/v Triton
X100, M PR 33‘!' ; 1mM et hyl ene gl ycol - bi s([ err] am noet hyl

et her) NNNZO |&]—E%f@ﬂﬂ@t&@nﬁ0&d§ﬁg5@ﬂ) , 1mM PMBF

This test measures the capacity of compounds to reduce the acute increase in uterine

weight in rats which oceurs in the first 4-6 hours following ocestrogen stimulation. This early
increase in uterine weight has long been known to be due to oedema caused by increased
permeability of the uterine vasculature and recently Cuilinan-Bove and Koos (Endocrinology,
25 1993,133:829-837) demonstrated a close temporal relationship with increased expression of
VEGF mRNA in the uterus. We have found that prior treatment of the rats with a neutralising
monoclonal antibody to VEGF significantly reduces the acute increase in uterine weight,
confirming that the increase in weight is substantially mediated by VEGF.
Groups of 20 to 22-day old rats were treated with a single subcutaneous dose of
30 oestradiol benzoate (2.5pg/rat) in a solvent, or solvent only. The latter served as unstimulated

controls. Test compounds were orally administered at various times prior to the



(phenyl net hyl sul phonyl fluoride); the PMSF is added just before use froma
freshl y-prepared 100nM sol ution in nethanol) using I HNTGE PMSF per 10
mllion cells. The suspension 30 was centrifuged for 10 m nutes at 13, 000
rpmat 4[err]C_ t per nat ant (ehzynme stock) was renmove oRdeséLd in
aliquots at - UP@P’?‘}“? Each new batch of stock enzynme was tim@d |n5$he
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by dilution wth.enzynme dilue 100 - 7.4, vl ' .
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of dilute enzyne is used for each, assay well.

( . ¢ ) A stock of .
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di l uted conpound was transferred to wells in the washed assay pl ates.
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at room t enper at before discarding the qui washing the wells
twi ce with F0SEmvisagesl and thif nomhallst prdvides kitherapeutisilly-effective dose. A unit dose form such

2, 2" -azino-bi s(3: tgﬁlgyclrl%ggsﬁeh\;vﬁzu Lailf}ecbgﬁlﬁ:%oQ g)?arxlrilp e ?—356’31{; CARER ingredient.

According to a further aspect of the present invention there is provided a compound of

the formula I or a pharmaceutically acceptable salt thereof as defined hereinbefore for use in a
method of treatment of the human or animal body by therapy.

25 . We have found that compounds of the present invention inhibit VEGF receptor
tyrosine kinase activity and are therefore of interest for their antiangiogenic effects and/or
their ability to cause a reduction in vascular permeability.

A further feature of the present invention is a compound of formula I, or a
pharmaceutically acceptable salt thereof, for use as a medicament, conveniently a compound

30 of formula I, or a pharmaceutically acceptable salt thereof, for use as a medicament for



solution. freshly prepared using one 50ng ABTS tabl et (Boehringer 1204 521)
in 50m 30 freshly prepared 50nM phosphate-citrate buffer pH5.0 + 0.03%
sodi um perborate (nmade with 1 phosphate citrate buffer with sodium
perborate (PCSB) capsule (Sigma P4922) per 100m WO 97/ 30035
PCT/ GB97/ 0036W0 97130035 PCT/GPY7/00365
distilled water), was added to each well._pPlates were then incubated for
20-60 minutes at- room tenperature unti 141 he optical density value of the
"total" control wells, neasured at 405nm using a pl ate reading

spect r ophot orpsediieing @ antigpgiogsnis andiryvascular permeability redusingmiect in agypame-blondgd
(no conpound) I e used to determ ne the dilution range of

- test 5 coméﬁﬁ‘?\%ﬁ]ﬁaﬁgg‘g@?%’@?i nhi btion of enzyme activity. (b) In

- Vitro HUVEC Prol i Thnsdccondingde afurther aspect of the inventien thersdy prieided themssofidhe

~ability of a test conpound to.inhibit th owt h factor- .Stimul af ed
Brol i o at i ofOBPOWGRA Y L.aF & phretetotycithebiaofCiaR hereqtilhy Manafactore

- HUVEC cel | s5vyfiaenedfcamentdor ise i didh@rlag %tﬁkﬂogéhi&?_axﬁ%r‘%%uf&?&ﬂeaﬁﬁw 10
- serum (FCS) and were plated out (at |c_)assaghe1 2 to 8), in MCDB 131 + 2% V/v
FCS + 3 [ er r Jredusing effeetdp a warm-blopded amigalsuchash yaeantbeingne, at a

concentration of I L9 . I ) i mum of 4
hours they were d(%‘%g%d%gtt §%%%%p$i%§%’?%ﬁ&%%gfoor : ?née%‘@f:fng:

3ng/ lr)ri : EGF Q:Ci:giwilr;g(an M@Bg?n&mgi’/mgmm gagn/:pliliqged\"ﬂgg ef&gtiumgq&rrémafe&ﬁn

i ncubat e or ays at err t . 5% car.bqn .di oxi de. On da t he

cul ;J ures wer &ALy %/ﬁatlﬁ’“f@ IIf['l‘;"r i"]"@'\l% 9%“?1‘ W“E‘F’?ttwqﬁ‘fhe‘i?ﬂpﬁ’fﬁﬁﬂms‘f&[&ﬂe?s ham
product TRAQGhid aniikhl af eFEVE Smbait of'a d &P formulad @k b phatkiaceuliediNRtpthble

using a 96-wel | plate harvester (Tontek) and then assayed for
i ncor por at i orsalbtheraof ay defingd hereinbefameq pl at e counter. |ncorporation of

radi oactivity int %‘E?mﬁ[ %fﬁﬂ% . .

i nhibition of grohsh ac bg‘r,e-tgtg?%gﬂﬁgttﬁggo%e f%ﬁ@?@&g{lggﬁs%é%%ﬁ%ounds.
20 (c) I n Vi uvreafisnt &f apartimldOdibease staeswill necessarily be varied Gepending ©h tiredmsiwreated) he
capacity of c ounds .t p.reduce e _acute_ingpease.in uterine wej ght in
e whi ch odBE1PGLa 4 SAFERRSE sl € Gy of BRI G IBR SR Gl RPN Al on,
This early15 doséithefafigé 6F IUSRALKE s WRipiiyed. Hiswdventic BRSO FMMndctssh@lybee t O
oedema caused by increased erneability of the uterine vascul ature and

recent |y Cul |Yarighdepending uppndhe,aost treatest: thepartisylar ronte of adminisimtiom gnd tipjseverity

denonstrat ed A5&s b& &Eahdr %é\? le Botiinbi d ' ' of

VEGF nRNA in (?‘I"l}gé Ut erus.HE év{géé?‘(t)dllj ﬁﬁaP W[')lr?'oro gﬁeg‘ga?%egr?tg ég%ﬁtéﬁgﬂrhgt S

wi th a neut r giracitioger whoriptreating any paxticuldrasient.o VEG- si gnificantly reduces
t he acute increase.in uterine wejqght confirmng that the increase in
wei ght 1S subst antiMSAINAEISaPc BA vatulae peciueability reducing treatment delned

20 hereinbefore may be applied as a sole therapy or may involve, in addition to a compound of

the invention, one or more other substances and/or treatments. Such conjoint treatment may
be achieved by way of the simultaneous. sequential or separate. administration of the
individual components of tﬁe treatment. In the field of medical oncology it is normal practice
to use a combination of different forms of treatment to treat each patient with cancer. In

25 medical oncology the other component(s) of such conjoint treatment in addition to the
antiangiogenic and/or vascular permeability reducing treatment defined hereinbefore may be:
surgery. radiotherapy or chemotherapy. Such chemotherapy may cover three main categories
of therapeutic agent:
(i) other antiangiogenic agents that work by different mechanisms from those defined

30 hereinbefore (for example linomide, inhibitors of integrin avfp3 function, angiostatin, razoxin,
thalidomide);



G oups of 20 to 22-day old rats were treated with a single subcutaneous
dose of 30 oestradi ol benzoate (2.5[err]g/rat) in a solvent, or solvent

only. The latter served as unstinul ated controls. Test conpounds were
orally adm nistered at various times prior to the g%;l, 5
PCT/ GBO7/ 00365 WO 9730035 rEhlhsrmiies

adm ni stration of oestradiol benzoate. Fivg hours after the administration
of oestradi ol benzoate the rats were humanely sacrificed and their uteri

o1 oups. &7 cat cdireaeRRS st Bt fod AH R Wbl e Bl et

oestradi ol benggakifensd) iodexyléns), progpadgets (for xgmpleThepdstril adetdt®)siromarabe hibitoys 5
of the effect of oestradi ol benzoate was consi dered significant when

p<O. 05. (for exarpple prAsHRZOle, lefragale.REAZOIS X EMESIANE ). BHUPIPERFOGE RS ANtiaRdrogenss
provi ded a ph ' : Rk ' | 360 : he
fornula | as 2‘2@%@#&12?{3{% Sef or e %rk'ﬂé%%ﬁ?g’rbﬁgceutl?cai P%)’g“ccep?%&lgggasdgl t
thereof, in Asmepomists (for examipleogasérelimastats, iupadlidg), inhdhitorsdfltestosteraneSopi ent  or

carrier. 10 ) The, coyposi ti . in.a formsuitable for oral
adni ni strat i orﬂ‘hmm&@ﬁ% re&‘gmggrhnggé%%;mﬁ?m@ﬁlﬁg 3?%'?5 BT Rt er al
i nj ection (inghagiidpoteifiise antibitteslikeshikiirhdstid and inhibitors of tiekinkéelasminogen activator
i ntravascul ar or infusion) for exanple as a sterile solution, suspension or

emul si on. for meespiar fnction)andintititorsafigawvth Scton funstipn. (such growsh fackashinclyde faream
or for rectal l ' . wist: | ral

t he above corrpeom iléga'?srf, ?ﬁaﬁ%é;t%%te%g‘?%@n aaglgh%lgziﬁgﬁ% %émheéraafgﬁﬁgi ng

- convent i onalt0Oeixhibjiere iriciude growth factor afftitwdies growtht faciorseeeptor hatihpdies,aytosine kinase

i nvention are adyant ageousl resented. i p.unit dosage form The conpound
will normally ‘S&\éﬁﬂﬁﬂ?ﬁﬁ'@?@ﬁ&f%"e 1Rase f#ﬁﬂ’%ﬁbjgﬂgani mal at a unit dose

Wi thin the rangs snipefiftimiveantfaplasie lafid Bérfibin@iondthefeot, A usdiinmkedical. €.
approxi mat el y 0.1-100nmg/ kg. A unit dose in the range, for exanple,

1- 100ny/ kg, pracelogh|sychaszptimetabolites (foy cxapple aptifolates like pretholiexates| |y provi des
a therapeutic - ef: ' @0@& - _ .of . OF.
capsul epvm' |1 %%%%@%h%s\glﬁ(ﬁ A oroé?égﬂ %&%?ggéan%%?%glusséQﬁﬁg?%%?%ﬁ%?&ﬁ’
Accor di ng t d5aantinmidue antitiquies (fooéxaniple gntheacyclines dike doxagubi¢ih.alasnarsydin, epirehicin a

conpound of t.he far.nu | or har maceut.i.cal | y .a( tabl e salt .t hereqf
2o et tned her BT GHE lomy i) (RIRCRTGE ety BT ferfad fonrok PG
ani mal body byciégiinagicbopldiin); alkylatingagdnds/(orfebriiple nitftiges musardsielphilai,he
present invention inhibit VEG- receptar 'ﬁ%rosi ne ki nase activity and are

“therefore of i¢hierambycil busulphan, cyclpphosphamide. Hosfaraide ditrasolrsay, dhiotepa); dngimitotic

ability to cau P SO LINAGAL IR viR&isie Bhd iakdids like taxol, taxoter); f UT t her
feature of the%'r‘%é@nt | r#vent I on ﬁaf a covrlrpoggﬁ 2? i?}tcgrlrrgl)ﬁlae PO ot oaeré'
20 topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide,

(Dg@

amsacrine, topotecan).

As stated above the compounds defined in the present invention are of interest for their
antiangiogenic and/or vascular permeability reducing effects. Such compounds of the
invention are expected to be useful in a wide range of disease states including cancer,

25 diabetes, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic
nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute inflammation and
ocular diseases with retinal vessel proliferation. In particular such compounds of the
invention are expected to slow advantageously the growth of primary and recurrent solid
tumours of, for example, the colon, breast, prostate, lungs and skin. More particularly such

30 compounds of the invenﬁon are expected to inhibit the growth of those primary and recurrent

solid tumours which are associated with VEGF, especially those tumours which are



pharmaceutically acceptable salt thereof, for use as a nedi canent,
conveniently a conpound 30 of fornula 1, or a pharmaceutically acceptable

salt thereof, for use as a nedi canent for WD 97/ 30035

PCT/ GB97/ 00365 ‘ - 34-

produci ng an ¥R ogeni ¢ and/ or vascul ar perneability reBGECRY86Scct in
a war m bl ooded ani mal such as a hunman 3?ei ng. Thus according to
a further aspect of the invention there”i"s "provided the use of a

conpound of the formula 1, or a pharmaceutically acceptable salt thereof in
the manuf act _ﬁ‘ﬂ%‘ﬁcﬁméﬁdeae"ﬁé‘&i%a for Greir grewihignd Frregsh, inglndinedpr expmals. certain
anti angi ogenpimaRtire ML Breadt, REHAE ARG, Whiva and G§flUCi Ng effect in a

war m bl ooded ani mal such as a human being. According to a further
- feature of the ininaddition ta their use ip therapeittieniedicine tthoebniponnds of feramblect and tissir

it m bl oodeapharBitfia) 35heRle SR 41 it uick ok Bhataogical fools e therdexsioprasme
whi ch conprs ambstadsidibatdresiif gitfotand Gn Gidb tesPdyisies fathSdvaRation/6F BT 2f 2

- conpound of fornula | or a pharmaceutjcally acceptable  salt thereof as
defi ned her einbhitpesof VEGF receptor tyrgsine kigasectiyibiin laberatary apimals sutteaschatsedogs,

required for i : EW ' qﬁﬁ . parti cul ar
di sease st at g&b&ﬁﬁ,%ﬁ%@@?g{gﬁw;ﬂ/ﬁﬁ ar |Aetgﬁé epe%gﬁr?l%ﬁ?r)l éﬂ&ﬁ%gseﬁlst reat ed,
the route of adnihissobaundenstondthatwhesethe tarmyether tisrasel] bhyvetese inehis gpecitRadad.

Preferably a.dail 5.d in the range of 1-50ng/kg is enployed. However
the daily dogéeaﬂsﬁs?(?&lﬁg‘xg%g%ﬂ ly be vari ed dependi ng upon the host

treated, tie partTidihddntion WiltneW ba ildsikated indhd fwowﬁa@%hilﬁniﬁﬁg/&éﬁp‘res in Of the
i1l ness being treated. Accordingly the opti mum dosage nmay be determ ned by
t he pract W!CBMCSQBEBCWSQWEET ng any particular patient. - The
ant i angi ogeni ¢ andggr SR wepé LJe ) Wﬁ:i: 1 I ned 20
her ei nbef ore may blle(ﬁa?}é I ed rgs a éﬁ%‘tgﬁ'g"ﬁé&or na%“f’%%%‘g&iéa‘ Ition

t o a conpounprogédures wekecarniedeowt afier rerooneal of residuad solidssuchsaskisgingageatsdbygd/ or
treatments. EH%E conj oi nt treatnent may be achi eved by way of the

si mul t aneous, 'S arl'jent lal or separate adm nistration of the I ndi vi dual

conponent sj5of  t heii) ropeatibny weré BartibEonitiaChrtibisit tptiratdrle, OGO IQHY ranbe | $257¢ M8
practice to use a conbination of different forns of treatnent to treat

each pati ent 2%l Ynderanatmpsphers of an inerligagsuch gL ¥BORy t he ot her conponent (s) of

such conjoint tr ' hﬁﬂﬁi‘%{.@ 'Lrwid ' .
vascul ar per mab?@?wmgci ng tr _g¥ %’nt%pgaespipﬁ%gﬁ erel E%gmg?gl@%a%eq@é‘?d
* surgery. radfiypinaographyfMRILE)werk performed 8o Merc Kivssiged silipa (Art P385)0e Merdk ee

TR G255 L R ik on MR RAERLR, O

20 Germany;

(iv) yields are given for illustration only and are not necessarily the maximum
attainable; '

(v) melting points are uncorrected and were determined using a Mettler SP62
automatic melting point apparatus, an oil-bath apparatus or a Koffler hot plate apparatus.

25 (vi) the structures of the end-products of the formula 1 were confirmed by nuclear
(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton magnetic
resonance chemical shift values were measured on the delta scale and peak multiplicities are
shown as follows: s. singlet; d, doublet; t, triplet; m, multiplet; br, broad; q, quartet;

(vii) intermediates were not generally fully characterised and purity was assessed by

30 thin layer chromatography (TLC), high-performance liquid chromatography (HPLC),
infra-red (IR) or NMR analysis;



30 hereinbefore (for exanple linom de, inhibitors of integrin [err]v[err]3
function, angiostatin, razoxin, t hal i dom de); - WO 97/ 30035
PCT/ GB97/ 00365 - 35 - (i)
cytostatic agents such as anti oestrogens (for exanple tanoxifen, toremfene,
ral oxi fenc, WO f ene, iodoxyfene), progestogens (for efﬁﬁﬁl’@’m
nmegestrol acetate), aromatase inhibitors (for exanpl e anastrozol e,

| etrazol e, vorazole, exenestane), anti prbg}gs't ogens, anti androgens (for
exanmpl e flutam de, nilutanide, hical utam de, cyproterone acetate), LHRH
agoni sts and 5 antQQGnEhSFQIWQﬂaMWP@WEQ?@ILF ‘acetate, luprolide),
inhibitors of testosterone 5[err]- di hydroreductase (for exanple
finasteride), anti-invasion agents (for exanple nmet al | opr ot ei nase

i nhibitors |ike mari MF 3i,Nadivhethylfodmiamides of ur oki nase pl asmi nogen
activator recept or_.f t d inhibitors of gromh factor function,
(such growt h factorsq’ﬂs#}t%i 8?%}fuqﬂq°x&arrpl e EGF, FGFs, platelet derived

growt h factogy and hepNAcMNdidethldtetamideor such 10 inhibitors include
growm h factor antibodies, growth factor receptor antibodies, tyrosine

ki nase i nhi bi t or s TAdriflproagstic a#ddni ne ki nase inhibitors); and (iii)
antiproliferative/antineopl astic drugs and conbi nati ons thereof, as used in
medi cal oncol ogy, such as antinetabolites (for exanple antifolates |ike

met hot r exat e, Examipieibr opyri m di nes |i ke 5-fluorouracil, purine and

Cemre et heacyer HookpRr TodReL PR D R R Rabe S bl o
i dar ubi ci n, 1¢ri4LenB¢66!T-demethofiquiraboline (202w g, D/9RNEE) 4nH 4-Hrbmbiudrels: | vat i ves
(for exanple cisplatin. carbopl atl‘r;_); al k}/l ating agents (for exaﬁ:ﬁe

ni trogen nust dwéroxyasilneasdescribed mER 6L A2) (206mes LpRRn 2bptanel{fodp de,
| fosfamde, n 'éﬁi&i Eidared bl YeRLERRNS gﬁatngé(smhwm&ved to 866 Nirfie preh itﬁé@ﬁaggm

vinca al kaloids Tike vincrisitine an ords l'ike taxol, taxotere);
t opoi soner ase waslcolisctediby filtrasioncwashed with Ributadolyand then with etber, adedriedowdesi de

and teni posi de ansac at ed. abgve t he

conpounds def i'ASHM R gl“ffei'gjﬁ"é’ t Qf‘ﬁhg'??ﬁaﬁ'%‘#“éw“%‘?”r%'{'@f"é‘?@“’fyaﬁ‘“{“ﬁ@f‘}‘

~anti angi ogens hydrdhiofidiipaiedid G40Rg, STaHki kivhite selillici ng ef fects. Such
conmpounds of the invention are expected to be useful in a wide range of
~di sease st at ed-PREI0g cancer, 25 diabetes, psoriasis, rheumatoid

arthritis, KapggiMR SpREaFRDMIRSIIPAI00RE,BH); REHUEIIDNY I3R! 1Y, 9.64(d, 1H): 8.17(,
nephr opat hi es, atherdma, arterial restenosis, autoi mune di seases, acute

i nfl anmat i on dik); 8.8(sobHl); 40-6Gi Bdadba(swilh retinal vessel proliferation. In
particul ar su COENQHN nghe i nvention are expected to sl ow

advant ageouslﬁ?ﬁggggg\%s%gm rimary and recurrent solid tunours of, for
exanpl e, theo@Elbméntallandgsis:, prost at e, Foumds (a8.43ki ril 368 e Na®83cul arly

such 30, comPougds CENACUANTILE " ReSARSE B0 AN L NGO h ©f

The starting material was prepared as follows:
A mixture of 4,5-dimethoxyanthranilic acid (19.7g) and formamide (10ml) was
25 stirred and heated to 190°C for 5 hours. The mixture was allowed to cool to approximately
80°C and water (50ml) was added. The mixture was stored at ambient temperature for 3
hours. The precipitate was isolated, washed with water and dried to give 6,7-dimethoxy-3.4-
dihydroquinazolin-4-one (3.65g).
A mixture of a portion (2.06g) of the material so obtained, thionyl chloride (20ml)
30 and DMF (1 drop) was stirred and heated to reflux for 2 hours. The mixture was evaporated

and the residue was partitioned between ethy! acetate and a saturated aqueous sodium



solid tunours which are associated with VEG-, especially those tunours
whi ch are WO 97/ 30035
PCT/ GB97/ 00365 - 36-
significantly dependent on VEGF for their growh and spread, including for
exanpl e. cer two®730038 unours of the colon, breast, prostate, ACIIGBEI7006%a and
ski n. . In addition to their use in therapeutic nmedicine, the
conpounds of formula | and their - pharnd&eutically acceptable salts are
~al so useful as pharmacol ogical tools in the devel opnent 5 and
. st andar di sat hypdrogén darbopatesotution] The organic ph;sc wmmntw&bwamhdﬁewaMMJ)am of

- the effects of blto 2 of 5ESE r05| ki nase act
|l aboratory aﬁlﬁﬁgfaéednﬂl r%lsé p¥E§§i y col 9;1?)}3? lé‘ig)ggln?rgqsglbl %lﬁ
~as part of thﬁxﬁ&abcheﬂ@reneemmﬂmﬂw h&t&ﬂ@ﬁrﬁlﬁant to give 4-chloro-¢,7- i S tO be
- understood that where the term"ether” is used anywhere in this
speci fi cati ogimeth Q’Wq\“é?@ll@e&ﬁ&i?@("hyl ether. 10 The invention will
~now be illugtrated in the following non-limting Exanples in whi ch,
unl ess ot herw se stated: - ' [ (i) evaporations were carried out by
rotary evapoiExanpie2 n vacuo and wor k- up procedures were carried out

after renoval of sol I n n filtration; 15
(ii) operations vvesgl‘g h{'@o’gﬁ Q ﬂ‘?%ﬁ?ﬁﬁ?@a% l?‘){"cr?lét is in the
range 18-23[ anﬁ&tﬁbxquamumeckmgam 1indoL); [Eparedak das@nbalefomﬁaﬁnﬁfgqﬁm&&m{ gon;
(iii) colum chromatograph Eby the flash rocedure and nedi um pressure

l'i quid chEsampls dﬂd’mﬁ?a‘l mgit of 2 4edily tlugne (68 4-Smmalkat 4 Csfmepa.
(Art. 9385 %IE&(PJ Wi surre&hf:moeﬁ ?&9 5?%nutl§ tl(e‘ﬁrailowgésg%olr %@E{ﬁﬁgn uieg! 1 ca

obt ai ned from rck, Darnstad I elds are
gi ven for il vitktwaier] mdamdlt}e(bmd!}lértmmmwk efhi/l acetatee Thamgmﬂaycr was

at t ai nabl e; uncofrected an re

det er mi ned udYaRpdavitbrin e%n%ﬁ?ﬁ) %@t‘g‘h’a’ Wﬂ Y ?‘{1@' %VSP?{?“%Eﬂeﬁﬂlﬁesp“’g‘?F‘
0i | - bat h appavasfiet p@vified B50fidsh ehrofi@iogRiphy elutippovith petfolewt®ether/ethyl ﬁaa&e {1
structures of the end- products of the fornmula 1 were confjrned nucl ear

(general |y peadd then byabsommtion HEL  eluting: WWWM@?@M&%Y%&
proton mag msftdnﬁemo o A8 Fy mﬁmlﬁ?ﬂheﬁbﬂ)&mﬁﬂdl‘ﬁi(ﬂ%hﬁ SpRRuT ed on the

delta scal e and pea IplTcities "are own as fo s, singlet; d,
doublet; t, tmp-pﬂlétﬂﬁ?ﬁ? mul tiplet; br, broad; g, quartet; (vii)

|t erroch o eSNGR AR BRI S oM Y SUBLLBRE U RE B Lt P8 o
; chr omat ogr apMB({,HiH)O) 52(s, 1H); 8.35(br s, 1H); 8.65(s, 1H)
MS - ESI: 313 [MH}' |
20 Elemental analysis: Found C 6536 H 553 N 892
C,.H,N,0, Requires C 65.38 H 516 N 897%

The starting material was prepared as follows:
Boron tribromide (3.1ml, 3.2mmol) was added to a solution of 2,4-dimethoxytoluene
25 (1g, 6.5mmol) in pentane (10ml) at -70°C. The reaction mixture was allowed to warm to
ambient temperature and the mixture stirred for a further 2 hours. Ice water and ethyl acetate
were then added and the aqueous layer basified to pH9.5 with 2M aqueous sodium hydroxide.
After stirring for 10 minutes, the organic layer was separated and the aqueous layer extracted
with ethyl acetate. The combined organic extract was washed with brine, dried (MgSO,) and

30 the solvent removed by evaporation. The residue was purified by flash chromatography



infra-red (IR) or NVR anal ysis; WO 97/ 30035
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(viii) the follow ng abbreviations have been used: - DIVF

N, N- di met hyl f or manm de ' DVSO di net hyl sul phoxi de 5 DVA
N, N- di met hy| ac™Q:H388s TFA trifluoroacetic acid. ]PCT’GB”’E??S%‘pI e
1 : | sopropanol i ¢ hydrogen chlorigde (O Im of a 5Msolution) was
added to a solution of 10 4-chl oro-6, 7-di &t hoxyqui nazol i ne (202nyg,

0. 9mmol ) and 4-brono-2-f| uoro-5- hydr ox jline (as.descrihed i P
61741 A2) (206Hgngwithmethylepe Hesirelshyl a‘(%%/ ?’?‘Hﬂé“’e%ﬁ‘?‘gﬁ?@‘?ﬁh °r€2§§&1 at
reflux for 45 'on)Lgs Swhite36fig.al | owed to cool. The precipitated product -
was col | ected %ﬂ Y |%t rhellt [ Ol’ll, washed wi th 2-butanol, and then with ether,

and dried under vacuumto give
4- (4- brono- 2-fl.uor o- 5- hydr oxyani | i no) - 6, 7- di et hoxyqui nazol i ne 15
hydr ochl ori de (340ny, 87% as a white solid. m p. 265-270[err]C

'H NVR Spect isum  ( DVREPArs1 the procédudsdeséritied inExtabiple 2 & sbcond caldficind Wk extracted
7.64(d, 1H,; 8.17(s 1H); .8(b§. 1H); .10.6(s. 1H); 11.3(s, 1{& M -
ESI: 394-396 [ dmingdheabsorption BRLG by cluling wjdy tchloromethane/aceiopiinilg (732940 e 6,7y
3.68 N ©9.33 gime%f‘{g_t%ggfﬂrhﬁtﬂ}ﬂéiﬁil}»ﬂ%&iquﬂi%nﬂc @2henely. Requires C

42. 75 H 3.6 e starting material was prepared
~as foll ows: m.p. 231-239°CA i xture of 4, 5-di net hoxyanthranilic acid (19.79)

and or e, ool QR shdP hOLLER S RSl S BaE b B P

(50m ) was agreda(s i), MisBisUIg); 8&S(ss1ly ed at anbi ent tenperature for 3
hours. The preciiltate was isol ated, washed with water and dried to give
6, 7- di met hoxy- M&-ESI: 3 oqui nazol i n- 4-one (3. 65Q).

Elemental analysis: Found C 65.05 H 5.68 N 8.6
C,sH,(N.O, 0.1H,0 Requires C 65.00 H 520 N 8.92%

15 Example 4
A mixture of 4-(4-chloro-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline

(160mg, 0.5mmol), 2-bromoethyl methyl ether (83mg, 0.6mmol) and potassium carbonate
(207mg, 1.5mmol) in DMF (3ml) was heated at 180°C for 45 minutes. The reaction mixture
was allowed to cool, diluted with water and acidified to pH3.5. This aqueous mixture was

20 extracted with ethyl acetate and the organic extract was washed with water and brine. dried
(MgSO,) and the solvent removed by evaporation. The residue was purified by flash
chromatography eluting with methylene chioride/ether (7/3) to give 4-(4-chlore-2-
ﬂuorophenoxy)-7-(2-methoxyethbxy)%—methoxyquinazoline (130mg, 68%).
m.p. 167-168°C |

25 'H NMR Spectrum: (DMSOd) 3.76(t, 2ZH); 3.99(s, 3H); 4.34(t, 2H); 7.4(d, 1H); 7.44(s, 1H),
7.56(t, 1H); 7.57(s, 1H); 7.70(dd, 1H); 8.56(s, 1H)
MS - ESI: 379 [MH]"
Elemental analysis : - - Found C 57.03 H 4.53 N 741
C,sH,,FCIN,O, 0.1H,0 Requires C 56.81 H 429 N 7.36%

30

The starting material was prepared as follows:



A m xture of a portion (2.069) of the material so obt ai ned, thionyl
chloride (20m) 30 and DMF (1 drop) was stirred and heated to reflux for 2

hours. The m xture was evapor at ed and the residue was partitioned

bet ween et hyl acetate and a saturated agueous sodi um WO

97/ 30035 WO 97/30035 PCT/GB97/0036S

PCT/ GB97/ 00365 - 38-

hydr ogen carbonate sol ution. The organi € ‘H’n‘ase was washed with water, dried
(MgSg err]) and evaporated. The residue was purified by colum

chromat ogr aphy usiAngixtiure pE2ramingt4,benaylgry-5-methonybenzamisic (Fnddedy Chera. WI?omlde
d et hyl t h

oot Ml S0Ph -, R 80 a1 Sl 8,y B TP BN 05 o

1. 2nmol )dand agaaeme%m géf?mfexﬁz%ou:s Qtddimt mia;eqmolagmnmg(aﬁdaf@mf&mlmnh)
r r as escril pe Sta In mateyl a n e wer e

ggdggatg a mm pel) ?caeeﬂodﬁéfm ﬁ{fiaB‘IEQPe‘H “B{J“W&S%‘??mf?”a‘?‘p‘gﬁro’[*&“ﬁ dheThe

10 m xture yqSixfid @ﬁ?é*aﬁ&mt%%a%r@a@a&d@d 14 the'FedidlicCihe s&lnﬁﬂasaﬁl{e

The m xture was dil uted wat er, and aC|d|f|ed to pH4 en extracted
with ethyl aocédthewaser aiddried. g?emryetalhaglmn fyome acetic agid gave anemhylbxy-ﬁm;etkhw%

(MgSA err]) d .t he. sol ven y evaporation. The crude product

was first pu%lr’hydgﬁl WZ?H as'ﬂ cﬁnﬁ[éhﬁ? graphy eluting with petrol eum

et heL { et hyl ﬁc et ;’;Ithern(xldrgbf 7]bmm(s;§>%§h§§ethyx>ehmlmﬁwqamhﬁlﬁ4ebw(ﬁmg&w .G1nol),

trichl oromet hane/ acctonitrile ive

di et hoxy- 4- (BB ehlsxge (A0 amAIME K 23mL) oves 2t a9 haaabgetiundpg ! hour. T

213-216[er|i,1,é:mxt " SviabMBd Qa%lbé‘rfe%%w@ 22(s, 3H); 4.05(s, 6H);
Xt as ".?15’ %&3 7.3(s

6.6(s, 1H) , 7.52(s, 1H); 8.35(br
s, 1H; 8. 65Gsbenzyl))xy-#cmrwmoxsmﬁn&[mﬁi}ﬁ[chhmd&(Mt al analysis:

Eggmjr es ¢ 6% gg 384'61_1'101’1)-15%]‘?50'%3[ @%}% e‘rﬂ'ygﬁwala&u%q’?\d %ﬁ t}({n oﬁa mat eri al

was prepar ed tefizyldy-pidiloro-6-methoxyquinazdlitieiydiochlbride(506mg, 3. Simifibl) idpyzidiae ) was
added to a solution of 2,4-di rretho‘_]#l;s?l uene, 25 (1g, 6.5mmol) in pentane
(lom) at -70fmPapdthemiztuyreheated ot iémgtealmﬁeh'%wwaﬁw% Y anbi ent

te te ml)ler g‘é g[ g? gewpmn%a e rEsidle paftRidnEPbetdedn billyl Gfetate MMAater. ThEorBRNiI€ layand

was washed with 0.1M HCI, water and brine, dried (MgSO,) and the solvent removed by
evaporation. The solid residue was triturated with petroleum ether and the crude product
collected by filtration and purified by flash chromatography eluting with methylene
chloride/ether (9/1) to give 7-benzyloxy-4-(4-chloro-2-ﬂuorophenoxy)—6-methoxyqumazolme

20 (474mg, 77%) as a cream solid.
m.p. 179-180°C
"H NMR Spectrum: (DMSOd,) 3.99(s, 3H); 5.36(s, 2H); 7.35-7.5(m, 4H); 7.55-7.65(m, 5H);
7.72(d, 1H); 8.6(s. 1H)
MS -ESIL: 411 [MH}

25 Elemental analysis: Found C 63.38 H 4.07 N 6.78
C,H1,,CIFN,0, 0.06H,0 0.05('3H2Cl2 Requires C 63.64 H 3.93 N 6.73%

A solution of 7-benzyloxy-4-(4-chloro-2-fluorophenoxy)-6-methoxyquinazoline

(451mg, 1.1mmel) in TFA (4.5ml) was heated at reflux for 3 hours. The mixturc was diluted
with toluene and the volatiles removed by evaporation. The residue was triturated with

30 methylene chloride, collected by filtration, washed with ether and dried under vacuum to give

4-(4-chloro-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline (320mg, 90%).



were then added and the aqueous | ayer basified to pH9.5 wth 2M aqueous

sodi um hydr oxi de. After stirring for 10 mnutes, the organic |ayer was
separated and t he aqueous | ayer extracted with ethyl acetate. The

conbi ned organjc ex@ra ct was washed with brine, dried (M)SO4pcaRGonsbzése
sol vent renove 3 poration. The residue was purified by flash

chr omat ogr aphy WO 97/ 30035 - 41-

PCT/ GB97/ 00365 : - 39 - el uting

“with t hyl | grj de/ et t /[ L el By { .
Crsomg, " oavy MR S JM £08 g S s Suud: ¥hacaalugly PRI, P HE
procedure descrydgfl 1HY, §3(ampl)e 2 a second conpound was extracted during

t he absorption HPLC bﬁ eluting with trichl oronmethane/ acetonitrile (75/25)
to give 6,7- MSAESESROIMHL. (5- hydr oxy- 2- met hyl phenoxy) qui nazol i ne (123ny,

369 . ° m p. 231-239C [err]H NMR Spectrum (CDCl[err]) 2.1(s, 3H);
4.05(s, 6H); 6.6(s, 1H); 6.72(dd. 1H); 7.15(d, 1H); 10 7.32(s, IH); 7.58(s,
1H); 8.65(s, 51EkampledS - ESI: 313 [MH [err] El ement al anal ysi s: Found

C 65. 05 H 5.68 N 8.6.. ert] H.err er er 0. 1H.err] O.
Requi r es C 65. 004‘Chl°'ﬁ%§ : ‘Eﬁ’ethg‘yq .lg’f(gédﬁ"ﬁbéx%ﬁ’ﬁp]e(pﬁewéd” dsSibed for

m xture of 4- (e Gihhiak Braterial i BxAMPRNYNYas-addditd b Galyitién of3-liyixy:ybereichione

(160mg, 0.5mmol), 2-Dbrompethyl nethyl ether (83 0, 6nmo] ), and. pot assjium
car bonat e ((268mg, 1.3mn eh)rmsf/ N,N-ﬁlwpxhﬁwbamm&(%ﬁt bimmel) 1w BME &P@ fifter4s

m nutes. The r]{%gﬁibé_@ Qg‘ﬂ‘ }h%:" B Sinutes e réctigh ke ;&ggﬁoweﬁi tb b1 ckii Rhdd Wit

Er,
and acidified S aqueous m xture wa extracted wth et hylr
acet at e and 10heidifighwipti3end theabixturesextvactbd withiethiy] acatater Tha drganicrestracti wag washed

(MgSO err]) and, the sqlv emoved by evaporatd on. The residue,was
purified by fl‘é(%g““e* mdﬁ@éasr&f%ﬂﬁﬁe@mw&o BY SYRPHBT S IEATIME Y® ot her
(7/3) to give fedyéallibédfdin d mixture of ethanol and ether 1o give 6,7-dimethoxy-4-(3-
f 1 uor ophenoxy) - 7- ( 2- met hoxyet .hoxylz - 6- met hoxyqui nazol i ne (130nmg, 68%.
m p. 167- 168C alroxyphemylthi)aninase MMP%)%{WP“%?}@- 3.99(s, 3H);
4.34(t, 2H); -7@%2%1_%@0% 7.44(s, |H); 7.56(t, 1H); 7.57(s, | H;

: s, 1 -

7.70(dd, 1H);
15 'H NMR Spectrum: (DMSOd,) 4.0(2s, 6H); 6.9(dd, 1H); 7.05(s, 1H); 7.07(d, 1H); 7.34(,
1H); 7.35(s, 1H); 7.38(s, 1H); 8.7(s, 1H); 9.8(br s, 1H)
MS - ESI: 315 [MH]
Elemental analysis: Found C 61.06 H 4.61 N 895
C,:HN.O,S Requires C 61.13 H 449 N 8.91%
20

The starting material was prepared as follows:

Boron tribromide (1.4ml, 14mmol) was added to a solution of 3-
methoxybenzenethiol (1g, 7.1mmol) in methylene chloride (10ml) at 0°C. The mixture was
allowed to warm to ambient temperature and stirred for a further 60 minutes. The reaction

25 mixture was diluted with ethyl acetate and water and basified with aqueous 2M sodium
hydroxide solution to pH9. The mixture was then extracted with ethyl acetate, the combined
extract washed with brine, dried (MgSO,) and the solvent removed by evaporation. The
residue was purified by flash chromatography eluting with petroleum ether/ethyl} acetate (8/2)
to give 3-hydroxybenzenethiol (819mg, 91%).

