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PCT/ GB96/ 03075 QUI NAZOLI NE
DERI VATI VES. The present invention relates to quinazoline
derivatives, processes for their preparation. pharnmaceuti cal

conpositions containing themas active ingredient. nmethods for 5 t he
treatment of dig %ﬁgéﬁt ates associated w th angi ogenesi s and/pctT/GBssrosersed
nea

vascul ar per ity and to their use | i n the manuf acture of

medi canments for use in the production of anti angi ogeni ¢ and/ or

vascul ar perneability reducing effects in warm bl ooded ani mal s such as
humans. Nor mal angi o enesij I nportant role in a
vari ety of processes including 10 W MF%B@&}@VSE ment. wound heal i ng

and several conponents of female reproductive function. Undesirable
or pathol ogi cal angi ogenesis has been associated with disease states

i ncl udi ng di abetic Tlmtprcmpanmmpmhtem|qmnamimcdcrlvat1MUmcfzsstt$ ferrlhﬂrl tis.
at heroma, Kap arco nds

and
Phar matol . SoeParionsehagESee Al FEpoeiuons CorguRE B anAe aBp PR RengbTay
Al teratiomns of tht‘%ﬂﬂk&fofﬂ%ﬁ%ﬁldsla&sbcm&dW%@%g&xﬁsx@hﬁﬂoﬁnér@dsed Vdsculam bot h

nor mal and pat hol ogj cal ¥SI ol qgi cal processes (Cullinan-Bove et al, 1993.
Endocr i nol ogyper@sabﬂgzgn@ einuseda fheévaryraa%%w@m?é}s forise psthe progustion of
Revi ews. {

endot hel i aI ?ﬁm@m‘éem gf"g)‘r%sf?ﬁgﬁ%'@’% ?H\%ﬂ%&?g{'/‘gq ecetgrll\4n ‘badnrbw%{g?\gmp alsdc) uch

I ncl udi ng, acas:hmmaamd basic fibroblast gromh factors (aFGF & bFGF) and
vascul ar endoghel i,al rovvt h factar

1
festricted expressi AT 2giCeERL YA imp dansihe inA el o BekbetiBeidiney of

VEGF. in ¢@nt g@biyohie deviddpnitit. Woand hifafing isd $e@éral dovfoertPidbinile réppotREthe
endot helial cells. Recent evidence | nd| cates that VEGF is an_inportant

stinul ator of fusstien. Undeml?!fr*wtha#ﬁ)alcsleﬁns%w@aps besp pwgeined with dissasg §iates et
al . 1993. Endggyy d | Rbétic Pc%ﬁopaﬁ%_.le’ is. cancer, rl?ﬁhfaﬂn@fmlﬁius aAoma, n@@ﬁl ity

Cancer Researc Treat ment 155 vascu per
(Connol Iy et sdrpordmﬁ hadmarigioha (Fahernl. 104 TrR2OB PhadOak Bei. KntidgonFdkmari. VEGF

25 action b est on .o GE . with apti bqdy can,resu on
of tumour gr ong Natre MEEEfE 101 f D g ion g s FRGRRE o o By A ble
Recept or f1§¥r Osi Bth kmamﬁi ;{ﬂﬂl@ca&ﬁl@sidﬂgﬁlﬁl pidteskdd (CliMinird-BO¢e 8t SR i1 998, Of

bi ochem cal € | s across the plasma _nenbrane of cells. Thes,ga
t ransmenbr ane Eﬁﬁ‘P"é’(’i‘B ogy, 133: 829- Sé?ra%&s%q*Pbtl?%%rlswe&%hﬂs@stw Reyiews. 12: 303-

extracel | ul ar shigapdeiJagd) P@&.&@amhm ﬁ%@ﬁ&&ﬁ&.arém#&bm%ﬁ)m. %@WR%VJ: Beehne

pl asma nenbrane to an i'ntracel lular tyrosine kinase |n I ng
ligand to the ideptibet weludipguicidic nd basit fibtablastgrowth fatvers (FFEEH& BFGES smd:'raaclda]‘
tyrosine kinag do?l?ctl al g,rox'lh factor (VEGF). By virtue of the restricted expression of its receptors, the
20  growth factor activity of VEGEF. 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 ct al, 1989. J. Biol. Chem. 264: 2001 7-20024). 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).
Recéptor tyrosinc kinases (RTKs) are important in the transmission of biochemical
signals across the plasma membrane of cells. These transmembrane molccules
characteristically consist of an extracellular ligand-binding domain connected through a

30  segment in the plasma membrane to an intraccllular tyrosine kinasc domain. Binding of

ligand to the receptor results in stimulation of the receptor-associated tyrosine kinasc activity

SUBSTITUTE SHEET {(RULE 26)



WD 97/ 22596 R o
PCT/ G3B96/ 03075 whi ch | eads to-'phosphoryl ation of tyrosine residues

on both the receptor and ot her " intracel lul ar nol ecul es. These changes
in tyrosi ne phosphorylation initiate a signalling cascade leading to a

variety of celygbmiasgsgesponses. To date. at |east nineteen di BITGCRISORTK
subfam lies. defined by am no acid sequence honol ogy. have been identified.
One of these 5 subfam lies is presently gonprised by the fns-Ilike

tyrosi ne kinase receptor. FIt or FlItl, the - ki nase insert

domai n-contai ning receptor. KDR (also referred to as Fl k-1). and anot her

frms-1ike tyrosine kinase receptor. FIt4. Two of these related RTKs. Fit and
KDR, have behich leads tornbasphotylasion@f vresineesiduesop Rotithe wegnjor@apd othes es ot al .

1992. Scienc : X ; : Wela ' S. Res.
Comm 1992, ?%‘%?eq"?’??g’-%fg@é‘)"f%?n fanges ip ofpsigt! ‘%hgg@g’?’"?‘ﬁé‘gﬁhgg?es%"%pgg
expressed i nciseidereddingaos varitty of delislabresponasss doidateeat lewist lllincxtﬂmgsi'mcli RTK he
Chmpouinds" whBHalis 455 AR FA E5upite Borb e b SEPAr s " et
receptor §yr QiiAiRilik RPRsertlyCeoflipfiSddsiade s-filvaryfosing RRAS: reddpfn! FINe: FIA5h8226.
The present invention is based on the discovery of conpounds that

sur pri si ngl y kinase ipsert domain=¢cmaining rseepter. KDRH@lso refersedyig ap Flk-bf anganpter n t he

treatment of di .gg@goesﬁ.tﬁg(gﬁf IPe?fp?&J ﬁ&&tdn% th@éé%%gggg?dg.:nt and KDRW%_ been

I ncreased vash&sf such ‘as cancer. , psorrasis
rheunmat oi d  shown @biddr VEGE witkdyihsatlisitys¢ec\inias.ct dat2nFeienve 255980 99hriterman

chroni c nephropat hies. atherona. arterial _ t I S. .autpj ne
di seases. act# [t %‘r‘?ﬁm&ﬁ""g&ﬂ @éu(l?%wm_d‘g?@ag‘_gsq\%ﬁ)f f?rigztl?‘ﬂgf’g\‘?gggg# to
prolifergpi ONpesCRRBROIS ERpredsed MtheRFASEIL ctR\HAbde AssReREa With thadlRs inhé ency
agai nst VEGF 20 receptor tyrosine Kkinase than agai nst EG- receptor

tyrosi ne ki nagesindphosphorviation statesqieatielar proteins agg caldigm flugesent i nventi on,
possess substanti al i . n ' VEG: t '

ki nase than agai nstd%@@u%@%hﬁ{lﬁéa £ %‘%@%ﬁgﬁi%%asc pc')é&l‘é@trﬁ*hr%‘gggtb g}? )
tyrosi ne Ki naseptof bussine kinasc meriisloselsinalic Eurepdan Pawti No 0666226 Whe prelxaen

tested possess activity agai nst VEG-_.receptor .tyrasj. ki nase such
Chat they  nmyMiUoR isdbaser of the dlarosery of pompdurs that sumsising y InRtLhe sHegis ph . s
tyrosine s nageGIY drSferty DMVAEE indhd tggaem%ir @idkdsé Giaet asd6diated (with agBbgeatsiEGr

receptor tyrosine ki nase or FGF Rl receptor tyrosine_ Kkinase.,
Accor di ng t o andéer insrsased vasculap perpieakility suphhaseoanses digbgies cpspriasise Bipmaigidy

qui nazol i ne anhritis.q&%s}{@%rcvﬁné? flmaérﬁ%gfo%ar:'y(!u"f’c drd 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
20  receptor tyrosine kinase than against EGF receptor tyrosine kinase. Furthermore, compounds
of the present invention, possess substantially higher potency against VEGF receptor tyrosinc
kinase than against EGF receptor tyrosine kinasc or FGF R receptor tyrosine kinase. Thus
compounds of the invention which have been tested possess activity against VEGF receptor
tyrosine kinase such that they may be used in an amount sufficient to inhibit VEGF receptor
25  tyrosine kinase whilst demonstrating no significant activity against EGF receptor tyrosine
kinase or FGF R1 receptor tyrosine kinase.
According to one aspect of the present invention therc is provided a quinazolinc

derivative of the formula [:
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[err] 5 [ wher ei n: Y' represents -0-. -S-. -CHerr]-. -SO. -S0, -
-NR[err]CO. .CONR[err]-. -SOerr]NR-. -NR[err]SO - or -NR[err][-

(wherein Rl errwompes%%]. R err]. Rerr] and R' each independgﬁ 6/03075
represents hydrogen. Cerr]alkyl or Cerr] al koxy( err] al kyl ) ; R
represents hydrogen, hydroxy. hal ogeno. nity0, trifluoronethyl, cyano.
Clerr]alkyl. Clerr]. 10 al koxy. Cferr]alkylthio. or NRlerr]R err]

(wherein Rerr] and Rerr]. which may be the sane or different. each
represents hydrogen or (err]al kyl); R2 represents hydrogen hydroxy.
hal ogeno. Cerr]al kyl. C[err]al koxy, trifluoromethyl. cyano. am no
or nitro; mis an integer from1l to 5; 15 Rlerr] represents

hydroxy. hal ogeno. Clerr]al kyl, Cerr]alfoX¥. q)err]al kanoyl oxy.
trifluoronethyl. cyano. am no or g (R, Rlerr] is selected from

one of the follow ng eight groupsrR® z ¥ X[err] (wherein X represents a
pyridone group, a phenyl groygp or ja 5]or 6-nenbered aromatic

het erocyclic group with I to 7 gatohs selected from O N and S. which
pyridone. phenyl 20 or het er og Q. gﬁ%ou_p may carry up to 5 substituents
sel ected from hal ogeno. anrhy’ alkyl . d err]al koxy.

([ err] hydroxyal kyl , C[err]am noal kyl, C err]al kyl am no.

C[ err] hydroxyal koxy. carboxy. = cyano. -CONR[err] R err) and
-NR[err]CORerr] (wherein Rerr]. Rerr], Rerr] and R err] which nay be

t he sane or different each represents hydrogen. C[err]al kyl or

d err] al koxyCwhardinl kyl )) . 2) (Jerr]Jalkyl X (wherein X is as defined

ner el nDetore) yi g aresens -1 KL Al X Y., 0. MREES T -Conk®. Fo.AR! Kilso.- or -NR™-

her ei nbef or e)
(wherein R*. R®. R". R* and R’ cach independently represents hydrogen. C, jalkyl or C,.

altkoxyC, ;alkyl);
R! represents hydrogen, hydroxy. halogeno. nitro, trifluoromethyl, cyano. C, ,alkyl. C,.
10 .alkoxy. C,atkylthio. or NR'R" (wherein R'" and R". which may be the same or different.
each represents hydrogen or C, alkyl);
R’ represents hydrogen, hydroxy. halogeno. C, ;alkyl. C, ; alkoxy, triflucromethyl. cyano.
amino or nitro;
m is an integer from | to 5;
15  R'represents hydroxy. halogeno. C, ;alkyl. C, ,alkoxy, C,..alkanoyloxy. trifluoromethyl.
cyano. amino or nitro: _
R is selected from one of the following eight groups:
1) X' (wherein X' represents a pyridone group, a phenyl group or a 5 or 6-membered aromatic
heterocyclic group with 1 to 3 heteroatoms selected from O. N and S. which pyridonc. phenyl
20 or heterocyclic group may carry up to 5 substituents selected from halogeno. amino. C,_jalkyl.
C,.alkoxy. C, ;hydroxyalkyl, C, ;,aminoalkyl, C, ,alkylamino. C,_hydroxyalkoxy. carboxy.
cyano. -CONR"R" and -NR"¥COR" (wherein R, R", R* and R, which may he the same or
different. each represents hydrogen. C, ,alky! or C, jalkoxyC, ;alkyl)):
2) C, salkylX' (wherein X' is as defined hereinbefore);
25 3)C,.alkenylX' (wherein X' is as defined hereinbefore):
4) C, salkynylX' (wherein X' is as defined hereinbefore):
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4) Cerr]alkynyl X (wherein Xerr] is as defined hereinbefore):

WD 97/ 22596 . PCT/ GB96/ 03075
-4- 5 Cerr] alkylY[err]Xerr] (wherein Y[err] represents -O.
-S-. -SO. -SJerr]-. -0CO. -NRerr]CO. -CONR[err]-, -
SOerr]NR[errwoombldserr] S err]- or -NR[err]- (Wnereln R[ eACF/GR/BI0TY

Rlerr]. Rerr] and Rlerr] each independently represents hydrogen.
Cerr]alkyl or (Jerr]al koxy(err]alkyl) angd_ X err] is as defined
her ei nbefore), 6) Cerr]al kenyl Y[err X[err] (wherein Y[err]
represents -0. -S-, -SO. -S(Jerr]-. - . -NRerr]CO. -CONRerr]- 5

-S N .
ST e PSS et ke . bt el o
Clerr]al kyl gp ke NRPEOX ¥r Iﬂlei’-rdvaérkmlﬁ'“ RO R RY ahd RY cach ilddpeadestly

her ei nbefore); 7) (errlalkynyl Yierr] X[err] (wherein Y[err]
represents - @preseigs hydregon, (.Hg& (§aalkexpEpalkyh) gr isjas defined heyspplefors); -

-SJerr]NRe I(,} hﬁ&eﬁ?ﬁe’? (lnﬁge%r{"] §ent5N8[ e§r 1so( visL ehoR-RRPo- RicoNg=-

Rlerr]. Rer each 1n repr esents hydrogen.
Cferr]al kyl orsd?m"rmma{rem{] a(m;elrem aﬂdn’k[lef IR]" dnd Rikeadle fridepenidently

Vlerr] repr oemrmams bdronss. €, ol o etk b o A e tneiieg D E

SO err]NR[ err i . Brxl-s Waga)el-mdei EINR2COR[ EE(MIIR-
Rlerr]. Rerr 7}Ca g&}%@?j} ﬁggﬁ\l{?nﬁe@%ﬁ\lﬁt I-ls 0 )y esent s hydr ogen.

re
(err]al kyl orSGNR*H] -aIRZ(S@GfreNR]"aI\Rl}qrqm 8n°dKX{1§ R snd Ryseaghindapepdently

0! ey P ST b Qg W i o

and 5) abeve ggig Mvvid, ‘alﬁvlnrﬁuiaﬁ:ﬁﬂ vu;tepﬁbsmenyj -SQI-SOuUBSD1 hﬂ?é'df(phé}(}NRW{ h

| to 15 2 substit lected f ha N Jal k
Gerr]al koxyss‘bﬁsh ‘éﬁ%@gﬁeqrﬁﬁsgew{e% REO R IR Bl ey,

or -CHerr]- r aahmﬁawba intbefore);
Fepr esent s - G A B ) SRR e e o
-NR[err]- (wkrepreser® &¥H} -O-R{Serqr] -Cl1,-: with therprovigacthay whese R ip ﬁ@%fmm/of

represents hy roge er I I I
Y[err] repr odthe g 8)q) Jﬁ Me a%ﬁfﬂse&r{ﬁkfslnmﬁﬁyc%r_em ok"s# uiegglgffy?%hol?io
-NH (whergei m R{beﬂim&mambca[derdiﬂ halogeno. C,galk¥t andld:egaﬁmdﬁnhdnyn issqwrinegertfeom 3 to
hydrogen. Cerr]al k or Clerr]al koxyet hyl ). More preferably Y[err]
represents - and/asZ 1“ @H[%‘I‘Pﬂ i - especially -O | n anot her
enbodi nent  of ‘{dggh%g,ggp i nvention Y represents -0 -NR[err]CO or
-NR[err] SO err (Wnerel n-Rlerr] and R.err] Qch i ndependent | y,
represents hyddegeageasiyY gepsenisyOy. -5-. 261 1-| N Cﬂurl"ﬁe‘f ® mr% tl$e

t Tl 6 h ti
oreSent | IVEPLLR oo bkl s ol RS BSPRL T phyfe | nventon

C err] al kyé t hPRferably MREcpros¢def €)-t 5- (mm NR* (RJ-eNR*S@rdr RTEr hemireR 5anddf i ned
her ei nbefore). Conveni ent |y hydr oxy. cyano,

nitro. trifl ugachipdepgndenty ‘@P’refenéﬁ WgﬁELﬁ%#*IQIOR%X?“%Fye%%’%' anino. 30
R is advant agfpdisielerdblfyORBrRsenid D- 25y, -CHL ir - NAL leypeciafly c0+. | al koxy or ani no.

In another embodiment of the present invention Y' represents -O-, -NR’CO- or -NR*SO.-

(wherein R’ and R® cach independently represents hydrogen or C, ,alkyl).

25  in'a further embodiment of the present invention Y' is -NHCO-.
in one embodiment of the invention R' represents hydrogen. hydroxy. C, ;alkyl. C,.alkoxy.
C, ;alkylthio, or NR™R"" (wherein R" and R"' are as defined hereinbefore). Conveniently
however R' is hydrogen, hydroxy. cyano, nitro. trifluoromethyl, C, alkyl, C, jalkoxy or
amino.

30 R'is advantageously hydrogen. hydroxy. C,.alkyl, C,;alkoxy or amino.
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R is preferably hydrogen. hydroxy. nmethyl ethyl. nethoxy or ethoxy, nore
preferably hydr ogen. hydroxy. methyl or nethoxy. partic

hydr ogen. met hy¥O 82288 hoxy but especi al |y met hoxy. b rllé%gﬁlg?%%r

enbodi nent of the present invention Rlerr] represents hydrogen. hydroxy.
cyano. 5 nitro. trifluoronethyl. methyl. ethyl. methoxy or ethoxy.

Rlerr] is advantageously hydrogen. hal ogeno. am no or nitro. Rlerr]is
preferably hydrogen, chloro or nitro. but especially hydrogen. I n one

enbodi ment of R heyrlefbR Hydidp¥e hyiieRy. Fhé&hyl] ethAPHAARSHL & cihofy.aMdte pRA&IE NO.
C err]al kyl . Clerr]al koxy. "trifluoronethyl. cyano. amino or nitro. 10

Advant ageous| yyillegem bydrexy. aresydi primethoxt. patieulpihelvadmechmpethylios meghesy ter r |
substi t uent isé LAY methox hydroxy and the other one or nore are each
sel ected fromha ggeno AT net hyl . I n anot her enbodi nent of the

i nventi on t he iparoildr egbodimehadnheygese iaventiph &' represerss yfdrdgen. Hydroxy] ayahd.a:
[err] 15 ) (wherein: err] represents hydrogen. nmethyl. fluoro
or chloro, *20 “‘“‘R["éﬁm °‘F§B¥le’§%th¥ls§h¥ld1’%ﬁ‘8ﬁ?mrfél?‘?ﬂ’i . methoxy. brono. fluoro
or chloro; R’is ﬁvﬁﬁt&%eohﬁ?b?&ﬁﬁén.shé]é(&h&gﬁrﬂn&&r Anealr oxy; Rlerr]

represents hydrogen. flTuoro or chloro, especially hydrogen or fluoro).
R’ is preferably hydrogen, chloro or nitro. but especially hvdrogen.
In one embodiment of the present invention R* represents hydroxy. halogeno. C, ,alkyl.
C,.ialkoxy. trifluoromethyl. cyano. amino or nitro.
10 Advantageously in another embodiment of the present invention one R* substituent is meta-
hydroxy and the other one or more are cach selected from halogeno and methyl.

In another embodiment of the invention the phenyl group bearing (R’), is of the formula la:

R® R

Rc
R4
15
(la)

{wherein:
R* represents hydrogen. methyl. {luoro or chloro;
20  R°® represents hydrogen. methyl. methoxy, bromo. fluoro or chioro;
R°® represents hydrogen or hydroxy;
R* represents hydrogen. fluoro or chloro, especially hydrogen or fluoro).

In a further embodiment of the invention the pheny! group bearing (R*)y, is preferably of the

formula 1la wherein:
25  R*represents hydrogen. fluoro or chloro;
. R® represents hydrogen. methyl. methoxy. bromo. fluoro or chloro. especially hydrogen.

methyl or chloro;
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In a further enbodi nent of the invention the phenyl group bearing (R err])m

is preferably of the formula I'la wherein: 25 Rl err] represents
hydr ogen. fluoro or chloro; " Rb represents hydrogen, nethyl, nethoxy.
brono. fluoro or chloro. especially hydrogen. met hyl or chl oro;
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6- Rlerr] represents hydrogen or_gydroxy; and . Rerr]
represents hydrogen; with the proviso that Rerr]. Rerr] and R err]
do not each represent hydrogen. Preferably the phenyl group bearing

(Rlerr])[err],.is t dr ox met h Iphenyl group. the 2-

f1 uor o- 5- hyd Wre&e%ﬁy{@?&;ﬂgﬁﬁydr&)fyoaﬁ t he 2-fl uoro-4- bronophenyl . the
2-f1 uor o- 4- cIR¥ dpfesents hydroged; hydr oxyphenyl or the 4-chloro-2-fl uorophenyl
group. In a particul ar aspect of the present invention the phenyl
group beari ngithplepreyise tat R’ RsM‘fl% ' do.not eaChfePfﬁ?@MW’gmnet hyl phenyl group

but | | f N
DUt £5PeCt a1 et 5 U B BRI L BRI o e o,
(Rlerr])[érr ]l'lubﬁ)-i-hﬁir&ﬁ—tl-metlﬂr-llﬂi&hﬂ rpeoup; thi: Gd]mqueb;dmo@hermh the 2- ﬂuoro-4-chloro-
Advant | ts -0-. -S. -SO. -S -. -N CO-.
e ey S e 65 Sty oy oo H ] R[Rl[]
each i ndepe”dﬁﬂbﬁdmﬁlﬁﬂsﬁéﬁﬂhﬁe Bﬁégér@ﬂﬁ@nno@[ &Ebﬁ@glgﬂouﬁbea%ﬁmh Rlikoxyet hyl).
Preferably Y[}.S represents. - err]- or - h[err -
(wherein R e ]iroxyﬁrmm;)l@pnnygjpugéw csp}{c@lly]thc 2-fluoro-5 -laqdm-tbmethvlphcnyl group.

| k h
Chrperr] < Ul &g spodimbRof R pBisE ettt plegl PO BB 10D, i 18E )
but nost 1pr ef4e<rmd}b52 flworopghenyl @foupNR[ er r ] (wher ei n R[ er r] i s as hereinbefore

CSO o], - danaEsey V- Rigrer 01 oy 0- GO G G YRR ioh R cwheren

Rlerr]. Rl errg RrhnRlreY dakh G nH&ﬂ@R%%Q&%'h% g&{ es anctysomdame@ahyn
Clerr]alkyl or (Jerr]al koxyethyl) era l{err] represents
-0-. -S. - S@referably ¥ rrepresepis. - NR{Ser-BP-=, -$Qhor é}"ﬁz R[Néf:ne]n ¥ eqpresentnhydrogen, C,.
hydrogen. (e or Cerr]al koxyet hyl). Mor e
preferably Y[} élH' °rr é’alko"%tﬁl - or -NR[err]- (wherein R err] represents
hydr ogen 16r More pretexﬁb!gr\r-]rqirksyht); ~8-. -O- or -NRAdwheteagR® veprasenff Bydrgenapr esent s

-0-. -S-. -S - -. -N 1] CO-.
(wher ei n "alkgﬁl&% {nlast@%;rﬁl?%%)—@relﬂ Ré’g?:‘ﬁ‘]“i gﬂ%&ﬁ‘é‘ﬂ%‘ﬂ?f“ﬁ%ﬁ?@ent s
hydrogen. ( etﬂd\]aﬁiakgéﬂuslgr\”gﬁésrchsad)k OS-YMYJSX) -, -NR*EDeLRREBOY. of IRP] (wherein

represents -0- » -S err] or -NR err]- (wherein err|
represents hyRit-Rjtand R eachjndependent

Preferably Y' represents -O-. -S-. ~-SO-. -SO.- or -NR**- (wherein R* rcpresents hvdrogen. C,.

y represents hydrogen. C, .alkyl or C, ,alkoxyethyl).

20  ,alkyl or C, ;alkoxvethyl).
More preferably Y* represents -O- or -NR**- (wherein R* represents hydrogen or
C,..alky)).
Advantageously Y* represents -O-. -S-, -SO-. -SO,-, -NR*CO-, -NR¥S0O,- or -NR*- (wherein
R*, R® and R¥ cach independently represents hydrogen, C, .alkyl or C, ,alkoxyethyl).
25  Preferably Y® represents -O-. -S-, -SO-, -SO,- or -NR¥- (wherein R* represents hydrogen. C,.
,alkyl or C, ;alkoxyethyl).
More preferably Y* represents -O- or -NR*- (wherein R* represents hydrogen or
C,.alkyl). |
Advantageously Y’ represents -0-, -§-. -SO-. -SO,- or -NR"- (wherein R* represents -

30  hydrogen. C, ,alkyl or C, ;alkoxyethyl).
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al kyl or C[err]al koxyethyl). More preferably Y[err] represents -0-
or -NR[err]- (wherein R' represents hydrogen or Cerr]al kyl).
Advant ageously Y[err] represents -0-. -S-. -SO. -S(Oerr]- or -NR[err]-
(wherein Rerr Jaresents 30 hydrogen. ([ err] al kyl or

re

C[ err] al koxyet @ $7/225% WO 97/ 22596 PCT/GB96/03075
PCT/ GB96/ 03075 -7 -
Preferably Y[err] represents -0-. -S- or -NRlerr]- (wherein Rlerr]
represents hydrogen. (ferr]alkyl or CJerr] 2al koxyet hyl) . m
Is preferably 2 or 3. Z may for exanple represent -NH or -O but Z

i s preferablyperdiifhbly Y* Repressfi€lcs] - ro?fm@h%&&%@&%mse;«m;ﬂ}m}fééegpggawp&rb,_of

a 5 or 6-nmenbered aromatic heterocyclic group
het er oat ons sellkaxyetyd.r om 0. N and S. which pyridone group or heterocyclic

group may be gu i s herei nbefore defined. Were X is a 5 or
6- menber ed argnrrlgﬁegérﬁlgﬁgrogéycl Ic group. it preferably has 1 or 2

het er oat ons. gahfclopekatnplifepresehit NHL 6P-00but\@is pheidrmmie -wmef erably one is N
and may be_ 10Q. substituted as herei nhefore defined. Xerr] is

particul arfy &' prrisrakln Epreses Hpyridong,roup 61 3/ b or é-freenboted aromaiic driptocyalicigsoupl v |
or pyridazinylyith 1 to 3 he@tdtims\BleCBd FHAUP. NEYd Qm&xbp@&qdw %&giiér 1{1‘?{&&9&%@“ ore
redayl. i azolyl o™

defined. nore particularly a pyridone. py

thi azol yl or eroupruiyybe substinted as bprsinbaforodefingd;r i done, pyridyl. inidazolyl or
triazolyl grogn whi.ch._.gro be subst,ituted.as hereinpefore defined. 15
Wiere Rl err] :\”s%eff[ r\s]a% %&F%q@eﬁdéar@@crl]eﬁ%é' Y SXp F‘]P’é}baaEWF&I' RYAyl X[ err]
or ( err]al ky heferalolrs] Riecieafiow K¢ aid S. TRhicNR6tE brefGallly one is N. and may be |

ni t rogen- gﬁnt ai_ni.ng 6-nmenpered aromatic heterocyclic group. said group is

advant agedfis| yubstituted as hersinbeforeglefipgd. o) kyl . al kenyl or al kynyl noiety via a
carbon at om ofy: a0 u N o . L.Lro atomis-
5345 0061 RSB oo . Al A

positioned para- to the carbon ato
al kynyl noi et groulhwhich{ grour makhe subssitged asteycinfefate défired, there pafichlany k pjidonk. 20

2oL e Kl imiaadly], A8 b iAo atoun. EBacitling mdpne. oYHSL imidazolyl o
ni t r ogen- cont &ia2blyPgoupradien phip a9 B ishissiiRddeds exaibbforddefiibd. Said group is
advant agegysl %Ir nked ‘t.o - S q.—lheralrk];% [ egH}- Y'- via a carbon at om of Xerr].
sai d_group® bei TSR Craplin K- CalkenylXl. CrolomyB o Ch aliybK Gy i . pod &' istao
oo S it By i 0l 1L,
linked to the alkyl. alkeny] or alkynyl moiety via a carbon atom of X'. said group being such
that a nitrogen atom is positioned para- to the carbon atom linked to the alkyl. alkenyl or
alkynyl moiety. The C,,alkyl moicty may if desired be ~(CH,),-.
20 Where R'-Y' is X'-(ClL,),-Y'- and n is an integer from 0 10 5. Y' is -O-. -NH-. -$- or -CHl-
and X' is a nitrogen-containing 6-membered aromatic heterocyclic group. said group is
advantageously linked 10 -(CH,),-Y'- viaa cgrbon atom of X'. said group being such that a
nitrogen atom is positioned para- to the carbon atom linked to —(CHZ),,-Y'{
In another cxample of interest. X' is pyrimidine which may be substituted as hereinbefore
25  defined. '
In one embodiment of the invention X' represents a pyridone. phenyl or 5 or 6-membered
aromatic heterocyclic group with 1 to 3 heteroatoms selected from O. N and S. which group
may preferably carry up to 2 substituents. more preferably up to one substituent. selected from

the group of substituents as hereinbefore defined. _
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25 defi ned. I n one enbodi nent of the invention X[ err] represents a

pyridone. phenyl or 5 or 6-nenbered aromati c heterocyclic group with
1 to 3 heteroatons selected fromQO N and S. which group may
preferably carry up to 2 substituents. nore preferably up to one
substituent. swoacksdefrom the group of substituents ®€TiGBeEINTSCT Or
def i ned. WO 97/ 22596

PCT/ GB96/ 03075 _8-

- 8- In the definition of X err]. conveniently substituents are

sel ected from hal ogeno. (CJerr]al kyI Cerr] al koxy and cyano. nore
conveniently su 1uent re sel e fromchloro. fluqro. nethy

and et hyl . nihe tgﬁ’ﬂ%’ﬁl I‘)‘)’“W‘éﬁnf Ci?“%'ﬁ?‘é@’?éﬂ"’?‘?%h?’ﬂﬁ'é%&“% FFe*4'i§'I‘ ISwi ng

ei ght groups: afkoxy ank dyantl. Giord c&nmﬁéxﬁlyrku%{tﬁ&é'n}s akésc?e%teg?fohﬂﬁﬂorgeﬂlﬁir@%tﬁm e)
2) Cerr]al ky'l X[err] (wherein Xerr] 'is as defined hereinbefore);

( err]al kenylsadethpherein X[ err] is as defined hereinbefore); 4)
| k | bef 5
G e ]2 Y 186 ot S ARG O

her ei nbef o e) 1) X'Qwheréin )C[newdeﬁnwmth}dba‘mrc} X[err] (wherein Y[err] and X err]
are as defined herei nl’l)efor d) C[err] aI kynyl Y[err] X[ err] (wherein
Y[err] and X[ &Gisalkyl" euhegan X, ispsefinsd et ) and 8)

(err]al kyl Y[ HE, zﬁk&r@ﬁ)ﬁ‘h@)h@éir?&' i Wi mheéaﬁwbre?nd Xerr] are as defined
her ei nbef ore vant ageousl y err] 1s selected fromone of the
foll owi ng ei ghlcgnlbyrplé,x (wherein X'l)s axfiefmed hémimbcfercm X[ err] is as defined

her ei nbefore) ¢, 45 Y is as defined

her ei nbef or e) ) ¢ Zalkyi? %%‘*‘%q I?B?O%J cg'l':y"l">1ﬁe oreke bt - 2-cn-4-yl . |

- X' but - 116 en6BE yihikerdyl YX' pirein \él’z\ndﬂ’hm% dairﬁd[h%inbefore) 3-en-5-yl
(wherein X err] is_as dgfl ned herei nb fore with the proviso that when
Rlerr] is I|-x'YeopkmylY'X (th"éﬁ'?\éd?ﬂ X{ce"lbrdfﬁ'ieéhF'iePﬂE’SW‘t)oa‘ldhe al kenyl group
via a carbon 5C. . ryFs] t-2-yn-4-yl. |
bt Teyne 3@;?”&&le C,. alky _;l%v?&lé\’ ald %Unalle axaefﬁneggerdnbgt Ra'-)‘n 5.yl (wher ein
X is as defi Admdmeeushb%hssdemdﬂnom Ioae pﬁrtbwfostlowmga!:ghn/gmupﬁ[ err] is

| - X prop-| - othe al kynyl group via a carbon
aton)p; > 1)53( (@[%'el"]s)é ﬁﬁé‘ifgﬂﬁaf‘ﬁ{e‘“ﬁﬁ%’ ein Y[ err}/ gnng[ ePr] are as
defined hesei apef.akelX' (wherein Y'@éaslde(ﬁ(édaid’re]xhﬁeﬁréi)pr op-l-en-3-yl.
1-(X[err]Y[err])hyt-2-en-4-yl, X[err Ylerr])but-1-en-3-

(X or 11 Y] or B §Xproma a1 X't gt b, 8 busd e s piieR rpsiiee 2l e g
(wherein Y[ er Blenagl (%ﬂm@r&irn]X'% 85 SinclEhdraRtLrOe MAIhREHBYiSI thag\ﬁhcn is 1-X'prop-1-

| -(X[err]Y[err])prop- -yn- 3-yl, I-(Xerr]Yerr])but-2-yn-4-yl
|-(X[err]Y[erpwbthx|lsynkegigthealkeoy([ge¢up]wqeparpqrpmm)2 yn- 4-yl or

2 (X err 1Y et 1)} Bk T B Vo bUORD R0 YRl 1359 R Gens Gn 331 87205

20 3-yn-5-yl (wherein X' is as defined hereinbefore with the proviso that when R* is 1-X'prop-1-
-yn-3-yl. X' is linked to the alkyny! group via a carhon atom);
5) C,.alkylY*X' (wherein Y? and X' are as defined hereinbefore);
6) 1-(X'Y*)prop-1-en-3-yl, i-O('Y"')but-Z-en—4-yl. 1-(X'Y"but-1-en-3-yl, 1-(X'Y*)pent-2-en-
4-yl or 2-(X'Y*)pent-3-en-5-yl (wherein Y* and X' are as defined hereinbefore):

25 N 1X'Y)prop-1-yn-3-yl, 1-(X'Y*)but-2-yn-d-yl, 1-(X'Y*)but-1-yn-3-y1, 1-(X'Y*)pent-2-yn-
4-y} or 2-(X'Y*)pent-3-yn-5-yl (wherein Y* and X' are as defined hereinbefore): and -
8) C,.,alkylY’C, ;alkylX' (wherein Y* and X' are as defined hereinbefore).
Preferably R' is selected from one of the following eight groups:

1) X! (wherein X' is as defined hereinbefore):
30  2)C,alkylX' (wherein X' is as defined hereinbefore):
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8) (err]alkylY[err](err]alkyl X[err] (wherein Y[err] and X err] are as

defi ned herei nbefore). Preferably Rerr] is selected fromone of the
foll owi ng ei ght groups: 1) X[err] (wherein X err] is as defined
her ei nbefore): 30 2) (Jerr]Jalkyl X[err] (wherein Xerr] is as defined
her ei nbef ore) : W0 97/225% - WD 97/ 22596 PCT/GBY6/03075
PCT/ GB96/ 03075 - 9-

3) I-X but-2-cn-4-yl (wherein X err] is as.gefined hereinbefore); 4)
1- X but-2-yn-4-yl (wherein Xerr] is as defined hereinbefore); 5)

Cerr]alkyl Y[err] X[ err] (wherein Y[err] and X err] are as defined

her ei nbef or e) ;3y 1.%X'but-Bln-l-v1 (W Eih IV hEds tre 2 oyl (wherein Y[err] and
X[err] are as (}elf)l(l’l]’gld %1nereyi Elbe %ﬁ?]é();%éhﬁ%he%}%%oe?'r]Y[err])but-2-yn-4-y|
(wher ei n Y[ er r4} 1aXBud-gndyl wherein Xl é asdefinddcheminbiotefrey; €) ©  and 8)

et hyl Y[ err] met XLend ereiny YLenr] and. X[err] are as defined

her ei nbef or e) .ﬁﬁ._,ékylm'gwﬁ?rgwe\p &'B&?/"f’*‘f@sgﬁqm&;?}ﬁﬁb'bﬁ%’r?’or nula (1) are of
the fornmula (1&1-0F ¥hbit-2-en-4-yl (whedehh Y* and X' ard ¥ Rfifdd helifbefdrey. RLer 1] .
Rlerr]. m Xerr] ‘Zare as, defined hereinbefore n is an integer

Y%grr] and . | ore
from0 to 8 7 1-(Xg¥aburiZeyn-#-vi exheein Xi andoX 'ire asdefineshipreint@tore): gnd - SO- .

-S -, -N e r rrl o o~
NR[qe(ra; ]r ]sq err E)%E)Hly l%fhev}wt\%ﬁe? eafnrq ec%]dm%dg’rc {e}nh’e "é?r r]. Rerr] and
Rl err] each iMdepeeterbiylthe compoesdsnif Soridula())dirosfate foaheki(iarl kyl or

Cerr]al koxvCerr]al kyl)). Advant ageously Y[err] is a direct bond.
-0- -S. -S0-. -SOerr]- or -NRerr]- (wherein R err] represents

hydrogen. CJerr]al kyl or C[err]al koxyeth )
(RY),
R® 7z

R
N

x'-¥*(CH,) -Y' N

10 ({Ia)

(whercin R'. R’ R, m. X', Y' and Z are as defined hereinbefore n is an integer from 0 to
and Y* represents a direct bond, -O-. -S-, -SO-. -SO,-, -NR*CO-, -CONR"-. -SO,NR*-, -
NR¥S0,- or -NR“- (wherein R®. R¥. R*. R” and R cach independently rcpresents
hydrogen. C, .alky!l or C,alkoxyC, ;alkyl)). -

—-
o

Advantageously Y* is a dircct bond. -O-, -S-, -80-. -80,- or -NR*- (wherein R*" represents
hydrogen. C,,alkyl or C, ,alkoxyethyl).
Preferably Y* is a direct bond, -O-. -S- or -NH-.
More preferably Y° is a direct bond.
20 nis advantageously an integer from 0 to 3. preferably 1 to 3.
Therefore. for example. in a particular embodiment of the invention the compounds of
formula I are of the formula la wherein:
[Y' represents -Q-. -NH-. -8- or -CH.-;

n is an integer from 0 to 5.

[ 2]
(9.1

X' represents a phenyl group or a 5 or 6-membered aromatic heterocyclic group with 1 10 3

heteroatoms selected from O. N and S. which pheny! or heterocyclic group may carry up to 3
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Preferably Y[err] is a direct bond, -O. -S- or -NH -. Mor e
preferably Y[err] is a direct bond. 20 n i s advantageously an integer

fromO to 3. preferably 1 to 3. Therefore. for exanple in a

particul ar enbodi nent of the invention the conpounds of formula | are
of the fornul ayd sukgr ei n: [Y' represents -O. -NH. -FET/GB96/03075
-CHerr]- nis an integer fromOto 5 25 X[err] represents a

phenyl group or a 5 or 6-nenbered aromath heterocyclic group with 1 to 3
het ercoat ons selected from0O. N and S. whi ch phenyl or heterocyclic group
may carry up to 5 WO 97/ 22596

PCT/ GB96/ 03075 - 10 -
subst i t uent s substiwenigselected fram hajgesng: C aplkyh Caplipry. Cophydrgxyplkyl -

d err] hydroxygl kfalkg\ref:d'riaoxy cyano - CONRYE? ) RIRCGOR ﬁ?ﬂfcﬁ@ﬁ‘ﬁ". €Y. 3{¥0and R*.
CO\IR[err]R[err NR[err]COR[err] (wherein Rerr Rls(err]. Rlerr] and
Rlerr]. myhmmem dﬁ&mtmacldtef)lfemdrmchr Caplkelent s hydr ogen

| ki k.
q eﬂf;{]kﬁxy,ﬂy Py P oG KB LRy SRR Tt Ry
Rierr]. whiclaindRY. WEicl iy sl sarme di cﬁ:ftefeﬁnéacheqsmemenma@mcﬁ d;ymkwgen or
C err]al kyl), err] represents hydro hydr oxy.. _hal ogeno.

Clerr]al kyl . I@W?‘Sf“‘g’%&%ﬁn bydrexyy b3l %@PWligkﬂy‘éﬂ\o"k"“ ‘r'ﬂ“%fﬁﬁnﬁ@)"oF"%Pt ro:
mis an integge foQmql to 5 Rlerr] represents hydroxy. hal ogeno.
Clerr]al kyl. Qia‘err] oxy. (err] al kanoyl oxy trifluoronethyl. 10 cyano.
ami no or nit moisan integer fromepptoesent s -NH or -O-: and Y[err] is a

di rect bond QVi s sHbsti tuted
henyl or s b erreretl mirey pEREte” €. plk¥h Aoy & kol Bt SRUERRRRIET . o
hal ogeno.j0C ekidcahdinb opfifiroC] €rr] al koxy. mis an integer from 15 3 to 5 or
Zis -0 ]; and sal ts_thereof. Pref erred conpounds of
the present i4reaiesqyirNE}-©r -O-: and

4- ( 3- hydr oxy- 'f‘"ggaﬁé@‘m‘% I no) - 6- net hoxy- 7- ( 3- pyri dyl met hoxy) qui nazol i ne 20
4- ( 3- hydr oxy-4-net hvl ani |'i no) - 6- met hoxy- 7- ( 3-t hi enyl net hoxy) qui nazol i ne
4- ( 4- chl or o- 2wiiH the praisb khian wher@-Xias m;»bstmn(@;l(eﬁylpvysmhsytumdy#lemﬂiwty)lqgl nazol in

€ 4- (4- Cgst&;e%tszselfectgé) {‘rggﬂualc}gggg C? ﬁﬂ%& ancf%( . _,alk((xzy Ln is an mté/gcr #61(14_
15 3toSorZis-0-):
and salts thereof.

Preferred compounds of the present invention are:-

4-(3-hvdroxy-4-methylanilino)-6-methoxy-7-(3-pyridvimethoxy)quinazoline

20  4-(3-hydroxy-4-mcthylanilino)-6-methoxy-7-{3-thienylmethoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(2-pyridyloxy)ethoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-[N-methyl-N-(4-
pyridyl)Jaminoethoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-[2-(2-ox0-1 2-dihydro-1 -

25  pyridyl)ethoxylquinazoline
7-(4 cyanobenzyloxy )}-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-(2-methylimidazol-1-yl)propoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-((2-methyl-4-pyridyl )methoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-(2-0x0-1 .?_-dih_vdro- 1-

30  pyridyl)propoxy)quinazoline
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pyri dyl )] am noet hoxy) qui nazol i ne
4- (4-chl oro-2-fluoroanilino)-6-nmethoxy-7-[2-(2-o0xo- 1 .2-dihydro- | - 25
pyri dyl ) et hoxy] qui nazol i ne 7-(4

cyanobenzyl oxy) - 4- (2- f | uor o- 5- hydr oxy- 4- net hyl ani | i no) - 6- met hoxyqui nazol i ne
4- (4-chl or o- 2- WQIe23886i | i no) - 6- met hoxy- 7- (3- ( 2- net hyI i m dazolPCTIGBI6A3075

-yl ) propoxy) qui nazol i ne
4- (4-chl or o- 2-f | uor oani | i no) - 6- et hoxy- 7- ({(13--net hyl - 4- pyri dyl ) met hoxy) qui na
zol i ne 4- (4-chl oro-2-fluoroanilino)-6-nethoxy-7-(3-(2-ox0- 1

.2-di hydro- | - 30 pyri dyl ) propoxy) qui nazol i ne WO 97/ 22596
PCT/ GB96/ 0207 St tahloro-2-Muchodelin Ll Ahencie 14400 SRRk IiGlzoR2 1Bt NOXY - 7-(3- (1
-nmet hyl i m dazo | 0) pr opoxy) qui nazol 1 nc
4- (4-chl oro- 2wﬂhnqrqamwhunmrﬂﬁwnethoxy 7- (3 (4- pyridyl oxy
.) propoxy) qui n
4- (4-chl or o- Z%T@Lfé[}’é%ﬂ|q“i"ﬁ@)‘”’@"’ﬁ%f’ﬁ&?ﬁ'?‘(?'24'(’11"?)‘99’?3’@379?%9'&“81“%55’5‘7) qui nazol i

ne ' 4- ﬁ4—chloro-" -fluoroanilino)-6-methoxy-7-(2-(4- vrldvlthlo)elhoxy) uinazoline
4-(4-chl oro-2-fluoroanilino)-6-nmethoxy-7-(2- FB- yri dyl oxy) et hoxy) qui nazol i n
e 7- bénz ¥ &xehlogo-2 fluprazpiliso 56-methonyy=(A-(rpytidilemyddthory Yayinageling| i ne

£ (57e oy SRR BN 2, o

yl ) met hoxy) qu|7b1a:mjlbxye4-14)chlom-2-ﬂuoro-5 hydroxyanilino)quinazoline
4-(4-chl oro-2-f 3-thi enyI xy ) qui nazol i nc

4- (4-chl oro- 2*#%%&2:’“"?&%)’“’ ﬂmyg'?’geél?"(ﬂ(ﬁ'e' 9{3’ Sﬁ’l dazi n- 4-

yl) ani no) et hoxnheHoR #ra@ink#tine
4- (4-chloro-2-fl uoroanilino)-6-nethoxy-7-(2-(Nnmethyl-N-(6-nmethylpyrimdin-

4- yl0) arfi-(dechiarerdxfiuorpanitiag bo-methoxs-7-((3-thienyhmethoxy Jquinazoline
4- (4-chioro-2- l(}f'ro,t;l&%m hh?g%nll?no()% r‘xé.h(?ﬂ/d’} (‘P {E\P X'nleth[v| Pﬁlh(gyr_ldazm-4-

.2.4]-triazol - I Nazo
4-(4-ch| or 0- 2-yiljatmirfooaRoNy)quinazaline?- ( 2. 4- di rret hyl i mi dazol - 1

-yl)eth - 6- et hox

4-y( Zl-ec hf’éﬁ)- 2-‘{3@@? g\%u‘hrg’?&z??’hingte-%n(@%y driEtp PG arethylpyrimidin-4-

Iylille'; Q?E&ygs-}mw@t ho%uqtﬁgi;glpgne 20 4- (3- hydroxyani | i no)-7-(2-(i m dazol -
4- (4- chl orle- 2-4-{4eehicserdrilvorespilmold (bl -dimetind( 1.2.4] miagolt4-y Retadxy by |

) et hoxy) qui naztﬂ%th&&ﬂsxm?%hﬁe(él bronmo-2-fluoroanilino)-7-(2-( [1

.2.4]-triazol 6- met hoxyqui nazol i ne and salts thereof,
especi al | y hyd#¢¢bhloro-HAusrahtiind){Te2€R#A-dimethylimidazol-1-yl)ethoxy)-6 -methoxyqumazolme

4-(4-chloro-2-fluoroanilino)-7-(2-(2.5-dimethylimidazol- I -vl)ethoxy)-6-methoxyquinazoline
4-(3-hydroxyanilino)-7-(2-(imidazol- I -vl)ethoxy)-6-methoxyquinazoline

20 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(1.2.4-triazol-4-yl Jethoxy )quinazoline
4-(4-bromo-2-fluoroanilino)-7-(2~(| 1.2.4]-triazol-1-yl)ethoxy)-6-methoxyquinazoline
and salts thereof, especially hydrochloride saits thereof.

The following compounds of the present invention are especially preferred:-

4-(3-hydroxy-4-methylanilino}-6-methoxy-7-(4-pyridyimethoxy)quinazoline

25 4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(2-pyridylmethoxy)quinazoline
4-(3-hydroxy-4-methylanilino)-6-methoxy-7-( 1 -methylimidazol-2-ylmethoxy)quinazoline
4-(3 -hydroxy-4-methylanilino)-6-methoxy-7-(2—methylthiazol-4-ylmethoxy Jquinazoline
7-(2-acetamidothiazol-4-ylmethoxy)-4-(3-hydroxy-4-methylanilino)-6-methoxyquinazoline
4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylpropoxy)quinazoline

30 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylpropoxy)quinazolinc
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The foll ow ng conmpounds of the present invention are especially preferred:-
4- ( 3- hydr oxy- 4- net hyl ani | i no) - 6- net hoxy- 7- (4- pyri dyl met hoxy) qui nazol i ne 25

4- ( 3- hydr oxy- 4- net hyl ani | i no) - 6- net hoxy- 7- ( 2- pyri dyl net hoxy) qui nazol i ne

4- ( 3- hydr oxy- 4- net hyl ani | i no) - 6- met hoxy-7-(1

-met hyl i m dazeloodrnydeget hoxy) qui nazol i ne PCT/GB96/03075

4- ( 3- hydr oxy- 4- net hyl ani | i no) - 6- net hoxy- 7- ( 2- net hyl t hi azol - 4-yl net hoxy) qui n
azoline

7- (2- acet am dot hi azol - 4- yl met hoxy) - 4- ( 3- h'y](%r'oxy- 4- et hyl ani |'i no) - 6- net hoxyq
ui nazol i ne

4- ( 3- hydr oxy |I|no) oXY- 7- |dyI ropoxy) qui nazol i ne 30

4-(2-fluoro- 5"@;}5‘?"6‘)\29% TRRY AP %{hﬁg? H?B)'%mﬁ\i)?’h‘gix(/“ Py I’B?P?W‘R‘M‘HBBW) qui naz
glc'_l_? (C:SB96/ 0307-bcn7yloxv-4£@ WJrg-gfhglﬁroxv-d-methvlamlmo)—6-methoxyqumazolme 1o,

4- (2-f I uor o- 8={trghllotx3-{lnoreanilineefminethawy-782-frepyridyjoxy ethbxp)quindzdlimet hoxy) qui naz
ol i ne .

7- benzyl oxy- ﬁ(? 2 AT 80‘34?1“150)6(3(‘3}]“ Xt ﬂ%’lm'ﬂ’“f'F ﬁ&‘h"gmr?b't hoxyqui nazol i ne

4 (4-chl ofo- iiylﬁdyu]aﬂﬂﬁﬂqhmm)mé met hoxy- 7- (2- (4- pyri dyl oxy) et hoxy)qw nazol in

4- (4-chl oro-2-f] uoroanilino )-6-nethoxy-7-[ 2-(4-oxo- 1 .4-dihydro-
5 YT | dQT ey@:@qﬁyﬂ,j.qmq{a?myp}:péy -mcthylphenoxy) 6-methoxyquinazoline

enzyl oxy- 4-(g4ra.uous>r,9ar§xdﬂmmyﬁ4\.m Bhahegoxsd ﬁ?@hﬁ%y 1 nazol | ne

2-fluoro-5 roxy-4-nmet hyl anilino oxy- hyl t hi azol -
t hoxy) qul)maﬁloky)nmnazolme

b
(
) me
(2-fluoro- Lox 4 met h ni.l i..n0) —7-(4-. Inethox qU|nazoI|ne 10
(4- chl or o- g-(?T %’qurf’%’ﬁ‘ %‘fﬂz “(‘fﬂ#&ééfwﬂg‘){ @ﬂ‘ﬂﬂizﬁ
6- met hQqum(ﬂ&mblrd Pfluoroaniline)-7-(2-(imidazol- l-vl)cthoxyl-6-mcthoxyqumazolmc

(2-fl uoro-5- hydrox¥ﬁ4 nmet hyl ani | i no) - 6- met hox -met hyl i m dazol - 2-

2-
) ot hoxy) dferieo: irovy Sy et on - oretridszol 2. o
rrgt hoxy) - 4- 4 BmelndQ))Qumatdyie OXV- 4 met hyl ani | i no) - 6- met hoxyqui nazol i ne

- benzyl oxy- Z-((%acstinodathidzdlided imethoxyy-d+ 2-fiparo-3-hytrdxyed-methytmilipol-hazol i ne

b
chm or o- %%Iol’](%lggglzbulleno) 6- met hoxy- 7- (3- (4- pyridyl) propoxy) qui nazol i ne
chl or o-
:
(
I

or 0- 5- hyidr oA bxyed-( B cliBioiDRord-5th3rdtokymilind) ¥-heth@BQumisblineazol i ne

1
7-
4-
y
4-
4-
) -
4
y
)
1
7
4
4-
u
4-(2-fluoro-5- 0 met hyl ani | i no) - 7- ol

) et hoxy) - _M[%%yﬂ“um%%ph% methox%-? 3 ((4-p£mdyl)propoxy)qumazolme

4- (4-chloro- a-(ﬁl&lﬂfr&"fﬂdai/@f- ?&@ﬁ'}dnilﬁgi -6-metitoxy 703484 iayt)propoxy)quinazoline
-yl ) et hoxy) - 6- met hoxyqui nazo
4-(2-fl uoro- 5—(ﬁ;thmm¢§hadmmynqmlammwe(szemmw Fethor)-Gmethdyyquirtabaling) qui
nazol i ne
4- (2- 1 uor o- 57RO RER Ry YRR ARG 762 ity YIRS R ANORSP Bt naz
2 I I(Ze o 20 4-(2- ﬂuoro-5-hvdroxv-4-rréelhylanr;lmo)-6%m?tl210>2y47-(2-(4-%yr1|d)yl)ctﬂoxy)c;umazolme |

chl oro- 2- 0 - i.dy| ) et hoxy) qui nazol i ne
4- ( 3- hydr oxy%l { ﬁﬁ%?&‘ﬁ?"ﬁ‘hﬁ)’“‘ﬁgﬁﬂ h‘?&;‘f’“‘?e‘{‘?")‘l'-"? ¥ﬂé¥ RugzQ)ine,

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2- (4-pyndyl)ethoxy)qumazolme
4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(( 1 -methylbenzimidazol-2-
yl)methoxy)quinazoline

25 7-((2-chloro-6-methyl-4-pyridyl)methoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-
methoxyquinazoline
4-(4-chloro-2-fluorophenoxy)-6-methoxy-7-((4 pyridyl)methoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-((4 pyridyl)mcthoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-( Q-methylimidazol-l -yl)ethoxy)quinazoline

30 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-((4-pvridyl)methoxy)quinazoline
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met hoxy) qui nazol i ne 25

(2-chl oro-6-net hyl - 4-pyiridyl) met hoxy) - 4- (2-fl uor o- 5- hydr oxy- 4- nmet hyl an
0) - 6- met hoxyqui nazol i ne

4-chl oro- 2-f1 uor ophenoxy) - 6- met hoxy- 7- ( (4 pyrldyl)nethoxy) ui nazol i ne

1)
- (
in
E4 chl or o- 2- WQ®e28396i | i no) - 6- et hoxy- 7- ((4 pyri dyl ) met hoxy)GHGES 8 he
|(
(
0

y
7
I
4-
4-
4- (4-chl oro-2-fluoroanilino)-6-mnmethoxy-7-(2-(2-nethylimdazol- 1

-yl ) et hoxy) qui nazol i ne 30 -13-

4- (4-chl oro- 2-fl uor o- 5- hydr oxyani | i no) - 6- met hoxy- 7- ((4- pyridyl ) met hoxy) qui n
azoline WO 97/ 22596

PCT/ GB96/ 03075,

. - i -
7-((2-chl oro-4- gyf "‘8"1‘5%“‘?1 l)me)thOA(y)-%( uer o5 gydﬁoxgr‘lmr? v Xlamlmﬂ)‘? ani | i no) 6-
net hoxyqui naz ahéthexyquinazofing 4- chl or o- 2- f | uor oani I i no) - 6- met hoxy 7-(2-( |

- hylimd | [t hj h | . . .
: Ze E:Ii 1¥I :J(r)nr ogégﬂf'b%Q;" -|4' %“S't"ﬂqﬁ‘@'g?"lgg é’g’rz%(ﬁmﬁ@i’wy{dﬂﬂ'h ryitogthexsdaninazaline, o
zoline 5  4- (ﬂ(@hﬂﬁ&%cﬂz%%ﬂ?% h\‘{&ﬁmﬂlxlvlﬁﬁ}mﬁI‘aﬂﬁh@%ﬁ\‘eﬁmﬁq\ﬁmmlme

-met hyl i m dazol gui nazol i ne

4-(2-fl uorc-5- %mwﬂm-ﬁﬂwdwym-ﬁ mgthaxy-7-((1-methylimidazol-2-
-methylim dazol EQ%‘] qui nazol i ne

4-(2-fluoro-5- *li/"ﬁﬂ%xé';[ﬁﬁ ﬁ%ﬂ anilino)-7-(2-( 1 .2.4-triazol- 1

yl ) et hoxy) qui Bq2$lubides- hvdroxv~4—methylamhno)-7 ((l-methyhmldazol 2-yl)methoxy)quinazoline

(4-chl oro-2-f1 ugro-5-hydrox L|In0 ) - 6- net hoxy- 7- ((
hi enyl ) net hwslgﬂjpﬁéggrqu T@ yianilino)-7~(2-(1. 7 4- riazol- I-yDethoxy)quinazoline

t
fj 4-chl oro- 2- Lwem&oiz ﬁu&s AW ARV AdNMc) B :Ha&.mxvz@-lﬁl%n,(nﬂnd%xl(vgﬁk&%lmxy

i nazol i nc 4-(4-chloro-2-fluoroaniling)-6-neth OXP/
4-triazhl - 4-(4—91119r9t2hﬁg\qry-(§mygmmlhm)-b-methoxw—7 (2-(4-pyridy )ethoxv)qumazolmc

4- (211 uor o- 5~ gL i 4 TRLANAA. &-habbe 74 41 DTN ) SRLASKARLABk AL nazol i n

4 (4-chl oro- 2- 4-l(24ﬂﬁaamlwdﬁﬁ<)y-:ﬁmamyhﬁ%ﬁoﬁ?-((l-ﬁyﬂdﬁlkamo&mdmb)qamaﬂﬂmet hoxy) qui n
azoline 114 chIotoIuoroanlllnoé 7-(2-( 1
-met hyl i ni daz o Cl}h}lf)&— ?{mz) or§mgthoxy-# -('N-(4-pyr|dv )ammo)ethoxy)qumazolme

4- (4-chl oro- 2- ikuan&%m-weamﬂno%%n&u@@w ﬂzny,aaﬂvﬁmﬁmgm th@x znh%‘ﬁqeu naz
ol i ne and salts thereof. especially hydrochl oride sa ereo

of which the f&i{4-Onpreg- ﬁu@omhm\ﬂd(?acxawﬁrmrdvh@ahoxy)-6-methoxyqumnmlm§ _
4- (4-chl oro- 2- H&%ﬁ?@&:‘”t @%xglwg%ﬁgonzle%ﬁts(tﬁer r| dvl oxy) et hoxy) qui nazol i n

e 4- (4- chl oro- aoroani -12-(4-oxo0- 1 .4-dihydro- |
- 20 pyridyl pfwhickshk qellovdagire particularly preferred:-

flyf;lef EL;’;? é %’k Oroanl lﬂh&;%ﬂ grfpé élétﬂlxdya’;?4-54-&yridvlo“')ethoxv)quinazoline

4- (4-chl or o- 2- aJmemeam hh&@émﬁxdmtxh&hava-rﬁrz{«éxopvmdﬂwhbopr-opoxy) qui nazol i ne
4-(4-chloro-2-fluoroanilino)-6-nmethoxy-7-(2-(4-pyridyl)ethoxy)quinazoline

4- (4- chl or &0 2- pyridyDethaxylawingzolineret hoxy- 7- ((4- pyri dyl ) met hoxy) qui nazol i ne
4-(4-chloro-2-fluoroanilino)-7-(2-(imidazol-1-yl)ethoxy)-6-methoxyquinazoline

4-
3-
4-
)

q
2.