30 "H NMR Spectrum: (CDC,) 3.42(s, 1H); 4.85(br s, 1H); 6.6(d, 1H); 6.75(s. 1H); 6.85(d, 1H);
7.1(t, 1H)



M5 - ESI: 379 [MH [err] El ement al anal ysi s: Found C 57.03

H 4.53 N 7.41 Cerr]Herr]FCINerr]Jerr] 0.1Herr]O Requi res
C 56.81 H 4.29 N 7.36% 30 _ The starting material was
prepared as foll ows: WO 97/ 30035 :

PCT/ GB97/ 0036WO 97130035 PCTRpo1/00365

A m xture of 2-am no-4-benzyl oxy-5-net hg&étzenzam' de (J. Med. Chem 1977,
vol 20, 146-149, 10g, 0.04nol) and Gol'G" s reagent (7.4g, 0.05nol) in

di oxane (100m ) was stirred and heated at reflux for 24 hours. Sodium
acetate (3.02g, 0.037nol) and acetic acid (1.65m. 0.029npl ) were added

to the reacti Jgure and it was heated for a further 3 hours. The 5
m xture was !g%_va—?p rated, water was added to the residue, the solid was
filtered off, was hEdncentrated agusausammonia (:ﬁn_ll)au!asw&mswluuoaaf fdratatanyrbrcet i c
ZZL/;I gave 7- bﬁn%-ﬂ?&?%pg&é%gr)ﬁ&hgxﬁi{}meﬂkhye%ox%aupnaa%o me?lébm ”84$m<ﬁ§’sn

7- benzyl oxys ﬁxeirﬁﬁ(hqzoms Mmhxﬁfm stifréd hil afinbler® einperatite for 3thotts@dithen
thionyl chloride (40m ) and DVF (0.28m ) was stirred and heat ed at reflux

for 1 hour. WHated withiwaiesr Mogjef ﬂwaabm Bas meved Bibtvappredongndithe whulde: t o
[ 7-b t I
2 Gt or o 2 PSS condllad e, DRI st FupiTs B0!sclcfork 3 AR

benzyl oxy- 4- skﬂwrmﬁnﬂhbhﬁmh»xya'bﬂ-mﬁlohydhmmmnaﬂhné 60645%).. 5ol ) in
pyri di ne SBm% the m xture heated at reflux for 45 mnutes. The
sol vent was é y 15 evaporation and the residue partitioned between

et hyl acet pg ¢ NMR Spéctfum TIDDISQ)’W%S, BRIYED. 74(1, 2R 048 bagt 4 dt) 28), 7. 18(d1TH);
wat er and bri_ne, dr| gl\/ﬂ a?k and_the sol vent renpved evapor at i on.
The solid redil8fel %33@1 E-oh B I8 30s. AN (e 1 H r and the crude product

col l ected by | d purified by flash chromatography eluting with
nmet hyl ene M%I %??gb‘?@dﬁg (9/1) to give

7- benzyl oxy- Eldmenth bmalysi2- f | udiosphen€x§1.16- netHok§ qui naN)I9i!he 20 (474ny,

779 ' 79-1 C H t
(OvBL et ] ) CorapelroyyemB Teoquies E5ER0LE, w 4f7 1" NSBTULT o1y
7.72(d, 1H5 8.6(s. 1H) M - ESI 411 [M—I][err] 25 El enental anal ysi s:
Found C 63.38 H 4,07 N 6.78 Cerr]H err]CIFN[err]Qerr]

0. 06H[ err] O 0. 05CHTbE staxting natqrial pasprepased s fgowss  H 3. 93° N 6. 73%
A mixture of 4-chloro-2-fluoro-5-hydroxyaniline (2.5g, 15mmol), (as described in

EP 61741 A2), and 7-benzyloxy-4-chloro-6-methoxyquinazoline (4.2g, 14mmol), (prepared
as described for the starting material in Example 4 but with an agueous work up), in

20 isopropanol was heated at reflux for 2 hours. The mixture was then allowed 10 cool and the
solid product collected by filtration, washed with isopropanol and dried to give 7-benzyloxy-
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxyquinazoline hydrochloride (4.8g, 81%).
'H NMR Spectrum: (DMSOd;) 3.98(s, 3H); 5.18(s, 2H); 7.05(d, 1H); 7.18-7.27(m, 7H);
8.06(s, 1H); 8.38(s, 1H)

25 Triethylamine (216ml, 1.5mmol) and then acetic anhydride (133ml, 1.4mmol) were
added to a stirred suspension of 7-benzyloxy-4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-
methoxy quinazoline hydrochloride (600mg, 1.4mmol) in methylene chloride (7ml). The
mixture was stirred at ambient temperature for 3 hours and insoluble material removed by
filtration. Volatiles were removed from the filtrate by evaporation and the residue purified by

30 flash chromatography eluting with methylene chloride/methanol (100/0 increasing in polarity



A solution of 7-benzyl oxy-4-(4-chloro-2-fluorophenoxy)-6-net hoxyqui nazol i ne
(451 ng, 1.1mmol) in TFA (4.5nm) was heated at reflux for 3 hours. The

m xture was dil uted with toluene and the volatiles renoved by
evaporation. The residue was triturated with 30 nethyl ene chlg&idBrooses

col | ected by fMAYA¥B¥n, washed with ether and dried under vacuumto give

4-(4-chl oro-2-fl uorophenoxy) 7- hydr oxy- 6; ggt hoxyqui nazol i ne (320ng, 90% .
WD 97/ 30035
PCT/ GB97/ 00365

[err]H NMR SpleF7ffe sy bﬂ/é&&f%‘?"r"f‘}‘dﬂ"{?(?s ﬂ“‘gpﬁmhn?) VA ﬁenzyl?_)%%-n?ﬂ}é%ﬂldnaz? l"f—‘.l)

[7 Maﬁte rr]1H) 5%46&552%%“01«7 72(dd. 1K) 8.5(s, 1) h(l\)/ery- Esi: 321
(200, O. 89nﬂ'bN)VlR Sprctrpm; @W&@M@é&(ﬁ' %@H 3f96(3’ 3H)’t5|'?v§(%?§?t % r'réﬂe’r-’fr}‘al in
Ex le 1 I

Smenr) ana TMEHIR 0B A5, Shanunh 7ol B eI AR AN S dAOBID,
After heat M8y ESI: 469 [MH]' C for 10 minutes, the reactlon m xt ure was

al lowed to cool, dilut fedto e mxture
extracted with et hlyf\usﬁﬁ'é‘f”éf’é&(é?aﬁ‘?%‘&%‘l 'Igg#‘?olé%ﬂmlwg E e Wi t)r(\ gl’l ne,
dried (MSA egfe@) Fftithafithe {24008 0. S4aRROIEH dﬁﬂ:&uﬂgm)@mcnmmﬂétmk@muu@d was

recrystallise om a m xtur et hanol and ether 'to

6, 7- di net hoxymmaml)wammeéxmémmas)lmmbmmstyg Bajhgmngw&hawala

oy o3 A g i PR M R ol
535l e ety el g o

Gl or ] H or 1] NPERef oy n bried ek MBSO,k Wt pthe sOivpit oy gomoved by, g g1y
Bor on tribr ome?ja-ga%u.sﬁmh% in?ﬂumﬁrﬁas Ed’vgid %gg‘ggdnte Eﬂ%@gg Ialsjttailcngﬁh@?ﬁ)dua which was

met hoxybenze n@@lllﬁctﬂd b(flﬁgtratrpnampq with hesane(pthel-aectatsiapd e toiafyA 4-Caacetory-4The
;nu)r(t ﬁ(ra(ra \8185 m nu Wﬁﬁ’e rea t i %%@%’r‘%&v%lg{e Htﬁ)g?%% ! (ra'[ ﬁdl f g(r:e?at e
and wat er abdl 'HWRlS@ebmm DMK R3 7 9/1380 .08 (s, 3H); 7.08(s, 1H); 7.59(d, lH), 7.68(d,
1H); 7.78(s, 1H); 8.34(s, 1H); 9.48(s,1H)
1-1’-(Azodicarbonyl)dipiperidine (413mg, 1.6mmol) was added portionwise to a
stirred mixture of 4-(5-acetoxy-4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline
(250mg, 0.66mmol), 2-methoxyethanol (63ml, 0.8mmol) and tributylphosphine (405ml,

20 1.6mmol) in methylene chloride at 0°C. The resulting solution was allowed to warm to
ambient temperature and stirred for 2 hours. The precipitated solid was removed by filtration,
the solvent removed from the filtrate by evaporation and the residue purified by flash
chromatography eluting with acetonitrile/methylene chloride ( 1/9 increasing in polarity to 4/6)
to give 4-(5-acetoxy-4-chloro-2-fluoroanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline

25 (180mg, 62%) as a solid.

TH NMR Spectrum: (DMSOd,) 2.35(s, 3H); 3.33(s, 3H); 3.75(t, 2H); 3.95(s, 3H); 4.28(t, 2H),
7.22(s, 1H); 7.60(d, 1H); 7.72(d, 1H); 7.80(s, 1H); 8.39(s, 1H); 9.60(s,1H) '
MS - ESIL: 436 [MH]"

30 Example 7



hydr oxi de solution to pH9. The m xture was then extracted wth ethyl
acetate, the conbi ned extract washed with brine, dried (MgSgJerr]) and

the solvent renoved by evaporation. The resi due was purified by flash
chr omat ogr ap eluting with petrol eum et her/ethyl acetate (8/2 to give
3- hydroxybenz%’ﬁé’t’ﬁ?”&? (819ng, 91%. 30 'H NVR Spectrum ( 790368 42(s,
1H); 4.85(br s, 1H); 6.6(d, 1H); 6.75(s J4IZ|); 6.85(d, 1H); 7.1(t, 1H
WD 97/ 30035 : T

PCT/ GB97/ 00365 . - . ] - 42-

Exanpl e 6 Am‘*@%ﬁ%ﬁ*ﬂﬂ?&ﬂ'ﬁﬁ%ﬁ‘éﬂﬁ*&%ﬁ?%@&?ﬁ‘?"dﬁ§2-’eﬁié@&wﬂb a

sol ution of terl E :
chl oro-2-fl u@’ ani |1 ng%'Egé - forhox;mflg néa mleat nox’§/ag': oxy t(mlmr?gtztgf Ia%ueeo%sl\%r#g
0.4mmol ) in Spkeidvackdoro(ZHudry-5-hydeoxyaniling @.43gs8.SinoD ods descrbediie BP 61741

tenperature f 3. hour s hen il uted with er.._Vbst of th
et hanol vias A2b iR paropob( mb e brmad o B oL bt i e e ploase to
Z ol( I4ec§1 Ied t.sy%édfx :thé silid Produsbconiecled by filt\Eég vastivd veith lasbréﬁanala&ss dned to give 4-(4-
chl oro- uor o-
5 hydr oxyani thinep-2-fingea-frbygroxypniline)-6,4dimethoxxaminazainehnyidrachloride ] 45¢547%).
>250[er%>§90°|t?rr]H NVR Spectrum (DvBQd[err]) 3.29(s, 3H); 3.74(t,
2H) 3.94(s 4.28(t, 2H); 7.15(d, 1H); 7.19(s, 1H); 7.38(d, 1H);
7.77(s, 1H); ‘}BNhﬂ{Spectrhbn, (MO@94Q[H)6H),7WE¢1}BST 34(3,9141){1&15!)@31!111,822(5, lH)
El ement al Found C51.1 H4.6
C[err]H[err]ﬂl[séér FJerr] 1.6Herr]O Requires C51.2 H 4.8 N
9.9% 15 10 MS-ESI: 3ﬁwgrarti ng material was prepared as foll ows:
A m xture of 4ch|oro uoro 5- hydroxyaniline (2.5g, 15mmvol), (as
descri bed i nElemeptal gnajysis :\0)Foupdq 7. Seﬂg 91 oxy-B-%hI or o- D APhoxyqui nazol i ne
(4.2g9, l4mo esc for start terial in
Exanpl e 4 bupﬁ'wwégﬁéous%k ug)w?n 20 lflgf?)ropanﬁqgmgg heat ed at
reflux for 2 hours. The m xture was then allowed to cool and the solid
product col | %ct ed l:y filtration, washed with isopropanol and dried to give
7- benzyl oxy- —g—(-tl-chl or o- 2- fI uor o- 5- hydr oxyani | i no) - 6- net hoxyqui nazol i ne
hydrochl origle (4. 8mm&h%of+cmbﬁt6T%Mﬁq@ﬁmuﬂahfmmdeui 9BnidIY

3 5.18(s, 05 d, . 7.18-7.27 06(s, 1H); 8.38(s,
||:|)|) ( H) ( escribed flg)r the starting matet(ial in E;a?mple 1 but w:tlSout the aqueous worﬁ(

up), and 2-fluoro-5-hydroxy-4-methylaniline (1.48g, 10.5mmol) in isopropanol (150ml) was
heated at reflux for 2 hours. The mixture was allowed to cool, the solid product collected by
filtration, washed with isopropanol and dried to give 4-(2-fluoro-5-hydroxy-4-

20 methylanilino)-6,7-dimethoxyquinazoline hydrochloride (2.2g, 71%).
m.p. >250°C
'H NMR Spectrum: (DMSOd,) 2.15(s, 3H); 3.99(s, 6H); 6.88(d, 1H); 7.10(d, 1H); 7.32(s,
1H); 8.20(s, 1H); 8.78(s, 1H) 9.66(s, 1H)
Elemental analysis: ' Found C 563 H 54 N 104

25 C,,H,[N,FO, 1HC] 0.65C;H;0 Requires C 56.3 H 55 N 10.4%

The starting material was prepared as follows:
Methyl chloroformate (6.8ml, 88mmol) was added over 30 minutes to a solution of
4-fluoro-2-methylphenol (10g, 79mmol) in 6% aqueous sodium hydroxide solution at 0°C.
30 The mixture was stirred for 2 hours, then extracted with ethyl acetate (100ml). The ethyl



25 Triethylamne (216m, 1.5mol) and then acetic anhydride (133m,
1. 4nmol ) were added to a stirred suspension of

7- benzyl oxy- 4- (4-chl or o- 2-f | uor o- 5- hydr oxyani | i no) - 6- met hoxy

qui nazol i ne hydr O%MI de (600ng, 1.4nmol) in nethylene chl opcYfcdofiidsss The
m xture was st anbi ent tenperature for 3 hours and insoluble

mat eri al renoved by filtration. Volatjhes were renoved fromthe filtrate
by evaporation and the residue purified by 30 flash chromatography el uting
%t 37?3583?:!56 naecet%t] {racg %asng}ag%ﬁ%th(»&aqg/ (?Odnql? Exm'iJaQMg@OOPJna ki Sbivent removed
PCT/ GB97/ 00368y evaporation to give 4-fluoro-2-methylphenyl methyl carbonate (11.4g, 78%) as an oik 0

97/ 3) to give

4- (5- acet oxy- H NMRoSpreeoum; (RIMSQAd) 2146 3} 38 (3 35 705 M J-d i P40 ih e

340my, 529
(3 94?'2 3 H)/Q gs 22( sq ?Eﬁure <7>f ?g%aﬁﬂ% %H«gg S&xﬂ%&%&ﬂtﬂgﬁa sﬁl%ﬁﬁnc aeid (6f_n|)l)

7.58(d, 1H):5 wagdided siowdy;toa s@o(xgn Oflﬂﬁﬂuos’-%-ﬂ(eﬁlylpbmﬂ n!rtlatbearbqna}e d -MB ESI :

468 err

468 IV (01 1) oot i el bR G suh e pemperte of the rsction,

Eifﬂo ;Tg 0. Sfmh%rewaé Rept Ibalgwl soeemnt.e gﬁit?lelwa@ ﬁﬁllmtfbﬁmhov.(rﬁ,rﬂxen iegtohater whd\ddded
was Sstilrre undaer rogen a a S e

pal | adi um on- anskthe pseipita apﬁt?svs? leetféwm i fIhmast’%Pmﬁﬁfé“@aw%byms

‘removed by flLﬁ,{,@h g‘y“dﬁ %M%ﬁﬁﬁ&gﬁeﬂ&hﬁdk}ﬁeﬁﬁép}d&esﬁﬁbwwmvw

by evaporation e was di'ssolved in ethyl acetate washed with
wat er and bra imreasugly dolaemv(twmtmthqnpllmmbslenﬁ)chlmdc (édP)/@rmvmﬁummmeuylby
evapor at i on, oole nd hexane added to obtain solid
pr oduct V\/mch en#g%e?@e aBys? tration, washed with hexane/ et hyl
acetate and drj NMRSpﬂ:tﬂdﬂx @Msoagemawﬂ}z 31(s, 3H); 7.38(d, 1H); 7.58(d, 1H)
chl oro-2-fluoroanili nol) 7- hydr oxy- 6- net hoxyqui nazol i ne (170ng, 45%. 15
[err]H NVR SpMSrESK 1T0MIG] err]) 2.37(s, 3H); 3.95(s, 3H); 7.08(s, 1H);
7 59(d 1H); 7.68(d,5 tJ"lél)‘, -5-rdtropth ; ﬁ"ﬁ,g( Wi .

- (Azodi car bonyl )d| peri é%lnéﬁ%%???am 51 6mﬁ‘)lI§)l (21@ 13 I{;ao(ﬁ"\l/‘m(lsge to
a stirrelh rtsmmt)@nd)iron(ll)sulphate (1.5g, 10mmol) in water (40ml) wasreﬂuxed for4 hours. The

g e g N A R
(S0, 20, St ot sl ket sty e
hour's. e pr See Femeed b5 prapotiien kEkies Every ekt aimiention .65 4784 o2

renoved from gy ﬁflltrate by evaporation and the residue purified by flash

chr omat ogr aph uting with acetonitril e/ methylene chloride (1/9 increasing
in polarity2Q %HMSpectmm gli)M@Od(,)lM(s 3H); 4.67(s, 2H); 6.22(d, 1H); 6.65(d, 1H); 8.68(s, 1H)
4- (5- acet oxy or oani | i no) - 6- met hoxy- 7- ( 2- net hoxyet hoxy) qui nazo
line 25 (180n§"§ é%?‘g“‘gﬁgm id.  [err]H NMR Spectrum (DVBOd[err])
2.35(s, 3H); 3.33(s, 3H); 3.75(t, 2H); 3.95(s, 3H); 4.28(t, 2H);

Example 9 |

A mixture of 4-chloro-6-methoxy-7-(2-methoxyethoxy)quinazoline (76mg,

25 0.28mmol) and 2-fluoro-5-hydroxy-4-methylaniline (40mg, 0.28mmol), (prepared as
described for the starting material in Example 8), in isopropanol (2.5ml) was stirred and
heated at reflux for 7 hours. The reaction mixture was allowed to cool and the precipitated
product collected by filtration, washed with isopropanol and dried to give 4-(2-fluoro-5-
hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline hydrochloride

30 (79mg 66%) as a white solid.

m.p. >275°C



7.22(s. 1H); 7.60(d, 1H): 7.72(d,  1H): 7.80(s, 1H); 8.39(s, 1H); 9.60(s,|H)

M5 - ESI: 436 [MH [err] 30 Exanple 7 WD 97/ 30035

PCT/ GB97/ 00365 -44 -

A m xture of 4-chloro-6, 7-di net hoxyqui nazol i ne hydrochl ori d

8mmol ), (p?’&ﬂwasas described for the starting materi al #@Qﬂ%f

but wi thout the aqueous work up), and ﬁ chl oro 2-fl uoro-5-hydroxyani I I ne
(1.43g, 8.9mmwl); (as described in EP 619 1 i n isopropanol (150m)

o1 1 0 pr oducF NEIR et GRS aﬂg@ﬁi@?ﬁéﬁﬁf?@i@@%ﬂ%ﬁﬁfeﬁ@ﬁ%ﬁ?ﬁ to

- give 4-(4- 2}1)%5!90@0113),#11@@1 qrmhms qmemd(s rm) £7s, dmtdsmfxqm&\l/snﬁow@

hydrochl ori de (1.45g 7% . >250C H NVR Spectrum [err]
4. 0(s, 6H) l71'1117(d 1H); 7. 34(s 1H) 7.50(d, IH); 8.22(s, 1H); 8. 80(s
- 1H) 10 - I g_;),‘;[[Mg]{ err] El ement al anal ysi s: Found C 49.2
- H 3.7 L err]Herr]NNerr]CIFgJerr] 1HC Requires C 49.7
H 3.6 5 Elhtnéﬂamfalysls ExarrpFemﬂ 15 C€ 557 A mB&dB8e of N 10.1

4-chl oro-6, 7- |nazoI| droc [ e(2 1),
(prepared asC gﬂéﬁ%éwor the f'ng #\La%gr"ldal Hsg';a m 1Zﬂ’tﬁ'%’without
the aqueous work up), and 2-fl uoro-5-hydroxy-4- nethylanlline (1.48q,

10. 5mmol ) in isopropanol (150m ) was heated at reflux for 2 hours. The
m xture was al | onedhe sagisg mal WW?Q'@JGEQWSCN | ected by filtration,

hethyl ant | no) - 6, 7 AJaikuyr Bl €l Bo i indiytentonti B SIS Dgmodti,
>250C HONEth§tisdr (8146ml 20hmd])and ix)tas%théaiborﬁid)(lz 224) 90:amoB i acefon8 %‘(ﬂnl
El biront al «asp st a efi for3p s Toe-miing was blow 5 5301 andthe idgseinoned b
g et 1 H er g ] ﬁig;ﬁﬁé}(]) FffleSolakiles ifere Rnfovéd S itd Miirack By eRHOHIIOR ind the RidRe H
triturated with hexane to give ethyl 3-methoxy-4-(2-methoxyethoxy)benzoate (11.3g, 89%) as
a white solid.
15 m.p. 57-60°C
'H NMR Spectrum: (DMSOd,) 1.31(t, 3H); 3.29(s, 3H); 3. 32(s, 3H); 3.68(m, 2H); 4. 16(m,
2H); 4.28(q, 2H); 7.06(d, 1H); 7.45(d, 1H); 7. 56(dd 1H)
MS - FAB: 255 [MH]"

20 . Ethyl 3-methoxy-4-(2-methoxyethoxy)benzoate (9.5g, 37mmol) was added
portionwise to stirred concentrated nitric acid (75ml) at 0°C. The mixture was allowed to
warm to ambient temperature and stirred for a further 90 minutes. The mixture was diluted
with water and extracted with methylene chloride, dried (MgSO,) and the solvent removed by
evaporation. The residue was triturated with hexane to give ethyl 5-methoxy-4-(2-

25 methoxyethoxy)-z-niu'obenzoafe (10.6g, 95%) as an orange solid.

m.p. 68-69°C

'H NMR Spectrum: (DMSOd,) 1.27(t, 3H); 3.30(s, 3H); 3.69(m, 2H); 3.92(s, 3H); 4.25(m,
2H); 4.29(q, 2H); 7.30(s, 1H); 7.65(s, 1H)

MS - CI: 300 [MH]'

30 A mixture of ethyl 5-methoxy-4-(2-méthoxyethoxy)—2-nitrobenzoate (10.24g,
34mmol), cyclohexene (30ml) and 10% palladium-on-charcoal catalyst (2.0g) in methanol



The starting material was prepared as foll ows: Met hyl
chloroformate (6.8m, 88mmvl) was added over 30 mnutes to a solution of
4-fl uoro- 2- et hyl phenol (10g, 79nmol) in 6% aqueous sodi um hydr oxi de
solution at OC m xture was stirred for 2 hours, then W th
et hyl acetate (‘![%874? & The et hyI WO 97/ 30035 FetiGRfiniis
PCT/ GB97/ 00365 - 45- acetate
extract vvas vvashed Wi t h water (100m) and dr| ed (MgSg err]) and the sol vent

renoved at t o I at e
(11 Y4g, 78% e‘lgd)'glﬁl ated%t r\r/ l‘ﬁlﬁl&%ect runt &1%45% %J Wt‘lﬁfd Q&g
3.81(s, 3H); g diked rﬂlthﬁh%thyla?tn:&ch%rﬁﬁ.( TThe Sdthlyst was removled Ik)]y Alteation atgﬂ?ev‘ml?tﬂgs
concentrated nitric, aci and conce sul phur i i was
added sl ow y tremgveddrom P*’Ggf 'mteh! FYaperapon nhié"t'l’r?‘iij p (i\‘ﬁ‘f& ate
(11.34g, %wﬁie)heme‘i&gﬁe eﬁaypﬁ.aﬂmaw-ﬂeﬁmmm{o Ji@i} 8.0g)8s a

tenperature of the reaction m xture was Kept below50 err e m xture
was stirred BdmfPsoliduFermantide(80mb/wasaddedin thispradust and t&ﬂml’sth@ lpatertatdrlﬂ%ﬁﬁm

D an ogr iy NP Ao e R S PP SR BBl Pl o e

through 10 I noegiasd w1t ot d’vfbﬂﬁiglite'BhdsellirpfoHﬁ:EtNaé mdmuey @iltedtion) wadhed with

(1:19) to give 4-fluoro-2-methy 5-ni tropheno| % 2299 as a solid.
[err]H NVR Spettherand d'@@MB@}Férmf‘hm@D'[ Grmpthoxysthoxy)-3.3-dihy goqu@ﬂ;olmﬂ-%((a 3g.
1H); 7.58(d, A m xture of

4-f | uoro- 2- rretlié)yro%ﬂnl t r%{sﬁeno g, |3mmol), iron powder (1lg, 15 18nmmol)
and iron(ll )lﬂu'ﬂ-bNMibS[(emg ( )”@Wéﬂ‘*(ﬂ@ﬂ)’ﬁ §%(s, 3H014.26(ac 2Ky 7. 15(s,

hours. The n o cool, neutralised with 2M
aqueous sodi um{lﬁ}g‘r“z&I @’Zﬁg{s’lﬁgiggg@fﬁ%jth et hyI acetate (100m ). The
ethyl acetate mpst-r@esivpaipried (MySOerr]) and the sol vent renoved by
evaporation to give 2-fluoro-5-hydroxy-4- et htyl anl lin 50 89, 7‘?2):‘?'4_

solid. 20 [err]H NVROMELLOmvas adfiestigiaanixure of Gmethoxysyy2-methgsyetho

Ex zzirzn(:)?e g"b , 6diﬁ?&3quiﬂa%hn-&o§§(§l g, ibﬂumol) iﬁ/ﬁnonng}honthgOﬁMﬂ@ﬁﬁﬂture was stirred

4- chl or o- 6- rist andhheated etzeﬂu hoi yemmly)qunmwm qxpensdhionyd cliloridamemoyedbid
2-f1 uoro-5-hydg Oﬁgratlonm?lth X'es‘ffl uelv\lraggusSaéQc{Q 'in %e&?gﬂglzl}loﬂéepang let%.[:;heeg vitth aqueous

sodium hydrogen carbonate solution. The aqueous phase was extracted with methylene
chloride and the combined extracts dried (MgSO,). The crude product was recrystallised from
methylene chloride/hexane to give 4-chloro-6-methoxy-7-(2-methoxyethoxy)quinazoline

20 (2.8g, 51%) as a fine white solid.
‘H NMR Spectrum: (DMSOd,) 3.37(s, 3H); 3.77(m, 2H); 4.01(s, 3H); 4.37(m, 2H); 7.40(s,
1H); 7.49(s, 1H); 8.88(s, 1H)
MS - CI: 269 [MHY

25 Ex: le 10
A mixture of 4-chloro-6,7-dimethoxyquinazoline hydrochloride, (152mg, 0.6mmo}),
(prepared as described for the starting material in Example 1 but without the aqueous work
up), and 4-bromo-2,6-difluoroaniline (121mg, 0.6mmol) in isopropanol (7ml) was heated at
reflux for 2 hours. The mixture was allowed to cool, the solid product collected by filtration,
30 washed with isopropanol and dried to give 4-(4-bromo-2,6-difluoreanilino)-6,7-
dimethoxyquinazoline hydrochloride (81mg, 35%).



described for the starting material in Exanple 8). in isopropanol (2.5m)

was stirred and heated at reflux for 7 hours. The reaction m xture was
al l owed to cool and the precipitated product collected by filtration,
washed with i sopropanol and dried to give 4-(2-fluoro-5-

hydr oxy- 4- metWQP no) - 6- met hoxy- 7- ( 2- net hoxyet hoxy) qui na2GFCHE/00365
hydr ochl oride 30 (79ng 66% as a white s%id. mp. >275[err]C

WD 97/ 30035 : '

PCT/ GB97/ 00365 : : - 46 - "H
NVR Spect r unt! NMBRRecEnp; (PMSQde - 0(s xa34p3H egchys7.2(s, by 7.35(ds gH)y; 8-265.) 1 H)48.9(8¢ s |
3H); 4.33( mg{)é%%g%o'r%q o(d, 1H); 7.10(d, 1H); 7.37(s, 1H); 8.20(s, 1H);

8.75(s, IH ( H)y; 11.25(br s, 1H) M5 - ESI: 374 [MH 5
El ement al andByJ$S§:396 [MHiound C 55.7 H 4.8 N 10.1
Cerr]Herr]Nerr]FQerr] 1HC Requi res C 55.7 Hb5.2

N 10. 3% The starting material was prepared as foll ows:

A m xture efEfipipik 18- hydr oxy- 3- net hoxybenzoate (9.8g, 50nmmol), 2-bronoet hyl
10 nethyl ether (8.46m, 90mol) and p(i,ta sium car bonate (12.42g, 90mmuol)
in acetone (60n ) 4-Chigges6dxdimethoxyquinagaling hydspchieride 300me, tHSmemob), (rreparpses

al | oved to C&gﬁ%&{ilﬁ?ﬁﬁ@sﬁﬂg Fhatekia! iR ExAmpl | byt %th&dtﬁé: aggceoul%trﬁr’ﬁ)aédd'fé wer e

renoved from trate evaporat1 oh an e resi Uratéd with
hexane to gidifluabifyhydsoxyasilins(l34mg 0. 9mhal) indsdpropantldhOmobiveerd hehted Ayreflé®¥dr as

7" 2305 S il it S U e
7.06(d, 1HD; filfrafié, hashed)withiscpdphdol antildried toldive 4-E2BdifRPo-5SMylirsxyanilino)26)7-

Et hyl 3-net hoxy4- (2- net hoxyet hoxy) benzoate (9.5g, 37mmol) was added
portionw se Gw@qmw%méu@w&%ea&@?@% é%)d (75m) at OC. The mixture:

was al | oned EHntnPSW§bﬁ B JoRTBAY, Al08(da, PIfl 79%7<, 1A 7 (a2 161! 8L 90
m nut es. ThetHr)nN%l}J?@’cwas | | ut e‘g W t% vvag er aflﬁd e&fragt e@(vﬁltﬁy’mﬂ yl ene
chl oride, drl8)y)868ssStH) and the sol vent renoved by
MS - ESI: 334 [MH]' | o
15 Elemental analysis: Found C 518 H39 N 113

C,H;N;O;F, 1HC! Requires  C 52.0 H38 N 114%

The starting material was prepared as follows:
Methy] chloroformate (16.35ml, 0.173mol) was added to a solution of 2,4-

20 difluorophenol (25g, 0.19251101) and sodium hydroxide (8.1g, 0.203mol) in water (140mi).
The mixture was stirred at ambient temperature for 2 hours and then extracted with ethyl
acetate. The extract was washed with water, dried (MgSO,) and the volatiles removed by
evaporation to give 2,4-difluoro-1-methoxycarbonyloxybenzene (32g, 89%).

'H NMR Spectrum: (DMSQd,) 3.85(s, 3H); 7.64(d, 2H); 7.72(d,1H)

25 A mixture of concentrated nitric acid (4ml) and concentrated sulphuric acid (4ml)
was added slowly to a cooled mixture of 2,4-difluoro-1-methoxycarbonyloxybenzene (5.0g,
0.027mol) in concentrated sulphuric acid (4ml) such that the reaction temperature was
maintained below 30°C. The mixture was stirred for a further 3 hours, diluted with ice/water
and the precipitated product collected by filtration washed with water and dried to give 2,4-

30 difluoro-5-methoxycarbonyloxy-1-nitrobenzene (2.8g, 45%).

'H NMR Spectrum: (DMSOd,) 3.85(s, 3H); 7.97(dd, 1H); 8.44(dd, 1H)



evaporation. The residue was triturated with hexane to give ethyl
5- net hoxy-4- (2- 25 net hoxyet hoxy) - 2-ni trobenzoate (10.6g, 95% as an orange

solid. mp. 68-69[err]C [err]H NVMR Spectrum (DVMSQd[err])1.27(t, 3H);
3.30(s, 3H); 3.69 2H); 3.92(s, 3H); 4.25(m 2H) ;4. 29( YpeprbBormndsesO( S
IH; 7.65(s, 1% ;’59"%’6 Cl: 300 [MH[[err] 30 A m xture o’P‘? hyl
5- met hoxy- 4- (2- met hoxyet hoxy) - 2- ni tr obenzogg e (10. 249, 34mmol ),

cycl ohexene (30m Y and 10% pal | adi um on-charcoal catal yst (2.0g) in

met hanol A o#9 43R Muoro-5-methoxycarbony! itrob 2.7g, 0.01

PCT/ GB97/ 0365 mlxtureo uoro-5-methoxycarbonyloxy-1-ni enzer&f.)( g, (2530&71)
was heated at an@f 0% pallddiurk-oRQHUirgeal Eialyst800mg)in Sthxdol (M@&d&kﬂ@ﬁ&ﬁt& Qoawpl

~and diluted wi th nethyl ene chloride. The catal yst was renoved

f.h | tratlgn anmragrs@wb\mﬁmmosp eFfe‘FdeéngfFWthﬁﬁfsf Ih??%lwwsm .ﬁnl
T

2 arm no- 5- et NATAHR Y30 SB6ocoh Sl e ol R5(TEARA T IG0ck ol e FT
E%[n;nr iﬂg ]ggiri)rdxﬂums rmrdcm’bonylnwarphmm %?‘Ps) the m x'; ure heat ed at
evapor ati on unwﬁg%ﬁ%dﬁmpfh% ﬁﬁ %3%"8@)&??@&%%%&{%@

overni ght. TheygolgsH 204 gt was col lected by filtration, washed with
ether and dried to give

6- et hoxy- 7- ( 2- met hdopesntxgsedl pausons ammoaia d2iml) wasadded tp axelution of 2.4-diflugrpes-

3355, 3y JheipeyPartitong e Xy, b 85l EgiF clohif st MAHBGY binpa g,
1H); 7. 98(510k|5h1en1&n{pa(ahlreﬁ>;3hohgs The MBetidn mixbie whd-fi[utedryith water and most of 3hé-
(0.5m ) was added, to a,,m xture of  6-nmethox %/’hr 2- met hox et hox

di hydr oqui naz SIFEMSY es(vgeribemoz FyapprRL o %%ﬂfryl’m%m“’
M xture was StgntleRacted witkletilA abctste.2Thd Gdtrabty weft waSh&OWitlp watet, dAYEMESDA aRd

and the excess thionyl chloride renoved_ by evaporation. The resi due was

suspended i n rihe spiyeahremonedby eMaporation QgiveR, %Fltﬂw@q%bngymﬂ%m Mh@j rogen

Chl orde and 1 HOUR SeCndf ORISORI #2810 R TR S I SRBIATT et v

recrystal |l i 48dMSr~&SI: 145 @)Y | ene chl ori de/ hexane to give
4- chl or o- 6- met hoxy- 7- ( 2- net hoxyet hoxy) qui nazol i ne 20 (2.8g, 51% as a fine
white solid. [err]H NVR Spectrum (DvsQd[err]) 3.37(s, 3H); 3.77(m 2H);
4.01(s, 3H); 4& 12H); 7.40(s, IH); 7.49(s, 1H); 8.88(s, 1H) MS -
Cl: 269 [MH [err . . .
6-Methoxy-7-(2-methoxyethoxy)-3,4-dihydroquinazolin-4-one (200mg, 0.8mmol),
(prepared as described for the starting material in Example 9), and DMF (0.1ml) in thionyl
20 chloride (20ml) were heated at reflux for 2 hours. Excess thiony! chloride was removed by
evaporation and the residue azeotroped with toluene. The residue was dissolved in
isopropranol (15ml), 2,4-difluoro-5-hydroxyaniline (128mg, 0.88mmol), (prepared as
described for the starting material in Example 11), added, and the mixwre heated at reflux for
2 hours. The reaction mixture was then aliowed to cool, the precipitated product collected by
25 filtration, washed with isopropanol and dried to give 4-(2,4-difluoro-5-hydroxyanilino)-6-
methoxy-7-(2-methoxyethoxy)quinazoline hydrochloride (83mg, 28%).
'H NMR Spectrum: (DMSOdy) 3.35(s, 3H); 3.77(t, 2H); 4.00(s, 3H); 4.30(t, 2H); 7.10)(dd,
1H); 7.36(s, 1H); 7.40(t, 2H); 8.20(s, 1H); 8.78(d, 2H)
MS - ESI: 378 [MH}
30 Elemental analysis: Found C 51.8 H 42 N 10.1
C;H;N,OF, 1HCI Requires C 522 H 44 N 10.2%



25 Exanple 10 A m xture of 4-chloro-6, 7-di net hoxyqui nazol i ne

hydr ochl ori de, (152ng, 0.6mmol), (prepared as described for the starting
material in Exanple 1 but w thout the aqueous work up), and :
. 4-Dbrono- 2, 6-difluoroaniline (121ng, 0.6mmmol) in isopropanol rrfL
heat ed at YOr73%3% or 2 hours. The mixture was all owed to '?“ﬁ? solid
f product collected by filtration, 30 washggl_w th isopropanol and drled to
. give 4-(4-brono-2, 6- dlfluoroanlllno) 6, 7- di met hoxyqui nazol i ne
hydr ochl ori de (81rrg, 359 . - WD 97/ 30035
PCT/ GB97/ 00365 _ - 48- [err]H
NVR SpectrunE 6) 4.0(s x 2, 3H each); 7.2(s, 1H); 7.35(d, 2H); 8. 2(s,

1H), 8.9(s, 8(brs - ESI: 396 rr] 5 Exanple 11
4- Chl or 0- 6, 7- d| rret*hmé%f{ﬁ qf&ﬁr#%wﬁwmbﬂ%ﬁr&@om@% ro-4-methyasiljno)-6-

(prepared as g%%?,%ﬁ

wi t hout the aqug%ﬁs Wor u{)??ngtéﬁ'g,’%btah&] uor o- @hy%n?gﬂ(ne %)1§4rrg
0. 90mml ) Smﬁlﬁ(ap;cmpeﬁmll) was gtirred underd mmphdeaxf hydsbgamat tmbient tedipéramresfor I$e
reaction m xture s n aI | o th eci oduc

col | ected by ﬁ‘ibyﬁl‘{aﬁ Wéﬁ”ﬁm"%ﬂ ‘G‘F‘ﬁé@‘{’mm
4-(2,4-difl Uﬁ]ﬂnﬁre déd’e?y@ﬁbérhﬁlﬁﬂma héxane addbd 15 tHHRQEidU 'Tﬁé ?Hshl'ﬁﬁg eclpltated
hydr ochl ori de (250 H NVR Spectrum (DVsCQd[err]) gr 6H) ;

7.05(dd, 1H)progu we%colleﬂfd by filiratige andidgjed ttsslye(’s(Z-ace'oxyq}hm)-eﬂz-ﬂuom-& S

Z%. 58I: ﬁlBllll[ergéi[Jm ?’f—l&r% %é“%nneﬂ&%{%%) quﬁilrgs CH:

52.0 18 'H EMR SpectrimA@MSO0d,) 2.05(s, 3H); 2TR¢s, 3y 8191 1(s) 381 £3-4a(mywH); poe@ar ed

P Losoruti ofl 98, 11 X Yy ok TR A 1t 0 B op Ot {500y s added

hydr oxi de ( 8MB3.ESY: 408paH]” i n water (140m ). The m xture was stirred at
anbi ent tenperature for 2 hours and then extracted with ethyl
The starting material was prepared as follows:

15 _ A mixture of 4-fluoro-2-methyl-S-nitrophenol (4.69g, 27mmol), (prepared as
described for the starting material in Example 8), benzyl bromide (3.59ml, 30mmol) and
potassium carbonate (7.58g, S5mmol) in DMF (100ml) was heated at 80°C for 4 hours. The
reaction mixture was allowed to cool and diluted with water and stirred for 15 minutes. The"
precipitated product was collected by filtration, washed with water and dried to give 5-

20 benzyloxy-2-fluoro-4-methyl-1-nitrobenzene (6.4g. 89%).

'HNMR Spectrum: (DMSOd,) 2.28(s, 3H); 5.22(s, 2H); 7.3-7.5(m, 6H); 7.70(s, 1H)
5-Benzyloxy-2-fluoro-4-methy!l-1-nitrobenzene (SOOmg, 1.9mmol) in methanol

(10ml) was added to a suspension of Raney nickel (75mg) and hydrazine hydrate (465ml,

9.5mmol) in methanol (10ml) and heated at reflux. The mixture was maintained under reflux

25 for 15 minutes and then the insolublé materials removed by filtration through diatomaceous
earth. The filter pad was washed with methanol and the solvent removed from the filtrate by
evaporation to give 5-benzyloxy-2-fluoro-4-methylaniline (440mg, 99%).

'H NMR Spectrum: (DMSOd,) 2.02(s, 3H); 4.88(s, 2H); 4.98(s, 2H); 6.44(d, 1H); 6.76(d,
1H); 7.3-7.5(m, SH)

30 A mixture of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (5.0g. mmol),

(prepared as described for the starting material in Example 4), acetic anhydride (200ml),



acetate. The extract was washed with water, dried (MgSO err]) and the

vol atil es renoved by evaporation to give

2, 4-di fl uoro-1-met hoxycar bonyl oxybenzene (32g, 89%. "H NMR Spectrum
(DVBQd6) 3.85(s .. 7.64(d, 2H); '7.72(d, 1H) 25 A M pEvicRofdoes
concentrat ed nwpl’i;’@"asci d (4m ) and concentrated sul phuric acid (4m) was .
added slowly to a cool ed m xture of - 51-

2, 4-di fl uoro- 1--met hoxycar bonyl oxybenzene (5. 0g, 0.027nol) in

concentrated sul ph %ré_af’ a{qgé)dl'(% :?r%ﬂadm_gn.%@&ai E‘%?%l?s‘? gﬁ ?%}?‘? ﬁ&le'?&g ?L@ﬁrﬂy Gad\as

~ mai nt ai ned bel% mXtdare was stirred ours,
diluted W th ipedwadd an atmapheré bthydrogen forBdbed. The tixtureos filteted dndvthe filtrate

filtration washed with water .and dried, to give 2,4- 30
~ di f | uor o- 5- neWALS¥BAREGN] hEsidue Wesnagionsdbrtweer aggixtureof ethyl acetaie (300mi)

| gg fgggg? ( DVEGH ol 20375 snd vadtir (360:2.( ‘b orgdmic plihséasiidpardted, dried (MgSO,) and We

PCT/ GB97/ 0036&lvent removed by evaporation. The residue was triturated with hexane to giyg 7-acetoxy-6-

A mxture of 2,4-difl u@ro-5- -1-ni trobenzene (2.7q,
0.012nol) ﬁlﬁ@“’ﬂﬁéb x%%%@ﬁ%ﬁ%@é‘%@% “al yslt (500m§) i n(et hgnol
(20m ) and et lyNMIE Shertriml (BMBDC,) 2.20¢s5 3H); 31846501 3H) Aei2(s] 1H); Tee2sh ¢HYR, of

hydrogen for 4 hours. The catal yst was renoved by filtration through
di at omaceous 8d4fbris, HAd t he sol vent renoved by evaporation to give 2,4- 5

di fl uoro-5- rre}v{y_ aEnyani line (2.3g, 97%9. [err]H NVR Spectrum
(DVBQd6) 3. 82 s,x%%; .20(s, 2H); 6.65(dd, 1H); 7.20(dd, 1H) M5 - ESI:
204 [MH [ertq . A mixwre of hanstoxy6amethoxyrdédihydroqnivazalinidoone (§ .68g.7 2namel), t o
a solution of ;2 4-di,flL -D- | | el : nmol )
in ethanol (I8WAYC et ang DMIFG rsgg'g‘g?&@%g@%ﬁ’a&@%éﬁgfﬁ%g or 3
hours. The r egfisrydehlofide waseembved biylevapoiation ahd e residua azkotropdd with tohene. The
organic volatiles were renoved by evaporation, The aqueous residue S
neutral i sed t &sisiue was partitioned betyeen methylene chiprde and saturate W“%M%P%We
washed W th WaiBsnadioltion Yhblganit phase Wls separat2d, &ﬁhm%sm)mm%mt removed
evaporation to give 2,4-difluoro-5-hydroxyaniline (1.2g, 85%. "H NWVR
Spect rum ( BivBDd@iporatiog ( S-Beasyjoxye2-Bugro-44rmppthylaniling ¢ ;Sgﬂﬁm.l)za isgpropagol 15 VB

o- Wt noxy- 7+ ( SR e 258 e 4t et ot o2 by Toe i )
(prepared as easallowaddo tool, ieknesddded andghemecipitatdd produckeniletted By filtmtion fo\givg O.
) i ony Y echioos i bg] i—%w;’r?eﬂbﬁae}%l?n%)-%zmertﬁgxlygl)fingz%ing (S48, B304,
"H NMR Spectrum: (DMSOd,) 2.24(s, 3H); 2.38(s, 3H); 4.00(s, 3H); 5.10(s, 2H); 7.1-7.5(m,
20 7H); 7.75(s, 1H); 8.39(s, 1H); 8.77(s, 1H)
Concentrated aqueous ammonia (25ml) was added to a solution of 7-acetoxy-4-~(5-
benzyloxy-2-fluoro-4-methylanilino)-6-methoxyquinazoline (1.5g, 3.4mmol) in methanol
(100mI). The mixture was stirred at ambient temperature for 30 minutes, and most of the
organic volatiles were then removed by evaporation. Further water was added and the
25 precipitate was collected by filtration, washed with water and dried to give 4-(5-benzyloxy-2-
fluoro-4-methylanilino)-7-hydroxy-6-methoxyquinazoline (1.2g, 89%) which was used
without further characteriéation.
A mixture of 4-(5-benzyloxy-2-fluoro-4-methylanilino)-7-hydroxy-6-
methoxyquinazoline (440mg, 1mmol), 2-bromoethanol (77ml, 1mmol) and potassium
30 carbonate (150mg, 1.1mmol) in DMF (5ml) was heated at 50°C for 1 hour, further 2-

bromoethanol (42ml, 0.6mmol) and potassium carbonate (150mg, 1.1mmol) was added and



evaporation and the residue azeotroped with toluene. The residue was

di ssolved in | sopropranol (15m ), 2,4-difluoro-5-hydroxyaniline (128ng,
0.88mmol ), (prepared as described for the starting material in Exanple

11), added, and the m xture heated at reflux for 2 hoursggirlpgﬁ' tion

m xture was tHeA"%wed to cool, the precipitated product C by 25
filtration, washed with isopropanol and gﬁi_ed to give

4- (2, 4-di fl uoro--5- hydroxyani | i no) - 6-

met hoxy- 7- ( 2- net hoxyet hoxy).gui n i.ne _hydrqgchl oride (83ny, 9. . 'H NWR
Spect )r(ﬁm EDNBEH’E‘E‘?)%]")‘ “Sa)%‘%‘g%iat%% %“g.h? t,%‘ﬁ ﬁ}a‘,’ﬁ%‘.rﬁ E‘geng’iﬁ-ﬁz‘ﬁ‘é?‘?& Yatety )
7.10) (dd, ﬁaﬁl'iseg with M hydibehidricid andektractélt Wit ethylHcbtate STHS&ractd ere M5
- ESI: 378 [ err] 30 El'enental anal ysis: Found C51.8 H
4.2 N 10. dried (M2S6x) the[selvetiEmovedysvanortionrand the@esidue trituratespitly esher and C
géT/Z GR97/ g 0 g[é(ane 10 'Eiv]éqt-(%g/ﬂenzyloxy-z-ﬂuoro-4%\9th?Fa/nﬁggﬁia-hydmxyethogcy);%_

Ex?rzmle Loy Methoxy uinﬁlg)ét() e |uar.ad- et hyl.ani i )- 6

- (2- acet oxyet hoxy) - 4- ( 5- benzyl oxy- 2- f].uqr.g4- yl aniJ.i no).- 6-

et oy RNV qqm@sumisgwgalss- éﬁ?%@%@%ﬁx sﬂa?af‘s?:#zs&leﬁ%}g%apoeaw;yst |
ng) in . ALl 3 .

hydr ogen at g’%@&%)’?g%?r(@furghf g)rmﬁséﬁl’sm'ﬁbg?g. %ﬁéoggéwﬁeét(s\?\é@remved

by filtration throMcgticenhydride5mis0.68mmol)arvad addeditto aimixture of 4-(5-behzyboxly-2-

renoved by eyapor,ati and e, added t.0. the residue. re tin
preci pitat ed}iu Mﬁf’ﬁﬁﬂ&?‘%@?’@ﬁ%& °W'§'V'F&‘P’§f ugﬁmgwa&}ﬁ%aﬁ%m&o 3
7- ( 2- acet opty fiefiylaniné}(80a,f0.57kAolpand 4-(N,N-dimethylamino)pyridine (5mg) in ethyl acetate
hydr oxy- 4- met hyl ani | i no) - 6- met hoxyqui nazoline (16nmg. 15% . 10 [err]H NWR
Spect rum  ( DAGEH) ciemixbireywpsstiregfot 2 housy as ambiepi tezmpésatuge, watgr res aded, shey '

4H) ; 6. 90(d, groanic ks i riniddand dri DN ;
9.15(s. 2H) organig fats ﬁ@?‘?‘%“%"éﬁbﬁ?‘éﬁ Fv]a'egm’b d drdPOfgsTifIModio ﬁg‘*ﬁa‘#ﬁ"ﬁ? al
was prepar edwasreioivedbysevaparation and hexarieaddede The precipitated product was collected by
4-f | uor o- 2- hyl - 5-ni t henal (4. 69 27 I LEPAL descri bed
for the st a?ﬁ%éo?rg’t%ﬁ g‘?ﬁf’"f?t%yg%ﬂ’fy Sfbeﬂgyﬁo%’ﬁﬁ'z'gg'gm d%el?'glagiéﬁ?)f&%mml )
and P Ot A GfethoRyduiiaReinmt (2104ndg, #8%). 55l ) in DVF (100m ) was heated at

f 4 h . Th ' ' |
il it cd wi ¢ TABER SahRvEE (PMSGAPR S St Astale SHipcodts, S 4 3cm i $0Mc,

2H); 7.13(d, 1H); 7.18(d, 1H); 7.3-7.45(m, SH); 7.80(s, 1H); 8.30(s, 1H); 9.42(s, 1H)

Exampie 14

20 A mixture of 4-(5-benzyloxy-2-fluoro-4-methylanilino)-7-(2-hydroxyethoxy)-6-
methoxyquinazoline (150mg, 0.33mmol), (prepared as described for the starting material in
Example 13), and 10% palladium-on-charcoal catalyst (20mg) in ethyl acetate (8ml) was
stirred under 1 atmosphere of hydrogen at ambient temperature for 18 hours. The catalyst was
removed by filtration through diatomaceous earth and most of the solvent removed by

25 evaporation and hexane added to the residue. The resulting precipitate was collected by
filtration and dried to give 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-hydroxyethoxy)-6-
methoxyquinazoline (50mg, 41%).
"H NMR Spectrum: (DMSOdy) 2.14(s, 3H); 3.80(q, 2H); 3.94(s, 3H); 4.15(t, 2H); 4.90(t, 1H);
6.90(d, 1H); 7.00(d, 1H); 7.17(s, 1H); 7.80(s, 1H); 8.33(s, 1H); 9.32(s, 1H); 9.37(s, 1H)

30 MS - ESI: 360 [MH]"



preci pitated product was collected by -fiItratidn, washed with water and
dried to give 5- 20 benzyl oxy-2-fluoro-4-nethyl-1-nitrobenzene (6.4g. 89%.
[err]H NVMR Spectrum (DMsQd[err]) 2.28(s, 3H); 5.22(s, 2H); 7.3-7.5(m 6H);

7.70(s, 1H) 5- Benzyl oxy-2-fl uoro-4-nmet hyl -1-nit #6036
(500ng, 1 . o9 97RM3fet hanol (10n) was added to a suspension of Raney
ni ckel (75rrg) and hydrazine hydrate (465mss . 9.5mmol ) in nmethanol (10m)

and heated at reflux. The m xture was naintai ned undcr reflux 25 for 15
m nutes and then tgﬁii_nsol uble materials renoved by filtration through

di at omaceous h. The filter pad was washed wi th nethanol and the
sol vent renoved fr043mfélidlmtmenazoﬁtfe\l@mmbhmm&ng,i 0/8mmol), (prepared as
5- benzyl oxy- 2-fl uoro-4-met hyl ani |l j ne é440 99Y H NVR Spectr
(DMBOd[ err]) Qess:zbesifosﬁystawnsm%eﬂam xagples| but withput the agyieons Wark up)s: 'd,

1H); 7.3-7.5(my -&dﬁg: fdrﬂerw‘el 0.89m 1 (8ml
7- benzyl oxy- rre{bho Xy- ma&"‘ﬁ H oql}flfé]azol | n onemog.m 1sol:‘rnqur,%lIm) (Bml) were
(pr epar ed ass tesal at ibefbhxffor 2 hdms stheredction mﬁmmsmen atiswediogoal) hexaneadded and

| gg-?-y gBIQ c71 /e 0036 8'1”1 ]greclpnated product coll\o!gedgb? ﬁ?:?éon, washed with isopropanol agc_iL dried to %ve cﬁ‘u m

acetate (129) (4-&Ri¥rdi06.dMkdionkiling)6T-dliithexyguinaablind hydfhchiofidé GISHENP6%).00M )
was sti rred under an at nosphere of hydrogen for 3 hours. The m xture was
filtered and mR 250G ate  was evaporat ed. The residue was partitioned

bet ween a m x4 . r
(300m ). The ogganl Cp%e ]\%/as S paédgfg 4d?l|(ségn?’wg% r‘é%gg’?}ghg\gj ’

sol vent reanH);tﬁ/skts‘amrat ion. The residue was triturated with hexane to

gi ve 7-acet oxi‘ﬁﬁ- .3 y- 3, 4- di hydr oqui nazolin-4-one (1.1 g, 27%.
[err]H NVR Spa¥ 7 Bk [err]) 2.29(s, 3H): 3.84(s, 3H); 7.42(s, 1H);
7.62(s, 1H); 8.1(brs, 1H) M5 - ESI: 235 [WMH [err] 10 A m xture

of 7-acetoxy- 6-nmet hoxy- 3, 4- dlhydrqu|nazoI|n 4 one (1.69g, 7.2muol),
thi onyl chloride (50kEpaing mattrial wasprepassd apdellonsat ed at reflux for 2 hours.

The excess 1 hi Ond sghilciickS3-otfkorty{FBNeRSeid (o0R PR MHEH) A4 oAy dichiBroageided U

azeotroped with toluene resi due was partitioned between nethyl ene
chl ori de ands <#8. maﬂwnmql)aDDMl"‘s(éﬂmDrwdsyddedgenotassnmat-bJMde(ﬁ&8u283mm01]1me

ovapor at L on. - DIBE (IR S-25 e D iner e Akt iy S 3001 SR8 29 Cen
i sopropanol  potfelh o mta%ﬁtet(soogh@dm hyldteclﬂdilﬁ: dchﬁ(SOl)ml)uTI‘Hc mmture

reflux for 2 hours The m Xxture . oned to cool, hexane add nd

the preci pi t a8 eptrastrdovitiehyl @e%a%m ined.exiragts Were gyashed with water an d sodhum

7- t 4- Saddria erteEh
(1agéelgOXZ3% ( Eh éﬁr/r N%/Ist)iggglgt rum 3%560?%“1 gﬁ)zszf?/ 3|_|)90‘e\d(éﬂj'??g?;?so?é OHQO

4.00(s, 3H) 20 giveOtlsy! 23H)oro-2+(2,6xliflyong-4-nitrophenyl)ethanoate (34g, 97%).
'H NMR Spectrum: (DMSOd,) 1.15(t, 3H); 4.1-4.3(m, 2H); 6.44(s, 1H); 8.17(d, 2H)
2.5M Aqueous sodium hydroxide solution (300mi) was added over 5 minutes to a
solution of ethyl 2-chloro-2-(2,6-difluoro-4-nitrophenyl)ethanoate (34.86g 125mmol) in
ethanol (300ml) at 5°C such that the reaction temperature was kept below 25°C. The mixture
25 was cooled to 18°C and 30% hydrogen peroxide (40ml) was added. The mixture was stirred
at 20°C for 2.5 hours. Sodium sulphite was added until the peroxide test was negative, the

mixture was acidified to pH1 with 6M hydrochloric acid and extracted with ethyl acetate. The
organic extracts were back extracted with saturated aqueous sodium hydrogen carbonate
solution, the aqueous extracts were acidified with concentrated hydrochloric acid and

30 extracted with ethyl acetate. The extracts were dried (MgSO,) and the solvent removed by
evaporation to give 2,6-difluoro-4-nitrobenzoic acid (4.89g, 19%).



20 7H); 7.75(s, 1H); 8.39(s, 1H); 8.77(s, 1H) Concentr at ed
aqueous ammonia (25m ) was added to a solution of 7-acetoxy-4-(5-

benzyl oxy- 2-fl uor o- 4- met hyl ani | i no) - 6- met hoxyqui nazoline (l.5g, 3.4mmol) in
met hanol (IOOqL@. The m xture was stirred at anbient tenperature for 30
m nutes, and WBETRWEES t he organic volatiles were then re BR/00365
evaporation. Further water was added and.fhe 25 precipitate was collected
by filtration, washed with water and drlg to give 4-(5-benzyl oxy- 2-

f1 uoro-4-nmethyl anilino)-7- hoxyqui nazoline (1.2g, 89% which
was used %y MEutpestm: t@ﬁgé‘g?grég@%bt i on. A mixture of

4- (5- benzyl oxy- 2-f g%ég ol ine
(440nmg, 1nmmol), 2 %%&gﬁﬁ?‘%&lﬁ%@?@ﬁ:&%&n)@ﬁggéﬁyofiggx}ollfﬁgg Eona

(150ny, |.| mm!h)ircoai <Blaiys( 5R0mg)ia sthanel ( 30mi) wO$tared u@drdratrospbere of h)uirdsgear 2-
br ormoet hanoly briieht tepGaiies thr A BA TR Glalyh $E RARG Loy AR misugh™' ) S

PCT/ GB97/ 08 Hfifomaceous earth, the filter pad washed with ethanol and the solvent removedty t he
m xture was maintai ned_ at 50[err C for . 2 hours. The reaction m xXture was

diluted wit WVW%‘PO““’S“’E&H“PB'P‘? W’P\’F“EWPH?SK%%I%@C acid and extracted
w th ethyl agqgﬁk ?M%@ 6 e2H ;Ngsq err]), the solvent
the

renoved by evaporatlon an r| tuf’at ed with ether and hexane
to give 4-(MBeES)I1G4§MH]T | uor o- 4 rret hyI ani l i no)-7-(2-hydroxyet hoxy)-6- 5

D 210s 5 o5, poch SoRgTeCsoqplini 30,3 MikinglEi contegiru s s 10 s,
2H); 7. 0518 @inlp wasldlided ovéPt 5 mithuteito & Slispenbion Ul F-amihid-2,6ifkYrsbensdit aci® 20( S,

| H) Acetlc anhydride  (55m, 0.58mmol) was added to a m xture of
4- ( 5- benzyl dR30me, 3 lSmmo!) in"acetic acid (6ml) at 15°C. The mixture was stirred at 15°C for 1 hour

{1 uor o- - et ARk NC ks B o SIS cBoRERTRRIHA(8068) b QoL

0.52mmol ), 1 trlethy am ne
4- ( NN- di et thydeochlod psid  Uimipat(BG) Thmadmry was hetesitat 95°C fobdintninutes land thiex t ur e

was stirred hour s lent .te ture wat e s, added,

organic | ayr—?tru 5'8% LdTgﬁxﬁ’é’ﬁb f’h \% %J‘é{ﬁ@ﬂ&ﬁ MB

Most of ths dxthotetiied (MaS03) mwaﬂvdaymembﬁévagaaﬁmo@wmlé}dw The
pr eci pi tateggﬁroduct was .col | ect ed by filtration to give

7- (2- acet ox 9(“3-6@9&&3%12 f1 uoro-4-net hyl ani i no)-6- 15

met hoxyqui na ' MR Spectrum (DVsQd[err]) 2.03(s,
3H) ; 2.22(5,;1(3?{] : 3’ 92%5 3&; 6)730(5} 4 i\l 4H); 5.08(s, 2H); 7.13(d, 1H);
7.18(d, 1H ;Ms.-:BSk.wz([MH]BH) 7.80(s, 1H) 8.30(s, IH); 9.42(s, 1H)

4-Chloro-2,6-difluorobenzoic acid (500mg, 2.6mmol) was added to a solution of
20 diphenylphosphoryl azide (737mg, 3mmol) in t-butanol (8ml) followed by triethylamine
~ (477ml, 6mmol) and the mixture heated at reflux for 2 hours. The reaction mixture was

allowed to cool and the solvent removed by evaporation. The residue was dissolved in ethyl
acetate, washed with water, dried (MgSO,) and purified by column chromatography eluting
with increasingly polar mixtures of methylene chioride, hexane and methanol (1/1/0 to 95/0/5)

25 to give N-t-butoxycarbonyl-4-chloro-2,6-diflucroaniline (170mg, 25%).
'H NMR Spectrum: (DMSOd,) 1.41(s, 9H); 7.39(d, 2H); 8.86(s, 1H)

A saturated solution of hydrogen chloride in ethy! acetate (4ml) was added to N-1-
butoxycarbony!-4-chloro-2,6-difluoroaniline (330mg, 1.3mmol) and the mixture stirred at
ambient temperature for 2 hours. The precipitate was collected by filtration to give 4-chloro-

30 2,6-difluoroaniline hydrochloride (140mg, 56%).
'H NMR Spectrum: (DMSOd,) 6.12(s, 2H); 7.08(d, 2H) _



Exampl e 14 20 A m xture of

4- (5- benzyl oxy-2-fl uoro-4-net hyl ani | i no)-7-(2-hydroxyet hoxy) - 6-

met hoxyqui nazol i ne (150ng, 0.33mmol), (prepared as described for the
starting material in Exanpl e 13), and 10% pal | adi um on- chgps pﬁ%,, | yst
(20ng) in ethyWosdt e (8m ) was stirred under 1 at rmspher Ey%rogen
at anbi ent- tenperature for 18 hours. The_gatal yst was renmoved by
filtration threugh di at omaceous earth and nost of the solvent renoved by 25
evaporati on and hexane added to the residue. The resulting precipitate was

col l ected by filtration and dried to give
4- (2-f1 uor o- Sghydr}4g4- met hyl ani | no) 7- (2- hydr oxyet hoxy) - 6-
met hoxyqui naz#gl n '%50 ng, 41% . [err]H NMR Spectrum (DVsd[ err )

2.14(s, 3H): 3.80(qA mairture of Gmethoxys7H3-merphlipopropgxy)-3.4«lifiidroquinazolin-4-one
6.90(d. 1H): s,
e o a7y e pghol b niolk (sufh Al SMPBhirogd) v ralcd plscfi fof0
PCT/ GB97/ 0036f0ours and allowed to cool. The excess thionyl chloride was removed by-eva®ration and the

C3rom. . crmisee oy e i ol A TR R FRES SR R Rt

Exanpl e | bUt OY56rhmbl ?tﬂlégﬂﬁ 16miva saﬁﬂditﬂ'thesohdremdueandthenuxturewas
chl oro- 2, 6- d| ognlrf‘?lne) h ogaﬁ}&g(rl degél?? 0.89nmol ) in |sopro anal

(8n) were 5 hmtdcni refluxforf2 murmdthem - Tha EeshiAg Rresipitate Wk solierted
| | owed t db
allowed Lo co § ,t\%asﬁgfj\gﬁ'r ﬁgﬁg‘en% Iﬁlﬂ&a&#{ aﬁg'd%& af’l?eq“@fﬁ%ﬁ& plodhidtSaked by

filt t , t

( I4 c L?OIY 8n21(ﬁn€$fé¢l wtth Wéﬁsps%;uﬁggyﬁ@ﬁmmommm ;ag o suspensioncnd dhel produgtwas
45ny, 169 >250 . NVR Spect D\VB

11075, 150l kb i e B A i o, o

1H) %Honﬁé&eﬁ%ﬂl Sy give MZ-ﬂuom—&hydTb?minMImﬁieﬂioxyHS(B-

prepared as fo sol uti on of 5-di fl uoroni trobenzene
(20g, 126mm| ) merphelitepropiixy)quinazeine dd@mg27095 8ni | 129mmol ) in DVF (60mM)

was added to t gngpb (DK
-25[err]C ove?ﬁmww m xt&rJrl §Wg822§t%l rreé %jz%'ﬂzss ‘m r)fut es at%4m
-25[ err] C t h$13.90(s, PHYM21HRH); 6.85-6:95(tn,1 2H); G 10{sc &HY; eozsgs TED8.2364, MEIN 92068, 8H) ¢
acid (500m) e a us m xture was e te th,eth etate, the
combi ned ext raf;{?"ée‘\’@ra@a%ﬂ§hed wi t FOURt er aﬁjgggdl um\% g]]nydr%)qge?:ﬁcar bonat e
sol ution and c{fz;}@qq @\gsq err]) anRedqdiRsSol \Ceg2.4r enovEb.Dy emR7% i on to

The starting material was prepared as follows:
20 Sodium hydride (400mg of an 80% suspension in paraffin oil, 13.3mmol) was added
1o a solution of phenol (1 .26g, 13.3mmol) in dry 1-methyl-2-pyrrolidinone (20ml) and the
mixture stirred for 10 minutes. 7-Benzyloxy-4-chloro-6-methoxyquinazoline (1.6g,
5.3mmol), (prepared as described for the starting material in Example 4 but with an aqueous
work up), was then added and the reaction mixture heated at 110°C for 2 hours. The mixture
25 was allowed to cool, water was added and the mixture extracted with ethyl acetate (3 x
100ml). The combined extracts were then washed with 2M sodium hydroxide solution, water
and brine. Removal of tlre solvent under reduced pressure gave 7-benzyloxy-6-methoxy-4-
phenoxyquinazoline (1.6g, 84%) as a yellowish solid.
'H NMR Spectrum: (DMSOd,) 3.98(s, 3H); 5.37(s, 2H); 7.25-7.6(m, 11H); 7.60(s, 1H),

30 8.54(s, 1H) '
MS - ESI: 300 [MH]"



20 give ethyl 2-chloro-2-(2,6-difluoro-4-nitrophenyl)ethanoate (34g, 97%.

[err]H NVR Spectrum (DVMSOd[err]) 1.15(t, 3H); 4.1-4.3(m 2H); 6.44(s, 1H);
8.17(d, 2H) , 2. 5M Agueous sodi um hydroxi de sol ution (300m) was
added over 5 minutes to a sol ution of ethyl

2-chl or o- 2- (2R HPM3or 0- 4- ni t rophenyl ) et hanoat e (34. 86g 12FGHFBI7936S

et hanol (300m ) at 5[err]C such that the reaction tenperature was kept

bel ow 25[err]C. The m xture 25 was cool 2d% o 18[ err] C and 30% hydr ogen

per oxi de (40nml) was_added. The m xture was stirred at 20[err]C for 2.5
hours. Sodi um sul phi-B&® Yaﬁﬂﬂé@%ﬁh&l enox¥qyiRazaline {d69rag, 0. 4dgmalbigkFA Bml) he

m xt ure was L Shfel |30\ My Ik i X1 T, t.1.h
et hyl acet at g?é %ieéd%gm?%gdr? i3g‘ﬂé1§(1§'l$ gct S é@ﬂ%&tﬁg‘%?rbgg?% rﬁé%lﬁﬁ‘gg}gg?%\%%d
aqueous sodi treatéd with ganeousssotivmehydrogen sasbenatemolutivh.e Thejprecipsatakproduect svayer e

acidified with, concentrated hydrochloric acid and xtracted with ethyl
eernt o TheeoleRa BY BRSNSyl ool TR Ayt Pty
evapor ati 013 plenfkypindzélingi( 10545y, 88%).ni t robenzoic acid (4.89g, 19%.

WD 97/ 30035
PCT/ GB97/ 00385NMR Spectrum: (DMSOd,) 4.00(s, 3H); 7.20(s, 1H); 7.25-7.35(m, 3H); 7.4-845(m, 2H);

[err]H NMR Sp‘ggﬁrﬂmlé’%@qjﬁ?rr]) 8.14(d, 2H) A m xture of

2, 6-difluoro- itrobenzoic acid (2.5g, 12mml) and 10% pal | adi um
on-charcoal M&-ESIs269[B@MIg) in ethanol (1 50nm) was stirred under |

t h f hyd t i ent. t t f 3 : tal yst
s removed by 111 SREEIpor bR Ping e 4 3mh, (£ 4w chen Soq 158 B2, 6.
hed wi tjp e14aay)0l06a1blY, has sdiled @7-hydr6R).6shehbxy-4-féARSGdink
TZm’enoYMZ, 6- g;‘:ﬁéﬁgggfg%ﬁg’i@%é%ﬁ% n?:%@gin l:;:‘[ﬁé r H[YE:I\/Ih?é_ygﬁéggt ‘?gltjx\r/neted
(DVBQd6) 6. 128 A : . _ paixture was heated at A
sol ution of gqgEy, m&.ﬁg&.ﬁtﬁ&?ﬁmed?ackﬁmasoia&&a@gesﬂuve@wﬂmwm'hfe acid

10 (2ml) was added over 15 mnutes to a suspension
4- ami no- 2, 6- volatilepwercaemaned fromi the filtratesif0emgporaticnd fihe Irdsidue vas ptuiifieddryi cblpin )

at 15[err]C ,The m xture was irpred at, .15l err] C hour hen at ed
fo 907 or 1] C SaeAREretY Ay pelblent tuypitelmbonel. Soohp e smebrity 7O
concent r at Bdmorpholifloprepdx9)-4-phérodik gquirkZoline (20g,68%). The ni xture was heated at
95[err] C for, 45 mnutes and then |l owed to coqal. The m xture

di |t et wi ¢ nHAMIR Speckars COMSORDP @ a: B30 35@ O BBy H85(ebact s

P S AR e R R R R

(DVBQd6) 7. SMSHESIHBO6 MBS - ESI: 192 [MH [err]

4 Chl or -2, 6~ 1 ug1,00ER2 8 £ 2fesh.§ 20 WSOy ¥heR5 ki BRbLE O

20 2.48mmol) and 2M hydrochloric acid (25ml) was heated at 100°C for 2 hours and allowed to

cool. The solution was basified with solid sodium hydrogen carbonate, and the product was
extracted with methylene chloride. The organic phase was passed through phase separating
paper and the solvent removed by evaporation to give 6—methoﬁcy-7-(3-morpholinopropoxy)-
3,4-dihydroquinazolin-4-one (750mg, 95%) as a pale brown solid which was used without

25 further purification.

MS - ESI: 320 [MH] THIS S;EEELTAEQS BEEN
Example 17

A mixture of 6-methoxy-7-(3-morpholinopropoxy)-3,4-dihydroquinazolin-4-one
30 (370mg, 1.16mmol), (prepared as described for the starting material in Example 16), thionyl
chloride (Sml) and DMF (3 drops) was heated at reflux for 2 hours and allowed to cool. The

——
—

——

This Sheet

e



20 di phenyl phosphoryl azide (737mg, 3mml) in t-butanol (8m ) followed by

triethylam ne (477m, 6mol) and the m xture heated at reflux for 2
hours. The reaction m xture was allowed to cool and the solvent renpved
by evaporation. The residue was dissolved in ethyl acet at BekeXV t h

water, dried (MSB#End purified by col umm chromat ography el'uting Wi th
I ncreasingly polar m xtures of nethyl ene (‘Slql ori de, hexane and net hanol
(1/1/0to 95/0/5) 25 to glve

- N-t-but b | -4- hI I
L ony et Do B S SRS ol i oot BT,
- saturated sol yy, gfsonwﬁ eﬂmmsfbtznnu&e-s-nymmma@mm, 1. F0ththolyAas dedekiiddt 0

Nt - butoxyca onyl -4-chl oro-2, 6-di fl uoroaniline (330ngy, 1.3mpl) and
the mixture stnEP6i74tA2), mammolt(b!?m‘éw&%%ﬂdédmhe wlméueﬂlﬁéhedﬂwff)mt e

was col | ected i
hydr ochl ori de %ﬁ%‘ﬁr@éﬂ%ﬁ h(SuQs %ld%7W§N§9gpggf (r)}}%i Ze %k}swfer )Mg{‘ﬁ‘cﬁoge
2H); 7.08(d,5 3 the precipitate colléd@dDy/fiRaRMm. The crude solid product was suspended in aqueous

Excl/npeﬁg 7/1203 6550d1um hydrogen,saghonate, goflected again by filtration and purified by co?umn

6- met hoxy- 7- FiRP Rt Inethyfen€ cHivH fibihRRY ahnridmitr (90071071 13 SVEN-(4-
1.16mmol), th| ony p(‘)’?lg%eﬁ?Srﬂ) and DMF (3 drops) was he(at ed a% refl ux

for 2 5 hours chWﬂmed—lwdrwemhn%mxmsﬂmemmhewmmaqmszqi'@m)ved
by evaporati 03 253; resi due was azeotroped with toluene. A solution of
2-fluoro-5-hy ?% - mL.t hyl ani | i ne (220ngy, 1.56mmmol) in isopropanol
(10mM) was agdHANNMR Spectnmel(DMSOrE) 210(em, 2H); 2.362.65(nt, 6HY; (s 4H)i 2952 3H14.15(1,
reflux for hours_and_t.h I 0 0] .., The.r | t.1 ci.pitate was
col | ect ed b}ﬂﬂiﬂ&b?iﬂf’ﬁﬁ&ﬂ%ﬁ‘ﬁ ’%ﬁi#ﬁ(ﬁﬂg’)bﬁ% ARG The

i mpure solid pedgsi: 448 treated with aqueous sodi um hydrogen carbonat e,
to give a suspension and the product was recollected by filtration and
purified by ccﬂlmtdhndms ‘ogr aphyFeyndt i ng & 5711m3t hyilehd =~ N 12.0

chl oride/ meth to give
4-(2-fluoro-5- y‘;'%i' nmet hyl ani oSe- 6- rret oxy 7- (% 52 N12.1%

nmor phol i nopn§poxy) qui nazol i ne (140rrg, 279 . "H NMR Spectrum
(Dvsd[err]) 2.0(m, 2H); 2.15(s, 3H); 2.35-2.55(m 6H); 3.55(br t, 4H); 15
3.90(s, 3H); 4 leldi): 6.85-6.95(m 2H): 7.10(s, 1H); 7.75(s, 1H);
8.25(s, 1H); 9.20(s, 1M Ethereal iy H'E:El’onaé‘@ m'§lmmol)vﬁ@ldﬂﬂhdto4-chﬁr@3—tﬁethoxy-

H6. 1 N 12.4 C[err]H[err]_%ierr] 4 Requi res C B62.4
H 6.2 N 12. 7>42-methylthioethoxy)quinazoline (0. g, mmol) and 2-fluoro-5-hydroxy-4-methylaniline

(0.44g, 3.12mmol), (prepared as described for the starting material in Example 8), in
20 isopropanol (25ml). The mixture was heated at reflux for 2 hours, then allowed to cool: The

resulting suspension was diluted with acetone and the precipitate collected by filtration and
purified by column chromatography eluting with methylene chioride/methanol/ammonia
(100/8/1) to give 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-
methylthioethoxy)quinazoline (580mg, 52%).