4-(4-chloro-2-fluoroanilino}-6-methoxy-7-(3-(4-pyridyl)propoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(4-pyridyl)ethoxy)quinazoline
4-(4-chloro-2-ﬂuoroanilino)—6-methoxy-7—((4-pyridyl)mcthoxy)quinazolinc

25  4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(2-methylimidazol- 1 -yl)ethoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(1-methylimidazol-2-ylthio)cthoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(1.2.4-triazol- 1-yl)ethoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(N-(4-pyridyl)amino)ethoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-( 1 -methylimidazol-2-y}ethoxy)quinazoline

30  4-(4-chloro-2-fluoroanilino)-7-((2-cyano-4-pyridyl)methoxy)-6-methoxvquinazoline
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25 4- (4-chl oro-2-fluoroanilino)-6-nmethoxy-7-(2-(2-nethylimdazol- |

-yl ) et hoxy) qui nazol i ne 4- (4-chl oro-2-fluoroanilino)-6-mnmethoxy-7-(2-(
1 -nmet hyli m dazol - 2-yl t hi 0) et hoxy) qui nazol i ne

4- (4-chl oro-2-fluoroanilino)-6-nmethoxy-7-(2-( 1 ,2.4-triazol- 1

-yl) et hoxy) quwueerRbkssee PCT/GBI6/03075
4- (4-chl oro-2-f | uoroani |l i no) - 6- met hoxy- 7- (2- (N- (4- pyri dyl ) am no) et hoxy) qui n
azol i ne 4-(4-chl oro-2-fluoroanili no_)] 6- met hoxy- 7- ( 2- (

1-met hyl i m dazol - 2-yl) et hoxy)qw nazol i ne 30
4- (4-chl oro-2-fluoroanilino)-7-((2-cyano-4-pyridyl)mnmethoxy)-6-nmethoxyqui naz

glcl-l-? ((3389 6/ 030%d salts there\/\iD cgge/c?a?lg %gdrochloride salts thereof. -1 4-
and salts t heyiter Qﬁﬂﬁﬁh@bfMteh%éﬁirsQC{|31@&%091?—4%&5@&1%)%%::hoxy- Anot her
conpound of interest is 4-(3-hydroxy-4-ne | ani | i no) - 6- net Hoxy-

7- (4- pyri mi d|7d§+MMWm@pm§@m4¢bnam solis ﬂlsreoﬁ‘lépwlvék?@cﬁllahdqsalts thereof.

hydr ochl ori de salt e
to be understood tsﬁ f&&hgﬁéar}cc of gqubt i isf0 b PE‘gcﬁt%Qﬁqg& %e‘edPg’ﬂ?)SH"%%gﬂ&“.“r i ed
by ' definéd Igafwm@ﬁhﬁédebv tdefinciticteintiefity (ROSNEOGHSftompPasds thé firsD6ccuiringN

and broadest as well as eﬁch and all of the preferred

definitions F‘B 2 iBiljpn as well as each and all of the prgfezred definitigns fori that aremp. t er m
“al kyl " includes betl {hx§§[ké]ﬁ%fon Aedt SHMGIeRcRAA! Hathaénlﬂélht and brancg&%) ﬁwf

references to individual alk roups such as "propyl™ are speci the

st rai ght srowhhutneiwnsﬂsm lldmd}ual ﬂhylzmalp@gunhsas Cmnmdhane(speed'maﬂor te strmgmt her
generic terms 0 p 1ervvl se ? t‘ e m " al., ki/e g ﬁnt ageously
refers to chal ?1"3 5\?‘(0” s %’aﬂnﬁc?ho‘éqtc(?f‘r‘ée“ 1on applies, é’ﬁ?ﬁ BEYC ErRS-cHPBEh at ons.
The t er mi10" alokisyise asted SR AcrHETkyIT, advirifeSushi ﬁr&sdm%mf With €-6 carbon atdifd. udes

"al kyl"- O grougs in which "al kyl" is as herei nbefore defined. The term
"aryl" as terglly d -hearanpemy. cde e ialkexyt el Reseininlesyigated athepwistce to a
Clerr] aryl grdsHs dﬂh(ﬁ‘é)’oupb fn which * alﬂﬁsisra‘?ﬂ fnbdront (Qﬁﬁedorff@Jrﬁl “aryl™ as
substituents sel ected from hal ogeno. , T oxXy. nit

trifluoronet wsed kemgin gylamtate(dmmﬁn lrazludy-‘i remcaldmyw arykerasp whichimmyeiffor e
defined). Th r d, her herw se stated
'l Udes * ar wiouiee Sy gue of ol s a6y RS et 2P, Akpet Bh&° ot Mned.
The ter mlﬂsultﬁﬁumyﬂnahyl and&vmedvli&&ﬁxealhylraaﬂ Qlk&x)t are ad i&&‘élﬁbﬂf&b definedX Yhe term

and arylsulpho oxy S, i n, whi | k and are as herelnbefore
defined. The ?%‘?W&H&F ?"tﬁ%‘é’" é%“#‘lé luges” HME(EQ‘Q!T%‘PFIEYW’% agylaied

i ncl udes al k)ﬁ%ﬁe@nﬂéi@#&ﬁﬁhéﬂ WcQé}rr?Qulpho@I&bﬁ ad &e@ﬁe@ﬁfréi@ﬁqo Qﬁ% fgh&{g%x%
for exanple ethanoyl refers to CHerr specl t

unl ess st at ecnd atyésuighoryloiegroensrin Whidhen‘}(b'l' andlédrxides‘ dsbeﬂembt:fom ‘y:ﬂmedmﬂxe
branched L ual .al

ar oups such 425 Bighofl fEM¥a nBCRRRespbhersile Yol S oI o 8

only. Unl28ss Yaﬂcb‘rlénm&ﬁ.tmécahtﬁdnbdfﬁci for Eﬂanﬁild@mﬁbvl réidisan Cagesn s hythis
refers to chains_wth 6 carbon ato preferably 4-5 carbon atomns.

this specifi CREGfiFation unless stated othraise the e valieny inglndebath StEAighf 34 l"“‘P‘ﬁ’h?f’udes
bot h strai ghtchai@IRhAEORA bafYeiefendést¥ Meividual alkenyl groups such as 2-butenyl are specific

for the straight chain version only. Unless otherwise stated the term “alkenyl” advantageously

SI on

refers to chains with 2-6 carbon atoms, preferably 4-5 carbon atoms. In this specification
25  unless stated otherwise the term “alkynyl™ includes both straight and branched chain alkynyl
groups but references to individual alkynyl groups such as 2-butynyl are specific for the
straight chain version only. Unless otherwise stated the term “alkynyl™ advantageously refers
to chains with 2-6 carbon atoms, preferably 4-5 carbon atoms.
In formula 1. as hereinbefore defined. hydrogen will be present at positions 2 and 8

30  of the quinazoline group.
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groups but references to individual alkynyl groups such as 2-butynyl are

specific for the straight chain version only. Unless otherw se stated
the term "al kynyl " advantageously refers to chains with 2-6 carbon
atons. preferably 4-5 carbon atons. In fornmula I. as

her ei nbef or e defwmeuk2sdsydr ogen wil | be present at positions 0 RGTICRIGRWTS of
t he qui nazol i ne group. WO 97/ 22596 -

PCT/ GB96/ 03075 -15- - 15 -
Wthin the present invention it is to be understood that a qU| nazol i ne of
the formula I or a salt thereof may exhibit the phenonenon of

t aut omeri sm and t hat n‘&q@if" ‘{1‘2{1"1%03'3?{)"?‘%? o be undc &Whgi Jc{]{x;&zﬁlﬂfecdfﬁﬁe%ﬂm

can represent onl y O onerl C orns.
under st ood t hatortafigh iHere8Nina P BxifbICME PAGRARNGY tammm ard thaanie fofrhlke drawings

inhibits VEGF 5 receptor_tyrosine kinase actiyity ? IS not o be Ilmted
merely to any owihip thit speeification gpmgepresent oplyjope efthe WSLSW Glayiprmene, T’a’é is to be
draw ngs. understopd that }h'etnrdeﬁu ?ﬁ,&s&% aupéﬁfoﬁ{eﬂe?ommmmm VEGF

qui nazol i nes of YRe rornula 1 an hereof can exist 1n solvated

as well as unsaiemtoedvrb:imnlénasaatmaw and &srnot sochepineited myedeln taeahyfase taontericiform o

be under st ood the} % Jnve ‘8 ‘ﬁ_gco asses all such solvated forns which
i nhi bit VEGE 1outilisedwiihig the fopmulas drawimgss o activity. For
the avoi dance of any ﬂqyﬁf&owﬂemaerkﬁo@ﬂiaw&ﬂ&h%hmﬁiblﬁbﬁéfmmﬂialhﬁd sdtt@ thereo!

exanpl e. a group of formula -NR eﬂé‘L . it is the nitrogen atom
bearing the R etanjexigtigplvared anwelk aynselvped forms such as. ft"l’F‘é‘“@Bienh ‘P‘h@"ﬂ? n'g's 10

and the carbony 1@5 ag?,(]g fAlshidh & sns WIB&h ik
exanple a gr ou%e‘g) Bo(ramjfépthle%b\lk?err &nﬁz&sé@[as Stiebocaﬁg ﬁfﬂs group WL
att ached t ol heretéprepuymsinokinase acfivity. and t he nltrogen atom bearing the

the ot her tao at om v TBI e ARGGPbLIY doudl 18 o ey  QEET R YR or Shamfle

- S er r] NR[ er 1| a group of forAMBINRPCO-Sit i\RE Aftdolen dtém Ibsarm@_ehmt grOgeWhieh & tached to
bearing the R err] group which is linked to the ui,nazoline ring and

to Rlerr]. An aﬂ‘&l%@‘é%ﬁimé 69&@‘??’(‘?‘6%’5?3?! (C&) greunys peached 'Glﬁss“’hqft’a‘l“éh“'f‘ r thégr
to be und

Clerr]al koxy( err i g Eylg}d%?tof‘g&t iz er r] al ﬁ‘%%ggw ggﬁ% Wh%\?\ﬂf %ﬁf‘é& tIoltlﬁleked
to the nitrdyenqunamoliod ringgrdrthg munghnazmrahalrmgdusk cgmupemtta@mdap;m éssimiar
ot her groups.

f
under st ood t hat "?’We'ét'o@cﬁ%léﬁr’iﬁ thgfoﬂ}eﬁtwo aqu} qﬁgﬁgﬁ%’é‘p?n% %xg and '5 }{)e

exanpl e, a grouwkeh Y'ey MR ait ﬁtﬁé ﬁﬂr@ﬂ;&x\ﬂléﬁl Eé&h@ﬁlﬂﬂ“]g@édﬁ/\bﬁﬁlﬂsﬂhkédtoltﬁe t he
term nal - Jerr]al kyl which is bound to_Y[err] Slmlarlgur{hﬁto
e

Rlerr] is. for ewamgoline rigg gxddegi n peplogous conyentionapplies 3¢ RIBeRATRUPS; {t i§
Cerr]al kenyl ngi ﬁ.wérsw;d gﬁxepwgbﬁéﬂg -NRDShAR 120 aLEe ,C,mammshm,,al ol

applies to other groups. a group - X{err|pridp--1 -en-3-y
i s the firs0canieiaty whichis lgdked to the nitrogen atom of Y and an analogous con\enuon applies to

other groups.
For the avoidance of any doubt, it is to be understood that in a compound of the
formula I when R* is. for example. a group of formula C,_,alkylY*C, ;alkylX', it is the tcnhinal
C, salkyl moicty which is bound to Y'. similarly when R* is. for cxample. a group of formula
25  C,salkenylX' it is the C, ;alkenyl moiety which is bound to Y' and an analgous convention
applies to other groups. When R* is a group 1-X'prop-1-en-3-yl it is the first carbon to which
the group X' is attached and it is the third carbon which is linked to Y'. similarly when R*is a
group 2-X'pent-3-en-5-yl it is the second carbon to which the group X' is attached and it is the
fifth carbon which is linked to Y'. and an analogous convention applies 1o other groups.
30 For the avoidance of any doubt, it is to be understood that when X' carriesa C,.

saminoalkyl substituent it is the C, jalky] moiety which is attached to X' whereas when X'
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the group X[err] is attached and it is the third carbon -which is linked to
Y[err]. simlarly when Rerr] is a group 2-X[err]pent-3-en-5-yl it
is the second carbon to which the group X[ err] is attached and it is the
fifth carbon which is linked to Y. and an anal ogous convention applies to
ot her groups.wd@9712596 For the avoi dance of any doubt, PCT/GBIG3013e
understood that when Xferr] carries a (Jerr]. am noal kyl substituent
it is the (Jerr]al kyl noiety which is attrflghed to X err] whereas when

X err] WD 97/ 22596

PCT/ GB96/ 03075 - 16-
carrlesaC[err]aIkyIamnos stituent is the anmjng noiety which is
attached to SarmagsC aglkylamino sﬁlbst%atl ‘b&é’éfs“"ﬁ‘aﬂ\mlﬁ‘!i’ Which isatiaghedite X, apdgn

groups. og GiBR aphiies @ UthdrpYipti on relates to the conpounds of
formula | asa”ﬁi eI nber or e d'w]:me ' &‘2 well as to the salts thereof.

Salts for use in pfAhe prsentinventiongeatento the comsponndy offerntula I gstiwrainbefone defioed v
eful i.n the product,

compounds. of sttt the Sefiheridh SR ptcn abrERpyoH coapRs bl T

Phar macews i Cgttabaceutical i} a€cepiable lslisSBultlotheP falls itayibe \aSeTh1 iRt thePryYducfion om@rrpl e.
i nclude acid addition salts of the compounds of fornula | as

her ei nbef or ecafeffoupdspifpruga Wé‘wﬁhaﬂn@ﬁk‘?? Ipacseptable saltsy Rharmapeutically sa ¢ s.

Such acid ad F&iﬁ, S ke aci ds

such as wt hﬁfﬁé‘wﬁ%ggg’hqﬁ ('espeC| gﬁ 'ﬁah&%ﬂ ocC girolrﬂggor hl;q/drobrom C

acid of whicép ndsodfl fonmuda basihdreirbefore defi dtwhmhlateauftjqumlgfoem edprrosuchi t h
ﬂfmﬂ np

sul phuric or ric.gcid s_sal th or anJc cid

af f or di ng ph sg{iﬁ%‘aﬁd 9“’56”3&5@'&4 JOC a8 Saﬁnﬁ inoriag agids ?’é“ with

trifluorogc ehﬁdiegeﬁ'ﬁaﬁd& (&pecially hydfoRhI8tE€ oﬂﬁﬂdi’obrbrﬁ:c%@ﬁ'tﬁ Wibhmﬂfo@hlbh@amd is

conpounds of fornul a are sufy ficiently acid E armaceutically

acceptabl e s amlgulafbyprbtérrc@mwhwlmhwmn nhem&am cidapuelbascsaltowithpreapic acighs e
15 whi ch agﬁ&ﬁﬁ% gﬁamﬂm%b bll @Qs for Q)QAH J‘tﬂﬂ§%g¢e§i@|ctlt§!c opC| ude

for exanple an a al” sa t u a5 8 So0di um or potassium sal t
an al kal i ne ealeidackitialddigbdn wherehxcaonmomn!sol‘ formola [ are qufﬂmmxgnesldmm salt, an

| t f |
T ot hyl ani RESBrSOtipa SHeEPahis BT b e wih Eom(Rapis SRt Sriret bas
A conpounsl otvhtdnaffbarsmpmuihce@&alﬁedcbe;hm &fibn. S sakdAEIUEOREP Sxbiidte & alkdle -

I nvention 20 Sas herei nafter defined) nmay be prepared by any process

known to be H5Hl palapych ag a sediwm or potassiynpyadic an alkaling arghptaksaftsychyas agaleipm or

conpounds. cheRGAit)Saly bOfor EXANPN £saf \AF Fehylaminel bibidalidlid 1

Eur opean Pat en? ﬁp&fﬁiﬁ%ns I\llos abg 89 %%%%26 @%Bﬁgtgllneanlhﬂ%ml%

Such proc essmethylemmemnpztehheamomhblmetmens-tbbnldmxyemﬂl)adme| nventi on and are

as descri bed er ei naf.t r teria

obt ai ned by st andar& chrpeaing 8?@5 t?ffnu %a!:ﬁ%e a@ﬁéﬂﬁ f?'?p"“ﬁ‘ﬂgeiﬁ*’eewg?%opon

of such gpar waisnﬂrermxemeﬁhed}lmydﬁwﬁah%y\w Biodess REowE GOEPPNdaBR to the

non-limting ExanPI es., Alternatively necessarﬁ/ starti nq materials are -

obt ai nabl e byreparation of chemically-related compounds. Such processes include. for example. those
illustrated in European Patent Applications Nos. 0520722, 0566226. 0602851 and (0635498.
Such processes. are provided as a further feature of the invention and are as described

hereinafter. Necessary starting materials may be obtained by standard procedures of organic

9
w

chemistry. The preparation of such starting materials is described within the accompanying
non-limiting Examples. Alternatively necessary starting materials are obtainable by
analogous procedures to those illustrated which arc within the ordinary skill of an organic
chemist.

Thus the following processes (a) to (g) and (i) to (v) constitute further features of

30 the present invention.
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anal ogous procedures to those illustrated which are within the ordinary

skill of an organic chem st. Thus the follow ng
processes (a) to (g) and (i) to (v) constitute further features of 30 t he
resent invention. WO 97/ 22596

PCT/ GBOG/ 03075WO 722596 - 1 FET/GBI6/03075

Synt hesi s of Conpounds of Fornul a | (a) Compounds of the formula
| and salts thereof may be prepared by theireaction of a conmpound of
the formula I11: [err] (wherein Rerr]. Rerr]. Rerr]

and Y[err] are as defined hereinbefore and L' is a displaceable group).
with a 10 cogppifl of CohipGuddd bFFbmhula [err]

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

compound of the formula III:

R? L
Rl
ANFN
L
RV \N)

N

(1

(whercin R'. R%. R* and Y' are as defined hereinbefore and L' is a displaceable group). with a

10 compound of the formula IV:

ZH

(Iwv)

15 (wherein Z. R} émd m are as defincd hereinbefore) whereby to obtain compounds of the
formula I and salts thereof. A convenicnt displaceable group L.' is. for example, a halogeno.
alkoxy (preferably C, ;alkoxy). aryloxy or sulphonyloxy group. for example a chloro. bromo,
methoxy. phenoxy. methanesulphonyloxy or toluene-4-sutphonyloxy group.

The reaction is advantageously effected in the presence of either an acid or a base.

20  Suchan acid is, for example. an anhydrous inorganic acid such as hydrogen chioride. Sucha
base is. for example, an organic amine base such as, for example. pyridine, 2.6-lutidine.
collidine. 4-dimethylaminopyridine. triethylamine. morpholine. N-methyimorpholine or
diazabicyclo[5.4.0}undec-7-ene. or for example. an alkali metal or alkaline earth metal
carbonate or hydroxide. for example sodium carbonate, potassium carbonate. calcium

25  carbonate. sodium hydroxide or potassium hydroxide. Alternatively such a base is. for
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15 (wherein Z. Rerr] and mare as defined hereinbefore) whereby to obtain
conpounds of the formula | and salts thereof. A convenient

di spl aceable group I[err] is. for exanple, a hal ogeno. al koxy
(preferably (ferr]al koxy). aryloxy or sul phonyl oxy group. for exanple a -
chl oro. bromoywg e2seget hoxy. phenoxy. met hanesul phonyl oxy orPCT/GB96A3075

t ol uene- 4- sul phonyl oxy group. The reaction i s advantageously
effected in the presence of either an acid,or a base. 20 Such an acid is,
for exanple. an anhydrous inorganic acid such as hydrogen chloride. Such a
base is. for exanple, an organic am ne base such as, for exanple. pyridine.

2, 6-1utidine. col | idine  4-(dinethyl amn ridqi.ne. triethyl am ne. .
nor phol i ne. WWWthﬂ“%h’BF‘PWdBHC'%EI exg@??fﬁ@ﬁ%ﬁ ﬁﬂf% ."ﬁ?‘b"]‘%’(}‘é@g&ré’ﬁ‘@!lmor
for exanpl e. aRndd atnid®e i exdthplé bdelrh BRiRVF baUIEHR bitlirimethylsOpHAMEAT Bher
hydr oxi de. for exanple sodi um carbonate, potassium carbonate. calcium 25

car bonat e. - soxtactionlis/prefsrabbicetacted in the prasench phiarbiner solvemt pedikignt. {aseyaraple an o

E,%-Sl-/e G:BSG / ngﬁjlkanol or ester such\é\?m%zl{aggé&ﬁanol. isopropanol or ethyl acetate. a halqgc&%tgd solvent
exanpl e. an aldeRkhi momiRhe thichded gichfopsmabemerot earlardemmchlvyide.j sethensuchias al kal i
metal or al kaline earth netal amde. {or exanpl e sodi'utﬁna@n‘i de or

sodi um bi s(t r tetradyatasap of {-Ardioxan- apypgomatic soveR Spe ipluens, axa.9pelpr ApKguCselvert
in the presengey of Naldl@hfiforRhMRIRI N N-ditHetyBREtamidR! NEXARRbRrdldin-2-one & kanol
or ester such as nethanol.” ethanol. isopropanol or ethyl” acetate. a

hal ogenat ed s dimethyisufphosidehThesrenasionys ecomseni¢nitiycfigesed atraj tempesativedn Hhgfangsy for
carbon tetrachl oride, an ether.suech . ydrofuran or 1.4-dioxan.
an aromatic sﬁ’fm"tﬁgﬁ%ﬂsoaé' ?’8?6%??@.“%%%raré"cazlofo@?g%hapr otic sol vent such
as N. N-di ngt hyl f or mepHe @8mpolnkd-ofittigsibankian riag b diRtaindé fremhib process fin dit fordr afne
or di met hyl sul phoxi de. The reaction is_conveniently effectgigé)?t a

t enper at ur e i thetfres basgrsgelterpggively it may be gbypiged inghg formpmhp &3y yith “‘{Jt“ _ Wiy in
the range 20 tl'&m%?.{]}ﬁ’-rl.“ LitereOL! has the meaping HBfncd BERAMBBAO | Whiteit isheGiRld 16 BbERY
be obtained fromthis process 1n the ?o§n1of the free base or

al ternati vel y thetfravdmsebigoro bitessaitaglic sait mayebeftreated wiitha hasg as defingd herpinbeforeusing 2 he
formula H 1" wherein | has the nmeaning defined hereinbefore. Wen it is
desired to obfgryftiona prf’ﬁ%s“fﬁ’ee base fromthe salt. the salt may be treated
with a bagg as defy) waekrd¥e eicabef tiruladitag a conventional procedure. 15
(b) Where the group of forrmula Ilb: [err]

XQ(RM

20
(11b)

(wherein R* and m are as hereinbefore defined) represents a pheny! group carrying one or

more hydroxy groups. a compound of the formula I and salts thereof can be prepared by the

25  deprotection of a compound of formula V:
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20 (wherein Rlerr] and mare as hereinbefore defined) represents

a phenyl group carrying one or nore hydroxy groups. a conpound of the
formula | and salts thereof can be prepared by the 25 deprotection of a
conpound of fornula V: WO 97/ 22596

PCT/ GB96/ 03075 WO 97/2259%6 PCT/GB36/03075
[err] 5 (wherein Y[err] m Rerr]. Rerr]. Rerr], Rerr] and Z are
as hereinbefore defined. P represents a phggolic hydr oxy protecting

group and p' is an integer froml to 5 equal to the nunber of protected
hydr oxy groups and such that mp' is equal to the nunber of Rerr]
substituents which are not protected hydroxy). The choice of phenolic
hydr oxy protecting group P is within tj amign(d know edge of an
organi c chem st. for exanple thgge inc in"Standard texts such as

(V)

5  (wherein Y', m. R'. R% R, R* and Z are as hereinbefore defined. P rcprééenis a phenolic
hydroxy protecting group and p' is an integer from | to $ equal to the number of protected
hydroxy groups and such that m-p' is cqual 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

10 "Protective Groups in Organic Synthesis" T.W. Greene and R.G.M.Wuts, 2nd Ed. Wiley
1991, including ethers (for example. methyl. methoxymethyl, allyl and benzyl), si.lyl ethers
(for example. t-butyidiphenylsilyl and t-butyldimethylsilyl). 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 thc procedures known for such a

—
Ln

transformation. including those reaction conditions indicated in standard texts such as that
indicated hereinbeforc, 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 acetate. the
transformation may conveniently be effected by treatment of the quinazoline derivative with a
20  base as defined hercinbefore and including ammonia. and its mono and di-alkylated
derivatives, 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 effecied in the presence of
an additional inert solvent or diluent as defined hereinbefore and at a temperature in the range

0 to 50°C. conveniently at or near 20°C.
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10 "Protective Goups in Oganic Synthesis" T.W Geene and R G M Wit s.
2nd Ed. Wl ey 1991. including ethers (for exanple. nethyl.

met hoxynet hyl, allyl and benzyl). silyl ethers (for exanple.
t-butyl di phenylsilyl and t-butyldinmethylsilyl). esters (for exanple.
acetate and wooinfsezoate) and carbonates (for exanple, nePEYGBHIO?S
benzyl). The renoval of such a phenolic hydr oxy protecting group may
be effected by any of the procedures knowggfor such a 15 transformation.

i ncludi ng those reaction conditions |nd|cated in standard texts such as

t hat i ndi cated herei nbefore, or by a rel ated procedure The reaction
condi tions preferﬂ% such, t

produced wi t hout( ‘8’&!"8‘@8&9"5’#@"% E?’%’E{’ina?‘gdr O%Fﬁo Whérdin tﬁ%%""?t“&?'f‘l ng

or product cenReYNds. orRR"-C4ABP héhicvel 8) elriRtiGH, QbBRhichly B the!PreRntSofiRkat e.
t he transformation may conveniently be effected by treatnment of the
qui nazol i ne akdefined hereinkstern. of axgmpopngdaf theformafla NEd her ei nbef ore and

i ncluding ammonia. and its nono and di-al kyl at ed derivati ves,
preferably in the presence of a protic solvent or co-solvent such as water
or an al cohol . for exanpl e net hanglyor ethanol. Such a reaction can be
effected in the presence of an adg )i nert solvent or diluent as
defined hereinbefore and at a t&mperathyygsin the range 0 to 50[err]C
conveniently at or near 20[grr]¢. Z WD 97/ 22596

PCT/ GB96/ 03075 - 20 -

(c) Production of those conpo 6/ | rmula | and salts thereof wherein

t he substituent Y is -Q NR[ err]- can be achi eved by the
reaction. sconveniently i nlbhe preseﬁ%e of a base as defined

her ei nbefore. of a conpound of the formula ViI: [err]

(V)

(wherein m. Y'. R'. R2. R* and Z are as hereinbefore defined) with a compound of formula

10 VI
R-L! (VII)

(wherein R* and L' are as hereinbefore defined): L' is a displaceable group for example a
15 halogeno or sulphonyloxy group such as a bromo or methancsulphonyloxy group. The
reaction is preferably effected in the presence of a base (as defined hereinbefore in process
(a)) and advantageously 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 or

ncar 50°C.
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(wherein m Y[err]. Rerr]. Rerr]. Rerr] and Z are as herei nbefore
defined) with a conpound of fornula 10 VI

[err]- (wherein R err] and L[err] are as herei nbefore defined):
L[err] is a displaceable group for exanple a 1 5 hal ogeno or_sui phony!l oxy
group such as wamazes or net hanesul phonyl oxy group. The PF@’&P??’%’H)I% s
preferably effected in the presence of a base (as defined hereinhefaore in

process (a)) and advantageously an ineqt sol vent or di |uEHIS SHEET HAS BEEN
defined herei nbefore in process (a)). advant ageously at} a t epp[ KCED €

in the range, for exanple 10 to 1 50[err]C. conveniently at ‘e fread
S0ferr] C. the formula 1 and salis thereof may b red by the reaktion of a
(d) Conpounds of (tdlllce:m?'g?ur?gfgtﬁhcaorwus“aldpss%ﬁereé%o mr?gyegéepgrepér eed by the
reacti on of acompoundotiyhederchuld Vithe fornula VIII: [err] 5

with a conpound of the fornula I X

(R,
R2
Z

RI
~ "N
!
Ll SN J
5
(VII)
with a compound of the formula IX:
10 R'-Y'-H (IX)

(wherein L'. R'. R®. R'. R*, Z. m and Y" are all as hereinbefore defined). The reaction may
conveniently be effected in the presence of a base (as defined hereinbefore in process (a)) and
advantageously in an inert solvent or diluem (as defined hereinbefore in process (a)).

15 advantagcously at a temperature in the range. for example 10 to 150°C. conveniently at or
ncar 100°C.

(e) Compounds of the formula I and salts thereof wherein R! is C, calkylX’. [wherein
X* is selected from one of the following three groups:
1) X' (wherein X' is as defined hereinbefore);

20  2)Y'X'(wherein Y7 represents -O-. -S-, -SO,-. -NRCO-. -NR**S0,- or -NR*- (wherein R".
R* and R* each independently represents hydrogen, C, jalkyl or C, jalkoxyC, ;alkyl) and X' is
as defined hereinbefore); and
3) Y*C, calkyl Y*X' (wherein Y* represents -O-, -S-, -SO.-. -NR*CO-. -NR*'SO,- or -NR**-
(wherein R®. R* and R* cach independently represents hydrogen. C, ;alkyl or C, ;alkoxyC,.

25 alkyl)and Y® and X' are as defined hereinbefore);]

may be prepared by reacting a compound of the formula X:
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[err] (wherein L [err], Rerr], Rerr], Rerr] , Rerr], Z mand
Y[err] are all as hereinbefore defined). The reaction may conveniently
be effected in the presence of a base (as defined hereinbefore in process
(a)) and advant ageously in an inert solvent or diluent (as defined
her ei nbef ore wopeopswess (a)), 15 advantageously at a tenp@CHGROFOIONS t he
range, for exanple 10 to 150[err]C, conveniently at or near 100[er] C
(e) Conpounds of the forrmula | and salts _thereof wherein Rlerr] is
Clerr]alkyl X[err], [wherein X[err] i'S selected fromone of the

foll owi ng three groups: 1) X[err] (wherein X err] is as defined

her ei nbefore); 20 2) Y[err]X err] (wherein Y[err] represents -0, -S-,
-SJerr]-, -NRerr]CO, -NR[err]SOerr]- or -NRerr]- (wherein

Rlerr], Rerr] and R err] each independently represents hydrogen,

Cerr]al kyl or (err]al koxy(err]al kyl }~ang (R3) X[err] is as defined
her ei nbefore); and 3) Y[er[{jqerl&['érr] (wherein Y[err]
represents -0-, -S-, -SOerr]-, "NRgrffNe&F, -NRlerr]SCerr]- or -NRerr]-
(wherein Rerr], Rer] and Igerr] eagh independently represents hydrogen,

Cerr]al kyl or (err]al koxyCs al kyl) and X err] is as defined

her ei nbefore);|] may be p ed py reacting a conpound of the formul a
X: WO 97{ 225961 \N
PCT/ GB96/ 03075 ' - 22 -
[err]
(X)

5 (wherein L.'. Y. R'. R®. R%. Z and m are as hercinbeforc defined and R* is C,_alkyl) witha

compound of the formula XI:
X:-H (X1

10 (wherein X* is as defined hereinbefore) to give a compound of the formula I. The reaction
may conveniently be effected in the presence of a base (as defined hereinbefore in process (a})
and advantageously in the presénce 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. convenicntly at about '
50°C.

15 (f) The production of those compounds of the formula I and salts thereof wherein
the substituent R' is represented by NR'"R"'. where one or both of R'" and R"" are C, .alkyl.

- may be effected 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 basc as defined
hereinbefore. Such alkylating agents are C, jalkyl moietics bearing a displaceable moiety as

20 defined hereinbefore such as C, ,atky! halides for example C, jalkyl chloride. bromide or
iodide. The 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 1o

100°C. conveniently at about ambicnt temperature.
(g) The production of compounds of formula | and salts thereof wherein one or more of

25 the substituents R'. R* or R' is an amino group may be effected by the reduction of a
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( wherein L[err]. Y[err]. Rerr]. Rerr]. Rerr]. Z and mare as

herei nbefore defined and Rlerr] is (Jerr]Jalkyl) with a conpound of the
formula Xl : Xerr]-H

(XI) 10 (wherein X[err] is as defined hereinbefore) to give

of the fornmul awa97RRsér eacti on may conveniently be effeepé'ﬁ;qgﬂni)"ﬁ%
presence of a base (as defined hereinbefore in process (a)) and

advant ageously in the presence of an inert.zal vent or diluent (as defined
her ei nbefore in process (a)), and at a tenperature in the range, for
exanple 0 to 1 50[err]C. conveniently at about 50[err]C. 15

(f) The produs@aﬁ&[}m&b &g@gu,g@@ﬁﬂwéx Qherkithd SHEH é?.gk){fi c%ﬂje§ nm r eof

wherein IS represente err| err wher e
one or both ofpoﬁ{mﬂf)]ofafcd;uﬁ{amlm]: aad/er gHepyirrnglisgre a nitro grouptay Itb\ereﬂuf:mmab' by
the reaction of co formul.a  l. wherein,t ubstituent. R .is an
amino group aﬁﬂ“vﬁﬁrgﬁkg‘l %ﬁ“ﬂ‘?& a3 dspfbed ip Bf"éFsélS'I) 9e'FWa€‘H’e§%'F B@gﬂ%tgmé’f 3a base
as defined  compH@dirfRRuRI1ind SUEheédfWhRtdintic 3URNuEME) & the Edrfdspdndiy

noi eti es bearlng a displaceabl e noiety as 20 defined hereinbefore such as
Clerr]al kyp hapsitiesys¥aftheequinupgolineapd/pr phenidyringdipis inifeo erowp(m mey bsyeffected by the

| odi de. The reaction.i.s..or f . nert

sol vent or di Ipﬂoecﬁ?se‘?%éssgn&d%L'%glgpéloﬁeeagﬁﬁgﬁeﬁﬁ p (S#Jelg?sgg %%2?:@2(5'3? gﬁbg d at a
t enper at ur e i QuinagolinaBEapound selectahfpbre theldntpounds of the ¥oudaer(}-KX Vibrrin evhichihd y
at about anbi ent tenperature. The duct,jon, of co unds
of fornula I aﬁwnwn@amsﬁwsvmcemﬁ't@n@ %thﬁﬂwafze inesand/ar phenyl BEg [faht s
Rlerr]. R[err]mtp(;g,g{l% is an am no group may be effected by the reduction
of a 97/ 22596

PCT/ GB96/ 0987 Syathesis of Intermediates

(i) The compounds of formula IIT and salts thereof. constitute a further feature of the

present invention. Such compounds in which L' is halogeno may for example be prepared by

halogenating a compound of the formula XII:

15
(XID

(wherein R', R%, R* and Y' are as hereinbefore defined). |
Convenient halogenat'ing agents include inorganic acid halides. for example thionyl

20  chloride. phosphorus(IlT)chloride. phosphorus(V)oxychloride and phosphorus(V)chloride.

‘The halogenation reaction is conveniently effected in the presence of an incrt solvent or

diiuenft such as for cxample a halogenated solvent such as methylene chloride,

trichloromethane or carbon tetrachloride, or an aromatic hydrocarbon solvent such as benzene

or toluene. The reaction is conveniently effected at a temperature in the range. for example 10
25  to 150°C. preferably in the range 40 to 100°C.
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- 23- correspondi ng conpound of formula | wherein the substituent(s)
at the correspondi ng position(s) of the quinazoline and/or phenyl
ring is/are a nitro group(s). The reduction nmay conveniently be
effected as described in process (i) hereinafter. The production of a
conmpound of forwalenessand salts thereof wherein the substitueREFEP6E305he
corresponding 5 position (s)-of the quinazoline and/or phenyl ring
is/are a nitro group(s) nmay be effected by.bhe “processes descri bed
her ei nbef ore and hereinafter in processes (a-e) and (i-v) using a

qui nazol i ne conpound sel ected fromthe conmpounds of the fornulae (I-XXVII)
i nwhich t he SR hhHSIG 50 o 01 S AEARAREE DAPARILRA e beahloE
gui nazol i ne and/ or pheny Ing I'sfare a nitro group(s).

Synt hesi s of | of te preéndirention may for exampld Ye préyareddiypeacrias a oémpaund ol the férmudand
salts thereof. constitute a further feature of the present invention.
Such conpoundskﬂﬂzmhich L[err] is halogeno may for exanple be prepared by
hal ogenati ng a conpound of the forrmula Xl1: [err]

(wherein Rerr]. ,Rerr]. Rerr] and Y are as herei nbefore defined).
Conveni ent hal ogenati ng agents include iRforganic acid halides. for exanple
t hi onyl 20 chl ori de. phosphorus(lhl)c | or@de. phosphorus(V)oxychl ori de
and phosphorus(V)chl ori de. TRe h ation reaction is conveniently
effected in the presence of an inert s t oNH di l uent such as for
exanpl e a hal ogenated sol vent such as Iegé chl ori de,

trichl oronekhane or carbon tetrachlldfi d& orNan aromatic hydr ocar bon

sol vent such as benzene or toluene. The reaction is conveniently
effected at a tenperature in the range. for exanple 10 25 to 1 50[err]C
preferably in the range 40 to 1 00[err]C. _ VO &if122596

PCT/ GB96/ 03075

(wherein R'. R* and L' are as hereinbefore defined) with a compound of the formula IX as
10 hereinbefore defined. The rcaction 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 bereinbefore in process (a)). advantageously at a temperature in the range.
for example 10 1o 150°C. conveniently at or near 100°C.
The compounds of formula XII and salts thereot may also be prepared by cyelising

15 acompound of the formula XIV:

20
(X1v)

(wherein R'. R’. R* and Y are as hereinbefore defined. and A' is an hydroxy. alkoxy
(preferably C, ,alkoxy) or amino group) whereby to form a compound of formula X! or salt

25  thereof. The cyclisation may be effected by reacting a compound of the formula X1V. where
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- 24 - The conpounds of fornmula XIl and salts thereof which

constitute a further feature of the present invention nay for exanple
be prepared by reacting a conmpound of the formula Xl
[err] (wherein Rerr] Rerr] and L[err] are as_hereinbefore

defined) with awemmsead of the fornmula | X as 10 her ei nbef or ECHEOH™S The
reaction nmay conveniently be effected in the presence of a base (as

defined hereinbefore in process (a)) and adygntageously in the presence of
an inert solvent or di l uent (as defined hereinbefore in process (a)).
advant ageously at a tenperature in the range. for exanple 10 to 1

S0[err]C. convepig tﬂvﬁ{fﬁg Pg%lgc%m%;? Qi thenfamide or a eguwalent thebH eﬂ%gpfe 'ﬂ@a&%sé) f

formula XIl and salts so be prepare y cyclising
compound of t heydlisationl wheXdby:a compound of fom{uﬁrX!l oﬁﬁhlt thereof is obtained. such as {3-

(XIV) (dimethylamino)-2-azaprop-2-enylidene]dimethylammonium chloride. The cyclisation is
conveniently cffected in the presence of formamide as solvent or in the presence of an iner
5  solvent or diluent such as an ether for example 1.4-dioxan. The cyclisation is conveniently
effected at an elevated tempcrature, preferably in the range 80 to 200°C. The compounds of
formula XII may aiso 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
whereby a compound of formula XII or salt thereof is obtained. Equivalents of formic acid
10 effective to cause cyclisation include for example a tri-C, jalkoxymethane. for example
triethoxymethane and trimethoxymethane. The cyclisation is conveniently effected in the
presence of a catalytic amount of an anhydrous acid. such as a sulphonic acid for example p-
tolucnesulphonic acid. and an inert solvent or diluent such as for example a halogenated
solvent such as methylene chloride, trichloromethane or carbon tetrachloride. an ether such as
15 diethylether or tctrahydrofuran. or an aromatic hydrocarbon solvent such as toluenc. The
cyclisation is conveniently effected at a temperature in the range. for example 10 to 100°C,
preferably in the range 20 to 50°C. -
Compounds of formula XIV and salts thereof. which constitute a further feature of the
present invention. may for example be prepared by the reduction of the nitro group in a

20 compound of the formula XV:

(XV)
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(wherein Rerr]. Rerr]. Rerr] and Y[err] are as hereinbefore defined. and
A" is an hydroxy. al koxy (preferably Cerr]al koxy) or am no group)
whereby to forma conpound of fornula XII or salt 25 thereof. The
cvclisation may be effected by reacting a conmpound of the forrmula XIV.

wher e wo 97722596\0 97/ 22596 PCT/GB96/03075
PCT/ GB96/ 03075 - 25 -
Alerr] is an hydroxy or al koxy group. withformam de or an equival ent

t hereof effective to cause cyclisati‘'on whereby a conpound of fornula

XI'l or salt thereof is obtained. such as [3-

(di met hyl am no) - 2- y Qp-A-enyl i dene] di h ni um.chl ori de. The
cyclisation i‘?l}‘em“%ﬁgoﬁveﬁia@ﬂﬁl W@Sé&wggfto{eﬂ&?lﬁgﬁﬁgg r?éé’"i??“‘?do?fréﬁ% as
solvent or i KR hRfRbERREdFned The ¥ubtionf theSRiny Bbup May ohvehizhtip BCEFRRdAN
ether for exanple 1 .4-dioxan. The cyclisation iS conveniently

effected at &y any efthe procedungscingwn fer, sugh afransfismgtionm t he range 80 to
200[ err] C. Thg _compeun of. rodl a. Xl e pared by
cyclising a c@' 50 tdonogﬁﬁ'tem?gfo#‘ﬂ f%%%%"’%‘e)qew le)ggf#ecl?eg LS OP{g PR RE"gr oup.
Wi th formsc agiotn@r sach Laatisthnetidn. tThe redubtigf hayhd dariddout. dorSexample! bysiak i on

wher eby a conpound of formlll a Xl| or salt thg[eof I s obtained. Equivalents
of formic_ acifydmgenatigh pta fqlitionof thefits.compaupd iy the Arepsacs D inegt salVeRhel e a
tri-Cerr]al kgruiet BaiHed hbRmbERHATR IR presence difal Qﬂm?ttsiﬂa{‘% @N8Hium or
trimet hoxynethane. The cyclisation is conveniently effected in the
presence of eplaimued. yA furthsmeduringodgeniris. dorexamplesancasiivhtedsmetal sush as astivaedimore

acid for exanpl - | uenesul phani ¢ acid. ..and an inert solvent or

G ent suon Boapa forexampl by FEARRY eBR Baler Vil RCiafiflon AEH sl HHER RS 1 e
chl ori de, 1(t r i ipfdtcRRIBFE bélaN ETHAE. fordxamplel @it riablioh halchbe dfecell BE hefing A ndistureld?

di ethyl ether or tetrahydrofuran. or an aromatic hydrocarbon sol vent such as

tol uene. The the nitro comppyngd.angd dhe activatedrpetal ip tha Rresendecd asplvent op diluspbiichgsi® e i n
th . fog. 0 | t
G 10" " e Rk L g F SR il [PRERed? €

500C. npounds of fornmu

constitute a fonexample J0at1G8% . gbnveigntly at or ngar 8¥nit i nvention. may for

g])c( a{nﬁ Ieef g? ijIr gp%/.ed Ct())le;[JlI;neds ronglé (t;grltn%pa f‘tl aui] Saifd Itl%eﬁ't%f%h?c%%ohs@ihﬁc g?uﬁhﬂlc fORRUN d
15  of the present invention. may for example be prepared by the reaction of a compound of the

formula XVI:
RZ
O
Rl
A 1
L1 I}' L
9]
20 (XVDH

(wherein R'. R*. 1! and A" are as hereinbefore defined) with a compound of the formula 1X as
hereinbefore defined to give a compound of the forﬁmal XV. The reaction of the compounds
of formulae XVI and IX is conveniently effected under conditions as described for process (d)
25  hereinbefore.
Compounds of formula XV and salts thereof, may for example also be prepared by

the reaction of a compound of the formula XVII:
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[err] WD 97/ 22596

PCT/ GB96/ 03075 -26 -
(wherein Rerr]. Rerr]. Rerr]. Y[err] and Alerr] are as herei nbefore
defined) to yield a compound of formula XI'V as herei nbefqr fiped.
The reducti on MO7R@5%Mitro group may conveniently be effect ed’%rcn%%%?qiny
of the procedures known for such a transformation. The reduction of
the nitro group may conveniently be effectad-by any of the procedures 5
known for such a transformation. The reduction may be carried out. for

exanple. by the hydr ogenati on of a solution of the nitro conmpound in
the presence of an inert solvent or di luent as defined hereinbefore in
the presence of a nmetal catal yst such as palladi um or pl ati num A

further reducing agent is. for exdle, an activated netal such as
activated iron (produced for gxanPle by washing iron powder with a
dilute solution of an acid sud®l as| 10 Jlhydrochloric acid). Thus. for
exanpl e, the reduction may be efN®Eched B ‘neating a m xture of t he
nitro conmpound and the activated al in the presence of a solvent or

di  uent such as a i xt uge’ of at en afd al cohol . for exanpl e et hanol
or ethanol. to a tenperature in the rajge. for exanple 50 to
150[err] C. conveniently at or near 70[érr]C Conpounds of

the fornmula XV and salts thereof which constitute a further feature 1 5 of
the present invention. may for exanple be prepared by the reaction of a
conpound of the formul a XVI: (XVI)

5
(wherein R'. R’. Y' and A' are as hereinbefore defincd with the proviso that Y' is not -CH,-)
with a compound of the formula VI as hereinbefore defined to yield a compound of formula
XV as hereinbefore defined. The reaction of the compounds of formutae XVII and VIl is
conveniently cffected under conditions as described for process (c¢) hercinbefore.
10 The compounds of formula II] and salts thereof may also be p'répared for example

by reacting a compound of the formula XVIII:

15 (XVIII)

(wherein R', R* and Y' are as hereinbefore defined with the proviso that Y' is not -CH,- and
L* represents a displaccable protecting group) with a compound of the formula VII as
hereinbefore defined, whereby to obtain a compound of formula I11 in which L’ is represented
20 byl
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
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[err] (wherein Rerr] Rerr]. L[err] and Alerr] are as hereinbefore

defined) with a conpound of the fornmula I X as her ei nbefore defined to
gi ve a compound of the forrmual XV. The reaction of the conpounds of
formulae XVI and I X is conveniently effected under conditions as descri bed
for process (d)wpdr224%er ei nbefore. Conmpounds oPCT/GBAMI3A7TSXV
and salts thereof. may for exanple also be prepared by the reaction
of a conmpound of the forrmula XVII: _28. WO 97/22596

PCT/ GB96/ 03075 - 27 -

[err] 5 (wherein Rerr]. Rerr]. Y[err] and Alerr] are as

her ei nbefore defined wth th toviso that Y[err],.is not -CHerr]-).
with a conpoundPPSHHugHs, STlSQ%uﬁ%fRWO‘P?%{’é" Rlp apd, fidr éhqumtﬁgmag&ewtg%:eaﬂy
conpound of f ogffdéteR under cMifionstae devcrIbaS 1OF Srofak (o) eteinbéiBre! €act i on of the
conpounds of formulae XVII and VI| is conveniently effected under

condi ti ons as descri J&gcompounds,piformyla XVill and salis theraef asilgpreinbefore definetiimny for
compounds of f gih e drbpaRRithySRblofectififs EfpdTRY ofthE forfiBiaRE SN €d for exampl e

)

THIS SHEET HAS BEEN
REPLACED

mastem

(XIX)

10 (wherein R', R’ P.Y’ and L’ are as hereinbefore defined). Dcprotection may be effected by
techniques well knewn in the literature, for example wherc P represents a benzyl group
deprotection may be effected by hydrogenolysis or by treatment with trifluoroacetic acid.

One compound of formula III may if desired be converted into another compound of
formula 11T in which the moiety 1.! is different. Thus for example a compound of formula I

15  inwhich L' is other than halogeno. for example optionally substituted phenoxy. may be
converted 1o a compound of formula IIf in which 1.' is halogeno by hvdrolysis of 2 compound
of formula ItI {in which L' is other than halogeno) to vield a compound of formula XII as
heretnbefore defincd. followed by introduction of halide to the compound of formula XI1. thus
obtained as hereinbefore defined. to yield a compound of formuta III in which L.' represents

20  halogen.

(ii) The compounds of formula V and salts thereof. constitute a further feature of the
present invention. and may for exampie be prepared by the reaction of a compound of formula

HI as hereinbefore defined with a compound of the formula XX:

(R¥),,.1
(OP),1 (XX)
ZH
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by reacting a conpound of the formula XVIII: [err]
(wherein Rerr] Rerr] and Y[err] are as hereinbefore defined with the

proviso that Y is not -CHerr]- and L[err] represents a displ aceabl e
protecting group) with a conpound of the formula VII as her ei nbef ore
defi ned, wher ebwotow22586 ai n a conpound of formula |11 in whi chPET/EPEO3PTS
represented 20 by L[err]. A conmpound of fornmula XVIII is
conveniently used in which L[err] representgsga phenoxy group which may
if desired carry up to 5 substituents, preferably up to 2 ' :
-28 - substituents, selected from hal ogeno, nitro and cyano. The
reaction may b avenient by . i1 - '

for process (cﬁv}\%geé?nelﬁﬁ e'p (5rP ea.ndZangﬁ&aﬁ&%ﬁgﬂg{eggm{gunég&i g?f)%%\%‘ﬁgﬂ S?II
and sal ts t her effdctedais Heseribadlfor proeessiah herembefase. f or exanpl e be prepared

by deprotecting a conpound of t for qul I X: 5 err .
Y P g Tr{llg compounds op f%rmula Q)Jdn% salts thereof may also I'Ic pre;Jared by reacting a

compound of formula XXI:

(R¥)q,, !
R2
Z
R! (OP),}
Z "N
|
1! \N /'

{(XXD

10 (wherein R'. R L'. Z. R*. m. p' and P are as hereinbefore defined) with a compound of
formula I1X as hereinbeiore defined. The reaction may for example be effected as described
for process (d) above.

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

compound of formula XXII:
15

HY' N
(XXID

20 (wherein R', R% R, Y', Z, P, p' and m are as hereinbefore defined with the proviso that Y’ is
not -CH,-) with a compound of the formula V11 as hercinbefore defined. The reaction may for

example be effected as _described for process (c) hercinbefore.

SUBSTITUTE SHEET (RULE 26)



10 (wherein Rlerr] , Rerr], P,Y[err] and L[err] are as hereinbefore

defined with the proviso that Y[err] is not -CHerr]- ). Deprotection
may be effected by techniques well known in the literature, for exanple
wher e P represents a benzyl group deprotection may be effected by
hydr ogenol ysi o288 t I €at nent with trifluoroacetic acP@T/GBY6/03075

One conmpound of fornmula Il may if desired be converted into another
conmpound of 15 formula Il in which thgggpi ety L[err] is different. Thus
for exanple a compound of fornmula Il in ~ which L[err] is other than

hal ogeno, for exanple optionally substituted phenoxy, may be converted

to a conpound of formula Il in which J[err] is hal ogeno by hydrolysis of a

conmpound of f or mul &he compoungds of formyla; aE‘[lé#"ls]‘hefeé’?maﬁg‘?r%?féweﬁﬁﬁ?ﬁgrﬁgf’yto

yield a corrp;ggg%q{r_ag%wr@oaq«(;m%mnﬁi nbef or e defined, followed by
alide to

i ntroduction 0O t he conpound of fornula Xl I, thus obtained as 20
her ei nbefore defined, to yield a conpound of fornmula Il in which L[err]
represents hal ogen. (ii) The,co punds of formula V and salts

t hereof, constitute a further feature 0f the present invention, and
may for exanple be prepared by thrireagtiop of a conpound of fornula

11 as hereinbefore defined with a &f the formula XX [err]

WO 97/ 22596 | PCT/ GB96/ 03075
- 29 - L \N)

(XXIII)

(wherein R'. R’. and L' are as hereinbeforc defined. and L' in the 4- and 7- positions may be
the same or different) with a mﬁpound of the formula XX as hereinbefore defined. The
10  reaction may be effected for example by a process as described in (a) above.
Compounds of the formula XX1I and salts thereof may be made by reacting
compounds of the formulae XIX and XX as hereinbeforc defined. under conditions described

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

15 ' (R¥).p1
R2
R! z (OP),!
Z "N
|
“
P-Y' N J

20

(XXIV)

(wherein R'. R% R*. P, Z, Y', p' and m are as hereinbefore defined with the proviso that Y' is
not -CH,-) and then deprotecting the compound of formula XXIV for example as described in
25 (i) above.
(iii) Compounds of the formula V1 and salts thereol. as hereinbgfbre defined. may be

made by deprotecting the compound of formula XXV:
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(wherein Rlerr]. m p'. P and Z are as hereinbefore defined). The reaction
may for exanpl e be ef fected as described for process (a) hereinbefore.
The conpounds of forrmula V and salts thereof may al so be prepared by
reacting a compound of fornmula XXI: [err] 10 (wherein
Rlerr] Rlerr]. wg®ness Z. Rerr]. m p' and P are as herei nb&HIEB¥EN 3 ed)
with a conpound of formula | X as hereinbefore defined. The reaction
may for exanple be effected as described -31- for process (d) above.

The conpounds of forrmula V and salts thereof may al so be prepared by

reacting a conpound of forrmula XXII: 15 [err]
(XXI1) 20 (wherein Rerr] Rerr]. Rerr]. Y[err], Z P, p[err] and m
are as hereinbefore defined with the proviso that Y[err] is not

-CHerr]-) with a conpound of the fornmul a 4] Aas, hereinbefore defined. The
reaction may for exanpl e be eercte bri bed for process (c)
her ei nbef ore. R -

Z
R!
Z "N
| \N/”

(XXV)

N

(whercin R'. R% R*. P. Z. Y' and m are as hercinbefore defined) by a process for example as
described in (i) above. i
Compounds of the formula XXV and salts thercof may be made by reacting
compounds of the formulae XIX and IV as hereinbefore defined. under the conditions
10 described in (a) hereinbefore. 10 give a compound of the formula XXV or salt thereof.
(iv} Compounds of the formula VIII and salts thereof as hereinbcfore defined may be
made by reacting compounds of the formulae XXIII and IV as hereinbefore defined. the
reaction may be effected by a process as described in (a) above.

(v) Compounds of the formula X as defined hereinbefore and salts thereot may for

—
n

example be made by the reaction of a compound of formula V1 as defined hereinbefore with a

compound of the formula XXVI:

L I_RSB_LI
(XXVI)

(wherein L' and R* are as hereinbefore defined) to give a compound of the formula X. The
reaction may be effected for example by a process as described in (c¢) above.
Compounds of the formula X and salts thereof may also be made for exampie by

deprotecting a compound of the formula XXVII:
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WD 97/ 22596 PCT/ GB96/ 03075

- 30 - The conpounds of fornula XXI and salts thereof may for
exanpl e be prepared by reaction of a conpound of formula XXII1:

[err] (wherein Rerr]. Rerr]. and L[err] are as herei nbefore
defined. and yolo@sishs i N the 4- and 7- positions may be PODGBYMB0TSI

different) with a conpound of the fornula XX as herei nbefore defined. The
10 reaction may be effected for exanpl e,.by a process as described in (a)

above. Compounds of the fornifa XXI1 and salts thereof may be
made by reacting conpounds of the formulae XI X and XX as herei nbefore
defi ned. under conditions described in (a) hereinbefore. to give a
conmpound of fornmula XXIV: [err]
(R p.p!
R2 :
R z (()P)pl
5 N
N,
L'.RP-y! N
(XXVII)

10 (wherein L'. R*™ Y'. R'.R%. R*. P. m and p' are as defined hereinbefore) by a process for

cxample as described in (b) above. : |

Compounds of the formula XXVII and salts thereof may be made for example by
reacting compounds of the formulae XXI1 and XXVI as defined hcreinbefore. under the
conditions described in (c) above.

15 When a pharmaceutically acceptable salt of a compound of the formula I is required.
it may be obtained. for example. by reaction of said compound with, for example, an acid
using a conventional procedure.

Many of the intermediates defined herein are novel. for examplc, those of the
formulae II1. V. X1I. XIV and XV and these are provided as a further feature of the invention.

20 Intermediates of the formulae VIII. X, XXI. XXII. XXIV. XXV and XXVIl are also
provided as a further fcature of the invention.

The identification of compounds which potently inhibit the tyrosine kinase activity
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.

25  These properties may be assessed. for example. using one or more of the procedures set out
below:

{a) In Vitro Receptor Tyrosine Kinase Inhibition Test

This assay determines the ability of a test compound to inhibit tyrosine kinase
activity. DNA encoding VEGF or epidermal growth factor (EGF) receptor cytoplasmic

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

Lab 5(3). 19-25. 1987) or by cloning. Thesc may then be expressed in a suitable expression
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(wherein Rerr]. Rerr]. Rerr]. P. Z, Y[err], p[err] and mare as

her ei nbefore defined with the proviso that Y' is not -CHerr]-) and
t hen deprotecting the conpound of formula XXIV for exanple as described in
25 (i) above. (iii) Conpounds of the formula VI _and salts
thereof. as havaswmsséor e defined. nay be made by depr SAGPRPY he
conpound of fornula XXV: WO 97/ 22596

PCT/ GB96/ 03075 -33- -31-

[err] (wherein Rlerr]. Rerr]. Rerr]. P. Z. Y[err] and mare as

her ei nbefore defined) by a process for exanple as described in (i)
made by r eact?Rgn o obsBIBBARe Sl itshLliteRoddy, $06ealYEGRARRRAEEY 2
defined. undetcepive coiopidsniic domaihsl whichesere blueitied by {xpyeskien ef rebahbinant ptacigine a
compound of el G, S LT ik hRE B oy bk RRER VDL
by reacting cegmyPAIGE bahk feckRioiHuaBerRE 1602200, 7kYDNA hgdRént bRdoainR ikt bned.
the - reaction may be effected by a process as described in (a) above.
5  the cytoplasmic domain. commencing with methionine 783 and including the termination
codon. described by Shibuya et al (Oncogene. 1990, 5: 519-524), was isolated from cDNA
and cloned into a baculovirus transplacement vecetor (for example pAcYM1 (sec The
Baculovirus Expression System: A Laboratory Guide, L.A. King and R. D. Possee. Chapman
and Hall. 1992) or pAc360 or pBlueBacHis (available from Invitrogen Corporation)). This
10 recombinant construct was co-transfected into insect cells (for cxample Spodoptera frugiperda
21(S121)) with viral DNA (eg Pharmingen BaculoGold) to j::réparc rccombinant 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
al. 1989, Mol.ecular cloning - A Laboratory Manual. 2nd edition. Cold Spring Harbour
1S  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
1.04947) and methionine 668 (EGF rcceptor. Genbank accession number X00588) may be
cloned and expressed in a similar manner.
20 For expression of cFlt tyrosine kinase activity. ${21 cells were infected with plaque-
pure cFlt recombinant virus at a multiplicity of iﬁfection 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 NaCl, 2.7mM KClI) then resuspended in ice cold
HNTG/PMSF (20mM Hepes pH7.5. 150mM NaCl, 10% v/v glycerol. 1% vfv Triton X100.
25 1.5mM MgCl,. imM ethylene glycol-bis(aminoethyl ether) N,N,N’ N’-tctraacetic acid
(EGTA). ImM PMSF (phenylmethylsulphony! fluoride); the PMSF is added just before use
from a freshly-prepared |00mM solution in methanol) using 1m| HNTG/PMSF per 10
million cells. The suspension was centrifuged for 10 minutes at 13.000 rpm at 4°C. the
supernatant (cnzyme stock) was removed and stored in aliquots at -70°C. Each new batch of
30  stock enzymc was titrated in the assay by dilution with enzyme diluent (100mM Hepes pH
7.‘4. 0.2mM Na,VO,, 0.1% v/v Triton X100. 0.2mM dithiothreitol). For a typical batch. stock
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(v) Conpounds of the fornmula X as defined hereinbefore and salts thereof
may for 1 5 exanple be nade by the reaction of a conpound of formula VI as
defined hereinbefore with a conpound of the formula XXVI: .
Llerr]-Rerr]-L[err] 20 (wherein L[err] and R err] are as

her ei nbef ore vefarnzsey to give a conpound of the fornula X TPRE/GBI63OTS
reaction nmay be effected for exanple by a process as described in (c)

above. Conpounds of the formyha. X and salts thereof may al so be
made for exanple by deprotecting a conmpound of the fornula XXVII:
WO 97/ 22596

PCT/ GB96/ 03075 N~ . 0 (wh i rr]. R Y :
REerr]. R or FRmegdipged lin 2000 wiR Sty aiey Gl SO aiee® hebimeriy e Fayestsy &
process for assaywékanple as described in (b) above. Conpounds

of the fornula XXVIl and salts thereof may be made for exanple by
A stock of substrate solution was prepared from a random copolymer containing

tyrosinc. for example Poly (Glu. Ala, Tvr) 6:3:1 (Sigma P3899). stored as ] mg/ml stock in
PBS at -20°C and diluted 1 in 500 with PBS for plate coating.

N

On the day before the assay 100ul of diluted substrate solution was dispensed into
all wells of assay plates (Nunc maxisorp 96-well immunoplates) which were sealed and left
overnight at 4°C.