25 'H NMR Spectrum: (DMSOd,) 2.15 (s, 3H); 2.23(s, 3H); 2.94 (t, 2H); 3.95(s, 3H); 4.33(t,
2H); 6.92(d, 1H); 7.00(d, 1H); 7.20(s, 1H); 7.83(s, 1H); 8.38(s, 1H); 9.30(s, 1H); 9.33(s, 1H)
MS - ESI: 390 [MH}

Elemental analysis: Found C 574 H 5.1 N 10.5
C,,;H,,N,0,FS 0.5H,0 Requires C 573 H 53 N 10.5%
30

The starting material was prepared as follows:



The starting material was prepared as follows:. 20 Sodi um hydri de

(400ng of an 80% suspension in paraffin oil, 13.3nmmol) was added to a
sol ution of phenol (1 .26g, 1 3.3mol) in dry 1 -nethyl-2-pyrrolidinone
(20m ) and the m xture stirred for 10 m nutes.

7- Benzyl oxy- WORTMEI 6- met hoxyqui nazol i ne (1. 6g, 5. 3mmol PCT/GBIM9865ed as

described for the starting material in Exanple 4 but with an aqueous
- work up), was then added and the react "ot i xture heated at 110[err]C for 2

: hours. The m xture 25 was allowed to cool, water was added and the m xture

extracted with et RyGhleroethykracthy splphide (12ei0Pmmfwazadded e -bydronyet-s wer e
' then washed wi | | ' . I_nhe. Renoval
~ of the sol vg#[tﬁo gﬁﬁﬁﬁﬁgﬁ?z}é’g&%&ggﬁﬁéﬁg‘gw n(;ﬂg nzyea(%)((if/%c gP %Je]@ﬁg{?y-ag‘-mg
- phenoxyqui nasatdriahin Exhmiple, 1634041 patmssiuny edrbanates(6.0g043.4mmol) in DMENYBmBp aher um
' (SDIQE(OS“S) 1% ?n%&tsurq )@@3 _h’egg@ g&g@'& %ho?nfs%ga leofsvsergl to :cL:éLolii.) 'I'hc:7 m?:?t&rse ’wa:sli li_ii}téreg,oand
- 56- 5 the volatilesRRAE dnfov¥d foMith RPSPAORY THEFRdLE Gal T&ﬁm by
m e sol vent was

0.44mmol) in TFA (3m) was heated at reflux for 30 m nutes.

renmoved by €@ dmptogaaply cheing adthapgthylens chlogideimethane] (86/d s toginti Gimethpxly-ogen
b t | At | L.l o0l l ected by filtration,
tashed w t h TaIhRLEE bR R Rl BB T sslBg?) U1 27 By THTTration
PSP e e et MM RSO 00
. 20(s, 3H),: .7.4-7.55(m 7. , ©10.73(s,
MS - ESI: 24dmped Mﬂ’rpydmlﬂ“m acid Z’é“&‘f’%%ﬂw’%éf"ﬁ Rdwopsse Themipure
4.5mol ) , 16 dvas Adwéd 18 FbolShtfd metfifiene dhloridé 3R add%%v?iﬁig‘.ﬁmﬁTgxlgth give a white

7- hydr oxy- 6- met hoxy- 4- phenoxyqui nazol i ne (1.0g, 3. ! pot assi um
car bonat e ( Preipitateg Theprecipitaty was/rolfegtediby filtyationwashed withagten and methylene.

Filtrati on, gtor R Gichde e QB hdho by iRbenad B AR oo FBAE | DY
evapor at i on hydieehlorids (dLig, 886). puri fi ed by col um chromat ography eluting with
6 163 hoxy- 7 HST SrBratn SOMSSY 5 2300, NE e 2+ 260 340 4 106 ZDCHRs, 11

H NMViS Sepe 2.0 2H); 2.35-2.55 6H); 3.6(br s,
AeRlpagii ,IIHWs.igﬂ\,@ﬁgL)e;”]??%_?_ggl(m H%%H); 7.4‘0(s,(T|—|);H)7.45-7.(5&r3(fn

4H); 3.95(s, 3H); 4.2
o2H) : 7.55(s,M&:&§I=9638(IHT 1H M5 - ESI: 396 [MH [err]. A m xture
of 6- et hOXMydrndnial TRAIPHS! | NOPT ORGAW) - 4- PRy Ul NGzoh | ne (f §gONY,

C,;H,N,0,S 1HCI Requires C476  HS50 N 93%

A mixture of 6-methoxy-7-(2-methylthioethoxy)-3,4-dihydroquinazolin-4-one

20 (1.07g, 4.0mmol), thionyl chloride (20ml) and DMF (4 drops) was heated at reflux for 2 hours
and then allowed to cool. The excess thionyl chloride was removed by evaporation and the
residue was azeotroped with toluene. The solid residue was partitioned between aqueous
sodium hydrogen carbonate and methylene chloride, the organic phase was separated and
washed with brine. The organic phase was passed through phase separating paper, and the

25 solvent removed by evaporation to give 4-chloro-6-methoxy-7-(2-
methylthioethoxy)quinazoline (810mg, 71%).
MS - ESI: 285 [MH}*

Examples 19 and 20
30 3-Chloroperoxybenzoic acid (wet, 50-60%, 500mg), (3-CPBA), was added to a

solution of 4-(2-fluoro-S-hydroxy-4-methylanilino)-6-methoxy-7-(2-



2.48mol ) and 2M hydrochloric acid (25m ) was heated at 100[err]C for 2
hours and allowed to cool. The solution was basified with solid sodi um
hydr ogen carbonate, and the product was extracted with methyl ene chloride.

The organi c phase was passed through phase separating paper
sol vent renove®®¥¥Pdporation to give 6-nethoxy-7-(3- mrpholﬁﬁgﬁé’gﬁg‘f

3, 4- di hydr oqui nazol i n-4-one (750ny, 95% a%a pal e brown solid which vvas
used wi thout further purification. S 320 [MH [err] Exanpl e 17

(370m. 1. 16mAsR R EREN R b S5 ED Lﬁﬁ%ﬁ A

Exanpl e 16), tlﬁEtEWéﬂe chloﬁhé Mh(aﬂm) %Q%ﬁl@@ﬁhh s bESLOPBA
reflux for 2 hours and allowed to cool. 97/ 30035
PCT/ GB97/ 00365vere added (total 160mg). The mixture was checked for remaining oxidapy,-and thearplatiles

wtn "t ol uendEatdBvERLaortiond R AR A0 sl By ek Brori A )

SOmmh 1), I(35 edﬁﬁg mﬁeﬁbéhyhr:]nt chidridé/methaddl)(9/1) ro g:mﬁbﬂnmol-s-hymy-atwas addedOI
to the solid resjdue_a tem rs an
then al | owed tethyjanpili “3*1@ %ﬁf'ﬂ!’g &‘?"9@& (ﬁﬂa&t'ﬁg’g

precipitate cohlrgqum e drol(szmgzgas(Imq)cs wks ﬁglado(prz@m@sm)sum? Risd

in aqueous en car nate, col aln filtrati on and

purified by ccﬂm 1H); %h?(éxrﬁi)b’éﬂé(phW)QV@B(Snljl)zvﬁﬁh(s 99@(%1}1),930(8, 1H)

chl ori de/ met h éﬁ % 00/ 10/1) to give 4-(4-
chl oro-2-fl uo W yani | i ne) - 6- met hoxy- 7- ( 3- nor.phol i nopr opoxy) qui nazol
i ne ( 16019, Eleéémal addlydier r ] H NVRowzdect r ui@ S3.0VSCA[Hr4.9) 2N0m 2H);

S o i Lot psid Regus; vy Casigs s HAS 10N igavk ?Eém s

ESI: 463 err - 7. H5.3
N 12.0 [ 2/':[_“ eE r] H][ era?ii N[ glri‘lrﬁﬂiﬁg}h?ﬂﬂxbrﬁﬂ-&ethylamfﬁﬁtgﬁﬁtlhgys@(5— C57.1 H

5.2 N 12. 1%uethylsulphinyhjst Xl'mllmazﬂlme (120mg)29%X her eal hydrogen chl ori de

(73( % mrret ﬁy llm %%ﬁ%ﬁ%ﬁ%‘,ﬁ% A0 ﬁ%ﬁg@bﬁ)ﬁgﬁﬁbﬁ). ?érll a(m, 1H); 3.37(m, 1H); 3.94(s,

2-f1 uor o- 5- h§ BH)x4.53(my2Hy6.920d, | 1IH)L6.97(d( [H) 283(s 31 H)2 830(s) 1H); P12@(3alld)y) 938(s, 1H)
descri bed for tgeE§ amgwlg{]nat erial in Exanple 8), in

.

Elemental analysis: Found C 555 . H 50 N 10.0
C,,H;oN;0,SF Requires C 56.0 H 54 N 10.3%
20 Example 21

A mixture of 6-methoxy-7-(2-(pyrmrolidin-1-yl)ethoxy)-3,4-dihydroquinazolin-4-one

(260mg, 0.90mmol), thionyl chloride (5ml) and DMF (2 drops) was heated at reflux for 45
minutes and allowed to cool. The excess thionyl chloride was removed by evaporation, and
the residue azeotroped with toluene. A solution of 4-chloro-2-fluoro-5-hydroxyaniline

25 (160mg, 1.0mmol), (as described in EP 61741 A2), in isopropanol (Sml) was added to the
residue and the mixture was heated at reflux for 1 hour and then allowed to cool. The mixture
was diluted with acetone, and the solid product collected by filtration, washed with acetone
and dried to give 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1-
yDethoxy)quinazoline hydrochloride(381mg, 83%). |



20 i sopropanol (25m ). The m xture was heated at reflux for 2 hours, then
all owed to cool. The resul ting suspension was diluted with acetone and
the precipitate collected by filtration and purified by colum

chromat ography eluting with nethyl ene chl ori de/ net hanol / annoni a

(100/ 8/ 1) to WOPEBM332-f| uor o- 5- hydr oxy- 4- met hyl ani | i no) - 6- RETHEBIYO036Y 2-
nmet hyl t hi oet hoxy) qui nazol i ne (580ngy, 52%_. 25 'H NMR Spectrum (DMSOd[err])
2.15 (s, 3H); 2 23(s, 3H); 2 94 (t 2H)"6§‘95(s 3H) 4 33(t, 2H) ;
6.92(d, 1H); OOd 1H); 20( s ; £ ; g , 1H); 9.30(s,
1H); 9.33(s, "’ Spegtyum: (:wsoggdq fi(bm} H).3@|067rn§rﬂ¥b)|; Arial(hsinsdH); 4.05(s,

gogafler r ]. @) Rqu%réekg' ZH)’('? zésﬂl’ém fl}(é,?%ﬂ), 8 ﬁgig%%(gg’rlw ﬁ{fd,rq ?ﬁ’ﬁ'] E%S(br S

starting mat ¢H);dll.76ds sptH)pared as fol | ows: WO 97/ 30035
PCT/ GB97/ 003 - 58 -
2- Chl or oet hy&ssfm'f'%f”smﬂﬂn de (1.2g, 10.9mmol) was added to 7-hydroxy-6-

net hoxy- 4- Bhepmenabhidysit | ne (2. 259, Fodwarol ) .c (4arepar egy 3g des rid)@d for
the starting material in Exanple 16), and potassium carbonate (6

43. 4mml ) i nCoMENQ@EHF PHCTAd TisoprapatolRequires heGtS9ct at 1HDPrr] CNfU}9% hour s
and allowed to cool. The m xture was filtered, and 5 the volatiles were
renoved fromthe filtrate by evaporation. The residue was purified by

col uim chr omat ogr ap‘hysteitmgimgpnalw&prqbdngdsrfdmﬁﬂ ori de/ met hanol (96/4) to

glélz,//()e 6- met hoxy- %ﬁ@mgﬁﬁiptym) J hy&lrzvchlorpdg (;}USIInQIFilczl)O\lwIasna(?idt(uiL t057§g’
6- met hoxy-y %d:ﬂ%‘g}m&ﬁﬂ .Q;’L_}klﬂﬁ nbsHEn

and 2M hydri{)c | or’i c aci C’i@ 5mi ??Y\ﬁgtsdhea?‘e(%gé;? 100’1%%5?? or dgilours

m xture 10 walartingmajgsial inExample 6&{?@ petapsjure garbonate)(3iSge283mma DMﬁBﬂml)
stirring. to g4.Ve&.:3 I t |l e
filtration, \j\q‘/g%l"lec %%wt?de‘?( lg ?{S?rsmc?al %ﬁ:“g%o?fe%%en' T eg f%“g?
6- net hoxy- 7- éﬂiﬂewhlphlehmtrhnﬁveﬁfﬁmﬂﬂﬁlﬁltj‘dCBﬂwmﬁbn rfl‘l{bresiﬁ:ewas purified by

310 . 04( 1 colipin gpsioghapbyiuigs b meligel cHog @e@mﬁ%miwp@%%

g : ig( Z , 1Hs E'wehﬁ ofl v@?ﬂh w%@ﬁt\% with Ethyl acetaleR9Bive Glmélﬁﬁiywl_%l&noxyﬂ-(fo und

C 6. Cosmiotidin-1- err] err]N‘[err]qurr

equi r es yarplidin- | Yl)‘Fﬂl‘Bi)’BlmmZNl@( }mg, 15%) as a w xture of

6- met hoxy- 7- (g NiRR 'Rpbditin? PHNROG)) BostmTaiy: 9's3aH! 4187 2850 2EH"$ 95¢s, 3H); 4.25(t,
2H); 7.30(m, 3H); 7.38(s, 1H); 7.50(m, 2H); 7.55(s, 1H); 8.5(s, 1H)
MS - ESI: 366 [MH]

20 A mixture of 6-methoxy—4-phenoxy-7-(2-(pyrrolidin-l-yl)ethoxy)quinazoline

(565mg, 1.55mmol) and 2M hydrochloric acid (Sml) was heated at 90°C for 90 minutes and
allowed to cool. The solution was neutralised with aqueous ‘so_dium hydrogen carbonate, and

the water removed by evaporation. The residue was purified by column chromatography
eluting with methylene chloride/methanol/ammonia (100/8/1) to give 6-methoxy-7-(2-

25 (pyrrolidin-1-yl)ethoxy)-3,4-dihydroquinazolin-4-one (480mg). This material was used
without further characterisation.

Example 22
IM Ethereal hydrogen chloride (0.72ml, 0.72mmol} was added to 4-chloro-6-

30 methoxy-7-(2-morpholinoethoxy)quinazoline (210mg, 0.65mmol) and 4-chloro-2-fluoro-5-
hydroxyaniline (115mg, 0.71mmol), (as described in EP 61741 A2). in isopropanol (5ml) and



20 (1.07g, 4.0mmol), thionyl chloride (20m) and DMF (4 drops) was heated
at reflux for 2 hours and then allowed to cool. The excess thionyl

chl oride was renoved by evaporation and the resi due was azeotroped with
tol uene. The solid residue was partitioned between aqueous |

hydr ogen car boNR¥3W¥ net hyl ene chloride, the organic phase R@Z‘g@g&fﬁt ed
and washed with brine. The organic pha\sg was passed t hrough phase

separ ati ng paper, "and the 25 sol vent rendved by evaporation to give

4- chl or o- 6- et hoxy- 7- ( 2- nmet hyl t hi oet hoxy) c‘w nazol i ne (810ny, 719

M5 - ESI: 285 thevaixuse ;nqated at reﬂugfg,%}p@gs@g owedstg cool. The mixture was difuted

7 125 O 6 s Sy ot i i

WO 97/ 3035 dissolved in methylene chlonde/ammoma (10011) and methanol the msolubles removed by
PCT/ GB97/ 0036 . . .- -

nmet hyl t hi oet hgﬂ%‘{?ﬂi“ﬂﬁ%lvf’ﬁgl"f Erggerf:ﬁmoiedmpf ﬁlt(:g? 8%3‘?388%%“ 5@&&“?‘6&6"‘?‘&
Exanpl e 18), 5 iyhs wasﬂeatvhm WAte b deed @it -shiovo2-Blbrol SHidroxyiiilio)&- hour s,

2 further portions of 3-CPBA were added (total 160nmg). The m xture was
checked for r emethesy-G(Zomorphelinogthexy)quingzaline (§0mg, 21%)er e r enoved by

Gl iting w th nBOREREAHE: IDNEGHFERAR SHGH. g7t 2 2Ry S SR AR 260

4-(2-fluoro- 52]1@;11 UMY WH); 7.23(s, 1H); 7.38(d, 1H); 7.79(s, 1H); 8.37%(s, 1H); 9.43(s, 1H); 10.17(s, 1H)
met hyl ani | i no).- @{ g%ém(z (et hyl sul phonyl ) et hoxy) qui nazol i ne (94ny,
1999 . [err] N m (DVMSOQd[err]) 2.15(s, 3H); 3.18(s, 3H);

3. 70(1, 2H) 10 fuBhktal saitfsi:d. SO(! PG € 960, 1M1 O7IILEH) ;7. 25(s,
I'H); 7.83(s, 1H) 8.33(s, 1H); 9.27(s, 1H); 30(31’4_}‘|4£93 MS - ESI: 422

[MH[err] 10 Kh.HahOaCIFA28H,0i s RequiregyndC 5 N {1.9% N 9.7
CerrJ]Herr]Nerr]Qerr]SF 0.5H err] O Requires C 53.0 H4.9 N 9. 8%
and 4-(2-fluoro-5-hydroxy-4-nethyl anilino)- 6- rrethoxy 7-(2-

(et hyl sul phi nyl) et mnmgmuialmspmMasm [err]H NVR Spectrum

( DVBQ]

SH) ;A 53(m 2H) ;o g Piprocentbang (o 18 g (’g&wﬁéédtgﬂévyﬁ@xg%uhgﬁﬂs 15

9.27(s, 1H) 15 %h@ﬂfx%qmﬂfh‘blmc (0"@ i 8%01)%%& @dstribed foﬁh@ﬁf&lﬁh matefial insi s:
Found Herr err] qier r] SF

Requi r es C @@mple 16), anﬂpgtaspmm cquqm.tqﬂ/gg, sqmmo in DM (6 1) and the mixture was
heated at 85°C for 2 hours, and was then allowed to cool. The insolubles were removed by

filtration, and the volatiles were removed from the filtrate by evaporation to give a residue
which was purified by column chromatography eluting with methylene chloride/methanol
20 (97/3) to give 7-(2-bromoethoxy)-6-methoxy-4-phenoxyquinazoline (440mg, 63%).
MS - ESI: 375 [MHY
A mixture of morpholine (8ml) and 7-(2-bromoethoxy)-6-methoxy-4-
phenoxyquinazoline (450mg, 1.2mmol) was stirred at ambient temperature for 3 hours. The
excess morpholine was removed by evaporation and the residue was partitioned between
25 aqueous sodium hydrogeh carbonate and methylene chloride. The organic phase was
separated, passed through phase separating paper and the solvent removed by evaporation.
Trituration of the residue with isohexane gave a solid which was collected by filtration and
dried to give 6-methoxy-7-(2-morpholinoethoxy)-4-phenoxyquinazoline (410mg, 90%).
MS - ESI: 382 [MH]'
30 A mixture of 6-methoxy-7-(2-morpholinoethoxy)-4-phenoxyquinazoline (400mg,
1.05mmol) and 2M hydrochloric acid (10ml) was heated at 100°C for 2 hours and then



20 Exanple 21 A m xture of

6- met hoxy- 7- (2- (pyrrolidi n-1-yl ) et hoxy) - 3, 4- di hydr oqui nazol i n- 4- one

(260ng, 0.90mml ), thionyl chtoride (5m) and DMF (2 drops) was heated at
reflux for 45 m nutes and allowed to cool. The excess thionyl chloride
was renoved bywe@eu¥8¥sati on, and the resi due azeotroped w PET/GBITHEIS. A
sol ution of 4-chloro-2-fluoro-5- hydroxyanlllne 25 (160ngy, 1.0mmol), (as
described in EP 61741 A2), in |sopropandl:%5n1) was added to the resi due
and the m xture was heated at reflux for 1 hour and then allowed to cool.
The ni xture allowedtogiopk,tTdg mikture wizsaentlisediwith selid sodivmihysregdn carborald. ect ed by

fil [ ,
0 (4" ol or o FEh by BEE L0 Aac eav@AluitloReigh GicUnieh was collpctod by irgtion,
yl ) et hoxy) quiveasked wilttadeyoele anchdriuditd g{vBGlxﬁ@ho:&?MIZ-morphohnoethoxy) 30 97/ 30035

PCT/ GB97/ 00365 60- [err]H
NMR Spect r umdipysraseeelintd-one (320me, 180%9). 3.20(br s, 2H): 3.5-3.7(br
m 4H); 4. 05Ggs - EsBhbe ugs(t, 2K 7. 20(d, 1H); 7.5(m 2H); 8.45(s, 1H);
8.80(s, 1H); 10.5(br I'H); 11.35(br s, IH); 11.75(brs, 1H) M5 - ESI:

433 [MH] [err] 5 ammaf 6@;@0}@173(2-morpholmoethoxﬂﬁi,maihydroqtﬁndtﬁhﬂ#one H

Requi res ¢ G Togiblcl, bab Gibgletithiyhha DRAF 1 opedoa belil R o

was prepar ed hLipgrsfafill ABWed to cool. Excess thickry( aﬂ&ﬂeﬁﬁd@%ﬁd\}&lw re(vﬂiokdﬁbﬂ find the
hydrochl oride (1.27g, 7.5mpl) was added tqQ 7-

hydr oxy- 6- metTRRGUpP-WAS JEROHFOREHitl tolusne. ., Ehe residue wag PPFH?@F?“ betyseanpanesys sadium
descri bed h ﬁﬁﬁfc %%Jnf‘c

car bonat e f(lg éﬁgﬂb enc_ar tah&'ﬂxe%&%bﬁhuﬁl@ b r% xture S ea?g%

110[ err] C f orbrisie aud fikeredironigh phasd scparatmg papeTh'&lmotatdesavmrcnidvbd by adporauomnd
the volatiles [e. r m)ve m,t he ate va e
was purified ?841%?&]1?'86?%8 Eraphy %‘Bﬂ WM‘}\"%HQMJ SFnethitol
chl ori de/ net {e6ray lozglmclﬂoro(slﬁ%&yl7~(z-mohﬁmﬂn¢sum9)qmﬂazdw.- cswips68%).t ur at ed
with ethyl acetate to aive 6-methoxy-4-phenoxy-7-(2-

(pyrrolidin- 1M§ f‘gl ‘384 !ﬂl nazol i ne (200ng, 15% as a white solid. "H
NVR Spectrygt (DVMSQd[err]) 1.65(m 4H); 2.55(m 4H); 2.85(t, 2H); 3.95(s,
3H); 4.25(t, - 2H); 7.30(m 3H); 7.38(s, IH; 7.50(m 2H); 7.55(s, 1H);

8.5(s, 1H)  Exemple23s|: 366 [ MH| [err]
1M Ethereal hydrogen chloride (0.34ml, 0.34mmol) was added to 4-chloro-6-

methoxy-7-(2-(4-methylpiperazin-1-yl)ethoxy)quinazoline (115mg, 0.34mmol) and 4-chloro-
2-fluoro-5-hydroxyaniline (61mg, 0.38mmol), (as described in EP 61741 A2), in isopropanol

20 (5ml) and the mixture was heated at reflux for 90 minutes and then allowed to cool. The
mixture was diluted with acetone, and the solid product collected by filtration. The impure
solid was treated with methylene chloride/methanol/ammonia (100/8/1) (5ml), and water was
added. The reprecipitated product was collected by filtration and dried to give 4-(4-chloro-2-
fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(4-methylpiperazin-1-yl)ethoxy)quinazoline

25 (32%).
'H NMR Spectrum: (DMSOd,) 2.28(s, 3H); 2.53(m, 4H); 2.60(m, 4H); 2.81(t, 2H); 3.95(s,
3H); 4.25(t, 2H); 7.18(d, 1H); 7.20(s, 1H); 7.36(d, 1H); 7.80(s, 1H); 8.35(s, 1H); 9.43(s, 1H);
10.18(br s, 1H)
MS - ESI: 462 [MH]}'

30 Elemental analysis: Found C 54.1 - H 53 N 140
C,,H,;;N,O,CIF 1.3H,0 ' Requires C 544 H 57 N 14.4%



20 A m xture of
6- met hoxy- 4- phenoxy- 7- (2- (pyrrolidin-1- yI)ethoxy)qU|nazoI|ne (565ny,
1.55mmwl ) and 2M hydrochloric acid (5nm) was heated at 90C for 90 m nutes

and allowed to cool. The solution was neutralised with aqueous sodi um
hydr ogen car boN@o#3003nd the water renoved by evaporati on. P¥HEBYAE e
was purified by col um chronmat ography uting wth nethyl ene

chl ori de/ met hanol /f ammoni a (100/8/1) to di Ve 6-nmethoxy-7-(2- 25
(pyrrolidin-1-yl)ethoxy)-3, 4-di hydroqui nazol i n-4-one (480ng). This materi al
was used wi t hout further characterisation. Exampl e 22

1M Et hereal hydrog FL! vol ?qﬂe!gmg . was added to 4-chl oro- 6-
30 net hoxy-7-( 2- m)eﬂh(\s [ n(gergﬁo’fl(@)% n zo?%e 2 10nmy, 0.65mml) and

4-chl or o- 2-f | uor o- SAmendwﬂrlangthylpipemné (Thilbangl, 7-Q-brdémoethdxy ){6asetheged-i bed i n
EET?%S% / 8123365)1:620:{3;?;8@;2%%%9 8' Og,?yh)nm (preparedasdescnbe\ﬁq“ é:s)’tgrtmginatenal in {he
m xture heafse&aﬁ{p]éﬁ)lwagsﬁﬂéd&dﬂmaéniteaiyéra&m@tbralﬂoméedhwg&m—me pg;i&&idére

was dil uted acetone and the precipitated product collecte
filtration. Twe rmpmdévymvmttow the regidye wes pagtitionedrbetwoenaqueous sodium’

Fil tratton aniyst yapdimdd {EhIaR Thiorst i B bES, (AR aed, o,

The solid restheough pEaswaepaMng papenandthewsletilesrenhoded ydevaporationdto give 6-methoxy-

?re'g ﬁoicl 7 ?22 fl%#%‘&ﬁ%%%g/’m g‘f“ﬂ%&"‘{"&@ﬂﬁ‘”‘éﬂ%ﬁ""m& P 1H NWR

ga)e;ct 2 u r2716( a it ﬂ&u&n‘l@ﬂsé% rml(zktbm) 2. 35?& ummﬁmgga@ss@m), 43)2&)4( s,

8.37(s, 1H): mnsgé(tmvgam@ ,57451;,.)&),7@.,,21@;]76 fsa 8H); mse.m} 10

El emental anal ysi s 6
Cerr]Herr] N grr] Cf‘er’r“]“g#%dm%% ﬁ% gﬂh&@d’ﬁﬂz@slzym%%% H 5.3 N
11. 9% phenoxyquihazoline (260mgy2. mmjaﬂ2m1wdmchmmmdde§20xﬁbwammed at 95°C
1, 2- D br onoet 1.6 18.6 was _added, t 4- 15
phenoxyqui nazg’FﬁS?@&'(s ‘Eﬂl “Tgé%m #h f‘%‘ft{? é’?é&”é@“d@i‘tﬂ?ﬁéa“ﬁ"r“anﬁ'ya gén
starting maisegdrisdnaielthe watek fiiitived B tvapeitioP SidARE i€ dde aeu{hlola&;e The

8. 7nmol ) |nDI\/F(60rr1) and the m xture was heated at 85[err]C for 2

hours, and wearssidhewaswashodexhaustivelywithmmethyleneshlgside.dheuwashings wevecembined,

insolubles removed by filtration and the sclvent removed by evaporation to give 6-methoxy-7-
(2-(4-methylpiperazin-1-yl)ethoxy)-3,4-dihydroquinazolin-4-one (500mg, 66%).
MS - ESI: 319 [MHY]"

20 A mixture of 6-methoxy-7-(2-(4-methylpiperazin-1-yl)ethoxy)-3,4-
dihydroquinazoiin-4—one (500mg, 1.57mmol), thionyt chloride (20ml) and DMF (3 drops)
was heated at reflux for 3 hours and allowed to cool. The excess' thionyl chloride was
removed by evaporation, and the residuc was azeotroped with toluene. The residue was
treated with aqueous sodium hydrogen carbonate and the prbduct was extracted with

25 methylene chloride. The combined extracts were washed with brine, passed through phase
separating paper and the solvent removed by evaporation to give 4-chloro-6-methoxy-7-(2-(4-
methylpiperazin-1-yl)ethoxy)quinazoline (120mg, 23%).

MS - ESI: 337 [MHT"

30 Example 24



filtration, and the volatiles were renoved fromthe filtrate by evaporation
to give a residue whi ch was purified by colum chromat ography el uting

wi th et hyl ene chl ori de/ net hanol. 20 (97/3) to give :
7- (2- br onoet hoxy) - 6- met hoxy- 4- phenoxyqui nazol i ne (440ng, 63%A.. VS -
375 [ MH| [err]wo)é)”:“m"‘5 A m xture of norpholine (8m) and&'rlcnsmosss
7- (2- br onoet hoxy) - 6- net hoxy- 4- phenoxggui nazoline (450ng, 1 .2mmol) was
stirred at anbient tenperature for 3 hours. The excess nor pholine was

renmoved by evaporajgian an he, r esidite. wa rtithgned between. 25 aqueous
sodi um hydr ogen ca‘éB’Bﬁ“a’fee‘%a?[ﬁ‘aemyﬁ?/’%ﬁ'@%%f’%%imd‘é'b‘%‘H@’YSF‘E&}W’@Q'&@% was
separat ed, pa36mg, t45naHall tRiBAARhREBS( 15kl vhd DME (3 )iV hested/ gémiappyed by
evapor at i on. rituration of the residue with i sohexane gave a solid

whi ch was cohqustthesiallpyveditp egols Tamexgesg thiony] chleride wasgemgved by evaporation and the
6- met hoxy- %ﬁg{;{%&&%& WAtk ¥alnclic R GRO X Lhlitk N2 Rrd- BindAick) 2. 90% - VS -

ESI: 382 [

6- met hoxy- 3- pigeridiqetioky xointinding hydroghleridex§4fmg)azol i ne (400nyg, 1. 05mmol )
and 201 hydrochl or| ¢ st (O b oy SO0 Sl d bt Y S

PCT/ GB97/ 003fifioro-5-hydroxyquinazoline (130mg, 0.8mmol), (as described in EP 61741" A8 2in"
allowed to cool. The m xture was nettralised with solid sodi um hydrogen

car bonfllt e. isowdninpl O Ambfandrthermpixbmeheatadat raflex fonO minues and allowed toi coel. €Thehi ch
was coll ected. 0. .ve

6- met hoxy- 7-(Z- mﬁﬁ%gﬁ@%%ﬁ&? We W‘%Pﬁ%f%’%%ﬁ%%?ﬁ%?%ﬁﬁ‘"%%w
100%) . 5 10SdriedEShe réditine Wakip{ndfied by column chromatogkaphiy>eluting with methylene

6- met hoxy- 7- (2- hol i t h - = djhyd i li.n-4- 31

1 Ozl ) . 1 MR REope R RSy B 03 Ciprdvedan st nd A
for 4 hougherdsl hydrop @V ifloride (£:AR I mnfelrRRed.  THeGBhing Pripifdfe WRT&MEMRA DY

evaporation and the _residue was azeotroped with toluene. The residie was
partitioned fillvationanddriedtegive ddiehlore2ifinerer§dydroxysniline)-6-methoxyt {2+ cne
chloride. Theg., aor.gani i th brine and
filtered thr@fféﬁgp%@g&@égg}% |--ﬁg§%§%€$ﬁ%%g’?§ "l es were renoved by

evapor at i di$ 'H NMRISpdrerume DMSOd)Ur15{bran 68D); 400(sy3H)ph6S(h2HYGE Hiidyi HD] T1B5(sg
with methyle h i de/ hanql 9%/ t i Ve
4- chl or o- 6- n@ﬁhgx‘{??‘g@@%bﬁm %‘K‘E’Hgﬁy@m?’ﬁ&gdqﬂ?% My, 68%. VS -
ESI: 324 [ MVHAMSrESL: 447 [MARanpl e 23 |
Elemental analysis: Found C 510 H 54 N 10.6
C22H24N‘03CIF 2HC] Reqtlil‘es C 50-8 H 5.0 N 10'80/0
20

ES1:

The starting material was prepared as follows:

I{Z-Chlomethyl)pipeﬁdine hydrochloride (0.83g, 4.5mmol) was added to 7-
hydroxy-6-methoxy-4-phenoxyquinazoline (1.0g, 3.73mmol), (prepared as described for the
starting material in Example 16); and potassium carbonate (2.6g, 18.8mmol) in DMF (30ml),

25 and the mixture heated at 110°C for 2.5 hours and allowed to cool. The insolubles were
removed by filtration, and the volatiles were removed from the filtrate by evaporation. The
residue was purified by column chromatography eluting with methylene chloride/methanol
(9/1) 10 give 6-meﬁ10xy-4—phenoxy-7;(2-piperidinoethoxy)quinazoline (1.2g, 85%).

"H NMR Spectrum: (DMSOd,) 1.38(m, 2H); 1.50(m, 4H); 2.4-2.5(m, 4H); 2.75(t, 2H); 3.95(s,

30 3H); 4.27(t, 2H); 7.30(m, 3H); 7.40(s, 1H); 7.46(m, 2H); 7.54(s, 1H): 8.52(s, 1H)

MS - ESI: 380 [MHY'



1M Et hereal hydrogen chloride (0.34m, 0.34mvl) was added to 4-chl oro-6-
nmet hoxy- 7- ( 2- (4- nmet hyl pi perazi n- 1-yl ) et hoxy) qui nazol i ne (115ng, 0. 34muol)

and 4-chl oro- 2-fluoro-5-hydroxyaniline (61ng, 0.38mmwl), (as described
in EP 61741 A2)u. dRedssOPropanol 20 (5nl) and the m xture was piqpd
reflux for 90 mnu es and then allowed to cool. The m xture was dlluted

W th acetone, and the solid product collegsed by filtration. The inpure
solid was treated’ vvi th met hyl ene chl ori de/ et hanol / anmoni a (100/8/1) (5m),

and water was S&%Ellxtﬁl;gﬁf 6-&1%E}{i&&Q—ﬁgr@%@%:ﬁ(ﬁﬂé{di%ﬁ&oﬁﬂq{nﬂ%‘ﬁﬂe avisg,

filtration and dried

- fluoro-5- hyer)Oytmml)mﬂdbMﬁydthimwadd(@Qm()Mmm {i90%C fox i2rhours\ahg alidweedyd qui n

2|Z_|;)|; | ge6(2)(5m( 312.2;31' Tge er ! ]\%F%R@ S%(C\glth smlld%%@m% rg%l}ca% %%&fhig%i@cte%mél( m

7.20(s. 1H) Ynea@ﬂéﬁe cﬂlb‘}lde 7THRQrgani aiated,lﬁsse@ﬂﬂ&@,phbdd)separatmg paper
10. 18(brs, - ESI: 462 er rlor 30 Elenental analy Found
C54.1 ﬂasd the volanlei!s!@ved b!fm'japm givq 250lip produsy (éifima) Ehf aquepus phase

- Requires 7
PCT/ GB97/ 003 GEV%S ﬁdjusted to'i)'l-ﬁo the reshinillé pééfbxtate was collected ‘ﬁpf th%ﬂqg%hed with water

The starting nnd diedtb given spcwplarqpcbfamdhcﬂ(ﬂzmsg) The products were’cambittedrte give 61

- et hyl t L) - 6=.met h
ohenoxy il nas e TP el oD A Ry SR HcndS L OBESTB} ¢ he
starting nat el ESP 364 pMAD! € 22) was stirred at anbient tenperature for

5 hours. The excess 1-nethyl pi perazine was renoved by evaporation and
the residuelas partitioned between aqueous sodi um hydr ogen carbonate

and net hyl ene%. The organi ¢ phase was separated, passed t hr ough
phase separati and the volatiles renoved by evaporation to give

6- met hoxy- 7- ( 2- Aminterk of Pi(Zreyclopentyloxyéthexydéxmgthaxyphé-dihydmquinazolihidrane

e L e L e
IH); 7.55(m w:ssazcnﬁ!d\@d td thol. Bhddicess ﬂahbhyl chloride was remofed Byévidpctatitin, and the

6- met hoxy- 7- (4 nethyl pera2|n 1- yI oxy, o] enoxqu|nazoI|ne
(960ny, 2.4 cezsfwvam%deﬂeavl@aow f dochiarpr2r C

for 2 hours angg, 5@%%@9@14om£hssﬂmnufgme bdddi EP 6T 1M msigaarﬂm

sodi um hydr ogen 15 he “wat er y evaporation an
resi due azeot K&pbmmmmeaﬁhgt reflux for 1 hour and allowed to cool. The suspension

was diluted with acetone, and the precipitate collected by filtration. The crude product was
dissolved in methylene chioride/methanolla:nmonia(lﬂO/sl 1, 2ml), the insoluble material

20 removed by filtration and the solvent removed from the filtrate by evaporation. The residue
was dissolved in acetone, 1M ethereal hydrogen chloride (Iml, Immol) added and the
resultant precipitate collected by filtration and dried to give 4-(4-chloro-2-fluoroe-5-
hydroxyanilino)-?-(2-cyclopentyloxyethoxy)-ﬁ-methoxyquinazoiine hydrochloride (50mg,
12%).

25 'H NMR Spectrum: (DMSOd,) 1.5-1.75(m, 8H); 3.75(m, 2H); 3.9-4.1(m, 1H); 4.00(s, 3H);
4.80(t, 2H); 7.20(m, 1H); 7.35(s, 1H); 7.50(d, 1H); 8.25(s, 1H); 8.75(s, 1H); 10.5(br s, 1H);
11.4(brs, 1H)

MS - ESI: 448 [MH]"
Elemental analysis: Found C 54.1 H 4.8 N 85

30 C,H,;N,O,CIF 1HCI 0.1H,0 Requires C 54.4 H 5.0 N 8.6%



resi due was washed exhaustively with nethylene chloride, the washings were
conbi ned, I nsol ubl es renoved by filtration and the solvent renoved by
evaporation to give 6-nethoxy-7-

(2-(4-nethyl pi perazin-1-yl)ethoxy)-3, 4-di hydroqui nazol i n-4-g9pne (5

66%) . V- VEQPTRY |\ [err] 20 A mixture of $Efichomald

6- met hoxy- 7- ( 2- (4- met hyl pi perazi n-1-yl ) ekhoxy) - 3, 4-

di hydr oqui nazol i'n-4-one (500mg, 1.57mmol ), thionyl chloride (20m ) and DWVF
(3 drops) was ated.at reflux for 3.hours and allowed to cool. The

excess thionyl chl Biestagtingoaterial vasptepared as IaWS, at i on, and the resi due was
azeotroped with toi.eyasg n?l&(yéﬂlﬁﬁdi%ﬂl@g.l{nm&)"ﬁ _dinﬁf'(rd&alﬁahmlaédéﬁgmm

e
hydr ogen carbonate and the product was extracted wi th 25 nhet hyl ene

chl ori de. THe asolutipmelB-toluenesuiphomy chiopide (688, 35 7mmel) in pyridine €Jenix 4t 5K GFhe
phase seRafald e V, ti Lve
4-chl or o- 6- e 1OXW?’%-&?A€Q’M %e??jbg \[:gl p rzgllﬂ:g’-a%g§ e %&%‘u?ﬁ%’?@)’&“ﬁé‘m

(120my, 23%)poured dibb ice Eitainiag Corichhibdtet hykrochlbfic Buid (enel) @ the product was O

97/ 30035 . .
PCT/ GB97/ 00 Rdracted with ether. The organic phase was washed with 2M hydrochloric acig; dlried

PCT/ GB97/ 00¢ it 2M edbdried
(adomg. 1. 4 e e B o S P Y | oo

reflux for 3oluendsuiphenate(/9ea73%)whick wasused withpnt furthes purifidatiomy| chl ori de was

v e Y e P ol e RN iy PEBLEHGRA R L 01, ADGHndl (bl 0°

hydr oc h: 0 r_lbdwegrﬁ:ég ifir)the starti?g material in,ﬁzcmmalw). ‘i:iéDMRXJ 7R)3asatded ok shispedsion
ter t t - chl or o- 2- ] .

[ o o 5- hy CRLFR P Tazth (A Mela s SBsth 1 o 4 Srumall i MK (o) Fhemtre

A2), in RTalet ek Xera) e(,bﬂlm,a %ﬁgeag bS8, Bhdhe z.cyagéelﬁﬁvtle eﬂ)?lf&i-%eﬁ&rulp?ignaé% g

m nutes and allowed to cool . m xture was dil U W|th_ acet one,
t he preci pi t@t25¢, $4oamod) inEMF@mlovasaddes drepwise. sTheanixtimriwastigned athmbiens

Chtor 1 de) ot BAREEPEE sl o fhidea hefEy 8020 2 Bodt 18 1l WS (e Bflfer s,
acetone ard hdurs befert beihg allovedio ogain Thia mbxtudewas botired dntoiide)and eeatted With
L, Skt 50 3Bbmt et o ko B

pi peri di nOGE{L%WM&ﬁ%M{ RERVES Eﬂ&a%&ﬁﬂdw ‘The #¢ddue Was bﬁiﬁﬂ&%y
- Spectrum ( Qd[err]) 1 .75(br m 6H); "4.00(s, 3H), 4.65(t, 2H); 7.15(d,
| H); 7.35(s, column chromatography eluting with ethyl acetate. The purified product was triturated with

.

isohexane to give 7-(2-cyclopentyloxyethoxy)-6-methoxy-4-phenoxyquinazoline (480mg,

20 28%).
'H NMR Spectrum: (DMSOd,) 1.2-1.7m, (8H); 3.77(m, 2H); 3.95(s, 3H); 4.0(m, 1H); 4.25(m,
2H); 7.30(m, 3H); 7.38(s, 1H); 7.45(m, 2H); 7.55(s, 1H); 8.50 (s, 1H)
MS - ESI: 381 [MH]'

A mixture of 7-(2-cyclopentyloxyethoxy)-6-methoxy-4-phenoxyquinazoline

25 (470mg, 1.2mmol) and 2M hydrochloric acid (6ml) was heated at 90°C for 2 hours and
allowed to cool. Water was added, and the product was extracted with methylene chioride.
The combined extracts were washed with aqueous sodium hydrogen carbonate, passed
through phase separating paper and the solvent was removed by evaporation. Trituration with
ethyl acetate give 7-(2-cyclopentyloxyethoxy)-6-methoxy-3,4-dihydroquinazolin-4-one

30 (270mg, 74%).
MS - ESI: 305 [MH]'



1H); 7.42(d, 1H); 8.15(s, 1H); 8.60(s, 1H); 10.4(s, 1H); 10.6(br s, 2H)
M5 - ESI: 447 [WH [err] El enrental anal ysi s: . Found C 51.0
H5. 4 N 10.6 Cerr]Herr]Nerr]O[err]C F 2HC Requi res C 50.8

H5.0 N 10. 8% 20 The starting material was pr ﬂyg@ﬁass
fol | ows: w097!300¥_(2_ Chl or oet hyl ) pi peri di ne hydrochl ori de Eg 39,

4. 5mol ) was added to 7- hydr oxy- 6- met_hgxy- 4- phenoxyqui nazol i ne (1. 0g,
3.73mmol ), (prepared as described for the starting material in Exanple
16), and potassium carbonate (2.6g, 1 8.8mvol) in DVF (30nl), 25 and the

m xture heated at 110[err]C for 2.5 hours and allowed to cool. The

I nsol ubl es vverExam%lazm)ved by filtration, and the volatiles were renoved

fromthe filtrate by evaporatign. The .. residue S rified. by colum
chr omat ogr aphy el ut i%%“??“ﬁ%&ﬂ?l}@ﬂ@xﬁ%‘wﬂbaﬂ%t%ﬁ&blw” Baﬁ"g“‘!ﬂ“\f’é""
6- met hoxy- 4- = & A D Wal j AT 98 o1

[err]H NK/R Sge %3-%%#&0& %@%ﬂ%ﬁ&&%@gﬁ é-glnﬁ%;g x&%lﬁeé}&oﬂ%;
2.75(t, 2H); 532.2me]) inmehinol (20miy aud the piixtuig sBa¢dfor 3 Hpur 4t ambiest tethpratuie. 46( m

S;? 305 '324( S 1&ﬁce§&a§%(lxsy&o%hpoﬁc aci%.ém&%lfaé adq’cﬁg, &Wlllx&% llemoved by evaporati\c/)\f?and

PCT/ GB97/ 00365the residue purified by column chromatography eluting with methylene chid?ide/methanol
A m xture of 6-nethoxy-4-phenoxy-7-(2-piperidi nget hoxy&qui nazoline (1.15g,
3.0mol ) and 260/MPHto@sYs 4f2-RuererShydroxy-#-methylaniling)i7-hy dxexy-Srmethoxyguinazaling <

and al | owed t o mg'ogl%)_ The m xture was neutralised wth solid sodium
hydr ogen car boga?e and “‘extracted with net hyl ene chl oride. The organic
phase was selamat 2#h-278€sed t hr ough phase separating paper 5 and the

Squeous phase. T NYELSERE; EMBas ErO0RE2T8e, TS0y s S LD, ol 1
col l ected by f7Ré6saKH)P8.08@AEHNESE.768(s] tTHWat er and dried to give a second
crop of product (220nmg). The products were conbined to give 6-

met hoxy- 7- ( 2- pMSerE¥li y) - 3, 4- di hydr oqui nazol i n- 4- one (450ny, 50% .

Ms - ESI: 304 ia{\éliﬂe&ﬁf yig:  Example 2Roynd € 544 A Mitalge ofN 115

7- (2-cycl opent yl oxyet hoxy) - 6- met hoxy- 3, 4- di hydr oqui nazol i n-4- one (260ny,
0.85mmol ), tHi CpillNeOFIHWS.IFRO ) and DREqiRs dr §p§%-4was hHad-2d atN rldf 9% x
for 2 hours and all owed to cool. The excess thionyl chloride was renoved
by evaporation, and the 15 residue was azeotroped with toluene. To the

resi due was added a ¥he startingimaferidl-wdslpeépared-as follows:

A solution of (4-fluoro-2-methyl-5S-nitrophenyl) methyl carbonate (3g, 13mmol),
(prepared as described in EP 0307777 A2), in ethanol (60ml) containing platinum(IV)oxide

20 (300mg) was stirred under hydrogen at 0.3 atmosphere for 1 hour. After filtration and
evaporation of the solvent, 2-fluoro-5-methoxycarbonyloxy-4-methylaniline was isolated as a
solid (2.6g, 100%). '

'H NMR Spectrum: (CDCl,) 2.07(s, 3H); 3.87(s, 3H); 6.52(d, 1H); 6.80(d, 1H)
A solution of 7-benzyloxy-4-chloro-6-methoxyquinazoline (800mg, 2.6mmol),

25 (prepared as described for the starting material in Example 4 but with an aqueous work up),
and 2-fluoro-5-methoxycarbonyloxy-4-methylaniline (570mg, 2.89 mmol) in isopropanol
(20ml) was refluxed for 2 hours. After cooling to ambient temperature, the solid was filtered,
washed with isopropanol and dried under vacuum to give 7-benzyloxy-4-(2-fluoro-5-
methoxycarbonyloxy-4-methylanilino)-6-methoxyquinazoline (1.0g, 77%).

30 'H NMR Spectrum: (DMSOd,; CF,COOD) 2.2(s, 3H); 3.85(s, 3H); 4.0(s, 3H); 5.37(s, 2H);
7.3-7.55(m, 8H); 8.13(s, 1H); 8.86(s, 1H)



fl uoro-5- hydroxyaniline (140ng, 0.87mmvl), (as described in EP 61741 A2),

I n i sopropanol (5m) and the m xture was heated at reflux for 1 hour and
all owed to cool. The suspension was diluted with acetone, and the
precipitate collected by filtration. The crude product was di ssolved in

met hyl ene chi¥PPHPet hanol / ammoni a (100/8/1, 2m ), the i nsBFYEPE M Peri al
20 renoved by filtration and the sol vent §(gm)ved fromthe filtrate by
evapor ation. The residue was di ssol veg I n acetone, 1M ethereal hydrogen
chloride (1 1rrm‘lbg4[[gﬂgled and the resultant precipitate collected by
filtration aN® d¥le ve 4-(4-chloro-2-fluoro-5-

hydr oxyani | i no) - 7- 42 L - SmEoR | L ilino)-6-
hydr ochl ori de (SOHé,%OMGJi%&%&% Zirar ﬁ]%}l\‘/)RﬁSpect ?&Ja\rfnﬂﬂﬁ %?ﬁyl@%yﬁ?)%( m
8H) : 3. 75( m metipxyqRimzaling(F0mg;) AmmaDinddME ) Oml), methagol (10mPrand 7. 20(m 1H) ;

3G U o it e e o

Found 5Cathrbsphere of hlylirogerBfor 1 hbin8 . Aftes Gilttdtion and-Evaporatibs i thdédivent, Refresidiiel
0.1H err]O Requires., _CH5H4.4 H Eo Q N 8. 6% . WO 97/ 30035
PCT/ GB97/ 003Wes triturated with cther, filtered and dried under vacuum to give 4-(2-fluorogig.

The starting ' B/ 1S9 . : . o

2- Cycl opent y@&ﬁeﬁ?ﬁgﬁa?ég, Hégﬂli&m%ll E | nwgy?]ftgloxr?guznﬁorﬁn)e (é/\zaog’gé?jx({é'%i

dr opwi sg HONMR Sbmmmn(mfiswwém éHMIW&;?PD;MIQT, i3ﬂézd7(--'ﬂ(ﬂgﬁ)ﬂ545(mm| )

in pyridine A 5 r . m r : to warmto

anbi ent tenp t , dan IT1re er nt s *h was 5 poured onto
N CRU MO R E S rR SR

i ce cont aiyp M5 cERICSTAMITEd hydrochloric acid (46nm ) and the product was

extracted with ether. The organi c phase was washed with 2M hydrochl oric

acid, dried (MgS™) and the sol vent renoved by evaporation to give
2-cycl openty e 4- t ol uenesul phonate (6.9g, 73% which was used
wi t hout furt i cation.

7- Hydr oxy- 6- met hox-sélytion nb4-ghjoraiZ(methoxyethoky)qyinazolineiylipehioridepZmgl as 10

d i bed f t h ' rial in Ex 16),, 4. 17 dded

o a suspens BiPeD b2 ignrs IO Hme R fog 2ol b Ui deh e

4. 6mmol ) i15 Rkhd starfing mafefialth Exarhsle 8), i pesithnol (56]) wak héatedad befluk 6t 2Hougas

ceased, and then_2-cycl opentyl oxyethyl 4-tal uenesul phonate . (1.25q, .

4.45mmol ) i nThe/mixtaseiwas gwaﬁ‘a&eoldnegmxwmmw&m%llw ypfaltragion, waﬂmgtmth

anbi ent t%ﬁwmém&.ﬁﬂmwvmﬁ@@%@- drls-gydioxy-§ and
rr]Cfor a furthe

then at 80[e r 4 15 hours before being allowed to cool. The
m xture was pethylaniline)o?-{22methonyethexylquinazoline hydrochiaride(295mg, W¥h)@s adreamThe
conbi ned ext rsgﬁ:dts were washed wth brine, passed through phase

20 m.p. 217-220°C |
'H NMR Spectrum: (DMSOd,) 2.17(s, 3H); 3.36(s, 3H); 3.75(t, 2H); 4.34(t, 2H); 6.89(d, 1H);
7.11(d, 1H); 7.30(d, 1H); 7.52(dd, 1H); 8.66(d, 1H); 8.82(s, 1H); 9.68(s, 1H); 11.40(s, 1H)
MS - ESI: 344 [MH]' '

Elemental analysis: Found C 56.8 H 5.2 N 111

25 C,iH,;N,O,F 1HCI Requires C 56.9 HS50 N 1.1%

The starting material was prepared as follows:
A solution of 2-amino-4-fluorobenzoic acid (3g, 19.3mmol) in formamide (30ml)
was heated at 150°C for 6 hours. The reaction mixture was poured onto ice/water 1/1
30 (250mi). The precipitated solid was collected by filtration, washed with water and dried to
give 7-fluoro-3,4-dihydroquinazolin-4-one (2.6g, 82%).



separating paper and the solvent renoved by evaporation. The residue was
purified by col um chromat-ography eluting wwth ethyl acetate. The
purified product was triturated with i sohexane to give

7-(2-cycl opentﬂ )Q%Foxy) 6- met hoxy4- phenoxyqui nazol i ne (48Q@EicedPossedl -
[err]H NVMR Spectrum (DvMsQd[err]) 1.2-1.7m (8H); 3.77(m 2H); 3.95(s, 3H);
4.0(m 1H): 4.25(m 2H); 7.30(m 3H); 7¢38(s, 1H); 7.45(m 2H); 7.55(s,
1H); 8.50 (s, 1H) MS - ESI: 381 [MH [err] A m xture of

1. ool ) and 2 hy dr AR 0GREE A KoP WRRR KB RZ PhicliBrreandr (OM) apd e
and al | owe dmixguré Bedted dt\iaétmx foneB0 mindes!, 7~amr¢-m4-qm3dnhqnmazm-4euner(ammg1 Wi th
~ et hyl ene chl oride. The i ned ext ract S e wash a0 eo%

sodi um hydr ogeh’ %mﬁ'éﬂ@?édd"é&ngé&’s ulting soly "‘é‘gﬁg?aé‘\[g:qﬂm' Dy e ! }%“st he
sol vent was r aoid E&m it ute,t S0miy trh e ve
7-(2-cycl openty oxi&ggﬁ‘g)ﬁ(i) 6- ?r&él? oX d 6 5 cidrognw n?ilzné)ml n%gﬁg%g%a%%m
749 . V5 5- wilibtonc@otitddNtyifoghlotic aCId The rwultmgmhg Praductyms collected by filtration,
PCT/ GB97/ 00365

Exanpl e 26 washed with Wﬁanude%’ﬁ% wétg athu r’nmﬁ %‘? Sxde 2oy t° ive ‘Ii%-metk%mox%

added to a sol siidgHydRquihazolin-4-one (580mg, 58%)
(2-fl uoro-5-nmet hoxycar bonyl O?Y' 4- et hyl ani | i ng).- 7- hydr oxy- 6 &B)‘(y ui nazol
4eqme (s

ine (820ny, 5 2. 2mmofpoluHomek HZwwethexssthoxy )afﬁérdfharémﬂwﬂﬂhé' ﬂHEnO)
hour at arbi S in thiB AR asmn)an%m@éuﬁ\b%mémbémﬁafsrﬁﬁa&s (FheS/Shakiledas
added, the volatiles renoved by evaporation and he residue purified by
col um chronﬁtwmeaghwedlwwwmmmﬂ-@bm7ﬂtmmommmohm (60/ 40)
to give o _

4- (2-f 1 uor o- 5-Wmflﬁﬁﬁfmgﬂquzwgﬁswhroxy 6- met boxyqui nazol i ne
(313ny, 45% . 10 mp. 276-278C "H NVR Spectrum (DvsQd[err];

CFlerr] COOD) 2.18(s, 3H); 4.0(s, 3H); 6.88(d, IH); 7.12(d, 1H); 7.26(s,
1H); 8.08(s, 1Exampledd s 11 M - ES1: 316 [MH|[err] El enent al

anal ysi s: AlB1EEN of 4 cﬁoﬁ&?ﬁ-methoxi?&ﬂm&lgmn&blﬂ b§drlaallonde (275mg, y

C[err]H[err]N[err]CIerr] F 1HA O0.1H e equi r es
4.3 N 11.%94.0mmol), (prepared as described for the starting materlal in Example 27) and 4-chloro-2-

fluoro-5-hydroxyaniline (193mg, 1.2mmol), (as described in EP 61741 A2), in 2-pentanol
(5ml) was heated at reflux for 2 hours. The mixture was allowed to cool and the precipitate

was collected by filtration, washed with isopropanol and ether, and dried under vacuum at
70°C to give 4—(4-chlom-2-ﬂuoro-S-hydroxyanlllno)-7-(2-methoxyethoxy)qumazolme
20 hydrochloride (178mg, 45%) as a cream solid.
m.p. 224-227°C
'H NMR Spectrum: (DMSOd;,) 3.36(s, 3H); 3.76(t, 2H); 4.34(t, 2H); 7.14(d, 1H); 7.3(d, 1H);
7.53(m, 2H); 8.66(d, 1H); 8.85(s, 1H); 10.58(s, 1H); 11.40(s, 1H)
MS - ESI: 364 [MH]" _
25 Elemental analysis: Found C 50.8 H 4.1 N 104

C;H;;N;O,FCI 1HCl Requires C 51.0 H 490 N 10.5%
Example 29

. A solution of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-
30 methoxyacetamidoquinazoline (201mg, 0.5mmol) in methanol (5ml) and 2M aqueous sodium

hydroxide solution (0.5ml) was stirred at ambient temperature for 1 hour. The mixture was



The starting material was prepared as foll ows: A sol ution of
(4-fluoro-2-nmethyl-5-nitrophenyl) nethyl carbonate (3g, 13mmmol),
(prepared as described in EP 0307777 A2), in ethanol (60m ) containing

pl ati nun(1V)oxide 20 (300ng) was stirred under hydrogen at ere
for 1 hour. AMOSY tration and evaporation of the sol v%ﬁ%’w

2-fl uor o-5-nmet hoxycar bonyl oxy- 4- net hyl arcj:iDg_ne was isolated as a solid
(2.6g, 1009 . “[err]H NMR Spectrum ( [err]) 2.07(s, 3H); 3.87(s, 3H);
6.52(d, IH,; 8.8 1 . A . iQn of . . . . .

7 Banzyl oy AR ity bl apd adiusted e IS GV muBifefloric i e prosipipmedantd wes o
- descri bed f oolidefed by diliritidg, Wikhed with water it ah@®thén Biskolvédiih a&ﬂxﬁ?ﬂm:hb‘ihg%ifek

- up), and 2-fl uoro-5- et hoxycar bonyl oxy- 4-met hyl ani | i ne (570% 2.89
mol ) in i soshiepde#d methanob 4 vM gsedutioprof hirdragenshidridg i jsepropanob0. 3l wpsayded

nbi ent t ] fi , i ' ) | d.

P A Bty AR S LR
th b® oyt - washext wi i hl6ri 1 nalex xadunmet : - 5-30 'H

&EI\/R gégg?:ummmgjhe{r yh:gg rerne): gd%?q"g - 3.8 ogiye%):-%&;

B “BoSh( o ypuxyd-matiylaniffoy 7 emyeosvacethinid uniigabiing Richloride t7omg, 6% as

WO 97/ 30035 agellowsolid. '

PCT/ GB97/ 0036
ESl: 464 [ MHpRpsAIp-215°C A sol ution of

et hoxyaun nazti TS Sphp OYSTRLCH COBNRRE oI SMIERHD, £ 2§ 0

t ri chl or om0 al2&d, A HYyA.95(d,di)a8.66(s,0 H)O862(! 1Y B86(sptHE har coal (100 ngy) was
stirred under g, ggé ere of hydrogen for 1 hour. After filtration and
evaporation&‘f‘fﬁ I , the residue was triturated with ether,
filtered and Blémh&fhl diddpsis:Vacuum trpuglive 4¢( 83.fl uor o9 N 13.6

met hoxycar bonyl om& nmet h&/l anilino)-7- hydroxg/- 6- met hoxzqui nazol i ne (570ny,
989 . [ er rGullFRLISPEEL ¢-8H0 ( DVRRawirey r | £ 53.83(s, B8 3. 3y (13.9%8H) ;
4.01(s, 3H); 7.37(s, 1H); 7.45(d, 1H); 7.5(d, 1H); 8.20(s, 1H); 8.77(s,

I H); 11.35(s, 1H); 11.79(s, 1H 10 M5 - ESI: 374 [MH[err] Exanpl e 27
A sol utionldf 4- chiThe staitinginaveridh wayprepared/ 3sofollomszol | ne hydr ochl ori de (275ny,

A mixture of 7-nitro-3,4-dihydroquinazolin-4-one (5g, 26mmot) in thionyl chloride
(50ml) and DMF (1ml) was heated at reflux for 1.5 hours. Excess thionyl chloride was

removed by evaporation and the residue azeotroped with toluene. The residue was suspended

- 68- M5 -

in ether, collected by filtration and dried under vacuum to give 4-chloro-7-nitroquinazoline
20 hydrochloride (6.4 g ; 100 %).

*H NMR Spectrum: (DMSOd,) 8.26(dd, 1H); 8.36(d, 1H); 8.40(s, 1H); 8.42(dd, 1H)

MS - ESI: 209 [MH]

A solution of 4-chloro-7-nitroquinazoline hydrochloride (2.46g, 10mmol) and 2-

fluoro-5-methoxycarbonyloxy-4-methylaniline (2.2g, 1 1mmol), (prepared as described for the
25 starting material in Example 26), in isopropanol (25ml) was heated at 50°C for 1 hour. The

mixture was allowed to cool, the precipitated solid was collected by filtration recrystailised

from methylene chloride/methanol/isopropanol, to give 4-(2-fluoro-5-methoxycarbonyloxy-4-

methylanilino)-7-nitroquinazoline hydrochloride (1.8g, 45%) as a yellow solid.

'H NMR Spectrum: (DMSQOd,) 2.21(s, 3H); 3.86(s, 3H); 7.40(d, 1H); 7.46(d, 1H); 8.49(dd,
30 1H); 8.63(s, 1H); 8.84(s, 1H); 8.89(d, 1H)

MS - ESI: 373 [MHY'



1mmol ) and 2-fl uoro-5-hydroxy-4-nethylaniline (170mg, |.2mmol), (prepared
as described 15 for the starting material in Exanple 8), in 2-pentanol
(5mM) was heated at reflux for 2 hours. The m xture was all owed to cool
and the pr eCIﬁtﬁOt ate was collected by filtration, washed w t BeygyHRmgsopanol
and et her, 3% under vacuum at 70[err]C to give

4- (2-fl uoro-5-hydroxy- 4- met hyl ai | i noyy 7- ( 2- met hoxyet hoxy) qui nazol I ne
hydr ochl ori de(295rrg, 789 as a cream solid. 20 mp. 217-220C "H NMR

Spect DVBC 17(s, 3g) . 3. 36 7 34(1, 2H);
6pgg(<rjum1H§ Eleme %‘%’ﬂs ' IE%{'\& cSss‘)%sz(olclm %{) éwégsél ( K

8.82(s, 1H) Cq.lqabgp 1) ; 11 40(Requldd) C §80- ESIH 384 [m-l]l[iél%]
El enental anal ySi s:

C 56. 8 H 5. N 111 25
Clerr]HerrIN err ]@pwtp]qvf frﬁérﬂuom-S'meﬂwé‘Efej‘?W?"y‘4cF’éEY‘§‘“l\l“"])‘j"H 5.0 N
11.1% }yﬁt hfolif(5 8L ?Slhﬁbl)\bﬂ&m%?mﬁn-aﬁ-cﬁmmlyst(lg)

m-%q
A sol ution ol? am o uor obenzoi ¢ aci d %} 3mol in formam de

(30m) / \Saif eﬂﬁﬂole(mml%l), ezhamhﬁ&y@whlmﬁgmgmémemldﬁnw&ﬁmded
onto ice/water, 1/ 1 30 Zﬁg The .pr. E@t aelys 89db§(cﬁlﬁ y
Hsbsnbfls 73 iy Blysflfien

filtration,

7-fluoro-3, 4g.diaK dfamuoeaﬁ@hmmﬂmaeﬁ(t&pagmoaaﬂgﬂywashedmm methyﬂné)&ﬂ&ﬁk&SS
PCT/ GB97/ 00365
Sodi um ( 400nmyethantaed thegagd M&MWW%@“EW%%@H%@W‘PGWF‘ and

t he m Xt ur i e
mﬁmﬁﬁgtzoqu' naﬁk} ym’fmﬁ%% no)gumazo ine hy oride (4.8g

7-Fluoro-3, 4 n-4-oneé 7mmol ) was added to the
resul ti ng HoHT%) s yelidwisblid. m xt ur e heat ed at reflux for 15 hours. The

m xture was ooI d_.and po i _( 0 -6 . di fied
to pHA 5 wit Pﬁ*&‘?‘eﬂﬁlﬁggﬁﬁﬁﬁﬁ L gi#i ryg i"tndg*r(sdll gghct
was col | ect engmehtzmt B3b(d, 1H); m(sequwlnM(saner and then with et her and
dried under vacuumto give 7-(2-nethoxyethoxy)-

3, 4- di hydr oqMS=B% 343 e (580nmy, 58%. A sol ution of

(hi onyl. ol or i de (M e B e BB e o 3 B .

The vol at i 1%2.3ifinolewereaddnd\ted s (Teaninerdt(g-fiyprpeS-methoxycarbonyloxy-4-

OO T e b Sty BAERHAS (41 o TR0 B By B QSRR TORA bt
the mixture stirred for 1 hour. The solvent was removed by evaporation and the residue
partitioned between ethyl acetate and water. The organic layer was separated, washed with
brine, dried (MgSO,) and the solvent removed by evaporation. The resulting solid was

20 purified by column chromatography eluting with methylene chloride/acetonitrile 50/50
followed by methylene chloride/acetonitrile/methanol 50/45/5 to give 4-(2-fluoro-5-

methoxycarbonyloxy-4—methylanilino)—7-methoxyacetmnidoqu{nazoline (250mg, 60%) as a

4

yellow solid.
'H NMR Spectrum: (DMSOd,) 2.18(s, 3H); 3.41(s, 3H); 3.85(s, 3H); 4.09(s, 2H); 7.30(d,

25 1H); 7.44(d, 1H); 7.84(d, 1H); 8.22(s, 1H); 8.36(d, 1H); 8.44(5, 1H); 9.74(s, 1H); 10.21(s, 1H)
MS - ESI: 437 [MNa]'

Example 30
1M Aqueous sodium hydroxide solution (2. 1ml, 2.immol) was added to a solution

30 of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-hydroxyquinazoline hydrochloride

(400mg, 1.05mmol), in methanol (10mi) and the mixture stirred for 50 minutes at ambient



Exanpl e 28 A sol ution of
4-chl oro-7- ( 2- net hoxyet hoxy) qui nazol i ne hydrochl oride (275ng, 15 1.0nmol),
(prepared as described for the starting material in Exanple 27), and

4- chl or o- 2- fl uor o- 5- hydroxyaniline (193ng, 1.2mol), (as_described in
EP 61741 A2), WQ38nt anol (5m) was heated at reflux fJTCHCHBEIES The
m xture was allowed to cool and the precipitate was col | ected by

filtration, vvashed wi th isopropanol and €ther, and dried under vacuum at
70[err]Cto
4- (4-chl or o- ge REFASHE - ?lwmcaw%mpmwfve@rﬁtmq@;m%éwﬁmanrﬁed 20

hyd hl dgg
[ gr ; ]OﬁNN%r ISpgclt run Ii‘ner r i dffc%@ﬁ‘ q% h °oU3 m[;%.?e w%gégn%@%ﬁ gﬁt?\]eﬁy&H)
7.14(d, 1H); ackt®4,che ext-ﬁ)tqts washgd S&bwpnﬁ.}d}’xed Wﬂw.d ,and tHe; soBe:&EQmoveﬂllH)r 10. 58( s,

1H); 1. 40(s 364 err anal
Found %‘O‘ng““m 'P@‘Zs‘ e WT@%L“ g ‘%’]"ﬂf’{é’ RP{E‘PP Fﬁi"deni HCl
Requi res feﬁ&n&/methﬂxoﬁ 9§)5 and B0/20.. Bhe purified Ezﬂitrmis&hs%alved in methanol andq.saturated
solution of 4- | uor.o- 5- met hoxycar honyl oxy-4- et hyl ani I i no) - 7-

met hoxyacet ameéﬁﬁﬂlcﬂﬂﬂmg%@"?m‘ﬁﬁ added; %IVP“‘P’{?S N@rmmved(la'mvypmmnme

aqueous sodi &MFE has

t enper at ur e *E(?r “}F:% e m(ﬂfifi%}rlée)ﬂa\%& £ o ﬂ%ﬁ%%@gﬁhgfbﬁ-

PCT/ GB97/ 003 hpdroxyquinazoline (149mg, 44%) as a yellow solid. - 70-

diluted with wa%gr 2\%;% adjusted to pH6 with 2M hydrochl oric acid. The

preci pi t at ed SHE & collected by filtration, washed with water, dried

and then dl(B&@NMﬂSpM(MOﬂJ@‘.IG(@BHMW m)cmm(ﬂlma aaﬂ(d,rrmjwrsgkss A 5M
sol ution of hydrogen chloride_in isopropan é _20(1( S and nost
of the sol veﬁé) rse%\@féél ’c@”é&éﬁﬁf%ﬁ(&rﬂmﬂﬂezﬁﬁ Bpile %dHéoI i d was col | ected

by 5 filtrat ). ggRegeith methyl ene chloride and dried under vacuumto
gi ve 4-(2-fluoro-5-
hydr oxy- 4- meEkepieatal analysjs: 7- net hoxyacet ani Bowpdi nﬁzﬂlz ne Bldrlochl¥ri2® (70ny,

(I(ZS)IO\//?SCS[Serr] @@%%?&@&%&12%& 2463H) W}zfg?gw %"' 6. 90(d,

1H); 1071152(d 1H); 7.95(d, IH);.8.56(s, 1H); 8.62(d, 1H); 8.86(s, 1H
MG - ESL: 357 [MH [l'ﬁ stlmmg material was prepared as follows:
Sodium (368mg, 16mmol) was added to benzyl alcohol (10ml, 96mmol) and the
mixture was heated at 148°C for 30 minutes, 7-fluoro-3,4-dihydroquinazolin-4-one (656mg,
4mmol), (J. Chem. Soc. section B 1967, 449), was added and the mixture maintained at 148°C

20 for 24 hours. The reaction mixture was allowed to cool, the solution was poured on to water

I:

(170ml) and the aqueous mixture adjusted to pH3 with concentrated hydrochloric acid. The
precipitate was collected by filtration, washed with water, ether and dried under vacuum to
give 7-benzyloxy-3,4-dihydroquinazolin-4-one (890mg, 89%) as a white solid.
m.p. 267-269°C

25 'H NMR Spectrum: (DMSQd,; CF,COOD) 5.32(s, 2H); 7.25(d, 1H); 7.32-7.52(m, 6H);
8.12(d, 1H); 8.99(s, 1H)
MS - ESI: 252 [MHT’

Elemental analysis: . Found C714 HA49 N 10.7
C,sH;;N,0, 0.04H,0 Requires C712 HA48 N 111
30 A mixture of 7-benzyloxy-3,4-dihydroquinazolin-4-one (800mg, 3.17mmol) in

thiony! chloride (20ml, 0.27mmol) and DMF (100u]) was heated at reflux for 3 hours. Excess



El ement al anal ysi s: Found C 53.7 H4.9 N 13.6
CerrJ]Herr]Nerr]Jerr]F IHO O0.5Herr]0 . Requires C 53.8 H 4.8
N 13.9% 15 The starting material was prepared as foll ows:

A m xture of 7&;#% , 4- di hydr oqui nazol i n-4-one (5g, 26mmmol )‘,d.,ﬁ“;,l%@gyl

chl ori de DMF (I m) was heated at reflux for ours
Excess thi onyI chl ori de was renmoved- by -guaporation and the residue
azeotroped with toluene. The residue was suspended in ether, collected

by filtration _and uumto giv chl. SeQida i ne 20
hydr ochl ori de Higie @""‘%‘owa%%fm"" YT ARG gﬁé i s|'l "f‘ﬂ%g%rgﬁ q'?mg a&‘g( dd,
1H); 8.36(d, BHkd uitiefPdchum tigive 3-%ﬂﬁﬂkky-¢ﬂ-bﬁloroqulhﬁohnmdrocﬁﬂﬂldb k835he; 86%) as

A sol ution of 4-chloro-7-nit roqui nazol i ne hydrochl oride (2.46g, | Omol) and

2- f1 uor o- Sﬁka-car bonyl oxy-4-nmethyl aniline (2.2g, 1 nmol), (prepared
as descri bed E’fé kha starting material in Exanple 26), in isopropanol
(25m ) was hea dl C for 1 hour. The m xture was allowed to cool,

t he preci pi t.'at'lddHMRISpebmms (DMSQdc;f@RjCBSDHMSLﬂSaﬂHhﬂ 296d; 133 534-7.52@h, 6H)f r om

met hyl ene chl r| d / &2 ol./J sopropanol, to give

4-(2-fl uoro- 5 A oxy- 4- rrethyl ani l i no)-7-nitroqui nazol i ne
hydr ochl ori deh{@ ﬁg} 24@H?6mgs a yel I ow sol | d [err] H NVR Spectrum
(DvMsQd[err]) 2.21(s, 86( s, 7. I H) ; 46(d, 1H); 8.49(dd,