On the day of the assay the substrate solution was discarded and the assay plate

10 wells were washed once with PBST (PBS containing 0.05% v/v Tween 20) and once with
50mM Hepes pH7.4. | |

Test compounds were diluted with 10% dimethylsulphoxide (DMSO) and 25ul of
diluted compound was transferred to wells in the washed assay plates. "Total" control wells
contained 10% DMSO instead of compound. Twenty five microlitres of 46mM MnCl,

15  containing 8uM adenosine-5'-triphosphate (ATP) was added to all test wells except "blank”
control wells which contained MnCl, 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 were washed twice with PBST. Onc
hundred microlitres of mouse IgG anti-phosphotyrosine antibody (Upstate Biotechnology

20 Inc. product 05-321). difuted 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 peroxidasec (HRP)-linked sheep anti-mouse 1g antibody
(Amersham product NXA 931), diluted 1 in 500 with PBST containing 0.5% w/v BSA. was

‘25  added and the plates were incubated for 1 hour at room temperaturc 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 50m] freshly prepared 50mM phosphate-citrate buffer
pHS5.0 + 0.03% sodium perborate (made with | phosphate citrate buffer with sodium perborate

30 (PCSB) capsule (Sigma P4922) per 100ml distilled water). was added 1o each well. Plates

were then incubated for 20-60 minutes at room temperature until the optical density value of
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reacting conpounds of the formulae XXII and XXVI as defined hereinbefore.

under the condi tions described in (c) above. 15 Wen a
pharmaceutically acceptable salt of a conpound of the formula | is
required. it may be obtained. for exanple. by reaction of said
conmpound wi t h, woe2sepl e, an aci d usi ng a convent i onal PER/eBWENTE. -
Many of the internedi ates defined herein are novel. for exanple. those of

t he formulae 111. V. XIl. XIV and XV_.ggd these are provided as a
further feature of the invention. 20 I nt er nedi ates of the
formulae VIT1. X, XXI. XXII. XXIV. XXV and XXVI| are al so provi ded as

a further feat h‘\rceto J " {oggﬁ;of; \P]%qlﬁglfnkﬁpﬁg a{_405mn usingka plate Izggin{; I?&/éﬁ{r?ﬁﬂo?o%él&”w?sf

conpounds whi ch poten yrosi ne -ki‘nase ac .
associ at ed w t pprdémsfelgh 0. dBdqik0 (10 ATRYand$tokdl't (narampoundDEd NI valdids cVerd wsad Wi t
angi ogenesi s ,anﬂ/ a,r i ncreased vascul ar perneabi | i,tgi i.s desirabl e and
i s the subj ect IQFrmingthedilutionrangs of 165t compovad whieh gave S84 iphibtien.ef eraymesactivity.

assessed. for exanple. using one or nore of the procedures set out

bel ow. (a) I'n Vitro Receptor Tyrosine Kinase |nhibition Test
This assay #Het éxiba Mitro HUMEGBrolifesation Assavest conpound to inhibit tyrosine

ki nase activity..DNA encodin = Of I der mal . gr.o factor { EGF)
receptor cytoplasmc I‘g& ”saef?ﬁé%‘é’c%%g%‘!’o‘gﬂ&h%‘H“W"?g’t' %Béﬁ?&’%\%‘%@ I's
(Edwards M | niimilaed protiferdtiontof hivhad mgbilical vein ehddthdiiaBells IPIYEC).1987) or by

cloning. These may then Eg efpressed In a suitabl e expression
VO 97/ 22596 HUVEC cells were isolated in MCDB 131 (Gibco BRL) + 7.5% v/v foetal calf

system-to obt afer!{urg(gfyp)eagt 'de l\’/\naf%mtlﬁ(?salssﬁ%cklmna)’slg‘a%t |Bvi"’ty." Eor I'ecglrri’)lllgml

VEGF and E@&F heparip ecgyindrhydsocotisersnita coorenirmion of id@hcellsvell b¥iveit platey.
expression of rneconbinant protein.in Lnsect cells. were found to.

i oot ay i i nARE s SBEiRT AT e e, s W Heslbrondie Biovih Belggeye. VEGF
receptor Flt (GephdBGRIRARSIrOFGE 0BAE/mha@3hpowhd] THE BulldNA Weré @R fHcubated
encodi ng nost of 5 the cyt ] omai n. commencing with nethionine 783

toplasmc d ] ]
and incl udi ng f9ré days #i34% WBhgﬁ%COeo%ﬁay 4yths enltusesvary Pulpedovighl Girwgll of
(Oncogene. 199Q:: B3 P [ t 0 C LWALo a
bacul ovirus tr ghusagﬁdégiﬂngﬁ‘tgqbggﬁénf oru aeﬁ?n%?ﬁéﬁgi\%e? g’éé?@g‘é’ TROGs WAl
Bacul ovi r uds Ex parwestédossingai6ewel! platk hwyesierdTomek ) ahel.thdn adsayd fog ireoxpofatioDof
Possee. Chapnaq... .an Ll. 1992). or pAc360. or. pBl yeBacHi,s (avail.,abl e
from I nvit rogeﬂme& ”ﬁgﬁgﬁelé‘?ﬁlﬁts coHRfer-’ Ingorppraion pf rAdipgctivily, iytq grUIS. qypressed as'cpm.
co- t r ansf ect ed wasigditmessuredahibition oD groaxttfiPloe st Sted LRI proliferafib® By Ednpounds.
21(S121)) with viral DNA (eg Pharm ngen Bacul oGol d) to prepare reconbi nant

bacul ovi rus. (Details of the nethods for the assenbly of reconbi nant
DNA nol ecul es ghdh Vi\e 1t SRAHR(OeBBma Assay
20 This test measures the capacity of compounds to reduce the acute increase in uterine

weight in rats which occurs in the first 4-6 hours following oestrogen 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 Cullinan-Bove and Koos (Endocrinology.
1993.133:829-837) demonstrated a close temporal relationship with increased expression of
25  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
oestradiol benzoate (2.5pg/rat) in a solvent. or solvent only. The latter served as unstimulated
30  controls. Test compounds were orally administered at various times prior to the

administration of oestradiol benzoatc. Five hours after the administration of oestradiol
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and use of reconbi nant bacul ovirus can be found in standard texts for

exanpl e Sanbr ook et al. 1989. Mol ecular cloning - A Laboratory Manual .
2nd edition. Cold Spring Harbour 15 Laboratory Press and O Reilly et al,
1992. Bacul ovirus Expression Vectors - A Laboratory Manual . W H.

Freeman and CgQuq dpseg0r k) . For other tyrosine kinases for useci¢B®RAs®SS,
cytoplasm c fragrrents starting from nethionine 806 (KDR Genbank accessi on
nunber | .04947) and net hionine 668 (EG- receptor. Genbank accession
nunber X00588) nay be cl oned and exptessed in a simlar manner. 20
For expression of cFlt tyrosine kinase activity. Sf21 cells were infected
wi th plaque- pure cFlt reconbinant virus at a multiplicity of

i nfection of benzenig theatsavere bumamnclysgerifided ard their uteri werpdissested dletted|and ver e

gﬁzrﬁ?n \;I)Mhz)rs]plrﬁ%‘% ?h&%‘%%w}\ég &glgﬁgn%ﬁ’lgt’f ? %e‘yﬁ'w} %%ucé %§§%nd(d1]n Nl c coI d
;%g/ Pg/gF ( ZMﬂohhmés “mzeﬁraam h@gﬂtzﬁmlcglggﬂ%s coglxpagugsm[, @IStudk%nT(‘/)t::th T?hngrtmﬁg r)
N, NN . N -tet ﬁ’i%&?@@“& ool m2m¥&3°°“i'%%@m% ﬁ&&?ﬂ ‘En B3I sul %honyl

fluoride) s the PMSFALIAEIRC: fuHRd: nﬁ%%ﬁhéﬁ@mtmﬂ therc. lggmv?deﬁra %ﬂftﬁﬂar ed

100 mM sol ution in methanol) using I on
cells. The suomposifianwiick cereprises wrgembumbpf th@ iqrmnlatlesr aathamﬁade@t@caﬂp aecaptable

Al Lauots at - SAperehas SR AR R R bR e o

t he assay by dibxbuhl&rtameth enzyne diluent (100nmM Hepes pH 7.4. 0.2mM
NavQ err]. 0. 1% v/yv Triton X100. 0,2 dithiothreitol). For a_ typical
bat ch. stock The composifipn gy be ggsiorm suitable for oral administration. for example as a

PCT/ GB96/1330 A3plet or capsule ior Barenteral injection {inclyding intraveous. subcutancous. mtran?lﬂcular
enzynme is diluted enzynme di luent and 50[err]| of dilu

enzyne is us edtrzivgscu&mghmfus:on) aggaynlwedrlutlon suspension or cmulsiof. for mpﬁ\cabf

substrate sol Q [e e m.a n el 2590 |
tyrosine. for %m"éf%pq an ?’P?" &(,@é}’“ ?cam .,];’1%5 '%gln!?’%%ﬂ?gag e °P38 ’?’ olr"ed as 1
mg/ m st ock igenéral thEEovacompsitiins }:ﬁva’u ﬂreﬁht’cdlirﬁdndnvd:mloEﬂQnaamEﬂthﬁSOﬁﬁmiﬁﬂla‘lt e

coat i ng. On the day before the assay 100[err]l| of diluted
substrate sol ¥€iP¥ASnas di spensed i nto all wells of assay plates (Nunc

mexi sorp g6-well i ”‘TH@&%&E?%& mht?i?re&ﬁ{ fvérioh af aﬁoﬁlni%f:ﬁslv resenf¥Gh Ghight at

4[err] C of the assay the su straesoll_Jtlon was
di scar ded ancdaskge fama%qﬂommuqm:ll nosmally becadministered do @ wamm-hlooded p@nal(aeBS

'(I:'ggt alzglrrggugd‘géf/v\%\r“éwdhll"u 5%%% de/é]ﬁ&ngﬁ% 7 p%dgiﬂ%l\gf?%%%alagZdAfZS[ err]l

of approximately 0.1-100 mg/kg. A unit dose in the rangc for example, 1-100 mg/kg. preferably

1-50 mg/kg is envisaged and this normally provides a thcrapeutically-cffective dosc. A unit

20 dose form such as a tablet or capsuic will usually contain. for example 1-250 mg of active
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 hercinbetore for use
in a method of treatment of the human or animal body by therapy.

25 We have now 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.

Thus according to this aspect of the invention there is provided the use of a
compound of the formula I. or a pharmaceutically acceptable salit thercof in the manufacture

30  of a medicament for use in the production of an antiangiogenic and/or vascular permeability

reducing effect in a warm-blooded animal such as a human being.
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di | uted conmpound was transferred to wells in the washed assay pl ates.
"Total" control wells contai ned 10% DVMSO i nstead of conpound. Twenty
five mcrolitres of 40mM MnCl[err] 15 containing 8[err]M

adenosi ne-5' -tri phosphate (ATP) was added to all test wells except "blank"
control wells wbiset2seeont ai ned MhCl [err] without ATP. To st ar PCT/R8Y/WB8t | ons
50[err]l of freshly diluted enzyne was added to each well and the
plates were incubated at roomtenperature_gor 20 mnutes. The liquid
was then di scarded and the wells were washed twice with PBST. One

hundred mcrolitres of nouse 1gG anti-phosphotyrosine anti body (Upstate

Bi ot echnol ogy 20 r oduc uted I .in .6000. Mth PB

cont ai ni ng 0. 5% W/vclﬁ&"?f gt%éE‘E\%F fedtie QJ%JHYW“?'B%“,&F ‘Sﬂﬁi’é"d&ﬁaé‘&t g-ggrach
wel | and the plah Mﬁnﬁadgﬁ%&ﬁ@faﬁ&?& &Hscxﬂarfyeﬂﬁcaanmr RARing effect inmﬁlamua&d
before discarding the |liquid and washi ng the wells twice wth PBST. One

hundred mi cr opmmplesquﬁxs abvmen beingl. #hngsd obych frsamepiREhich coppriscsadmipistering to
anti - nouse | eJ-Ty

wi th PBST conf al n| %’eg&c l\/‘\'/':F ‘r@g&r&\%&gﬁ Bé&%%gtctﬂg@ﬁ an% %‘Mﬁc%ggly&%"%t%%

I ncubat ed $ or salt thﬁwi ad tefined hereinbpforeat ur e before di scardi ng the liquid
and washing the wells twc q% q}gh PBSéE ﬁ)ne hundred mcrolitres of
2.2'-azino-bis(3- AsstacdaReyean siehpLihe Sﬁé"%“"ﬂuf"ﬁlﬁ'&ﬂ‘%’a%f'ﬂpﬂ?' Rrophydgetic

sol ution. freghf lo? R BaraeuIsd LY t
I e T o A e ek

pH5. 0 + 0. 03%heaelite af qﬁenmmm ayidvihd sevgrityhofthevitloess heing treated. aErefembbfzedalm th

di b 3 ul.e 4922 1 till
nater) e, a0a (s AEERT i ALK S emplede riokEl R i SorE vl ey B0 o0
m nut es atlor oedfddipading when tho hodt tieled.ald pardadulfienaé bﬁlad{rﬁhluﬁaﬁaﬁ. and the severity

WO 97/ 22596 . . . ) .
PCT/ GB96/ 03078 the illness being treated. Accordingly the optimum dosage may be detcrmined by the

the "total" copkfig M@Mm RERRSMY pertihl gRp using a plate reading
spectrophotorrgterl " re apprggl mat g% "Bl ank” (no ATP) and "total"

(no conpound) cont rdrllcvaﬂl@w&mqe end!me@sttﬂbir Permcabihwe’ﬁdnm ttdatment efinedn range

of test conpo Ot of .enz act i
U tr o HOVEC, PEPAbfindl bEhoBfas 330i by B ) S {ER S Gttt sop rboponte e,
ability ofl5a tiRdhvenitionN6r rhére IotH&i' fibbtahdes agll/eMtdatnhents. Such conjointitdafihént kg

proliferation_ of hu unbi cal e| n endot helial cells (I1UVEC
PUVEC cel | s weF acevet By way phib ti%“i’“% Esqyepriabal separate ad%'wrﬂu%e@ B calf
serum (FCS)  amghivgif cd?ﬁp’ﬂn@ﬂs tihe {radtmBAS %‘% freld & nfdical &Wu%@ﬂoriﬁa%&{d

FCS + 3[err]g/m 10 heparin + | [err]g hydrocorti sone.
concent r at i on toscrGoMmbinationsgfidififdrert forgs omrbmmpmao grsat each paumttveth @mmr nlnmum of

4 hours they Wdﬁapo%%&gg)y\fhE Iathtepgon?poo% AR bFuEn njomnrea?mcn?m ddditfen /RS

20  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
hereinbefore (for example linomide. inhibitors of integrin avp3 function. angiostatin. razoxin.

25  thalidomide);

(ii) cytostatic agents such as antioestrogens (for example tamoxifen.toremifene. raloxifene,

droloxifene. iodoxyfene). progestogens (for example megestrol acctate). aromatase inhibitors

(for cxample anastrozole. letrazole. vorazole. exemestane). antiprogestogens. antiandrogens

(for example flutamide. nilutamide. bicalutamide. cyproterone acetate), LHRH agonists and
30  antagonists (for example goserelin acctaté. luprolide). inhibitors of testosterone Sa-

dihydroreductase (for example finasteride). anti-invasion agents (for example
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3ng/m . EGF 3ng/m or b-FG- 0.3ng/m ) and conpound. The cultures were then
I ncubat ed for 4 days at 37[err]Cwith 7.5% CJerr]. On day 4 the
cultures were pulsed with I[errr]G/well of tritiated-thym dine

(Amer sham product TRA 61) and incubated for 4 hours. The cells were 15
harvest ed usi ngyy #Baagl | plate harvester (Tontek) and then asexicBdébisrs

I ncorporation of tritiumwith a Beta plate counter. Incorporation of
radi oactivity into cells. expressed as cpm -38 - was used to mneasure

i nhi bition of growth factor-stinulated cell proliferation by conpounds.

(c) I'n Vivo Rat Uterine Oedenma Assay 20 This test neasures the
capacity of conpounds to reduce the acute increase in uterine I ght

in rats whi ch &eialiogroteinase inhitossl “‘&-“@?"WE?&‘P‘S“\"(H“FB‘W"?I@‘ tae'smssgtaﬁmmogcn activator
stimulation. btc%%ts hxuon) and inh 5e%$grmt rat@t meuaﬁet .lgg;aT ta%a; tpas?:t for

known to be due 't ena cause by 1 fcrease
ut eri ne vascul akample BGH. FE6Ee rpidtcht@ehwdrmwtﬁd'mrand hbizmy(e&gmb rfauml sochy,

1993. 133: 829- 837). trated a cl | at d
o pr esal onof - FRICTERRNRRRU, ERE STBI S SR FRPS FeGORCA RN = HrBpe e

treatment of t highibiRlrSandl sehindithRedine &inasd fBibitors), andronocl onal anti body to VEGF
S|gn|f|cantly reduces the acute increase in uterine weig

confirming thatiig n@xnrwsp@awamwemsghﬂrqgs and gospbinatipag thsrcvﬁeeﬁ ysedin medisptGr.
Groups of 20 tg &ﬁ ‘R'ugamké?m <f§ 51%‘? XM a@sﬁt&ﬂ& otpenRgUt aneous
oes ar ol err 7

dose of enzoa I'n a so ven or sol vent
only. The | att duospyrimiizes hka§tﬂtmduatcédptﬂme and:mhoshiesanal"o'guﬂs mpmmmlmosmb)e
orally adm nistered at v; rlouagtlmes prior to ni stratiqn, of

.ad
oestradi ol benZBlmou 1953, er expopie anthsac %”ﬂeﬁP ’é‘l‘?%ﬂ'@ﬁ"bm’%&vf"&d%w bicin

WO 97/ 225969  and idarubicin. mitomycin-C. dactinomycin. mithramycin): platinum derivatives (for example
PCT/ GB96/ 03075 - 36 -

benzoate the r@tsyla&tet@rmm“lawbéng ngneéﬂnamnnlhetmosmrmwrdmdpwzgs ect ed.
blotted and chlof4t lgxhﬁ%us;fxl?ﬁa ”fcﬁé‘p%%&hg.%dét*? s'fe{h%dg\% urc. 5%509%32 la“tmﬁanc

wi th test conpound and 0es enzoatc and W

benzoat e al one agess abrmamp& uimamgcamm&tm«deim:ﬂiuheatd uﬂdﬂntmuamn laxmen.)of the
ef fect of oestradi.ol benz S con5|d ‘R?‘? ni f.i c

ACCording 1o o PRI SO TPl BRSO T SpRSoHe R geposide
phar maceut i1gal amsacrifeOi¥B&Ednh.ON Whi ch conprises a conpound of the formula
|. or a pharnmaceutically acceptable salt thereof, as defined

her ei nbef ore i n assochastasd ahmcnhfacqmmﬂnmﬁwba|thwpra@eepv@bpeare of interest for

exci pi ent or Catf){ l' gtgi'an%mgﬁmc ?nd/or va ula;r EEE:&: 9%&&9@ 63@%‘5613% tn Yo p&tﬂ)dgl)f the

suitable for ora np e’as a capsul e

for parenteral invgntion axerexfiecratobe ngtul it & svidearaisee of diseast aaes ustudm;__ cancer,

| ntranuscul ar. diabetes, psoriasis. rhcumatoid arthritis. Kaposi's sarcoma. haemangioma. acute and chronic

20  nephropathies, atheroma, arterial restenosis. autoimmunc 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
compounds of the invention are exeected to inhibit the growth of those primary and recurrent

25  solid tumours which are associated with VEGF, especially those tumours which are
significantly dependent on VEGF for their growth and spread. including for example. certain
tumours of the colon. breast. prostate. lung. vulva and skin.

In addition to their use in therapeutic medicine. the compounds of formula I and

their pharmaceutically acceptable salts are also useful as pharmacological tools in the

30  development and standardisation of test systems for the evaluation of the effects of inhibitors

This Sheet Has Been Reﬁlac'ed- | THIS SHEET HAS Be:

(T D
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intravascular or infusion) as a sterile solution. suspension or enul sion.
for topical adm ni stration as an ointnent or creamor for rectal

adm nistration as a suppository. In general the above conpositions
may be prepared in a conventional manner using conventional :

exci pi ents. 15 WO 97/22596 The conpositions of the present i RFEHERWNYrFe
advant ageously presented in unit dosage form The conpound wi ||
normal |y be adm nistered to a warn bl ooded-#si nal at a unit dose

wi thin the range 5-5000 ng per square netre body area of the animal. i.e.
approximately 0.1-100 ng/kg. A unit dose in the range. for exanple, 1-100
ng/ kg. prefer - : .S SRV i rJal i.des
a thcrapeutica I\)ﬁ%ﬁ ¥eg%p[u|§rvt21%s ggfgfﬁgs& aﬁu‘r‘fﬁ 153&9%30622ﬂp-[3£§%§ %{%ﬁag'sé%s{% {es’t or
capsul e will useriely raoatdanige. af part ekthersdaschifoiieiv therapdutia agentse

i ngredient. . According to further .aspect of the present
invention there is pRdyiodsandersts @ﬁg‘ﬁhﬂe the tery c?’ﬁ% ¥ @ﬁeﬁﬂi‘%‘”f}er‘b'f‘ tﬁs

phar maceut i cal dp¥cifehRRiGEIR 18 dlethyl Bgé&cof as defined hereinbefore for use
in a nmethod of treatment of the human or animal body by therapy. 25

Ve have now found t hdhe inyapionnil neow be ildusiated ithe fallowing non-limjting Examplexip
recept or wﬁi¥ﬂc{§1ile tﬁén@ﬁé%ta ?’t'i vity and are therefore of interest for
their antiangi ogenic € Fects anal or their ability to cause a
reduction in vascul af{i)psaperaivink wese. carried out by rotary evaporatietsinaaaraid wprk-ap t hi s
aspect of the invention there is provide he use of a . compound of
the formul a 1.Prafedyres NerefaEiadouafier jemgya eyl sl sich a5 drging; agen by

manuf act ur e 30gurafién:@ nMedi canment for use in the production of an

ant i angi ogeni ¢ and/ or vascul ar perneability reduci ng effect in a

war m bl oodHH ani mal $Wk ppesatioas WeiewArTisd onat ambient temperature. thas dythe page 18-25°C
PCT/ GB96/ 03075 . ich ac arsan. -37 -
According to am}duurntd or 18 ll}?rgof)?n 'tnﬁrég?sns\l/lg}l St here is provi ded a net hod
f ]9][ ~ produci ngl amgh;eblmgu‘hagmm_ ' g?a;mydb;ﬁmemsl%rbedﬂu@gnmaéd_ il!lthprSﬁgdH?didlg
effect in a warm bl oode .animal . su uman heing. in need o
such treat ment “HiAPERSRBMHMELL) weppetfored P%@fe@ Kleselzchsilics (hrt SARS) qrMerck
effective amoupfchipred l@ﬂi@?ﬂ’d—ﬂ @307) réRtsEHIpRask slica SbtRE] FBAEUMerd. D¥rmstadt,
acceptable 5 salt thereof as defined hereinbefore. ' As
stat ed abolV® t@em¥nye of the dose required for the therapeutic or

prophyl actic tr i (S A4 | ily
be vari ed dependi ng gﬁs ﬁﬂ&mﬁgﬁfnﬁ)@gilgﬁﬂtﬁ% oqi}taﬁgifeo%% gécg?swé rrt%l @nr?’gﬁrﬁjzlﬁ on
and the severi awyaimdbleche il 1 ness being treated. Preferably a daily . dose

I SN T I o YA TR (T
route of adm nhgbmald BAngpsint dpparBRY YhidiiYbath apparatus or a Koffler hot plate apparatus:
20 (vi) the structures of the end-products of the formula | were cunﬁﬁned by nuclcar
(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 generaily fully characterised and purity was assessed
25 by thin layer chromatography (TLC). high-performance liquid chromatography (HPLC).
infra-red (IR) or NMR analysis:

(viii) the following abbreviations have been used:-

DMF N.N-dimethylformamide
30 DMSO dimethylsulphoxide
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of the illness being treated. Accordingly the opti mum dosage may be
determ ned by the practitioner who is treating any particul ar patient.
The anti angi ogeni ¢ and/ or vascul ar perneability reducing treatnment defined
her ei nbefore nay be applied as a sole therapy or may involve, in addition
t 0o a conpoundwgferddzes t he i nvention. one or nore other subst actesIswsd’sor
treatnents. Such conjoint treatnent my be achi eved by way of the

si mul t aneous, sequential or separate adm Qbst ration of the i ndi vi dual
conponent s of the treatnent. In the field 6f medical oncol ogy it is nornal
practice : to use a conbi natlon of different forns of treatnent to
treat each patient w.th cancer . nmedi cal oncol ogy the other
conponent (s) of such NMRj lom FH‘YH'E&F?M‘H"“Fn addition to the 20

anti angi ogeni ¢ and/ OFTHﬁ&%hﬁofgﬁﬁﬁeabl lity reducing treatnent defined

her ei nbef ore may be: surgery. radiotherapy or chenotherapy. Such
chenot her apy may coveFFA tiferasedtie acitlegor i es of therapeutic agent:

(i) other antiangi ogenic agents that work by different mechanisnms from

t hose defi ned her ei nbefore. (for exanple |inom de. inhibitors of
integrin §ergEkahpreqti on. angi ostatin. razoxin. 25 thalidom de): (i)
cytostatic agents such as antioestrogens (for exanple tanoxifen.torem fene.
ral oxi f ene, dios selutipr AE4-(3-aretpxyteemethylapitisgeémsteny-7¢ f or exanpl e

megest r ol acg‘t @’rﬁ%ﬂm g%ﬁﬁ%lh?%%ﬁ% @ Snmol) j m a léleQlEl'e Gf‘ﬁﬂiﬂhﬁl ?Qﬁﬁ Lﬁcp zol e.

| etrazol e. st ane i progestogens. antl andr ogens
(for exanpl enﬁtwteamldendﬂbmmtmadéed dviambient mnmcl'atum:g/mcaqwmm sodaoe hpdrexide

Uprof tae) - P g GmEER: it e wes s tor Al af wiien Rt
exarrpl e 0 NagieqbivelR} werPaltial i ¥dipofited2 98RF Vad 4dakd A AERSRue and the solution was
netal |l oproteinase inhibitors |like marimastat and inhibitors

of ur oki nas eagidifisdrivith §dM Brdrpghigrisracid 1o pH6; dibe presipitaig wes filierpd affawashed withor s
of growth fa [ h factors include for exanpl e
EGF, FGFs, %@ f’l%mggruﬁg%’a&gr omo%w\gt or and hepatocyte growh factor
such i H#(B-lhqydmxy-d—meﬂulimlgmaﬂmetllaq-m-lﬂ-mtiiiyhtﬁtlas:y)tgﬁmlind act or

receptor ant osine . kinase 5 inhibitors and serine/threonine
ki nase i nhi b#’l'%f’gl)%“‘?ﬁé;mb 89/")(l ii) antiproliferative/antineoplastic drugs

and conbijpat hxp;;\@a,bhg[@f as used in rredl cal oncol ogy, such as
antimetabolites (for exanple antifolate

f1 uoropyri i dil B4R Spectrum: KIRMSQ-"\E)HJW%)GH&L‘} q“(s éb‘rﬁ %@‘&%Da’ﬂgﬂbr si2HE 7.24(s.
anal ogues, cyj@s; G}Eﬁbi P gz}f—ie? 97(@“@[&)%'53 T 1HY: 8.63(d28¥r); 9139lsl £3); @f@fbrs

exanpl e ant hracycl | hes oxorubicin unonyci n, ep |rub|C|n an
i darubi cin, 1#) nltonyC|n C, dactinonycin, nlthranyC|n) platlnum

derivatives =V Leisplatin, carboplatin); alkylating agents
(for exanpl e%?f F%gg&mg?ar d, nel phal an, chl oranbucil, busul phan,
cycl ophogpharmiéhsntil bafiysiri de, ni Fgmdour eag, 61.00i ot epa)s.3 ant Nmil2.@ti c agents
(for exanpl e vinca al kaloids I'i ke vincristine and taxoids |ike taxol,
taxotere); t bR I §4lO. 0.2HC! |ﬁ?ﬂ"b‘i"fors(—(¢'b7 exanpl ® epi pbddpHyI1 | ot oxi ns

| i ke etoposide and teniposide, ansacrine,

The starting material was. prepared as follows:
A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (10g, 0.04motl), (J. Med.
25  Chem. 1977, vol 20, 146-149). and Gold's reagent (7.4g, 0.05mol) in dioxane (100ml) was
stirred and heated at reflux for 24 hours. Sodium acetate (3.02g, 0.037mol) and acetic acid
{1.65ml, 0.029mol) were added to the reaction mixture and it was hcated for a further 3 hours.
The mixture was evaporated. water was added to the residue. the solid was filtered off.
washed with water and dried (MgSQ,). Recrystallisation from acetic acid gave

30  7-benzyloxy-6-methoxy-3.4-dihydroquinazolin-4-one (8.7g. 84%).
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15 t opot ecan). As stated above the conpounds defined in
the present invention are of interest for their antiangi ogeni c and/ or
vascul ar perneability reducing effects. Such conmpounds of the

i nvention are expected to be useful in a w de range of disease states

i ncl udi ng canc¥O97¢Ret es, psoriasis, rheunmatoid arthPCT{CBYMWs|
sarcoma, haenmangi oma, acute and chronic 20 nephr opat hi es, at herons,
arterial restenosis, autoi mune di seases, -agute inflanmati on and

ocul ar diseases with retinal vessel proliferation. In particular such
conmpounds of the invention are expected to slow advant ageously the

grow h of primary awnﬁﬁ&%ro?%knz%@dﬁg Uﬂﬁ/b §4%§hvd;09151nazqhn'4'g‘%‘ﬂm§g§p Lne

col on, breast, prostate, |ungs and articu suc ounds
of the Dernt)r lbwnmlroekmdp é@ledatthMﬁHO BBinl) wae stipralnnd hodted frasfuxpor Mar y

and recurrenthg L[ﬁl our.s %5 4 asso |ated 'thVGF, especi al ly
t hose tunours Wil ¢ |v8‘ﬁ|ﬁp85ar‘\‘t fﬁ C"“p"”B evaporateior

growt h and spdsaess to Qﬁ-L Odengy 1d>@r4-enaﬂr1d-@em6ﬁrqhmhibm.u rrpar&amtdet(bas@ol on,
breast, prostate, lung, vulva and skin. In addition to the| r

use in thefapeutic rfem"&‘}“ﬁ@f 7t%wwmﬂmywthmmaqumahmdrpﬂéq»rrde (2.18¢.
h t | | |
I e e e

in the devel opnent 30 and sta
eval uati on of anhbeatedfabretlex &r lihohi. bTHeomixture was cooled to ambiti® t&hipe?tm@6 The
39-

PCT/ GB96/ 0307 . . . . ) R
of VEGF recepg Irepgtate s fliered pllowashed with jsppropanoLandiethes 19, 8iXei mal s such as

cats. dogs. rat(b-lat:aoxy-4-met11mﬂhﬁmfi7 béﬁyﬁax@%&h&@quﬁ&dﬁﬁé hyd@bcHidifiegeaogh for
new thera ti agent S. IS to be understood that ere

theterm § 0)i's used anyv\/nerelnthls specification it refers to

di et hyl et her The |,{lmgﬁcqp4%“/'?”&%‘?}8\1%%%%‘215&@?%{ ﬂ)enzv °§¥3?de el | ow ng

non-limting Exanples in erw se
[ (i) evapor at imsthoxyguimazolarerhydmbchlotidd?.a8a1 evsxmamapow,tauaaium:bmaﬁwaaladamw

wor k- up dure r r ft r re resi dual solids
such as dryi ngd %dgn't @‘%@“W?‘sp"“ﬁ? q’hflfg]tzf'gha"% '°’°mg?’a“c (ngt)r"faf stimest atmbieat
were carried mmpemurarrmee B athfORHHRACI Wy roged1ALS diodpRerel)Tor SRS FRE S}
and under n at ‘Ere of an inert gas such as argon: R

col um ch# rrat“@g o gyd thﬁ@ltfqtfa%‘ﬁpwtséeam eyldmtaolrrbuaum@mecbmmlsr|ﬁlqmdd
chr omat ographﬁmgggdm@,e\agm?gﬁa@l t&)glgg/gglg S‘pl gel silica (Art 9385)

or Merck Lichropre (Art rever sed- phase silica obtained
fromE. Mer ckmetimlamdmw hydrOSy-()(mtlmygmnazolmc hydrochloride (2.1g, 100%).

To a solution of 4-(3-acetoxy-4-methylanilino)-7-hydroxy-6-
methoxyquinazoline hydrochloride (375mg. Immol) in DM (16ml) were added at ambient
20  temperature potassium carbonate (415mg. 3mmol) and 4-( bromomethyl)pyridine
hydrobromide (J.Org.Chem. 1958. 23. 575. 278mg, 1.1mmol). The reaction mixture was
heated at 60°C for 2 hours. The mixture was evaporated and the residue was partitioned
between ethyl acetate and water. The organic layer was washed with a saturated aqueous
sodium chloride solution. dried (MgSO,) and evaporated. The residue was purified by
25  column flash chromatography. eluting with methylene chloride/methanol (95/5) to give
4-(3-acetoxy-4-methylanilino)-6-methoxy-7-
(4-pyridylmethoxy)quinazoline (93mg, 22%).
m.p. 201-202°C
*H NMR Spectrum: (DMSOd,) 2.12(s. 3H); 2.34(s. 3H): 4.02(s. 3H): 5.40(s. 211): 7.27(s. 1H).
30 7.30(d. THY: 7.51(d. 2H): 7.62(s. 1H); 7.65(d. 1H); 7.91(s. 1H): 8.47(s. 1H); 8.63(d. 211):
9.53(s. 1H)
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(iv) yields are given for illustration only and are not necessarily the
maxi mum at t ai nabl e; (v) nelting points are
uncorrected and were determ ned using a Mettler SP62 automati c
melting point apparatus. an oil-bath apparatus or a Koffler hot plate
appar at us: Zowosm 596 (vi) the structures of the end-prodect/cBediolnise
formula | were contirmed by nucl ear (generally proton) magnetic
resonance (NMR) and nass spectral techni qgf proton nmagnetic

resonance chem cal shift values were nea$ ed on the delta scal e and peak
multiplicities are shown as follows: s. singlet; d. doublet; t,
triplet: m nultiplet: br, broad; q. quartet (VII)

i nt er medi at eMSwdiSd: %t[h@@ieﬂa] IMHI'ul |y characterised and purity was
assessed 25 _ yer chr qigt p9r aphy LO) per nce |iquid
chr omat ograp V“%\‘-ﬂj 'ys'% I nfra- &r)ed (1 6g-Er NNRwanlgl ys”golhn?a

(viii) the fgl, qum@am,WeV| at | eguirave bceeas 3used: H 5.3 N 12.7%

DVE N N- di met hy[f d DMVSO | sul phoxj. d
VWO 97/ 225|9£;Te Y Or?%gtox%-tl-methylamlmc used as a starting mate:naiTE regalf'edo 28 Foliows:

PCT/ GB96/ 93075 t f 2-methyl-S-nitrophenol (2.5g, 16.3mmol) and 1M aquecdtGodium
NVP | - net hyl - 2- pyrrol |r3l|xnu5‘r=1° Y P L’T’ tetrahydro?quran

TFA trifl uor bpdretide(24Siml) vas adgded atRmbignt temperature aceuc anhydriderd 9mlsH).3mmah. of

?4( gy?fggfgﬁgm n :‘%glé‘lbi &Tdo% ?(bm ube% 1¥1§ ZohdI \yas ﬁltered 0(‘1‘1 Srﬂée %] rate ex%cﬁe&

(6m) and  withERyDxdcRine nﬁllﬁgdndﬂa(eww&memew@dsl&‘d vatltnrmthemlsmmamiur e a
2M aqueous sodi um Q%/)drom de sol ution (0.3m ure was

T
stirred for sodiwnschiogde salutigmpdrisd (M%P%ﬂ‘ﬂ’la@’a‘fé“’ X‘ﬁ‘g s”é’F\?é’H ‘S“‘gé? ene
partiall {0 ?ﬁ?%ﬁ?% A Rfur m@%ﬁ‘&kai@ 1E,hﬁs di:ﬁ.%bﬁuﬁd 0% philRimRbich@Boaas

acidifie roc |c acid to pH6. The precipitate was filtered
of f, washed whtalyst (01 t,wmteéwl mwﬁiﬁﬂmb was déred a8 ewbient temgergire under an

ﬁy ((j ? 02% |d :‘)?i()é i rre %6&%9 )for hoursh Py catalgrAi Wt rdhg%d %ﬁtarﬂg )ﬁ¥c) fﬂ“ﬁt@ %M}Johﬂ&l

to give 3-m.ctoxy-4-methylamlme (2.45g, 94%).

-

15 Example2 _
Using an analogous procedure to that described for the starting material in Example

1. 4-(3-acetoxy-4-methylanilina)-7-hydroxy-6-methoxyquinazoline hydrochloride (750mg)
was reacted with 3-(bromomethyl)pyridine hydrobromide (Can. J. Chem. 1978. 56. 3068)
(378mg) to give
20  d4-(3-acetoxy-d-methylanilino)-6-methoxy-7-(3-pyridylmethoxy)quinazoline (293mg,
34%,).
m.p. 113-115°C
'H NMR Spectrum: (DMSOd,) 2.09(s, 3H): 2.30(s. 3H): 3.94(s. 311): 5.32(s. 2H): 7.27(d.
1H); 7.32(s. 1H); 7.43-7.46(m. 1H): 7.58(s. 1HY. 7.59-7.63(m. 1H): 7.85(s. 1H): 7.89-7.92(m.
25  1H); 8.45(s. 1H): 8.57(dd. 1H): 8.71(d. 1H); 9.48(s. 111) '
MS - ESI: 453 [MNa]". 431 [MHT
Elemental analysis: ~ Found C 644 H 57 N 11.7
C,H..N,0, 0.85H.0 . Requires C 64.7 H 54 N 12.6%

30 Example3
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15 m p. 249-251[err]C [err]H NVMR Spectrum (DvSOQd[err]) 2.13(s.

3H): 4.01(s. 3H): 5.40(s. 2H): 7.05(br s. 2H); 7.24(s, | H); 7.34(s.
| H: 7.51 (d. 2H) 7.92(s. 1H): 8.44(s, 1 H): 8.63(d, 2H); 9.34(s. 1 H);
9.47(br s. | H) M5 - ESI: 389 [MH 20 El ement al anal ysi s:
Found Cwbdon225% H 5.3 N 12.8 C err] H err] N BFF§:87¢9 {
1.8Herr]0.0.2HCI Requires . C61.7 11 5.6 N 13. 1%

The starting material was prepared as fol l-gss: ' A m xture of

2- am no- 4- benzyl oxy- 5- met hoxybenzam de (10g, 0.04nvol), (J. Med. 25 Chem
1977. vol 20. 146-149). and Cold's reagent (7.4g, 0.05 nol) in dioxane
(100m ) was WEred totaslt LithRipE bRt ©
(3.02g, 0.037nol) ar?géacePl C agtﬁgéb%gdmri’{ Tﬂﬂé%wgé)%mégrsn& §t Wteore agdegﬁ

the reacti on thextetoey pomcting gragp dsmgtaacinalogma pqu:echheto tBatideseribed in E\amPIEHeto

il or od of £ EVe HORiAErma- e - CaEoaTY C4 PRRGE ey Mzl 2 s

Recrystal | i sagigyn fromacetic acid gave 30

7- benzyl oxy- 6- net hoxy- 3, 4- di hydr oqui nazol i n-4-one (8.7g. 849%.

WO 97/ 22598 m.p. 258-259°C

PCT/ GB96/ 0307 .
A m xture of 575[' lglé\'rq% SF%C%‘/’"’G(DMPRdQ; lg(s 3!1” h@%“#%&ﬁ‘? naz ZH) 70 ISIS 2{-]} 'ﬂ%zés 1H):
O. 01nol ). thi qEgls. TH): GracidY(AONIL): 788¢k. OIY: 7(93-728¢in) llvms 4§(5L tHp .68, hdht ed
at reflux for re was evaporated. the residue was

taken up in téﬂﬂ%é“&r?&qzﬁéﬁb%aztsg%ﬁ{g dryness to give

7-benzyl oxy- 4m§|[ggpnﬁrmgpx Mmzol i ne hydrochl oride (3.45q). 5
A m xture of 7-benzyl oxy-4- chI or o- 6- net hox%/‘qw nazol i ne hydrochloride (2.1

8g. 18. 4 Gierndnal agalysiset oxy4- n‘éqlm‘l ani | £n¥®.21. 32d1 5¢mol N khé

i sopropanol (%0m ) dh at refdgix foridehour. The
m xt ure was cogto{ﬂeﬂq‘pg 3%{)2?1‘?6 en%% atg re. %T%%I ﬁpslrdejm pﬁt éif(é was
filtered off washed with isopropanol and ether to give

443- acet oxy-4- et hyl ani | i no) - 7- benzyl oxy- 6- net hoxyqui nazol i ne hydrochl ori de

(2.69g. 1 0 89%) . A m xture of
4- (3- acet oxy- 4Exat J;ani | i no) - 7- benzyl oxy- 6- met hoxyqui nazol i ne
hydr ochl ori de . 5.75mml ). 10% pal | adi um on-charcoal cataly

(0.27g) i MSmet hanol Qﬁbﬁ&swxme@wml)noérﬁdnqthqwm-@rmvm@%wewao Ras
stirred at anﬁh%%owmqoﬁﬁm%g@% fg,ltuyagg c1eBlheB LIRS RO pRSiedting RAP ising an

at nospheres) f
analogous procedure to that described in Example 1 to give

4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(2-pyridylmethoxy)quinazoline
hydrochloride (58mg. 38%).

20  m.p. 236-238°C '
'H NMR Spectrum: (DMSOd,) 2.30(s. 3H): 3.97(s. 3H); 5.34(s. 2H); 7.02(s. 2H): 7.23(s. IH):
7.33(s. 1H); 7.36-7.39(m. 1H); 7.56(d. 1H); 7.84-7.88(m. 1H): 7.87(s. 1H): 8.39(s. 1H).
8.91(d. 1H); 9.32(s, 2H)
MS - ESI: 389 [MH]"

25  Elemental analysis: Found C 558 ~HSS N 11.8
CanllyN,0, 3H.0 0.75HCl Requires C 56.2 H 5.7 N 11.9%

The starting material was prepared as follows:

Using an analogous procedure to that described for the starting material in Example

30 L 4-(3-ac_:etoxy-4-methylanilino)—7-hydroxy-6-melhoxyquinazoline hydrochloride (376mg)
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15 was filtered off and the filtrate evaporated. The residual solid was

triturated in ether. filtered off and dried under vacuum at 50C to
gi ve 4-(3-acetoxy-4- met hyl ani | i no) - 7- hydr oxy- 6- net hoxyqui nazol i ne
hydrochl oride (2. 1 g, 100% . To a sol ution of

4- ( 3- acet oxy- sombisgb ani | i no) - 7- hydr oxy- 6- met hoxyqui RET/GIBO6R3075

hydrochl oride (375ng. | nmol) in DVF (16m ) were added at anbi ent 20

t enper at ure potassi um carbonate (41 5ny. gm)l) and 4- (brononet hyl ) pyri di ne
hydr obr oni de (J. Org. Chem 1958. 23. 575. 2 1.1 mmol ). The reaction

m xture was heated at 60C for 2 hours. The m xture was evaporated and

t he resi due was p ne bet, n ethyl. acetate and water. The
organic | ayel“’aﬁ&s‘c'ﬁé\ Hbg W%W“&%’QPW%E%U%BE’ME&%%m YOS um chl ori de
sol ution. dr MQ@-aﬁW-ﬁfeﬁv)anﬁﬂﬁ)-€Wx§lﬁé~pyﬁhﬂn{eﬂ§ix?ﬁﬁm‘éﬁﬂm9W’iOf'dgedO‘%y 25
colum fl ash chromatograp é eluting with | ene | ori de/ met hanol

(95/5) to gi Vi NMR Spcetw(le( Mwlmtmw?ams B )40%s ﬁ&)mys 2H); 7.29(s. 1H):
4-pyri dyl methy H NVR
Soentruny ! Uo7 95708, (0788 5988, 3y, 7.87 T Boef Y20, gy sa7d) Y

7.27(s. 15H) 1B 8.64{d30000.53(DtHY7. 51(d. 2H): 7.62(s. 1H); 7.65(d, 1H).

7.91(s. 1H); 8.47(s. 1H): 8.63(d. 2H) 9.53(s. IH WO
97/ 22596

PCT/ GB96/ 030 #3ample 5 -42 -

M5 - ESI: 45 431 [ M| El ement al anal ysi s: Found C
65. 4 1-1 5.5 4-(INA¢@oRy-4-methylgndino)- H[nmthquPdwt]iI@E@l-ﬂvlrﬁetmal[yetmi:}z@oﬁne

Requi res . 3;

5 Acet oxy- 4- TR Armmel) s Suissied o pe Fldvaes, of e pesfosy protging greug vsige =n
follows: 19  analogous proceaiﬁetbthwdewi‘ﬁsed)fn Bcaﬁﬁtehylb-gﬁ‘enl trophenol (2.59, 1
6.3mvol ) and 1 _M aqueous sodi u droxide (24.5 was added  at

anbi ent terrpé‘r‘@t"l)’tdé%i’c‘é‘f'?eéhvdﬂﬂyﬂ?)r‘hg‘eﬂ'f“'@ﬁf‘y"'Z‘E}"BMW"‘“‘ quinggaling ¢ |y o
was stirred f(gyg,éllTD6§o/o@utes the solid was filtered off and the filtrate
extracted h ethyl acetate. The organic | ayers were conbi ned, washed
with an aqueong. 28218 ed sodi um chloride solution. dried (MygSJerr])
and evapor at a ' - 5 4a N 9 )
oy POt 2 Ry %n%tgq&(@ﬁ%%i%fggf )52%(56% 3 93‘F‘| e R AR
cat al yst 1(50. 17.2543. 1iH): 26Ty) 1HHcBO2 1 INS0A1 (5, NE)S8.8%(ir mx:wau(samm 8136(s. 1H);

t enperat ure ugdﬁr ?iﬁ at nosphere of hydrogen for 2 hours. The catal yst
was filtered bt¥Sdfd the filtrate evapor at ed to give
3-acct oxy- 4- nﬁghy:ls@_rygbl[pm](z. 459, 949 .
Elemental analysis: Found C 588 H 54 N 163
CyH N0, 2.2H,0 Requires C 588 H 55 N 16.3%
20

The starting material was prepared as follows:

Using an analogous procedure to that described for the starting material in Example
1, 4-(3-acetoxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline hydrochloride (560mg)
was reacted in the presence of catalytic potassium iodide with 4-(chloromethyl)pyrimidine

25  (375mg) to give 4-(3-acetoxy-4-methylanilino)-6-methoxy-7-(pyrimidin-4-

yimethoxy)quinazoline (496mg. 74%).
'H NMR Spectrum: (DMSOd,) 2.13(s. 3H); 2.35(s. 3H): 4.03(s, 3H); 5.44(s. 2H): 7.27(s, 1H);
7.31(d. 1H); 7.62 - 7.68(m, 3H): 7.93(s. 1H); 8.47(s, 1H): 8.8%d, 1H): 9.24(d. 1H): 9.54(s,
1H)

30 4-(Chloromethyl)pyrimidine was synthesised as follows:
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15 Exanpl e 2 Usi ng an anal ogous procedure to that

described for the starting material in Exanple 1,

4- ( 3-acet oxy-4-net hyl ani | i no) - 7- hydr oxy- 6- met hoxyqui nazol i ne hydrochl ori de
(750mg) was reacted with 3-(brononet hyl)pyridi ne hydro n.
J. Chem 1978.Wo®12%968) (378mgy) to give 20 BNk
4- ( 3- acet oxy-4-net hyl ani | i no) - 6- net hoxy- 7- ( 3- pyri dyl met hoxy) qui nazol i ne
(293nm, 349 . mp. 113-115C -45- [err]H NVR Spectrum

(DMBOd[ err]) 2.09(s, 3H); 2.30(s. 3H): 3.94(s. 3H): 5.32(s. 2H): 7.27(d.
1H); 7.32(s. 1H); 7.43-7.46(m 1H): 7.58(s, 1H): 7.59-7.63(m. 1H): 7.85(s.
1H); 7.89-7.92 2 oF V57 ; 48(s.
1 22 2 i ﬁrf*ﬁﬁr%v&“m G ‘%2?@&%@2‘5@#@3‘%‘4 L A50s
Found cs B9mrhol) and dibehzpyiperoxide Oﬂmg)? in carbon tet@pblpnqlﬂléam])maé hegtegd ar r |

gxgﬁgl[ :r g] O 80°C forR?ﬂours V@I‘E‘Sf?‘gﬁg@e mixturc was%‘llercd and the ﬁ%atg @as evaggrated. The

PCT/ GB96/ 0307 Resulting oil was purified by flash chromatography using methylene chloride as éiant to give
The conpound synthesised in Exanple 2 was further subj ected to basic

cl eavage of 4-{(chlempmetiyBpysityidie gt WLerPREs G(d&r? e ng an anal ogous procedure

to that described in Exanple I to gi ve
4- ( 3- hydr oxy-4- net hyl ani | i no) - 6- net hoxy- 7- ( 3- pyri dyl net hoxy) qui nazol i ne
(215nyg. Exdtpled mp. 258-259[err]C [err]H NMR Spectrum

|(g) DVBQ[ er7r 13)5( g ]%I(-DS A ?Fglé’n-f)fgdé ﬁfetg_)ag-ti—mfﬁglga%@xnoi-zgl1vdr?x§.§.(“7&‘b(§(|(y"h¥ 7 Tiﬁ‘ (s.

43 1 R desd i A 1 WS
¢ ESI( S. 41?) [ Nﬁé(]ﬁgélgglgde%mmg 1.06 E@( rr(é):}g[pg]lﬂ)j aa?] ae Abdd forldhik sta mﬁ%ﬁena ir)

C
59. 2 1fy 5 Ezample . 1’-2ch@mmcthvld[-@mh}f\qp&amlwﬁ?qh@&cK}SWW'eml«ﬁ nd
Requi res C potdssfum carbbmite? 585mgY irk BMIPP15mi) was heated at 60°C for 15 hours. After cooling

to ambient temperaturc the reaction mixturc was partitioned between ethyl acetate and water.
The organic layer was washed with brine. dried (MgSO,) and cvaporated. The residue was
diluted with methanol {(20m!) and 2M sodium h_vdrbxide {1ml) was added. After stirring for 1
15 hour. the reaction mixture was diluted with water (20ml) and 2M hydrochloric acid (3 mi) was
added. The resulting solid was filtered off. washed with water and dried under vacuum to
give 4-(3-hydrexy-4-methylanilino)-6-methoxy-7-(1-methylimidazol-2-
ylmethoxy)quinazoline hydrochloride (150mg. 29%).
m.p. 257-260°C
20 'H NMR Spectrum: (DMSOd,) 2.17¢s. 3H): 3.95(s. 3H); 4.03(s. 3H): 5.68(s. 211); 7.02(dd.
1H): 7.16(s. 2H): 7.64(s. 1H); 7.72(s. 1H); 7.80(s. 1H); 8.42(s. 1H): 8.8(s. 111); 9.7(s, 1H):
- 11.38(s. 1H)
MS - ESI: 392 [MHT

Eiemental analysis: Found C 51.7 H 5.5 N 142
25 C,H. N0, 1.65H,0 1.9HCI Requires C 514 H 54 N 14.3%
Example 7

A solution of 4-(3-acetoxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline
hydrochloride (400mg. 1.06mmol). (prepared as described for the starting material in
30  Example 1). 4-chloromethyl-2-methyithiazole hydrochloride (390mg. 2.12mmol), potassium

carbonate (438mg) and potassium iodide (40mg) in DMF (15ml) was heated at 60°C for 15
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Example 4 1 5
4- ( 3- Acet oxy- 4-net hyl ani | i no) - 6- net hoxy- 7- ( 2- pyri dyl met hoxy) qui nazol i ne
(170mg. 0.39mmol ) was subjected to basic cleavage of the acetoxy protecting

group using an anal ogous procedure to that described in Exanple 1 to
grve PCT/GB96/03075

4- (3- hydr oxy4- me?.’ﬁzyf ani | i no) - 6 met hoxy- 7- ( 2- pyri dyl met hoxy) qui nazol i ne
hydrochl ori de (58ng. 38% . 20 m p. 236-238[err]C [err]H NMR
Spectrum (DvsOQd[err] ) 2.30(s. 3H): 3. 97(‘&‘1’ 3H): 5.34(s. 2H); 7.02(s. 2H):
7.23(s. 1H): 7.33(s. 1H); 7.36-7.39(m 1H); 7.56(d. 1H); 7.84-7.88(m
1H): 7.87(s. 1H ): 8.39(s. 1 H): 8.91(d. 1H); 9.32(s, 2H M5 -

ESI: 389 [ M—i]ho{uar A}th@olma@mmmltemmtgrs the: reaction mixtoigrwis partitioned lESv@n

155, N ] AL A B

prepared as feohgorutéd. The residuc was diluted usmmgatmmmadnngauawoamdwaemak (tht
described for the starting material in Exanp

4- ( 3- acet oxy-Wasaddedy st surFBg for 1 hpyr &wmmquwﬁ&m With v (uel) and de

|(:>:g' ;3 Cnag)96 / (5 3 OTy hydrochlor%c%%&%?% added. The resulting solid was filtered off. washed \thh

was react ed wvdtdr aid dndd mldenm:.bgch)q)gawedl ne hydrochl oride (328ng) to give

4- ( 3- acet oxy thyl apilin t.hqox ui nazol i ne
(170ny, 409 . Erelt roxy %ﬁ%’t‘ﬁ’ﬂﬁ ﬁ?éﬁ?[ér‘ﬁﬁ @Y.i 's‘,‘.'q#&"%"‘é) 34(s. 3H):
4.00(s. 3H); q&.@&ﬁﬁncl&ld}och%rﬂsmo:dgl-&t)% 7.3 [(s, 1H); 7.39 - 7.42(m
1H): 7.58 - 7.66(m 3%: 7.87 - 7.90(m 1H): 7.91(s. 1H): 8.47(s. 5 1H):
8.64(d. 1 H mg. BTG Exanpl e 5
4- (3- Acet @xy-s o XM/~ GRY | ept BAXY) olin
o A g R BRI SO TE A 2 SR SRR S LI PRI 198
protecting grblsd.ushingiéd. 1H): 7.58(s. IH) 7.75¢s. 1H).83(s.lll) 8.8(s. lH) 9.5-9.8(br s. 1H):

11.3(s. 1H)

MS - ESI: 409 [MH}

Elemental analysis: Found C519 HS50 NIl6 S 68

15 CuHyxN,O.S 1H,0 1.7HC!I  Requiress C 51.6 1149 N 11.5 S 6.6%

Examplc 8

To a solution of 4-(3-acetoxy-4-methylaniiino)-6-mcthoxy-7-(3-
thienvimethoxy)quinazoline (200mg. 0.45mmol) in methylene chloride/methanol (1/1) (20m!)
20 was added. a 2M aqueous sodium hydroxide solution (0.67ml. 1.35mmol). The mixture was
stirred for 35 minutcs at ambient temperature, the solvents were evaporated, water was added
to the residue and the solution was extracted with ethyl acetatc. The organic layer was
washed with water, brine, then dried (MgSO,) and evaporated to give a white solid. This
solid was then dissolved into a saturated solution of hydrochloric acid in methanol (10ml) and
25  stirred for 10 minutes. The solid product was filtered and dried under a vacuum, to give 4-(3-
hydroxy-4-mcthylaniline)-6-methoxy-7-(3-thienylmethoxy)quinazeline hydrochloride
(127mg. 66%).-
m.p. 246-248°C
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10 anal ogous procedure to that described in Exanple 1 to give

4- ( 3- hydr oxy- 4- net hyl ani | i no) - 6- net hoxy- 7- (pyri m di n- 4-yl net hox

) qui nazol i ne (278nmg. 629 . m p. 290-291C [err]H NVR
Spectrum (DvBOd[err]) 2.13(s. 3H); 4.02(s. 3H); 5.43(s, 2H); 7.05(s. 2H)

7.24(s. 1 H: Yyemdssd(s. 1 H): 7.67(d, 1 H); 7.92(s. 1H) S’QMC(EWOM

8.89(d. 1H): 9.24(s. 1H); 9.36(s. 1H); 9.38(s. . I H - ESI:
390 [ MH| El emrent al anal ysi s: Faypd C 58.8 H 5.4

N 16. 3 Clerr]Herr]Nerr](Jer]2.2 HO Requi res C 58.8
'H5.5 N 16. 3% 20 The starting material was prepared as

fol lows: %M‘F §pethn@%@§q "aﬁ?sl 3%?%89&?( 3&?‘%’?& Eﬁ)'tél‘%(déj (ﬁ*ﬁrf P(ﬁd for

the starting
4- ( 3- acet oxy- 4pyet hiyd ani)l 7.060- ﬂnhydo@,xmﬁ?mdhommmazmu 8820y dHpGiaqy i de

(560n) was reacted in the presence of catalytic potassiumi odide
with 4-(chl ordhlé:t‘mﬂ(; d%l mdine 25 (375ng) to give

4- ( 3- acet oxy- lyl3 Q\QE ) - 6- et hoxy-7- (pyri m di n-4-

yl met hoxy) qui n i nea{l ﬂg 749 . [err]H NVR Spectrum (DvSOd[err])

2.13(s. 3Hp; Elaﬁdxmlaﬁdi’&ms4 03(s, Fahd 5C488.3. H248) N 9428(B3 CHF,S

g gig g illzl)b gzgﬁ%O 58§ ln(} 9&59‘%‘1*‘1“" s C %EDJ’ 1'184?&0&??& (1)n|223'17 ﬁylcig(yiﬂPm di ne

was synt hesi sed as foll ows: WO 97/ 22596
PCT/ GB96/ 03075 ) . - 45 -
A m xture of 4-net hyThestartingimaterigl oyps prepared asrfallpws:N- chl or osucci ni ni de

(4. 2649, 31 .9 s ial in F .

tetrachl ori de (lOOWLlV\b %neg’ll’ggp&?%d&% tg%g&‘fq 8%‘&# éslar?l %{rénélo'glrlxﬁ'él.pk

t he m xt urie was4i(3-hécsa-methyiahitinb - -hydrogy-dasctioxapaiabiitk hy@fwehloride (400mg)

resulting oil was purlfled by fl ash chronatogra_hy using net hyl ene chl ori de
bres b6 ind by

as eluant to (yadeasted injthe pgs EAR)YYoRAassiup indide, with 3-chlorgmethiithjophene

379 . | 8f fic Chcmlcal Society 19587480} UbBAR thgwe 4-(3-acctoxy-4-methylanilino)-
4- (3-acetoxy-4-net hyl anilino)- 7- hydr oxy- 6- met hoxyqui nazol i ne

hydr ochl ori de f-aethoxy- 7-13ﬂa¢mbn91howmwm¢lm (A¥mir 46%).bed for the starting
material in m.p. 201-203°C

15 'HNMR Spectrum: (DMSOd,) 2.11(s, 3H): 2.32(s. 3H): 3.95(s. 3H); 5.27(s. ZH): 7.23(dd.
1H): 7.28(d. 1H): 7.32(s, 11): 7.58-7.66(m. 4H): 7.85(s. |H): 8.46(s. 1H): 9.49(s. 1H)
MS - ESI: 436 [MHY

Elemental analysis: Found C 630 HS2 N91 S73

C,;H,N;0,S 0.3H.0 Requires C627 HS50 N95 S 7.3%
20

Example 9

7-(2-Acetamidothiazol-4-ylmethoxy)-4-(3-acetoxy-4-methylanilino)-6-
methoxyquinazoline (220mg. 0.44mmol) was subjected 10 basic cleavage of the acetoxy
25  protecting group using an analogous procedure to that described in Example 8 to give. 7-(2-
acctamidothiazol-4-ylmethoxy)-4-(3-hydroxy-4-methylanilino)-6-methoxyquinazoline
hydrochloride (41mg, 19%).
m.p. 202-204°C
'H NMR Spectrum: (DMSOd,) 2.16(s, 3H): 2.17(s. 3H): 4.01(s. 3H): 5.31(s. 2H): 6.98(dd.
30 1H); 7.10(d. 1H): 7.17(d. 1H): 7.34(s, 1H): 7.47(s. 1H): 8.22(s. 1H): 8.80(s. 1H): 9.68(br s.
1H)
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10 Exanple |I). 2-chloronethyl-I-nethylimdazole hydrochloride (354ng. 2.12

nmml ). and pot assi um car bonate (585ng) in DMF (15m ) was heated at 60C
for 15 hours. After cooling to anbient tenperature the reaction
m xture was partitioned between ethyl acetate and water. The organic

| ayer was was‘psg Msbd) brine. dried (MySJerr]) and evapor at ecr/GEseasemssi due
was dilute nmet hanol (20m ) and 2M sodi um hydroxide ( 1m) was
added. After stirring for I 15 hour. the,yeaction m xture was diluted with
wat er (20m ) and 2M hydrochloric acid (3" M) was added. The resulting
solid was filtered off. washed wth water and dried under vacuumto

gi ve 4-(3-hydroxy-4-nethylanilino)-6-methoxy-7-(1-methylim dazol -2-

yl met hoxy) quiBaESI:i438 IM{dr ochl ori de (150nmy. 29% m p. 257-260[err]C
20 [err]H (Dvsd ) 7 4.03(s.
3H): 5. 68(5W§p§£§%@g%d Lg{iﬂ (724ZE13((IF4-'3HQ 1%3"63;(3@% (§sz7 72(s. 1
H)y: 7.80(s. (J,l;}),,Nﬁ)JSZHSOZHEI) 8 Raquires 1F)47. 0. @9 NH2S S 5.7 Llll]Z‘B!&(s 1H)
MS - ESI: 3927 [WH' El emrent al anal ysi s: Found C51.7
H5.5 N 14.2 25 CerrJHerr]Nerr]derr] 1.65Herr]O 1. 9HO Requires
C51.4 5 HOS 4 Tpdsddingiaterial wascr Eﬁ%?é'mis%lyows A sol ution of
4- (3-acet oxy- 4- rrethyl ani I T no) - 7- hydr

oxy- 6- met hoxyqui nazoline
hydr ochl ori de (400#iging 2n odaiegsuy prwmwrtbﬁ dassrlh@g@r Ihgstartingrmaterial in B*amn*rg

t I d
?ggg%é 2'_ PZﬁ‘%D(I 5a|¢5:é8§p 11 ?nemvlanéxllm%s' 7q{8'g{:%conallpctﬁ?%gm%&ligb ;&L alé% ; L(?n | &er :jee

(40mg) in D'Wairé&ﬁétﬂm\t&sprl?@ﬁée&ﬂ cathly6io petasshith fodide with ‘7-acetam1do-4-
97/ 22596

PCT/ GB96/ 030¢5doromethylthiazole (252mg) to give - 46 -
hours. Ajger BT’P—Qéeitdﬁﬂd&ﬁiam-ﬁRkthbﬁmfﬁédé{oﬁyht}ﬁctﬁﬂﬁxﬁhh&%-ﬂb%ﬁﬂcﬁldﬁﬁélme
partiti oned et ween et hyl acetate and Wwat he organic |ayer was
washed with ti’r”Dmg,‘l?(‘}’&)i ed (MgSq err]) and evapor at ed. The resi due was

A tor ot e ATRMIE SRbexb? ryisBag 22M < St MW SR4 480 SATlslores sk EAUATIART

After stirri ron"m X ‘was d

(20mM) and 57. 242>|\31momcman IH)aCi6a-7(680ih) 2KR 3. 8AEdHd): 8.ABe. i QI50(sntH)kol i d
was filtered off. washed w wat er and dri ed under vacuumto give
4- (3- hydr oxyMﬁn%?ilhﬁ‘*alMlﬁl no) 6- met hoxy- 7- ( 2- net hyl t hi azol - 4- y| met hoxy)
qui nazol jye hydrochl oride (300ng. 599% .

Example 10
4-(3-Acetoxy-4-methylanilino)-7-(3.5-dimethylisoxazol-4-vlmethoxy)-6-
methoxyquinazoline (342mg. 0.76mmol) was subjected to basic clcavage of the acetoxy
protecting group using an analogous procedure to that described in Example 8 to give
20  4-(3-hydroxy-4-methylanilino)-7-(3,5-dimethylisoxazo}-4-yimethoxy)-6-
methoxyquinazoline hydrochloride (209mg. 62%).
m.p. 252-254°C
'H NMR Spectrum: (DMSOd,) 2.20(s. 3H); 2.29(s, 3H): 2.52(s, 3H): 4.03(s, 3H). 5.23(s, 2H).
7.03(dd. 1H); 7.15(d, 111} 7.!9(d. 1H); 7.44(s. 1H): 8.22(s. 1H): 8.82(s. 1H): 9.67(s, 1H)
25  MS - ESI: 407 [MH]"
Elemental analysis: Found C 59.1 H 54 N 12,6 Cl 8.0
C,.H,N,0,0.25H,0 1THCl  Requires C 59.1 I 5.3 N 125 Cl 7.9%

The starting material was prepared as follows:
30 Using an analogous procedure to that described for the starting material in Example

1. 4-(3-acetoxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline hydrochloride (400mg)
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m p. 243-245[err]C 10 "H NVR Spectrum (DVsQd[err]) 2.17(s. 311): 2.7(s.
3H: 4.0(s. 3H): 5.35(s. 2H): 7.0(dd. 1H): 7.12{d, 111): 7.16(d. 1H):
7.58(s. 1H). 7.75(s. IH): 8.3(s. 111). 8.8(s. 1H): 9.5-9.8(br s. 1H:
11.3(s. IH M5 - ESI: 409 [ MH El ement al anal ysi s: Found
C51.9 H5.0 wowie®e S 6.8 15 (err]Herr]Nerr]Jerr]S PAr&B$301S 7HQ
Requi res C51.6 Il 4.9 NI11.5 S 6.6% Exanple 8

To a solution of 4-(3-acetoxy-4-nethylanil.igga) -6-net hoxy-7-(3-

t hi enyl et hoxy) qui nazol i ne (200ng. 0.45mmol) in nethyl ene chl ori de/ met hanol
(1/1) (20m) 20 was added. a 2M aqueous sodi um hydr oxi de sol ution

(0. 67 L 3l chsed BT bAEE oo sl A BB\l FRARAAS. 20 arbi e

t enper at ur e, ven Wer € orate to the
resi due and t Idenahgllisbxaﬁﬂe‘(\mn@wgvé &(B-udetoxyaitmpthylanitiha)t B(3 . SFienetitydismiacol-4- .

| ayer was she w th water I e, n dried (MgSgerr]) and
evapor at ed to"&j!1 XY ?@"%‘F‘Fﬂ"hﬂ"n{%ﬁ]mg' 75%30' id was then dissolved into

a saturated sojNIRRp %mhvﬁmskddaw B(ReHH m(mmms GG, 46@3;1:)2@8@ 3Hy:
stirred for 10 m nutes. The soli oduct [tered and dri ed under

vacuum to3gi ¢&86s. 2B): 7.00(s. 1H): 7.15(s. lH) 7.22- 7‘75(m lH) 7.32(s. 1H): 7.43(dd. 1H); 7.51(s.

hydr oxy- 4- met q¥ll)a§16é( ? - 6- met hoxy- 7- ( 3- t hi enyl nmet hoxy) qui nazol i ne

hydr ochl ori de 6699 . m p. 246-248[err]C WO
97/ 22596

PCT/ GB96/ 03075 -47 -

'H NMVR Spect r &¥amplo oy err]) 2. 15(s. 3H): 3.98(s, 3H): 5.32(s, 2H);

? g?g gg i::?) ; %82 SA s(ihlfbmn c]iﬂ)-(3-aZet$ﬁ\(-d-m&lﬁDlannl?nu?ﬁ(lﬁdrog({?%nmé@(%\g%gi_namé

M5 - ESI: 1994 hﬁldﬂﬁ]:hlénde (B0Qme 1t ¢omnzod h Kprepased as describéeofonthe sta@irgdnaerfal iml. 8 N
2851245, mied) ABS RIS SRS (e SR B
prepared as f @43smd and potassium iodide (40mg) in DMF (15ml) was heated at 60°C Ior 15 hours. After
cooling to ambient temperature the reaction mixture was partitioned between ethyl acetate and
water. The organic layer was washed with brine. dried (MgSO,) and evaporated. The residue
15 was diluted with methanol (20ml) and 2M sodium hydroxide (2ml) was added. After stirring
for 1 hour. the reaction mixture was diluted with water (20ml) and concentrated hydrochloric
acid (1ml) was added. The resulting solid was filtered off and was purified by preparative
C18 HPLC using a gradient of methanol/water (0% to 80%) as eluant. After cvaporation of
the methanol. concentrated hydrochloric acid (0.3ml) was added und the solution was
20  evaporated to dryness. After trituration with acetone. the solid was filtered off and dried
under vacuum to give 4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(4-
pyridylpropoxy)quinazoeline hydrochloride (305mg, 59%).
m.p. 278-282°C
'H NMR Spectrum: (DMSO-d,) 2.15(s. 3H): 2.3(m. 2H): 3.1(m. 2I1): 3.96(s. 3H): 4.24(1. 2H):
25 6.98(dd. 1H); 7.15(m.2H); 7.44(3. 1H); 7.96(d. 2H). 8.31(s. 1H): 8.77(s. 1H); 8.81(d. 2H);
9.7(br s. 1H); 11.34(s, 1H)
MS - ESIL: 417 [MH]"
Elemental analysis: Found C 573 H 54 N 11.0
C,H,N,0,0.7H,0 1.95SHCl Requires C 57.6 HSS N 11.2%
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Usi ng an anal ogous procedure to that described for the starting material in
Exanpl e 10 1.

4- ( 3-acet oxy-4-net hyl ani | i no) - 7- hydr oxy- 6- met hoxyqui nazol i ne hydrochl ori de

(400ng ) was reacted in the presence of catal ytic potassiumiodide

wi th 3-chl opay®ihsdst hi ophene (Journal of thc Chem calecomB96t30751958.
4202) (168ng) to give 4-(3-acetoxy-4-nethyl anilino)-

6- met hoxy- 7- ( 3-t hi enyl met hoxy) qui nazol i (210nmgy. 469 . m p.
201-203[err] C 15 'H NMR Spectrum (Dlvggj[err]) 2.11(s, 3H): 2.32(s. 3H):
3.95(s. 3H); 5.27(s. 2H); 7.23(dd. : 7.28(d. 1H): 7.32(s. 1H):
7.58-7.66(m 4H) 5(s 49(s. 1H) M5 - ESI: 436
[ VH] El enen‘f‘ﬁls‘ﬂgﬁfaﬂ%‘@é‘“ WasP"’g"l‘—fBﬁ&ﬁ%p lows: C63.0 H5.2 N9.1 S 7.3

‘ﬂggﬂzg[ errlN e”ilﬂi:ﬁ:l Eﬂl&@d@{ﬂﬁﬁﬂﬂ@ added¥B%4buBdn of 4-byrRfine’prophnel &g, N 9-5 S

7- (2- Acet aﬁﬂdmnlm@mcmorgmbmzwnm@sd atdeg O)Nteﬂslmm&ﬂr &b anel)lbﬁm

met hoxyqui nazol i n Anmm)l ect ed eavage of the
oet oy o5 RS OcRRy 1 ot AT 0. AGL RO Biorit RS it RS

descri bsd I:Muﬁmrmllectﬂertt@;,@e 4Q3—cﬁlo(o}5mpyl)pyndyl hydrochlorlde as a white solid.

acet am dot h| azol I et | ani | i no)-6-net hoxyqui naz
oline ﬁ”ﬁ}ﬂn)g- 51@‘3/;(}” 3 O\é“ ”ﬁ’r 56 ’2'“263?%'#’]%8 84(d.

[err]H Nl\/Rﬁgectrum (DI\/SOd[err]) 2.16(s, 3H: 2.17(s. 3H); 4.01(s. 3H:
5.31(s. 2H): '6.98(dd. 30 1H); 7.10(d. 1H): 7.17(d. 1H): 7.34(s. 1H):

7.47(s. 1H): 8.22(s. 1H): 8.80(s. 1H): 9.68(brs. 1H) VO
97/ 22596
PCT/ GB96/ 0 ipmple 12 48 -

M5 - ESbh: 452 [|VH}s solution &ft @M@é-)&iﬁ&h&&bﬁbonyloxv-ﬁﬁbtﬂﬁlamllﬁ)wzhﬂdrbk\ﬂwﬁj N
12.5 S$5.8 d_12. L?[err N[erré’xwerr Slerr]Herr] O 2HA
Requi r es C“!F}h%vﬁ’r“ﬂ“z@l‘\\? l1‘2‘"‘5"‘ rige {418mgq bO0Gmmol)+-(3-chloropropylpyside st arting

procedur e 13 L RarLOER e o pssum psbome (180K ks inase Bom
in DMF (15ml) was heated at 60°C for 15 hours. After cooling to ambient temperature the
reaction mixture was partitioned between ethyl acctate and water. The organic layer was -

15  washed with brine. dried (MgSO,) and evaporated. The residue was diluted with methanol
(10ml) and 2M sodium hydroxide (2ml) was added. After stirring for 1 hour. the reaction
mixture was diluted with water (20m15 and concentrated hydrochloric acid (0.5 ml) was
added. The resulting solid was filtered off and was purified by preparative C18 HPLC using a
gradient of methanol/water (0% to 80%) as eluant. After cvaporation of the methanol.

20  concentrated hydrochloric acid (0.3mli) was added and the solution was evaporated to dryness.
After trituration with acetone. the solid was filtered off and dried under vacuum to give 4-(2-
fluoroe-5-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylpropoxy)quinazoline
hydrochloride (243mg. 48%). |
m.p. 246-248°C

25 'HNMR Spectrum: {(DMSOd,) 2.16(s. 3H); 2.30(nm. 2H): 3.09¢t. 2H): 3.95(s. 31): 4.26(1,
2H); 6.90(d. 1H); 7.11(d. 111): 7.41(s. 1H); 7.94(d. 2H): 8.3(s. 1H); 8.77(s. 1H): 8.80(d. 2H):
9.7(br s. 1HY); 11.46(s. 1H)

MS - ESI: 435 [MH]’
Elemental analysis: Found C 553 HS53 N 102 Cl13.0

30 G, HyuN,OGF 0.9H,0 1.95HCI Requires C 553 H 52 N 10.7 Cl 13.3%

SUBSTITUTE SHEET (RULE 26)



1. 4-(3-acetoxy-4-nethylanili n'o) - 7- hydr oxy- 6- net hoxyqui nazol i ne

hydr ochl ori de (400ny) was reacted in the presence of catalytic

pot assi um i odi de with 2-acetani do-4- chl oronet hyl t hi azol e (252ng) to
give 1 0

7- (2- acet ani MO M2a%6| - 4- y| net hoxy) - 4- ( 3- acet oxy- 4- net hyl aniPGHERPO#BIRt hoxyq
ui nazol i ne (220ny. 42% . "H NWVR Spectrum (DvsQd[err]) 2.13(s.
3H); 2.15(s. 3H): 2.35(s. 3H): 3.97(s. 3H1. 5.24(s. 2H): 7.24-7.31(m
2H): 7.37(s. 1H): 7.63-7.66(m 2H): 7.87(s. 1H): 8.48(s. 1H): 9.50(s. 1H
M5 - ESI: 494 [WVH 15 Exanpl e 10

4- (3- Acet oxy-4-net hyl ani lino)-7-(3.5-di nethylisoxazol -4-yl net hoxy) - 6-

met hoxyqui nazol i ne (342ng, 0.76nmol) was subjected to basic cl eavage of the
acet oxy pr ot Hetstamingymaregal iveis pegpaned anfollogsius procedure to that

descri bed in Exanpl €,

4- ( 3- hydr oxy- 4- met ‘f"g"ﬁk‘}/ﬁ?g’?‘?"%‘e@ Yhanittepheayl mathv sarhpnnls e, Aol

met hoxyqui nf{fz@bérE@asﬂ%ﬁU’r%@ LOEP 0307020 ADY in &R2MbI (60m1) conﬁ]rﬁ)ng ﬁﬁﬁmﬁﬂ)@ixﬂ& C
"H NWR Spectrum Qd[err]) 2.20(s. 3H); 9(s, 3 3H):

4.03(s, 3H) (3®nz7g3(v@s stirpgd under hydrﬁge@@(%ammsgherdonsb@wmmr ﬁmatl@(amd 1 H;
7.44(s. 1 1 407
(g o viinaiolior e spiveit 2 dio-shilosycbrbulyh el yag il &y

Cerr]H err]sb[.@rzc}beﬂm%)}o 25H[ err] O 1HCI Requires C59.1 H5.3 N12.5 C

7.9% . Th Lhg are ol | ows: 30
Usi ng an anaF*d&MBépﬁ?tmngﬁﬁ%{’ﬁa%mégé mﬂ%éo&r ? 658{355‘13?'519 material in
Exanpl e 1. A solution of 7-benzyloxy-4-chloro-6-methoxyquinazoline hydrochioride (800mg.

4- (3-acet oxy-4-met hyl ani | i no) - 7-hydr oxy- 6- met hoxyqui nazol 1 ne hydrochlorlde
(400ny) 10 2.4mmol). (prepatesl as7described for the starting material in anmple 1). and 2-fluoro-5-

PCT/ GB96/ 030 - 49-

was 1 eact ed rﬁ%h?wcarb?ne\léoxr\{étlémg vlan me g570 é)ramol() irhtﬁ%ro%nf»h(”()ml) was refluxed

4- chl or onet higt 2 Bodrs. After codlhrrgab hmbleaoneﬂ:peﬂamn( ihé &olid whofilgred: washed with

R S A N TN A R T -
g EDN:BCH[ er r] ) 4-medf(afilind}8-methoRRutnazelifle: hydrodRloside @1y 8R%A6(s. 3H): 3.98(s.
15 'HNMR Spectrum: (DMSOd,: CF,COOD) 2.2(s, 3H): 3.851s. 3H): 4.0(s. 3H): 5.37(s. 2H);
7.3-7.55(m. 8H): 8.13(s. 1H); 8.86(s. 1H) |
MS - ESI: 464 [MH]'
A solution of 7-benzyloxy-4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-6-
methoxyquinazoline hydrochloride (700mg. 1.45mmol) in DMF (10ml). methanol (10m}) and
20  trichloromethane (10ml) containing 10% palladium-on-charcoal (100mg) was stirred under an
atmospherc of hydrogen for 1 hour. After filtration and evaporation of the solvent. the residue
was triturated with ether. filtered and dried under vacuum to give 4-(2-fluoro-5-
methoxycarbonyloxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline hydrochloride (570
mg. 98%). .
25 'H NMR Spectrum: {DMSQd,) 2.23(s, 3H); 3.87(s, 3H); 4.01 (s. 3H): 7.37(s. 1H): 7.45(d.
THY. 7.5(d. [H); 8.20(s. 1H); 8.77(s. 1H); 11.35(s, 11); 11.79(s. 1H)
MS - ESI: 374 [MHT" '

Example 13
30 A stirred solution of 4-chloro-6-methoxy-7-(4-pyridylmethoxy)quinazoline (35mg.

0.1mmol) and 2-fluoro-5-hydroxy-4-methylaniline (15mg. 0.1mmol) in a mixture of ethereal
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5 4.98(s.2H): 7.00(s. 1H); 7.15(s. 1H): 7.22-7.25(m 1H): 7.32(s. 1H):
7.43(dd. 1H); 7.51(s. 1H); 8.66(s. 1H) Exanple 11

A sol ution of 4-(3-acetoxy-4-methylanilino)-7-hydroxy-6-nethoxyqui nazoli ne
10 hydr ochl ori de (400ng. 1 .06mml). (prepared as described for the
starting nmatggigahashd Exanpl e 1). 4-(3-chl oropropyl) pypctiesesozors

hydr ochl ori de 410ng. 2.1 nmol). potassium carbonate (438ny) and

pot assi um i odi de (40ng) in DVF (15m) vvaz2 heated at 60[err]C for 15 hours.
Af ter cooling to anmbient tenperature“the reaction nmxture was
partitioned between ethyl acetate and . water. The organic |ayer was
washed with brine. dried (MySO4) and evaporated. The residue 15 was

di | uted wi tlvdragen ghieridq @ @damrm%émﬁmahymmta@%fmshm Beded. After

stirring . i ' . ' . Wi

(20 ) "an Bl ot s (£ B Rinlodl bbb iRofhe Ml bl L i
resul ti ng swlgiv 4a@sfidorbiSchysbrogy-A-neethylamiting)d-nfetlayiN(4pr epar at i ve C 18
HPLC using a di ent of, nethanol./ wat er % t 0% as eluant. After
evapor at i onpﬂg‘;y?meﬁ'“’f)ﬂﬁ‘%‘flﬂﬁg‘dﬁrp\éﬁ%ﬁﬁ"e‘&rgﬁnﬁt‘@c‘#’a)hydr ochloric acid (0.3n)
was added apd, boeag@lution was 20  evaporated to dryness. After
‘trituration with acetone. the solid was filtered off and dried under

vacuum t o giH/NMR Sgectiymr GNSAd et Higs. 3140863, 38D 160 1) 76.90(d. TH): 7.07(d.

i dyl ' 14 ] i de n 1299 "
Db ool ert [P M) DR BOEAL G A SR 2 19 ey & 1y [ Bgs i
3.1 (m 2H) MS3.F(407 BB} 4.24(t. 2H): 25 6.98(dd. 1H); 7.15(m 2H):
7.44(s. 1H . 7.96(d. 2H); 8.3 . 1H): 8.77(s. IH: .8.81(d, :
9. 7((b? s. l_i)lﬁlqﬂemaémab@]é?s_ 1 |—|)j"(°fmd H)lvs(8‘é§|(5 41'?TP M L 10-92;) enent al
anal ysi 8§  C,.H,,NQORAH,0 2HCIC SReduires  H 334 Nl-llé.-sg7 N \

Cerr] HN err]'d err] 0. 7H err]O 1.95HCI Requires

11. 2% 30 WD 97/ 22596

PCT/ GB96/ 03075 - . . ) . - 50 -

The starting mat erT‘é sldee ‘f)hrl%rﬁ ‘f"éacfog%c ?’%ﬂﬂr%}’v‘\’éczd as follows: Thi onyl
chloride (1.6m) wsaliwiftgdrideq4@0nsDofltni80% sukpedsipy in ghiraffin pilO3Bndhol( Bgs 1

el " abdeh L SO B RO 500l o S RAL A Sk PO
evapor ayed afittufel3Brred for 40 miNMes.
7-Benzyloxy-4-chloro-6-methoxyquinazoline hydrochloride (1.6p. 4. 7mmol). (prepared as
described for the starting material in Example 1). was then added and the reaction mixture
heated at 110°C for 2 hours. The mixture was allowed 10 cool. water was added and the
mixwre extracted with ethyl acetate (3x100ml). The combined cxtracts were then washed
20  with 2M sodium hydroxide solution. water and brine. Removal of the solvent under reduced
pressure gave 7-benzy1oxy-6—methoxy#-phenoxyquiﬁazoline (1.6g. 95%) as a vellowish
solid. _
*H NMR Spectrum: (DMSOd,) 3.98(s, 3H): 5.37(s. 2H); 7.25-7.6(m. 1 1H): 7.60(s. 1H);
8.54(s, 1H)
25  MS-ESI: 359 [MH}
7-Benzyloxy-6-methoxy-4-phenoxyquinazoline (160mg. 0.44mmol) in TFA (3ml)
was heated at reflux for 30 minutes. The solvent was removed by evaporation and the residue
treated with agueous sodium hydrogen carbonate solution. The precipitated product was
collected by filtration. washed with water and dried to give 7-hydroxy-6-methoxy-4-

30  phenoxyquinazoline (105mg. 88%).
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triturated with ether to give 4-(3-chloropropyl)pyridyl hydrochloride as a
white solid. "H NWR Spectrum (DvsQd[err]) 2.15(m 2H): 3.02(t. 2H):
3.69(t. 2H): 7.96(d. 2H ): 8.84(d. 2H) Exanmple 12 10

A sol ution of

4- (2-f | uor o- MOy car bonyl oxy- 4- met hyl ani | i no) - 7- hydr oxyP<@GB6/03075

nmet hoxyqui nazol i ne hydrochl oride (410ng. 1 . OOmol)

4- (3-chl oropropyl ) pyri dyl hydr ochl arszde (480rrg: 2.5mmol ), potassium
carbonate (480ngy) and potassium i odi de (40ng) in DV (15m ) was heated
at 60C for 15 hours. After cooling to anbient tenperature the reaction

m xture was: I ngh ) Ghayer
o 15wtk spRSH: PSMATRD Ehd oHE A TR T A, SRR3R T
was di | ut ed NH8tsh 1 et Bad! 1 H) (1 Om) and 2M sodi um hydroxi de (2m ) was
added. After stiLri fgr. 1 hour. the reaction m xture was dil uted

w th water {‘%h“gg&plhégicentrat ed hydrochloric acid (0.5 m) was

added. The resultlngnﬁcﬁirésif Yahgdioky-bah&tBoxyid- ?&'ﬂdx vimaRilink (95¢k. DB5RRRPALAL I ve
Cl8 11 PLC using a gradi ent of nethanol /water (0%to 80% as el uant.

After evaporchlorameti pymnmtdmh&qnde P120mge B Admmoh and gomssinmeanbanated 200mg
0. 3ni o
e cur at on ‘om0, I 35imbierd hfta 40 BPPHALE TheR=LIP b v oWl

to give 4-( 2e cool. water was added and the mixture extracted with ethyl acctate (3*{50m1) The
f1uoro-5-hydro 4- et hyl ani | i no t hoxy rid ro ) qui nazol i ne
hydr ochl or i (fgm?}ég%%mcgm-e then Wagh‘-‘&\“g& WIS aﬂ‘zé’é@r(w ﬁ Hg “@ﬁect rum

(2 I[-)l)NBOEjS[ SBE ]d)rexge\ﬂeﬁ(b‘ﬁ evz?d}atmg aRP{h8restdl tritdalPoith ar H%\yl a%etgéfh%xang (lﬁmxtufe 16 Bve-

8. 77(s. 10H) 6-@5‘23@(\1:14 pmﬂva 7-(4-pyn¢/lmeérmsy)qqmezolnleu%@es3S%JH)s a white solids - ES| :

130 30 o BANREEPNRH MR Fors v FIE Unobodd A e didg & |
52" NL0. 717 AL T62ts, 10y .52(s. | HYMWHRAL 22!596

PCT/ GB96/ 03Q7 _ ) The starting material was prepared as
fol | ows: %E'ESI' 360 [MH) o) utjon of (4-fl uoro-2-nethyl-5-nitrophenyl)

met hyl carbonate ( 3gsoluki280 bImethoxy-4-phenoxy-7-(4-pyridylmethoxy)quinazoline {200mg.
15" 0.56mmol} in 2M hydrochloric acid { 15ml) was heated at reflux for 90 minutes. The reaction |
mixture was allowed to cool and neutralised to pH6-7 with aqueous ammonia. The
precipitated product was extracted with methanol/methylene chloride (1:9) and the cxtract
solution dried (MgSQ,). Removal of the solvent by evaporation gave 6-methoxy-7-(4-
pyridylmethoxy)-3.4-dihydroquinazolin-4-one (90mg. 57%) as a grey solid.
20 'HNMR Spectrum: (DMSOd,) 3.93(s. 3H): 5.35(s. 2H): 7.18(s. 1H): 7.48(s. |H): 7.50(m.
2H); 8.04(s. 1 H): 8.62(m. 2H) |
MS - ESI: 284 [MHT
Phosphorus oxytrichioride (0.1ml) was added 1o a mixture of 6-methoxy-7-(4-
pyridylmethoxy)-3.4-dihydroquinazolin-4-one (81mg. 0.29mmol) and N.N-dimethvlaniline
25 (0.1mi) in toluene (Sml). and the mixture heated at reflux for 1 hour. The volatiles were
removed by evaporation and the residuc partitioned between methylene chloride and aqueous
ammonia. The organic extract was separated. dried (MgSO,) and the solvent removed by
evaporation. The residue was purified by chromatography on silica cluting with ethyl acetate
progressing through increasingly polar mixtures to methanol/methylene chloride (1/9) to give

30 4-chloro-6-methoxy-7-(4-pyridvimethoxy)quinazoline (40mg. 41%).
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(prepared as dcscribed in EP 0307777 A2). in ethanol (60m ) containing

pl ati nun{1V) oxi de (300ngy) was stirred under hydrogen at 0.3 atnosphere
for 1 hour. After filtration and evaporation of the sol vent.

2-fl uor o- 5- met hoxycar bonyl oxy-4-nmet hyl aniline was isolated as a solid
(2. 69, 100@wb97/zzs% [err]H NVR Spectrum (CDCl [err]) 2.07¢eT/cB8bdrdzos S7(s.
3H): 6.52(d. I'H)y: 6.80(d. IH A sol ution of

7- benzyl oxy- 4- chl or o- 6- nethoxqu|nazoI|ng hydrochl ori de (800ng. 10
2.4mmol ). (prepared as described for thé"éfarti ng material in Exanple 1).
and 2-fl uoro-5- met hoxycar bonyl OoXy- 4 met hyI aniline (570ng. 2.89nmmol)

I n isopropanol (20m ) was ref or hours. After coolin

to
anbi ent tenid %lséec‘ft“h’e@MISpéo)\M?“f BHY: esr"e7élS ’Wéfs"i"rlﬁﬂs WH:H -50(d. "H)s'bg?fépanol
and dried gt
7- benzlyl Oxyﬂif?fﬁflfgiéf‘ 8%( “(ﬁoxycar bonyl oxy-
4- met hyl ani MSn@BSIB302gMHIxyqui nazol i ne hydrochloride (1.0g. 879 15 'H NWR
Spectrum ( DMSQd[ 3.85ts. 3H): 4.0(s. 3H):
SPSrcs ok O he biming gnfing W rebai dyieibeg belgvaa o, 11 ke

ESI: 4645 [ 'VH] Methyl chloroiormaﬁe F‘@ﬁrh'lt Bmmaf] was added over 30 minutes to a solution of
7- benzyl oxy-4- (2-fl uor.o-5-net hox carb(r)rgg/ oxy- 4- hyl ani | i no) - 6-

met hoxyqui n&fupiori=miathyiobens! ilgdPmmald %muenmadlu)n hydrexige solgien pt 0%et hanol
(10m1) "and 38 b VR AR okl Bl ERRLALT Ay SR RHGOBS) el o

(100mg) was stirred un ere rog After

filtration mtchteemarmlmhddfwﬁHWat&qlmmﬁn and dh&dr(wsdl,,l)eand the solvefisreinbiédir at ed
with ether. filtered and

et hoxycar bBR§YABRLIAN eiYe/ ot n‘?rp.—ﬁlfgye&vlpﬁwrm@@bcga%ﬁﬁs& ot ! TR0 ateoil.

gygg ?ghl ngl) de gﬁvgi gpectrUﬂ) (mso%%l«;(@?am bemgi b’uW‘%sﬁHeﬂh‘ ‘7”717 ;gja}{sqi[)erH;] )

7.5(d. 1H); 8.20(sA xmmr@f'py(ugmmpg mtrlclacgg{@ml) @Fﬂ)C()ncemIalﬁ.Q&(L%phug_lH)imd (6ml) MBS -
ESI: 374 [ NWa ded s w \F?éaarmlu %gf g(huor -7-melh l'1en\ﬁ n?ezﬂgg cﬁgorﬁa?é Htl 3@
4-chl or o- 6- OXV- yl met' hoxy) qui A

and 2-fl uor GZﬁﬂhDdﬁ me:ﬁra&iatdu;phan’n zicnd\t!sml( suohthat the 1&m€ﬁin)re of\tha rectidrur e of
g[c:-rl]-/e ggg / 03 Higture was kept b\/\f(J)WQ%Ong%g mixture was stirred for 2 hours, then ice/water was,added

hydr ogenschhad ihd grecipithied prdutieolécaRaN A rrixl )l‘h%ﬁxd@ RUEE wak pirdfiddy for 4

hours. The precipitated product "was col | ected Ey filtration. washed
wi t h acet oné&hmgmatograpby] on sities elyting with methylene chloride/hexane progressing through

increasingly polar mixtures to methanol/methylene chloride (1/19) 1o give 4-fluoro-2-methyl-
S-nitrophcnol (2.5g. 22%) as a solid.
'lH NMR Spectrum: (DMSQd,: CD.COOD) 2.31¢s. 3H): 7.38(d. 1H): 7.58(d. 1H)

20  MS-ESIL: 171 [MH}

A mixture of 4-fluoro-2-methyl-5-nitrophenol (2.1g, 13mmol). iron powder (1g.
18mmol) and iron(I1)sulphate (1.5g. 10mmol) in water (40ml) was refluxed for 4 hours. The
rcaction mixture was allowed to cool. neutralised with 2M aqueous sodium hydrqxide and
extracted with ethyl acetate (100ml). The ethyl acetate extract was dried (MgSO,) and the

25  solvent removed by evaporation to give 2-fluoro-5-hydroxy-4-methylaniline (0.8g. 47%) as a
solid.
'H NMR Spectrum: (DMSOd,) 1.94(s. 3H): 4.67(s. 2H): 6.22(d. 111): 6.65(d. 1H): 8.68(s, 1H)
MS - ESI: 142 [MH]"

30
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to give 4-(2-fluoro-5-hydroxy-4-nethylanilino)-6-nmethoxy-7-(4-
pyri dyl met hoxy) qui nazol i ne hydrochl oride (23ng. 47%. 5 m p

257-260[err] C [err]H NVMR Spectrum (DvsOd[err]) 2.15(s, 3H): 4.08(s,

3H), 5.60(s. 2H): 6.90(d. 1H): 7.07(d. 1 H,; 7.47(s

2H): 8.74(s. WOyuRs®9(br d. 2 H: 9.62(br s. 1H: 1 46(5%1%"9"’%5""%/5

ESI: 407 [ VH El enental anal ysi s: Found C 52.8 H 4.6

N 10.9 10 CerrJHerr]Nerr]derr]F I H-e5r-] J err] HC Requi res C
53.1 H4.6 N 11. 3% The starting chl oroqui nazolinc
was prepared as foll ows: Sodi um hydri de (400ng of an 80%

suspensi on i R, 4N oil. 13.3mmol) was added to a solution of
phenol (1. ZGQ‘MTWDI ) in dry N-nethyl pyrrolidone (20m) and the 15

m xture stirred for Alsolutioh ofit7denzyloxy-4-(2- ﬂuoro-S-meLhoxycarbonyloxw-4-me1hvlamlmo)—6-
7- Benzyl oxy- 4- chl or a- 6- I ne ori

(prepared as Tetd °"yq‘ﬂﬁ’éz€ﬂe Wﬁf‘j’"pﬁégé?‘&r‘k ?% “Tpgfdeg b ﬁbeﬁor{g{?
then added argridyamai6@d bl BXhniplect2)!'i@ methanol (h@nﬁl)&dmaihmh]lm&diﬁm Bydmmﬂs The
m xture was allowed to cool. water was added and the ture

extract edwi tf _hﬁé\DH%S siEed ét"é‘b(egkleme‘iﬁ“}‘e for jy Boyre ffieh E@"&&?fa}‘&‘? (lamld ¢ hen
washed 20 é&n %{'g%ﬁfdr&!ﬁé]%%ﬁ’? A6 Wi hideddARd eeikture Wk ikl Gt anfliieRval  Of

t he sol vent un pressure gave
7- benzyl oxy- Gempdrinare\fortt rhimaex.y Aftermeavapirativa of metgnolOGepreaipitate wets ifidrered h

702507 6(m e g BeeLandpe ihder vaciginld e "L 52" (R TEG  PBLG [y
7- Benzy| oxy- 6r-p@iziiexy-442 TR RQ S I d%@ Z0micth lanilfid38-m &th i aroline FidfochBeili¢

was heated at reflux for 30 mnutes. The solvent was renoved by evaporation
and the r‘é’5| dd@2mg. 0%)t reat ed wi th aqueous sodi um hydrogen carbonate

sol ution. {&rﬁﬁl Rgbat ed product was collected by filtration.

washed W|th dr| ed to give 7-hydroxy-6-nethoxy-4- 30

phenoxyqui nazél NM& $pettourm: (DB83Qd;) 2.2(s. 3H): 4.05(s. 3HWD3S(E/ ZD568(d. 1H): 7. 17(d 1H):
PCT/ GB96/ 030

[err]H NMR Sp'g%-‘t -7-at A BB &Py 38 defEst HigRfls. BH; its. 1)y 11.35(s, !3“‘7 35( m

3H); 7. 4-7. 55¢8)- E&t406 [MH)7- 58(s. 1H); 10.73(s. 1 H)

15 Elemental analysis: ~ Found C 623 H 49 N 9.3
C,:HoNLOF 0.16H,0 1HCl  Requires C 62.1 H 48 N 9.5%
Example 15

A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline
20  (200mg. 0.63mmol). 2-(2-chloroethoxy )pyridine hydrochloride (120mg. 0.61mmol) and
potassium carbonate (260mg. 1.9mmol) in DMF (25m}) was heated at 90°C for 16 hours. The
mixture was diluted with water and extracted with ethyl acetate. The extract was dried
(MgSO0,) and the solvent removed by evaporation. The residue was purified by column
chromatography eluting with ethyl acetate/methanol mixtures (100/0 increasing to 90/10) to
25  give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(2-pyridyloxy)ethoxy)quinazoline
(20mg. 7%) as an off-white solid.
'H NMR Spectrum: (DMSOd,) 3.99(s. 3H): 4.35(1. 2H): 4.42(1. 211); .6.22(t. 1H): 6.40(d. 1H):
7.42(s, 1H): 7.55(d. 2H); 7.71(d. 1H): 7.85(t. 1H); 8.55(d. 1H): 9.62(s. |H)
MS - ESI: 441 [MH]"
30
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M5 - ESI: 269 [MH [err] A m xture of

7- hydr oxy- 6- net hoxy- 4- phenoxyqui nazol i ne (95ng. 0.35mmmol ), 4- 5

chl oronet hyl pyridi ne hydrochloride (120ng. 0. 74mmol ) and pot assi um
carbonate (200ny, 1 .4mmol) in DW (5m ) were heated at 80[err]C for 2
hours. The r%;.},ﬁg%m' xture was al | owed to cool. waterpayiSpsases and
the m xture extracted wth ethyl acetate (3x50m ). The conbi ned
extracts were then washed with water and ied (MygSO err]). The sol vent was
renoved by evaporation and the residue ttTtuated with an et hyl
acet at e/ hexane m xture to give 10

6- met hoxy- 4- phenoxy- 7- (4- pyri dyl met hoxy) qui nazol i ne (44ng. 35% as a white
sol i d. [err]H Nmi@sé@qtmﬁmiw&mrf@rfp]b\ym. 02(s. 3H): 5.47(s. 2H):
7.25-7.35(m 3H): 7 o 2hlL. -a. . RTIVE X 52(s.
1 H: 8. 63(dd. 2H)A soﬁ(oﬁ%%lﬂgﬁgx@%ghlfm m@g’xgmquﬂéi}olmz h_@gr(o%ﬂg%ﬁ(tl i3§ﬁ' of
6- met hoxy - 4-4admoip Xpreparddiasplgsoritiyd foe thecstarinunaaria lin Bean@e 0)rgnd 4-bhlord2-56 ol )
in 2M hydrochlorigc acid (15m ) was heated at refluyx for 90 m nutes. The
reaction fﬂmFHaR ¥ @4%5% %E‘F‘} fopppg ﬁ40<§‘|‘4li‘”ﬁ%‘iﬁﬂl"éﬂdi fé’ehgflﬁ‘“ﬁl—lég?’ Wi th
aqueous 3MMYbLEY,e. MaGrecipitateRldd chifdctlRAiIRERAY Fhshb@ itk XopRIphiis i lether and

nmet hanol / net hyl ene chloride (1:9) and the extract solution dried
(MySO4) . Rerdsied hndsk vadwumdo ziveT-bengylexpabo4-chlpror?-f uarcanilinpbimsthoxgqpinazoline

pyri dy] met hgxy) -.3..4-di r i nazol i n-4-one (90ny. 57% as a grey solid. 20
[err]H NVR g’ﬁé‘l"fg‘ﬁﬁ%’e{'mfr]) 3.93(s. 3H: 5.35(s. 2H). 7.18(s. 1H):
7.48(s. |H ;m.p. 3%n0°C 2H ); 8.04(s. 1 H): 8.62(m 2H M5 - ESI:
284 [ VH| , Phosghorus ox?/tri chl ori Qe_,(o. 1rr1')I was added to a
m xture of GIWWmm:4DMS d.) 4.0(s. 3H): 5.36(s. 2H): 7.39-7.52(m. 9H). 8.1(s. 1H): 8.75(s.
pyridyl ngt hopy) - 3. 4- di hydr oqui nazol i n-4-one (81ng, 0.29mmol) and

N.N-di nethylaniline 25 (0. 1 ml) in toluene (5m). rand the m xture heated
at reflux fdviStESbMO MM vol atiles were renoved by evaporation and

t he residue jpartit.ioned between yl ene. ori de,a aqugo,

anmoni a. Theﬂg?‘%%tﬁliaga&?'r act waggg&ed}p])ar at Z‘dsaéri ed Y'Nﬂgq er]r%] 'ﬁand t he

sol vent reno@gid,,NCIFO, 1HClevapor Regdifes Tha 15821 due Wag.1pur i Ni ed1%y

chromat ography on silica cluting with ethyl ﬁcet ate essj ng

progr
through increasi ngh §elpRaR! TpspeyipesHbehigtonifivpropitisghosmethen V)
to give gp hﬁr&moﬁw(@ziﬂgt ﬂﬁfﬁmgiﬁ TEARYOrhIY Wa b RINDLeAVELASH MfRds] Afet Mg,
419 . WO 97/ 2259 :

PCT/ GB96/ 030the mixture was poured onto ice. The precipitate was collected by filtration. dissolved gy -

1H NVR Spectt

7.50(d. 2H) m%’%?? %W&%%%ﬂ%;é‘é{%@?mﬁ%ug ‘3?.47 “s“.ia??%'?c"‘%%‘%ﬁ\'}@;@ Esi: 302

[ VH| evaporation, the solid product was collected by filtration. washed with water then ether and

dried under vacuum to give 4-(4-chloro-2-fluoroanitino)-7-hydroxy-6-methoxyquinazoline as
20  ayellow solid (460mg. 72%).

m.p. 141-143°C

'H NMR Spectrum: (DMSOd,) 3.95(s. 3H): 7.05(s. 1H); 7.35(d. 1H): 7.54-7.59%(m. 2H):

7.78(s. 1H): 8.29(s, 1H)

MS - ESl: 320-322 [MHY’

25 Thionyl chloride (0.55ml, 7.55mmol) was added to a solution of 2-(2-
hydroxyethoxy )pyridine (700mg. 5.04mmol), (J. Org. Chem. 1977. 42, 1500). in
trichloromethane (20ml) at 5°C. The mixture was stirred for 1 hour at 5°C, allowed to warm
to ambient temperature and stirred for a further 1 hour. The volatiles were removed by
evaporation and by azeotroping with toluene to give 2-(2-chloroethoxy)pyridine

30  hydrochloride (970mg. 99%).
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The starting aniline was prepared as descri bed below 5 Met hyl
chloroformate (6.8nm . 88mmvpl) was added over 30 mnutes to a solution of
4-fl uoro-2- et hyl phenol (10g. 79nmol) in 6% aqueous sodi um hydroxi de
solution at O[err]C. The m xture was stirred for 2 hours. then
extracted wit lwesivpbosacetate ( 100nm ). The et hyl acet atRETERIAINTS was
washed with water (100m ) and dried (MgSO err]) and the sol vent renoved
by evaporation to give 4-fluoro-2-nethyl phgmyl nethyl carbonate ( 11.4g.
78% as an oil. 10 [err]H NWR Spectrum (Dvsd[err]) 2.14(s. 3H); 3.81(s.
3H): 7.05(m 1H): 7.1-7.25(m 2 Am'xture of

concentrat ed i Byr“

was added sl OQMNM*{CSPE%S& h?l on @;?g(ﬁgeﬁz Oglt Slq Eﬂgiﬁ@/fﬁ ) c'ar(g%'nat e
( 11. 34q, lH)szm.ll)H)l n concentrated suI phuri c aC| d (6m) such that the
tenperature | m xture was kept bel ow 50[err]C. The

m )r:}t)ure was g‘ﬁl’Eg’d lggf IZﬁ)hours then ice/water was added .15 and the
preci pitated product collected by filtration. The crude product was
purified by chromat ography on silica eluting with nethyl ene

chl ori de/ hex Exampleotf essi ng t hr ough increasingly polar mxtures to

S i trophenol (5. 5 PPbShlitetind 3 5Bl rindl) Kot by 2iRRe A
(E [S):\/SOcli[7 ir[] ,?Epam]m},m;n&(mqg 93rrﬁ1hi)l) {&e&rﬁ(addcsmbed ih.EFE(339380-A 1) 2@ere M5 -
err

4-f | uor o- 2- ma"@ﬁ%ﬂ o shmes whionsft 4&@\3'0-%@%4999111!'93r7olwdﬁwd@meth9@'qmnw'me
18mmol ) and I(ﬁe@g it} W ed ab: é&nbé@mc)stm C}@r‘ial (éﬁmpmsﬁ mﬁ&m&&i

for 4 hours reaction mxture was al ovve to cool neutral | sed
with 2M alqhecnhh)rsbéﬁﬁmh tndér wigrogkn. Dekhyl azodiegrboxylres(@. ﬁﬁgilinandﬂ)’waaﬂ:an added

Solvent  r erovitr by S9ahEEFE e §ig LB bieR ipheRaoinTaf i f8 bR 1 ne

(0.89. 47% &g206inl) was adde® badlthe mixture WA stitrkd fVRAPMCED hours. THhIDGH prydudt)was

1.94(s. 311 4. 67 2 d. 1 65(d. 1H): 8.68(s
ES| - (1 42 [ N?_“c.ollecg@(by filtration. washeg 051)9') m(drled under vacuum an& ﬁn;?y purified by

PCT/ GB96/ 03073 |umn chromatography eluting with m:f‘thylcne chloride/methanol (75/25 followea by 60/40

Exampl e 14 A'solution o
7-benzyl obdy - Zand 3050 rgivess whitdrolig.c Shbpurified pyoddetves didsalmed inmogthydene
][Tg'; h? ﬁng haz %Ilorﬁ%/nw{h Carxllld ell(rjlgol&b%es rQHove% bvéhltrauon) Ell&%a?gw%’re&n% lon l?ed

of 3M solution) was added to the filtrate and the volatiles were removed by evaporation. The
residue was triturated with ether and the solid product collected by filtration and dried under
vacuum 10 give 4-(4-chloro-2-fluoroaniline)-6-methoxy-7-(2-[N-methyl-N-(4-

20  pyridyDlaminoethoxy)quinazoline hvdrochloride (2.75¢. 75%) as a white solid.
m.p. 222-227°C |
'H NMR Spectrum: (DMSOd,; CF,COOD) 3.29(s. 3H); 3.95(s, 3H); 4.16(t, 2H): 4.48(t. 2H):
7.05(br s. 1H); 7.37(s, 2H); 7.42(d. 1H): 7.58(t. 1H); 7.65(dd. 1H): 8.13(s. 1H); 8.28(br s,
2H). 8.86(s. 1H)

25 MS -ESI: 454 [MH]'
Elemental Analysis: - Found C 512 H 48 N 12.9
C,;H,,N,O,CIF 0.9H,0 2HC1 Requires C 50.9 H 4.6 N 12.9%
Example 17

30 A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline

(300mg. 0.94mmol). (prepared as described for the starting material in Example 15). 4-(2-
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starting material in Exanple 12). in methanol (15m ) containing I M sodium
hydroxide ( 1 .6m ) was stirred at anbient tenperature for 1 hour. After
addition of water (15m). concentrated hydrochloric acid (1 m) was
added and the m xture was stirred at anbient tenperature for 15
mnutes. Aftegoqyapggation of methanol. the precipitate wasPCTAGBRSESATS
washed with water and dried under vacuumto gi ve :
7-benzyl oxy- 4- (2-fl uoro-5-hydroxy- 4- net hy gnlllno) 6- met hoxyqui nazol i ne
hydr ochl ori de 10 (192nmy. 809%) . m p 294-298[err] C [err]H NWR
Spectrum (DvBOd[err]) 2. 2(s 3H) 4 05(5 3H): 5.35(s. 2H): 6. 9(d
lerr]): 7.12 55-7.6 25

8[ 8( s] ) 1H) . (lqr@gthowvndmp lgg(oghlomgﬁ lSSmg, %m @lxpnd 9;&@51[.\ rbogg}e 46%m

El ement al C
[err]H err] N?er rﬁi am ijﬂl’:(wggfse]}e? g)fﬁqéﬁ ¢ fgrqzutll?uéss Ehé‘w&l m CO&I tgm%blem 4.8 N
9. 5% einpargpire arkkstirred for a further 18 howks.nThe mixguro fvas dlluted wnh water and

4- (4-chl 2 fl |
A S R A g R A g VSRR (i
pot assi ung CaEQQ&@P&n&v@@QWﬁp&mﬁm te rediddebas(pafifiéd bmuﬁeaireﬁaﬁkraﬂﬂfclﬁm{g 16

hour s. m xture was diluted with water and extracted wth et hi
acet at e Thew@hmamlembloadﬂmthml mix{upgg S04} inpreasing o986 osive fid-chierrréd by

ol i1 g wi ¢ h PR oS SR P4 At ek quinanol GORRRL FALEP Y, ()
25 give m.p. 200-702°(

4 (4-chl ozgoﬁﬂfl uor%%}‘%%rzﬁhﬁmgﬂ%éﬂlégoé %HQY{W%@ %ﬁ‘%? mg%(ggzol in

(DNBOd[eﬁb]) 19 Qﬁf-ﬁ;suﬁfﬁﬂ) 486@(IH) Rlzdb(s m)48(3¢(d i’lhi}956(s22m 1H) @ 6.40(d. 1
H, 8 2H) ; 1(d. 7.85(t, 1H): 8.55(d. 1H):

9. 62(s 1H) Mg ESNB“UEHH 441 [ MH| 30 WD 97/ 22596
PCT/ GB96/ 03075 - -56-
The starting material was prepared as follows: A sol ution of

7- benzyl oxy- 4- chl orihe Gtaftitigioatsripl ivasprepirakasfolliovesc hl ori de (1. 349.
Thiony! chloride (0.75ml. 10mmol) was added to a solution of 4-(2-

15  hydroxyethoxy)pyridine (0.9g, 6.5mmol), (J. Chem. Soc. Perkin II. 1987. 1867). in
trichloromethane (20ml) at 5°C. The mixture was stirred for 1 hour at 5°C. allowed to warm
to ambient temperaturc and stirred for a further 2 hours. The volatiles were removed by
evaporation and by azeotroping with toluene 1o give 4-(2-chloroethoxy)pyridine
hydrochloride (1.3g. 100%).

20  'H NMR Spectrum: (DMSQOd,) 4.03(1. 2H): 4.62(1. 2H): 7.58(d. 2H). 8.77(d. 211)

MS - ESI: 158 {[MHY’

Example 18 _
A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline

(1S ]
(V]

(300mg, 0.94mmol), (prepared as described for the starting material in Example 15). 1-(2-
chloroethyl)-1.2-dihydro-2-pyridone (175mg, 1.11mmol), (J. Am. Chem. Soc. 1951. 73,
3635). and potassium carbonate (260mg, 1.9mmol) in DMF (30mi) was heated at 80°C tor 3
hours. allowed 1o cool to ambient temperature and stirred for a further 18 hours. The mixture
was diluted with water and extracted with ethy! acetate. The extract was washed with water.
30 dried (MgSO,) and the solvent removed by evaporation. The residue was purified by column

chromatography eluting with methylenc chloride/methanol/tricthylamine mixtures (100/0/0

SUBSTITUTE SHEET (RULE 26)



4mmol ), (prepared as described for the starting material in Exanple 1). and

4-chl or o- 2- fluoroaniline (444[err]l. 4mmol) in isopropanol (40m) was
refluxed for 1.5 hours. After 5 <cooling, the precipitate was coll ected by
filtration. washed with isopropanol then ether and dried under vacuum
to give 7-benzywewyrked 4- chl or o- 2-f 1 uor oani | i no) - 6- net hoxyqui REFEBIEAINTS
hydrochloride (1.1 3g. 64%. m p. 239-242[err]C [err]H NWR
Spectrum (DvsOd[err].) 4.0(s. 3H): 5.36(s.5¢H), 7.39-7.52(m 9H): 8.1 (s.
1H): 8.75(s. 10 1H) M5 - ESI: 410 [ MH| El ement al anal ysi s:

Found C592 H4.3 N 9.4 CerrJ]Herr]Nerr]AFJerr]

| HCI Requi r _ 1P S0k Yl i on
of 7-benzyl oxymffe?sif"’ctﬁl 8’3@0%)1“? ’a'or 0 i‘ lloﬁ%[f\‘ '@‘O%ﬁéﬂmow’uﬂnﬁtgzcﬁ 7rl2 ‘@géooi ?
hydrochl ori de §iB@drolL- ﬁﬁmic)hdmy]qTthbﬁMS))mgam%)efl uxed for 50 m nutes.
After cooling Ee m xture was poured onto ice. The precipitate was

col l ected by f'l"}Pc ?%‘?Un di ssolved in met hanol (10m ) and basified to
pH11 with aque irfim: AINISOIT 90FRMHTRY 38 441 1. AH2POY @RI 181} 6.4
solid product %2 coll ect ed(ﬁb d“?traﬁ on)";1 ﬂ'h’h? { ﬁgt er the(ri:nlet hdgra and

dri ed unders vatiiumhlde. Hiné. 35(dd lH) 7.42(ddd. 1H); 7.5-7. 6(m "H) 7.70(d. 1H): 7.80(s. 1H).
4- (4-chl oro- 2- gég(%%gg%(gol)m? hydr oxy- 6- met hoxyqui nazol i ne as 20 a

yel l ow solid (& m p. 141-143C [err]H NMR Spectrum
(DvBOd[err]) 3mM3(Esl: #HMH])- 05(s. 1H); 7.35(d. 1H): 7.54-7.59(m 2H):
7.78(s, 1H); 8.29(s, 1 H) M5 - ESI: 320-322 [MHH [err] 25 .

Thionyl chloride (0.55m, 7.55mml) was added to a solution of 2-(2-

hydr oxyet hoxy) Sihflic9 (700rrg 5.04mmol ), (J. Org. Chem 1977. 42. 1500).
in ane (20m ) at 5C. The m xture was stirred for 1 hour
at 5[err] CIO aI I Owedl-{menypropyl)-l ﬁ-dllardm-cbpyndoaqﬁﬁﬂmgut S4mmd!)dn metheldné or a

ot ot g or PHR: ABAb0G51 -5 BB Bl ninepg ) ARG 3D deacaes

hydr ochl ori de (Pafimed s&1860n of 4-(4-chloro- —ﬂuoroanﬂﬁxﬁ’?—h%ﬁﬁ&melhoxyqumazolme ( 300mg.
PCT/ GB96/ 03075

"H NVR Spect r ufo4mmoBcipreparef s desgribad fontps staning sraferiabin) Fxagpls Gy ang | H)
6.40(d. I'H: trﬂﬁ(ﬂﬂxosphmb (065 ..8an§61§ th mélhgrlenc chiorid¥R20mIFwhder ﬁﬁl%gI:rM'ﬂST.

-

15  The mixture was stirred at 5°C for 3 hours. allowed 10 warm to ambient temperature and
stirred for a further 18 hours. The solvent was removed by cvaporation and the residue
partitioned between ethyl acetate and water. The organic phase was separated, dried
(MgSO0,). and solvent removed by evaporation. The residue was purified by column
chromatography cluting with methylene chloride/methanol/triethylamine mixtures (100/0/0

20  increasing to 70/30/0.5) to give 4-(4-chloro-2-fincroaniline)-6-methoxy-7-{3-(4-oxo-1,4-
dihydro-1-pyridyl)propoxyjquinazoline (48mg. 11%%).

m.p. >250°C
'H NMR Spectrum: (DMSOd;) 3.56(m, 2H); 4.00(s, 3H): 3.54(1. 2H); 4.38(1. 2H); 7.42(d,
1H); 7.5-7.65(m. 5H); 8.43(s. 1H): 8.65-8.75(m. 4H)

25  MS - ESI: 455 [MH]'

The starting material was prepared as follows:
Sodium hydride (946mg of a 50% suspension in mineral oil, 19.7mmol) was added to
a solution of 4-hydroxypyridine (1.88g, 19.7mmol) in DMF (50ml) and the mixture stirred for
30 30 minutes. 2-(3-Bromopropoxy)tetrahydropyran (4.0g. 17.9mmol). (J. Chem. Soc. 1963.

3440). was added and the mixture heated at 100°C for 3 hours. The reaction mixture was
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5 Exanpl e 16 Tri phenyl phosphi ne (5.5g. 2l nmol) foll owed by

2-[ N-net hyl - N- (4- pyridyl)]am noet hanol (1.49g, 9.8mmuvl). (prepared
as described in EP 0359389 Al). were added to a stirred solution of
4- (4-chl oro-2-fluoroanilino)-7-hydroxy-6-net hoxyqui nazol i ne (2.23g.

7mmol ), (prepRoogdss descri bed for the starting material | nPERGBPIS07E5). i n
nmet hyl ene 10 chloride (60m ) under nitrogen. Diethyl azodicarboxyl ate
(3.65g. 21 mmol) was then added drogyi se and the m xture was stirred
at anbient tenperature for 2 hours. Ethyl acetate (200m ) was added
and the m xture was stirred for a further 2 hours. The solid product was

|l ected by filtration. hed with. ethyl t gt ' d d
£ nal Ly pur ) Plogdf oo Ginat#F et ualtiand e St e, Chei e v e
chl ori de/ met hamahiet, 4ELLEMESD)) ai®the Bylvé? retbved By eviipdrabion. SPlle residst was purifid t e

solid. The purified product was dissolved in nethyl ene ,
chl or i de/ met megetummehromptegiaphioelutinewith mathylene ehjoride/maethanobmixtyresd P/

hydr ogen chl Qri ive 1,149 ' | Or }Wﬁ ed & g fi:ktrate
and the vol a@?ﬁe%?i‘i’(l\%%sr) éon%\‘/'eeéi ‘%E/‘“‘z’%g@k’gﬂ‘ g‘[}?“ eoﬁﬁjﬂﬁq &@gggtﬁ’ghé\%{g
triturated wltSg, 88%er and the solid product collected by filtration and
dried under vacuu

o (aoch or o- SUNMRSTRRIT MGl dchdpten. 6H: § A5ty D353 G4m. 218 3.65-3 80m.

pyridyl)]am my@hh%yjm#hm(?sphil?ﬁ%bédﬁl@ﬁ|7.|9Q(si... . (2.75g. 75% as a white
solid. mp. 222-227[err]C err] H NMR Spectrum (DvsQd[err];
CF[err] COOD) 3. 294 solutien of 3{3arrahydrpyyransl-yloxy jprapyil- 1.4 dihggdro-4-pysdone (0.75g.

7.05(brs. 1H; - , R : 18(s.
LS50S, b s o S g Sl i Bl 3>
El ement al0 Andhe/edlatiles were removed bp tvigporatiGh tolpid 1-(3-hydrbxptbpyl)-1 Mdihdre-4-

g:[zesr;(r%! H err] %?Jg&%%ﬁéﬁ;]i‘g"g@gaglgif?vrvﬁnle?oﬁya Requires C 50.9 H 4.6 N

m Xt ure of

4- (4-chl or o- B NMOSERRHN: IMSOANY Y- D85 2ARLIRELY 08tk 2AP14.01£.1(m. 211): 6.0RALT.
0. 94mmol ) . (grepar ed as described for the starting material 1 n Exanple 15).
4- (2- 2H): 8.36m\Ab0 7/ 22596 |

PCT/ GB96/ 0304 . ga- . 58 -
chl or oet hoxy@yrg%i ]n"f:4 %’él ochloride (1 55ng. 0.79nmmol) and potassi um

car bonat & (260ng.
' Example 20
1-(2-Hvdroxycthyl)-1.4-dihydro-4-pyridone (221mg, 1.6mmol) was added to a stirred

solution of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (230mg. 0.7mmol).
(prepared as described for the starting material in Example 15). and tributylphosphine

20  (0.53ml, 2.}mmol) in methylene chloride (20ml} under nitrogen at 5°C. 1.1°-
(Azodicarbonyldipiperidine (552mg. 2.2mmol) was added in portions over 10 minutes and
the mixture was stirred at 5°C for 2 hours, allowed to warm to ambient temperature and
stirred for a further 18 hours. The mixture was diluted with ether, the insolubles removed by
filtration and the solvent was removed from the filtrate by evaporation. The residue was

25  partitioned between ethyl acetate and water, the organic phase was separated and dried
{MgS0,). and solvent was removed by evaporation. The residue was dissolved in acetone and
ethereal hydrogen chloride (1.2ml of a 3M soultion) was added. The mixture was left to stand
for 15 minutes and the precipitated product was collected by filtration. washed with ether and
dricd to give 4-(4-chloro-2-fluoroanilinc)-6-methoxy-7-[2-(4-0x0-1 4-dihydre-1-

30  pyridyl)ethoxy]quinazoline hydrochloride (54mg, 16%).
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1 .9mol) in NWP (20m ) was heated at 90[err]C for 2 hours. allowed to cool
to anbi ent tenperature and stirred for a further 18 hours. The m xture
was diluted with water and extracted with ethyl acetate. The extract
was washed with water. dried (MgS err]) and the 5 sol vent renoved by
evaporation. Twosmes®ue was purified by col um chromat ogr aphRCTEGBAGOMTS

wi th nmet hyl ene chl ori de/ net hanol m xtures (100/0 increasing to 95/5) to

gi ve 4-(4-chloro-2- -6l -
f 1 uoroani | i no) - 6- met hoxy- 7- (2- (4- pyri dyl oxy) et hoxy) qui nazol i ne (20rrg 7%
m p.. 200-202[err]C [err]H NVMR Spectrum (DvSOQd[err]) 3.90(s.

7 80(s 11! o JoyR Seppem: (DRI Sk fnoglhia. ol 4 83 Yf ﬁég *ﬁ‘?az-%b%m
The starting ridbeT.b&l. \MHsT pr7(5imedH R 8.30¢s| 1IdWS:77(s. 1H): 8.80(s. 2H)  Thi onyl
chloride (0.7 é?ggf)bé gas added to a solution of 4-(2- 15

hydr oxyet hoxy) rF Ilg 6. 5mol ), (J. Chem Soc. Perkin 11. 1987.
1867). in trichloromethane (20m ) at 5[ err]C. The m xture was stirred

for 1 hour at 5[err]C allowed to warm to anbi ent tenperature and
stirred ford a furt FStanmsmasenairwesmpmdaSefeﬂme renoved by

t db t t J
oL h or bt hoxy) SOAALIARACA Heloha 5Bl tERiEntith Bl nieral oil, 26 mmaly was addeg o
I\S/E ect IrE g Im (1 5DI\/Sai{18 ion of t}-hﬁdr&a(btzrxdﬂHP 5g4 26/ friol) 12 BMF (BOEﬁS(zdnd tﬁ’d’i%uxtlﬁe dnted. fordd
i m xt ur e

4- (4-chl or o- 2- ‘II;‘AIS%F oaﬁ%-ﬁrqm?i*? M&M°Wrﬁb&5%xﬁﬂpﬁaadﬂ1m Chem. S@SOW@- 70.