30 1H): 8.63(s, 1H) 2B um@methpgyca@o @ey-‘*-mq)hylamlm (88353» 4. 4gpwl), (mpnacedras
WO 97/ 30035 - oxy-4-
PCT/ GB97/ 0036 gescnbed for the starting material in Example 26), was added to a SOllltlf)I} ff 7 benzyloxy-4

- El enental atéchilorapuinazoline hydrochloride(1g, 3(minol) in 2-péntnél (15mljlat R208C and the mixture

%_er?&]) Hierr] N[u?arsrﬂ}gg Clikd ft 1@(’}( for 4 hours. Tﬁeﬁ%‘iﬁfaiﬁe was%oﬁgétgd by ﬁltrlilngn, %vashed with
4-(2-fluoro- 51%}.%&&& Qﬂl&&ﬂ)ﬂy% énd'died Yohad? ivaduineh méwe 7-benkylo gyl 2 Aabiots2

hydrochl ori de 13nmmol ) and 10% pal | adi unt on- charcoal _catal yst (19)

in ethanol (1MW°#M@!%MF@YH9’&%\QWWP6P¥%N@%M9 & 470N BT HerrRm

(20m) was stigped under hydrogen at 1.7atnospheres for 75 m nutes. The
cat al yst was rem)ved by filtration t hrough di at omaceous earth and the
filter pad 1Honp2i92208@shed wi th net hyl ene chl ori de, met hanol and et her

i no- 4- ( 2-1 - YR SpErTuR DME T #2200 Ehbior nr Y 38,2 FoaRofin i
hydr ochl ori de g(gi(&aH):18861<, BB Z(sVieh)l ow sol i d. [err]H NMR Spectrum
(DVsd[ err]) 21\45?%3143!4")[1\4;1‘?]”* 87(s, 3H); 6.77(s, 1H); 7.08(dd, IH); 7.15(m
Elemental analysis: Found C60.1 HA49 N 8.5
20 C,H,N,O,F 1HCI0.5H,O . Requires C602 HA46 N 8.8
7-Benzyloxy-4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)quinazoline
hydrochloride (1.53g, 3.25mmol) and 10% palladium-on-charcoal catalyst (180mg) in a
mixture of methanol/DMFAtrichioromethane (75ml, 6ml, 30ml) was stirred under hydrogen at
1.5 atmospheres for 45 minutes. The catalyst was removed by filtration through
25 diatomaceous earth and the solvent removed from the filtrate by evaporation. The residue was
triturated With ether, the resulting solid collected by filtration and dried under vacuum to give
4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-hydroxyquinazoline hydrochloride
(1.23g, 84%) as an orange solid.
m.p. 205-210°C
30 'H NMR Spectrum: (DMSOd,) 2.22(s, 3H); 3.85(s, 3H); 7.24(d, 1H); 7.35(dd, 1H); 7.42(d,
1H); 7.45(d, 1H); 8.58(d, 1H); 8.81(s, 1H); 11.40(s, 1H); 11.76(s, 1H)



2H); 7.41(m 2H); 8.35(d, 1H); 8.63(s, 1H); 11.03(s, 1H) M5 - ESI: 343
[MH [err] Met hoxyacetyl chloride (119ng, 1.1mol) foll owed by
triethylamne (232ng, 15 2.3mml) were added to a suspension of

7-am no- 4- (2-f | uor o- 5- met hoxycar bonyl oxy- 4- met hyl ani | i no ui nazol i ne
hydr ochl ori d3V@ %7388 1. 1nmol ) in nethyl ene chloride (10 )PGHE70036f¢

m xture stirred for 1 hour. The sol vent s renoved by evaporation and the
resi due parti-tioned between ethyl acetate and water. The organic |ayer
was separated, washed w th brine, dried (MJS™4) and the sol vent renoved
by evapor at Nﬁ E¥i @44 MBI ng solid was 20 purified by colum

chromat ography eluting with nethyl ene chloride/acetonitrile 50/50

foll owed by nethyl ene chloride/acetonitril e/ methanol 50/45/5 to give

4- (2-f 1 uor o-Example 31

th bonyl 4-nmet h §; I 250ny,
e D T T e e
3"%4 3 4% S%usp'éizlﬁéon ok ﬁ@@ﬁuog&?gneéﬂox?%honyﬁ%#-ﬁcﬁﬂadmgaﬁ%m ; I 7. 44(1 8 2|1I—I)
| H) ( NED mqrphol 1(txZg¢p%—>Dm@Tio)qul(nazollnE£%l§ﬁ}geog§mmol) in methamgl (qu%q@wgtuges

sodi um hydr %ﬁh@& or 9 b, Gl"l)e(r%c{xgﬁml i an«@&wﬂg@@%tagd&eﬁ%‘dhb&{qﬁ%&{m

4-(2-fl uoro--rret oxycar bonyl oxy- 4- et roxyq I nazol’l ne
hydr ochl or i ®M hydro¢hi@@ragid. TheFesalsing preécipitatetwes collected Myl filtratiod, wishedrith waeer

E;tcl-l-/r a;g 7; 86 2 eMoli tagj difed. aﬂ.‘g 's&% was dissolved in methyioenegczl/l%%)e;’n?ethqnowg aS5M

t enper at ung softiién 6FydesEen Whlbrideinisopeopaiiol40.3mdy adtiéd) ThevoRitiles WerbremeVveusy ved

in water and adjusted to pH7 with hydrochloric acid. The aqueous m xture
was extract @uammnébﬁwulunsa@&wasb%m#%wctv&éne@prmwlm 4-@ri ed

Ui 11 ed by T s dR Bl e BletARiNAS, 748 morgHoBRGHDpladiimide)ysh e 184
chl ori de/ net8¥2s)as a 98ldsv sokid. 80/ 20. The purified solid was dissolved in

met hanol and sa#ién%ée(g met hanol i ¢ hydrogen chl ori de was added. The
vol atil es weP& by evaporation, the residue was triturated with

pentane t @5 JHMMR- Spacthhntqmasodademeﬂ)mt(b,wmm i(t.nm), J22(t, 2H) 3 5-3.6(m,
hydr oxyqui nazol in 149 9% as. a ¥ g 78C 10
(2T TH AR S5 3G Ay SRR 854 41 ERCRTE I LI 82(4, 10);
7.22(d, 1H 85(5,?13-{)55

MS - ESI: 426 [MH]

Elemental analysis: ' Found Cs21 HS58 N 134

20 C,,H,\N,OF Requires C525 HS6 N 135
1.9HCI 0.6H,0 0.2isopropanol

The starting material was prepared as follows:
Potassium hydroxide (485mg, 8.6mmol) was added to a solution of methyl 3-

25 morpholinopropionate (1g, 5.7mmol) in ethanol (20ml) and the mixture stirred for 2 hours at
80°C. The solution was allowed to cool and adjusted to pH1 with 6M hydrochloric acid.
Insoluble material was removed by filtration and the volatiles removed from the filtrate by
evaporation. The resulting oil was triturated with ether, the solid product collected by
filtration, washed with methylene chioride and dried under vacuum to give 3-

30 morpholinopropionic acid (993mg, 89%) as a white solid.



1H); 8.57(d, IH); 8.76(s, 1H); 9.66(s, 1H); 11.24(s, 1H); 11.70(s, 1H)
S

- ESI: 285 [MH' El enental anal ysi s: Found C 54.2
H4. 1 N 12.3 Cerr]JHerr]Nerr]derr]F 1HO 0.3Herr]O
0. ®6Nad Requi r 6 H4. 2 N 12. 7% 15 T '
mat eri al was pﬁ@p’g 5as fol | ows: Sodi um (368ny, m%ﬁds\g}\%s

added to benzyl al cohol (10nl, 96mml) angsthe m xture was heated at
148C for 30 mnutes, 7-fluoro-3,4-dihydroqui nazolin-4-one (656ny,

4mol ), (J. . Ch : f ! .
i nt Al ned ar HOME StreriR ENROE; ERERIBIL e N i A AR 2P S
cool , the sol 3W3@PHPRIWOZH) on to water (170m ) and the aqueous m xture

adjusted to pH3 with ¢ ntrated hydrochloric acid. The precipitate was
col l ected by Msl't]?rs&ﬂs(?(r)[gﬁaashed with water, ether and dried under vacuumto

gi ve 7-benzyl oxy-3, ﬁ3$i@%&@%ﬂwﬁ&mﬂid‘e%ﬂm& 1 GSBBD waS8ifed 35a Suspbsion oF8l i d-
mp. 267-269C 25 [err] H'NVR Spectrum ( d[err]; CF}err]COCD) 5.32(s,
2H); 7.25(d>5 mbipholinapropforiogoid (335me, 1.6m@ol) i pyriding)(1218])a0d the mirure stintes for 10

ESI: 252 [MH [err El enent.al | wisi s d C 714 .. H4.9

N10. 7 O P T ARRE TR lord S el b R ey lineoling' 5 °

471. E I Nsﬁ%dr%qlﬁﬁige (370mg, 0;9}’@1%2{ @rdpﬁreg g(s) described fgr the rt)artmg materia}] in |
-penzyl oxy- - dl roqul nazol 1 n-4-one |( . n t_ I.ony,

chl ori de (20#@@125%5 adgﬁéﬂwge mixine s -mg«@ %%\gowszgn%-g@mohpempwmﬁas d3

hours. Excess (57mg, 0.29mmol) 1ofawed b3 A B3dicyclohexylcarbodiimide (100meg, 0.48mpmol) was added

PCT/ GB97/ 0036 .
t hi onyl chl W antthevmixturestitredifop g fusthen 1§ hours; Thersdlventavas semoned byzwaporationhe t h

LTS, 310l B e S ) T oA 3o L S
Spect rum - ( DVt aaatitated Sblution $T308hin lydodhcn carBofiate. THRMrghnicllcr was Seharated? ( M
S wor -5 %W&ﬁ ' O;I(dg'f‘}r&é%)ﬁ’gﬁéﬁ‘ﬁ SHat RSP ysbarhiam, The soidysvea
Gl Ut o o 7 e o i AT %,
i n 2- pent antl 4(24wpro-methoxycarbanyloxy=4-methylanilino)-7-(3-
morpholinopropionamido)quinazoline (226mg, 48%) as a white solid.
"H NMR Spectrum: (DMSOd) 2.18(s, 3H); 2.4-2.5(m, 4H); 2.5-2.6(m, 2H); 2.62-2.7(m, 2H);
3.58(t, 4H); 3.85(s, 3H); 7.30(d, 1H); 7.44(d, 1H); 7.7(d, 1H); 8.13(s, 1H); 8.35(d, 1H);
8.41(s, 1H); 9.7(s, 1H); 10.46(s, 1H)
20
Example 32
2M Aqueous sodium hydroxide solution (760ul, 1.5mmol) was added to a solution
of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-(2-methoxyethylamino)quinazoline
(304mg, 0.76mmol) in methanol (8ml) at 5°C and the mixture then stirred for 30 minutes at
25 ambient temperature. The mixture was diluted with water and adjusted to pH6 with 2M
hydrochloric acid. The precipitated solid was collected by filtration and then suspended in
methylene chloride/methanol. A SM solution of hydrogen chloride in isopropanol (0.4ml)
was added and the volatiles were removed from the resulting solution by evaporation. The
residue was triturated with ether, the solid product collected by filtration, washed with ether
30 and dried under vacuum to give 4-(2-fluoro-S-hydroxy-4-methylanilino)-~7-(2-
methoxyethylamino)quinazoline hydrochioride (260mg, 90%) as yellow solid.



was then heated at reflux for 4 hours. The precipitate was coll ected by
filtration, washed with I sopropanol foll owed by ether and dried under
vacuumto give 7-benzyl oxy-4-(2-fluoro-5-

met hoxycar bo met hyl ani | i no) qui nazol i ne hydr ochlorid 7%
as a cream nwg%&aésw m p. 219-220C [err]H NWR Spectru%&% szrr])

2.22(s, 3H); 3.86(s, 3H); 5.37(s, 2H); Z. Q-7.60(m 9H); 8.60(d, 1H);
8.80(s, 1H); 11.2(s, 1H) M5 - ESI: [MH [err] El emrental anal ysi s:
Found 0601%9 N8520 C[err]H[err]N[err]Qerr]F 1HC
0.5H err]0 4 C60.2 HA46 N 8

7- Benzy!| oxyAlH RMR Spmuﬁr (mmwma:rem BH; @Q&(s‘}SH?tM(ﬁnm) Bg};ﬁﬂ zmzs)bi(la?
hydr ochl-ori de (1 8!68 % and 10% pal | adi um on-char coal cataly
(180ng) in alH L”“é' 7o’f(dn’éi A6k 1BNe e Hilb Btk hHKS-10s M); %ﬁﬁ(s IHOIrrfL)
was stirred W‘dﬁ&l drogen at 1.5 atnospheres for 45 minutes. The

catal yst was renoved by filtration through 25 di at omaceous earth and the
sol vent rerfoMsd ESIoMX[MHY i [ trate by evaporation. The residue was
triturated with ether, the resulting solid collected by filtration and

dri ed under vacuumto give

4-(2-fluoro-5-net hwwmhgﬂﬁ{eﬁwwﬁ—wagmnmo) 7- hydr oxyqui nazol i ne
hydr ochl ori de (1.23 4% as an orange_ solid m p. 205-210C 30

[err]H NVR Spectr ufnsomrs pyyacstaldehyde dipaethyl ac@(bﬂgs Hymol) irvirgtels (7)) ;
7.35( ?g , m) and z}\@g?mmm il (7664l Heardit B 506088 662 bt TR Rleive bl

PCT/ GB97/ O3 &itowed to cool and adjusted to pH7.5 with saturated aqueous sodium hydrogei éarbonate MS -
ESI: 344 | &l . Exampl e . 2M_.Aq s sodi um hydr oxi de
sol ution (45 ‘]ﬂ} | Thi b&m%%@éé‘aﬂﬂlﬂ%wa of Z- %%%ﬁ@ﬂ
4- (2- f | uor o- prefBkAIBoAFORRhélariti zhudzamd i?ﬂﬂ)chl%nﬁé”(m()m mmol),

F’hano g;ﬂ; and

nor phol i nopr opi onani do) qui nazoli ne_ (. I n me
the mixture asdeseribed for thmnamtendm@xp@ab@pbmme@mm@dmmwu (@bnlh

breci pi tate LOmETY THEMIKARVE: dd sined for g SRR SaRiotbnydife (1 500 1
and dri ed. 15TRmmeb)|addednd tat soimionediustnd toeptHiSy S with glabiabmetieimdat Tiemixtaadag S5M
stirred for 18 hours and the organic solvents removed by evaporat:on and the resulting
aqueous mixture partitioned between ethyl acetate and water. The organic layer was -
separated, washed with brine, dried (MgSO,) and the solvent removed by evaporation. The
residue was purified by column chromatography eluting with methylene chloride/methanol
20 (96/4 followed by 12/8) to give 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-(2-
methoxyethylamino)quinazoline (308mg, 77%) as a yellow foam.
'H NMR Spectrum: (DMSOd; CF,COOD) 2.22(s, 3H); 3.33(s, 3H); 3.41(t, 2H); 3.60(t, 2H);
3.87(s, 3H); 6.68(br s, 1H); 7.22(dd, 1H); 7.37(d, 1H); 7.43(d, 1H); 8.30(d, 1H); 8.7(s, 1H)

25 Example 33
2M Aqueous sodmm hydroxide solution (620u1) was added dropwise tc a
suspension of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-6-methoxy-7-
methoxyacetamidoquinazoline (275mg, 0.62mmol) in methanol (8ml) at 5°C and the mixture
then stirred for 90 minutes at ambient temperature. The reaction mixture was diluted with
30 water and adjusted to pH7 with 2M hydrochloric acid. The precipitated solid was collected by

filtration, resuspended in ethanol and a 5M solution of hydrogen chloride in isopropanol



10 solution of hydrogen chloride in isopropanol (0.3m) added. The

vol atil es were renoved by evaporation, the resulting solid was washed
with ether, and dried under vacuumto give 4-(2-

fl uoro-5-hydro hyI ani | i no) - 7- (3- nor phol i nopr opi onami d B6¥6k NE
(186N, 80%‘%5% %el | ow sol i d. mp. 228-233C 15 [err]CHp(TG\Il:’V&Ri%pectrum
(DMBOd[ err}; CFlerr]COOD) 2.21 (s, 3H); 3.717(_t, 2H); 3.22(t, 2H); 3.5-3.6(m
4H); 3.8(t, 2H); 4.05(d, 2H); 6.94(d, 1H); 7.10(d, 1H); 7.88(d, 1H)

Bl emont al  anall)40aaded Toe vofti Yy ehoved i g ebiyd S by Slapbrpionang e

- [ err] H err] Nisghid whdhed with ether collected by filtration arfdaltied nader vaculinttd.give 4=(25hﬁ)ro-5-

' N 13.5 | .9HCI 0. 6H err] O 0. 2i sopropapol

' material was pydpeycmgthy h-wvé-methoxyﬂ-memolym&%mwgmiwg i& 8%9

. 8.6mmol ) was ng&gﬁk g solution of nethyl 3- 25 norpholinopropionate (1g,
5. 7mmol ) in ethan %bf m) and the m xture stirred for 2 hours at

- 80[err] C. The mpl300i®6°CGwas al |l owed to cool and adjusted to pHL with 6M

volatiles r oo serrens ORISHEFE Rl 30! Shg oF P s o LGB 680, | "

was trituratedpyi4. i@l i 8.41RL11H98. Bd(spr}gﬁisso(spmi 95Uy 9.72(sf lFlI Il!iT49@,an)
I e

washed with net hy ene chforl de and dr under vacuumto give 3-

mor phol i nopr op¥8nESL:387 tMBY93ny, 89% as a white solid. VO
97/ 30035 ]
PCT/ GB97/ 00365 \cmental analysis: Found C523 H48 __ N127

Spectrum ( DWEIYH,eNOF 1HEBTGH) 2. 83( tReqairgs; 3. €3§2.6 2H)4.93. 36(t N 12H;
3.46(d, 2H): 3.73(t, 2H); 3.97(d, 2H) M5 - ESI: 159 [MH [err]
1, 3- Di cycl ohexyl carbodiinm de (343ng, 1 .6mpl) was added to a suspension of

3- 5 norpholi noproplmlsmglmmmﬁamnom pyridine (12m ) and the

m Xture stirred for 10 m nut e

7- Ami no- 4- (2- f | uor o-AFetie Q?%QS%WMWW t9:% splutien gl d-msthoxy-de
P70 o 9° gl b SRS 50 Ui R
3- Mor phol i ndfraspmbientrempérature. 'I(hsidgmtmaseamle;l by evaporatidn anyd the resulting solid
Stirred for o VPCHETS yae Tl died s TP e VPERBOER R e i egietidl

(57.3g, 88%). :

"H NMR Spectrum: (CDCl,) 2.16(s, 3H); 2.21(s, 3H); 3.77(s, 3H); 6.7-6.75(m, 2H); 7.42(d,

1H) -

20 A mixture of tin(IV)chloride (19.3ml) and 69.5% nitric acid (10.3ml) in methylene
chloride (140ml) was added dropwise to a solution of N-(4-methoxy-2-
methylphenyl)acetamide (28g, 0.14mol) in methylene chloride (500ml) cooled to and
maintained at -30°C. The reaction mixture was stirred at -30°C for 1.5 hours, allowed to
warm to ambient temperature then poured on to ice/water. The organic layer was separated

25 and the aqueous layer extracted with ethyl acetate. The combined extracts were dried
(MgSO0,), the solvent removed by evaporation and the résidue purified by column
chromatography eluting with petroleum ether/ethyl acetate (2/8) to give N-(4-methoxy-2-
methyl-5-nitrophenyl)acetamide (17.8g, 51%). |
'H NMR Spectrum: (DMSOdy) 2.06(s, 3H); 2.29(s, 3H); 3.9(s, 3H); 7.24(s, 1H); 7.99(s, 1H);

30 9.41(s, 1H) |



residue partitioned between water and ethyl acetate and the aqueous | ayer
adj usted to pH8 wth a saturated solution of sodi um hydrogen carbonate.
The organic | ayer was separat ed, washed with brine, dried (MgSO err]),
and the solvent renoved by evaporation. The residue was purlfled b

col um chr omeWOPPAMAS el uting with nethyl ene chl ori de/ net haf&VGRIHPEES ¢ o
give 15 4-(2-fl uoro-5-nethoxycarbonyl oxy: § nmet hyl ani | i no) - 7- ( 3-

nmor phol i nopr opi onam do) qui nazol i ne (226mz 48% as a vvhi te solid. [err] H

NVR Spect DVSQd 2.18

2.62- peg( ;nu m2H§ Pot[@iég{%cmmagmss @l;%yas zsmfd w&m utrpn&ﬁ{*‘%-
7.7(d, 1 Pt

1H) ( 20 " etia?:éf %?;le '{le-s%égghgnyl%ﬁtﬁnﬁigéu égg?xaéivhndﬁ é&%’e SO ut | gs ﬂ)

(760[err]l, ih MR )l)ma%?@dd&d migtuge Waslmwntomed at BFC for 3.5 hours, further

o o R AR A 712 R B SRRGR,  70)1

then sti rr%chnﬂhu&qommmrﬁ&sat 72€. mlnﬁarubtegmeﬁrrahwea frohh the HotdelidtRn\\aS
diluted with water and adjusted to pH6 with 2M hydrochl ori c acid. The

preci pi t at ecmixtire by fitmtion threughediatamageons ¢azth; the filtrate conled ay@mm@ﬁempm

t hyl h

"zop; opanol TR sfepEnel roch(oris C THE biBptued Yl WIS oSty Hiace,
resul ting sobvmmmﬂaywmrambdmtaqmns lihmte extracted witle ethpkacetatet The selill prbduiet and
ther, th K duct col | ect | trat shed 0 and
dri'ed” under - GsetuhAceBicyBSers cambips nd ekitied th gt poden bydide. "
met hoxyet hiyy syThen) dte BastOhduasus hiyte %g'ééitﬁx‘aéa WA Gith am%aoaﬁteyﬁdx&ﬁw&ﬁhl d.

WO 97/ 30035
PCT/ GB97/ 003¢shcentrated hydrochloric acid and re-extracted with ethyl acetate. The ethyl acgtgte_extract

310 3. a(m gl S eohE GO8 P ahd WS Bl il B9 gporin iied Ty
7.2(d, 1H); Zce?a’:}(xd@-s-ltetho:@.-%ﬁi@dbentbﬁ:aclﬂ (Bllég S4%hhs a gellod(wlid.1H) ; 10. 95( S,

élr_%pa?eg/sa-s E’imgew 2&%%?&90?%%5“&?%‘2&9?3&gﬁﬁgﬁ{)de di et hyl

acetal (1.179, 10Malghhitidn waxaeeﬁxﬁﬁb)s-meth@fmmobe@ambidqm 6g,3Streholl)i [eaer] | )
was heat ed at 50 60[err] C for hours. The m xture was
(76ml) and concentrated hydrochlonc acid (30.5ml) was heated at reflux for 3 hours. The
reaction mixture was cooled to 0°C, the resulting solid was collected by filtration, washed
with water and dried under vacuum to give 2-amino-5-methoxy-4-nitrobenzoic acid (16.6g,
92%). _
20 'H NMR Spectrum: (DMSOd,) 3.79(s, 3H); 7.23(s, 1H); 7.52(s, 1H); 8.8(br s, 2H)

A solution of 2-amino-5-methoxy-4-nitrobenzoic acid (16.6g, 78mmol) in
formamide (250ml) was heated at reflux for 4.5 hours. The reaction mixture was cooled to
0°C, diluted with water and the resulting precipitate collected by filtration, washed with water
and dried under vacuum to give 6-methoxy-7-nitro-3,4-dihydroquinazolin-4-one (11.56g,

25 67%). _
'H NMR Spectrum: (DMSOQd,; CF,COOD) 4.02(s, 3H); 7.8(s, 1H); 8.12(s, 1H); 8.18(s, 1H)

A suspension of 6-methoxy-7-nitro-3 4-dihydroguinazolin-4-one (8g, 36mmol) in
thionyl chloride (150m!) and DMF (0.8ml) was heated at reflux for 3 hours. Excess thionyl
chloride was removed by evaporation and the residue azeotroped with toluene. The resulting

30 solid was triturated with ether, collected by filtration and dried under vacuum to give 4-

chloro-6-methoxy-7-nitroquinazoline hydrochloride(7.5g, 75%).



10 allowed to cool and adjusted to pH7.5 with saturated aqueous sodi um
hydr ogen car bonat e solution. This solution was added to a suspensi on of
7-am no-4-(2-fl uoro-5- nmet hoxycar bonyl oxy- 4- met hyl ani | i no) qui nazol i ne

hydr ochl ori de &gtpoﬁggagﬁl mmol ), (prepared as described for g/ Hotidaks 0

material in Ex in ethanol (32m ) and acetic acid (95[err]l,
1.5mmol ). The m xture was then stirred forpg5 m nutes, sodium
cyanobor ohydri de (133ng, 15 2mmol ) added and the solution adjusted to pH5.5

with glacial RN krgf%-&?ﬁlsmd {4U13%s, OB, 7.8(s AH)! 8. ¢@1 9% ﬂg(shg:p,r s and the

organi ¢ sol ven s re evap ratlon and the resulting gueous
m xture partiti onedAbﬁbcmeuf @bﬁyh-@:mthxg?mﬂ@qmwlmehmmlm(&84lwer vvas

cvaporati on. - HHPmOD 02 Bl ee e oA B oy Lo SR

with ret hyl engg Msﬁ%ﬁﬁ?&t&%ﬂ@ knawxa( R Hxdmbl zsty\mhobmpm amﬂpww hé@ted at

4- (2-fluoro-5-net hoxycar bonyl oxy4- net h I ani |i no) -

net hoxyet hy| S msflws)ford havrss| Theanixines weg toeook, %W%Wﬂmduct collectedry

o0t 2r): Ttaohfmilyfh ipbichi “ﬁ’%@%ﬁ%ﬁ?‘% T (g1 T
7.43(d, 1H) MeBidkgcartidrylox$-4Ahethylinilino)-GmethiozyrPingragBinazoline hydrochlorid21. 12g,

Aqueous SOdIUﬁ]h¥dr0XIde solution (620[err]l) was added dropwi se to a
suspensi on of 90

4- (2- 11 uor o- SHFNNIR SpEhIRR mo&ﬁmﬁ,bﬂ)amsd(srm) ﬁiots,tjnnxv4ﬂ( 1H); 7.46(d,
nmet hoxyacet am doqui nazol i ne 275387%5&!1) bl‘&(%"l n_met hanol (8 at 5C and
e

t he ni xturel0 lmmﬂ(stlﬂ)rﬁeéﬁ(&dm sl ent terrperature The
reaction mX“lUI E@fr L with 30 water and adjusted to pH7 with 2M
hydrochl oric acrd he precipitated solid was - coll ected by filtration,
resuspended i n et hapomiximd ofi4-2Aflaciotfi-methoxycatbpnyloxyed-metthybanilthe)-6mmethoxy-7-

:;,é?—;) gég ?/n 8 lo 36 511troqumazohne \{I\Ddrochlon&)e:}'(? 1g, 25mmol) and 10% palladmm-on-chay:?al catalyst

(0.3n) added. zfaaeg)v@heﬁmﬁ(ﬁgz ﬁaﬂ%&ﬂlbﬁﬂ@a&b&r&d&ﬁﬂéﬁhyﬂﬁ) swhtx7 on by

evaporation and the sol i d with ether collected b iltration and
dri ed under 1% atmespheres fgr ¥ dours,( th ¢atalysy wgs removed by filtration through diatomaceous earth,

et o, s DBl R 0 el i .
(DVvsQd[ err]) 2oll&fes] byFiiratidch ahd deied @ider vatud® ts give Mamiro-242-fluordty-; 6. 92(d,
éH)7 ;2( Z 1%(_51 Mgﬁ%ow%z&y@mbb@e & ci;ugtiaffl ne@ydrochlon&e (93(‘]'1{_& '91%).
'H NMR Spectrum: (DMSOd,) 2.22(s, 3H); 3.87(s, 3H); 4.02(s, 3H); 6.9(s, 1H); 7.4-7.5(m,
20 2H); 7.99(s, 1H); 8.62(s, 1H)
~ MS-ESI 372 [MH]'

Methoxyacetyl chloride (62ul, 0.68mmol) was added dropwise to a solution of 7-
amino-4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-6-methoxyquinazoline
hydrochloride (215mg, 0.52mmol) in methylene chloride (Sml) and pyridine (1.5ml) at 0°C

25 and the mixture stirred for 2 hours at 0°C. Further methoxyacety] chloride (14pul, 0.15mmol)
was added and the mixture stirred for 20 minutes at 0°C. The reaction mixture was
partitioned between ethy! acetate and water and the aqueous layer adjusted to pH9 with
saturated aqueous sodium.hydrogen carbonate solution. The organic layer was separated,
washed with brine, dried (MgSO,) and the solvent removed by evaporation. The residue was

30 purified by column chromatography eluting with methylene chloride/acetonitrile/methanol



El enent al anal ysi s: Found C52.3 H4.8 N 12.7 10
Cerr]Herr]Nerr]O[err]F IHO 0.6Herr]0 Requi res C 52.6 H4.9
N 12.9 The starting material was prepared as foll ows:

Acetic anhydride (50m ) was added dropwi se to a solution of, - 2-
‘met hyl ani | | n@¥@IP%F  360mmol) in DVA (200n) at 5[err]C and ?’Eﬁ&}r@%me
stirred for 4.5 hours 15 at anbient tenmpggature. The solvent was renobved by
evaporation and ‘the resulting solid washed with water and dried under

t th h 7 %
[orr]H AR 4BBaRR R e ek buicp pmo a2 Aoy faitingh a5
6.7-6. 75(mdﬁ ox Zceﬂ&ﬁﬂoqumaz&ﬁﬂe(2@5mg,75%)a£a%itésmm of tl n(l V)chl ori de
(19.3m ) and 69. A)nltrlc acid in_meth i de (140n }

was added dr m@@smdmmzai(sw 3 Ay 357(5' 3H),407(5s 3H); 4.15(s. 3H

(o and. vl G TiBh drc 0.7 S0 T b 4o, TR s SR 980, R SHE L 0T Er 1)

for 1.5 hogrs, allowed to warmto anbi ent terrperature then poured on to
ice/water. The organic |ayer was separated 25 and the aqueous | ayer
extracted wiExamplgd8 acetate. The conbined extracts were dried

(Mysq err]), the Sﬂlsmﬁ&émhm%ma%au%m ﬁdmsémﬁmdq%mnwd by

col um chromat ography elutin petrol eum et her/ et hé(4 acetate

to give N 4added tocAcghloro-6-methpxyry-(2-thiemenpbelneathpxiguinazeline(3¢4me s0mmeD

"H NWR S t d 4
;7. 98?2 L”ﬁfxo-gysgoﬁy&c}qﬁwf’% &oomp) 1 hﬂmé@(@s/@g%%egﬁn g% 721"!\2),7:13 (s,
PCT/ GB97/ G@38Ranol (15ml). The mixture was laegteg at 95°C for 1 hour and then stirred- for?EB—hofurs at
Pot assi um per nanganat e was  added porti to a tion N- (4-
ot Doy 2 hoRPUATPATFbIsH S5 FPRIR FRAE We P s i 6 e pERuiet
sul phate (3 ?r‘éﬂacé c%lléﬁ&d ifitkation; Washedwith atetdrielahd dﬁaem@o@wﬁmmmum ned

at 75[err]C our furt her magnesi um sul phate (4g) and potassium

per manganat ehjd:@ga)am@-ﬁwmxaﬁﬂ%hﬂﬂmwlb%ﬁﬂ)ﬂumme hydroghlotidess at
7/5[err]C Thﬁ?ﬁ‘gs‘ﬁ“’g Jé@s mﬁé&agse%?aﬁeep%vjdfﬁmthe hot reaction m xture by

filtration t ceous e filtrate cool ed and was
acidified ltSO'I-l)NMR Spétiruth: (DMSOA])3687¢12HY, dr0d(s) BH); i470ac2H); 71861, pHR 47 56m.ed

solid was collected by filtration shed, Wi th r apd the aqueous
il rate ext PHbreh SHGe tHEksace 1HR0I0RmS, W3 e
MS - ESI: 465 [MH] ' E
Elemental analysis : ' ~ Found C 45.8 H44 N 100
C,Hx,N,CIFO,S 2HC1 0.5H,0 Requires C 46.1 H46 N 102%
20

The starting material was prepared as follows:
1,2-Dibromoethane (19.2ml, 286mmol) was added to 7-hydroxy-6-methoxy-4—
phenoxyquinazoline (6.0g, 22mmol), (prepared as described for the starting material in
Example 16), and potassium carbonate (14.4g, 107mmol) in DMF. The mixture was stirred at
25 85°C for 2.5 hours, allowed to cool and insoluble material was removed by filtration. The
solvent was removed by evaporation and the residue purified by column chromatography
eluting with methylene chloride/methanol (93/7). The product was trituated with ethyl acetate
to give 7-(2-bromoethoxy)-6-methoxy-4-phenoxyquinazoline (5.3g, 63%).
A mixture of 7-(2-bromoethoxy)-6-methoxy-4-phenoxyquinazoline (2.0g, 5.3mmol)
30 in thiomorpholine (15ml) was stirred at ambient temperature for 5 hours. The mixture was

diluted with water and the resulting precipitate collected by filtration. The solid product was



the ethyl acetate extract were conbined and extracted with 2M aqueous

sodi um hydr oxi de 10 solution. The basic aqueous | ayer was separated, washed
with ethyl acetate, acidified with concentrated hydrochloric acid and
re-extracted with | acetate. The ethyl acetate extract iSpieies d

wi th brine, dri“é%l”?’kgéofl) and the sol vent renoved by evaporatllf on to give 2-
~acet am do- 5- net hoxy-4-ni trobenzoi c acid (_28]1._69, 54% as a yellow solid.

- [err]H NWR Spectrum (DvSOd[err]) 2. 12(5 3H) 3.93(s, 3H); 7.74(s, 1H)

8.75(s, 1H) 15, . Asolu n [

acid (21.6g, §W?$'“i‘$e%ﬁ FH% d%) 3% c“%%é‘zﬁﬁg‘iwaﬁ‘%% ﬁﬂﬁ%c aci d
(30| 55(“-) Wa[s I ell"heﬁiolﬁeﬁf W?Q@eﬁbﬂe&fmpaatxo'ﬂ'tle Igwe &methbxpﬂ-lphemkyl-ﬂé(.'lwas e
cooled to O[err]C, the resultin coll ecte tration, washe
with \(Nat er andhigmpmh °¥R?G§‘P"X)EE‘E}%?9?‘{‘%(ZQ‘?£§‘EQ Wm@y 4-ni trobenzoic
acid (16. 6q, 9 rr]H NVMR Spectrum DIVBOd err 3.79(s, 3H);
7.23(s, II—|)g ';‘d% %% 39%?\4%1@ 8]( br s, IF—)|) ( [A SLI) utlon(of "

2- am no- 5- mef hoxy- 4A1mixtmbeﬁﬁmeﬂxmw4€bh(en®ﬂmb(2- l)olmqethoxyﬂqmnmqhméz 0g,

(200Me) v, e B S S e SRS 23, 56 mfin,

by filtration anwsmcéow 4nbl adjabited to pHPwih ﬁb‘lid%ﬂdll.lﬁdiyﬂrdgaﬁ tatboriate. QHetRylene
6- met hoxy- 7-ni tr o- 3, 4- di hydr oqui nazol i n- 4- (,11. 56q, . 25 679 H NWVR

Spectrum ( DVSHoride pps © pespiting semjpgpli Pmé(lgt was jigolatog] byg{egantnpgi?nd
8.18(s, 1H) ‘?FB’“%‘% aau%oﬁs AUIRENThi ?rdafuct was dlssolved in acetone and msoluble rﬁatcnal

6- met hoxy- 7- ni ydroqui nazof | one (8g, 36mmol) I onyl
chloride (130as remaveDbl filteationd nmwnewammvedrwrmwmn &ld‘lbcurmduéxcess

t hi I hl d d b t d
Wt h T ol uene. SPREOPELTE KEREK Bf ¥piRRy At BiaBRRolEEPLENC 00FPL00
by filtrati on cﬁwara{uhﬁdomndeﬁe (15} 90%) 43 agWhite séhd

chl or o- 6- met hox - Ni t ro ui hazol i ne hydrochl oride(7.5g, 75%.

WO 97/30035 M -Esf

PCT/ GB97/ 00365 ethoxy-T-(2-thi holinoethoxy)-3,4-dihydroqRinazolin-4-bhe VR
Spect rum ( DMSOd[ er r??lﬂmf??{sﬁ-mm%xy 7(. 8('s°,m°ipl—|)°;m°86. (osx,Y) 1’|—|).;l 9, i@znsazo 1fH)

A mi xture ofl54158) bﬁmmﬁl);tbiohwoﬁdn (25maldjand RV (0.2 enlh yes hratedat reflox for2hoyrs.