0.94mmol ), (praRY, GADRF (gﬁﬁausfae&dfaqa tﬁchﬁtxﬁfr@ﬁéaic@gt ﬁ@t%mhow jl%nlS)'
1-(2- chl or oet hy - di hydro-2-pyridone (1/5ng.

Chem Soc.!0195mixturgwas al?owed 363B). d-la\qd “pmmuaudrmapbdmamtl(vzm "nhegmm)

i ont 1 omper S aean iy et JHEL SO, Péndin oy Bl iipusBiRlon R Feiae”

was dil uted wiwds pnﬁﬁed b)aﬂﬂurﬁut:hrmhteﬁraph)t ¢luigwith ﬁ@ﬁi{ﬁh@chlﬂ?ﬁtﬁ’@ﬁhixﬁpﬁnﬂm&s
washed with wat and the solvent renoved by

evapor at i on. &5’ Pi &"F%"ﬂ@é 5%%7/ -iﬁd? BIVE éd?-ﬁ{?"e'mdmm ran-2-yloxy)ethy vl Gy diptly

eluting with r@},ﬁyﬁeqnggcﬁml de/ net hanol /tricthylam ne m xtures (100/0/0
WD 97/ 22596
PCT/ GB96/ 03075H NMR Spectrum: (DMSOd,) 1.39-1.68(m. 6H): 3.39-3.44(m. 1H): 3.64-3.78(r52H): 3.86-

3.92(m. 1H): 4.20(1. 2H): 4.64(s. 1H); 6.95(d. 2H): 8.36(d. 2H
MS - ESI: 224 [MH] .
A solution of 1-[2-(tetrahydropyran-2-yloxy)ethyl}-1 4-d1hvdro-4-pyndonc (500mg.
-23mmol) in acetic acid (4ml). THF (2ml) and water (1mi) was heated at 45°C for 4 hours.
20 The volatiles were removed by evaporation to give 1-(2-hydroxycthyl)-1.4-dihydro-4-
pyridone (221mg. 71%) as an off-white solid.
'*HNMR Spectrum: (DMSOd;) 3.70(t. 211): 4.06(t. 2H): 6.95(d. 2H): 8.37(d. 2H)

Example 21

25 A solution of 7-benzyloxy-4-chloro-6-methoxyquinazoline hydrochloride (132mg.
0.4mmol). (prepared as described for the starting material in Example 1). and 2-fluoro-5-
methoxycarbonyloxy-4-methylphenol (96mg. 0.48mmol) in pyridine (2m!l) was heated at
reflux for 3 hours. The mixture was allowed 10 cool. the solvent was removed by evaporation
and the residue was partitioned between cthyl acetate and water. The organic laver \;vas

30  separated. washed with water. brine. dried (MgSO,) and the solvent removed by cvaporation.

The residue was purified by column chromatography cluting with methvlene chloride/ether
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I ncreasing to 70/30/0.5) to give

4- (4-chl oro-2-fluoroanilino)-6-nmethoxy-7-[2-(2-0xo0-1, 2- di hydro-1

- pyridyl) et hoxy] qui nazol i ne (50ng. 129%. mp. 209-211f[err] C "H
NVR Spectrum (DVBQd6) 3.94(s. 3H). 4.35(t. 2H): 4.41(t. 2H): 6.22(dd. 1H):
6.40(d. 5 1RvooTnakdd s. 1H); 7.35(dd. IH). 7.42(ddd. 1H): 7prErGBHQINIS2H) :
7.70(d. 1H): 7.80(s. IH; 8.35(s. 1H); 9.53(s. 1H M5 - ESI: 441
[ MH] Exanpl e 19 10 1-(3- _¢2-

Hydr oxypr opyl ) - 1. 4- di hydr o- 4- pyri done (220ng 1 .44mmol) in nethyl ene
chloride (4m) followed by 1.1'- (Azodlcarbonyl)dipiperidine (720ng.
2.86mmol ) we

rre
2 Carcni br o ARG s Hhe et B ot asiplias o ey s sigriss and mpsang to sive 7
0. 94mol - Iy a e 15
D e e P S0m )
under nitrogeff%k 5C. 15 The m xt ure was stlrred at 5[err]C for 3 hours.

al | oved t o vrm,f SRR a3 )ah‘ﬂgs?%ﬁg% 98¢s. 3HRIS L] s 157 Pa 18

hours. The sol've t|o

partitionedl beHwesI(El hy 7. menﬂj qg. @nusam 8H): 7138¢s. ®Hg$rﬁ4C(s.nhﬁs‘E65@6s. 1H)
separated, drjed %B Jerr]), and solvent renoved by evaporation. The
resi due was pM‘Si'f %d“w chromat ography eluting with nethyl ene
chl ori de/ met hppplehdal AGAIS: am ne fhwidur e 6380/ 0/ ¢y 49 ingrggsing to

70/ 30/ 0.5) to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-/-[3-(4-oxo-1, 4-
di hydro-1 - py(.thaN)(BJdeUi_ﬂ qui naRequiree @A&hg. 11¢h 4.7 N aPth  >250[ err] C
"H NMR Spectrum (DVMBQd6) 3.56(m 2H); 4.00(s, 3H): 3.54(t. 2H); 4.38(t.

2H); 7.42(d, 1H); 7.5-7.65(m 5H); 8.43(s. 1 H: 8.65-8.75(m 4H) 25
M5 - ESI: t@55 [ MH ' The starting material waihepab@a¢fbnewﬁateri al was prepared as
fol | ows: Sodi um hxdrl de (946ng. of a 50% suspensi on i.n m neral

oil. 1 9.7mol) was ‘aBdgreoh(4-luoro-2metaylei-pigierbanyld mefhy! eaehonpte @p-emmolgg.

19. 7mmol ) in Birod0h9 A2pask ﬁnb&um(wmﬁcﬁmm&m é:ﬁunoﬁ@ 00m6q}.d &th Sﬂ%&ﬁm

2- ( 3- Bronopr opoxy) t et rahydr opyran (4. 0g :

3440). was ad(Henlhwas stimed phder hydrogenat ¢ 3 aynospberes tmgxssu@ fhobﬁ bour'srh Ehey @&drat on

m xture was

PCT/ GB96/ 03075
15  cvaporation. The rcsidue was purified by column chromatography eluting with petroleum

as removed by { 1lu¥\190n &n%%ﬁ %latumaceous earth and the solvem removed by

ether/ethyl acetate (7/3) to give 2-fluoro-3-methoxycarbonyloxy-4-methylaniline (6.56g. 94%)
as an oil which crystallised.
'H NMR Spectrum (CDCl,): 2.09(s. 3H): 3.66(br s. 2H): 3.90(s. 3H): 6.54(d. 1H): 6.83¢(d. 1H)
A solution of sodium nitrite (1.63g. 23mmol) in water (19ml) and ice (48g) was

20  added dropwsie to a solution of 2-fluoro-3-methoxycarbonyloxy-4-methylaniline ( 3.§3g.
20mmol) in 35% sulphuric acid (48ml) at 0°C. The reaction mixture was stirred at 0°C for 30
minutes and a solution of copper(I1)nitrate trihydrate (467g. 1.93mol) in water (780ml}
followed by copper(Il)oxide (2.65g, 18mmol) were added. The solution was extracted with
ethyl acetate. the organic layer was washed with brine, dried (MgSO,) and the solvent

25 removed by cvaporation. The residue was purified by column chromatography eluting with
petroleum cther/ethyl acetate (8/2) to give 2-fluoro-3-methoxycarbonyloxy-4-methyiphenol
(2.13g. 53%) as a yellow solid.
'H NMR Spectrum (CDCL,): 2.13(s. 3H): 3.91(s. 3H): 5.11(br s. 1H): 6.78(d. 111): 6.93(d. 1H)

30 Example22
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-60 - allowed to cool. diluted with water and extracted with ethyl
acetate. The extract was washed wth water. dried (MgSO err]) and the
sol vent renoved by evaporation. The residue was purified by col umm
chromat ogr aphy eluting with nmethyl ene chloride/ nmethanol m xtures (100/0

i ncreasing to W ®)225%6 give PCT/GE56/03075
1-[3-(tetrahydropyran-2-yl oxy)propyl]-1.4-di hydro-4-pyri done 5 (1. 5q,

359 . [err]H NVMR Spectrum (DvSOd[errky-1.35-1.75(m 6H): 1.95(t. 2H):
3.35-3.5(m 2H): 3.65-3.8(m 2H); 4.12(t. 2H); 4.57(s. IH); 6.95(s.
2H): 7.94(s. 2H). A solution of 1-[3-(tetrahydropyran-2-yl oxy
propyl]-1.4-di hydro44-0yri 18 g D) e ol enanl.do (8m ),
THF (4m ) and wat erA?ﬁ%é %geh@gz{égqg?h?gfaerrﬁ?% or%ﬁﬂ‘glgg{rﬁgw ?8%%13

vol ati | es wer metheryuithzblinedhydypolilatideid 70rg.glimusol 1 4¢(chldigrdetbylyy mehylthipzole

NVR, Spoct r um PydomaisiTie U 2giob. Bsessumygaronie (B! gl ogpotassgm odider
211): 6. 91(mM (40mg) iPDMF (?51%%9(\{% hédibd at 60°C }7 22 hBS.: THOMiRYEvad Bilowed to cool

Exampl e 20 dr oxyet hyl ) -1, 4-di hydr o- 4- pyri done (221 ng,
1.6nmol ) was aoiipagtitioned bepwicen eshy! acetate agdv)wgplr. ofhc@tganic layer was washed with water

4-(4-chloro-2-fluoroanil.i WA -6 ' i -
0. yrmoly 01 0 Fand BB AISL A BN ABL BRI, THE rlsfald Vs cispotveq
15). and tri b mkthis phointl fandOl M 6élidE hiydroRidé (2mipivas addedmid e aaueitined e 30
(550mg. 2. 2mER P oReR pVTBF R Asic Peiml] At c Brepiiyent Fas reppged by
Femper ature. agdiroriiofn! Th Sl i Horfely eherst et APL EQINRE Rilks SRR 6-
di l ut ed wilfh @0%apf methanal iswater| Goncensiated ddigphloric acid (0i3ml) was aslded redthe he
sol vent was removed. fromithe filt qAF: ation.  The resjdue was 25
bart 11 omod bPREEH SR Burderbid Sty SIORPRAL kpred BPGRRRRAUE HRScddue
separ at ed and v itrftdrated with dcblgeOc6ligc]et by didshativn) wahed WAl adeano afdl diied under
evaporation. The residue was di ssol ved in acetone and et hereé\;ii

s left

hydr ogen chl orVPerenyat Sotf toggived-Enfluerert-hysrpxyrd-methyjaniling) g methaxyria((

to stand ' : P i oyvas col | ected by
filtration. mg«%@%lt%%oﬁﬂ%ﬁ@?&hﬁ%oﬁﬁﬁﬂdgéﬁ ﬁ)ﬁgfj\%%m/w

4- (4- chl orl6- 2-HINMR Ganettum SPMSQdek Ky SHII269( 5 3B A0 360 1ybos. 111)3D34(s.
pyri dyl ) et hoxyfiud 9AZ AP 7.1 (8 iR SHR 1R A B 8% 1 8.790s. 11: 1.5 e
PCT/ GB96/ 0307MS - ESI: 427 [MH}" -61 -

The starting material was prepared as follows:

20 A mixture of (4-fluoro-2-methyl-5-nitcophenyl) mcthyl carbonate (3g. 13mmol). (EP
0307777 A2). and platinum(I1V)oxide (300mg) in ethanol (60mi) was stirred under hydrogen
at 0.3 atmosphere for I hour. The catalyst was removed by filtration through diatomaceous
carth and the solvent removed by evaporation to give 2-fluoro-5-methoxycarbonyloxy-4-
methylaniline (2.6g. 100%) as a solid.

25 "H NMR Spectrum: (CDCL,) 2.07(s. 3H); 3.87(s, 3H): 6.52(d. 11): 6.80(d. 1H)

A solution of 7-benzyloxy-4-chloro-6-methoxyquinazoline hydrochloride (800mg.
2.4mmol), (prepared as described for the starting material in Example 1). and 2-fluoro-5-
methoxycarbonyloxy-4-methylaniline (570mg, 2.89mmol) in isopropanol (20ml) was heated
at reflux for 2 hours. The mixtwre was allowed to cool to ambient temperature, the

30  precipitated solid was collected by filtration. washed with isopropanol and dried under
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"H NWMR Spectrum (DvSQd[err]) 3.98(s. 3H): 4.63(dd. 2H): 4.83(dd. 2H):

7.42(d. 1H); 7.50(s. 1H): 7.56(d. 1H); 7.6-7.65(m 3H): 8.39(s. 1H):
8.77(s. IH: 8.80(s. 2H M5 - ESI: 441 [ MH 5 The starting
material was prepared as foll ows: Sodi um hydride (1.27g of a

50% suspensi eyo ymzggsneral oil. 26.4mmol) was added to a PCTHGBY03035 Of

4- hydroxypyridine (2.5g. 26mmol) in DVF (50m ) and the m xture stirred for
3 m nutes. 2-(2-Bronoethoxy)tetrahygropyran (5.0g. 23.9mol), (J. Am
Chem Soc. 1948. 70. - 4187). in DVF (5m) was added and the m xture
heated at 80C for 3 hours. The reaction 10 m xture was allowed to cool.
diluted with water and .extract i th _ethyl acetate. The extract. was
Whshed it h VIR0 ERF AT T TS enEs Do) S - FES sty -

evapor at i onmetHdRyquifiz6liR hvdrochloM@s (104 7T%gd by col unm chr omat ogr aphy
eluting with rret%? ene chl ori de/ met hanol m xtures (100/0 increasing

to 97/3) to HBNMR Specsrum: (MR TGO 2.205. 3Ky 3e85s: 311 40(a-HnS:3He-24H):
i d 1 %rpy. 23 2 : t DVBQOd 1.39-1.68
gal; 8.”3953732?’(%%%&?-@.’&E?’@.‘-]%*FW%’?CJEE‘. ( %ergrzl()m 111); 4. (ZCT(t.

2H): 4. 68(sMSLHESL: S60(d] 2H). 8.36(d. 2H) MS - ESI 224 [ MH]
A sol uti f 1 -[2-(tet d - 2.yl thyl]-1 . 4-di hydro-4-pyrid
(soomg. "' 3 Date PR IOt A e OB Ao o meRIGTIRORY ) o

heated at 4a{efiok}duind2blidt H}ﬁﬂfcﬁloriaé)gooﬂiﬁ,el .¥19}n3$)ia11@§0%ﬁ:5ﬁadi\ﬁma¥-%ﬂar_ bl
evaporation to give |-(2-hvdroxyethyl | . 4- di hydr o- 4- " pyridone

(221nmg. 71%109me in BMF-(MPmb)emetbanod ( l%nzl)- and tfighlerbrictimae (GPabrwasistir¢dOmeed| err ] )
3.70(t. 2H); 5. - 4 N , le 21 .25
A ol uti on BrioB1 sfidephde idore 1) holl InC LSty &as removed by SFHTRp Syl

(132ng. 10  diaidmatsamlearth ypl thp solaht aas famwcd Beebaperatio eTHetrevidue vehs thithRkddal i n
Exanple 1). and 2-flyoro-5-_ | nmet hoxycar bonyl oxy- 4- net hyl phenol (96ng.
0. 48mmol ) i Ahehegicqllectesi iy filifationpad degd wpder vacuump give ¢-(2dluom-3rours. The

m xXture was p@ilRYEfbdnPlok LA methyIEniRR)VER driBS6-hRIFBYFfhiti¥o 9 RhIbARE

and the residue was partitioned between ethyl acetate and water. The

organi ¢ | ayé?70mis 98%8). separated, washed with water. brine. dried

(MgSO err]) V. o\ F@d, | . e JLesi was
purified by gmfr‘rn%?’gﬁﬁ’lg‘ng%"ggr A Vfgf'dﬁ)%%gﬁﬁf’h‘g{’]ﬁ%l3§He7'gﬂr"‘o'r*ﬁdy§et§her
15~ 1H), 7.5¢d. 1H): 8.20(s. 1H): 8.77(s. 1HY: 11.35(s. 1H): 11.79(s. 1H)
MS - ESI: 374 [MH]

Example 23 .
A mixture of 4-chloro-7-(4-pyridylmethoxy)quinazoline hydrochioride (350mg.

20 lmmol) and 2-fluoro-5-hydroxy-4-methylaniline (155mg. 1.1mmol). (prepared as described
for the starting material in Example 13), in isopropanol (15ml) was heated at reflux for 1 hour.
The resulting precipitate was collected by filtration and purified by reverse phase HPLC using
a gradient (0-75%) of methanol in water. Concentrated hydrochloric acid (0.5ml) was added
to the combined fractions of pure product and the solvent was removed by evaporation to give

25  4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(4-pyridylmethoxy)quinazoline hydrochioride
(140mg. 28%). _
'"H NMR Spectrum: (DMSOd,) 2.16(s. 3H): 5.69(s. 2H); 6.19(d. 1H): 7.1(d. 1H): 7.48(d. 1H):
7.66(dd. 1H): 8.06(d. 2H); 8.84(s. 1H); 8.86(d. 1H): 8.90(d. 2H); 9.7(br s, 1H): 11.71(s, 1H)
MS - ESI: 377 [MHT

30 _ Elemental Analysis: Found C 509 H 4.9 N 111
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(70/30). The resulting solid was crystallised from nethylene chloride and
met hanol to give 7-

benzyl oxv- 4- ( W@PUPEH 5- hydr oxy- 4- met hyl phenoxy) - 6- met hoxy qul FEFB0AES

(120ny. 649 . [err]H NVMR Spectrum (DMSOd[err]) 2.15(s, 3H):
3.98(s. 3H) 5.35(s. 2H): 6.75(d. 1H): 7. 1343k 1H); 7.37(d. 1H):
7.45(t. 2H): 7.48-7.56(m 3H); 7.58(s. 1H): 8.54 (s 1H): 9.65(br s. IH
M5 - ESI: 454 [ MH| El emental Anal ysi s: Found C 67.8 H 4.9
N 6.9 C[@%Fl,],ﬂﬁ.ﬁ&h“}b@ﬂdlQ%_g]tﬂrgs Oc diferr]i9 4. Requin ey 49,67. 7 H
4.7 N 6.9% 10 ) e starting material was prepared as

fol | ows: The starting matsrial was prepgred 4s| fallews:2- et hyl - 5- ni t r ophenyl )

met hyl carbonate (84. ; P 0307777 A2). . & | atJj nun(.l.\) oxi de
(174nmg) in et hanoIS%?T%%@r"a J%?]Odn&%)?l&g’csé' Pt e on in mm%%?r'ﬂ;ls&’é%otnsws%g%ﬁlﬁﬁder
hydr ogen at Isofitioh ePébhdoeanahylpgidise (Hg36mniol aITHE (30 a8a ti! dfiture heated@S
renmoved by fi Ihr ation through,_ di atﬁon&lﬁeous .earth and the sol vent renoved by
15 evaporat i HUX fpRdS pirytes, o -Klaeroput- y&gaHyRzelin-frone Cix RaedgH ephsm-doat i ng
Wi th petrol eugliion B 1967 B)/ ﬁ&@ﬂhe&ﬂgﬁﬁhﬁwﬁ; 'Iem’f%&'svgéd'\é&éﬁ‘%“‘ and the mixture was.

2-fl uor o- 5- met hoxvcar bonyl oxy- 4- et hyl ani I'i ne
whi ch cryst al heateddt 120°C for J0aninjites. NKIR rixace wasallo8eCid @wt. Jdjlute? wi (vaater 340mi)

ol ot on'of sEHNGRARER 13HE v h-Srmiginvasiies i, Hhnrelipmprrsiaisiss)

was 20  addegbildéedbysfikration. avastied Withowatét then cther and dried under vacuum to give 7-(4-
2-fl uoro- 5- met hoxycar bonyl oxy-4-net hyl ani li ne_( 20mol ) in 35%
D

_ 3. 93g.
sul phur i c!®ci RyridyiEpathoxy}> Grdifydraguingplind-ana (| JRS.1%ur e was stirred at 0C
for 30 ] Moy 15 28 bl ) BT i byl at &, 79.
1" 93m0l) i n o g an SORSOK) PR A PEST S A TAE AL EPSUT 45
18mmol ) wer e @dddd8.6()so0l uti on was extracted with et hyl acetate.

t he organic | ayer S_.was wi t.h.brine .dried Sqerr] th ol vent
25 renoved by evd%%?’z‘ﬂ"iec?g?'q‘m@"?yég’f’}tﬁ'ﬂ’@’)ﬁaéd'st‘ﬁ'g’a{ﬂﬂ%ﬁv4?§28F Z’#ﬂmg. T.26mmob.
chr omat ogr aphpM#H (Widrdg akd thivnyl chloride 10l QEhRidAQL 67T Wt 1 86! The véIBIIe3 wkie
give 2-fl lu_or 0- 5- mef hoxycar bonélleoxy- 4- et hyl ﬂgenol (2. 13fgl' 53% as a
yel | ow solq d. removed by gyapguation, the resifiye (apirytiraled (with esher.golectert hy: filgawpry washedy) -
5.1 1(br s. 1¥ith effier/dhd dried tlder Gaclith o gibkh-chiorR7-(4-pHdYRhER GG )quinazoline

hydrochloride (435mg. 98%).

'H NMR Spectrum (DMSQd,) 5.7(s. 2H); 7.32(s. 1H); 7.35(d. 1H): 8.1-8.2(m.3H):

8.62(s.1H): 9.0(d.2H).

20 MS - ESI: 272 [MHY

Example 24
A solution of 1.1°-(azodicarbonyl)dipiperidine (378mg, 1.5mmol) in methylene

chloride (Sml) was added dropwise to a suspension of 4-(4-chloro-2-fluoroanilino)-7-

19
W

hydroxy-6-methoxyquinazoline (160mg, 0.5mmol). tributylphosphine (303mg, 1.5mmol) and
2-(imidazol-1-yl)ethanol (67mg. 0.6mmol), (J. Med. Chem. 1993, 25. 4052-4060). in
methylene chloride (8ml) and the mixture was stirred for 3 hours at ambient temperature.
Acetic acid (60mg, Immol) was added and the soivent was removed by evaporation. The
solid residue was adsorbed on silica and purified by column chromatography eluting with

30  methylene chloride/methanol (9/1 followed by 8/2). The resulting white solid was dissoived

in methylenc chioride/methanol and a solution of 5M hydrochloric acid in isopropanol was
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A m xture of 4-(2-fluoro-5-nmethoxycarbonyl oxy-4-nmet hyl anilino)-7-hydroxy- 6-
met hoxyqui nazol i ne hydrochloride (470ng. | mmol).

4- chl or omet hykgds48b41Y! t hi azol e hydrochl ori de (368ny. ParTrGB)6/03075

pot assi um car onate (414ng, 3mmol) and potassi um i odi de (40mg) in DWF

(15m ) was heated at 60[err]C for 24 hour§ The m xture was all owed to cool
5 and partitioned between ethyl acetate %nd wat er. The organic | ayer was

washed with water and brine. dried (NgSC{err]) and the sol vent renoved
by evaporation. The residue was dissolv and 1M

sodi um hydr oadded Tlﬂﬁﬂ)"cﬂia‘gasa‘ﬁﬁ%ﬁdé?ﬂﬁvﬁwqﬁ‘ﬂﬁ F‘t‘ sgﬁ}‘f‘%‘(ﬂ'ufrﬁé‘} 31‘ ether.
m nutes. CongenLy %‘E}gdwme‘?ﬂ?%ﬁ% brredAfnlgel \fagum&glm(ﬁEiH@Hﬂ-ﬁhﬁnﬁﬂhﬁﬁﬂb nas

removed by evapor at 1 on resi due was purif by reverse phase HPLC
eluting wit h(2@(:ghhdolehyl)c(tﬁoxyl{ii-mGm%yquinmhtﬂmdrmh}mrrdatléﬂmgclﬂ%)ent rated

o oduct and. ThaM bessiimsrdSoA e, fuk I, 2y STD’ bR, 7 480, 0 ©

triturated wyg 72081 IR 7661 Pk 7020y 1H); 7isaal LN 8.4065 DAY 8YWSLS) | AR OLIN mmd
dri ed under vacuum at 55[err]C to give

4- (2-f | uor o- MSwESlo4MA- IMHBEL hyl ani | i no) - 6- met hoxy- 7- (( 2-

met hyl t hi azo y) qui nazol i ydr ri dey(225n0. 4

[err]H NMR Sgég}erxumml d[err],) ZPW béﬁ)2 69? &F I—|),N4§f()§%( 3H):
4.7(br s. 1HC,HaN3G{CIF 0.4H, 07HZ]HRBqﬁrtﬁl((d48.1’>l—|) H 40d. 1N) 14.2%60( s. 1H):
7.74(s. 1H). 8.33(s. 1H); 8.79(s. 1H): 1 1.5(s. 1H M5 - ESI: 427

[ MH The starting material was prepared as follows: 20
A m xturggof (4-fl U%QmZnﬂEm)@rmﬁwﬁu répdinRYbllowset hyl carbonate (3g.
13mmol ). (EP 0307777 A2). 4pI atinum(1V)oxide (300rrq1 i n et hanol
(60m ) was sti rred M"?ﬁé\o“h’i/aﬁ’éwh’xv' -chlorgi6-methoxyauinazaliag Bydreghloridedl2e. The

catal yst was 5 g‘g{ﬂ? QH@] ). and £&kibR-And t he
sol vent renove OI?gQ/rQ%acr)%da I(%.%.IT b%&‘fg%r\%% @Sg%ggwng xl§/c)a?%onyl oxy- 4-
met hyl ani | i ndlubdafifine U49#manl)dn sopioganol 40nl pwas] Hdatsil/R Bffecfor lfihours. The

ool il on o%“‘gtz'ﬂe‘ﬁi%ﬂk%ﬁ’ﬁg ip GO, e BT AP TRy P it e

(800ng. 5 htlen e(}m‘» aRAdrRd vaBerd@iin Regve Dherkzjloxptadchiog-2at eri al in
Exanple 1). and -fluoro-5- met hoxycar, bonyl oxy 4 nmet hyl ani | i ne
(570mgy, 2. 89d%mt0pnilxn01-@wtmpm1wzvlzvrhﬁf%" at reflux for 2

hours. The m 3? aI | owed to cool to anbi ent terrper ature, the 30
precipitated s 17 was collected by filtration. washed with isopropanol and
dried under 'HNMR Spectrum: (DMSOd,) 4.0(s. 3H): 5.36(s. 2H): 7.39-7.52(m. 911): 8.1(s. 1H): 8.75(s.

1H)
20 MS-ESI: 410 [MH)
Elemental analysis: Found C 59.2 H 4.3 N 94
C..H;;N,0.CIF HCI Requires C 59.2 H 4.1 N 9.4%
A solution of 7-benzyloxy-4-(4-chloro-2-{luoroanilino)-6-methoxyquinazoline
hydrochloride (892mg. 2mmol) in TFA (10mi) was heated at reflux for 50 minutes. The
25  mixture was allowed to cool and then poured on to ice. The precipitate was collected by
filtration. dissolved in methanol (10ml) and basified to pH11 with aqueous ammonia. The
mixture was concentrated by evaporation. the resulting solid product was collected by
filtration. washed with water then ether and dried under vacuum to give 4-(4-chloro-2-
ﬂuoroanilino)-7-hydroxy-6-rrielhoxyquinazoline {460mg. 72%) as a yellow solid.
30 m.p. 141-143°C
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vacuumto give

7- benzyl oxy- 4- (2-fl uor o- 5- met hoxycar bonyl oxy-4- et hyl ani | i nl\rkr

met hoxyqui nazovo sre2$9¢dr ochl ori de (1.0g. 77%. [ err] H NVIETSERIGOI P,
(DvsCd[err]; CFlerr]COOD) 2.2(s. 3H): 3.85(s. 311): 4.0(s. 3H); 5.37(s.

2H) : 7.3-7.55(m 8H): 8.13 (s. 1H): &76(s. 1H) 5 M5 - ESI: 464 [ MH
A m xture of

7- benzyl oxy-4-(2-fl uoro-5-nmet hoxvcar bonyl oxy- 4- net hyl ani | i no) - 6-

pal 1'adh am on- AR skt (DRISCE SISy A5 GTH: 7. %?ﬁ‘afﬁﬁ%z 1005 2
trichl or onet Wai8¢s. (HRBI2P(swdH) sti rred under hydr ogen at at nosphere

pressure for h T at al yst was renoved by f||trat|on t hrough 10
di at omaceous @%rgg{ anlbmﬁﬁi sol vent was renoved by evaporation. The residue

was triturated with ether collected by filtration and dried under
vacuumto give 4 2-f 1 uor o- 5-
met hoxvcarbo met hyl ani | i no) - 7- hydr oxy- 6- met hoxyqui nazol i ne

hyd hli d DIV
2y2g?g ngl) 3 87( < " ggﬁ#@”“?gﬁmmﬂ“&%wg%ﬁf& 7"t {“'a"%g’a%’h?r@ 5(d.
éI;)zL; : E/H 2]0( S. (448mg. Eg 4ﬁ1?||((ﬁ) girbbared]a‘h da&fibed fokhe sﬂa_ni:;;.?xﬂétma]tcl i Example 24ySand ESI :

. a e . ure .o .
2 Sl oo 7 ( POBSHITH SReA 7S mE 4 2D in DN A Bl vts e a smbient smperature o) )
and 2-f | uor o-ggr fo/fineiey.- Aoﬁmrmétﬁnﬁ-memvmm%gkcmorm?wmg( PB&RALE W8S

descri bed for the starting material 1n I'n i sopropanol
(15 m) wés reddedandahe mixture was brated ah§R7PC for 3.5 hourfhéhcr wactionimigtupr was ghlowad to

was col |l ecte [ evers hase PLC

a gradi ent (8c slé%i »\;a pﬁ' ﬁano g'l'e% vva& g‘a%éﬁgévr? y °rh\}'8r oc'l‘n'l%arﬂsspagaé?d

(0.5m ) was oxkdhel with watet. tbnhchdrled)fMgSG:,dafid he kolods rtﬁiiovpdl beewiportlion. Pivdoliie

sol vent was renpved b oratio |ve

4- (2-f 1 uor o- SEHGHIVERY: “Mﬁw 1 EHE g’@Ehyp‘ijl‘th’ﬁb‘l‘ e Qi nazol i ne

gy(ig?cm ori de\nethylene &Mﬁ@?ﬁcet&&%ﬁe/mcthanol (]iO%SVﬂ fdll% @W%WWW Tﬁl%@i‘ih@r r])
S ;

7. 66( dd ptgﬁgé;@jld vmﬁisscgvgw(xgneﬂ]ylm ch@rlgqmthanol}qu agolg(ﬁr(rdof SM-Hpydregen( br

S, cmu'{.&l in d&oﬂ?‘?:%ngb( Igll)l\@aSﬁdEc%g Paﬁlyar k’g‘iﬂf[liﬁ {eli t(?’ gxe prec1pelatlon oé}la

Anal yS| s:
white solid. This solid was collected by filtration and dried under vacuum to give 4-(4-

chloro-2-flueroanilino)-6-methoxy-7-((2-methylthiazol-4-yl)methoxy)quinazoline
hydrochloride (240mg. 35%).

20 m.p. 220-225°C
'H NMR Spectrum: (DMSOd,) 2.68(s. 3H); 4.0(s. 3H): 5.36(s, 2H): 7.46(dd. 1H): 7.54(s.
1H); 7.61(t, 1H); 7.7(d. 1H): 7.71(s. 1H); 8.26(s. 1H): 8.83(s. 1H)
MS - ESI: 431 [MHY
Elemental Analysis: Found C 493 H 4.0 N 113

25 CyH(N,O,CIFS 0.311,0 1.5HC] Requires C 489 H 3.7 N 11.4%

Example 26
Using an analogous procedure to that described in Example 25. 4-(4-chloro-2-
fluoroanilino)-7-hydroxy-6-methoxyquinazoline (224mg. 0.7mmol). (prepared as described

30 for the starting material in Example 24), and 2-chloromethyl-1-methylimidazole
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CerrJHerr]Nerr]derr]F 2.4H err] O 2HO Requires C 51.2 H 4.9 N
11. 4% The starting material was prepared as follows: -

Sodi um hydri &, éfhdgd of a 60% suspension in mneral oil. l|rmesosneyes added
to a sol ution of 4-hydroxynethyl pyridine (4g. 36mmol) in THF (30m)
and the m xture heated at 5 reflux for 815 m nut es.

7- Fl uor o- 3. 4- di hydr oqui nazoi i n-4-one (1 g 6mmol ). (J. Chem Soc.

section B 1967 449) . was added. the THF was removed by evaporation. and
the m xture ed at 120[e or 30 m nutes. The m xture was

al l owed to d’déllochle'i'qlqjﬂ é@fﬂﬂ\n Oc $mipab) sere ')ed to give 4-{dnghlpre-2:fiyoreanilinaks- pHg

th concent [ )
col | ected” by hfl-TIHAER)ajdanilcs it nIASSUBHIT Sonif ey,
vacuum t o gi'HANMR (Spectfunft (DMSOAY3. 841530 0y4.0A s. 3 ds. AYdr BHuv.Ad@a) IHY: 2.60nH);

7. 15- 9. 22( m7 5 0 e I B PR IR Bl s BT 5 64 oy

A m xturg ofpmg- (.:gr QY4 Amet hoxy) - 3. 4- di hydr oqui nazol i n- 4-one (320nyg.
1.26mmol). rop) and thionyl chloride (10m) was heated at
60[err]C forElimﬁtB@JrAna B vol atiles iopad 1 5 48dhpved! hp evapbdd®i on. the

residue was @&y tdq‘i@g . i 8ENRS uP_gsol beﬁ;gzd by f4 4 t ratyy qf.qpvashed

wi th ether arr er vacuu

4- chl or o- 7- (0123s0ptapghatet hoxy) qui nazol i ne hydr ochl ori de (435ny. 98% .
[err]H NVMR Spectrum (DvsCQd[err]) 5.7(s. 211); 7.32(s. 1H); 7.35(d. 1H):
8.1-8.2(m 3H): 8.62(s. 1 H); 9.0(d.2H). 20 M5 - ESI: 272 [ MH|
Exampl e @4 Example27 A solution of 1.1 '-(azodicarbonyl)di pi peridine
(378ny, 1.5mmoD I'n et hyl ene chloride (5m) was added dropvm se to a

suspensi on of 4- (4A ahixwresd 2-Rtilnerwamcthoxpjartonylpgy-4-methylanilino)-7-hydroxy-6-
ol ) andrenexipaRfile bl TRl iR oBARSRYo Dl A,
1993. Zg ;1052111&%6&])[1 Exdinplc 22). 2@Rlbfonetind- 1ahéthylinidadofiyirathldrid & 3 38ing] MQOMB-S

t 3 t t
ol ) s acRRRIS P pBa 1 e YRR B By Bsrgy odid GEira i AR ST s 1y

resi due yas Rdea rabembcqar 3 hbirs. aTiNHixBié Whi QRbwel 1C@ol Bl akitiiiBd B&ivedethyl
eluting with 30 met hyl ene chl oride/ methanol (9/1 followed by 8/2). The

resul ting whice@tesndivatena Theiprsanic axer Was separgted. washeyl|vdthevaien a9d beng- dehanol
and a sol uti fl\ﬂgﬁ,) 2M tﬂé’ QJIQ&Q l'c%dvgd B&b\%pbﬁnbé Oﬂ(e%%kodﬁ@lswas dissolved in

methanol (20ml). 2M sodium hydroxide { 1ml) was added and the mixture stirred for 15
minutes. Concentrated hydrochloric acid (0.5ml) was added and the solvent was removed by

20  cvaporation. The crude product was purified by reverse phasc chromatography eluting with
methanol/water (1/1). Concentrated hydrochloric acid (0.3ml) was added to the combined
fractions containing the pure product and the solvent was removed by evaporation to give 4-
(2-fluoro-S-hydroxy-4-methylanilino)-6-methoxy-7-((1-methylimidazol-2-
yl)methoxy)quinazoline hydrochloride (100mg, 21%).

25  'H NMR Spectrum: (DMSO0d,) 2.17%(s, .3H); 3.95(s. 3H): 4.01(s, 3H); 5.70(s. 2H): 6.92(d,
1H): 7.12(d. 1H): 7.63(s. 1H); 7.77(s. 111); 7.83(s, 1H): 8.43(s, 1H): 8.82(s, 1H); 9.7(br s.
1H); 11.62(br 5, 1H)

MS - ESI: 410 [MH]

30 Example 28

SUBSTITUTE SHEET (RULE 26)



WD 97/ 22596

PCT1GB96/ 03075 - 66 -
added. The sol vent was renoved by evaporation and the solid was triturated
wi th ether. filtered. washed with ether and dr| ed under&%%w&wso gi ve

4- (4- chl or o- 2wblarzsvani | i no) - 7-

(2- (i mdazol -1-yl) et hoxy) - 6- net hoxyqui nazol i ne hydrochl oride (180ng, 749 .
"H NVMR Spectrum (DvBQd[err]) 4.01 (s. 3Hp9-4.62(t. 211); 4.76(t 2H):
7.44(dd, 1 H): 7.48(s. 5 1 H: 7.59(t, 1H); 7.66(dd. 1 H: 7.72(s. 1H);
7.84(s. 1H): 8.41(s. 1H); 8.78(s. 1H): 9.22(s. 1H) M5 - ESI: 414 [ MH

El enental Anal ysi s; d 27. 4-(2-fiokd- 50
C[err]H[err]N[err]'C’f %dx]\aa'l_oggu lé%&rlect)oéHC?&cRg%e&lnr’gghﬂpl 48. 6( H4.0

N 14.2% 10methoxvcarb'ﬁhjﬁlost-ammm@amdm@-ﬁfm!kimmé-tpc@MéM’W bydreghdoride

A sol ut f 7 benzy! 6- | 1
e O S e e e el op L TS R i it e (L
Exanple 1). ?&gar@a& hlcﬁro?orgemyummief(k&!«ﬁrgmraslnmm vééélédzﬂmndd to giher™ei(3- i n

I sopr opanol was heated at reflux for 1.5 hour m xt ure
was al | oned ucntum:domlah'é"*r}ﬂmtb‘rﬁy&ﬂdzmr%é‘r'!."éE‘t‘é‘d"ﬁ‘y‘hﬁ"f’!“!““é’t)‘i"bn washed

with 15 isopraepano =) dried under vacuumto give
7- benzyl oxy- m CYHT'W?Z‘SQ"?EM" ﬁiboroanl | i no) - 6- met hoxyqui nazol i ne

hydr ochl or i dep(NMR 3pectrihdd DMSOd,; CRCPOIN 296054 2HE 2r19G. 3H): 400[se|3!'IH5M\7RL 2HY:

flcl—)bect r8ur7715(gD|\6/59C11(j lHii-'g)"i@} 1&'%1\23%_2 F_@ﬁ 73%%6 ‘[*W"“ l}ﬁg%g?éﬂé&{?al anal gs}gs

Found 9 Hi4 N 9.4 CerrJHerr]Nerr]derr]ClF
HCl Rgg]%l F‘gls 470 [M % H4.1

N 9. 4% A
sol uti on 10f ElhnﬂugllﬁomyvswrM chl or o- Fomd or 2/l 5i no) He4det hoRydfnazol i ne

hydrochl ori de%é§?@{%?gm%bggﬁ JTFA g&go co %lt}eat eg{ ak ref \uxz hor 50

m nut es. The ure-was and then poured on to ice.
The precipitate was col |l ected by filtration. dissolved in nmethanol
(10OM) and basified_to pHLl with aqueous ammoni a. The m xt ure was
concentrated M&)rat lon, the resulting solid product was col |l ected by

filtration. washed M@ Pemm{r 7tﬂaﬁ‘r£yk9$¥hﬁ£m@;% ﬁ\Et'hSﬂ/qEﬁﬂﬁﬂmE agdrochléridegi ve

4- (4-chl or o- 2- uoroani I i no hvdr oxy- 6- nmet ui nazaol i ne (460ng.
729 as aljyel (169ms@imimol).3prepared 35. degoni:eqmplyqtqr@g materlal in Example 1),

and 4-chloro-2-fluoro-5-hydroxyaniline (97mg, 0.6mmol). (EP 061741 A2). in isopropanol
(5ml) was heated at reflux for 2 hours. The resulting precipitate was collected by filtration.
washed with isopropanol and ether and dried under vacuum to give 7-henzyloxy-4-(4-chloro-
2-fluoro-5-hvdroxyanilino)-6-methoxyquinazoline hydrochloride (197mg. 85%).

20  'HNMR Spectrum: (DMSOd,} 4.0(s. 3H): 5.36(s. 2H): 7.15(d. 1H): 7.4-7.5(m. 4H): 7.52(s.
1H): 7.54(d. 2H): 8.23(s. 111): 8.8(s. 1H): 10.6(s. 1H): 11.39(br s. 1H)
MS - ESI: 426 |[MH]’
Elemental Analysis: Found C 57.1 H 4.2 N 89
C,.H,,N,0,CIF 0.15H.0 1HCI Requires C 56.8 H 4.0 N 9.0%

25  0.4isopropanol

Example 30
1.1’<{Azodicarbonyl)dipiperidine (1.06g, 4.2mmol) in methylene chloride (15ml)

was added dropwise to a solution of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-
30  methoxyquinazoline (448mg. 1.4mmol), (prepared as described for the starting material in

Example 24). tributylphosphine (848mg. 4. 2mmol) and 4-(3-hydroxypropyl )pyridine (322mg.
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[err]H NVMR Spectrum (DMsOd[err]) 3.95(s. 3H): 7.05(s. 1H); 7.35(d. | H):
7.54-7.59(m 2H): 7.78(s. 1 H: 8.29(s. 1H M5 - ESI: 320 [ MH|

5 Exanple 2997 A nmi xture of PCT/GB96/03075

4- (4-chl oro- 2- ?Iuoroanlllno) 7- hydr oxy- 6- met hoxyqui nazol i ne (448ny. 1
.4nmmol ). (prepared as described for the stmartl ng material in Exanple 24).
and pot assi um carbonate (676ng, 4.9nmol) in DVF (10m) was stirred at
anbi ent tenperature for 10 m nut es. 4-Chl oronet hyl -2-met hyl t hi azol e

hydr ochl ori de (310ng (L 10, added and tgq xture s heat ed
at 70[err]C?r$T‘m8”5“W6ﬂFWEm"ﬂH%" ddom ])O‘Hdmeﬂ'ﬁW%'§ rﬁﬁ%ﬁé‘ﬁ’ﬁ‘ﬁm lent ool
and was partj, b f I r was
separ at ed. 'Jhb%ﬁ% /S&Wé‘gﬁd ﬁja}ﬁlrg g@mﬁw%??g%ﬁém&-gg? Fﬁ and tércli?s'gol vent
removed by eavaperatidn. Gihe réSivae sak purified by qoésmddeomaggrpplm dliting with methylane

chr omat ogr ap ti a.m xt

chl ori de/ ac e%ﬂdfﬁql@gﬂagh@fof he(%ﬁgpg)d%tl vl’a(?\’\étamb‘%}l! ‘%‘B} o1 resyitine solid
resul tings 15colRéled drideflssBivbd th mexbyleneschidrided20ml). nEMth%an@hHoﬁﬁd ﬁhaédﬁctﬂaamol
and a solution of 5M hydroge chloride in jisopropanol ﬁ

added. Parti mlutmé@amé)mwgqi@dthp soluten yasdiiugd with isppregangl (Sml) anﬂﬁp@@nw:d d.
Thi olid 4-( 4-
ch: iri 2I fl \3%;"50 t?(?\not?q’é {41&'{’&8{74'@2 ﬁn@kﬁ%%ﬁ&ggﬁj&ﬁr&@?ﬁgt %&)}y q\tj?nazgl [
ne hydr aﬂi&bted bl 6luaBidivpshedl5ABh etRE and drigd urid2Ovak 8 er gl}/é“}!-(‘i-chlof'e-ﬂ-r ] H NMR

Poae e m&mh&werm&y-v-éf?mnq‘%hrrovf%waz%e rogspiofod e, 11

8.83(s. i) 7-;%) M5 - ESI: 431 EI errental Anal y5|s

Found C 49. H4.0 - &H&err NLerr] {err CFS . .
O 3Her]0 1. QHNMRbpmrqm HEMS@MQJ@im ZPH éo‘?ﬂ 2Hy: RO 270200 Eddlsipl e 26

a- (4 chl or o AR FREPTEENE LR 7Ok ARG ARE DS MG TR 88, Dy 1820, 3

4- (4-chl oro- uor r oxy- oxqu|nazoI|ne ny.
0. 7mol ). (pl\&paﬂ?&!dznaas[m];crl bed 30 for the starting material in Exanple

24). and 2-chj or o st ~MELIVIINRgaZOl € n s36  Has N 107
15 CollyN,O.CIF 0.5H,0 2HC] Requires C 53.1  H 46 N 10.6%

0.lisopropanol

Example 31 .
20 2M Aqueous sodium hydroxide (1.5ml. 3mmol) was added to a solution of 4-(4-

chloro-2-fluoro-3-methoxycarbonyloxyanilino)-6-methoxy-7-( 3-(4-
pyridyl)propoxy)quinazoline (1.28g. 2.5mmol) in methanol (13ml) and the mixture stirred for
2 hours at ambient temperature. Water was added and the mixture was adjusted to pH7 with
2M hydrochloric acid. The resulting precipitate was collected by filtration. washed with water
25  and dried under vacuum. This solid was dissolved in methylene chloride (30ml) and
methanol (Sml) and a solution of SM hxdrogen chloride in isopropanol (2.5ml) was added.
The solution was diluted with isopropanol and concentrated under vacuum to a total volume
of 10ml. The resulting solid was collected by filiration. washed with isopropanol and then
cther and dried under vacuum to give 4-(4-chloro-2-fluoro-3-hydroxyanilino)-6-methoxy-7-

30  (3-(4-pyridyl)propoxy)quinazoline hydrochloride (924mg. 70%).
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hydrochl ori de (140ng. 0.8mmol) were conbined to give

4- (4-chl oro-2-fl uoroanilino)-6-

met hoxy- 7( ( 1- ms9me$9%6ni dazol - 2- yl ) met hoxy) qui nazol i ne hydr oTEBIGE37S

150ny, 449% . [err]H NVR Spectrum (DMSOd[err]) 3.94(s. 3H): 4.02(s.
3H): 5.69(s, 2H): 7.44(dd, 1H): 7.6(t. 1Hy;. 7.64(s, | H: 7.67(dd, |
H: 7.72(d. 1H): 7.81 (d, 1H); 8.46(s. 1H): 8.8 1(s. 1H) 5 M5 - ESI:
414 [ MH| El emental Anal ysi s: Found C 48.7 H 4.6

VIS BRI B AR AR R A

m xture of 474, nnumn(cﬁ-lmxchmnbmwmm Slsmtmy)l §84(Udi 21d): 1 6B AV y - 6-
nethoxyquina%?llne rochloride (470nmg. 1 mmol ). (prepared as descri bed
for the start ﬁ@‘b“’ material I n Exanple 22).

2- chl or onet hyhs Ipgeldyfng)-dazol e hydrochl oride (335ng, 2ol ).

pot assi um car bonat e 414 , 3mmol ) and potassiumiodide (20ng) in DW
(15m ) was 15-Zlcmdnaﬂmadyas 60C for 2 HRounds. Th&l.&i xt uHe4.fas aNl uww to cool

and partitio cet. ate wat e he o g | ayer
was separ at e?ghﬁﬁﬁvﬁ?%ﬁmﬁgpandﬁﬁ?lf'ﬁ:é d??é h 4;(l\/gS °) and the
sol vent renoved by evaporation. The crude product was dissolved in

met hanol (20m ). 2M sodi um h¥dI’OXI de (1 m) was added and the m xture
stirred for 15 The giartine g BSHTERURS Sochloric acid (0.5m) was
added and the sol vgnt ' C ct
Mo pur 11 ed by roqar SANGRIRYRHmia: o DY) Hinalylc i RIGH

met hanol /1Qat evas éddcal)drop@mae A solatiadoflAy2rfhoind- Mﬁeﬂaa&édbc(rﬂlo’im)-mmmamﬁdem t 0

5\22 fgg{/ggd tl}g//drg%B (51? t | ﬁ&ﬁgggﬁl%)g\}dgolcgﬁmdg ?1 ﬂé ? 5 u?r}rep%p as chnrlgedv or

(2-f 1 uor o- 5- M@ﬁﬂqrﬁaﬁﬁilhlytimﬂlé ) tribu H (nlo m&ymdﬂ-dﬁzol 2-
yl ) met hoxy) qw nazol i ne hydrochl ori de (100 [er rlkH NMR Spectrum
( DVBQd[ er r]) Mydrpxyrropybpyndine 6/20me. 33 §mmal) !mwsthylmohl@d? 3ml) png) the gixgpreq

b 1 12 et shobd i bt bl
30 Exarfpl e ré8iue was triturated with petroleum ether. The solid product was collected by filtration and .
purified by column chromatography eluting with methylene chloride/methanol (95/5) to give
4-(4-chloro-2-fluoro-5-methoxycarbonyloxyaniiino)-6-methoxy-7-(3-(4-
pyridyl)propoxy)quinazoline (1.2g. 67%).
'"H NMR Spectrum: (DMSOd,) 2.18(m. 2H): 2.84(t. 2H): 3.90(s. 3H): 3.97(s. 3H): 4.2(t. 2H):
20 7.21(s. IHY. 7.3(d. 2H): 7.72-7.82(m. 3H): 8.41(s. 111): 8.47(d. 2H): 9.67(s. 1H)
MS - ESI: 513 [MH}” '

Example 32
2M Aqueous sodium hydroxide (0.3ml. 6mmol) was added to a solution of 4-(2-

25 fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-(2-(imidazol-1-yl)ethoxy)-6-
methoxyquinazolinc (257mg, 5.5mmol) in methanol {Smi) and the mixture stirred for 1 hour
at 40°C. Water and 1M hydrochloric acid (0.6ml) were added and the mixture concentrated to
half volume by evaporation. The resulting solid was collected by filtration. dissolved in
methylene chloride/methanol and a solution of 7M hydrogen chloride in isopropanol (0.4ml)

30 wasadded. The volatiles were removed by evaporation. the solid residue was triturated with

ether. collected by filtration and dried under vacuum to give 4-(2-fluoro-5-hydroxy-4-
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Usi ng an anal ogous procedure to that described in Exanple 27.

4-(2-fluoro-5-

met hoxycar bo ng%%ﬂi met hyl ani | i no) - 7- hydr oxy- 6- met hoxyqui' n@epiciBae0307s

hydr ochl ori d 470my 1.1 4mmol ), (prepared as descri bed
starting material in Exanple 22). and 2-

for the

acet am do- 4- chl or onet hyl t hi azol e (381rrg'71 68mmol ) were conbined to give

7-((2- 5

acect am dot hi azol - 4-yl ) nmet hoxy)4 (2-fluoro-5-hydroxy-4-nethyl anilino)-6-

met hoxyqui nnmﬂiyilamln(tﬂ-%@dlmmwl- -yhethoxy6rmethoxyruinsseline hydrachiprde o8

CFlerr] COOD%% 16(s 2.19(s. 3H): 4.00(s. 3H); 5.33(s.
(d. I'H 33(5 1H): 7.49(s. 1H): 8.16(s. 1H):
Ms - ESI: 4 [1%1122(1“@ El enent al Anal ysi S: Found

mey ;
2H) : 6. 91
8.82(s. 1 H)
C 51.5

Requi r es “&w Spectrone VK03 e 0 6L T B DL 4B N3O o
ps et gh#.gllgﬁ;n;gymmm qi9; ﬁsﬂg.ghgwm N#A08 1A, 14596 o6k m,} qle;(515

(1 69ny. repared as desc

for the starting materia

Exanpl e 1). 1H); 11.4(6wsd1H) chl or o- 2- f | uor o- 5- hydr oxyani line (97ng. O. 6rrm)| ).

(EP 061741 nis panol (5mM ) was heated at ref
hours. The r"'b%u‘:%]l ﬁb‘)&%ﬁl pitate was collected by filtration.

lux for 2

washed

Wi th i sopropghpintARGagsier and dri edoumper (vazoum tel gilve N 13.7

7- benzyl oxy-4-(4-chl oro-

2- 11 uor o- 5- k% PHNPBHADY 9B Chet hox Rgavirrsz &7 SR hydModfl ori de14-1%97ny.
859 . 2q? _;lsgpl;@n!ﬁpectrum (DVMsCd[err] )4.0(s. 3H); 5.36(s. 2H):

7.15(d 7.52(s. 1H): 7.54(d. 2H): 8.23(s. 1H):
8. 8(s. 1H) 10.6(s. 1H): 1 1.39(brs. 1H) M - ESI: 426 [ VH]

El emental Anal ysi s; . . . Found Cﬁ-éﬁ' 1. H 4.2 N 8.9

d err] H err] N er r | heatarine mateyial v prepyrest d3feflows:  paquires € 56.8 H4.0
N 9.0% 25 0. 4i sqRE@pPBlicarboxylate (138@:@’131 Qnﬁﬁl) was added to a solution dff.41(2-fluoro-

- (Azodi car bonyl ) di pi peridine (1.06g in methyl ene ¢hloride (1

5m ) mstham@owlgw-ggthywl%7thypimv-érmethoxyqumazolmt: ydrochloride
4-(4-chlqro ki (448ng

. 4mol ) , %( pr(é?)ii'lr1 Jc’]‘és(@%% e%&]y%%&ﬁ%%%t@%ﬁﬂ?‘?‘m%é??gFmﬂ 225 Exanpl e

24). tribut wlplwthbsphu(eicm | An@aotpand Zaflidazql3 - ¥iethansl/(Béopya-34nyel).di-ne

(322ny.

Med. Chem. 1993. 23. 4052-4060). in methylene chioride (5ml) and the mixture stirred for |

hour at ambient temperature. Acetic acid (42mg. 0.7mmol) was added and the solvent was

removed by evaporation. The residue was triturated with ether. the solid collected by

20 filtration. dried under vacuum and purified by chromatography eluting with

mcthylene

chioride/methanol (9/1 followed by 8/2) to give 4-(2-fluoro-3-methoxycarbonyloxy-4-

methylanilino)-7-(2-(imidazol-1-yl)ethoxy)-6-methoxyquinazoline (250mg.

Example 33

76%).

25 A 1M solution of tetrabutylammonium fluoride in THF (560ul, 0.56mmol) was

added to a suspension of 4-(4-chioro-5-diphenyl-t-butylsilyloxy-2-fluoroanilino)-7-(2-

(imidazol-1-yl)ethoxy)-6-methoxyquinazoline (186mg, 0.28mmol) in THF

(5ml) and the

mixture stirred at 40°C for 1 hour. Water was added and the organic solvent was removed by

cvaporation. The resulting precipitate was collected by filtration. washed with water and

30 dried by azeotroping with ethanol. The solid was dissolved in methylene chloride/methanol

and a solution of 5M hyvdrogen chloride in isopropanol (0.5ml) was added. The volatiles were
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2.4mmol ) in nmethylene chloride (15m ) and the m xture stirred for 3 hours
at anbi ent renmperaturc. Acetic acid (126ng. 2.1 mmol) was added and the
sol vent was r ay@yedsdsy evaporation. The residue was purRGTER#683078 0] um
chromat ography el uting wth nethyl ene chl ori de/ net hanol (95/5). The
purified product was triturated with etherzz.the resulting solid 5

col |l ected and di ssolved in nethylene chloride (20m ). 5M H ydrogen chl oride
i n i sopropanol solution (0.7m ) was added. the solution was diluted

w th i sopropanol m) and con . . [

Vol e of - AnTomieH Y < raign et BITHE Ses disrol R4 FEEPRAAIL O bRy
by( fil th lr at i onddedadine eswitinf pricipitite g coliderd by fidteion Aeashied with ethereand dried
4-(4-chl oro- 2- . . .

f 1 uor oani | i nOPIG-vagRYEIve 4-G-¢hlone2-finororShydyexyanilinal7-@r(midazelcl-Hathaxy)-q e
(520nmg. 10 7 30 . P K X d[err]) 2.30(m 2H): 3.09(t.
2H): 3.97(s. 63'&{?""21’."5‘}?‘%’.""%-@:dﬂ?"fﬁﬁgf&s’.(H%"( A 18(1); 7.44(d. 1H): 7.59(t. 1H):
7.67(dd. . 51H'H NMBSpdctrudif)( DMSBHY 401 (843HD: S6H(. 2HY14-5(t. SHE F(d. 2H): 7.46(s, IHNE -

ESI: 439 [MHA]grel.. ... El & al,,Analysi §:.. FoyRd 53,,6
H 4.8 N TS gy 7-G‘Efrﬂﬁgfg#‘h‘r{iﬁegb%ﬁ@?r?@‘k gL 2%3‘%&13”&3
C53.1 H4.66(brs. 1A 10. 6% 0. | isopropanol Exanpl e 31 20
2M Aqueous sodi um hydroxide ( 1.5m . 3mmol) was added to a sol ution of

4- (4- AMBoESI: 230 MY 0- 5- net hoxycar bonyl oxyani | i no) - 6- net hoxy- 7- ( 3- (4-
pyri dyl ) prop | ine (1.28g. 2. 1) i h lg (13r¢ o@and t he

m xture sti r?lz‘e(ié)"?’gér“m%isﬁ hours at anbi ent tgrrg%?afwu?é? V\a{nerlz'\%as added
and the nmxt gy .at U$02HElo pH7 viReghires C248.8yH ddnl or N 13dPd. The

resulting precjpitate col.lected by filtration. washed with water 25
and dried und‘gb‘BWE%m%t nFﬁf‘j\?ﬁé" di ssol ved in nethyl ene chloride

(30m) and met hanol (5m ) and a solution of 5M hydrogen chloride in
i sopropanol (2.5m ) was_ added, The solution was diluted with
i sopropanol and cdhestertingraeninh yap PrERRedas folows:t ot al  vol une of 10m .

The resulting solid m\{\ﬁﬁre&?glh@ﬁ%@% ) 4 rb BRI -5 MR 83’ FhnobLel SOPT opanol

and then et her an rie der vacuumto give )
4- (4- chl ot%- 2methoxyqoindzdiine (2XSga Amiriohopréparedtak despribed fogBxample 29). imidazole

(3-(4-pyridyl ? lngP'Pél}Qnng Ly hgpﬂgny?sYlgfcgﬁnqldg (2' &?7.(7:%%1%T%nd219% :
(dimethylamino)pyridine (20mg. 0.16mmol) in DMF (10ml} was stirred for 2 hours at
ambient temperature. Watcr (100ml) and ethyl acetate (30ml) were added. the resulting
precipitate was collected by filtration. washed with water and dried under vacuum to give 7-

20 benzyloxy-4-(4-chloro-3-diphenyl-t-butylsilyloxy-2-fluoroanilino)-6-methoxyquinazoline (2g.
43%).

't NMR spectrum (DMSOd,) 1.09(s. 9H); 3.86(s. 3H): 5.25(s. 2H): 7.04(d. IH): 7.23(s. 1H):
7.32-7.5(m, 1 1H): 7.58(d. 1H); 7.65-7.72(m. 5H). 8.1(s. 111); 9.25 (br s, 1H)
MS - ESI: 663 [MH] '

25 A mixture of 7-benzyloxyv-4-(4-chloro-5-diphenyl-t-butylsilyloxy-2-fluoroanilino)-6-
methoxyquinazoline (2g. 3mmol) and 10% palladium-on-charcoal catalyst (400mg) in DMF
(20ml). methanol (20ml) and ethyl acetate (20ml) was stirred under hvdrogen at 1.7
atmospheres pressure for 2 hours. The catalyst was removed by filtration and the solvent
removed by evaporation. The residue was purified by column chromatography eluting with

30  methylenc chloride/methanol (95/5 followed by 90/10). The purificd product was triturated
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WD 97/ 22596
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"H NWMR Spectrum (DvMBOd[err]) 2.3(t. 2H): 3.12(t. 2H): 4.0(s. 3H): 4.28(t.
2H ): 7.18(d. 1 H): 7.4(s. 1H): 7.52(d. 1H): 7.95(d.2 H): 8.32(s. 1H):
8.82(s. 1H): §0§4&g 10. 65(s. 1H): 11. 65(br s. | p&hicBo6/030785 -
ESI: 455 [ VH| E‘f errent al Anal ysis: Found C 51.9 H4.5
N 10.7 CerrJHerr]Nerr]derr]ClF 07 5H err] O 1. 9HCI Requires C
51.5 H 4.7 N 10. 5% e starting material was
prepared as foll ows: ' - (Azodi car bonyl ) di pi peri di ne

(2.52g. 10mml) in methyl ene chloride was added dropwi se to a

sol ution. of witiether mﬂp@c@bmmmwr%éw@xymmwép BiMedridtchinsy-Sdiphenyl-1-

hydr oxy- 6- na [ A o { Prepared as
descri bed frngrumg(1 %(tk’n}aﬁl? rbé}@lr%qrr@?@rx?é)l ﬂ&h&@gﬁ%hﬁ%%’%ﬁf %SI{) ityl phosphi ne
(2g. 10. SmUL)NBiRcspdetutn (DMSOdN Y% PN H§A(3. 3¥i 100is 1HFZDOTd. 82340800, i n
met hyl ene chl oride ( 5 hours at

ot ot ey S5t T rleaf Dk Do tne h Biisty, D50 6riabi T fucbrs $HE® 12
residue was tri t%,ah%%&i}b&@ia&@mm eltnhﬁ&%wlbs‘ddé@{d FsoRifd W - ¥R Rloro-5-

collected by filtration and purrf col um chr omat ogr aphy el uti ng
Wi th net hyl @mmnu-bbutﬂs)mv%ﬂmmam@@? h\@rmwﬁemcthoxvqummhnc (288mz=

e o b B A B S RN
(DVvBOd[ err])o. %ﬂﬁém { ZHB:d Chcﬁ4[993 MOSZM(W)G Sn matty lenBctﬂ&(icﬁe {SB\H)and4he2( t.

2H: 20 7.2] | H) I—g 72-7.82(m 3H) . 8.41 1H): 8. 47(d.
2H): 9.67(s.m rc stmed foM;hourESq |5|113cr[1mmre cetic acid30mg, arggol) was added

gg" AQUEOHS SQNHETJINAEOKEE FertdVed B evapBIiRbA. PRSc Q@R SFhstRuuaOhitt &Rt Bk 4- (2-
f | uor o- 5- et sedidyobectadrbyl fdkation-and diisd undet Yaguym mgizu H‘h‘bhlawoi diph¢riyj-et hoxy) - 6-

Ctirred tor Qa2 lbgp g RadEy Vil B e AR

wer e added afg¥%).he m xture concentrated to hal f voI ume by
evaporation. The result solid was collected by filtration. dissolved in
mel hyl ene chM&H%??@tﬁQﬂ | and a solution of 7M hydrogen chloride in
i sopropappl (0.4m ) 30 was added. The volatiles were renoved by
evaporation. the solid residue was triturated with

Example 34

A suspension of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino}-6-methoxy-7-(2-

(4-pyridvl)ethoxy )quinazoline (300mg. 0.63mmol) and 2M aqueous sodium hydroxide
(0.38ml. 0.76mmol) in methanol (6ml) was stirred at ambient tempcerature for 2 hours. Water
20  was added and the mixture adjusted to pH7 with 2M hydrochloric acid. The precipitate was
collected by filtration. washed with water, and dried under vacuum. The solid was dissolved
in methylenc chloride/methanol and a SM solution of hydrogen chloride in isopropanol
(0.5ml) was added. The mixture was diluted with isopropanol. and the methylenc chloride
and methanol solvents were removed by evaporation. The resulting precipitate was collected
25 Dby filtration, washed with fnethylenc chloride and dried under vacuum to give 4-(2-fluoro-5§-
hydroxy-4-methylanilino)-6-methoxy-7-(2-(4-pyridyl)ethoxy)quinazoline hyvdrochloride
(270mg, 94%).
'H NMR Spectrum: (DMSOd,) 2.16(s, 3H); 3.5(t, 2H); 3.99(s, 3H); 4.57(t. 2H): 6.89(d. 1H):
7.12(d. 1H); 7.44(s. 1H); 7.98(d. 2H): 8.24(s. 1H): 8.78(s. 1H): 8.81(d. 2H): 9.7(br s. 1H):
30 11.38(brs. 1H)
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ether. collected by filtration and dried under vacuumto give

4- (2-fl uoro-5-hydroxy- 4- - WD 97/ 22596

PCT/ GB96/ 03075 ' - 72 -
met hyl ani | i no)-7-(2-(imdazol -1 -yl)ethoxy)-6-nmethoxyqui nazol i ne

hydr ochl or i dewglgBrws 60%) . m p. 195-220C ' HPUEBSHETY um

(DvsCQd[err]) 2.16(s. 3H): 4.0(s, 3H): 4.63(t 2H): 4.76(t. 2H): 6.90(d. 1H):
5 7. 1(d. 1H): 7.44(s. 1H); 7.72 (s. 1Hps.7.83(s. | H. 8.3 1(s. | H):

8.76(s. I H: 9.20(s, 1H); 9.7(s. 1 H; 11.4(br s. 1 H) M5 -
ESI: 410 [MH' El emental Anal ysi s: Found C 52.3 H
5.1 N 13 - rlH err]Nfrer]QJerr] F 0. 3HO 1. 9HC1 Requires C
52. 3 H 4. @ZS'E%' iﬁ&)ﬁlo 0. 22i sopr opanol The starting

mat eri al was EpneBal Rdalass:f ol | ows: Found C 55.5D et Hyb.3azodi carboxyl ate (1
60ny, 1.4rrrml&)ma]was added to a solutign of 4-(2-fluoro-
5- met hoxycar GedlaMNaQF-WIRQ HChni | i noRequity q/GoRy-66- nefihétyqui nazol i ne
hydr ochl ori d%ﬁsﬁProfJgrﬁ ng, 0.7mol), (prepared as described for the
n

starting materia anpl e 22). tri phenyl phosphi ne (367nmg, 1.4mmol)
and 2-(inmbddazol - 1-yl)ethanol (94ng. 0.84mmol), (J. Med. Chem 1993.
25. 4052-4060). in_pethylene chloride (5m). and the mxture stirred for 1
hour at anbi ent teﬁgg?tﬁ%‘ﬂﬁg?ateﬂé ‘f"?scprwisﬁl '*0. 7ol ) was added and the
sol vent was DFTRM Qg diartkFREY (314184 - 1 4hRol) R&é SdtRd WRdsuspdnkioh oF £¢2-Wi t h

ether. the solid collected by 20 filtration. dried under vacyum and
purified by dhpwrixmsthesysatboaylary-funcihvianilinopishydraxy-6-methoxyquinazalige net hanol

9/1 foll owe | = (12 = =4
Eret hyl ani [ | ng?’mkﬁc'?ég‘%"i (%193‘21‘2\3’?7'"4‘1‘(@;5%@E%?%eg%wn‘gﬁg%%%% fiidlin Esumie.
f7|60/c) o 10 _I'__-‘EEXF(ipigh)dpMpllﬁﬁc (367rgg. l.ﬁllrnrnol)AnleA(%*pjninfj}ilhglaotil (l%ngabﬁﬂghmhhnpi um
uoride in errll., S, a .10 a,suspensi.on
4- (4-chl or o- é%%ﬁ%ﬁ%‘?ﬂm‘bﬂﬁk 8?53? %ﬁf&)ﬂ\@ I mehyert ‘fq\?‘?ﬂﬂjtf-m?‘-?thf-m' ture stsred for
(i mdazol -1 -3plmighboat mbEntRiperaited!i THAZGIveMSvds keB6Vi by @vaideaidh) Thérctidik:

(5m) and the m xture stirred at 40C for 1 hour. Water_ was added and
the organic S¥issuspendgg én etheripd theipgher then decanted. The resulting crude oil was purified by

column chromatography eluting with methylene chloride/methanol (90/10) to give 4-(2-

15  fluoro-5-methoxycarbonyloxy-4-methylaniiino)-6-methoxy-7-(2-(4-
pyridyl)ethoxy)quinazoline (300mg. 90%).
'H NMR Spectrum: (DMSO0d,) 2.18(s, 3H); 3.16(t, 2H); 3.84(s. 3H): 3.92(s. 3H): 4.44(t. 2H):
7.24(s, 1H): 7.29(d. 1H): 7.40(d. 211); 7.7%(s. 1H): 8.35(s. IH): 8.49(d. 211): 9.51(s. 1H}
MS - ESI: 501 [MNa]’

LExample 35
Using an analogous procedure to that described in Example 34. 4-(2-fluoro-5-
methoxycarbonyloxy-4-methylanilino)-6-methoxy-7-(3-thienylmethoxy)quinazoline (220mg.

0.47mmol) was treated with 2M aqueous sodium hydroxide (0.47ml) to give 4-(2-fluoro-S-

)
W

hydroxy-4-methylanilino)-6-methoxy-7-(3-thienylmethoxy)quinazoline hydrochloride
(180mg. 86%).

'H NMR Spectrum: (DMSOd,) 2.17(s, 3H); 3.98(s. 3H): 5.34(s. 2H); 6.89(d. 1H): 7.15(d.
1H): 7.27(d, 1H); 7.47(s. 1H); 7.65(dd, 1H); 7.75(s, 1H): 8.18(s, 1H); 8.77(s. 1H); 9.7(br s.
1H)

30 MS-ESIL: 412 [MH]
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evaporation. The resulting precipitate was collected by filtration. washed
wth water and 30 dried by azeotroping with ethanol. The solid was

di ssol ved in nethyl ene chl ori de/ net hanol - and a solution of 5M
hydrogen chloride in isopropanol (0.5m ) was added. The volatiles were

WD 97/ 22596 PCT/GB96/03075

PCT/ GB96/ 030 M9 971225% - 73 -
renoved by evaporation and the residue di ssolved in isopropanol (I m)
and et her was added. The resulting precipitate was coll ected by
filtration, washed with ether and dried under vacuumto give

4- (4-chl oro-2-f | uor o- 5- hydr oxyani I i no) - 7- (2- (i m dazol - 1- yl ) et hoxy) -
6- met hoxy quiEiemmeotal Asalsistr ochl ori de Feushy, (7854, 'Hl fRR spcPfum

(moiterT ) Rl AL Wl s 29y Bl (O S 7 45

9 21(s 1 H)O;O‘Ji's@px@%ﬁm s. 1H), 1 1.6(br s. 1H) M5 - ESI: 430 [ MH
El emrental Anal ysi s: Found C45.7 H3.9 N 12.8
10 Cerr]Herr]Nerr]dJerr]CF IHerr] O 2HC Requi res C 45.8

H41 5 NI13. ll%bstartmé. & %Pﬁr@ﬁﬁf&f’iq iQ}hQ%F‘Et hyl ene chloride

The starfi ng materi al prepared as A m xture of
7- benzyl oxy- 4- ( 4- djdmyan-zmatwammoc@dnrymﬂjmmribﬁﬁb‘yﬂ@—ﬂwg material in Example

et DO 10 s o B o P TR R R e 2°)
7. 7mmol ) anquyﬂfochlonde (26%&&1 Joiman] (pepld hd&d%&:t(cﬂ@diﬂ}he Qarting mankihl mrsxauﬁe
(10mM) was stirred f ours at ent tenperat ure. V\ateqaglocm)
and et hyl ad@)-avas combired “W‘ér3e‘h!98t!“é’dme'thﬁ’é’l I‘%‘Eﬁ Pi8agmoD) to give, affer prifiy

col | ect &fh DYngsh khrofofaphy BIRfHiEwith YRS EniBRE el (RARI4-vaASIGSL O QT ve

benzyl oxy- 4-rhéthatyvcabondoxdi-pmethylanilingi:6ymethdxy7e@sthizny inghoxyaninazelne 22R@ehoxy
qui nazol i nc éé%) 43% "H NVR spectrum (DVsSQd[ err]) 1.09(s.
9H) ; 3.86(s 5. 25(s. 2H) 7.04(d, 1 H): 7.23(s. 1H): 7.32-7.5(

mI\/B 11E|)si 62‘§(ﬂMR1$'ﬁectr\?m6@)ﬂS(33§mlséH)l-l) 8. 83(5531-1)1[’093(593135 5(2f3(s. BH): THEB(d.

7-benzyl oxy- WHX 43 %&! (Wl) T3265- A HE 004 ll!)ﬂ-tw%#‘i JH&X—S/“P oAU DR 26
met hoxqu n%@ b%@(s(? 3mmol ) and 10% pal | adi um on-char coal catal yst
(400ny ?50 nmet hanol (20m ) and ethyl acetate (20nl) was
sti rred undeMShﬁﬂio@ﬂQrU\mall 7 _ '

Example 36
A mixture of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-hydroxy-6-

20  methoxyquinazoline hydrochloride (187mg, 0.75mmol). (prepared as described for the
starting material in Example 22). 4-bromomethylbenzonitrile (147mg, 0.75mmeol) and
potassium carbonate (173mg, 1.25mmol) in DMF (5Sml) was heated at 50°C for 1 hour.
Methano! {5ml) and potassiuxﬁ carbonate (138mg. 1mmol) were added and the mixture stirred
at 65°C for 2 hours. The solvent was removed by evaporation. water was added to the residue

25  and the mixturc adjusted to pH7 with 2M hydrochloric acid. The resulting precipitate was-
collected by filtration. washed with water and dried under vacuum. The solid was purified by
column chromatography eluting with methylene chloride/methanol (95/5). The purified
product was triturated with ether. collected by filtration and dried. The solid was dissolved in
methylene chloride/isopropanol and a 5M solution of hydrogen chloride in isopropanol

30 (0.5ml) was added. The mixture was concentrated by evaporation and the resulting precipitate

collected by filtration. washed with methylene chloride and dried under vacuum to give 7-
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at nospheres pressure for 2 hours. The catal yst was renoved by filtration

and t he sol vent renoved by evaporation. The residue was purified by
col um chr omat ography eluting with 30 nmet hyl ene chl ori de/ met hanol (95/5
foll owed by 90/10). The purified product was triturated WO
97/ 22596 WO 9772259 PCT/GB96/03075
PCT/ GB96/ 03075 - 74 -

with ether. collected by filtration and drjsed under vacuumto give
4- (4-chl oro- 5-di phenyl -t -
butyI silyl oxy-2-fluoroanili no) 7- hydr oxy- 6- met hoxyqui nazol i ne (1.65g, 95%.

"H NWR spectrum ( err

7.07(d. 1H); b5‘('r¥1ﬁ°"y)' 'él"ﬂ'“"f"&g'(“ag"“lmﬁ?' fawiw?é—mefhsxﬁwmﬂﬁﬁnm
8.04(s. I H hv&-ogmé,(,&rmgmglvsb,ﬂ) 1 0.34(br s. 1 H 5 Di et hyl

azodi car boxyl ate (1 . mol ) was added to a solution of 4-(4-chloro-5-
di phenyl -t - bum. Dl?sﬁp’r%?()‘&i)‘(y 2- fI uor oani | i no) - 7- hydr oxy- 6- met hoxyqui nazol i nc

Syethanol (RO Sphaunk BRRKLPRPAE SGE g 8, s dyBh SN b Tufgr® |,

met hvl ene schliieni 7s8(§.9M)) 7.ahd. IHE7.93(d. 21): 8120(se114): Br75&0l 1 R ©.67¢(sh b)Y 1&R4¢biki ent
tenperature. Acetic acid (30ng. 0.5nmmol) was added 10 and the vol atiles
were renoved IH) evaporation. The residue was triturated with ether. the
solid col | ectygg_ Ry f4h”1rmt]+ on and dried under vacuumto give

4- (4-chl or o- 5- di phenyl -

butyl si |yl ox;Elﬂn‘iﬂt‘ddmabnslst i no) - ﬁn@zd(r nCddzbl - 11 4.5 N 117

-yI)ethoxy) t i n 5 o, ESI . 668 [ MH|
3} = TEOR s 81H18 Rt " Regh RO ST Wiz NNBow

4-(2-fl uqr()o 5 met hoxycar bonyl oxy- 4- met hyl ani | i no) - 6- met hoxy- 7- ( 2-
(4-pyridyl)ethoxy)quinazol inc (300mg. 0.63nmolL) and 2M aqueous sodi um

hydr oxi de E—M . 0.76mmol ) in nethanol (6m) was stirred at anbient
tenperature for 2 NS affcfbodfiue (1551 SRR AR ddddRrPwild b sl bealid-0
pH7 with 2M hydrochloric acid he precipitate was | ect ed 3/
filtration. vdiied-fwordaniliaoey-hydroxy- Gﬂ@l@bxwdaamhmau?rﬁmihlenmdl) i(prepared as

di ssol ved t e ch net.hgapo

hydr ogen chl odr""rsc ’bed ggitg%%?@%ﬂ%{mal 'Q%aTBle %ﬁ] &"p%e%yla}fg%'\qd& EI"“% u(r’l and
diluted wsh I-meﬁaﬁhnol aAre0mighR251inbly) (Zher. ObstRhéiCKRhim. 1958. aadromatmwiml
sol vents were renpved by evaporation. The resulting precipitate was

col I ected 25 methylens ¢hioride;(4mb. \TAe mixurgivag stirrdor bhevr alarpbipntdempraatiye;and the

under vacuum &g Wi mbved ﬂ\”ﬂaﬁbrﬁlon The residue was triturated with cther. the solid
hydr oxy- 4- met hyl ani I i no) - 6- ret hoxy- 7- (2- (4- pyri dyl ) et hoxy) qui nazol i ne

hydr ochl or i decollected by filn@tien amgigpuyified by coluthe chrpmatpfpispelutina with ( DVSCd[ err])

2.16(s, 3H); t%ctﬁgrltche gh'igr-ide?&cgtgrgiﬁile/%@h%mﬁ ( ?;/ iéfS). leﬂ:pugﬁgdqsfoﬂd p&)‘?ﬁlét was dissolved

20  in a mixture of methylene chioride (50ml) and methanol (50ml) and SM hydrochloric acid in

|_\

isopropanal (0.5ml) was added. After diluting with isopropanol (20ml). the mixture was
concentrated by evaporation. The precipitated solid was collected by filtration and dried
under vacuum to give 4-(4-chioro-2-fluoroanilino)-6-methoxy-7-(2-(4-
pyridyl)ethoxy)quinazoline hydrochloride (125mg. 25%).

25  m.p. 189-191°C
'H NMR Spectrum: (DMSOd,; CF,COOD) 3.55(t. 2H): 3.99(s. 3H): 4.64(1. 2H): 7.46(s. 1H): -
7.48(d. 1H): 7.62(t. 1H): 7.67(dd. 1H); 8.16(d. 2H): 8.17(s. 1H); 8.88(s. 1H): 8.94(d. 1H)
MS - ESI: 425 [MH]"
Elemental Analysis: . Found C 52.0 H 43 N 111

30  C.H;N,0.CIF 0.5H.0 1.95HC] Requires C 52.3 H 4.2 N 11.1%
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7.12(d. 1H); 7.44(s 1H); 7.98(d. 2H): 8.24(s. 1H): B.78(s. 1H): 8.81(d.
2H): 9.7(br s. 1H): 30 1 1.38(br s. I H WD 97/ 22596

-75 - M5 - ESI: 421 [ MH El emrental Anal ysi s:

Found C 55.5 H5. 3 Cerr]Herr]Nerr]dJerr]F 0.3H err]1.0 1HC
Requires C 5dformasesH 5 1 0. 3i sopropanol 5 pcTidEdsmiong ti ng
mat eri al was prepar ed as follow D et hyl azodi car boxyl ate

(244nmg, 1 .4mmol) was added to a suspensgﬁn of 4-(2-
fIuoro-5-nethoxycarbony|oxy-4-nethy|aniFi 0) - 7- hydr oxy- 6- net hoxyqui nazol i ne
hydrochl ori de (261 ng. 0. 7mmol ), (prepared as described for the starting
material in Exanple 10 22). triphenyl phosphine (367ng. 1.4mvol) and
2-(4-pyridyl)ethanol (104ngy. 0.84mmol). (Zhur. Obshchei. Khim 1958.

28. 103-110 t hyl ene chloride and the m xture stirred for 30
m nut es at gﬂ%‘r‘@'ﬁ{ﬁterrperature The sol vent was renoved by evaporation. The

resi due was Sqebhﬂmwmyﬁdlhehycmdﬂdrm (3280, 2inAw) Wweadddoad a nlit@ire of
um chr onat ogr aphy el uti ng W th

:rgf lﬁ;f Iegg gﬁ?‘%ﬁh@@ﬁﬂrgﬂw '“?’do&‘“fg?xyf% "zjr‘\?évw"zazolmfsﬂ" ->mg. Imrhol), (prepared
fluoro-5¢ m%@@é&é’%ﬂ%ﬂﬂé QMn%‘r‘rﬁFcTnQVlln%thbl?:Q’h] §mi§§§n§l‘9’é¥rb3na(e2(4ﬁﬂmg 3.2mmol)

pyri dyl )et hoxy) qui nazol 1 ne MR Spectrum
(DVBQ[ er r] phd potdsSius) iodidg ( 33ms16(2mmtﬂn)1 DMIF §21rsl) ama)bjenmce@(:@iurem)d the. 44(t.

§H4)9( d. 2H) _anééé‘l‘t’g‘m%ﬂbe“ hea%ad ﬂl\/éb% E’él“'%&s [%‘x'ﬂﬁ: wa(s auog%mogﬁgéﬁh 1H):

sti( ggf ian anagmmy e TeR6bd Y elvpodiith. dBE fdsidue tbas disfclvadin £ miture of ethyl
uor o- o-

met hoxy car b@fRAte P ardumsthanal 1 mibanddbeipselubles rempged by fdhgtiane (ThE S9lvERIWRaZ ol |

ne (220Mg. remove ﬁ%m Huavm évag@m& ik RYHRARPIRREPH LTy dr OXi de
(0.47mL) to give 4-(2-fluoro-5

hydr oxy- 4- nﬁbwwamrdphnewuﬁg wish msshylene cBlotifk/eneidnitelefmcthanqUiSHE2 51 ke

hydr ochl ori de tr 1)
2. 17(s. 3H) gh%;erg&u ﬁ)an?dlgsogf%l dn h(étllﬁlcllng rgjg;Fl?rllt\{R?_BS(Psaﬁualtg{n %}h&%ocwfﬁﬁ
7.27(d,  1lHkchlofidd %asaddédd) The7mﬁ5(rd tbas tdrcentratc@al Ralf tdthime By &¥kpbratidds] the ;
8.77(s. 1H); 9.7(br s. II—QC .
'resulting precipitate was collécted by filtration and dried under vacuum at 70°C to give 4-(4-
15  chloro-2-fluoroaniline)-6-methoxy-7-
((3-pyridyl)methoxy)quinazoline hydrochloride(103mg. 25%!).
m.p. 216-221°C
'H NMR Spectrum: (DMSOd;) 4.03(s. 3H): 5.48(s. 2H): 7.47(d. 1H): 7.54(s. 1H): 7.65(t. 1H):
7.7-7.8(m. 2H): 8.25(d. 1HY. 8.35(s. 111} 8.75(d. 1H): 8.84(s. 1H): 8.90(s. 1H): 11.65(br s.
20 1D
MS - ESI: 411 [MH]
Elemental Analysis: Found C 519 H 4.2 N 114

CsH,N,0,CIF 0.8H.0 1.6HCl Requires C 522 H40 N 11.6%

Example 39

O8]
]

Using an analogous procedure to that described in Example 38. 4-(4-chloro-2-
fluoroanilino)-7-hydroxy-6-methoxyquinazoline {319.5mg. 1mmol), (prepared as described
for the starting material in Example 24), was reacted with .2-(chloromethyl)pyridine
hydrochloride (310mg, 1.9mmol) to give 4-(4-chloro-2-

30 fluoroanilino)-6-methoxy-7-((2-pyridyl)methoxy)quinazoline (146mg. 33%).
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30 M5 - ESI: 412 [VH WD 97/ 22596

PCT/ GB96/ 03075 -76 -

El emrental Anal ysi s: Found C 55.5 H4.5 - N 9.0
CerrJHerr]Nerr]dJerr]FS 0.2H err] O 1HC Requires C 55.9 H4.4

N 9.2% OWO782596 opanol 5 The starting mat @CT&IBIGPI7S
prepared as foll ows: Usi ng an anal ogous procedure to that
described for the starting material in Exegple 34.

4- (2-fl uoro-5-met hoxycar bonyl oxy-4- net hyl ani | i no) - 7- hydr oxy- 6- net hoxyqui naz
ol i ne hydrochl ori de (261ng. 0.7mmol), (prepared as described for the
starting mat,ﬁrpi- 3s_hgeEXanpl e 22). was conbined with

3-t hi ophenenet’hanol (96ny, 0.84mml) to give, after purification by 10

fl <(31s hf f hr omaHogMRSpecbmit (DMSO4,) L9811 3 846, 2HY; 013(<d e HUNER 3TN (nl, 98):2) -

4- (2-fluoro-5; .

net hoxycar boﬁ%'&&%‘-ﬂh;’#@t%%‘%ﬂﬁ)i 1 AR 368 H & 651433 PisetBoxy) qui nazol i
ne (220ny. Ms-HE8[%411MH] [err]H NWR Spectrum (DvBQd[err]) 2.18(s. 3H);
3.85(s. 3H): 3.93(s. :E>H) . 5.27(s. 2H): 7.23(d. 1H); 7.30(d. 1H);
7.32(s. |H):Eiemamglnaiysys: 7. 59(dd. Heund 7. 66(9.71 H) :H B.B1(s.N 1B)1; 8. 35(s.

15 IH); 9. . M5 - ESI; 492 [ [err] l e 36
A m xture oféil‘(s‘g‘-(%ﬁo?%ﬂ"g met hoxycal}cﬂgﬁgﬂ 0%y et Mll‘talni i r%)%%%
hydr oxy- 6- 20 met hoxyqui nazol i ne hydrochl oride (187ng, 0. 75muol).

(prepared as! desgri Eed for the starting material in Exanple 22).
4- br ononet h trile (147nmg, 0. 75mol) and pot assi um car bonat e

(1 73nmgy, 1 .25molpiei l%cﬁrﬁmﬁlaIWSEE?%ggnr%‘fw%%c{é}{)\,\g\}is@%gdsé)cljmigﬁ 9

Met hanol (5m ) and pofassi um carbonat re a
m xt ure Wi r(decdioro-2-fluogtanidipple?-hydiox e6-nethoayqsnazdlive (B0mg 0k 78nasol). ¢prepeel by

evaporation, . s.added to the.residye, 25 . and the. m xture adjusted
to pH7 with ?W%f?é? LSS agn%crln%}gnﬁﬁbﬁ:faéﬁ? %‘ﬁn’@'pb?"égﬂhﬁ?ﬂ?‘&‘éﬁm- 1.5mmol)
col | ected byarkli2-tlrraéthelimidams-Dathethaid) (VTR 1. A5EMEN] @ 067SEID ABCIAURhIAR
solid was purifi e? b .col uim chromat ography eluting with nmethyl ene
chl ori de/ met Hugsisic %rgé FB‘j the ppxtups wasrstigred for 30 minutes at ambient temperature. Further

triphenylphosphine (143mg, 0.52mmol} and diethyl azodicarboxylate (85ul. lmmot) were

15 added and the mixture stirred for 1 hour at ambient temperature. The solid product was |
collected by filtration and washed with methylene chloride. The solid was dissolved in a
mixture of methylene chloride (25ml) and methanol (25ml). and a solution of 2.9M ethereal
hydrogen chloride (2ml) was added. The mixture was concentrated by evaporation and the
resulting precipitate was collected by filtration, washed with ether and dried under vacuum o

20 give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(1-methylimidazol-2-
ylethoxy)quinazoline hydrochloride (133mg. 34%).
m.p. 224-229°C
'"H NMR Spectrum: (DMSOd,) 3.62(t. 2H): 3.94(s, 3H); 4.0(s. 3H): 4.59(t. 2H): 7.43(d. 1H);
7.46(s. 1H): 7.6(t, 1H). 7.6-7.7(m. 3H); 8.41(s. 1H): 8.78(s. 1H); 11.75(br s. 1H)

25  MS-ESIL 428 [MH}

Elemental Analysis: Found C 488 H 44 N 134
C3H,yN;O.CIF 1H,0 2HCI Requires C 48.6 H 4.5 N 13.5%
Example 41

- 30 A mixture of 4-{4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline

(319.5mg. Immol). (prepared as described for the starting material in Example 24). potassium
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product was triturated with ether. collected by filtration and dried: The
solid was dissolved in nmet hyl ene chl ori de/i sopropanol and a 5M

sol ution of hydrogen chloride in isopropanol 30 (0.5m ) was added. The
m xture was concentrated by evaporation and the resulting precipitate

col l ected by fwhbimkseon. washed wi th net hyl ene chl ori de and po¥waBbéwsHIST

vacuumto give 7- WO 97/ 22596

PCT/ GB96/ 03075 ' -80- - 77 -

(4- cyanobenzyl oxy) - 4- (2-f | uor o- 5- hydr oxy- 4- et hyl ani | i no) - 6- net hoxyqui nazol
I ne hydrochl ori de (60ngy. 259%. m p. 265-270C "H NWR

P TT(d s\ 1iqproonais i hmiss Fptioh, spRsuTIRAS SEg GBI o0 s 14yt B, 75(s.
1H); 9.67(s. cﬂil&orhetﬁylﬂryraﬁ%iﬁfg é?S?mgélgljx_rH?in DMF %lgw@éaﬁﬁ%%&gw{ Ehéiks.

El enental Anal ysi s: : i .

d er r] H er r ] N[hersplvesitayas pemaeyed by gvagomtiopiand threesidue avas triguigted vith water. Jhe solid\
12.0% 10 . . et h '

(15ferr] 1. RSP RoalbyHigaipn pod dried under il b BARNYA BRI

chl or o- 2- fi ucthesnatbgrayhy-efutiny ithayetbylanet dhturidemiettancl (05). (Bie$ufifigd whithsodid) .

d descri bed f tr tarti ferial y le 24
P phenyl phosH# SHPepesRgERARIg RS L1 a0 § Sy - hrdmeschipedo m pebaiy,
1.25mmol ). %Z?Uﬁ'l%) Wi SAGdAC The KhRihe 100RBor 11dctd@by filtdtion. washedBHilly | €ne

chloride (7 he m xture was stirred fonl our at” anbrent tenperature
and t he metbanod aitd therspentang wedidiisd underacaim treivehéd-cderadZie was
triturated wigh ether. i . cql |e d Jiltration,.an i fied
by col um chr%‘r"%{’ ?)’blﬁg" jn'gflﬁ’? hﬁ“%rpﬂm'ﬁg"’ D"?Fé'?‘ﬁ?P%"ﬁ'éazo}mghydom}’ﬁm%e ot F2img.
chloride/ pret4a%y.ril e/ met hanol (85/10/5). The purified solid product was

di ssolved 20 in_g nixture of nethylene chloride (50n) "and net hanol (50n)
and 5M hydr ocBR3 £23E0d in i sopropanol (0.5m) was added. After

diluting withyigeRE 9&%&%5 @%&:Cﬂﬁ)ﬁbﬁp‘(@. %§s.g§(s,f21Pt??.'21§@.”f}'iﬁt7ﬁd(étrﬁ?/e |

evaporation. The precipit sol'id"was col [ect ed I'l'trati on and
under vacuum 1) @i6a. U)X 2.68+7. B¢ ZH), B26tsoHM): Bidhis) HIB) §:9 tvo Xkl P-258s. ( H)

pyri dyl) et hox iazal .hydrochloride (1 25ng. 25% . 25 mp. 189-191C
“H NVR Spectrﬁa%q%%\éﬁ%]; CFlerr] COOD) 3.55(1. 2H): 3.99(s. 3H):

4.64(t. 2H): Eledfefial Addilsis: 7.48(Hound H)C A.52(t.H13H: 7.87(40d. 1H); 8.
L o(d 2R Bl Kol bisnd T¥shict T Requires 492 H 37 N 143%

The starting material was prepared as follows:
A solution of 4-methylpyrimidine (2g. 21.2mmol). I;I-chlorosuccinimidc (4.26g.

20  31.9mmol) and benzoy! peroxide (500mg. 2.1mmol) in carbon tetrachloride (100ml) was
heated at 80°C for 2 hours. The mixture was allowed to cool. the insolubles were removed by
filtration and the solvent was removed from the filtrate by evaporation. The residue was
purified by column chromatography eluting with methylene chloride to give 4-
chloromethylpyrimidine {257mg. 10%). _

25  'HNMR Spectrum: (DMSOd,) 4.81(s. 2H): 7.70(d. 1H): 8.88(d.1H): 9.21(s. I H)

Example 42
2M Aqueous sodium hydroxide solution (900ul) was added to a solution of

4-(3-aceloxy-4-methylanilino)-6-methoxy-7-((1-methylbenzimidazol-2-
30  yh)methoxy)quinazoline (290mg. 0.6mmol) in methanol (15ml) and methylene chloride

{12ml) and the mixture stirred for 25 minutes at ambient temperature. The solvent was
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M5 - ESI: 425 [ MH El enent al Anal ysi s: Found C 52.0

H43 - N11.1 303 (err]Herr]Nerr]Jerr]CFO.5H err] O 1. 95HCL
Requires C 52.3 ‘H4.2 =~ N-11.1% WD 97/ 22596
PCT/ GB96/ 03075 - 78 -

Exanpl e 38 WO 97/2259% 3- (Chl oronet hyl ) pyri di ne hydr ochl or PEEGBAINS.
2mmol ) was added to a m xture of

4- (4-chl or o- 2-f1 uoroani | i no) - 7- hydr oxy- 6- nethoxyqﬁgi::nazol ine (319.5ng. 1
mol ), (prepared 5 as described for the starting material in Exanple 24).
pot assi um car bonate (442ng, 3.2mmol) and potassi um i odi de (33ng,

0. 2mmol ) i n Q¥mo{eUyl ovaprafiiiing e - SMRAI AR pdhRioAI bt lEn ethyl adeBREL i e
t hen heated at 80C for g(?rS hours. rThc.m' xtﬂdreovvas a‘Pf]egv?/eg ] cooqdqgarﬁ! ﬁl}e
vol ati | es wer@gamgioyeravaspepavasgso washicd withweterrand binte drieds(MigS(;bandatbe sotvent

m xture of ethyl acetate (1 .and net han m ), and the )

i nsol ubl es re%\%ﬁj tyyev]amrtltao& iTg’ﬁ .sgﬁﬂr%s@fﬁ \Y@ﬂ“‘@é‘gl’-‘i&]'"?‘%%%'a‘%%m ¢lpting
filtrate by ewhipmetivieacldogde/fiethands(9/Beand®5/5)UThd piidiield Whiie kol was suspended in
chromat ography eluting wth nmethyl ene chloride/acetonitril e/ nmethanol

(50/ 4515) .> Thaethanol GO} andagopiog okt Mdydeellons oed in metianol foeqwinalants) was
chloride and &ﬁwr'ﬁ;ces‘ali@m?&ﬁg%t]g@égpﬁﬁgg% washed(‘\bilﬂpﬁilzﬂ&o\f\?ﬁdeﬁglgg&mnzQﬁ

m xture was concentrated to y evaporati on. resucllti ng
preci pi tate wiedowiérascwun #\507C o give 4-@rhpdrixyhdimethyladitino)-6.metisoxyt7-§0C t o

ive 4-(4- 1 5 | 0r.0-.2-f i |i no) - 6- et hgxy: 7-.

?I( \Cfpyr |( dyl) n@f*&%ﬁé&'ﬁwbi?’ghglaeﬂi%lymaﬂmﬁ){%gm@e Jdoope. 37%). . 1y .
216- 221[ er r ] CH NMR SpettriiyRDNISO4,f CFICAODBOM€r3H)) 4.64(9 3B, 4.:1351'5)5]4).56.63(@.52}{(?:
2H) : 7.47E(d. 15%1: 7.54%3. 1%21: 7.65&;. 1% 7.7-7.8(m 2H): 8.25(d.
H: 8.35(. 1fdd. By aid. THY 7186l dU):.J.6-.2f(m. SHYGI8(d.1EH); 8.95(85\HDr 827(s2lH):

1

AH) M5 g gl iH)411 [ MH El enental Anal ysis: Found
C51.9 H 4. 2 N 11.4 Cerr]Herr]Nerr]dJerr]CF 0.8Herr]O 1
. 6HC RequMBediSC 49.[MNa]” H 4.0 N 11.6% 25 Exanple 39

Usi ng an anal ogous procedure to that described in Exanple 38.
4- (4-chl oro- 2-
The starting material was prepared as follows:

15 A solution of l-met_hylbcnzimidazolc (2.5g. 19mmol), (J. Chem. Soc. 1929, 2820-
2828). and paraformaldehyde (2g) was heated at 165°C for 30 minutes. Further
paraformaldehyde (1g) was added and heating continucd for 2 hours. The mixture was
aliowed to cool and was purified by column chromatography eluting with methylene chloride.
followed by methylene chloride/methanol (95/5) to give 2-hydroxymethyl-1-

20 methylbenzimidazole (1.34g. 45%).

'H NMR Spectrum: (DMSOd,) 3.84(s. 3H): 4.73(s. 2H); 5.57(br s. 1H): 7.19(t. 1H): 7.25(t.
1H): 7.54(d, 1H): 7.60(d, 1H)
MS - ESI: 185 [MNa]

A solution of 2-hydroxymethyl-1-methylbenzimidazole (1.1g, 6.7mmol) in thiony}

19
h

chloride (10ml) was stirred at ambient temperature for 15 minutes and then heated at reflux
for 15 minutes. The volatiles were removed by evaporation and the residue purified by
column chromatography eluting with methylene chloride/methanol (95/5) to give 2-
chloromethyl-1-methylbenzimidazole (506mg. 36%).

"H NMR Spectrum: (DMSOd,; CF,COOD) 4.07(s. 3H): 5.38(s. 2H): 7.6-7.7(m. 2H): 7.9(d.
30 1H): 8.05(dd. 1H)
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f1 uoroanilino)-7-hydroxy-6-nethoxyqui nazoline (319.5ng. 1 mmol), (prepared
as descri bed for the starting material in Exanple 24). was reacted

wi th 2-(chl oromnethyl)pyridine hydrochl oride (310ng. 1 .9mmol) to give
4-(4-chloro-2- 30

f | uor oani | i naye orschoxy- 7- (( 2- pyri dyl ) met hoxy) qui nazol i ne ¢3¥EPB03B3Y) .

- 79- m p. 215-218C "H NWVR Spectrum (DvsQd[err] ) 3.98(s.
3H): 5.4(s. 2H); 7.3(s. 1 H: 7.32-7. 42(n%25211) 7.52-7.62(m 3H);
7.85(s, IH: 7.90(t. 1H): 8.35(s. IH 9.6(s. IH M5 -
ESI: 411 [MH 5 El emental Anal ysi s: Found C 59.7 H 3.9
N 13. 1 CerrlHertlNerr]Jerr]CIF 0.5H err].0 Requires C 60.1
Ha4 1 S5 Esl; B flak Exanpl e 40 Di et hyl

azodi car boxyl at e (Al%ﬂtﬁ{crdfh-(ﬂacémunemnﬁ%?@' th Ves€ to a sol ution of
4- 10 (4-chloro-2-fluoroanilino)-7-hydroxy-6-net qui nazol i ne (250ny.

0. 78mmol ) . (lpﬂqummazohne hydrechirsie(240a:. f)éﬁmtrhé) mrta:xatedrag desatibedi fat the n

Set hy b m AATRERGERERBBE D poerTo cpoongifs) omg. 2SRl potdeium jodiden

met hyl en& - (10mg 0W6ahinets) 4ndiD- éhl&BdleﬂmbEl-?ﬂeﬁineﬁzMﬁ&z&lE '(f.‘Bﬁ% b Gt iIDME s
at anbi ent tenperature._ Furt henil phosphine (143ng, 0.52mmuol)

and di et hyl <é%laﬁu“@a.h%%w§§‘éc (‘8§[‘\9P’f5] Ir""“lq‘fﬁtﬂh Of%?téyliBme%l!’é%P@szlhe
t t f ¥h wa
Col et ed by T pr S Ao e R bl (aflonh TRBEA 12 mel| er? Gde pRI BN |00
di ssol ved i reoatinued for nhoursridicsdlvemtvag remeved by ovapdmtio® sud the sesidueaiakanol
25m d I M eth | . h) hi de (2
e o Pt R S B ke hpre o i sy 15,

preci pi E At gowasr ot:) |bl-166 tagigd M 0)) afidihe ABvetRERAL By klapdiieh. PRCcsliiedaginder
vacuumto Y

4- (4-chl or oariyraied withmalen 89d be selidrRspducycqiipeted byrlusipn. ragberlovittpether and dried
|)eth L
for ) AR Spoet ALl BE S5 i e gey iy St

4.59(t. 2H): -?l)m&bdxv)qmmzohm (’9’rﬁs415€/9 1H: 7.6(t, IH: 7.6-7.7(m 3H);
8.4 i(s. 1 H; 11.75(br s. 1H 25 M5 - ESI: 428 [ M
El enent al AnaPy%SZ%%[MJ” Found  C 48.8 H 4. 4 N 13.4

15

Exampie 43
2M Aqueous sodium hydroxide solution (700pl. 1.4mmol) was added to a
suspension of 7-((2-chloro-6-methyl-4-pyridyl)methoxy)-4-(2-fluoro-3-methoxycarbonyloxy-
4-methylanilino)-6-methoxyquinazoline (360mg. 0.7mmol) in methanol (10ml) cooled at 5°C
20 and thc mixture was then stirred for 30 minutes at ambient temperature. The solvent was
removed by evaporation. the residue diluted with water (10ml) and the mixture adjusted to
pH7 with 1M hydrochloric acid. The resulting solid was collected by filtration. washed with
water and ether, and dried under vacuum. This solid was dissolved in methanol (Sm!) and a
7M solution of hydrogen chloride in methano! (3ml) was added. The precipitatc was collected
25 by filtration. washed with methanol and dried under vacuum to give 7-((2-chloro-6-methyl-4-
pyridyl)methoxy)-4-(2-fluoro-5-hydroxy-4-methylaniline)-6-methoxyquinazoline
hydrochloride (273mg. 74%).
'H NMR Spectrum: (DMSOd,; CF,COOD) 2.18(s. 3H); 2.50(s. 3H): 4.04(s. 311): 5.42(s. 2H):
6.9(d. 1H); 7.12(d. 1H): 7.35(s. 1H): 7.38(s. 1H): 7.42(s. 1H): 8.21(s. 1H): 8.81(s. 1H)
30 MS-ESIL 455 [MH]
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Cerr] Herr]Nerr]derr]CIF 1H err]0 2HC Requires C 48.6 H 4.5_

N 13. 5% Exanpl e 41 30 A m xture of

4- (4-chl oro-2-fluoroanilino)-7-hydroxy-6-nethoxyqui nazol i ne (319. 5ny.
1 mmol). (prepared as described for the starting material in Exanple 24).
pot assi um w0 97/22896 \\D 97/ 22596 PCT/GB96/03075
PCT/ GB96/ 03075 - 80 -

carbonate (414ng. 3mmol ), potassiumiodi deggléng. 0.1 nmmol) and 4-
chl oronet hyl pyrim dine (257ng. 2mmol) in DMF (20m ) was heated at 80C for 2
hour s. The sol vent was renoved by evaporation and the residue was

triturated w H}H’%?%‘nﬂ e solid E%% cold g%‘ged b¥l ikl t raﬁl _ and Qri ed
€ SO

under vaccum WS purified by col um chronat ography el uting
wi t h net hyl en€,BND{CIRA SELOA9HCI( 95/ Requirthe (p8o.ifi edHwhoet e SNl 1012% was
suspended in nethanol (25nl) and a solution of 7.5M hydrogen chloride in

nmet hanol (20m.) was added. The resulting solid product was collected

by filtration. washegge Wm‘uhg material Wid bk folidian pentane and dried under
vacuumto give 4-(4-chloro-2-

f 1 uor oani | Fno) - 6- metrokuyion of T-ghlota-tethylr4yyyidisedaboxyligiacii@gl | 2memol) in ethanol

hyd hl de {-2

SECEIE T e o e
7.46(dd. vélafilks ereGE!(lbvedfbv H)rapora?mﬁ&ncy thEEésiﬂueM disfolvéd(ifi melhylénk chBri@2( S-
I H: 8.91 (d_ | H): 5(s M5 - ESI: 412 [MH 15 El enent al

Anal ysi s: The solunonpwmgpshed \@tlﬂ@s%urated agyequgsodium hygrogen garbonate solution and
Crer ] H[ er r] Npghd. ]dm:@(h'/’llﬁb ')_'ancpthé Ebi0ent r&miVed by eﬁ%g}éhfﬁ STHe rislde fe was (ﬁdf ified bv

N 14. The st arting material was prepare
A sol ut | ol 0of quunetchgdrrpmrmﬂamhvang wvith ethyl a@mmbc)rplcmncddicotd%no@vmerhvué-

(4.26g9. 20 3%153 Or'rfr)e pvngﬁccza%xvp{-}r( 83%‘[)(500rrg 2. 1mmol) in carbon

tetrachl ori de err]C for 2 hours. The m xture

was al | oned t(‘)H(NMRSpEdiﬁm msnt:ubt 81 mme" 6@ 4.4004. 2H): 7.63(sl | Y ateopn1ENd
t he sol vent wiﬁ renoved fromthe filtrate by evaporation. The residue was
purified by c %Trhblcﬁ?Q)Mm)graphy eluting with nethylene chloride to give

4- chl onqiRdnfbY lARMRIST di ne @REddD. dQ¥s Hs3 N 70
15 CH,NO,Cl Requires C 54.1 "H 5.0 N 7.0%

Lithium aluminium hydride (350mg. 9.26mmol) was added in portions to a solution
of ethyl 2-chloro-6-methyl-4-pyridinecarboxylate (1.85g. 9.26mmol) in THF (40ml) cooled at
0°C. The mixture was stirred for 15 minutes at 0°C and acetic acid (2ml) was added. The
mixture was partitioned between cthyl acetate and water and the aqueous layer was adjusted 10

20 pH7.5 with 5 % aqueous sodium hydrogen carbonate solution. The organic layer was
separated. washed with water and brine. dried (MgSO,) and the solvent removed by
evaporation. The residue was purified by column chromatography eluting with ethyl
acetate/petroleum ether (35/65) to give 2-chloro-4-hydroxymethyl-6-methylpyridine (1.28g.
88%). |
'HNMR Spectrum: (CDCI,) 1.92(t. 1H); 2.53(s, 3H): 4.70(d. 2H): 7.06(s. 1H): 7.16(s. 1H)
MS - ESI: 157 [MH]"

Elemental Analysis: Found C 53.1 H 53 N 8.7
C,H,NOCl Requires C 53.3 H 5.1 N 8.9%
Diethyl azodicarboxylate (296p1, 1.88mmol) was added dropwise to a solution of 4-

(3]
W

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

hydrochloride (350mg. 0.94mmol). (prepared as described for the starting material in
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25 'H NMR Spectrum (DvBQd[err]) 4.81(s. 2H). 7.70(d. 1H 8.88(d. 1H):
9.21(s. IH Exanpl e 42 2M Aqueous sodi um hydr oxi de
solution (900[err]l) was added to a solution of

4- (3- acet oxy-4-net hyl ani | i no) - 6-met hoxy-7-(( 1 -methyl benzi m dazol -2- 30
yl ) met hoxy) quvoazzdssene (290ngy. 0.6mmol) in nethanol (1 5n ) PEREBIEBIR| ene
chl ori de (1 2m) and the mxture stirred for 25 m nutes at anbi ent
tenperature. The solvent was -84 renoved by evaporation and

the residue was partitioned between et hyI acetate and water. The
organi c | ayer was separated. washed with water and brine. dried (MgSO err])

A A e T o E O R

chl ori de/ met haRghvidiné A 78mg, OBnahol) inliacthplenid dhi@ilic B0 asdihi thiv@ee stivednded
in 5 met hanol (20m ) and a solution of 7.5M hydrochloric acid in
met hanol (2 ¥hminyies aharaienitemperature. Thejsplventias iepiover bievapptionand ghespsidue

filtrat d
vacuum at - soiaiiedby Boi 1fdalai ARigny BRfinP Gilh SG1 @0Giemetmylft Gighdider
met hyl beri naesRl le—mk'ﬁndéph:dxgt)vm imitamudiwith dtherlrthe bulidreo Hected Iy Eityatiadr %) .
4ng|?/SR Sga;:t \Evgshsq_ %VD"\!/B% andl%icd u a%zumltp')gwe]l (Ié lzlaro'%pbeﬁwgﬁ %&lﬁyelwr_}_%;&oxy)-
7.6-7.75(m M—ﬂugroﬂﬁﬁndtho%rboﬂyl@)ﬁ(—d—melﬂﬁ)amlﬂm?-“ﬁethdxb%mnazolme (39388(B%)1 H

M5 - ESI 469{\I L he tartlsn%mrraterlal was grepared as
fol | ows: 15 'HNMR Specrumy(RMBSEH.)3:15(s. P@l Ry b R 38 xu 2H)3 - Q8ts. 34

(J. Chem So 19

heated at 16 're‘?ﬁ%géﬁggg)npnstﬁ é?ﬁzﬁéurf ?‘7&%@“15% gf mri:)lw)ld‘éﬁ(l
was addedi anMSh<iSIt filp [dpaid) | nued for 2 hours The mxture was al | owed
to cool and was purified by columm chromatography eluting wth nethyl ene
chl ori de. foll owed by nethyl ene chloride/ nmethanol (95/5) to give

2- hydr oxynet gxhmple 44 20 thyI benzi m' dazol e (1.34g. 45%. "H NWR
Spectrum ( err '74 H% 5.57(br s. 1 H: 7.1 9(t,
1 H: 7.25(t, A mlqu,re 0 gﬁ@ﬁoroi. ﬂgoro ea@(y@i- -hl/d;qy(y- -methoxyqumazolme

(112mg. 0.35mmol). potassium carbonate (138mg. Immol) and 4-(chloromethyl)pyridine

15 hydfochloride (59mg. 0.36mmol) in DMF (2ml) was heated at 80°C for 1 hour. The mixture
was allowed to cool and partitioned between ethyl acetate and water. The organic layer was
separated. washed with water and brine. dried (MgSQO,) and the solvent removed by
evaporation. The residue was purified by column chromatography eluting with methylenc
chloride/methanol (95/5) wo give 4-(4-chloro-2-fluorephenoxy)-6-methoxy-7-

20 ((4-pyridyD)methoxy)quinazoline (115mg. 80%).
m.p. 197-198°C -
'H NMR Spectrum: (DMSOd,) 4.03(s. 3H): 5.46(s, 2H): 7.45(d. 1H): 7.49(s. 1H): 7.5(d. 2H);
7.58(t, 1HY: 7.62(s. 1H); 7.72(dd. 1H); 8.58(s. 1H): 8.65(d. 2H)
MS - ESI: 412 [MH]"

25  Elemental Analysis: Found C 595 H 39 N 9.6
C,H,;;N:O,CIF 0.8H.0 Requires C 59.2 H 39 N 9.9%

The starting material was prepared as follows:
4-Chloro-2-fluoro-phenol (264mg. 1.8mmol) was added to a solution of 7-
30  benzyloxy-4-chloro-6-methoxyquinazoline hydrochloride (506mg. 1.5mmol). (preparcd as

described for the starting material in Example 1). in pyridine (8ml) and the mixture heated at
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M5 - ESI: 185 [MWNa][err] A sol ution of
2- hydr oxynet hyl - 1- met hyl benzi m dazole (1.1g, 6. 7mmvl) in thionyl 25
chloride (10mM) was stirred at anbient tenperature for 15 m nutes and then

heated at refl ux for 15 mnutes. The volatiles were renoved b
evapor ati on an®WQ 9&28%si due purified by col um chr omat d¢ WX'}:W{HI ng
wi th nmet hyl ene chl ori de/ net hanol (95/5) to give 2- chl ororret hyl - 1

- met hyl benzi m dazol e (506ny. 36% . .85 -NVR Spectrum (DvsCQd[err].
CFlerr]COOD) 4.07(s. 3H): 5.38(s. 2H): 7.6-7.7(m 2H): 7.9(d. 30 1H);
8.05(dd. 1 H WD 97122596

E/ET{:EE?G/ 8327?W[for 45 minutes. The solvent waA? r%mgvclj:lrbg ev?poratlon and the residue’ paﬁﬁi‘oned

4- ( 3- acet oxy- bemtmgth;dructtam @hd Watan di lhenggaﬁm layer wasrwashedwithi 0 3k bydrochloric acid.

Y art i ng. mat o SpoRE MO B SR T S pRERC A per B TBE sligpiue
pot assi um i odivg trﬁurat&mﬂ%clrgle%‘lzﬂmahﬁd 188 6rude §J&B&ft QBI&IC&H Iby Filtration and purified
- nmet hyl benzi m dazole (1 53rrgh clm7m‘r0| in m ) was heated at

65[err] C fér Jylash @mwﬁs wmﬂmbﬂymcchior%t i%léﬂzsm ddeazydoxy-4-
90 0.41 Lo dded and
glea{rigng nggn%l nuegﬁ?&?ﬁ:@bﬁ%%&xﬂ% SO L%hél%?f%ﬂé 77%I‘eyda’%y evagor g.t [ 22

and the resi dugpwv9-180°C partitioned between ethyl acet ate and water. The

CRRS Erv ) artf G oM B D O SR B 28 . s

triturated w tamx@tign: @d. fithe solid product collected by filtration. vvashed
with ether and dried under vacuumto give
4- ( 3- acet dfy- MEeERY4AKIMHYO) - 6- net hoxy-7- (( 1 - et hyl benzoi ni dazol -

2-yl th 292 95 Slij 4506
yl )me Oxy)ﬂ%&ﬂa%él%'ﬁ( Lo 2 rou%ycl\j/r@og?ge so[qutlg)n (%(S;O[err] 1. 1

Exanpl e 43 M Aqueous sodi um

.4mol ) was actde}dim(flﬁNeO‘O%H sk Chn (ﬁeqmres(‘ 636 U 39 N 6.7%

7- ((2-chl oro-6-nethyl 4 r| d nmet hox ‘%"‘ | uor o- 5- 0X carbonyl oxy-
4- et hyl ani | i no) - 6- Beh 9'(‘.18&1 Yli"ﬁ% '((‘3'65 I"@“ ‘i‘?ﬁ?ﬂ F 'WE ﬂ%—‘%‘f""(“’

cooled at 5 [ qu5lhg.aMEnh&SiTPA W Snl)Ras hdreda a8 kffuk &5 3fmm’3qhm%&sw@tdﬂmed
anbi ent tenperature. The sol vent was renoved by evaporation. the

resi due dil5ut evitiwoluengenddhe yolatiies remaved hyeevaporatinne The msipeeraﬁ witurated with7
fH1cration  wapheeheorfbd: ohbifed i wathel S iet Bld S lncuum 1o eive.
solid was di ssb{4reidoros2-flutirdythendxy)-3+ydiroapd-methoxyquinazoline (320mg. 90%).
'"H NMR Spectrum: (DMSOd,) 4.0(s. 3H): 7.27(s. 1H): 7.43(dd. 111): 7.56(t. 1H): 7.57(s. 1H):
7.72(dd. 1H): 8.5(s. 1H)
20  MS-ESI: 321 [MH]

Example 45
A mixture of 4-(4-chloro-2-fluoroanilino)-7-hvdroxy-6-methoxyquinazoline
(320mg. Immol), (prepared as described for the starting material in Example 24), potassium
25  carbonate (414mg. 3mmol), potassium iodide (40mg) and 4-(§hloromethyl)pyﬁdine
hydrochloride (250mg. 1.5mmol) in DMF (15ml) was heated at 60°C for 2 hours. The
mixture was allowed to cool and partitioned between ethyl acetate and water. The organic
layer was separated. washed with water and brine. dried (MgSO,) and the solvent removed by
evaporation. The residue was suspended in ethanol (20ml) and concentrated hydrochloric
30 acid (0.5ml) was added. The volatiles werc removed by evaporation and the solid residue was

azeotroped with toluene. The solid product was recrystallised from isopropanol to give 4-(4-
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7M sol ution of hydrogen chloride in nethanol (3m) was added. The
precipitate was collected 25 by filtration. washed with nethanol and dried
under vacuumto give 7-((2-chloro-6-nethyl-

pyri dyl ) met hoxy) - 4- (2-f | uor o- 5- hydr oxy- 4- et hyl ani | i no) - 6- net hoxyqui nazol i n
e hydr osno gmesbe (273ng. 749%) . [err]H NMR Spect r urOT/¢HOMBS00S err ] ;
CF[err] COOD) 2.18(s. 3H); 2.50(s, 3H), 4.04(s. 3H): 5.42(s. 2H):

6.9(d. 1H); 7.12(d. IH: 7.35(s. 1H): 7.38fs. 7.42(s, 1H): 8.21(s.
1H): 8.81(s. 111) 30 M5 - ESI: 455 [ MHH]

- 83 - El emental Anal ysi s: Found C 49.8 H 4.8

NI00 | R AR erira ke atbapoling b e

prepared as i;}jsh@v\m%) 5 A sol ution of
2-chl or o- 6- gﬁé -pyridi necarboxylic acid (2 I 2rrrm|% i n et hanol
(100m) and ld R Speciuay (RMSOur4. U s.a3H)5. (»‘.M@ralﬁ WAG ddJddDed 52s. HBE 7.6)(Lfloh; 2

i ssof ved 1 n A0 B SR AR IS DU SUBIRERL B “ashoa i th A

sat ur at ediathS)uEslsodi [MHItydr ogen car bonate sol uti on and brine, dried
(MySgerr], nd the sol vent renoved by evaporatl on. _The resi due was

purified by f mestal AmalYSiR ormat ogr aphy o8t i g 340t h ef“h%" aceMatbZpetrol eum

ether (1/9) chl tshyl - 4- pygigdi ne vl at e
(29. 86% . tq";'1'\}érgr(]m-h’)N@I\l;lRéSlpgeS(]:-]t(';lum ]@%%rce@[grsﬂd 1.41 ?P F@aggw S.

4.40(q. 2H): 7.63(s. 1 H, 7.69(s. 1H) - ESI: 200 [ MH -

El ement al An% éﬁll §'i !9 Found Cb54.4 H 5.3 N 7.0 15
Cerr]Herr] Requires C 54.1 H5.0 N 7.0%
Li t hi um abumi ni um h)iethyideodiGbbs% latd)(28 HriEOI. Immels wassRidd drophdeltd 28BS &r@noﬁ of
sol ution 2-chl or o- 6- net hyl - 4- pyr.i-di necar boxyl at e Y

9.26mml ) in 41*#‘1{0&%fﬁmfsﬁmhéa)-%rhvdmxy-f’-rltﬂ_ﬂé}xz/r_wmrm (M’%&t"e"%@’ spr.emr@h
for 15 m nut gsd&kribedfoRe s@ﬁﬁh InfatdMal th é;&mp)c %Stnﬁﬂg?l?hos{nﬁm (393mg Msphidne
was partitioned between et hly acetate and water an e aqueous fayer was
adj usted to 20d 2-@5#@ 65limethil-4poridydN ousthdandinoJetHapael ( b2 feng. Oéhrbmihmeneihwmel on.

I or 201 M5 g e AR S0 HRRLE iy h S Cn Bt L
purified 18y @lﬂdpsmas:dﬂdedmidagé Mpliyrcvas poirgd i toh @l of neutral alumzmum oxide and
acet ate/ petraql eu t her (3
5_chl or 04- hyd‘i‘ctﬁ{ A se% rmg?ﬁ& FE\}\pg mltﬁ@e(llvl%ghlonde/acetomtnlc!mcthano]
(60/35/35). The purified solid product was triturated with ether and collected by filtration.
The solid was dissoived in methylene chloridc/methanol and a solution of 3M ethereal
hydrogen chloride (1ml) was added. The solid was collected by filtration. washed with ether
20  and dried under vacuum to give 4-(4-chloro-2-fluoreanilino)-7-(2-(N-(2,6-dimcthyl-4-
pyridyl)-N-methylamino)ethoxy)-6-methoxyquinazoline (170mg. 61%).
m.p. 208-212°C
'H NMR Spectrum: (DMSQd,; CF,COOD) 2.52(s, 6H): 3.26(s, 3H): 3.98(s. 3H): 4.12(t, 2H):
4.46(1. 2H): 6.8(br s. 1H); 7.1(br s, 1H): 7.38(s. 1H): 7.46(dd. 11): 7.62(t. 1H): 7.67(dd. 1H);
25  8.18(s. 1H): 8.8%(s. 1H)
MS - ESI: 482 [MHY

Elemental Analysis: Found C 52.2 H 5.2 N 122
Cys11,sNO,CIF 1H,O 2HCI Requirecs C 524 H 5.1 N 12.2%
30 The starting material was prepared as follows:
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88% . 25 'HNMR Spectrum (CDCl[err]) 1.92(t. 1H); 2.53(s, 3H): 4.70(d.

2H): 7.06(s. 1H): 7.16(s. 1H) MS - ESI: 157 [MH - El enent al
Anal ysi s: Found C53.1 H5.3 N 8.7 C[err]H[err]NOCI
Requires C 53.3 H 5.1 N 8. 9% Di et hy

azodi car boxyl awe /288§ err]| 1.88mml) was added dropwi se to §CE’EP&Q"P3BT§ of
4- 30

(2-f 1 uoro-5-net hoxycar bonyl oxy- 4- met hyl ani.igzno) - 7- hydr oxy- 6- net hoxyqui nazol
i ne hydr ochl ori de (350ng. 0.94mmol ). (prepared as described for the
starting material in WO 97/ 22596

PCT/ GB96/ 03075 i o s - )« ; .