3 ol ), ( pr dapE o ol RO Pkttt bl o et ok kB tlyepe.
wak’ al loved 1o coalr Lhe “w?“f@“b‘““?"“?’“‘* ity ogonct ?*F?"‘“""“‘“‘"e
was al | owe 0 CO0 e, pr ita roduct c ecte | n,
Washed with | JapRieRIoRdE: Tor DraRc PR SR SR S0l e exracted i
4-(2-fluoro- 5 ethylene chlonde (4x40ml) The combined extracts were p assedthrouﬁh phase separating
nmet hoxycar bon {/ 4-met hyl'ani | i’'no) - 6- met hoxy- 7- ni t roqui nazol i ne

hydr ochl ori @@ ;(ammthg golvent rgaoxed by eviporatippiand\ike Sysisiue punified hyvetonrer r | )
2.22(s, 3H; 3 h?o%a%grgﬂfpy ehﬁm& %ﬁ: m&@lengchfbnﬁ%eﬂrllhm (9?/5f.‘6ﬁg 'purified product was
triturated with acetone to give 4-chloro-6-methoxy-7-(2-thiomorpholinoethoxy)quinazoline
(400mg, 25%) as an orange/brown solid.
MS - ESI: 342 [MH]"
25
Example 35
A solution of ethereal hydrogen chloride (1.0ml of a 1.0M solution, 1.0mmol) was
added to 4-chloro-6-methoxy-7-(2-(2-methoxyethylamino)ethoxy)quinazoline (110mg,
3.5mmol) and 4-chloro-2-fluoro-5-hydroxyaniline (72mg, 4.5mmol), (as described in EP
30 61741 A2), in t-butanol (5ml). The mixture was heated at 95°C for 1 hour, allowed to cool
and diluted with acetone. The precipitated product was collected by filtration, washed with



10 1H); 8.40(s, IH; 8.55(s, 1H; 8.77(s, IH; 11.4(br s, 1H M - ESI:
403 [MH [err]. A m xture of
4- (2-fl uoro-5-met hoxycar bonyl oxy- 4- et hyl ani | i no) - 6- net hoxy- 7-

ni t roqui nazol i ne h ochloride (1.1g, 25mol) and 10% pal | ad] - r coal
cat al yst (W%%n met hanol (200m ) and ethanol (1OM) W’P’f’g%
under hydrogen at 2.7 15 atnospheres for ¢4 hours. The catal yst was renpved
by filtration through di atonaceous earth, t he sol vent renoved fomthe

filtrate by evaporation and the soli.d residu he i th her, ..

col | ect ed bymﬁiﬁlle?"a‘flﬁl?ﬂfle&ﬂ agrionepnd ﬂﬂ%‘i t°\ﬂé‘?uﬁm°rﬁ'%y“°m§'kyfmxy“'l“"’)‘ 6-
7-am no- 4- ( 2m@fﬂdﬁf—9=(5—(2-methoxy_etlgylamino)ethox%)quinazplinc hydrochloride hydrate (110mg,
met hoxycar bonyl oxy- 4- met hyl ani | i no) - 6- net hoxyqui nazol i ne hydrochl ori de
(930ny, 9199 39%) aspdejgpMORARE: Spect rum (DVBOd[err]) 2.22(s, 3H); 3.87(s,

3H); 4.02(s,: : . QOAN 4L A Ak ; . H)
VB - ESl 373F NG Spetinim: MS0R S Ber ) I sul SR 25 03P 3B Sa8tho!
was added dr 2igui724(d, dHy 7sA(ditliDN7.58(s, A1H); 8.48(s, 1H); 7.85(s, 1H); 9.35(br s, 1H); 10.65(br

am no-4-(2-f1 o-.9-neth car bonyl oxy-4- et hyl ani | i no) - 6- met hoxyqui nazol i n
e hydroch"f’g%;dlé'57(5§§§n&wo.52ml) in methyl ene chloride (5nm) and
pyridine (1. /g )esat4RRH)rC 25 and the mixture stirred for 2 hours at
O[err] C. Further nethoxyacetyl chloride (14[err]l, 0.15mmol) was added
and the ni xt Blementel analysist or 20 mi nutBenndt 0] erG B61 The He46ti N Wikt ure was

partitioned E,‘?,fl"‘ﬁeéh?ét 2%*31 ﬁiﬁt@g{g?g%g wat@&rgsand they g%ueoHsld%er adj ust ed

to pHO with gat'ur at aqguedu um hydrogen carbonate soTUtion. The
organi c | afer was separat ed, washed with brine, dried (MySO err]) and

the sol vent renoved by evaporation. The residue was 30 purified by colum
chr omat ogr aphy el uﬁ“r%“ﬂm WLWMI“B?‘? Eacet oni tril e/ met hanol
WO 97/ 30035 A mixture of 7-(2-bromoethoxy)-6-methoxy-4-phenoxyquinazoline éb.lg, 2.9mmol),

PCT/ GB97/ 00365 _ ) s .
(60/ 38/ 2) t o(niepaecd as described for the starting material in Example 22), in 2-methoxyethylamine (8ml)

4- (2-fluoro-g; . =4 Ml - 6- e}
me'g hoxyacet aﬁ%a%)r%zo ,P;%{gé/ x%‘%n%fg{s%ﬁgm & rﬁg?u{egwgénﬁgﬁﬁ%nﬁn ‘f'%t?rrajnﬁl NVR
I, SR bt (SN T st s et i)

: S, ; : : . 7. , en [ - ) ; S, .); 8, S,
Thy: o, 25 b, T geied UgBad Pk separsting gabet Toe gojvent ws resioved bR LD ANIRS
et her eal hydfegidae peritied by ¢Blumb dRfdmabgrapty. fdving Mithirh&hylere. Ool ). was added
to 4-chl oro-6-nethoxy-7-(2-thi onorphol i noet hoxy) qui nazol i ne (340ny,

1. Omol ) andchloride/r aquepps ammonia (A8 @ givF riecthoxychrphengxyy , (as
described i nyfef el ariind)ettoRy fqninazoline (760mg, 70%) as a white solid.

20 MS - ESI: 370 [MH]'
A mixture of 6-methoxy-4-phenoxy-7-(2-(2-methoxyethylamino)ethoxy)quinazoline
(760mg, 2mmol) in 2M hydrochloric acid (5ml) was heated at 90°C for 1.5 hours. The
mixture was allowed to cool and adjusted to pH7 with solid sodium hydrogen carbonate. The
water was removed by evaporation and the residue extracted with methylene |
25 chioride/methanol/aqueous ammonia (100/8/1). The volatiles were removed from the extract
by evaporation, the residue dissolved in methylene chloride, passed through phase separating
paper and the solvent removed by evaporation to give 6-methoxy-7-(2-(2-
methoxyethylamino)ethoxy)-3,4-dihydroquinazolin-4-one (600mg, 99%) as a white solid.
A mixture of 6-methoxy-7-(2-(2-methoxyethylamino)ethoxy)-3,4-
30 dihydroquinazolin-4-one (300mg, 1mmol), thionyl chloride (Sml) and DMF (0.1ml) was

heated at reflux for 45 minutes. Excess thionyl chloride was removed by evaporation and the



10 butanol (15m ). The m xture was heated at 95[err]C for 1 hour and then
stirred for 18 hours at anbi ent tenperature. The reaction m xture was
diluted with acetone and the precipitated product coll ected by
filtration, washed wi th acetone and dried to give 4-(4-chl or Qegidgesiehés 5-
hydr oxyani | i noypé'?'f’r@?ﬁoxy- 7- (2-t hi onor phol i oet hoxy) qui nazol i %g%’

hydr ochl ori de hem hydrate (480ny, 88% gfs beige powder. 15 [err] HNMR
Spectrum (DVBGQd6) 3.67(t, 2H); 4.04(s. 3H); 4.70(t, 2H); 7.18(d, 1H);

[l edodon i 8 oy i b i Sl e

ntal ana
Found Ghy#iPogln carbonaké sblution abtl #idthYlene cilbride: [THE @rgahiv[ieyer as Sephrated lafid fiC
0.5H err] O equl res C 46.1 H 4. 6 N 10, 2 The

, %20 .
starting mat eaquasusiiayer prtesied vithmethylene shloride (4x40ml). The cqmbingg GXITACS MeMfane

(19.2m, 286 9@%@ %&m 5 ROrédht ; ol i ne
(6. 0g, ZZMF@LC}’%E%F gsseb%es%r ed fgl?eé,{i?ﬁ\;g sta?t%idn%yenvg eri al Ig?]‘;ng
Exanpl.e 16) 5 chictosfemethexy: i 2-(2-methaxyettiylamingjethoxyigwinazpline( 120mg, 38%a avia yellowe
was stirred at iﬁS 85C for 2.5 hours, allowed to cool and insoluble materi al
was renoved. b§f’l iltration. The sol vent was renmoved by evaporation and
the residue purified by col um chronmat ography eluting with nethyl ene

chl ori de/ net hanol (93/7). The product was trituated with ethyl acetate
to give 7-(2-ExampledBoxy) - 6- net hoxy- 4- phenoxyqui nazol i ne (5.3g, 63%.

A mxture of 7-( Z-Rrsaﬂﬁﬁﬁ ﬁ%ﬂﬁ?ﬁ&ﬁ%?&-ﬂﬂ%%ﬂ%ﬂ?ﬁhﬂ%l&@ (32m

5.3mmol ) 30 in thionorpho was stirred at anbi’ent terrperat&Fe for
5 hours. Thi® 06mmol)andsM isopropaniolic bytirogenichloside (1.3ml) in isepropanol Ginhlyvas heated at
precipitate c t by faltration. The | i r.Qdu S WO
97/ 30035 %"befcqr 5. The mi% wasa]-loweé %cogl gxd(?.ﬁie&otl,au"f&m WHJB%GS
- 81 - di gvapbiafien.i Thovesidue wastattitionéd sbtweenasdtindensichlorile antbwaterchnd alses ed
t hrough phase separating _ paper._ The solvent was remved b (ﬁapora_tion
to give 6-net muwamm@u#«%{)mﬂ&f‘W%Mmswsrﬁe@ﬁw%mﬂ%n BPigauc
(2.09, 94% a I | olss i ¥

%gtéﬁ]‘g%ys-g%# : , Vsl viith water 418 bnnéﬁlh_ed é&?scb%&d e Sdlvent _remov(eczl ,bgg |

m xture of 6- enoxy- 7- (2- t hi onor phol i noet hoxy) qui nazol i ne
Smmol ) in 2M Eveportion. oFhecresiduecwgsamnifipd bneolvron chrdmatog@phyelnfing wish methgleneur s.

e XU s BRI, OV g e bt
semi -sol i d pr gRlZ.DMéileréat By dibgeh dhloride oanidded. Timcvolatilés wdre feimited by evaporation
XU . TS O e s b pended t exfer, oiccsed by Hliatians wash2d Sith Siter e dried
under vacuum to give 4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-
20 morpholinepropoxy)quinazoline hydrochloride (91mg, 26%).
'H NMR Spectrum: (DMSOd,; CF,COOD) 2.3-2.4(m, 2H); 3.1-3.2(m, 2H); 3.3-3.4(m, 2H);
3.55(d, 2H); 3.75(t, 2H); 4.01(d, 2H); 4.03(s, 3H); 4.35(t, 2H); 7.43(s, 1H); 7.76(d, 2H),
8.21(s, 1H); 8.93(s, 1H)

MS - ESI: 511 [MH}'

25 Elemental Analysis: Found C 454 H 4.7 N9.2
C,,H,,N,O,BrF, 0.3H,0 1.85 HCl  Requires C 454 H 4.5 N9.4%
0.09 ether 0.05 CH,Cl,

The starting material was prepared as follows:
30 Diethyl azodicarboxylate (2.67ml, 17mmol) was added dropwise to a solution of 3-
morpholinopropan-1-ol (1.54g, 10mmol), 7-hydroxy-3,4-dihydro-6-methoxy-3-



10 was renoved by filtration. The solvent was renpved by evaporation and
t he residue azeotroped with toluene to give
6- met hoxy- 7- ( 2-t hi onor phol i noet hoxy) - 3, 4- di hydr oqui nazol i n-4-one (1. 5q,

929% as a white solid. M5 - ESI: 322 [MH [err] e of
6- met hoxy- 7-(yﬂ9ﬁMrphol I noet hoxy) - 3, 4- di hydr oqui nazol i n- Xcgﬁw 5q,
4. 6mmol ), - thionyl chloride (25n1) and DIVF (0 2 M) was heated at reflux for
- 2 hours. Excess thionyl chloride was rem)ved by evaporation and the

hetweon aquolBeREHEROREHYBRUBER e A e Ha e CopeDan R P RaA 4436

~chloride. Thezpmenin methfléRs chiGideRORNAAEr stitelng e 20eUR At Embiat Wmpbritira Cthe d
W th nmet hyl ene chl oride (4x40m ). The conbi ned extracts were passed

t hr ough phasolstilpsvereireraoved by gwaporatione Thetesidne waspisified by poluma shromatographnd

chior | def ot Biihg i iy ek diBrice/mE AT AIRMBRKS By U5/5118 efte S RV "
acetone to 05;1 ineﬂ;o#y-ﬁ*((;ﬂwaho)ﬁexymelhm#'ﬂ(rﬂ)rplkdlmnmpdmybtjumb]imx-p):q(j 62 97%).ne
Ecanple 35 ARME speciug Gl TR Oomanths b dze i b H 5088 of o
1.OM sol utiogg (l,ii{)f@k)(d\ﬂm 3. 65@15% m),a 92(s, 3H); 4.05(d, 2H); 4.25(1, 2H); 5. 9%%}{);

4-chl or o- 6- rret oxy-7-(2-(2-nmet hox yI ani no) et oxy)qU| nazol'i ne
3. 5ol ) and743(§hllt5)'6-52(sfﬂdblsdl(¥, roxyaniline (72ng, 4.5mol), (as

described in EP 3 e was heated at
95[err] C for 8rs§ﬂ]§?%8%%l de coo&mggbé@al%xloﬁe@wﬁgét one. The

preci pi t at g@l mﬂuﬁpmymiﬂaﬂﬂilﬁdoﬁ/(ﬁ%gl Yadrnaol) inesiaeated\sdliftion of methanolic
}Q‘CDT/Q Z;ggg,ogg 3 gmmonia (70ml) was stirred at ambient temperature for 2 days. The volatileg;were removed

met hyl ene Chlbp bVaporatiosl R0 Festiid ik | d Gt #Rer, collected by filtration, washed with
4- (4-chl oro-2=fluoro-5 e‘i/droxyanlllno -

met hoxy- 7- ( ZCWIMM}I e yacumny o give rénaedpxyré-CGrydr ochl ori de hydrate
5205 o(m aApsiiuRensifiRalgi 87 AL 0 S STV 1705 0y
7.24(d, | 19 HNMR Sgectrhy: (DKSECF,CEOD)2. %28 (m, 2E)48.15(%, 280{ $35(0 BHD); 35588 br
5 it 10, 63#34 g 2. 360G s 255 4 g7 e 0 i 4B
% eg (r%! HL er r] N[ er r WGbfutibg bf 4-hydiety-b-mdthaky 1 G-BephblidpropoxyIqetRazdline (2.87g0 N
9mmol) and DMF (1ml) in thionyl chloride (35mi) was refluxed for 45 minutes. Afier
addition of toluene, the volatiles were removed by evaporation. The residue was partitioned
20 between ethyl acetate and water and the aqueous layer was adjusted to pH8 with 2M agueous
sodium hydroxide. The organic layer was washed with water and brine, dried (MgSO,) and
the volatiles were removed by evaporation.' The solid residue was purified by column
chromatography eluting with a mixture of methylene chloride, acetonitrile and methanol
(50/47.5/2.5) to give 4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (2g, 66%).
25 "H NMR Spectrum: (CDC},) 2.13(m, 2H); 2.48(br s, 4H); 2.56(t, 2H); 3.72(t, 4H); 4.05(s,
3H); 4.29(t, 2H); 7.37(d, 2H); 8.86(s, 1H)

Example 37
The following illustrate representative pharmaceutical dosage forms containing the

30 compound of formula 1, or a pharmaceutically acceptable salt thereof (hereafter compound X),

for therapeutic or prophylactic use in humans:



10 The starting material was prepared as follows: A
m xture of 7-(2-bronoethoxy)-nethoxy-4-phenoxyqui nazoline (1.1g, 2.9muol),
(prepared as described for the starting material in Exanple 22), in

2- met hoxyet hyl was stirred at anbient tenperatu

hours. The m xt%%g Wa's d| luted with water and 15 extracted V\n{,ﬁr’irig?-lmgne
chloride (5x25m ). The conbined extracts wgye washed with brine and
passed t hrough phase separating paper. The sol vent was renoved by
evaporation and the resi due purified by colum chromat ography el uting
wi th et hyl ene chl ori de/ met hanol / aqueous ammoni a (100/8/1) to give

6- met hoxy- 4- plygnoxy- Tatfet1( 2- met hoxyet hyl am no) etjagikablegui nazol i ne
(760mg, 70% as a white solid. 20 M5 - ESI: 370[M—I]£9%rr] A

m xture of 6- met hoxyCAMPMEAGKy 7«2+ (2= met-hoxyet-hyt-afho) et hoxy) qui nazol i ne
(760mg, 2mmol) in 2M QysleppiEupric acid (5m) was heajgdisat 90C for 1.5
hours. The m xture was allowed to cool and adjusted to pH7 wth solid
sodi um hydr ofen car bCroscaemeliose sodiumat.or..-was--renpved. B0 evaporati on and the
resi due extracted w nme | or hde/ net han gueous anmoni a

. (100/8/1). The vol atwagﬁ&\%‘%e‘%&gﬁ%)\?ggl Pasg I UHE™EXTT r’gic'ég1 by evaporati on,

~ the residue di ssol velfaphesiit fidr@ee...chl.ori.de....passed. 3.0r ough phase

separati ng paper and the sol vent renoved by evaporation to give

6- met hoxy- 7- ( 2- (2- rret hoxyet hyl am no) et hoxy) - 3, 4- di hydr oqui nazol i n- 4- one
(600mg, 99% 3@ 5p! 1 d. A mxtureﬁg%ég

6- met hoxy- 7- ( % oxyet hyl am no) et hoxy) - 3, 4- 30 roqui nazol i n-4-one
(300ng, | nmdP), thi oﬁpmpmmddﬁl.de {5 ) g - DMVR..£.0..1080  was heat ed at
reflux for 45 m nutes,. EX t hi onyl chl or| de was r ed by evaporation
and the m 5 ERER

PCT/ GB97/ 00365 Croscarmellose SOAIuM ........cueeeereeeecererccecensanens 6.0 - 83 - resi due

azeotroped with toluene. The resulting gumwas partitioned between aqueous
sodi um  hydrogen caMﬂ?ﬁ s ot-ut-i-om-ancmet hyt-ene- -<h®ride. The or ganic

| ayer was separ at ed_poviniByrollHHE PG wirle) Sx11ACLesloyi th et hyl ene
chloride (4x40m). i ned ex acts wer e passed t hrough phase

separ ati ng paper andM‘aBeeSmmereaned- by-evaporatdBn to give 4- 5

chl or o- 6- et hOéZE”?I (% lglg”ﬂet hoxyet hyl am no) et hoxy) qui n@iﬁ@é ine (120nmg, 38%

as a yell ow Exanpl e 36 A's of
4- chl or o- 6- et hoxy- 7ebﬁpamfdpboj. Laoprapaxy.).aui.nazal..oeo(202ng,
Lactose PREUL......c.cccevemmenioniancsrssessassssossersecssssne 93.25
Croscarmellose Sodium ........cccoccecviecnseroncninnssanes 40
20 Maize starch paste (5% w/v paste)..........ccoeur....... 0.75
Magnesium SICAIALE ........cccovveirumsersessscsossassssasanenass 1.0
(d) Capsule mg/capsule
Compound X ....uciiiitincriincseessencssesiassonss 10
25 Lactose Ph.Eul..... e eeccnrineconnencvennas 488.5
Magnesium Stearate ..........cccuiernrescissinsrssnssenmsens 1.5
(e) Injection I ' (30 mg/ml)
Compound X ...ttt 5.0% wiv
30 IN Sodium hydroxide solution...........cc..cceeervrrenna. 15.0% viv

0.IN Hydrochioric acid



10 0. 6nmol ) and 5M i sopropanolic hydrogen chloride (1.5m ) in isopropanol
(5mM ) was heated at 80[err]C for 18 hours. The m xture was allowed to
cool and the volatiles were renoved by evaporation. The residue was

partitioned t hyl ene chloride and water and the Wyer

was adj ust ed%@%.’g‘aw th 0.1M aqueous sodi um hydr oxi de. TREVGT gani c

| ayer was separated, washed with water agg_ brine, dried (MgSOerr]) and the

sol vent renoved by 15 evaporation. The residue was purified by col um

chr omat ogr aphy el utj ng..w,t et byl ene chl ori de/ met hanol (95/5). The

purified solid was @&%ﬁtyg&g?'r??net hyl ene chl ori de/ nmet hanol and 2.2M

et hereal hydrogen Pélyethyide gigcol aomled....The..vol.at.il.es.5%we renoved by

~evapor ati on, the solid resi due was suspended in ether, collected by
filtration, washedWaerfordpseiondnd0Qfpe; ed under vacuumto give

4- (4-brono- 2, 6-di fl uoroanilino)-6-mnmethoxy-7-(3- 20

nmor phol i nopr opoxy) qui nazol i ne hydrochl oride (91ng, 26% . [err]H NMR
Spect rum §mMRBSJ er hijectiGFHCOOD) 2. 3-2.4(m 2H); 3. 11@Gm@{md) 2H); 3.3-3.4(m
2H) ; 3.55(d, 2H); 3.75, 2H); 4.01(d, 2H); 4.0 . 3H); 4.35(t, 2H);
7.43(s, 1H); 7.76( pmg%n?i*-----8-_--2-1-(..§.,-...1 g Y3 ﬁ%’ Wi M- ESI: 511

[MH [err] 25 El emegsdihmDhadphibite BP ............cooorrornee EQUNG....... 3.6% WA DA H 4.7
N 9.2 Cerr]H er L@e[r]O[err_!lBrF[.err] 0.3H err]O 1.85 HO Requires
C 45. 4 H 4.5  0.INpogiumbydroxjidpsplutiones...9. - 05--GHq &30Py err |

The starting mat erg’;%w %mq s follows: 30 Di et hyl
azodi car boxyl ate (2. W“ mmf’?govﬁs added dropwi se to a solution of 3-
nor phol i nd@ropan- 1 -ol (1 .54g, 10mmol),

7- hydr oxy- 3, A di hydr,0-.6- pet hoxy- 3- WO 97/ 30
PCT/ GB97] 00383 ﬂu@&@.ﬁ i lmég?,gﬁ’fered 1g pH6)

g
tri phenyl phosphi ne (4. 45g, | 7nmol ) in nethylene chloride (40m). After
stirring for 2 houPedigm Pgﬁiﬂhé'ﬁtBﬂ-ef-rper--at-ur-e;»--t-he ----- 2.26%%Yi | es were renpved
by evaporation. The.gresidue was purified by col um t ogr aphy
eluting with met hyle:tlat{r;llgﬁlf:l f"(')'i"l"dé'l'}r')ﬁét'ﬁ?a'fﬁ'é'f'"'(%7'/'3"'1‘"6['P'g\?\%%y 95/5) to give
3, 4-di hydrlé- 6- 5 Polyethylene glycol 400 .3.5% wiv
met hoxy- 3- (( pi val oyl oxy) et hyl ) - 7-£.3- mor phol i nopr opoxy) qui nazol i n- 4- one
(3.6g, 97% . [er?“ﬁ%’@ﬂ“’gﬁ%‘ﬂ{‘?dﬂé °(DMBQd[err]; CFlerr]COOD) 1.12(s, 9H):
2.2-2.3(m 2Mbte 3.1-3.2(m 2H); - 3.32(t, 2H); 3.55(d, 2H); 3.65-3.75(m
2H); 3.92(s, 3H); 4.05(d, 2H);: 4.25(t, 2H); 5.93(s, 2H); 7.23(s, 1H);
7!_1)54( s, 1|(_|); 8!_04 1( Jhe glgcbve fonl_xix)ulations mgybeobktil)ained by cogwentio;bal procedures v(veli kno|\_;v|)n in

the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for

20 example to provide a coating of cellulose acetate phthalate.



A sol ution of 3,4-di hydﬂmmmmmim p. val oyl oxy) net hyl ) - 7- (3- 10

nor phol i nopr opoxy) qui na g, 11.4mvol) in a saturated

sol ution of nethanolic anmoni a (70nf") was stirred at anbient tenperature
for 2 days. The volatiles were renoved by evaporation. Th 1%9(; i due
was suspended MPRPPEP  collected by filtration, washed with her and
dried under vacuumto give 4-hydroxy-6-nethgxy- 7 (3-

nmor phol i nopr opoxy) qui nazol i ne (2.87g, 79% . 15 HNI\/R Spectrum (DvBOd[err];

CF3CO0D) 2. 2- 2 3(m ; 3.15(t, 2H); 3.35(t, 2H); 3.55(d, 2H); 3.7(t,
2H); 3. 94(s. (d, 2H); 4.26(t, 2H); 7.29(s, 1H); 7.56(s, 1H);
8.96(s, 1H) A sol ution of

4- hydr oxy- 6- net hoxy- mor phol i nopr opoxy) qui nazol i ne (2.87g, 9mol )
and DVF (I'm) in thi ba&qmme deriyayyeof thgdarmplal; yxed for 45 ninutes. After

addi tion of toluene, the volatiles were renoy
~was partitioned 20 between ethyl acetate ang
was adjusted to pH8 with 2M aqueous g2 sodi !
was washed with water and brine, drigd (NSOe
were renoved by evaporati on. TheRioI ild rek
chromat ography eluting with a mxt >
and et hanol (50/47.5/2.5 4t 0 ~
4-chl or 0- 6- met hoxy- 7- ( 3- nor pRe+Xnop Wqui nazoline (2g, 66%. 25

[err] HNVMR Spectrum (CDCl[err]) 2.13(m 2H); 2.48(br s. 4H); 2.56(t, 2H);

d by evaporation. The residue

Wy egrBnd the aqueous | ayer
Fé?FHe The organic | ayer

r]) and the vol atil es

i due was purified by colum

W hyl ene chl oride, acetonitrile

3.72(t, 4H); 4. 05(s, 3H); 4.29(t, 2H); 7.37(d, 2H); 8.86(8) 1H)

Exanpl e 37 The following illustrate representative

phannaceut i cal 8. forns containing the 30 conmpound of formula I, or a

phar maceuti cal | y "accept abl e salt thereof (hereafter conpound X), for

t herapeuti c or [#Z epleydniscO-cNiBor+8:; humans: WO 97/ 30035

?aC'lI)'{ (63![39|7/ 00365 m is an integer from 1 to 5 with the proviso that Wtzagl'lgp' mis a§ 15nteger from 3 tga)

Compound X T . 100 Lactose P h
CBUN 182. 75 carnel | gse_sodi um

............ 10, R represents hydrogen, hydroxy, halogenowrreénﬂwwﬁtiﬁhgxaeo(

paste) ......... C,alkoxy, C; ;alkylthio, or-RR°R® (wherein R® and R®, which may be the same or

different, each represents hydrogen or C, ;alkyl);
R? represents hydrogen, hydroxy, halogeno, methoxy, amino or nitro;
R? represents hydroxy, halogeno, C, ;alkyl, C, ;alkoxy, C, jalkanoyloxy, trifluoromethyl,
15 cyano, amino or nitro;
X' represents -O-, -CH,-, -S-, -SO-, -SO,-, -NR’-, -NR*CO-, -CONR’-, -SO,NR"- or -
NR''SO,-, (wherein R’, R®, R?, R'® and R" each represents hydrogen, C, ;alkyl or C,.
salkoxyC, ;alkyl);
R’ is selected from one of the following seven groups:
20 1) hydrogen, C, alkyl, C, shydroxyalkyl, (preferably C, shydroxyalkyl), C, sfluoroalkyl, C,.
saminoalkyl;
2) C,.salkylX>COR" (wherein X? represents -O- or -NR"- (in which R" represents
hydrogen, C, ;alkyl or C, ;alkoxyC, ;alkyl) and R' represents C, ;alkyl, -NR"“R" or
-OR'¢ (wherein R™,R" and R" which may be the same or different each represents
25  hydrogen, C, ;alkyl or C, ;alkoxyC, ;alkyl});



/ S e A g d ............. 3.0 (b) Tabl et 11
/' gsﬁﬂmﬂﬁiulnuuuumwx --------- ST 0

Croscarmel | ose sodium .............. 6.0 REPLACENRI ze ptarch ... ...
~15.0 WO 9IS vi nyl pyrrol i done (5% wrv paml{\, NB e PCT/IGBO7/00365
. 2.25 15 - Magnesi um stearate ...... P REE RN 3.0 (c)
. Tablet 111 : -7 ng/tabl et

- Compound X ... e e Lact ose Ph

e CONR' . _SodNézo -ﬁﬁ"so, or = NR”W}%Fen?karI@'h Ii’aib'eanﬁi%é%ﬁ past e)

...................... ne5| um st €ar

T a5 b ur ycrogn, . SR MEpai cyciobenyt o 5 orfgerghred st e, oo

stearate ..s5.. groupwithloneor two hetdr6atoms, seledtéd Rdépeitlently from O, S and N, which C,.
(50 mg/ M) Compound X .. ... ... .. ... 5. 0% W v 30
1N Sodi um hydr ealkyd grosigimay; hsar one or two substituents selected from oxoghydyoxy, halogeno and

0. I N Hydrochl gri |
PCT/ GB97/ 0036 5@ LatkoRy 'afld which cyclic group\éﬂxygl?éarf)’&g:?b";1 two substituents %eéecfed from oxo,

(to adj ust pH thedréxy halogeno, C, alkyl, ) hydtdxyalkyland ICy aikoxyd)00 ... ... ..
""" S ﬂ) :)_/;)aﬁ\é/yﬁ{” (wherein R® is 8528 xriegx%eljecri] Jsa%&rta etter%c):ch 1(<):Oéroup with one or
10  two heteroatoms, selected independently from O, S and N, which heterocyclic group may
bear one or two substituents selected from oxo, hydroxy, halogeno, C, jalkyl, C,.
Jhydroxyalkyl and C, jalkoxy);
5) C, salkenylR® (wherein R? is as defined hereinbefore);
6) C, ;alkynyIR® (wherein R? is as defined hereinbefore); and
15 7)C,.alkylX'C, ;alkyIX’R* (wherein X* and X* which may be the same or different are
each -O-, -§-, -80-, -80,-, -NR*CO-, -CONR™-, -SO,NR”-, -NR™SO,- or -NR”- (wherein
R%, R*, R¥, R® and R? each independently represents hydrogen, C, jalkyl or C, jalkoxyC,.
.alkyl) and R* represents hydrogen or C,,alkyD];

and salts thereof.
20
2. A quinazoline derivative as claimed in claim 1 wherein R' is hydrogen, hydroxy,
cyano, nitro, trifluoromethyl, methyl, ethyl, methoxy, or ethoxy.
3. A quinazoline derivative as claimed in claim 1 or claim 2 wherein R? is
25  hydrogen.

4. A quinazoline derivative as claimed in any one of the preceding claims wherein

the phenyl group bearing (R*),, is of the formula II:

is Sheet Has Been Replaced

TR




goﬁr{ogund ”!"“Jmlﬂ I“J“l'l! I”!!l ..... 1.0% wW v Soé?u%g/phmo)sphat e BP

....... L _ 6% W v 0. 1IN Sodi um hydroxi de sol ution
................. 15.0% v/ v Water for injecti 73680 10
(9) I nj ect VOP7PHPS : ' (1nmg/ M ,h’ggﬁdgred to
pH6) Compound X ............... 89 e i 0.1% w v
Sodi um phosphate BP...................... 2.26% W v Citric acid
....... ... 0.38% WV 15 b Pol yet hyl ene gl ycol 400
................. 3.5% w v R® ateR°for injection to 100%  Note
The above formnul ati ons nay be obt ai Dy conventi onal procedures well

~ known in t he pharnaceutical artg ablets (a)-(c) may be enteric

. coated by conventional neans, for * e to provide a coating of

. cellulose acetate phthal ate. rd WO 97/ 30035 _

. PCT/ GB97/ 00365 : - 87-
CLAI M5 1. A quinazoline derivative of the formula |I: [err]

(ID
wherein:
5  R*represents hydrogen, methyl, fluoro or chloro;
R represents hydrogen, inethyl, methoxy, bromo, fluoro or chloro;
R° represents hydrogen or hydroxy; and
R represents hydrogen, fluoro or chloro.

10 5. A quinazoline derivative as claimed in any one of the preceding claims wherein
Z isNH.

6. A quinazoline derivative as claimed in any one of the preceding claims wherein
X! represents -O-, -S-, _-NR‘CO-, -NR''SO,- (wherein R® and R'' each independently
15  represents hydrogen or C, ;alkyl) or NH.

7. A quinazoline derivative as claimed in any 6ne of the preceding claims wherein
R* is selected from one of the following nine groups:
1) C, alkyl, C, ;hydroxyalkyl, C, sfluoroalkyl, C, ,aminoalkyl;

20 2) C,,alkylX?COR" (wherein X2 is as defined in claim 1 and R™ represents C, ;alkyl, -
NRY“RY or -OR'® (wherein R", R* and R' which may be the same or different are each C,_
,alkyl or C, ;alkoxyethyl));

3) C,,alkylX’R"" (wherein X* is as defined in claim 1 and R" is a group selected from C,_
;alkyl, cyclopentyl, cyclohexyl, pyrrolidinyl and piperidinyl which group is linked to X*

25  through a carbon atom and which C, yalkyl group may bear one or two substituents selected
from oxo, hydroxy, halogeno and C, ;alkoxy and which cyélopentyl, cyclohexyl,
pyrrolidiny! or piperidiny! group may carry one substituent selected from oxo, hydroxy,

halogeno, C, ,alkyl, C, ;hydroxyalkyl and C, ;alkoxy);



[ wher ei n: Zrepr mis an integer from|l
to 5 with the proviso @J"MEURII“EMNH m | s an integer from3 to

5; 10 Rlerr] represe roxy, hal ogeno, nitro,

trifluorometh Clerr]al kyl, ([ err] al koxy, al k Ith|o
or -NR[err] éﬂ’f(’aﬁhereln R err] and Rlerr], which may bgL%Hg]B

different, each represents hydrogen or rr]al kyl); . Rerr]
represents hydrogen, hydroxy, hal ogeno,” fief hoxy, amino or nitro;

11 ol R R R B ARG o B, i o

ts - x -
BEEE I ot < GUE COR G

Rerr], R er r %@n}lkMa @MMMQMWMWmm & wvor ] al kyl or

d f f
ﬂ]:r 1[ LI | owi ng J%eﬁkgs%geét% ?‘r"%‘%“” &% yPagssRO- é[zglh!l] g, ,ixxy,«ihreoxya and ) °"¢ ©
Qerrlhy drsoxyzalkbxi) or C@Jaﬁiym’ahbherﬁ m*r;hgﬂmpwadwd/ﬁam nﬁrﬁg{ Col}é{, Iet?qrg] Mo,

derr] err]amnoa (Jerr]al kyl X e wherein

X[err] represdtolidingl-y ‘@Plpﬁlﬂﬂp'elr!ﬂ]md PIPH"‘RH‘P BHRIChEEQUP| MY 9FE SBA ORIWO

hydrogen, L bbbl eGR4 KNS, SHLIALIY, e, RBRLIBTRIEEET S
Rlerr] whi ch #lkexy)e the sane or di ffer enF each represents 25 hydr ogen,
F[ grsrlal g/l q%‘%@#‘fi@@k@w& %é%dekfeﬁei% err] represents -0-, -S-,

-SO-, -SQo, 6)@5&1knyﬂﬁf@ﬁﬁe}dﬁﬂl’°nsas%ﬁiﬂidﬁm -Serr]NRlerr] -,
-NR[err]SQerr - Qr -NB{ é erelnwl?,r[err] Rlerr], Rerr], Rerr] and
Rlerr] each |??cfépﬂh‘?3’é(m SW]PE%‘P S drfsdefi Clerr]al kyl or
Cerr]al koxch) yi:)(mlgk r:i%scfcﬁ%ﬂﬁ?ﬂﬁ agydrogen, Cferr]alkyl,

ere

cycl opentyl ex or a dat urated heterocyclic group

with one or t%lﬂkld ;alkpl R [whereinl X* antbltard esidéfined iochifh, | &dRM N, whi ch
Cerr] [err]alk ghoué magg %3 ne or two substituents sel ected from oxo,
hydr oxy, hal 0163 4 %33? ‘] P X@ and which cyclic group nay bear one or
two substjg uents sel ected from oxo, hydroxy, hal ogeno, C[err]alkyl,

([ err] hydroxyal kyl _and ( err]al koxy); 4) errlJalkylRlerr] (wherein Rerr]
is a5 or 6 menberfd quingrolinederyative a5 %mgwaae Qf the, prepreling; claims wherein

het er oat ons, ﬁ%g&&&ghﬁ&ﬁgg@gﬁﬁgf&mﬁl{ g¥NeQroups@nNd N, whi ch heterocyclic

group may bear one of two substituents selected from oxo, hydroxy,

hal ogeno,  ebxGiatlkyli Czsbi@w)]all{%@}mw,aﬁ%ymnaﬂuqu er r] al koxy) 5)
Q err]al kenyl B£prd WG eLidoi g, 51 Sudsmyt ;&‘o‘i&opﬁr S Rel9hSdidoethyl, 3-

20  (3-methylureido)propyl, 2-ureidoethyl, 3-ureidopropyl, 2-(N.N- _
dimethylcarbamoyloxy)ethyl, 3-(N.N-dimethylcarbamoyloxy)propyl, 2-(N-
methylcarbamoyloxy)ethyl, 3-(N-methylcarbamoyloxy)propyl, 2-(carbamoyloxy)ethyl, 3-
(carbamoyloxy)propyl; ' |
3) C,;alkyIX’RY (wherein X’ is as defined in claim 1 and R" is a group selected from C,.