Exanpl e 22). tri phenysfﬂuﬂon oth4 chlor() 4.95 %@ctq_ylgyégl% Fg‘)ngﬁ gmmol). (J. Het. Ehem. 1990.
2-chl or o- 4- hy dscnx.ym’!-t(hydhyﬁm1no)cthamt(m&gpysmxdblm and 3IM 2&werpal Hydtogenchloyide (3

t hyl hiorid 0 t d f
oot ent | ¢ empen@ptis bearaddit BF Rt i et ety s alqvesd ta o S ed
resi due WiiedWith (vaRH Dhe iR weme RERIVEDB RIS aHd thdadbebis fRErkts was

acet ate/ met hyl ene chloride (75/25). The purified product was triturated

with ether3 theurehpritela wpemnesdmgmsmm sxdpham{SOg)m ethybachate (WAmD-eTher and
dri ed under vac iLve I I t
4-(2-fluoro- 5! %%E]S Ear ony"'ld(b(x/%]t lontaﬁdﬁ'anl i no éjémﬁtsﬁ @(’%/iqqﬁ‘f %%’z%? ‘feﬁ"gvcd
(373nmg, 78% . byeva {aﬁb:i ] The\WRY fiitiut mmnmmmeme} XeoRecied(% . filfHijon add Btied

, 3. ) : .3(d. :
o Ny e wf’cug%af gt pive SAN-02.6- oo @rl#qupdvlg-r\g%.ﬁgw agiforhanel O T

MS- ESI : 513[ MHl9gomg, 90%fxanpl e 44 A m xture of
4- (4-chl or o- 2-f 1 uor ophenoxy) - 7- hydr oxy- 6- net hoxyqui nazol i ne (1 12nyg.
0. 35mmol ) 10pomep dB3HIA¢Y%T bonate (1 38ng. 1 mmol ) and

was heat o0 at BORE sPecing ReoCh EAGTlEh ot Iy Ay BETR: o B2k 24

partitioned baMS\weESsI: ¢8 hfNH}cet ate and water. The organic | ayer was
separated. washed with water and brine. dried (MgSO err]) and the sol vent

renoved by evaporation. The residue was purified by colum
chr omat ographyxg}_,!?igm wi t h met hyl ene chl ori de/ met hanol (95/5) to
gi ve 4-(4-chloro-2-TT uorophenoxy) - 6- met hoxy-7- 20

~ ((4- pyri dyb) net hoxy Riethylazedi¢aneoxyintel@fimg.grmol) was addad gropwis 10 @ 8Gpension of

[er r]H NVR Spegkglf g}llo%%\-/ﬁsy&%:fulo))’i ldeQo%&gb-mémxyq%m%%lmb(?A&ng 35#1%0% 1H:

7.49(s. 1 H
(prepared as described for the starting material in Example 24), triphenylphosphine (393mg.

1.5mmol) and 2-(N-(4-pyridyl)amino)ethanol (97mg. 0.7mmol) in mcthylcnc chloride (8ml)
and the mixture stirred for 2 hours al ambient temperature. The mixturc was diluted with

20  ecthyl acetate (5ml). the solid product was collected by filtration and purificd by
chromatography on an aluminium oxide column ecluting with methylene
chloride/acetonitrile/methanol (60/35/5). The purified solid was triturated with cther and
collected by filtration. The solid was dissolved in a mixture of methylene chloride/methanol
and 3M ethereal hydrogen chloride (0.5ml) was added. The volatiles were removed by

25  cvaporation, the solid residue was suspended in ether, collected by filtration. washed with
cther and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(N-(4-
pyridyl)amino)ethoxy)quinazeline hydrochloride (95mg. 37%).
'H NMR Spectrum: (DMSOd,; CF,COOD) 3.87(t, 2H): 4.00(s. 3H); 4.43(t. 2H): 6.97(dd.
1H); 7.15(dd. 1H): 7.43(s. 1H): 7.46(dd. 1H): 7.66(t. 1H); 7.68(dd. 1H): 8.12(d. 1H): 8.21(s.

30 1H): 8.34(d. 1H):; 8.89(s. 1H)
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7.58(t, 1H): 7.62(s. 1H); 7.72(dd. 1H); 8.58(s. 1H): 8.65(d. 2H) VS -

ESI: 412 [MH] 25 El enental Anal ysis: Found C 59.5 H
3.9 N 9.6 Clerr]Herr]Nerr]Jerr]CF O8 Herr]O

Requires C 59.2 H 3.9 N 9. 9% The starting
material was weepaewd as fol | ows: 4- Chl or o- 2-HdTuss9enshenol

(264ng. 1.8mmol ) was added to a solution of 7- 30

benzyl oxy- 4- chl or o- 6- met hoxyqui nazol i ne h_yé*r_ochl oride (506ny. 1 .5mmol).
(prepared as described for the starting material in Exanple I). in
pyridine (8m ) and the m xture heated at WD 97/ 22596

PCT/ GB96/ 03075, ] - 85 -
reflux for 4?%5%3%”%@ sol vent was renoved by evaporation and the

resi due partifd is:oet ween et hy; et nd k. Th ani c | ayer
was washed wt ﬁwgﬁ?ﬁl\]ﬂalﬁ%r ochloric a():‘ilng.‘:EF € g3’/gt er Wgltng'abri ng, ?%lrgi ed
(MySO err]) &ndldNhE.FBI0EHO 2H Requirdsy @\Alifor at TbK.3 The NsdBR2ek r esi due

was triturated with petroleumether and the crude product collected by
filtration and purified 5 by flash chromat ography el uting with nethyl ene
chl ori de/ 8t her (9/ Yhe taniph viencfiabaaypreguret dsfollows:

(4-chl oro-2-fl uorophenoxy) S met hoxyqui nazol i ne (474nmgy. 77% as a cream
sol i d. m p. 1FSingadresefyre analogous (o tprdesssibed fouthe stavmompterial]in Egamgle s
3H): 5. 36(s. » s " : 2ol . X Taf20d., JH):
8.6(s. 1 H) i Chﬂ/%mﬁﬁ'é‘éﬁ’a@g)fﬁﬂﬂ Yastiéaled tlHmindihan) S‘f"s'iés‘:)'?mm to giveh:
Found C 63. 4N-(fhpgridyDaminoethar®] B100mg. 23%err] H err]CIFN[err] J err]

0.06H err]0 Q. 05@@[ jliJ(] Cllerr] Requires C63.6 H3.9 NG6.7% -

A sol ution of - nI yl"oxy- 4- (4-chl or o- 2- f | uor ophenoxy) - 6- met hoxyqui nazol i ne
(451 ng. 10. 1HNMR SpedirukACHELPIBIMVED: N8RS IHRY JagbrsUXH . 814481, bﬁgfs@mihe

m xt ure was d,l | uted 15 wi th toluene and the vol atil es renoved by
evapor at i.on. e residue was triturated with met hyl ene chl ori de,

col l ected by Mgl E§Rus gmybashed with ether and dried under vacuumto give
4- (4-chl oro-2-fl uor ophenoxy) - 7- hydr oxy- 6- met hoxyqui nazol i ne (320ng. 90% .
"H NMWMR Spectrum (DMSOd[err]) 4.0(s. 3H): 7.27(s. 1H): 7.43(dd 1H):

7.56(t. 1 H): i I H): 7.72(dd. 1 H 8.5(s. 1 H 20 M5 - ESI:
321 [ M Eme Yt(ﬁl
15 Using a procedure analogous to that described in Example 47. 3-(N-methyi-N-(4-

pyridyl)amino)propanol (116mg. 0.7fnmol) was treated with 4-(4-chloro-2-fluoroanilino)-7-
hydroxy-6-methoxyquinazoline (160mg, 0.5mmol), (prepared as described for the starting
material in Example 24). to give 4-(4-chloro-2-fluoroaniline)-6-methoxy-7-(3-(N-methyl-N-
(4-pyridyDamino)propoxy)quinazoline hydrochloride (150mg. 55%).

20 m.p. 243-248°C _
'H NMR Spectrum: (DMSOd,,: CD.COOD) 2.2(t. 2H): 3.21(t. 3H); 3.82(t. 2H): 4.0(¢s. 3H):
4.31(t, 2H); 6.95(br s. 1H); 7.2(br s, 1H): 7.39(s. 1H); 7.46(dd. 1H): 7.62(1. 1H); 7.68(dd. 11):
8.2(s. 1H): 8.3(br s. 2H): 8.87(s. 1H)
MS - ESI: 468 {MH}

25  Elemental Analysis: Found C 514 H 5.1 N 129

- CyHpuNOLCIF 1.2H,0 1.95HCI Requires C 51.4 H 4.9 N 12.5%

The starting material was prepared as follows:

Using a procedure analogous to that described for the starting material in Example

30  46. 4-chloropyridine (885mg. 59mmol) and 3-(methylamino)propanol (2.1g. 0.23mmol).
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Exanpl e 45 A m xture of

4- (4-chl oro-2-fluoroanilino)-7-hydroxy-6-nethoxyqui nazol i ne (320ny. |
mol ). (prepared as described for the starting material in Exanple 24),

pot assi um 25 carbonate (414ny. 3mmol ), potassium i odi de (40n$2 and

4- (chl or orret hyWpwy£22s8b ne hydrochl ori de (250ng. 1 . 5rrrmIPF ngﬁRﬁgﬁl
5m ) was heated at 60[err]C for 2 hours. The m xture was allowed to
cool and partitioned between ethyl acetategand water. The organic

| ayer was separated. washed with water and brine. dried (MgSO4) and the

sol vent renoved by evaporation. The residue was suspended in ethanol
(20n1_) and co ﬁ'QiTan debl}1¥§l54o§§ll§ﬁ$-@5m v»é'?@ S!nédofoﬁiﬂnaur 1wm-meTm-N-(4-
vol atiles wer rem)ve evaporation and the solid residue was

azeot roped wi pyndmhmmoapmﬁnel (§®9mg1 é?9duct was recrystallised from

| Sopr opanal oL 81 RMIE spectriim: (cDCI: CD,CO0D) 101 (D7 1615. 3H): 3.6-3.75(m. g): 6.8(br
chl oro-2-fl uog%{;lggmg)nﬁ met hoxy- 7- ((4 pyri dyl ) met hoxy) qui nazol i ne

hydr ochl ori de (33 709 . "H NMR Spectrum (DvsOQd[err]) 4.1(s.
3H: 5.69(%§, M%.ESI.IL@( .]1H). 7.52(s. 1H); 7.62(t, | H); 7.69(dd.
1H): 8.03(d. 2H); 8.55(s. 1H): 8.83(s. 1H): 8.93(d. 2H) 5 M5 - ESI: 411
El emrental Anal ysi s: Found C51.0 H 3.9 N
Cl eExamprr49 Jerr]CIF 0.5H err] O 1. 95HC Requires C 51.4 H

? 1. 2' ﬁ#)ﬁ()% Was a@é@E@a}& | 4@(5)!{8[9 (56%693@@}] :Ychecijl ér%g\'m%"é‘iobf é\élpgnts{aon(o%GI
4-chl oro- 2af(hleﬂroﬁamdubfagmnzo)huﬁ'f&sw @nﬁ%?%ﬁyblw%%&e Ofsmg(%xpared

- (
.5mmol ). (prepared as described for the starting materi al
). tripRenyketesciibedifer thaganige materighindixpmple 24).ariphenylphosphine (393mg. 1.5mmol)

- (N-(2, 6-di ”%B{‘%-:(z-ﬂv@e({y(c%%im g%H;]le 281k [t £ §3RRo1f @-gﬁ%b%lgmb)"‘?w) in

nmet hyl ene or1 stirred ours
anbi ent  t enpemathyiene cMatitie(8uil) éndthe thixture sireqisor Dhsurs dickmtbient enipemture X The e

Was Separ at ed 3B e Siea v St v et B et Tee st e ested by GiBBHGhofte
was separ at ed /

(60/ 35/ 35). TheiidPuhd dib@fied M meth Tﬂl@ﬁéjém&rld%%tﬁ:fnbi A BuiBh mafenﬁfeawisdamgen
collected by filtration. e sol di ssol ved in nethyl ene

chl ori de/ it hahlsridetSmlwes addeds Theresaling presinitate was collgsjedrhy dimation! washgé with
(1m) was addege J0firfa uher VSuih el €4-dorb! 2-Al ohifino) R RtAb YA B-BL her

methylimidazol-1-yl)ethoxy)quinazoline hydrochloride (180mg, 72%).
'H NMR Spectrum: (DMSOd,; CF,COOD) 2.79(s. 3H): 4.02(s., 3H): 4.59(t. 2H): 4.72(1. 2H);
7.40(s. 111): 7.45(d. 1H); 7.60(s. 1H): 7.62(1. 1H): 7.67(dd. 1H): 7.71(s. 1H): 8.23(s. 1H):

20  8.89(s. 1H) '
MS - ESI: 428 [MH]
Elemental Analysis: Found C 479 i1 4.7 N 133
C,,H,,N.O.CIF 1.4H,0 2.1HC} Requires C 47.6 H 4.6 N 13.2%

Hl-'
T
N

a®

4

NI\)OJ}-

25  Example 50
Diethyl azodicarboxylate (295ul. 1.8mmol) was added dropwise to a solution of 1-

(3-hydroxypropyl)imidazole (102mg. 0.81mmol). (EP 0060696 A1), 4-(4-chloro-2-
fluoroanilino)-7-hydroxy-6-methoxyquinazoline (200mg. 0.62mmol), (prepared as described
for the starting material in Example 24). and triphenylphosphine (492mg. 1.8mmol) in

30  methylene chloride (4ml) and the mixture stirred for 2 hours at ambient temperaturc. The

solvent was removed by cvaporation and the residue was purified by column chromatography
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20 and dried under vacuumto give
4-(4-chloro-2-fluoroanilino)-7-(2-(N-(2,6-di nethyl -4-.

pyri dyl)- N met hyl anm no) et hoxy) - 6- met hoxyqui nazol i ne (170ngy. 61% m p.
208-212[err] C "H NMR Spectrum (DvBQd[err]; CFCOOD) 2.52(s, 6H);
3.26(s, 3H), WwdPfssss3H ): 4.12(t, 2H): 4.46(t. 2H). GdideIsmsorsH) ;
7.1(hr s. 1H); 7.38(s. 1H): 7.46(dd 1H): 7.62(t. 1H): 7.67(dd. 1H); 25
8.18(s. 1H); 8.89(s. 1H) - ESI: 4)62 [ MH] El emental Anal ysi s:
Found C 52.2 H5. 2 N12 2 Jerr]Herr]Nerr]Jerr]ClF

1H err] O 2HC Requi res C 52.4 H 5 1 N 12.2% 30

The starting mater| f epared as follo WO 97/ 22596
PCT/ GB96/ 0305Hting with methy ene chlonde/acetommIe/methanol (60/35/5). The purified solid wasy -

A sol ut r 5 , | ” ¢ Ch
T30, O THE R RS et ChBR AR ol M o SR Shipide i SO

et hereal hyd adﬂgé nTbhvdatlchGW(rB removed ty om))ravtas thesnlid desidue W40 fesperded froethér.

hour. The reagf.lon re wa ed with
wat er. The |ﬁ E%ng ﬁ\'ﬁgf’% waéﬁr% '&h% erf"i"&f‘f'%‘?‘i"ﬁlﬁr ‘éﬁ‘fﬂ“‘f’ﬁ%g‘é{ﬁﬂgﬁﬁg oFP2t r at e
was 5  psur ﬂdomhmna)-ws-mﬂaazam@i)pmﬁﬁammbamhmﬁ(i\gambmoﬁdébi|14m;,
acetate (100n16) The I nsol ubl es were renoved by filtration and the
filtrate drid8:MySerr]) and the sol vent renoved by evaporation. The
solid residug WALt 3 | aet Yarkyl t4,an | ed
sol 1d resi dugy g Féé .id E%ﬁs‘iﬁ%%ﬁébéb) 2G8h! A9t §90RY3H: 45511804354 A

2- (N- (2. 6-di ﬁéBh{lHnJHﬁfdddylﬂ) Jmaetmwmndm(mcnga mx[‘m(csl 5131),582?93%19&%%!0)(; 10
m p.. 139-144 NVR Spectrum err S . 3.0(s.
3H): 3.51(t. k?kés ﬁ?) : 8200, "I’ﬁ-!) 6.26(s. 2H) MG - ESI: 181 [ MH|

Exanpl e 40 1MS-ESt: 428 [MBHEt hyl azodi car boxyl ate (261 ng, 1 .5mml) was
added dropwi se to a suspension of :

4- (4- chl or o- Elements} Haslysisno) - 7- hydrof?“‘@- mat‘-hé&?qw nHz®bi ne W1bbay.

0. 5nmmmol ) I, crib tart jngmat ey Jd,n Exampl e
oy, trl phenyrp ngg?ﬁl‘é?%ggl i8S QQTL%E ‘(f‘is% g smat el ] sdy p
2-(N-(4-pyridyl)am no)et hanol- (97rrg 0. 7mol ) in nethylene chloride (8m)

Example §1

15 7-(2-Bromoethoxy )-4-{4-chloro-2-fluoroanilino )-6-methoxyquinazoline (98mg.

0.23mmol) was added to a solution of 4-methyl-4H-1.2 4-triazole-3-thiol (40mg, 0.34mmol)
and potassium-1-butoxide (36mg, 0.32mmol) in DMF (1ml) and the mixturc heated at 40°C
for 30 minutes. The reaction mixture was allowed to cool and was partitioned between
ammonium chloride and ethyl acetate. The organic layer was separated. washed with water

20  and brine. dried (MgSO,) and the solvem removed by evaporation. The residue was purified
by column chromatography cluting with a gradient of methylene chloride/methanol (95/50 ta
80/20). The purificd solid product was triturated with cther and collected by filtration. The
solid was dissolved in methylene chioride/methanol and 3M ethereal hydrogen chloride
(0.5ml) was added. The volatiles were removed by evaporation and the residue was

25  crystallised from methylene chloride and ether. The solid was collected by filtration. washed
with ether and dried under vacuum to give 4-(4-chloroe-2-fluoroanilino)-6-methoxy-7-(2-(4-
methyl-4H-1,2,4-triazol-3-ylthio)ethoxy)-quinazoline hydrochloride (90mg. 79%).
‘H NMR Spectrum: (DMSOd,; CF,COOD) 3.78(s, 3H): 3.81(t. 2H); 3.99(s, 3H); 4.57(t. 21I):
7.40(s, 1H); 7.46(dd. 1H): 7.62(t, 1H); 7.67(dd. 1H): 8.16(s, 1H); 8.89(s. 1H): 9.68(s. 1H)

30 MS-ESI: 461 [MHY
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and the mxture stirred for 2 hours at anbient tenperature. The m xture was
diluted with 20 ethyl acetate (5m ). the solid product was coll ected by
filtration and purified by chr omat ogr aphy on an al um ni um oxi de
colum cluting w th nethyl ene chloride/acetonitrile/ nmethan

(60/35/5). TheWRU¥2t%d solid was triturated with ether and '&’8498’8”7%& ed
by filtration. The solid was dissolved in a m xture of nethyl ene

chl ori de/ met hanol and 3M et hereal hydHogen chloride (0.5m) was
added. The volatiles were renoved by 25 evaporation, the solid residue
was suspended in ether, collected by filtration. washed with et her
and dried und@lenvatl Amakysisgi ve Found C 43.7 H 3.9 N 149

4- (4-chloro-2-fl uoroanilino)-6-methoxv-7-(2-(N-(4-

pyri dyl ) ani nofedhdPellis ik RHGS hydr Beaviesi de 4895ny. H339) . N 15.2%err ] H
NVR Spectrum (DVBOd[err]; CFlerr] COOD) 3.87(t, 2H): 4.00(s. 3H); 4.43(t.
2H): 6.97(dd. 1 H; 7.15(dd. 1H): 7.43(s. 1H): 7.46(dd. 1H): 7.66(t.
1H); 7.68(dd. |H): &htardinghhteriaBwad preparéias folléws: 8. 34(d. 1H): 8.89(s. 1H)
WO 97/ 2259,

PCT/ GB96/ 03075 1.2-Dibromoethane (725mg, 4mmol) was added by portions of 70ul evergd0 -
M5 - ESI: 440 nhM‘&s 1o a mixulfé SR HiordDMN6Rbahilino)-7-hvd 0xv-6—rﬁ:81§@ ind- 0
H 4.3 N 13. err]Herr] N err OCIFE) 8glrerr (F]?elaﬁzlgrles

50. 0 H 4. 3320mg 1mn (prepgred as described forthe sg!ttmgtmmg’ldmt%mmle 2®.sangdr epar ed

as follows: Pt t descri bed f.or
the starting #aia%sﬁ?nécmbonﬁﬁgﬁﬁéan%&?ﬁgy Mi( %ﬁé}?ﬂt‘? € XTI WS FHTTe
treated wit h don ﬂmahdfra‘!nohm(nﬁs dftey ti2. cbmpitelu)m bOthg hdditich and then ;{aNn{oﬂecpue&wéehl )

am noet ha 110-111C 10 'H NWMR Spectrum

(CDQl [err ] (eévﬁ?n%m and-yvager. il‘ he orgﬂ?’lc queg\gﬁﬁepgatetp vshedgviduyager andpbrine. dried
8.13(d. SO,) and MR solvem reméR@ l{vW]iporau 3 Thgﬁ‘@fmk G/asélﬁx}l;éted with petroleum

USI ng a procedure anal ogous to that describe Exanpl e

3- (N-met hyl - Nethet/ether. the spijd wasqojlegiechby f)‘lmmpamdldn(:d ©6dey vadmmrogive vas
treated with
hydr oxy- 6- met %Béﬁ%eﬁur’f %I‘%ﬁlfgl)'%g%g%%p@%}#émftho’tyﬁf"@ﬂ@h@ﬁ(':ngéegc/f’\ bed for
the starting 'IINMR Spectrum: (DMSQd,) 3.89(t. 2H): 3.96(s. 3H): 4.51(t, 2H): 7.23(s. 1H): 7.35(dd.
15 1H): 7.55(dd. 1H); 7.5%t. 1H): 7.83(s. 1H): 8.36(s. 111): 9.57(s. 1H)
MS - ESl: 428 [MH]"

Example 52
Using an analogous procedure to that described in Example 51. ‘7—( 2-bromoethoxy)-

20 4-(4-chloro-2-fluoroanilino)-6-methoxyquinazoline (98mg. 0.23mmol). (prepared as

described for the starting material in Example 51). was treated with 5-mercapto-1-

methyltetrazole (40mg. 0.35mmol) to give 4~(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(1-

methyltetrazol-5-ylthio)ethoxy)-quinazoline hydrochloride ( 50mg, 44%).

'"H NMR Spectrum: (DMSOd,; CF,COOD) 3.8(t. 2H); 3.97(s, 6H); 4.57(t. 2H): 7.35(s. 1H):
35 7.46(dd. tH); 7.62(t, 1H); 7.70(dd. 1H); 8.12(s. 1H); 8.87(s. 1H)

MS - ESI: 462 [MH]

Elemental Analysis: Found C 45.1 H 3.7 N 193

C,,H,;N;0.CIFS 0.5H,0 1HCI Requires C 45.0 H 38 N 19.3%

30 Example5s3
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material in Exanple 24). to give

4- (4-chl oro-2-fluoroanilino)-6-nethoxy-7-(3-(N nethyl-

(4-pyridyl)am no) propoxy) qui nazol i ne hydrochl oride (150ng. 55% . 20 m p.
243-248[err] C [err]H NVR Spectrum (DvsOd[err],; CDCOOD) 2.2(t. 2H):
3.21 (t. 3H): wo 82296 2H), 4.0(s. 3H): 4.31(t, 2H); 6. 9dheBo3dts) ;
7.2(br s. 1H); 7.39(s. 1H); 7.46(dd. 1H): 7.62(t. 1H); 7.68(dd 1H):
8.2(s. 1H); 8.3(br s. 2H): 8.87(s. 1H) _go M5 - ESI: 468 [MH 25

El emrental Anal ysi s: Found C?:Tl.4 H5. 1 N 12.9
C[err]H[err]N[err]qerr]CIF12H[err]Ol 95HC Requires C 51.4 H4.9

N 12. 5% d foll

Using a procedure alSP blga&aglcqrﬁmiv?ﬂ? P—’gé%' ﬁgrl » ks “Eiﬁféle‘gaé?’l(’a‘ﬁ ﬁ%} ﬁﬁ’g{“@g\ggl in
Ex le 30 mfethyl4-(GH i )

B ?gt ﬁyl i s pvrlop(gn glefd(stgyrbbm ﬂﬁHa@.@l%ﬂ‘%JmE 0988nb1)a3$ 0060696 ALY, o

19
PCT/ GB96/ 030 Hiphenylphosphine (492mg. 1.8mmol) and 4-(4-chloro-2-fluoroanilino)- ~7-hydroxy-6-89-

T by oo o R ol i e e
NVR Spect SumEx@GRielHin ethgBhe chl];ﬁﬂ@)nl)lanﬂ-thdm&(m stitdd:for2 HdilrSar aitlient
3.6-3.75(m MS - ESlI: 166 [ VH]

: 6.8 , - 8.30(d.. 2k 5
Exanmpl e 49 A%&Q:pcrature( li)'{mhc‘ﬁ'rﬂftﬁvrE&W&‘F‘B‘dﬂ%@%‘)‘é&@“@im 0.3inmeathl ) was

added dr opwi SfipHeRly|phSspRine (8n®) 031 mmol) and diethyl azod
4- (4-chl oro- Zﬁtf,l ujcf)rao?gl i non@ m;nc?xya-n6 m thzx"ytfﬁ’fbr‘{’éyzl%‘F.‘Sn"é" (Ui%l&mol)were

0. 5mol ). ( predeesrand thegmixiye smesidpt ib‘é!@!hﬂo?rhqum Ht:antanlcgwniremnedd tyn Exanpl e

24 t h

4. h;hfoi%%ﬁ%??ﬂﬁ a8 e 3Py oY solturan chyfiBftoeraphey liting ath refyiencs
2949). ido chlorldﬂhieﬂiamﬂe{‘lym drhiegari{i@diolidand disbstved i ekt Ichk chiofide 4f 3M
hours at anbi nt m xture was diluted with ether

(8m) and thé ’§Eﬂ“f @%&4&3&5@'%&-"@&*’%@@% Hie volauidgs yeerepismovedeby evaporation and
Sy 2 IRk LS B
col | ect ed by Unferivagyumie gi lvl'(ﬂrﬂllﬂroanllmphé-tmclhckyd?-(m-meﬂiphmm«mm to
gi ve 4-(4- chlypPemuixtqediaaithd fydRdchRindE L AL Fa0k 2 (2 -
1 'H NMR Spectrum: (DMSOd,;: CF,COOD) 2.4(t. 2H): 2.60(s. 3H): 4.0(s. 3H); 4.3-4.4(m.
4H): 7.41(s. 1H): 7.46(dd. 1H): 7.58(s, 111): 7.62(t. 1H): 7.67(dd. 1H): 7.70(s. 1H): 8.21(s.
1H); 8.88(s. 1H)

MS - ESI: 442 [MHY}"

n

Elemental Analysis: Found C 498 I 5.0 N 125
20 C,HyuNO,CIF 1H,0 2HCI Requires € 50.1 50 N I127%

0.23ether |

Example 54

A solution of 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-

25 (methylaminoethoxy)quinazoline hydrochloride hydrate {135mg. 0.3mmol) and 2-
chloropyrimidine (66mg. 0.6mmol) in N.N-diisopropylethylamine (2ml) was heated at reflux
for 1 hour. The mixture was allowed to cool and was triturated with ether. The solid product
was collected by filtration and purified by column chromatography eluting with methylene
chloride/methanol (95/5). The purified oil was crystallised from ether and the solid collected

30 by filtration. The solid was dissolved in methylene chioride/methanol and a solution of 3M

cthereal hydrogen chloride (0.5ml) was added. The suspension was diluted with ether. the
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met hyl i m dazol - 1-yl ) et hoxy) qui nazol i ne hydrochl ori de (180ng, 729%. "H
NVR Spectrum (DvBQd[err]: CFlerr]COOD) 2.79(s. 3H): 4.02(s. 3H): 4.59(t.

2H); 4.72(t. 2H); 7.40(s. 1H): 7.45(d. 1H); 7.60(s. 1H): 7.62(t. 1H)
7.67(dd. 1H): 7.71(s. 1H): 8.23(s. 1H 20 8.89(s. 1H) < ES|
428 [ VH| WO BI2%6nt al Anal ysi s: Found C 47.P§:T'GA¥E1031?75

N 13.3 CerrJ]Herr]Nerr]Jerr]CF 1.4Herr] O 2. 1HC Requires C
47. 6 H 4.6 N 13. 2% 25 Fxanpl-&350 Di et hyl

azodi car boxyl ate (295[err]l . 1.8mvl) was added dropwi se to a sol ution of
1- (3- hydr oxypropyl )i m dazol e (102ng. 0.81 nmol). (EP 0060696 Al).
4- (4- chl or 0- Z55id product cdlletiedl B Ritfalif hvathdahEOetier End BE QIR VAR BER kd 0 & 4401y,
0.62mmol ). (prepared as descri bed for the startin rraterl

Exanpl e 24) . chlodo-2+fluoneanjlinsiré6opethaxy-{-A2MNunethyl-Notppyinpidin: met hyl ene

chl ori de Mm&’i’@@'nh'ld"’\t%gg"’ '&%%?nghurg&%r{dgr(s.gnngggzgﬁ at anb! ent t enperature.

The y  evaporatio the residue was purified
by col um chramaR®pedRyh: (DMSOd,: CF,COOD)\MBE;&?BHEB%S 3H): 4.22(1. 2H): 4.51(1. 2H);

PCT/ GB96/ 03075 90

el uting with Gr%fthylﬁbﬁé%hl%} i7 460da L34t 1B /7 06t dda Hd): 8086 tH): §)6'-’~<th§1
purified sol igd di ssol ved in nethyl ene chl ori de/ net hanol and 5M

et her eal hydroéen chloride (2m) was added. The vol atiles were renoved
by evaporati cMS Eﬁb495)[MHJ’r esi due was suspended in ether. col | ected by

filtration, et her and drl.ed nd cuu 491 Ve chl oro- 2-
5 fl uoroanl a"'?‘"f‘gfs‘& m dazol -1 y‘"}d:) §g§¥§ %{E goxyqumééél I ne
hydrochl ori de, (Hg O 1. m,o 3§01 Reqbifs! ]GMNNR Specgium  (NDVEGR] err] ;

CFlerr]COOD) Z2.5(m "2H ): 3.99(s. 3H); 4.32(t. 2H) 4.45(t 2H): 7.39(s.
1H); 7. 45@dd 1H); 7.61(t. lH) 7.66(dd. 1H): 7.71(s. IH); 7.84(s. 1H):
8.19 1 M5 - ESI: 428

E] em(af] t al H)Anal ysi S&hzz&ﬁlng%enai)wgpgépar&jﬂs fg)ﬁowq 445 [NMZI_.HS 5

Clerr]H err] N err] 0} solutjodlof d&t-mtlylehtpa}‘hbnmew@?!,, 20/mewldiin 3EHFQ 148 vas added taa 5
N 13. 5% soluon o J.Z—?meStl]iylamino)ethanol (1.5g. 20mmol) in water (10ml) and THF (10mi) and the
mixture was stirred for 18 hours at ambient temperature. The organic solvents was removed
15 by cvaporation and the residue was partitioned between water and ether. The organic layer
was separated. washed with 0.1M hydrochloric acid and brine. dried (MgSO,) and the solvent
removed by evaporation to give 2-(N-methyl-N-t-butoxycarbonylamino)ethanot (3g. 85%) as
an oil.
‘H NMR Spectrum: (CDCL} 1.46(s. 9H): 2.92(s. 3H); 3.39(t. 2H): 3.74(t. 2H)
20  MS-ESIL: 176 [MH]
A solution of 2-(N-methyl-N-t-butoxycarbonylamino)ethanol (1 16mg. 0.7mmol} in
methylenc chioride (1ml) was added to a suspension of 4-(4-chloro-2-fluoroanilino)-7-
hydroxy-6-methoxyquinazoline (160mg. 0.5mmol). (prepared as described for the starting

material in Example 24). and triphenylphosphine (393mg. 1.5mmol) in methylene chloride

[ C8)
W

(5ml). Diethyl azodicarboxylate (261mg, 1.5mmol) was then added dropwise and the mixture
was stirred at ambient temperature for 4 hours. The reaction mixture was poured onto a
column of silica and eluted with a gradient of methylene chloride/acetonitrile/methanol
(70/30/0 to 70/20/10). The partially purified product was further purified by column
chromatography cluting with a gradient of methylene chloride/ether/methano! (60/40/0 to

30 60/10/30). The pure oil was crystallised from ether. collectéd by filtration and washed with

SUBSTITUTE SHEET (RULE 26)



15
7- (2- Bronoet hoxy) - 4- (4-chl or o- 2-fl uor oani | i no) - 6- net hoxyqui nazol i ne (98ng.
0.23mmol ) was added to a solution of 4-nethyl-4H 1.2,4-triazol e-3-thiol

(40ny, 0. 34mmmol) and potassi umt-butoxide (36ng, 0.32nmmmol) in DW
(1m) and the whyirbsey heated at 40C for 30 m nutes. ThecT/eBpastoders
m xture was allowed to cool and was partitioned between anmoni um

chloride and ethyl acetate. The organic |aygr was separated. washed with
wat er 20 and brine. dried (MySQerr]) and the sol vent renoved by
evaporation. The residue was purified y columm chr omat ogr aphy

cluting with radi ent | ene,.c t [50 to

80/ 20). The p%h'gf‘?b’aegéf'c@ ;%E‘Pa\%@r}f@w P@tqZ&{la;? t*&?‘ﬁé‘r and col | ected
by filtrati Orbut(ﬂ}garbony]amﬁ@kihg.{?aﬁmg‘ﬁﬁp%4\5@51%I6’3%’\58'[ hyl ene chl ori de/ met hanol
and 3M et her eal %/‘gr ogen chlori M) was added. The vol atiles
were removed By- Bapeti on and the residue was 25 crystallised from

nmet hyl ene chl e ol | td,on shed
with ether angi ri e glraréj;@/na%mn‘%(’t?%bhﬁl AL éFStﬁH’r?%ﬁ) th'i(% 32 i

4- (4-chl orso- 2s. QHOr.eartiH) hD—)?.B@mHHﬂhG)Sﬁ(t?HQQSM(s 1H)
nmet hyl -4H- 1, 2, 4- tr| azol 3-yl t hi 0) et hoxy) - qui nazol i ne hydrochl ori de (90ng.

799 . [MISI’] Mtrum (DVSQd[err]; CFCOOD) 3.78(s, 3H); 3.81 (t.
2H); 3.99 .2H) : I 7. 1 T 62(t
15)0; 7.6753d.§%e‘:na%§%%§(sésf |H)H); 8. 89 §°‘é‘§(ii)c %%68 %(f%i LR (ESI
461 [ VH CyHyNLOCIF 007/ 225906  Requires € 57.3 H 5.6 N 116%

PCT/ GB96/ 03075
El emental Anal ysis: TFA (4ml) was add'x_.g log solume oL{:g (g-chloro-z |qu%rogmlmo) q\-lmfﬁ\ogy-l(”

CerrlH ero] Nrﬁhfeilﬂ-wtttﬂmﬁﬁ&rwﬁxﬁx}xﬂ)c%@)qumazoﬁﬁﬁ@%xﬁg (8248 él) in meth¥lert 0
N.15. 2% The starting material was prepared as follows;

1. 2- Di br onoet FHpride(4mb)agd themigiure s aferd?ehpwta@menbtﬁ@mwm[wwr we%ddyd 30

mnutes to a §
(e rl or o 2B thételafllbs were removed by evaporarion, The residue was dissolved in methylgne

mol ). (pr epacldqhd;@ndéyl:ﬂh«treal hi/tbmgtrt@lm&rﬂmhgvasradded: dhe temlmlwptleltzadyvas and

s ot rreq CoUbRteg bl AlFaffn. PR ik i 3R] dnaBfcifn i erd e B 1 U1 ©
addition @#d Nbeoanitsd) e nohey- bez -pRahyldfinoft ikl )q@inaioling hpdidchieiderhydrhe

organi c | ayer was separated. washed with water and brine. dried
(MgSg err]) af?0m8e7¥®) vent renoved by evaporation. The residue was

triturated w bl NapR SPLEME: (DMSOAS td)ftbéﬁief74 st.hﬁ) 38hi1hRa.06Q! 319 kS 1)

filtration and dried under vacuumto give 7-
br onoet hoxy) - 4-46L. ¢H):GrdF(R 1H):.d-ddimd Iho$ 2ﬂsn‘éi)h8)ﬁuqdﬁiazol i ne (200ny.

479 . [g&g IN gtrum (DVMsCd[err]) 3.89(t. 2H): 3.96(s. 3H):
4.51(t, 2H) 3(s 35(dd.
Hememal Analysm Found C 458 H 5.0 N 120
CsH,:N,O.CIF 1.1H,0 2HC! Requires C 46.0 H 4.8 N 11.9%

Example 55
Isonicotinoyl chloride (36mg, 0.2mmol) was added to a suspension of 4-{4-chloro-2-
25  fluoroanilino)-6-methoxy-7-(2-(methylamino)ethoxy)quinazoline hydrochloride hydrate
(90mg, 0.1mmol), (prepared as described for the starting material in Example 54). in
methylene chioride (3mi) and triethylamine (80mg, 0.8mmol) was then added dropwise. The
mixturc was stirred for 30 minutes a1 ambient temperature and the solvent was then removed
by evaporation. The residue was partitioned between ethyl acetate and water, the organic
30 layer was separated. washed with brine. dried (MgSO,) and the solvent removed by

evaporation. The residue was dissolved in methylene chloride/methanol and 3M ethcereal
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15 1H); 7.55(dd. 1H); 7.59(t. 1H): 7.83(s. 1H): 8.36(s. 1H): 9.57(s. 1H
MS - ESI: 428 [ VH Exanpl e 52 Usi ng an anal ogous
procedure to that described in Exanple 51. 7-(2-bronoethoxy)- 20

4- (4-chl oro-2-fl uoroanilino)-6-nmethoxyqui nazoline (98ng. 0.23p
(prepared as WO97228%scri bed for the starting material in 53&%%96431‘3’5 was
treated with 5-nercapto- 1- net hyl tetrazole (40ng. 0.35mmmol) to give
4- (4-chl oro-2-fl uoroanilino)-6-nethoxy-7-(B-(1 -

nmet hyl t etrazol - 5-yl t hi 0) et hoxy) - qui nazol i ne hydrochl ori de (50ng, 449%.
[err]H NVMR Spectrum (DvSQd[err]; CFCOOD) 3.8(t. 2H); 3.97(s, 6H): 4.57(t.
2H): 7.3 5(s. ). . (il . ; S.
11 8 87(s hl'éf)otgn cl@o‘ixdlc\:/é(ztiﬂlgv%adééd) Tl\l}lz_ﬂ sr@%éﬁslon% g#gtﬁgg\ﬁﬁ%%e;ﬁel %r&.rﬂ@eﬁ
Found C 45y collectedy Silation, washedwith ether and@pgql m}qq[' vacuju[te givp @f(drchlomp-2S

0 5H[err]O 1%0raa%o§$ é(gaggc'lﬁll&methyl-ﬁi(g’ N 19.3% 30 - Exanple

PCT/ 6596/ 030 fpyrid lcarbonvl)ammo}ethoxy)qumazolme hvdrochlonde (7>mg 67%) - 92 -

Di et hyl azodi car g/l ate (295 err was_ ad 2 wi se tQ a

sol ution & 2JHNMR Spsetrum:|(DMS 99%%5 (Fn%PHa%Sﬁe‘?(bflss H 4-16s- 38kl ) .
(EP 0060696 ( Ehg,s 3 ng 2

4- (4-chl oro- ?446855%}”?&0 45;% rg%m (14’)93%% ﬁﬁo%udl(ﬁﬁbzow r?e 8{265‘)

0. 62mml ), (ma(p,amdsesxs.mbcrr bed for the starting material in 5 Exarrpl e
24). in rrethylg f grrgﬁ (4m) and the m xture stirred for 2 hours at
anbi ent rr%‘é MHIE G ther 2- et hyl - 1- ( 3- hydr oxypr opyl ) i m dazol e

(43ng. 0.31 rm&hémamnalysrsrl phenyl phosmbhdre (B31y. 0. 3igmpl ) anda2@i et hyl
azodi car boxyl ate (50[err 31lmmol ) we added and the m xture

stirred fi8F CalmNBEIF éh‘rEHC‘Tlﬁ‘él“VGﬁ a?r?’e% verl $enovddl 1Byp%
evapor ati on ge% di€ residue was purified:-by colum chronmatography el uting
with methyl ene i chl ori de/ met hanol (93/7). The purified solid was

di ssolved in nethylene chloride and 3M et hereal hydrogen chl ori de
(2m) was addEd. Thgivol atiles were renoved by evaporation and t he
solid residu pended in ether. collected by filtration. washed with

ether and dried A mikRIT 7Y@y HBY1tH0)H .4 ihydroquinazolin-4-one (100mg. 0.4mmol),
4-(4-chl OlrSO Zlh]:olnglocrh(l)cg'xrc]ile l('I’Orr]nl% an% DMFr}O)iyn-l;wa(th-catg& ;rle rgt%/xl flo;n t g%%t?x!s- !I‘i-rc volatiles
were removed by evaporation and the residue azeotroped with toluene. A solution of 3-
hydroxy-4-methylaniline (53mg. 0.04mmol) in isopropanol (10ml) was added to the solid
residue and the mixture was heated at reflux for 2 hours. The mixture was allowed to cool
and the precipitated product collected by filtration. washed with isopropanol and dried to give
20 4-(3-hydroxy-4-methylanilino)-7-(4-pyridylthio)quinazoline hydrochloride(103mg. 73%).
'H NMR Spectrum: (DMSOd,} 2.17(s. 3H): 7.05(dd. 1H): 7.17(d. 1H): 7.19(s. 1H); 7.64(d.
2H); 8.00(d. 1H); 8.20(s. 1H): 8.66(d, 2H): 8.92(s, 1H); 9.05(d, tH)
MS - ESI: 361 [MHY'
Elemental analysis: Found C 53.2 H46 N 118
25 CH (N,OS 1H,0 2HCI Requires C532 ° 144 N 124%

The starting material was prepared as follows:
A solution of 2-amino-4-fluorobenzoic acid (3g. 19.3mmol) in formamide (30mt)
was heated at 150°C for 6 hours. The reaction mixture was poured onto icc/water 1/1
30 (250ml). The precipitated solid was collected by filtration. washed with water and dried to

give 7-fluoro-3.4-dihydroquinazolin-4-one (2.6g. 82%).
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yl ) propoxy) qui nazol i ne hydrochl oride (104ng. 32% . 15 [err]H NVR Spectrum
(DvsCd[err],: CFlerr]COOD) 2.4(t. 2H): 2.60(s. 3H: 4.0(s. 3H: 4.3-4.4(m
4H); 7.41(s. 1H): 7.46(dd. 1H); 7.58(s. 1H): 7.62(t. 1H): 7.67(dd. 1H):

7.70(s. 1H): 8.21(s. 1H); 8.88(s. 1H) M5 - ESI: 442 [ MH|

El ement al Anawpara2596 Found C 49.8 H5.0 PCRIGB26/G0750

C[err]H[err]N[err]CIerr]CIF IH err]J err] HC Requires C 50.1 11
.0 N 12. 7% 0. 23et her gganpl e 54 A

solutlon of 4-(4-chloro-2-fluoroanilino)-6-nethoxy-7-(2- 25
(nethylan1noethoxy)qU|nazollne hydr ochl ori de hydrate (135nyg. O.SnnD!) and

(2n1) was heat ed’ aboyigmagnice (33 of s S0 ybpopslonipun pesel o S fnolopds
cool and was qémmdwfait@&cméﬂynatn@%; g h%ﬁﬁl)'lﬂiwpﬂ'@ghl)am the M&&r&ﬂlr}ea%ﬁd
by filtration and purif |ed_wédco um chromat o rap y eluting with nethylene

chl ori de/ met HQHB!‘“‘TSQ??)‘@)IOYO ibydroqyiaazolin - qna 1.28-Pomal) weseaaldcé andh the teadtionnd

the solid col, I S v
met hyl ene ch or| ? %hano oéhdﬁ.g@é{ .“’g%ﬁ’ %&gl\f? %dlmet%%@rhe‘g rtﬂ?ﬂr ogen
chloride §0. Em@cwd/aethanﬂ(;édceta'fheTlmmmmsemmmred».dshécEdumhr sidRine. dried

WO 97/ 22596
PCT/ GB96/ 030 eS0;) and the solvent removed by evaporation. The residue was purified by colymn

solid pr OdUCEhﬁﬁﬂa{og%Bdelhﬁné With itlyRile MBS Hetiarddl (B85 2R 9- (Al A8V HARAST

vacuumto give

chl oro-2-fl uéﬂdahyqu\w)wxmé@n@wpﬂmg(@ﬁx N- net hyl - N- (pyri mi di n- 2-

Spectrum - (DNSSE 'SPW&F@%W@%@&%&@N%& g0y B Wy

4 51 ( thZH)lH).EB44(ﬁ2914(t Il H; 7.36(s. | H: 7.46(d. 1 H):. 7. 63(t 1
-7.66(dd. 8.62(d. 2H); 8. 9(s. 1H) M5 - ESI

455 [ MH] MHE Egle ?éﬁ“%&ﬁal ysis: Found C49.8 H4.4

N 15.9 Clerr]Herr]NJerr]CIF 1.1H err] O 1. 5HCI Requires C 49.9

H4.5 N 15.9% 10 The starting material was prepared as

fol | ows: Example57 A solution of di-t-butyl dicarbonate (4.52g, 20mmmol)

in THE (10m) was agdgiedut 81 &chloro-2-fluoro-3-hydroxyaniline (118mg. 0.7mmol), (EP 061741

15 A2). and 4-chloro-6-methoxy-7-((4-pyridyl)methoxy)quinazoline (200mg. 0.7mmol),
(prepared as described for the starting material in Example 13), in isopropanol (10ml) and
ethereal hydrogen chloride (5ml) was heated at 80°C for 2 hours and the mixture was allowed
to cool. The precipitated product was collected by filtration, washed with isopropanol and
dricd to give 4-(4-chloro-2-fluoroe-5-hydroxyanilino)-6-methoxy-7-((4-

20  pyridyl)methoxy)quinazoline hydrochloride (110mg. 31%).
'H NMR Spectrum: (DMSOd,) 3.96(s, 3H): 5.38(s. 2H): 7.14(d. 111): 7.24(s. 1H): 7.38(d.
1H); 7.48(d. 2H): 7.82(s. 1H); 8.32(s. 1H): 8.58(d. 2HO: 9.48(s. 1H)
MS - ESI: 427 [MH]' |

~
L]

Example §8

A mixture of 7-((2-chloro-4-pyridyl)methoxy )-6-methoxy-3.4-dihydroquinazolin-4-
one (150mg. 0.47mmol), phosphory! chloride (0.2ml) and N.N-dimethvlaniline (0.2ml) in
toluene (Sml) was heated at reflux for 1 hour. The volatiles were removed by evaporation and
the residue was partitioned between ethy! acetate and saturated sodium hydrogen carbonate
30  solution. The organic layer was separated. dried (MgS0,) and the solvent removed by

cvaporation. A solution of 2-fluoro-5-hydroxv-4-methylaniline (67mg. 0.47mmol). {prepared
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solution of 2-(nethylam no)ethanol (1.5g. 20muol) in water (10m ) and THF
(10M) and the m xture was stirred for 18 hours at anbient :
tenperature. The organic solvents was renoved 15 by evaporation and the
residue was partitioned between water and ether. The organi E’le@fﬁéf 015
was separ at edWOMBRE®E with 0. 1M hydrochloric acid and brin &

(MgSA err]) and the sol vent renoved by evaporation to give

2- (N-met hyl - N-t - but oxycar bonyl ami no) et han®7 -(3g. 85% as an oil.

"H NWR Spectrum (CDC[err]) 1.46(s. 9H): 2.92(s. 3H); 3.39(t. 2H): 3. 74(t.
2H) 20 - ESI: 176 [ MH A sol ution of

2- (N- et hyI [ﬁ% %‘iﬁe? ;‘]é Sanvb Akl SiEkamsle lﬁg-lrﬁﬁgpro%nzmmhﬂ) W3 added to the

nmet hyl ene ch was added to a suspension o
4- (4-chl oro- Bolfd msdmmmﬂlthm)xtme was heatedray chflyx y%re’fhmrshdihyquxtnmsmﬂew@@o ny.

0. 5nmmmol ). (pr as des th rtln |l e
24). and tri Bﬂ ‘Fgﬁé’é%?ﬁ‘ﬁ ﬁ‘gco‘l%ho‘ﬁlﬁa?% 9/?"(5%2@ %:t or| e%?g,",’@
(5m ). Diet hyl((zaandhmwﬁaylb.a&momﬁﬂ.(mu&o@mrbxmetmihmqu dr opwi se
and the m_ xture was stirred at ambient tenperature for 4 hours. The

reaction fi xﬂ%ﬂ‘@%ﬂ"‘ﬂ&d!‘@d‘vm@%@ (70mg. 35m of silica and eluted with a
gr adi ent of (lchl oride/ acetonitril e/ nmethanol (70/30/0 to

70/ 20/ 10) . The part lally purified product was further purified by colum
chr omat ogr aphy thth&pacgnun:t(DNlS(lgt.blﬂ(EsrBbe4.rﬂfs.ﬁyl):efnﬁ(s;rilfbrﬁ Méa He7. A0 hanol

Col | oot od by 11y e RheulIB BA5G, fy: 285 filYRAS. 1588 35fspah Bt .

PCT/ GB96/ 0307 %y): 11.30(s. 1H) - 94 -
ether to |ve 4n1(54 chl oro- 2-fl uoroani | i no) - 6- met hoxy- 7- (2- (N-nmet hyl - N-t -
but oxycarl on)M%t po et MIY) qui nazol i ne (450nmg, 63%). m p.

194- 196 Spect CDOl 1 9H\; 1@q05(br s.
3H); 3. [7(232[)] %'emeé‘i“i)"m‘ly’\%z pecr “927(brke§ﬁ) . 4‘%4?(’7. 1(%H)( F o

7.2-7.3(m BH)HH&I@!JE@I!!-!LH)IH(B 69Rmulri:H) C 534M5 - D3 498 MBS

El emental Anal ysi s: Found C 57.2 Hb5. 7 N 11.5
C[err]H[err]N[err]CIerr]CIF03[err]H[err]O Requires C 57.3 H
. 6 N 11.6% The starting matcrial Was préPared msn@»dﬁed to a solution of

4 (4-chl oro-2-fluoroanilina)-6-nethoxy-7-(2-

( N- et hy | PN t - but oXQraki sblasifiediimnl) wanddded g -nafzusr pit(2-dderapyridinedearbayylic i n
met hyl ene acid{950Mg. $ﬁ1n((§} Ao B ( %Eﬁamﬁ&%glegé él{] iSrRfd (?6}51 ﬁmi‘ﬂ\l-.' Iixtite

anbi ent tenperature. uene was a e volatiles were renoved
by evaporati osmrréﬂheambshtdampmmpskbbured'hc volatiledwyére namoved by evdporatide amthd 3M

ethereal hyd re(ﬁ%%cr)]! ((i grlnﬂrvrllag %dée:tli to }he rcs:duc an %L'e n-llrgt%rer q%srrldli tatI arr]r% gnrt ?e(;m}?:ra}n?rte ?‘orvﬁs
hours. Water was added and the mixture was extracted with ethyl acetate (3x25ml). The
20 extracts were combined. dried (MgSQO,) and the solvent removed by evaporation to give ethyl
4-(2-chloropyridine)carboxylate (700mg. 63%) as a brown oil.
'H NMR Spectrum: (DMSOd,) 1.30(t, 3H): 4.37(q, 2H): 7.80(m. 2H): 8.60(d, 1H)
Lithium aluminium hydride (5ml of a 1M solution in ether. 5Smmol) was added
dropwise to a stirred solution of ethyl 4-(2-chloropyridine)carboxylate (700mg. 3.8mmol) in
25  ether (10ml) at 0°C. The mixture was allowed to warm to ambient temperature. wet ether and
2M sodium hydroxide solution (2ml). The insolubles were removed by filtration. the organic
phase was separated and the aqueous layer was extracted with cther (3x25ml). The extracts
were combined. dried (MgSOa) and the solvent removed by evaporation to give 2-chloro-4-
hydroxymethylpyridine {180mg. 33%) as a brown oil which crystallised on standing.
30 'HNMR Spectrum: (DMSOd,) 4.55(s. 2H): 5.50(br s. 1H): 7.32(d. 1H): 7.20(s. 1H): 8.30(d.
1H)
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collected by filtration, washed with ether and dried under vacuumto give
4-(4-chloro-2- 15
fl uoroani |l i no) - 6- net hoxy- 7- (2- (et hyl am no) et hoxy) qui nazol i ne hydrochl ori de

hydr at e (290mg; 799 . [err]H NVMR Spectrum (DvBOd[err];

CF[ err] COOD)w@-9f44s96 3H); 3. 53(t . 2H); 4.05(s, 3H): 4.53(t pCPiB96/03075
7.46(d. 1H); 7.47(s. 1H); 7.6-7.7(m 2H): 8.24(s. 1H): 8.91(s. 1H) \VS3
- ESI: 377 [WH 20 El emental Anal ysi s: Found C 45.8 H
5.0 N 12.0 C[err]H[err]qurr]g?Fl 1H err] O 2HCI Requires C

46. 0 H4.8 N 11.9% Exampl e 55 Isonl coti noyl
chloride (36ng, 0.2nmml) was added to a suspension of 4: chloro-2- 25

f 1 uor oani | i no) - 6- AERIKYESQ 71q‘&orvﬁét%mxawmmlﬂ'as(ybsam&nézwme ‘I}W’&?"bchl ori de
hydrat e - ]Exrg(%gp'gm%)gy lcmiIEHe)t IOrﬁll?%Pﬁfch‘é a@&nﬁ‘éﬁ%ﬁx&‘?ﬁu&%s i ﬁ'&rStl‘ﬁét i ng

mat eri al met hyl ene chlorid
triethyl an nelatfléOwee rédndedby }vamatlomBrgludz}ehiombplvlowethﬂmrldme m xture

was stirred,f t es anbi ent te ur e t he, sol vent . wa then
romoved < Chd ag;ﬂ”oaﬁé}sﬁﬁb i g A S R

acetate gand r 1mhbﬁ (Efeﬁﬁ&@ﬂ &s dtecribed Y& the\artii€ Matefibiae Exdmplead). Wbiabsnbﬁ i ne.
dried (MS err and the solvent renoved by ev%goratlon The residue

was di ssol vedquten(émm Saanel hang DME ( Hasglh &’ﬁbi'ddﬁﬁ tp thivces

WO 97/ 22596 o ™ Howed t.cool. dil " g
PCT/ GB96/ 03875 heated at 90°C for | hour, The mixture, wps aflgwec fo cook, diheq Wi wajer an

suspensi on mcﬂlwmmtdmlethé@ml )t e grtracts p{eteatombmed washed with Wage (030 by

oo 1| TG R ol SEBAARL8 Sldchiil ore2
pyridyl qgr bgpﬁa))lﬁﬁe‘m)«gws qmmz&d qmaaiwdm@bﬁ\fre%u%am 67% 5 -

gradyrct and the mixture

[err]H NVR Spectrum ( CFl-err] COOD. 95[err C} g I—g
3.8-3.9(br SHNMR Specupmy D )400(s 46(% 2H: B300mFH): 7.420s7 166 (Td-7.548)..

1y 5. o5(s eI Il g Pady M a o LTS Al ysis o
Found C 34S 7LESI: 394{MHP N 12.0 10 Clerr]Herr]Nerr]Jerr]CF
1Herr]O 1. 7HA Re qxlrjﬁxru%g o%-?&’.'—c?ﬂoro-ﬂll?)y%d)g)meth(L\)lcy}-%lrgg{%oxy-4-pl(1)én%x3%[upn%rzoline
15 (260mg, 0.7mmol) and 2M hydrochloric acid (15m]) was heated at 85°C for 2 hours. The
mixture was allowed to cool and adjusted to pH6-7 with sodium hydrogen carbonate solution.
The resulting precipitatc was collected by filtration and dried to give 7-((2-chloro-4-
pyridyl)methoxy)-6-methoxy-3.4-dihydroquinazolin-4-one (160mg. 76%).
'H NMR Spectrum: (DMSOd,) 3.90(s. 3H); 5.36(s. 2H): 7.18(s. 1H): 7.45(m. 2HY. 7.46(s.
20 1H): 7.59s. 1H): 8.42(d. 1H)

MS - ESI: 318 [MHY

Example §9
A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline
25  (950mg. 3mmol), (prepared as described for the starting material in Example 24). 2-bromo-4-
bromomethylpyridine (765mg, 3mmol) and potassium carbonate (2.38g 17mmol) in DMF
(10ml) was heated at 80°C for 2 hours. The mixture was allowed to cool. pourcd into water
and extracted with ethyl acetate. The combined extracts were dried (MgSO,) and the solvent
removed by evaporation and azcotroped with toluene. The residue was triturated with ethyl

30  acetate/hexanc and the solid product coliected by filtration. washed with ethyl acetate/hexane
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Exanpl e 56 A m xture of
7-(4-pyridylthio)-3.4-di hydroqui nazolin-4-one (100ng. 0.4mmvol), 15 'thionyl
chloride (20m) and DMF (0.1m ) was heated at reflux for 1.5 hours. The

vol atil es were renoved by evaporation and the residue azeotroped mnth
tol uene. A solwodma2s®sf 3- hydr oxy- 4- net hyl ani | i ne (53§ T/€B% ’Qﬁﬁf)

i sopropanol (10M) was added to the solid resi due and the nlxture mas
heated at reflux for 2 hours. The m xtureggas allowed to cool and the
preci pitated product collected by filtration. washed with isopropanol and
dried to give 20

Tosw, 70 2 ERLWAR @ Rulo rﬁ*ﬁr”%@?ﬁf S G AR R T
1H): 7.17(d. Moxy?;nikﬁ@dmclﬁl}?mg%%()d 8 00(d. 1H); 8.20(s. 1H):

8.66(d. 2H). 8.9 9.05(d, 1H) - ESI 361 [ MVH|
El ement al and¥® %2"112;@ Found C 53.2 H 4.6 N 11.8 25

Clerr]Herr] N[mmk%eé(h![ner(bmd’dﬂ 98(s. 3H): 54(R§cw1)¥1353(s 114& 530, 1H): 75o: 4 N

12. 4% The starting material was d as foll ows:

A sol uti od oflH: BA(dolHY. 7.5 50 3banz (e 14i HSf((sdH)lig Ilbi) i8eA (b rt . 2.
(30m) MRS heated at 150C for 6 hours. The reaction m xture was
poured onto ice/water 1/1 30 (250m ). The precipitated solid was coll ected
by filtrati orMSw&Shad9@iH) water and dried to give

5}555258'3'4'& anodsnazolin-gong (2.6 <889 hHi3s N2

PCT/ GB96/ 0307%, H,,N,0,BrCIF Requiress  C 515 H3l N114% - 96 -
Sodi um hydrl de (é 3g of a 50% suspension in mneral oil. 69mml) was added

to a 10 sol ution of 4-nercaptopyridine (8.12g. 73nmmol) in DVF (100m )

and the mixture st 'flfeesﬂmgn% materie} }Vgﬁgm%'&g%%ﬂm

- Fl uor o- 3. 4- di hydr oqui na ol ) was added and t he
r eaction heat & thigture TQBréros-44ndibylpridine(¢2. Bg)XNbl:FrﬁmmclainhdMHOgt andcool .

diluted with ter and tracte ] et hyl acet at ani ¢ tracts
were washed wir W’ﬁﬂ?&‘mﬂﬁ;}p‘f?w’ﬁ’é" °\§¢1ﬁ’5'ag> in"carbop WHS@? ?0%“4 wf‘?]]ée Y ent

renoved by eviaR@f i 28oushahé ﬁﬁitdn‘é@udé’%ﬂo@é&tbfcb&%@m @Aomm material rt.moved by
chr omat ograp %“el uting with nmethylenc chloride/nethanol (97/3) to give

7- (4- pyri byl tidiragon. The solventavagramayed fomhe Hitiate by eyaporgtipoong thegogidue was - ' H

NVR Spectru m %%%G? hﬁ{:aﬂ%)a X\i?%ﬂ(a%%c%% el emdtFeetadméPiod (10 o gRe0 (S

1H): 8. 14(d.
bromo-4-bromomethylpyridine.