25  ,alkyl, cyclopentyl, cyclohexyl, pyrrolidinyl and piperidinyl which group is linked to X*
through a carbon atom and which C, ;alkyl group may bear one or two substituents selected
from hydroxy, halogeno and C, ;alkoxy and which éyclopentyl. cyclohexyl, pyrrolidinyl or
piperidinyl group may carry one substituent selected from oxo, hydroxy, halogeno, C,.
,alkyl, C, ,hydroxyalkyl and C, ,alkoxy);

30  4) C,,alkylR™ (wherein R is a group selected from pyrrolidinyl, piperazinyl, piperidinyl,
1,3-dioxolan-2-yl, 1,3-dioxan-2-yl, 1,3-dithiolan-2-yl and 1,3-dithian-2-yl, which group is



6 | kKynyl g defined herei nbef : d 7
0 ortsar kot steircrt ARARAIIRAND = oo serecunseiecsli ned

may be the sane or different are each -O, -S-, -SO, -S(Jerr]-,

-NR[ err] CO, rj-, -SO[err]NRlerr]-, -NR[err']SQerr]TCQ[GP%@;r]-
(wherein R[erW, g‘;r’r], Rlerr], Rerr] and R err] each independently
represents hydrogen, Cerr]alkyl or (Jerrlogl.koxyCierr] [err]al kyl) and
Rlerr] represent$s hydrogen or Cferr]al kyl)]; excluding

4-(3,4,5-trimet.ho enoxy- -di hox [ ol | ne .

4- ( 3- met hoxyph M‘ﬁ &maﬁgy%og{gﬁgtcﬁ%% atwag'? c‘ﬁ?‘%’eé,rb&b may carry one substituent

21- E g- CEI or Oﬁhewé%tédlﬁi);n ggd hﬁ?}rﬂﬁ, haboperio, Fa,mkly 1,1@;,hydroxyatkyl and C, ,alkoxy) or C,.
- (3-chor ophenoxy) -6, 7- di.methoxyqui nazol | ne, . . e aa

4-(3,4,5-tri mn%gﬁww%"ﬁ gs ﬁ%Pﬁé@%%ﬂl mespiiolipg thigmgrpholino, piperidino,

(4- 3- chl or ophepigklylr.fiah B RSt} GYWARAup Fhayasily SAL bt Sbcted rom

2. A quinazoli rivative as claimed in claiml Wwherein R is hydrogen,
hydroxy, c¥anoxo,hydrogy, halogéno. € alkyl, &y thydroxyaligyl anéd Cpyalkoxyealrbxy, or et hoxy.

3. A i nazol i deri [ &l ai ned J.n im1 l.ai,m 2. wh in err
i s h%lr ogén. | gfc’«‘%ﬁ@a"éﬁ(yﬁéﬁui‘ﬁ%i*@égwgf F&rg’eéén 'IEIP‘&T ]‘r@'bf#ﬁl ans[ one]
of the precedi p?,r@bﬁgnydwmbe(:gﬁu@t)e phenyl group bearing (Rl err])[err] is

of the fornmula WO 97/ 30035
PCT/ GB97/ 00365 - 89-
Eﬂ ; ] 9. A quinazoline derivative as claimed in any one of the preceding claims wherein

10 R represents methyl, ethyl, trifiuoromethyl, 2,2,2-trifluoroethyl, 2-hydroxyethyl, 3-
hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 2-(methyisulphinyl)ethyl, 2-
(methylsulphonyl)ethyl, 2-(N,N-dimethylsulphamoyl)ethyl, 2-(N-methylsulphamoyl)ethyl, .
2-sulphamoylethyl, 2-(N,N-dimethylamino)ethyl, 3-(N,N-dimethylamino)propyl, 2-
morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-(piperazin-

15  1-yDhethyl, 3«(piperazin-1-yl)propyl, 2-(pyrrolidin-1-ylethyl, 3-(pyrrolidin-1-yl)propyl,
(lS-dioxolan-2-yl)methyl, 2-(1,3-dioxolan-2-ylethyl, 2-(2-methoxyethylamino)cthyl, 2-
(2-hydroxyethylamino)ethyl, 3-(2-methoxyethylamino)propyl, 3-(2-
hydroxyethylamino)propyl, 2-thiomorpholinoethyl, 3-thiomorpholinopropyl, 2-(4--
methylpiperazin-1-yl)ethyl, 3-(4-methylpiperazin-1-yl)propy! or 2-(2-

20  methoxyethoxy)ethyl.

10. A quinazoline derivative as claimed in any one of the preceding claims wherein

R* represents 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyt, 2-
(methylsulphinyl)ethyl, 2-(methylsulphonyl)ethyl, 2-(N.N-dimethylamino)ethyl, 3-(N,N-

25  dimethylamino)propyl, 2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-
piperidinopropyl, 2-(piperazin-1-yl)ethyl, 3-(piperazin-1-yl)propyl, 2-(pyrrolidin-1-
yhethyl, 3-(pyrrolidin-1-yl)propyl, (1,3-dioxolan-2-yl)methyl, 2-(1,3-dioxolan-2-yl)ethyl,
2-(2-methoxyethylamino)ethyl, 2-(2-hydroxyethylamino)ethyl, 3-(2-
methoxyethylamino)propyl, 3-(2-hydroxyethylamino)propyl, 2-thiomorpholinoethyl, 3-

30 thiomorpholinopropyl, 2-(4-methylpiperazin-1-yl)ethyl, 3-(4-methylpiperazin-1-yl)propyl
or 2-(2-methoxyethoxy)ethyl.



wher ei n: n ‘“Lmdrogen met hyl, fluoro or chloro;
R err] represents h g‘ H‘I‘T“‘gﬂ t thoxy brono, fluoro or chloro;
Rl err] represents hyar ogentor® hydr dxy; and Rlerr] represents

hydr ogen, ﬁ'%a?ﬁ or_chl oro. 10 A qui nazq,crrn_& Mvat ive

as clainmed i mﬂe of the preceding clains V\,herer n
6. A quinazoline derivative as clainmed ig,any one of the preceding claims

wherein © Xferr] represents -G, -S-, -NRerr]CO, -NRerr]Serr]-
(wherein Rerr] and R err] each i ndependent |y 15 represents hydrogen
or (ferr]alkyl) or NH 7. A quinazoline derivative as
claimed in any ong, of qhingzolin€8&fliatide 4 cMined W R4 Nselected from: R err] is

sel ected from one of the follow ng nine groups: 1) C[err]al kyl ,
[ err] hydr oxy‘h{%ﬂwmé['@df‘]xﬂfﬁBF@&g‘Wlm)‘ Aipethenyaripazoline, 20

| kyl X d
(F\E[[ 2; H ar e%r e[sg er ryﬁﬁéwﬁ%ymgf%ehﬁﬁ?er ] t@‘?&f orﬁg'%&{g(’ﬁ“ﬁan
(wherein B er4—12-ﬂﬁtﬁre+5rl}ydmxd Hneﬂw]anﬂinpbﬁ-mcdpxbanetamdmhnmmedl fferent are

g[agPr ]C[alerk;/} X[ &4-promor %’% Wal k?“ﬁ"% é‘%lie : r ‘)G(%E‘;]'r%lﬂ‘)‘%’ﬁ;’?‘yé‘ﬂ‘ﬂ.mﬁmang) Rlerr]

s a group sepfchRehbresfn C [err]al kyl, cycl opentyl, cyclohexyl,
pyrrolidinyl and piperidi nyI which group is linked to X err] 25
t hrough a carbon atom and which Cerr]al kyl group nay bear one or two

substituents sele é”%s%zﬁm%ﬁ" ' Q and
( err]al koxy and ‘gﬂ g?/z@lg%gﬁ‘fal cyclo e“’d'{lgmyl sei&{eg%"?’pﬁpyrrol I di nyl or

pi peri di n}0 gl-()uplﬂmyz-ﬂwm-ﬁ lqrdm:quhhﬁo)t»&maﬁmmmumdmﬂ:ﬂihm-oxo hydr oxy,
hal ogeno, (ert]al k (zlcl er r] hydr oxyal kyl and ([ err]al koxy);
97/ 30035  yiethoxy i PCT/ GB97/ 00365

- 90- ﬂz.@h&brmw&y&%ﬂblﬁmﬁy@n&uﬂ:@m&m&hﬂmyﬁﬁiﬁ&ﬁ@ from
pyrrolidinyl, plpera2|nyl, plper|d|nyl di oxol an- 2=yl ,
1, 3- di oxan- 2- 4{4-chloro-24fluerodthydroxypnil !a%ﬁ,'i—dgnqahqxumana@hgq, whi ch group is

[ nked to O e bl bylhtyainid By BRI S RpRp B SALbHnE"®

15  4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline,
7-(2-acetoxyethoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline,
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-morpholinoethoxy)quinazoline,
4-{4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-piperidinoethoxy)quinazoline,
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethylamino)quinazoline,

20 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-
cyclopentyloxyethoxy)quinazoline,
4-(2,4-diﬂuoro—S-hydroxyanilino)-6,7-dimethoxyquinazoline,
4-(2,4-difluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline,
and salts thereof.

25

13. A quinazoline derivative as claimed in claim 1 selected from:
4-(4-bromo-2,6-difluoroaniline)-6,7-dimethoxyquinazoline,
4-(4-bromo-2-fluoro-5-hydroxyanilino)-6,7-dimethoxyquinazoline,
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-

30 thiomorpholinoethoxy)quinazoline,

6,7-dimethoxy-4-(3-hydroxy-4-methylphenoxy)quinazoline,



substituents selected from oxo, hydr OXE] ha ogeno, (err]alkyl,

[ err] hydroxyal kyl and C[I ll Il ﬂl u | koxy) or (Jerr]alkyl Rlerr]
(wherein Rerr] is a gro mor phol i no, thi onorphol i no,
pyrrolidin-|-y Rk azi n- 1 - and pi peridino which group e or
t wo subsmdgents sel ect ed from oxo, hydroxy, hal ogeno éerri[gﬂ

Cl err] hydroxyal kyl and C[err] [ err]alggaxy);

Clerr]alkenyl Rlerr] (wherein Rierr] is as defined herei n) 10

(err]al kynylR ﬁr(&Jchl% N2 1GHR-SFhyekd afuﬁn@-% %g{hlbﬁg -(ﬂ g#lﬂr?mopropoxy)%nazolme

Cerr]al kenyl R err erern err
Clerr]al kynyl R é-r(2-]ﬂu(>m1@hydroxﬂ-meﬂ1]ylmﬂ1na)s7-¢abhydrexyetimw)-61-)netlm5t§lqmnazol1ne

2t deti ned | n crAPRPREBoRp bR o P b tlpigTain by 1| i yT)

15 y])ahox@)@,mamll ne der| vative as clainmed in any one of the
precedi ng cl ai ns where is selected fromone of the foll ow ng

five groups:? '(2‘ﬂ!!)’f°cﬂ qu‘T’ﬁﬂ"k'Weﬂ’Y@émP]‘M%twwﬂquy)qml}ﬂel uor oal kyl ,
| k hyl,

o (3, 5 d ot hy! e TReReT B miabl AR 5 o

(3-net hyl urei dolrpetbp;ulphlﬁyl)ulmxyl)qeinh;dline,3 urei dopropyl 2- (N, N

di et hyl car bano % th }. 3- (N, N-di et hyl car banoy! oxy) propyl, 2-(N
met hyl car banoyl ﬁ&'ﬂ"x 3- (N- et hyl car banoyl oxy) pr opyl ,
2- (car banoyl oxy) et hyl , 3- (car banoyl oxy) propyl ; 3)

Cerr]al kyl X err]R[errg (wherein X[err] is as defi ned inclaiml and R err]
is a group. 38l ect ed4-r §auinpzoling MVQ%ﬁq@medW@penfﬁ}wmmmlumlmthe

pyrrolidinyl an i}QQ saltS |1 Nked to X[ err] t hr ough
a carbon atom aﬁoéﬁvfgggh err ’ky gr oup may bear one or two substituents
sel ected from hydr oxy, hal ogeno and ( err]al koxy and which

cycl opentyl, cycl ohexy di n . pi.peridinyl group nay carry
one substituent sel E@ Jéé"%ﬁi?)’o ﬁ?@l‘ W%dglﬁSF"Yﬁ“éFP formula I or salt
[err]alkyl, eﬂfe}dﬁfﬁ&ﬁ&ﬁh%hkﬂ&laﬂﬂﬁb»@hﬁfé&ﬁﬂd&@‘Y) 30 4) (err]alkyl Rerr]

(wherein R[err] |s a group selected frompyrrolldl nyl, piperazinyl,

pi peri di nyl 1 tetemtmelfaﬁmzmndo{ﬂls formwedil: 2 y1, 1, 3-di t hi ol an- 2-yl
and 1, 3- di t hi an- 2 yI whi ch group is WD 97/ 30035
PCT/ GB97/ 00365 R2 - 91 -

linked to (Jerr]al kyl through a carbegn aLom and whi ch group nay carry one
substi t uent selected fro x0, fhydgoxy, hal ogeno, ([ err]alkyl,

([ err] hydroxyal kyl and ([ err]al ko Cl oy r | [err]al kyIR[err]
(wherein Rerr] is a group seJ ect ed QL0 rj}r phol i no, thionorpholi no,

i peridino, !
pip 20 —X
{im
(wherein R', R% X' and R’ are as defined in claim 1 and L' is a displaceable moiety), with a
compound of the formula IV:
25 (R3)m
ZH

30 av)



pi perazin-1-yl and pyrr h group may carry one substituent
selected from 5 0XO0, I Hmu Ilﬁ ‘I o, (Jerr]alkyl, {err]hydroxyal kyl

and ([ err]al koxy); and G:[eFr]'aI kyl X[ err]C[err]a kyl X[err] Rl err]
(wherein Xerr an X[err] are as defined in claiml and R|
represents hV S or Cerr]al kyl). 9. Aqd’ ’%“37’?%35

derivative as clained in any one of the ecedi ng clainms wherein 10
Rlerr] represents nethyl, ethyl trlfluoronethyl 2,2,2-trifluoroethyl,

2- hydr oxyet hy hydr ox eth 3- met hox ropyl

2- (et hyl sul p%’”iﬁ{ﬁ ZiRyand '%a"“s L& ne@ﬁ%?‘ﬁvr gf‘f’%ﬂ%%? E‘FWW’"P"“““S of the

2- (N, N-di net hMuﬁpWﬂSMJ 2- (N-net hyl sul phamoyl ) et hyl ,

2- sul phanmoyl et hyl,  2- (N, N-di net hyI am no) et h% ]ad( N, N- di et hyI am no) pr opyl ,
(9 formp

2- mor pfdl i nodehte prepagipmelompopads iand saltsithesenf iy which the group
3- pi peridi nop Hﬂﬂaﬁ—(pl perazin- 15 | -yl)ethyl,

3- ( pi per azi n- propyl, 2-(pyrrolidin-1- yI)ethyI

3-pyrrolidn- I-yI)propyI , 3- di oxol an- 2y|)nethy|,

2- (1, 3-di oxol an- 2-yl ) et hyI 2- t hoxyet hyl am no) et hyl, 2-

(2- hydroxyet hyl am no) et hyl, @h%yet hyl am no) propyl , 3-(2-

hydr oxyet hyl am no) propyl , 2 t Ai onor i noet hyl , 3-thionorpholinopropyl,
2-(4- nmet hyl pi perazi n-1-yl)ethyl, 3-(4-nethyl pi perazin-1-yl)propyl or
2-(2- 20 et hoxyet hoxy) et hyl . 10. A quindle)ine derivative
as claimed in any one of the preceding clains wherein R err]

represents 2-hydroxyethyl, 3-hydroxypropyl, 2-nmethoxyethyl,

3- met hoxy po opQthre’in R? andma(ﬁmtdeﬁhmhplum)l)wdmaﬂmﬁm&)ﬂ Gitying@ay by @by | |
2-(N,N—dirreth g)eth N, N 25 Iam{)o)propyl

2- or phol i noe %‘ﬁ&f"‘? ?‘H‘pﬁfzam?l’ﬂ

pi peri di nopropyl, 2 (pi perazin-1-yl)ethyl, 3- (plpera2|n 1-yl) propyl,
2-(pyrrolidin-1- yl)ethyl, 3-(pyrro|idin-1-y|)propy|,

(1, 3-di oxol an-2-yl ) net hyl , 2-(1, 3-di oxol -yl )ethyl,

2- (2- met hoxyet hyl am no) et hyl , 2-(2-hydr oK ' km:h;l ng) et hyl , 3-(2-

nmet hoxyet hyl am no) propyl, 3-(2-hy %M no) B?prl

2-t hi oror phol i noethyl, 3- 30 _,;thijnorpholi ngpppqyl , 2- (4- met hyl pi per azi n-
1 -yl)ethyl, 3-(4-nethyl piper Bz or

2- (2- met hoxyet hoxy) et hyl .
PCT/ GB97/ 00365

- 92 -

)

20  (wherein X', m, R, R>, R>,R* and Z are as deﬁnéd in claim 1, P represents a phenolic
hydroxy protecting group and p' is an integer from 1 to 5-equal to the number of protected
hydroxy groups and such that m-p' is equal to the number of R? substituents which are not
protected hydroxy); |
(c) for the preparation of those compoun(is of formula 1 and saits thereof wherein the

25  substituent X' is -O-, -S- or -NR’-, (wherein R’ is as defined in claim 1), the reaction of a

compound of the formula VI:



11. A qui nazol i ne deriv Ialned inclaiml selected from
4-(2-fluoro-5-hydroxy- 4%&’&3@@"”"@" 7- di met hoxyqui nazol i ne,
4-(2-fluoro-5-hydroxy-4 nethoxy-7-(2-nethoxyethoxy)quinazo
l'i ne, PCT/GB97/00365
4-(2-fl uoro- SV%y%ﬁoxy 4- nethylanlllno) 7- met hoxyacet am doqui nazol i ne

4- (4-brono- 2, 6-di fl uoroanilino)-6-nethoxy-g5(3-nor phol i nopr opoxy) qui nazol i n
and salts 't hereof . 12. A qui nazoline derivative as
claimed in claim1l selected from 10 '

4- (4-chl oro-2-fl uoro-5-hydroxyanilino)-6. hoxy-7-(2-(pyrrolidin-I-
yl ) et hoxy) qui nazol i ne, AJ:::Et—(Rs)

4-(2-fl uoro-5-hydroxy-4- nethylan|R%u»Z oxy-75(2-nethylthioethoxy)quin
azol i ne,

4- (4-chl oro-2-f1 uor o- 5- hydrox§
4- (2-fluoro-5-hydroxy-4-nethyl a
nazol i ne, 1% ix!
4- (4-chl oro-2-fl uoro-5- hydroxyanlllno) 6- met hoxy- 7- ( 2- met hoxyet hoxy) qui nazo
l'i ne,

7- (2- acet oxyet hoxy) - 4- ( 2- f1 uoro- 5- hydr oxy- 4- met hyl ani | i no) - évhyet hoxyqui nazo
l'i ne,

4- (4-chl or o- 2-f | uor o- 5- hydr oxyani | i no) - 6- met hoxy- 7- ( 2- mor phol i noet hoxy) qui n
azol i ne, (whereinm, X', R', R>, R®, and Z are as defined in claun 1) with a compound of formula VII:
4-(4-chl oro-2-fluoro-5 hydroxyanlllno) 6- met hoxy- 7- ('2- pi per i di noet hoxy) qui n
azoline,

4- (2-f1 uoro-5-hydroxy-4-methyl ani | i no) &y { 2- nethoxyethylaan9ﬂ9U|nazollne
20 - 4-(4-chloro-2-fluoro-5-hydroxyani |no) 6- met hoxy-7

cycl opent yl oxyet hoxy) qui nazol i ne,

4-(2,4-difluoraqg-5- hydyoxyanil i o)-6 7- di.oet ho ui nazol.i ne,

4- (2. 4-difluord g“ﬁ%ﬂ?diéa‘ﬁh 8)°l°6'hrjr€l“ﬁg§ aﬁ’%‘%“rf&%ﬂﬁ‘byet hoxy) qui nazol i ne,
and salts therq@f 25 thereaction of a cohipourd sftthé formulangrideri vative as clained in
claim | selected from

4- (4- br ono-, 6- di fl uoroanilino)-6, 7-di net hoxyqui nazol i ne,
4- (4-brono- 2-f | uor o- 5- hydr oxyani | i no) - 6, Z<di met hoxyqui nazol i ne,

0]

Q, 7- di met hoxyqui nazol i ne,
nethoxy-?-(3-nnrpho|inopropoxy)qm

4- (4-chl oro-2-fl uoro-5-hydroxyani Li no) - ﬁ7-(2- 30
t hi onor phol i noet hoxy) qui nazol i neR
6, 7- di met hoxy- 4- ( 3- hydr oxy- 4- pet yl pKenoxy) qui nazol i ne, WO
97/ 30035 PCT/ GB97/ 00365
- 93 - ~“ N
S
20 oLl N

(VII)
{wherein R', R, R®, Z and m are all as defined in claim 1 and L' is as herein defined)
with a compound of the formula IX:
25
R-X\-H {IX)

(wherein R* and X' are as defined in claim 1);
{(e) for the preparation of compounds of formula I and salts thereof wherein R* is C,_

30 alkylR™, [wherein R* is selected from one of the following four groups:



ﬁaggl Icmaoro- 2-f1 uc““m”mnmﬂﬂmlll no) - 6- met hoxy- 7- ( 3- mor phol i nopr opoxy) qui

4-(2-f1 uoro-5-hydroxy-4-met Byl &nilino) - 7- (2- hydr oxyet hoxy) - 6- met hoxqu nazo
l'i ne,

4- (4-chl or o2 170EFo- 5- hydr oxyani | i no) - 6- met hoxy- 7- ( 2- ( 4- &%Wwﬁsgfam n-1-
yl ) et hoxy) qui nazoline, 5 R

4-(2-fl uoro-5- hydroxy 4- et hyl ani | i no) - 7 ?2 met hoxyet hoxy) qui nazol i ne,
4(2f|uoro Lanlllno

4- et 3
(et hyl sul phi a?%‘ e kwﬁﬁ'«e Z5presats -0-. 8-, %@ I{&fﬁ’ér% SO, (perein R
14. A qui nazQhi R dd€édch Mdependemiythydidpes, C Qamynbrcp@n&ky@,hakﬂ)ecedl ng claims

in the form of” a phar mgceutical |y acceptabl e 15. A
process for t’zaéllior?ep(avrhafqnbﬁ ond R athietemey emwahﬁfwt@reqadrm@gen Sr

sal t t hep,eof S‘a!}g&%vb n claim 1) which conprises: 15 (a). t he
reaction of &E@modﬁﬁ the )brrml alll: [err] 20

(1) 5 (Wwx'e|. ,nlkﬂ)éR?‘](whﬁ[:mrX’]mpré@[ents FQ-,a8- ), er—NR”GOe, -NR’%&,-l dteNR®A
fC loflrrm ; ?C/d IKLNE %l#ﬁ i dslgL grce%ac?ll lgderrr:epmﬁnxg hytm)gen 1.salkyl or C " 1?0?38, of the
(1Vv) 3alkyl) and X° and R are as defined in claim 1); and
4) R (wherein R is a 5 or 6 membered saturated heterocyclic group with one or two
heteroatoms of which one is N and the other is selected independently from O, S and N,
10  which heterocyclic group is linked to C, ;atkyl through a nitrogen atom and which
heterocyclic group may bear one or two substituents selected from oxo, hydroxy, halogeno,
C,.alkyl, C, jhydroxyalkyl and C, alkoxy);]

the reaction of a compound of the formula X:

R!
Z "N
i
X
(wherein X*, R, R%, R?, Z and m are as defined in claim 1, L' is as defined herein and R* is
C,_salkyl) with a compound of the formula X1:
20

R*%-H | XD

(wherein R* is as defined herein); |
D for the preparation of those compounds of formula I and salts thereof wherein the
25  substituent R' is represented by NR°R®, where one or both of R® and R® are C, ,alky! and/or

the substituent R*-X' is an alkyamino or dialkylamino group, the reaction of compounds of



WO 97/ 30035 I |

(PV\C/:;/GEE?Z/ 303?{[5 r] a/“!mr!kl L“!lt‘e“!llnllle“ l!!!ed inclaim _1) vvhereb;/ ?g obt ai n

b epar ati on. o%&faﬂgasunii? of formia | and salts thereof in aArSR eSS oup
of formula Ila: 5 [err] -97-

(rra) 10 (vvherein Rlerr] and mare as defined in claim1l) represents a

phenyl group c % Fglh%%ﬁl tﬁée ﬂﬁ?tritgent R anJ?X%Q SubsBiubit R@JX'tipﬁl gﬁ% Btto%ﬁ WiﬁﬂnOf

a conpound of

(V) 20 (wher edlkylafingragént; m Rlerr], Rerr], Rerr], Rerr] and Z are as
defined in claiml, P represents henol i ¢ r ox ot ect rou
and plerr] is @ int é@éﬁgpﬁeamor& ssaﬂapow'es'efrreﬂf{rﬂﬁg@%%f‘s%@? whegsin
hydroxy group m@wm&mb%smmrh bPR®M WA hmid gr&ﬁ,dwﬂe&;w@t' IBLﬁérhino

substituents I ch are not prot ect ed hydroxy)
prepar at i orf of grobmshe rednetion nfiscastespanding compounddf Sormula Itvwvmmﬂae\m:mem(s)he

R WESETA R e e
group(s);
and when 2 salt of a quinazoline derivative of formula I is required, reaction of the
compound obtained with an acid or base whereby to obtain the desired salt.
10 |
16. A pharmaceutical composition which comprises as active ingredient a
quinazoline derivative of formula 1 as defined in claim 1 or a pharmaceutically acceptable
salt thereof in association with a pharmaceutically acceptable excipient or carrier.

15 17. A method for producing an antiangiogenic and/or vascular permeability
reducing effect in a warm-blooded animal in need of such treatment which comprises
administering to said animal an effective amount of a compound of formula I or a
pharmaceutically acceptable salt thereof as defined in claim 1.

20 18. A ciuinazoline derivative as claimed in any one of claims 1 to 14 for use as a

medicament.
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(VI)- (wherein m Xerr], Rerr], Rerr], Rerr], and Z are as
deftned in claim1) with a conpound of foErruIa VIik: 10

Rlerr]-Llerr] - (M1) " "(wherein Rerr] is as defined in

claiml1 and L[err] iss”as herein defined); (dé t he rqution of a
conmpound of3)tChealkp$iB! ' wiersin Xi gepreseats|-{-, -S-, -S0-,280,-, -OCO-, -NR"CO-, -CONR"-, -

(V1) OISl Ae . 2T bl 5, 30 5l heerlEfly1e0 17
represents hydrogen, C, yalkyl or C, ;alkoxyC, ;alkyl) and R" represents hydrogen, C, jalkyl, .
cyclopentyl, cyclohexyl or a 5 or 6 membered saturated 'heterocyclic group with one or two
heteroatoms, selected independenily from O, S and N, which C, ,alkyl group may bear one or
two substituents selected from oxo, hydroxy, halogeno and C, ;alkoxy and which cyclic group
may bear one or two substituents selected from oxo, hydroxy, halogeno, C,.alkyl, C,.
.hydroxyalkyl and C, ,alkoxy);

4) C, salkylR* (wherein R* is a 5 or 6 membered saturated heterocyclic group with one or

two heteroatoms, selected independently from O, S and N, which heterocyclic group may bear
one or two substituents selected from oxo, hydroxy. halogeno, C, ,alkyl, C, hydroxyalky! and
C, alkoxy); | | |

5) C,.;alkenylR* (wherein R® is as defined hereinbefore);

6) C,.;alkynylR® (wherein R is as defined hereinbéfore); and _

7) C,.alkylX*C, salkylX°R* (wherein X and X* which may be the same or different are each -
0-, -S-, -80-, -S0,-, -NR*CO-, -CONR¥-, -szNRz’-; -NR®S0,- or -NR?- (wherein R¥, R¥,
R¥, R® and R? each independently represents hydrogen, C, jalky! or C, ;alkoxyC, ;alkyl) and
R* represents hydrogen or C, ;alkyl)]; excluding -
4-(3,4,5-trimethoxyphenoxy)-6,7-dimethoxyqui;i§zoline, |
4-(3 -methoxyphenylthio)-s,7-dimethoxyquinazoline,
4-(3-chloroplienylthic)-6,7-dimethoxyquinazoline,
4-(3-chlorophenoxy)-6,7-dimethoxyquinazoline,
4-(3,4,5-trime;hoxyani1ino)—6,7-dimethoxyquinazoline, and
4-(3-chlorophenylthio)-6,7-dimethylquinazoline;

and salts thereof. '
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with a conpound of the fornula I X 25

Rlerr]-Xerr]-H (rx (wherein Rerr] and X err]
are as defined in claim1); (e) for the preparation of conpounds
of formula | and salts thereof wherein %(er{r] is (Jerr] 30
[err]alkylRlerr], [wherein Rerr] is’ sel ed fromone of the follow ng
four groups: WO 97/ 30035

PCT/ GB97/ 00365 - 96-

1) X S, -S

-?\IR[ Eare;]r]cg[ze rali ﬁil%%elpngngdg lpﬁfx’fa?\r?ch rlra\?e res lf N " and R[grr6]rr!31re each

I ndependentwer8 isQ9e8s -0k i ddvatiid edh"slanQﬁtrekéH fisni &b 81 Eﬂe?érkmb)z or 3. 2)
NR[err] R err] (wherein err%_ and err] which may be- the sane or different

are each hyWhergehis -SHzm Js preferablgadl kyl or ([ err]al koxyC[err]alkyl); 5 3)

Xerr] er gl ol oL LY Rreloliehel et et SBhESenct B, aiiog o alkony

Rlerr], R efllhiagd Rlerr] are each |ndependently hydrogen, CJerr]al kyl or

Clerr] aI koxy err| [err]alkyl) and X err] and Rl err] are as defined
in claim1)R'iameeferably hy@rodehehydrofyyepars, nitde] aiftjorometayh nuethyd, ethyipmedmxy, or
sat ur at ed heterocycll group with one or two het er oat ons Qf _whi ch one
is N and tHehgphaiors Br%%rP‘é‘dthé(SquﬁEl’é’é’éﬁ%}é‘qu yriflpQsamethys hydepxy, methyl oppethexy,
het er ocycl I&H éelépall sr11 d to (Jerr]al kyl through a nitrogen atom and

whi ch rocy roup may bear one or two substituents sel ected

from oxo, h%em(}g‘ 1shBIR(§(gen,di' is preferabliyéiydiogeky| , C err] hydroxyal kyl and
Cerr]al koxK) the reaction of a conpound of the fornmula X [err]
is preferably hydrogen, fluoro, amino or nitro, but especially hydrogen.
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(X) (wherein Xferr], Rerr], R[err] ‘Rerr], Z and mare as defined

inclaiml, Lferr] is as deflned here;n and 4R[err] S d err]al kyl)
vvltJ@ a conmpound of the fornmula XI: 20 . g88-

(XI) (wherein Rlerr] is as defined herein); (f) for
the preparatsp8 of I*E“?{S’B(MQP&?H‘?@ $SprBlents bfru.'sa SOanéosaLé)éothwmf wher ein
the 25 substliue% Rerr] 1isre resente NR[‘err errj, Wnere one or -
both of R[ er CONRIY, F§@NR- aﬂ“éR’@@;—rdraNR% (wlm‘ter'” R, R%, R8' andiR? dchent

err]-Xerr] is an al kyam no_or di al mno ou e reactij,on of
?E)rrpotnd[s of ]mdepen ent yre%rqmtgﬁyé@gg@ 3al yl or C, ,alkO)g/C, 3aqkyl) and Rl’ represents

PCT/ GB97/ 003
formul a | ﬁ?dmﬁer} Gy 3all&ijl ckz}:entyl yé:lror xve{ r?(rj }1 3ror t6hne1ens1b%re? sa{turatetd he?e?ocychc

Rl err]- X[ err brdup with 66 stawortetspoatbing, salected indepdehely frogh ©9$ahd N, which(@)
for the preparation of those conpounds of formuta I and salts t her eof

wher ei n ke gsPumMBRY beAr ong er S‘M%§‘E‘?Sf1m§nft5§elRPé¢ frpm qjog hydrowy, IRlagend and an

' t.h duct f
= "Cor r espond v REvBIN o SFRrPuP PafReRBoRs; b ididiR anffed BoR oy, ©
t he corresrnomaﬂﬁvmﬁégeh@rtcé,hlk@i cbﬁydiuxyamhhdle,_,an@&w phenyl ring is/are
antro group(s when a salt of aqwnazollne derivative

of formula I 4D§2158élsdeT éwhenegaﬁ%’nm Sk 6t!mmb€red saturaied detetbcybliagnoep wiihtdnean
acid or base wh to Q

phar maceut i cal* ‘?rf‘? Sﬁt a’ﬁaé#]@ﬁ P 1% i‘?“b@ %ﬂ%&ewpﬁ&rk}?ﬁﬁr%‘ﬁ’f’h&gmu!’ may

qui nazol i ne dgpj a&tdr\f@o%bs&i@mm @1&@8&&%&@ dbdkyChadlbdlnd, ! afkyl, Gr.
pharmaceutical |y acceptab hereof in association Wth a

phar maceut i cahMmaxad_b)ﬂtaabICaﬁémyp; ent or carrier. 15 17. A nethod -
eff oot in a itmeareniEe SR R sralengt EeeiRheBRAT ront  whi ch comr:)(ra?gglsng
6)C, 5alkvnle23 (wherein R‘3 is as defined hereinbefore); and :
7) C,.aalkylX'C, salkylX°R* (wherein X* and X’ which may be the same or different are
each -O-, -S-, -SO-, -SO;-, -NR¥CO-, -CONR®-, -SO,NR”-, -NR*SO;- or -NR”- (wherein -
R», R*, RY, R® and R* each independently represents hydrogen, C, ,alkyl or C, ,alkoxyC,.

salkyl) and R* represents hydrogen or C, jalkyl)]; exi:luding

4-(3,4,5-trimethoxyphenoxy)-6, 7-dimethoxyquinazoline, \'“"%._, )

4-(3-methoxyphenylthio)-6, 7-dimethoxyquinazoline, REPLACEMENT SHEET
4-(3-chlorophenylthio)-é,?-dimethoxyquina_zoline, ' o] 11 AUG 1999
4-(3-chorophenoxy)-§, 7-dimethoxyquinazoline,

4-(3,4,5-trimethoxyanilino)-6, 7-dimethoxyquinazoline, and

(4-3-chlor0pheny'thio)-;6,7-dimethquuina'zolinc; and salts thereof.

2. A quinazoline derivative as claimed in claim 1 wherein R! is hydrogen, hydroxy,

Cyano, nitro, trifluoromethyl, methyl, ethyl, methoxy, or ethoxy.

3. A quinazoline derivative as claimed in claim 1 or claim 2 wherein R? is

hydrogen.

4. A quinazoline derivative as claimed in any one of the preceding claims wherein
the phenyl group bearing (Rj'),,:I is of the formula II:

’:_:_.:?.’i:“‘_, .



adm nistering to said ani mal an effective amount of a conpound of fornula I

or a phar maceutical Iy acceptabl: e.salt thereof as defined in claima1.
20 18. A quinazoline derivative as clained in any one of clains I
14 for use as a medi cament ", - 56-

~7-Benzyloxy-6-methoxy-4-1;henoxyquinazoline (160mg, 0.44mmol) in TFA (3ml)
was heated at reflux for 30 minutes. The solvent was remo;éd by evaporation and the residue
treated with aqueous sodium hydrdgen carbonate solution. The precipitated product was
collected by filtration, washed with water and dried to give 7-hydroxy-6-methoxy-4-
phenoxyquinazoline (105mg, 83%).
'H NMR Spectrum: (DMSOd,) 4.00(s, 3H); 7.20(s, 1H); 7.25-7.35(m, 3H); 7.4-7.55(m, 2H);
7.58(s, 1H); 10.73(s, 1 H) '
MS - ESI: 265 [MH]"
4-(3-Chloropropyl)morpholine (0.9g, 4.5mmol), (J. Am. Chem. Soc. 1945, 61, 736),
was added to 7-hydroxy-6-methoxy-4-phenoxyquinazoline (1.0g, 3.7mmol), potassium
carbonate (2.6g, 18.8mmol) in DMF (30ml). The mixture was heated at 110°C for 4 hours
and then allowed to cool. The solids were removed by filtration, and the volatiles were
removed from the filtrate by evaporation. The re.sidue was purified by column chromatography
eluting with methylene chloride/ﬁxethanol, (96/4) to give 6-methoxy-7-(3-morpholinopropoxy)-
4-phenoxyquinazoline (1.0g, 68%). |
.'H NMR Spectrum: (DMSOd6) 2.0 (m, 2H); 2.35-2.55(m, 6H); 3.6(br s, 4H); 3.95(s, 3H);
4.25(t, 2H); 7.25-7.35(m, 3H); 7.40(s, 1H); 7.45-7.55(m, 2H); 7.55(s, 1H); 8.50(s, IH)
MS - ESI: 396 [MH]" '

- A mixture of 6-methoxy-7-(3-morpholinopropoxy)-4-phenoxyquinazoline (980mg,
2.48mmol) and 2M hydrochloric acid (25ml) was heated at 100°C for 2 hours and allowed to
cool. The solution was basified with solid sodium hydrogen carbonate, and the product was
extracted with methylene chloride. The orgamc phase was passed through phase separating
paper and the solvent removed by evaporauon to glve 6-methoxy-7-(3-morpholinopropoxy)-

3,4-dihydroquinazolin-4-one (750mg, 95%) as a pale brown solid which was used without

farther purification. .. 0 - | REPLACEMENT SHEET

MS-ESL:320 [MH] ~ “ ¥ nep B
R 11AUG 1999

Example 17 ‘

A mixture of 6-methoxy-7—(3-morpholinopropoxy)-3,4-dihydroquinazolin-4-one
(370mg, 1.16mmol), (prepared as described for the starting material in Example 16), thionyl
‘chloride (5ml) and DMF (3 drops) was heated at reflux for 2 hours and allowed to cool. The

to
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