'"H NMR Spectrum: (DMSOd,) 4.65(s, 2H): 7.50(d. 111): 7.42(s. 1H): 7.70(s. 1H); 8.35(d. 1H)
MS - ESI: 250 [MH}

Example 60
A mixuwre of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline
(600mg. 2mmol). (prepared as described for the starting material in Example 24). 4-
chloromethyl-2-cyanopyridine hydrochloride (620mg, 3mmol) and potassium carbonatc (1.0g
25"  7mmol) in DMF (8ml) was heated at 80°C for 30 minutes. The mixture was allowed to cool.
poured into water and extracted with ethyl acetate. The combined extracts were dried
(MgS0,) and the solvent removed by evaporation and azeotroped with toluene. The residue
was triturated with ethyl acetate/hexane, the solid product collected by filtration and purified
by column chromatography cluting with éthyl acetate and further chromatography eluting

30  with methylene chioride/methanol (99/1). The purified product was recrystallised from ethy!
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M5 - ESI: 256 [ MH| Exanpl e 57 A m xture of

4-chl oro-2-fl uoro-3-hydroxyaniline (118ng, 0. 7mmvl), (EP 061741 15 A2) .
and 4-chl or o- 6- et hoxy-7- ((4- pyri dyl ) met hoxy) qui nazol i ne (200ng. 0. 7mmol ),
(prepared as described for the starting material in Exanple 13). in

| sopropanol (W&9a2send et hereal hydrogen chl ori de (5npgr/eBssaest ed at
80[err]C for 2 hours and the m xture was all owed to cool. The

preci pitated product was collected by fllhhatlon washed with i sopropanol
and dried to give

4- (4-chl oro-2-fl uoro-5-hydroxyanilino)-6-nethoxy-7-((4- 20

pyridyl) nmet hox ui nazol j n E{ I ride. ( 110 19 "H NWVR
Spectrum ( ¥4nf 19 eryc 36?? °§?§ -cvanrz@-mﬂdxlgmeth 1H) :
7.38(d. 'H methb*'ﬁqmr?a'lﬂﬁl‘tdﬂs%g 3%} 7. 82( S. 1H) ; 8 32(s. 1H); 8.58(d. 2H03

9. 48(s. 25 Exanpl e 58 A
m xture of m.p.209-213°C

7-((2-chlora rd ) s Bobethoxy-3 4;.di oful 0] i -4-

one (150ny. Bﬁi@m}[‘m"gﬁmﬂf 9?%1 ﬂ'ﬁxé3§(6021§m9¥génﬂm9%@ngf)nyiséﬂdi i ne
(0.2m) isn 1H): 7ssmolmn)emso(cﬁmu) NB5gs. haatm(at}mesfjw 1H9r8.80(8.QYN: 9.60E. 1H)
vol atil es vver renmoved evaporation and t he residue was
partitioned M rfebif3 éﬂWﬁ acetate and saturated sodi um hydrogen carbonat e
30 sol utlor“er',l;g,ﬁal%g%gc | ayer pMag separcatéﬁg dl‘lﬁd £MSQg gl ) and the
sol vent renoved by evaporation. A solUtion of

2-f 1 uor o- 5- HyeHl ¥-GFiret hyl ani IRemureﬁﬂrg C 8047l ). 3.6prepaned%

WD 97/ 22596

PCT/ GB96/ 03075 - 97 -
as descritbed for tTHe skiridid imgridTeiag prephrel Bs foNawp! € 13). in isopropanol
(10m ) was added to the solid residue and the m xture was heated at

reflux for 2 hour sletrehavigmmepiam fuerids (9mlefia i M solution sy BIF Hmmelhwas added to
pr eci pi t at ech RARRHEF 29k bl ok AR BIRAS A dul's ARELANG ARd ar i ed

to give
7-(2-chl or o- thuyrlP‘éﬂyB}l.r@tlmon(y')-ll’z(lirﬁlr)ﬁhdjthemnﬂuhwkseﬁyéd foe R hgha ai drmbiegt- 6- 5

met hoxyqui ngzol i ne rochl ori.d ‘i{%‘ 245- 250[ err
"H NVR Spe C? : uﬁ?rat(’ er ? dd?f" (ngygﬁjsles/%[eri Ef(l%oveg}zéj cvagogg?% IE:H):J:&R
6.90(d. I5H) ;was phRlitiohel between elw)l ace?at@ﬁt(cﬁwatérH)T he briaficdayed Whs scpardted and the) ;
8.25(s. 1H): 8.45(d. IH: 8.75(s. 1H): 9.60(br s.
aqueous layer extracted with ethyl acetate. The combmed extracts were dried (MgSO,) and
the solvent removed by evaporation to give 2-cyano-4-hydroxymethylpyridine (0.55g. 73%).
'HNMR Spectrum: (DMSOd,) 4.65(s. 2H): 5.70(t. 1H): 7.70(d. 1H): 7.95(s. 1H); 8.75(d. 1H)
A mixture of 2-cyano-4-hydroxymethylpyridine (0.51g. 3.8mmol) and thionyl
20 chloride (0).6ml) in toluene (20ml) was stirred at room temperature for 1 hour. The volatiles
were removed by cvaporation and the residue azeotroped with toluene to give 4-chloromethyl-

2-cyanopyridine hydrochloride (620mg. 86%).
'l NMR Spectrum: (DMSOd,) 4.75(s. 2H): 7.75(dd. 1H): 8.05(s. 1H): 8.34(d. 1H)

| %]
n

Example 61

A mixture of 7-((6-chloro-2-0xo-1 2-dihydropyrid-4-yl)methoxy)-6-methoxy-3.4-
dihydroquinazolin-4-one (190mg. 0.4mmol), thionyl chloride (5m}) and DMF (0.1ml) was
heated at reflux for 2 hours. The volatiles were removed by evaporation and the residue
azeotroped with toluene. A solution of 4-chloro-2-fluoroaniline (1ml) in isopropanol (15ml)
30 was added to the solid residue and the mixture was heated at reflux for 3 hours. The mixture

was allowed to cool and the precipitated product collected by filtration. washed with
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1H): 11.30(s. 1H 10 M5 - ESI: 441 [ MH El ement al anal ysi s:

Found C 53.7 H4.0 N 10.9 CerrJ]Herr]Nerr]Jerr] FC1 | HO
| HCI Requi res C 53.4 H 4.3 N 11. 3% The starting
material was prepared as follows: 15 Oxal yl chloride (0.3 was
added to a m xwera22®6 4- ( 2- chl or opyri di ne) car boxylic aEF'H’Gé‘Q :

6nmmol ) and DM (O 05m ) in nmethylene chloride (20m) and the m xture
strirred at anbient tenperature for 1 how1giThe volatiles were renoved by
evaporati on and et hanol (10mM) was added to the residue and the

m xture stirred at anbient tenperature for 18 hours. Water was added
and the m xtu I _ . ¥ T- -
extracts wer efg%r ﬁgﬂd & gﬂ;ﬂ‘!i qa‘er r(%-z ﬁgﬁg@hﬂgﬁggi@?nl%lon}oe%%ﬂz by
evaporation t dlhgdmyaﬂh&jrl)methoxy)ﬁ-mgﬂmhqumlindiwdec)od;llmidgkyllﬂatz,e4 {%D0ny.

63% as a bro?ﬂggﬂﬁnzﬁ)(d“g[f@ rlH NVR Spectrum (DVsSOd[err]) 1.30(t, 3H).

4.37(q. 2H) (d 1H) Li t hi um al um ni um
hydride (5m gf NMR%&&&M:4mnsa)m,)etoh@uuﬁm{s) 2MR%. 7060 8d): 7.00(s. mt qrw(ssemo
a stirred solution of eth éZ chl or o%g/rl di ne) car boxyl ate (700

3.8mml) ih 2340(deilﬁ)af76()(1’e}r¥ll5)’ 30(p[1dD; $- (5D mi xture was all owed to warm
to anbient te _%% ¢ ether and 2M sodi um hydr oxi de sol ution
(2m ). The insol uble V\lie renoved by filtration. the organic phase
was separated and the aqueous Iayer was extracted with ether (3x25m ). The
extracts wer e_conbi.ned. [ Qﬁ gjlaerr and the sol vent renoved by
evaporation to give i‘?ﬂ“ﬂ?@aﬁna was p T hyl pyridine (180mg. 33% as

a brown oil which cpyfikird bfseéidi@momga:agyméﬂylp,[rﬁﬁﬁe] H7hg/36§nm$£dam%
(DI\/SOd[err&) 4.55(s. 2H): 5.50(br s f I—% (s.
8. 30(d. ygpus sodium hydroxide solutipn @pplzg'ggghano (50ml) was heated at reflux for 24

PCT/ GB96/ 0307

, - lowed A :
A mixture of 2CHI —(l;rrleo[-nﬁ‘-%m ki3 "2&';’ hes; ktlcilfw;/?lllddlh B Vo‘f[ilgsbrr?ﬁl .ovid ?)Z?r?rﬁ(gf“)“?n '?ﬁ]leo nyl
chl ori de (0. 2mdsjdue was attneueéw@tll@tﬂy) aoatese @itlithe sotveat remotdelindm t}mrqmadtsabnr e for 1

hour. The vol.ati e rermve eva at ion to
2-chl or o- 4- chIeBE’rPBF?é'PPryJF en»gas recrysta h%?\érf a&%“‘(”f@@ﬁg to @V'QnﬁlblﬂM'A

m xture of 7- RydloQmier |mggwpgn@h@mamgmg%zol ine 5 (268ngy, 1nmol),
(prepared as described for the Starti ngHmat erial in Exanple 13). potassium

car bonat e 1968 68 OBIMR Seatopmy (MBI, 318968, FHds?54d @Hx S45(t AH: %M-‘élé“ﬁrrﬁa%ﬁﬁ%t‘ Hind
the mxture lolﬂgacthfoqﬁ@h (?-Qi) Wab h&ieﬁ 4 a Sl of 2 B forSlaivbicRyiEthyl-6-

allowed to cool. dilu
methoxypyridine (0.9g, 5.2mmol) in toluene (10ml) and the mixture stirred at ambient

temperature for | hour. The volatiles were removed by evaporation. the residue was
azeotroped with toluene and dried under vacuum to give 2-chloro-4-chloromethyl-6-
20 methoxypyridinc hydrochloride (0.88g. 74%).
'H NMR Spectrum: {(DMSOd,) 3.85(s. 3H): 4.70(s. 2H): 6.90(s. 1H): 7.15(s. 1H)
A mixture of 7-hydroxy-6-methoxy-4-phenoxyquinazoline (1.1g. 4.1mmol),
(prepared as described for the starting material in Example 13), 2-chloro-4-chloromethyl-6-

methoxypyridine hydrochioride (0.88g, 3.9mmol) and potassium carbonate (2.0g. 14mmol) in

rJ
(¥ /]

DMF (20ml) was heated at 80°C for | hour. The mixture was allowed to cool. diluted with
water and the precipitated produci collected by filtration. washed with water and dried to give
7-((2-chloro-6-methoxy-4-pyridyl)methoxy)-6-methoxy-4-phenoxyquinazoline (1.38g, 79%).
"M NMR Spectrum: (CDCl,) 3.95(s, 3H); 4.04(s, 3H): 5.20(s. 2H): 6.70(s. 1H): 6.95(s, 1H);
7.18(m. 3H): 7.30(t. 1H): 7.40(t. 2H): 7.58(s. 1H): 8.52(s. 1H)

30 MS - ESI: 424 [MHT '
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extracted with ethyl acetate (3x70m ). The extracts were conbi ned. washed
wth water (x3) and brine, dried (MgSO err]) and the sol vent renoved
by evaporation to give 7-((2-chloro-4- 10

pyri dyl ) met hoxy) - 6- met hoxy- 4- phenoxyqui nazol i ne (260ng. 66% as a solid.
"H NVMR Spect rwcmnij@MSOd[err]) 4.00(s. 3H); 5.45(s. 2H): 7. 3B¢TIGBS¥4B0O75

7.42(s. 1H): 7.4-7.5(m 3H: 7.60(s. 1H): 7.62(s. 1H): 8.44(d. 1H):
8.52(s, IH M5 - ESI: 394 [ MH| A m xture of
7-((2-chl oro-4-pyridyl)nmet hoxy) - 6- nethoxy Z phenoxyqui nazoline 15 (260ny,

0. 7mmol ) and 2M hydrochloric acid (15m) was heated at 85[ERR]C for 2
hours. The xture al.| owcd to cool  and usted to pH6-7 with
sodi um hydr ogen cd{n ’f‘fﬁ‘feé’f‘?%f?ﬁq?lﬁrﬁ' 'mea1°xv'2‘l’ﬁ%‘?y3}§%%i“{"iyh6 MYt at e was
col | ect ed byphehdrygainkAln@B0ME! BIShRol a¥E2M HylrdeRBHOLGd (hmnn was heated at
pyri dyl ) met hoxy) - 6- met hoxy- 3. 4- di hydr oqui nazol i n-4-one (160 7699 .

'H NMR Specefivpmior 3 hpmsyEhe mixgure vas gllgwed3o gexl and adigstedzro 1:8!@57 wilkfiquedusi5( m
2H): 7. 46( S amifiGhia ddtion/ lﬁgg\ecsuluﬁpérecﬁmﬁt%%s c&m)cted by ﬁ]tranon wash §thh watexland

Exanpl e

4- (4-chl @r o-dtietiltolgive anidé 7+i(6)chlorby2exoxiy2-Gihyiiopyridiiy imahoky )Emethdky-3 4950ng.
3mmol ). (pr red as descri beggfor the starting material in Exarrple 24) .

2- br ono- 4- yqu“b‘?“ﬁ ‘Pﬂ'i/q e f41®)- (765ny, 3nmmol ) and pot assi um
carbonate (2.38g 17mml) in DV ( 10m) was heated at 80[err]C for 2
hours. The mi xture was allowed to cool, poured into water and
extracted wiEsamppé? acetate. The conbined extracts were dried (MySQ err])

and the sol vent rafi 0 h t ol uene.
The residue was tr |}P°!}ya%ﬁgﬁae @h(’ Bﬁgﬁaﬂaegbam&' 8’[‘8%’%&% ﬁ%éi@m?t the solid
product kbl | methexyposidihe | (5% #.0mmolEs mﬂdenonndmmmmhe avRtR sereENARDient

WO 97/ 22596
PCT/ GB96/ 030¢mperature for 1.5 hours. The volatiles were removed by evaporation and the residug gvas

and dri ed thzQJ)tY(ﬁ)ed with toluene and dried under vacuum o give crude 4-chloro ethvl—"-
7-((2-Dbrono- 4Q‘Eyr|dyl ) et hoxy) - 4- (4-chl oro- % | uor oani I't no

met hoxyqui namehpxypyiding hydrocuoride (0.50g. 2rﬁnpnol)2wblcﬁ »ap esed]d@ectly Thﬁsempc}udt MR
Soect10m (HEAEA A rBb74 iy A0S byl )
1H): 8. 4KX d. (426fhg. IBrhimbl. (prepared ddfescribed for the starting material in Example 24). and
potassium carbonate (1.0g 7mmol) in DMF (8ml) and the resulting mixture was heated at
75°C for 2 hours. The mixture was allowed to cool, dituted with water and the precipitated
solid collected by filtration, washed with water and dried to give 4-(4-chloro-2-
fluoroanilino)-7-((2-methoxy-4-pyridyl)methoxy)-6-methoxyquinazoline (140mg. 25%).
20 m.p. 202-204°C '
'"H NMR Spectrum: (DMSOd,) 3.85(s, 3H); 3.98(s. 3H): 5.35(s. 2H): 6.88(s. 1H): 7.05(d.
1H); 7.24(s, 1H): 7.35(dd. 1H): 7.54(dd. 1H): 7.58(t. 1H): 7.84(s. 1H): 8.11(d. 1H): 8.35(s.
1H); 9.58(br s, 1H)
MS - ESI: 441 [MHY} _
25  Elemental analysis: - Found C 599 H 4.1 N 124
C..11:N,O,CIF Requires C 59.9 H 4.1 N 12.7%

The starting material was prepared as follows:
A mixture of ethyl 2-hydroxy-pyridine-4-carboxylate {1.0g. 6mmol), (Chem. Abs.
30 1957.8740c). methyl iodide (Iml) and silver(I)carbonate (1.644) in toluenc (20ml) was heated

at reflux for 2 hours. The mixture was allowed to cool and the insolubles removed by
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M5 - ESI: 489 [ MH El ement al anal ysi s: Found C 52.0: H
3.2 N 11.2 CerrJ]Herr]Nerr]OBrdF Requi res C 51.5
H3. 1 N 11.4% 10 The starting material was prepared as

fol |l ows: A m xture of 2-bronn-4-n‘ethy|pyridinerér[}2 2

N- br onosucci niwe 8w26%0g) and 2, 2" - azobi s( 2- met hyl pr opi of ‘F?ﬂ"&%‘i"s
(100ng) in carbon tetrachloride (200mM) was heated at reflux for

hours. The mi xture was allowed to cool andgshe insoluble material rem)ved
by 15 filtration. The solvent was renoved fromthe filtrate by evaporation

and the residue was purified by filtration through a silica pad
eluting with RiadR0¢ a%%jl).h d WaY Rashied th

br ono- 4- br onéﬁ&e%%hl Fe[it’}ﬂlhﬁllg ¢ ¢ VR gb egalre u?nrmz%l\/s Tthyl aﬁmc -gge
2H): 7. 50( d. filtrhte wis wat{hsd withwater. diied {Mg36Y)); dnd%tl'ﬁB()Ueml'H)mved by eNéporatinBlito 250

20
s o or o- BRGNS dﬂ?‘ﬁ‘?ﬂd}"“ﬁ“"ﬁ?@%‘%&}‘y%‘eﬁ@bﬁ%iﬁgﬁPhé%‘&!l‘ﬁ“h‘é‘ (600mg.

2mmol ) . (preprNﬂRéSi)e&ﬂﬁﬁr(CD@ﬂ,)flGO(ttm st)a(tstsl-l)m Lw@ezmﬁb 4. FIRNBLEL 2A): 4-
chl or onet hyl - anopyri di ne hydrochl oride (620ngy, 3mmol) and potassium
carbonate (18 Q%XZ@) 7mmol) in DM: (8nl) was heated at 80[err]C for 30

m nut es. The]ﬂg> gﬁ {1 owed to cool. poured into water and
extracted with ethyl acetate. The conbined extracts were dried

(MySg err]) and t heA saluitisrif eﬂﬁhﬁm&dmhy—pgmdxpﬁ#&hﬂbmrt]ylaa d).meem;*nr?md ethie (BE‘II)
t ol uene. The resi,due ..., trit t tate xan t he
solid pr oduct"""’!f’ci‘f’ff’i é‘&“‘ﬂ? %’?'P’é’th gﬂ&dﬁg‘! ‘? bher? ﬁgmﬁﬁ?!?ﬂeﬁrﬁwg and the

chr omat ogr aphiixedré!étirfe@ f8¥ 1 Roued, WhtePw & AAH&I. ﬂﬁdmth!ﬁ'é WY filEpé BRI iRRIMaceous
eluting 30 wth nmethylene chloride/methanol (99/1). The purrfied product

was recr ylé)t al 9arth apd the pad ypshyqlshed through with ethyl acgpat Ve fdp@e was extracted with ethyl

PCT/ GB96/ 0307244 and the combined extracts were washed with brine. dried (Mg$SO,) and the sc;lvcm
acet at e/ hexane to glv

4-(4-chl oro- Zembmdrm'avaﬂaomm)\ -0 give 3-hydmireméthply2-meihoxypatitliong ¥0.645r. 89%) as a
met hoxyqui nazo | ne (35ng 49 . m p. 209-213C "H NVR Spectrum
(DVBOd[ err]) ¥sigWed: 3 5.44(s. 2H): 7.26(s. 1H): 7.34(dd. 1H); 7.53(dd.

5 1H): 7.58( leMhi)speZmﬁQ(«thuﬁh 86(7s @ﬁﬁa szgstH) 8.630s( m) lsl‘ib(d 8H$58(035(d Iy
8.80(d. 1I—§) 9. El ement al anal ysi s:

Found MSG@(SQ; I‘“)TR’IHIH 3. 4 N 16 1

Example 63
Thiony! chloride (0.3m!) was added to a solution of 4-hydroxymethyl-2-

methylpyridine (240mg. 1.9mmol) in toluene (10ml) and the mixture stirred at ambient

30  temperature for 2 hours. The volatiles were removed by evaporation. the residuc azeotroped
with toluene and dried under vacuum to give crude 4-chloromethyl-2-methylpyridine
hydrochloride which was used directly. This product was then added to a mixture of 4-(4-
chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (510mg. 1.6mmol), (prepared as
described for the starting material in Example 24), and potassium carbonate (1.4g 10mmol) in

25  DMF (8ml) for 90 hours. The mixture was diluted with water and the precipitated solid
collected by filtration. washed with water and dried to give 4-(4-chloro-2-fluoreanilino)-6-
methoxy-7-((2-methyl-4-pyridyl)methoxy)quinazoline (290mg. 43%). a sample was
recrystallised from ethyl acetate/hexane.
m.p. 221-224°C

30 'HNMR Spectrum: (CDCl,) 2.50(s. 3H): 4.00(s. 3H): 5.20(s. 2H): 6.98(s. 1H): 7.15(d. 1H);
7.2(m. 4H): 8.45(m. 2H): 8.60(s. 1H)
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Cerr]Herr]Nerr]dJerr]dF Requi res C 60.6 11 3.5 N
16.1% 10 The starting material was prepared as foll ows:
Tetrabutyl ammonium fluoride (9m of a 1M solution in THF. 9mmvol) was added
to a solution of 2-cyano-4-dinethyl-t-butylsilyloxynethyl pyridine
(1.4g. 5. 6MmDkg oridsdelet . Chem 1993. 30. 631). in THF (PcAndp9emdndst he
m xture was stirred for 2 hours at anbient tenperature. Water was
added and the volatiles were renoved by e\{aporatlon The residue 15 was
partitioned between ethyl acetate and water. The organic | ayer was
separated and the aqueous | ayer extracted wth ethyl acetate. The

conbi ned extr cts vver dried ﬂ rr t sol vent _renoved b
evaporation t e"@ﬁ Yi’/sano 4( kl\llgs iynle% h I%Wl di ne'g(‘b- 55gr‘P Y
[err] H NVR Spegj wmcﬁDNSOd[err]ﬁeq&n@ﬁ(s c26)2 S. 701(1t43 1H N ?359.(0' 1H):
7.95(s. 1H): 8 75('d A'm xture of

2-cyano- 4- hydroxynethylpyrldlnc (0.51g. 3.8mml) and thionyl 20 chl ori de
(0.6m) in toluene tenperature for 1 hour. The

vol atil es T&’ ‘?ﬁor\?' cfﬁ?f'atl gBr P%fd %sﬁog‘hﬁs t he resi due azeotroped with

tol uene t@ give 4- chabi emamydw,, 1:mmo|3uqymuaawwdmaﬁ,-@mm@cbyﬁmnm (620ny.
86%) . "H NVR, Spectrum (DIVIS r]) 4.75(s. 2H): 7.75(dd. 1
8.05(s. IH): ogrbggxlﬂ: acm)l .7g. Himmol E}ggﬁﬁh_\élcmchlnndc (30ml) and the mixune;stifr @rgf

G by oqu nazQ 1 it e BRI 1l LRI fiobafl (Y pdbefo te resdue
(0.1n) was The mixtweawascstianed forfl| honr dndrth@vdlgtilesremdie hyodvaporbiem tosgive mothypb2ed
by evaporatio w t h en A sol ution of
4ychl oPo 2- fI‘Lﬁ'})‘?’%gﬁ?‘fﬁ‘ﬂé’y('imﬁ%cafbr?x?'lg}?gfg ﬂ@&j 355‘?“3[} bl{" s%s added to the
sol i d resjgdue'HANMR $iRetiinit(ODTIVRSSHe3HRd 98ts. BRY: |’7LD§4§ QH):.F.d0pNH). The m xture

was allowed to cool and the precipitated product collected by filtration.
washed with MS-ESL186{MHI\\p 97/ 22596

PCT/ GB96/ 03075 guxture of methyl 2-chloro-6-methyl-pyridine-4-carboxylate (1.8g.7 Orhikbt yand
| sopropanol "and drie gl ve

4- (4-chl or o- 2H0% mihdmm-bn-dm)'ctﬁl ¢atadyst (100mg) d-roethand| A-00ml) was stirred under hydrogen
OO e R BB R RS KRG ] S0 4™
5.35(s. 2H9): fromi HeSiltrdtklby cvapofition. Thd residueiWistreatetilwith 10% aqueous sodium
hydroxide solution and cxtracted with ether (3x30ml). The combined extracts were dried
(MgSO0,) and the solvent removed by evaporation to give methyl 2-methyl-pyridine-4-
carboxylate (800mg. 53%) as an oil.
A solution of methyl 2-methyl-pyridine-4-carboxvlate (800mg. 6mmol) in ether
20 (5ml) was added 1o lithium aluminium hydridc (340mg. 9mmol) in ether (10ml) cooled 10 5°C
and the mixturc stirred for 2 hours. Water was added. the mixture was filtered through
diatomaceous earth and the pad was washed through with ethy! acetate. The filtrate was
extracted with ethyl acetate and thc combined extracts were washed with brine. dried
(MgSO0,) and the solvent removed by evaporation to give 4-hydroxymethyl-2-methylpyridine
25  (240mg. 38%) as a vellow oil.
'H NMR Spectrum: (CDCI,) 2.48(s. 3H): 5.44(s. 211); 7.00(d. 1H): 7.10(s. 1H): 8.40(d, IH)
MS - ESI: 124 [MH]}

Example 64
30 A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxv-6-methoxyquinazoline

(350mg. 0.9mmol). (prepared as described for the starting material in Example 24). 2-(2-
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5 7.40(d. 1H): 7.60(m 2H); 8.30(s. 1H); 8.75(s, 1H M5 - ESI: 461
[ VH| The starting material was prepared as foll ows:

A m xture of 2.6-dichloro-4-hydroxymethyl pyridine (1.72g. 16nmol) and 40%
10 aqueous sodi um hydroxide solution (5m) in nmethanol (50 t ed
at reflux for ‘2997’225}’/ hours. The mixture was allowed to cooqu,é gﬁ%ﬁﬁﬁ}ﬁ

vol atil es renoved by evaporation. The resi due was extracted with ethyl
acetate and the solvent renpved fromthe eWbracts by evaporation. The
residue was recrystallised fromethyl acetate/ hexane to give 2-chloro-4-
hydr oxynet hyl - 6- met hoxypyridi ne (490ng. 28% . 15 'H NVR Spectrum

(DVMsCd[ err]) o?nldi&(tﬁvlth?&ﬁ)lrméth%ﬂdzcﬁé‘hydr&hﬁﬁ(dé (”UBH)E U@Slﬁﬂbs and phtassunP8(s. |
Thi onyl chl ori de was added to a sol ution  of

H) o

2- chl or o- 4- h)/‘éfh?ﬂ?‘ﬁé}%w&%-mmon inN qggmi,)qu,haqt%at@@ G fpr 2dwoygsmJhs mixfure
t ol uene (10m or
hour. The vol %’F{ ﬁqg‘s&&\;g)r%ursg%t\%g* W agéﬁ%?’g'??‘gﬁm‘? eglylr%csel %ﬂ?ﬁé Boribiied
azeot roped wi éxiva¢towuernveashetiwiths waselr. drield (M g$(2,0 aud the saventremoved by evaporation.

2- chl oro-4- chl.or onet hyl - 6-,.2 t ho ridi dr ochl o |de(0 88g 749 .
ZHNMR Spcky T e parified bodiunt chrsiploatp R, mghulste (©;
7.15(s. 1H r.hlondelmcthanol (106%0 Hho¥dasing 16)90/]0) 10 ;1.|ve 4-(4-chIoro-z-ﬂuoroamlmoz-&

7- hydr oxy- 6- met hoxy- 4- phenoxyqui nazol i ne pr epar ed
s Hescr | bed MEhoKi (3K trmerhndRES 2Rz (TSmg, 17%) a5 & Sold

3 ommol ) and oV SEpEred: (Msod) FRRGTSHRLoat At T e

heat ed at 80[EEJ(]>CIIf)OT.31(dB.0U—I);7I9+€émm.tlll)e7ms DL 9OKE. 1tH): 2.60k. 1H) | ut ed

W th r d t recipitated product collected by filtration.
washed wi f%%erﬁaﬂn@ogﬁf@d to give

7-((2-chloro- éleﬁﬁhzhpamwﬁmpyrl dyl Famidhoxy) (ﬁslzrsthoxymmhenwymw nazol i ne
(1.38g, 799%. ectrum (CDCI [ err]_ﬁ? 3H); 4.04(s. 3H)
5.20(s. 2H): G.blo(ﬂs()qlli%lllﬁf%(slleqmﬂes C 528 18( nﬁsm) NIg#® 1H) -
7.40(t. 2H): 7.58(s. 1H): 8.52(s, 1H) 30 M5 - ESI: 424 [M

WO 97/ 22596

PCT/ GB96/ 03075 The starting material was prepared as follows: -102-
Arrixture f 7-((2- ro r met hox met hoxy- 4-
phenoxyqu azol i ne g%&?ﬁe h@%hﬁ“}“‘%ﬁ% szﬁ@ldﬁé/ ﬁq“)é%‘f)g QEF‘H"Y’Z'OM ) was
heat ed at filttiaz410 (3 .45 90thmo! ) TNEMHqidduk Sodi@s h?drbﬂ&@%l&t%n@mhn%ﬁdthc
adjusted to -7 wWith agueous anmoni a solution. The resultin

precipitate mﬁ\sxterslhr:@e‘i 2d 0B5C for Rtheussi dhe mixsws vaspliowegde seol an@e‘tracwg with
ethyl acetate. The combined extracts were dried (MgSQ,) and the solvent removed by

evaporation to give 2-{2-hydroxyethylthio)-1-methylimidazolc (3.9g. 82%).
20  'H NMR Spectrum: (DMSOd,) 3.04(t. 2H): 3.30(s. 3H); 3.54(1. 211): 5.00(s. 1H): 6.87(s. 1H):
7.20(s. 1H)
Thionyl chloride (1.41ml. 19mmol) was slowly added to a solution of 2-(2-
hydroxyethylthio)- 1 -methylimidazole (1.81g, 11mmol) in trichloromethane (20ml) at 5°C.
The mixture was stirred for 1 hour at 5°C and then for 3 hours at ambient temperature. The
25  volatiles were removed by evaporation and the residue azcotroped with toluenc to give 2-(2-
~ chloroethylthio)-1-methylimidazole hydrochloride (1.5g. 77%).
'H NMR Spectrum: (DMSOd,) 3.58 (t. 2H); 3.78(s. 3H); 3.80(1. 2H): 7.78(d. 1H): 7.83(d. 11}

Example 65
30 Thionyl chloride (0.55ml. 7.5mmol) was added to a solution of 1-(3-hydroxypropyl)-

1.2dihyro-2-pyridone (770mg. Smmol) in trichloromethane (15ml) at 5°C. The mixture was
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dried to give crude

7- ((6-chl oro-2-o0xo-1. 2-di hydropyri d- 4-yl ) net hoxy) - 6- net hoxy- 3, 4-

di hydr oqui nazol i n-4-one (190nmg. 60%. Exanpl e 62

Thi onyl chloride (0.6m) was added to a solution of 4-hydroxynethyl-2- 10
met hoxypyri di we 9@2%88g. 4.2mmol) in toluene (101 ) and the BRCRX/GBO&OS rred

at anbi ent tenperature for 1.5 hours. The volatiles were renoved by
evaporation and the residue was azepkg)o_ped with toluene and dried
under vacuumto give crude 4-chl oronet hyl met hoxypyri di ne

hydr ochl ori de (0.50g. 2. 6rrrm|) which was used directly. This product was
then added to.a m

4- (4-chl or o- sz'“f‘idd‘b?%g‘r‘?i" 5 ?‘H‘H)amf heD 3t FRbicR ErRPRRNTE Jor Shoust | The vplatilesweptny. 1
.3mmol ). (pr RERVESbRS aﬁ&%ﬁéd hﬁc}cs‘i&re abmm%E&Mth iwuéﬁehﬁa addd dnae@seﬁm]l. ® u@é‘e)

and pot assi um carbonate (1 .0g 7muol) DMF (8m) and the resulting
M xture was brade b€3-ghloropropyl)d@aiihysro2-pysiders (S(ng)mlmluwes wed dig¢ctiyRart 06

??F!{ : a'?: lolrjlt efh; &@;«.&f%ﬁﬁ%{‘%ﬁgﬁ Hﬁér | eg\héc%ttg 9 1xtHre o[io(mcgp(so-g- uoroamlmX) 7-

Nuor oani | § no)wdzex)( ematomqwmawumwmmﬂtW) 1ﬁcmém§mba@mhnmmﬁﬂ%l0m
25% . 20 m p. 202-2 H NVR Spectrum_ (DVSQ[ err 85(s

3.98(s. 3H): n'gtcgsl(lg Exgpylc 24). ggt gotasiqq’n caybqggle@?OBm;, 2.2mmg)) m]'r}hgﬂ(ig)mlj_n)d the
7.35(dd. 1 o 5

| H ,( o 58|('?)1r'eacsztlo§ﬁ'ﬁi%)flxe wWhd heat%d ﬁﬁ‘fd C fm hm}T ﬁ\ﬁéeﬁxé%m sgarlrléo%g lto %Jr% dllﬁteg (s.
Found @nﬁ §vager and extrapied w1th ctthxcggtea, The combingdaaxtrhdth wene]vvf[shadr\]/ﬂ{ water] CF
Requi res

material was pr NZq,SO ).deP ﬂ}\lem rcmoved bv/evaporauon T&eﬁ%ﬁqﬁr\:gs Bfméffﬂ? ?Lgnn

2- hydr oxye py E:hldma@gﬁpﬁ\aﬁlh@ng/\‘vﬂi Reth¥leAd chlGidehotharoABure180/03kreasihdad -
8740c). neth | odi_de f and silver(l)carbonate (1 .64g) in toluene

(20 ) was héé{éw uvﬂ-“-%!t'orr"e%-ﬂﬁwmlmz)- hoxyTH@-@roxev dm@ﬂah owed to

cool and the o WD 97/ 22596
BT/ CB96/ 030 %ﬂ&ﬁbﬁi@b@@;&ﬁﬂ%ﬁﬁe PX4mg. 50%). _ 103

filtration t mp2der2d8°4t omaceous earth and the pad was washed through with

and”t he sor v speemm (MR Rty 275 3 S0tk 8. 486 20,011 S0 ANSTRE 1Y

15 6.38(d. 1H): 7.15(s. 1H); 7.30-7.42(m. 2H): 7.50-7.64(m. 3H); 7.79(s. 1H): 8.34(s. 1H):

9.50(s. 1H)

MS - ESI: 455 [MHJ"

Elemental analysis: ~ Found C 594 H 4.6 N 12.1
CoHpN,OCIFOSILO  Requires  C 59.6 Ha6 N 12.1%

20
The starting material was prepared as follows:
Sodium hydride (1.31g of a 50% suspension in mineral oil. 27mmol) was added to a
solution of 2-hydroxypyridine (2.35g, 24mmol) in DMF (50ml) and the mixture stirred for 30
minutes. 2-(3-Bromopropoxy Jtetrahydropyran (5.0g, 22.5mmol), (J. Chem. Soc. 1963. 3440),
25  was added and the mixture heated at 100°C for 3 hours and then stirred at ambient
temperature for 18 hours. The reaction mixture was diluted with water and extracted with
ethyl acetate. The combined extracts werc washed with water. dricd (MgSO,) and the solvent
removed by evaporation. The residue was purified by column chromatography eluting with
methylene chloride/methanol mixtures (100/0 increasing 1o 97/3) to give:
30 1-(3-(2-tetrahvdropyranyloxy)propyl)-1.2-dihydro-2-pyridone (1.6g. 30%).
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gi ve ethyl 2-nethoxy-pyridine-4-carboxylate (0.93g. 86% as a yellow oil.
"H NWVR Spectrum (CDCl[err]) 1.30(t. 3H): 3.90(s. 3H: 4.30(qg. 2H): 7. 24(s.

1H): 7.35(d. 1H) 5 8.20(d. 1H M5 - ESI: 182 [ MH

solution of et 2- met hoxy- pyri di ne- 4- car boxyl ate (0.93g her
(5m) “ébﬂi@&”f’o l'ithium al um ni um hydride (0. 3g. Bm?f‘g)}(‘?'zﬁé’&}oﬁ
(10m ) cool ed to 5[err]C and the m xture stirred for 2 hours. V\ater

was added. the mixture was filtered throughOth at omaceous 10 earth and the
. pad was washed through with ethyl acetate. The filtrate was extracted with
et hyl acetate and the conbined extracts were washed with brine. dried

(IVQSO[ err]) aFHNWQS?EHn’ﬁﬁmDMSOd )rermvmnbmwwaaa@rﬁatmpn M3, @(Mezm 3.58-
4- hydr oxvret hyl - 2- e hox& ridine 89% is(as a | ow oil .
b

) E) R g,g(egtraﬂm@ma 2H)3H %ﬁgf&.ﬂ 8(t. AHgK( E?( zl#);vasggg(w) 16§(ddgHY6( d.
anpl e
Thi onyl chl OI’IN'C? %‘gl %%MI\'/I\ZS added to a solution of 4-hydroxynethyl -

met hyl pyri di nand 240ng. 1 .9mol) in toluene (10m ) and the m xture stirred
e for 2 hours The. vo s were renoved by

at anbi ent _20 er at | a
evapor at i of. t-Ffté"( %@@%@f%ﬁ%@y oxy)pyrigjne ] i‘iﬂ géfhé and dried under
vacuum t o gi vey NMRSpéerril: PhRISEVIL 3821 FREDBHPV 90 NEH): 3.30(m @fﬁrfpgbbgbhﬂe

whi ch was used directly. This product was then added to a m xture of 4-(4-
chl or o- 2- f | uoRbBIR.63-B8(nY 2hiydt. H)ty 28): 205 t 6. T86d: d H)1e923(8d. 10hyT.64(m. 6Kl ) |
(prepared as dﬂ- scribed for the starting material in Exanple 24). and
pot assi um car r?gﬂ 1 .49 10 nmmol) in 25 DVF (8m) for 90 hours. The

m xture was diMsit ES1: 288 MWt er and the precipitated solid col | ected
by flltratlon washed wth vvatgr and dried to give

4- (4-chl or 19.2_f1 uor dh;.ﬂhpt}qq&f 14 (2-tetrahvdropyranvloxy)propvll-l 2-dihydro-2-pyridone (1.0g.

met hoxy- 7- ( 2- fliBstzm&n fh fud £vd ()sﬁﬁ)f]'ifmxmwaﬂél tek [Ynl§ %Qsoﬁmxed%?’s&ﬁs foP4 RGR! €

was recrystallised fro acet ate hexane.
221-224[err] CTde VolaHleNmeSpngthme%mop ERRINe réidie @scon@b@d wwh ®biese tgdiye 1-

g' égg : ' i::?) ?3-%8(grokypropl_5')l)- M%dé\#%@@donc (680mg. 90%) asan '(_)'}I’-wl%te sof1d. 2H) .
PCT/ GB96/ 03075H NMR Spectrum (DMSQd,) 1 74(m 2H) 3.38(m. 2H): 3.90(t. 2H): 4.58(s- 1H)04.18(dd.

El enent al %nal und H 4. 2 N 13.2
li) 638(d lH) 738(m 1H); 760(dd IH)

Example 66
Thionyl chloride (0.80ml. 11mmol) was added to a solution of 2-(3-

hydroxypropylthio)- 1-methylimidazole (1.25g. 7.3mmol) in trichloromethanc (25ml) at 5°C.

20  The mixture was stirred at 5°C for 1 hour and then at ambient temperature for 2 hours. The
volatiles were removed by evaporation, the residue azeotroped with toluene and dried under
vacuum to give crude 2-(3-chioropropylithio)-1-methylimidazole hydrochloride (1.0g) which
was used directly. Part of this product (226mg. 1.0mmol) was added to a mixture of 4-(4-
chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (350mg, 1.0mmol), (prepared as

25  described for the starting material in Example 24). and potassium carbonate (303mg 2.2mmol)
in NMP (20ml) and the mixture was heated at 90°C for 2 hours. The mixture was allowed to
cool. diluted with water and extracted with ethyl acetate. The combined extracts were wahed
with water. dried (MgSO,) and the solvent removed by evaporation. The residue was purified
by column chromatography eluting with methylene chloride/methanol (100/0 increasing to

30 95/5)to give 4-(4-chloro-2-fluoroaniline)-6-methoxy-7-(3-(1-methylimidazol-2-
ylthio)propoxy)quinazoline (29mg. 6%).
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Cerr]Herr]Nerr]derr]ClF Requi res C 62.2 H4.3 N

13. 2% The starting material was prepared as follows: 5
Oxalyl chloride (1.99. 1 5mol) was added to 2 -chl oro-6-nethyl -pyridi ne-4-
carboxvlic acid (1.7g. 10nmmol) in nethylene chloride (30m) and the m xture
stirred for 2wo9m22skours. The vol atiles were renoved by evaperasp@tsnd

nmet hanol (20nm ) added to the residue. The m xture was stirred for 1
hour and the volatiles remved by evaporajjgon to give nethyl 2-

chl or o- 6- met hyl - pyri di ne- 4-car boxyl ate (1.85g. 100% as an off-white solid.
10 "H NWMR Spectrum (CDCl[err]) 2.55(s. 3H): 3.90(s. 3H), 7.55(s. IH):

7.60(s. 1H): oM oc ESI: 186 [ VH| A m xture of nethyl

2- chl or o- 6- n’é’tq‘ly? %@r di ne- 4-carboxylate (1 .8g. 10mvl) and 10%

pal | adi um on%hmsﬁctrﬁmt a)msod,,()zmtm)vmnsmtsmn% 943 05Hy: 1. 10@8, 434 7.1®R4.
under hydrogen her es _})ressure The cat al ﬁst was renoved by
filtrati on afd: f’HQ‘%”di |7P(Qs7 ?%WBV@H 7{19%s. 1H): 80 &HY: A X B) by evapor at i on.
The residue Qfs SL ﬁ th 10% aqueous sodi um hydr oxi de sol ution
and extracte (3x30m ). The conbi ned extracts were dried

(MgSq rerg) Elcdlehﬂabmmbdsnsent r enbowdl by ev@%ti onH 4.8gi veNnE.hyl
2- met hyl - pyrj arbgxyl.ate (8 . 539 san 9
A sol ution o*’: “Eﬁh(%CIFZS n‘é{'lhél - p%‘ﬂfeﬁe 4- ‘ga%g’oxyl a (800 Aol in

ether 20 (5m ) was added to |ithium alum nium hydride (340ng. 9mmol) in

ether (10m ) cooled to 5[err]C and the mxture stirred for 2 hours.
Water was added. t hbe sipreng mategiakwas nreparaschs follomsg h di atomaceous earth

and the pad was Vﬁ?&ﬁﬁl‘nthtlﬁx%% r‘})ﬁ'lgroha 84 n%slpﬁxgq?ﬁnaik ncr?lsoﬂ:;\gr)r}e'l vﬁ‘é‘%&%dtl%a

extracted with eth acetate a Xt
brine. di0® edsolution of CNy&GEipes-i ]n)etlarldnﬁdﬂ&leﬂal‘?ﬂg’.rmnﬁmﬂmtQIMEI/I(B)MW&&& mfimir@

gi ve 4-hydro met‘h 2 th¥l r| di ne 25 /3 s.a yellowo
"H NMR Spect F%Fﬁd é&ﬂ"["é‘?"rs] mgprownetgahxgegvra@% g 72 é@(’lﬂ’”*“t—ﬁ:he“? SPe(s.
1H): 8. 40(d. 1943) 3440). wasl\z@dcd J{:ﬁhhe hixfurk Mdked at 100°C foFX ROM SndOflerdfirred at A

m xture of 4-(4-chloro-2-fl|uoroanilino)-7-hydroxy-6-methoxyqui nazoline
(350nmy. 0. 9nAwbiEnt tempespiredar Bhotss cPhereastippmixtire was diluted it ard extracted

EXC'?'?DG:BS 6/23%% 0%@1]1 (eﬁ\vl acetate. The combch\Qct?ac{gvgég @asht.d with water. dried ( MLSO“fBg the

15 solvent removed by cvaporation. The residue was purified by column chromatography eluting
with methylene chloride/methanol mixtures (100/) increasing to 97/3) to give 1-methyl-2-(3-
(2-tetrahydropyranvloxy)propylthio)imidazole (2.5g. 55%).
'H NMR Spectrum: (DMSOd,) 1.38-1.72(m. 6H): 1.80(m. 2H): 3.0(t. 2H): 3.36-343(m. 2H):
3.58(s. 3H): 3.62-3.78(m. 2HY: 4.50(s. 1H): 6.90(s. 1H): 7.21(s, |H)

20 A solution of 1-methyl-2-(3-(2-tetrahydropyranvioxy )propylthio)imidazole (2.0g.
7.8mmol) in acetic acid ( 8ml). THF (4ml) and water (2ml) was heated at 50°C for 4 hours.
The volatiles were removed by evaporation and the residue azeotroped with toluene to give 2-
(3-hydroxypropylthio)-1-methylimidazole (1.3g, 100%) as an off-white solid.
'"HNMR Spectrum: (DMSOd,) 1.68(m, 2H); 2.98(t. 2H): 3.42(t. 2H): 3.57(s. 3H): 4.10(s,

25 1H):6.90(d, 1H): 7.20(d. 1H)

Example 67
A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline
(350mg. 1.0mmol). (prepared as described for the starting material in Example 24). 4-(3-
30  chloropropoxy)pyridine hydrochloride (206mg, 1.0mmol) and potassium carbonate (303mg.

2.2mmol) in NMP (20m)) was heated at 90°C for 2 hours. The mixturc was allowed to cool.
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chl oroet hyl t hi 0) -1 -net hyli m dazol e hydrochl oride (203ng. 0.95mml) and

pot assi um carbonate (303ng 2.2mmol) in NWP (20m ) was heated at
90[err]C for 2 hours. The m xture was allowed to cool. diluted vvith
wat er and extracted with ethyl acetate. The conbi ned extracts wer

washed with wateewzzsisi ed (MyS err]) and the sol vent renoved @ BRIO307S
evaporation. 5 The residue was purified by colum chromat ography cluting

wi t h met hyl ene chl ori de/ met hanol (10Q¢®-i ncreasing to 90/10) to give
4- (4-chl oro-2-fl uoroanilino)-6- met hoxy- 7- (2- ( 1-
met hyl i m dazol - 2-yl t hi 0) et hoxy) qui nazoline (75ng, 17% as a solid. "H

NVR Spect rum g DVECH] Wéte WaskrliMwith
7.13(dd. 2H): dil %"%‘{'lﬂ)’d %ﬁé%éwé@%i'l §¢e§:§é S[/‘&ng)"?meeéfﬁ?acgsll ¢ RS
1H): 8.37(s. wdthr; dred3MeSO,) ahtithelsolventivEmevddIiy:evdiiRatjohHThe resxduEMtasrpuﬂfwld by
anal ysi s: Found C 52.8 . 4.0 N 14 3 . -

d err] H er r] NeBimn chromatography e E"\qf‘él“f“]h@‘e‘g@ﬁflficrhlé’élde'\}mcé‘ag? mixtures (10Q/0 jpcgeasing
14. 7% 10 95/5?0 gwe—mﬁ-aﬁé\rou NGorsBhithbRb-ni@koxpL2@aMed as fol lows: 15

2- Chl or oet hanol mmol) was added to a solufion of 2- ner capt o- 1-

met hyl i m d\azqmwmangopmmmgzom HVmguddes sodi um hydroxi de sol ution
(30m) and the 1465 sture heated at 100[err]C for 2 hours. The m xture
was al |l owed t'® c!)% and extracted with et hyl acetate. The conbi ned
extracts wer e‘Imeb;{ewm(BMSOdﬁBIlﬂsmheH&(ﬂ 92¢s) B110:enBNEe AHRW.30(t. 2HR\6A8ddat | on

to give 2-(2 xvet hylthiq).- 1- | i m ole (3.9q.. .829 "H. NVR
Spect rum (Dl\ﬂ‘éd?gf;(ls] ‘)11)87él1‘618 lkéﬁnggfgxﬁ?)]sggé@b ﬁlhgéi‘%ﬁs(%jm‘ ég%( .
6.87(s. 1H): ms.Esi4ss@an 1H Thionyl chloride (1.41m.
19mmol ) was sl ow y added to a solution of 2-(2- hydroxyet hylthio)- 1
- et hyl i MlMazBlewmesftal @alysis:1 1nmol ) Fauwdt ri chiCobddet hantd '(20m N dil.85C.

The m xture 1h 5C hen f ” ho WS anbi ent

t enper at ur e. VEHIeIZ"gbé Eﬁ\%‘{‘g’;l I es%mée quE? em)\z;ggsgy eva%oratl on ar@t’f he residue
azeotroped with toluene to give 2-(2-

chloroethylthio)-1-nethylim dazol e hydr og r| de (1.59. 779%. "H NWR
Spect rum  ( DVSOU[ er Fpstastingomaterial Mpfeﬁaf? ollaws™- "3 80(t. 2H): 7.78(d. 1H):
7.83(d. 1H ARGRAR &F 46c5|lc§9pvndme (75 47Fﬁm0W¥th)|€m Qg g1 14, 5@'ﬂlmol)and

7.5mmol ) was addedtoasolutlono - hydr oxy

. 2di hyr o- Y5 pysaditsmbydraxidntg. 67gm9ém)nqlhn M I %Qmimagmed(aw@ﬂ"} tot 245@ursThe
rI;'CZ(I'; %S 67\/318% 07%!1051 of the solvent w%@erggvea@ %@aporatmn and the residue was diluted with ice water.
The aqueous mixture was extracted with ethyl acctate. the extracts combined. dried (MgSO,)
and the solvent removed by evaporation. ‘The residue was purified by column
chromatography eluting with methylenc chloride/methanol mixtures ( 100/0 increasing to
20 97/3) to give 4-(3-hydroxypropoxy)pyridine (3.2g. 45%).

Thionyl chloride (2.2ml. 30mmol) was added slowly to a solution of 4-(3-
hydroxypropoxy)pyridine (3.1g. 20mmol) in trichloromethanc (40ml) at 5°C. The mixture
was stirred at 5°C for 1 hour and then at ambient temperature for 2 hours. The volatiles were
removed by evaporation. the residue azeotroped with toluene and dried under vacuum to give

25  4-(3-chloropropoxy)pyridine hydrochloride (3.81g, 91%) as a solid.
'H NMR Spectrum: (DMSOd;) 2.22(m. 2H): 3.80(t, 2H): 4.42(1. 2H): 7.55(d. 2H): 8.72(d.
2H)
MS - ESI: 172 [MH]

30 Example 68
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- 106- stirred at 5[err]C for 1 hour and then at anbient tenperature
for 2 hours. The volatiles were renoved by evaporation. the residue
azeotropcd with toluene and dried under vacuumto give crude

1- (3-chl oropropyl)-1. 2-di hydr o- 2- pyri done (500ng) which was used directly.
Part of whisszmeeduct (206ng. 1.2mol ) was then added t BCHGBP6@30TSe of
4-(4-chloro-2-fluoroanilino)-7- 5 hydr oxy- 6- met hoxyqui nazol i ne (350ny.
1.0mol ), (prepared as described for the, gfgarting material in Exanple
24) . and pot assi um carbonate (303ng, 2.2mmol) in NMP (20m ) and the
reaction m xture was heat ed at 90[err]C for 2 hours. The m'xture was

all owed to cool. | ut ed ter d tracted w eth acet ate.
The conbi ned ext ract riie of 4 ‘i\& Vﬁ%'%ﬁﬁp)ﬁﬁ"émwﬁ""&e\éﬁ wzé‘) 9) and
the sol vent @60mycd0hinobMpRparell aodescrited foraké simmgvameﬁurmfsxmmammuunﬂ 10

chromat ogr aphy el ut Il’g«% W, t h et hyl ene ch,l oride/ met hanol m xtures (100/0
i ncreasi ng t gilorocthylt p;g} ipgh )giirqpé ride (252mg. 1.2mmol) and potassium carbonate (454mg.

4-(4-chloro-24 Bl ANIP | T\?@%@H ?’ 92)ZC(F§|' il?nu?sx 0l'hje @i@%%[a%&f@o cool.

pyridyl ) propoxy)qui nazo | ne {( 'H
NMVR Spect¥ undilutév@itd fvater dnd eﬁllr&ct&{ with 2thlyl ac8ta@0 (The cam)mdzlemﬁ(ts weihiashedd i t

$H)5 0 ? éig ?n wgtg drig 17d5 %@0 )Q’Pég? the @% gen}q?%? by ewlr_aPporaugn 5Ute§esn§q_q)was' urlﬁcw

ESI: 455 [ Miolumn chrofb®§R th aVMﬂS bﬁiYI acctate/nftditol mixtures (G068 uﬂ:reasmf, ld" 4 6
N 12. 1 err]Herr]Nferr]Olerr]CIF 0.5H err]O Requires

H 4.6 N 135 5))‘28"’3 4'(4‘¢h 0r0-2-ﬂut'rowbn@tfawm«rgvﬁe@éﬁ al was prepar ed as

fol | ows: ol P&‘}%'S"%gﬁggﬁ‘éﬁ'ﬁq?‘qﬁ 3(,/]7 31 g of a 50% suspension in

m ner al sol ution of 2-hydroxypyridine
(2.35g, Pmmol.p. IRHI18E (50m ) and the m xture stirred for 30 m nut es.

300) . 25 VRRMh e PHSCHR e o300 S ey Bl 1R Al Vb

then stirred7abdanh): 9150-7.60(m. 2HR VBB(21 HY: 8. 320 IFW shsz SH): B4, aRgt i on
m xture was diluted with water and extracted wt ethyl acetate. The

combi ned ext MictESk@YIMIEhed with water. dried ( MySQ err]) and the sol vent
renoved by evaporation. The residue was purified by colum chromat ography
eluting with met hyl ene chl ori de/ net hanol m xtures (100/0 increasing
to 97/3) 180 give: 3be starling (idtefial waxt pregavedias fytioavsy | oxy) propyl ) - 1
Pé’? Ic;ggg; gég%gyr ! dggcﬁul(njﬁyglqdc &88/1(1)1[1 of a 50% suspension in Vn\gne?'z?l/o%l.z ?‘?n?mnl) was i‘éfifd to
a solution of 4-mercaptopyridine (2.34g, 21mmol) in DMF (75ml) and the mixture stirred for
30 minutes. 2-(2-Bromoethoxy)tetrahydropyran (4.0g. 19mmol), (J. Am. Chem. Soc. 1948,
70. 4187). was added and the mixture heated at 100°C for 3 hours and then stirred at ambient
20 temperature for 18 hours. The reaction mixture was diluted with water and extracted with
ethyl acetate. The combined extracts were washed with water, dricd (MgSO,) and the solvent
removed by evaporation. The residuc was purified by column chromatography cluting with
methylene chloride/methanol mixtures (100/0 increasing to 97/3) to give 4-(2-
(tetrahydropyran-2-yloxy)ethylthio)pyridine (2.8g. 56%).
'H NMR Spectrum: (DMSOd,) 1.35-1.64(m. 6H); 3.35-3.42(m. 1H); 3.58-3.82(m. 3H);
4.60(s. 1H): 7.30(dd. 2H): 8.33(dd. 2H)

A solution of 4-(2-(tctrahydropyran-2-yloxy)ethylthio)pyridine (2.73g. 1 Immol) in

[
W

acetic acid (8ml), THF (4ml) and water (2ml) was heated at 50°C for 4 hours. The volatiles
were removed by evaporation and the residue azeotroped with toluene to give 4-(2-

30  hydroxyethylthio)pyridine (1.39g. 79%) as an off-whitc solid.
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[err]H NVR Spectrum (DvsQd[err]) 1.39-1.75(m 6H); 1.85(m 2H);

3.24-3.42(m 3H): 3.58- 3.74(m 2H): 3.90(t. 2H): 4.52(s. 1H);
6.18(t, 1H); 6.35(d. 1H): 7.38(dd. 1H): 7.60(dd. 1H) M5 - ESI: 238
[ MH] and 5 2- (3-(2-tetrahydropyranyl oxy) propyl oxy) pyr| di ne S 439
279% . "HWOSR/3pWct rum (DVBSCQd[err]) 1.38-1.70(m 6H): 1.

3.30(m 3H); 3.34-3.50(m 2H); 3.62-3.80(m 2H) 4.30(t. 2H) 4. 52(s
1H): 6.78(d. 1H): 6.92(dd. 1H): 7.64(m lH)1- 8.15(dd. 1H )

ESI: 238 [MH - 10 A sol ution of

1- (3- (2-tetrahydropyranyl oxy) propyl)-1.2-di hydro-2-pyridone (1. Og

4.5mol ) in agefMR Sﬁ&hﬂm‘f ?ﬂMsoaTrﬁd(M{) Wﬁ)es od2'TH); ¥®Rd.ept £do@t 219PC
for 4 hours. e vo | es Were renove evaporation and the re5|due
azeotroped w t h t olThimgl q;ltborgde\(@ 98ml. 13.5mmol) was added slowh to a solution of 4-(2-

g gl Ihédl’ oxypr ?&ﬁﬂkﬁlgé@&m%%ne (é@gé?[ (gglpq?l) I?l%g iome% ?Z%gﬁg% ?Eﬁ ?Eﬁ mixture

3.90(t. 2H): whsSifed at3|’ft forG. Houf alsll thdrbat afftieht tcﬁtp&@(uée fot Bhours.. SR volatiiEd were
7.60(dd. 1H) Exanpl e 66 onyl chlorjde (0.80m.
11mol ) wés Jemexediby cxanostion; e regidus azegtroped with tﬂ&*&?wvﬁrls%quehkumﬁo give

- et hyl i m dazgjse o) at 5C. 20

The m xture v(zglsecshgql]‘?cr%@gtl“&p%m@oﬂrydkl&h%ﬁ?gghg&'? en/n g‘tg ﬁg& “ent tenperature
for 2 hours. "MANMR Spectrunl (RMSQd;) Wve5(e 2HRH0¢d 2HY. 7e‘impdﬂh18 60id. 2He resi due
azeotroped w tg . LL{g N d dried under vacuumto give crude

2-(3-chl oroprhé y ' ? nmet hyl i m dazol e hydrochl oride (1.0g) which

was used directly. Part of this product (226ng. 1 .Omvol) was added to a

m xture of 4-(4- :

chl or o- 2-¥ ucé—ﬁmm 0) - 7- hydr oxy- 6- net hoxyqui nazol i ne (350ng, 1. Omol).
(prepared as 25 far, s i ﬂ{ﬁﬂ.{ ). and
pot assi um car bonat (e!@ 01%%394-(@ °h’t°rlf %h@(o&ﬁnﬂﬂo)—”?iﬁ‘ﬁ-f(d@n? knglhﬁﬁ‘ a?'orrlﬁf(ét ure was
heat ed at 9035(mg.a.(nguols. (pr'éhmmasdesmwcd\m tlwlsllammdnatenal in ExampoP4). 34(2-ut ed
wi th water and,extracted w et conbl ned extract

wahed e g DR 2. e, SRR i A i 4.
evapor ati on. 3HfimbB st NP (@0fl)dvdsihkatedlat 90°C forlzmoﬁﬁl mnﬁhﬁﬁrwd:,ams\am cool.

el uting W|th met hyl ene chl aori de/ net hanol (100/0Q increasing to 30 95/52 to

gi ve 4-(4L chI‘B'r“&FdZ'Y‘f"l WRIEARA K R Wlm%bbﬂaﬁeyatv The qombined gyiracks wers dfashed with

>I;|CEI'? 'Ggég; ggg%aﬂuﬁwéﬁﬁ?) 4 BTsol R removed by evaporation. #e Sekidiié W36 purified by

column chromatography eluting with meth) lene chloride/methanol mixtures (100/0 increasing

to 95/5) to give 4-(4-chloro-2-fluoreanilino)-6-mcthoxy-7-(2-(3-
pyridyloxy)ethoxy)quinazoline (95mg. 20%).
20 m.p. 188-190°C
"H NMR Spectrum: (DMSOd,) 3.90(s. 3H); 4.45(m, 4H): 7.24(s. 1H): 7.18(dd, 1H): 7.42-
7.60(m, 3H); 7.80(s. 1H): 8.20(d. 1H); 8.35(s. 2H): 9.50(s. 1H)
MS - ESI: 441 [MHY '
Elemental analysis: Found C 55.0 H 3.9 N 11.8
C,,HsN,O.CIF 2H,0 Requires C 554 H 4.6 N 11.7%

[
(9]

The starting material was prepared as follows:
Sodium hydride (1.02g of a 50% suspension in mineral oil. 42mmol) was added to a
solution of 3-hydroxypyridine (2.01g. 21mmol) in DMF (50m!) and the mixuure stirred for 30
30 minutes. 2-(2-Bromoethoxy )tetrahydropyran (4.0g, 19mmol). (J. Am. Chem. Soc. 1948. 70.

4187), was added and the mixture heated at 100°C for 3 hours and then stirred at ambient

SUBSTITUTE SHEET (RULE 26)



-108- m p. 199-201C "H NVR Spectrum (DVSQd[err]) 2.22(m 2H):

3.44(s. 3H): 3.94(s. 3H): 4.10(m 4H): 7.10(d. 2H. 7.30(dd. 1H):
7.50-7.60(m 2H): 7.79(s, 1H): 8.34(s. 1H): 9.50(s. 1H) M5 - ESI: 474
[MH 5 El emrent al anal ysi s: Found C 50.9 H 4.8 N 13.2
Clerr]H err] Nb@o1Z26§6err | CIFS 2. 5H err]O Requires . C 50.BCT/GB96/0B075. 1

N 13. 5% The starting material was prepared as foll ows:

Sodi um hydride (0.95g of a 50% suspensiqQn;4n mincral oil. 20mvl) was added
to a 10 solution of 2-nmercapto- 1 rrethyllmdazole (2.26g. 19mMmol) in DW
(100mM ) and the m xturc stlrredfor 30 m nut es.

2-(3- Brom)pro 0X dropyr 22.5 1),.(J. Che Soc,

1963. 3440).'€ ‘Q’&i 4Ty e Fﬁ%‘Z{‘ sfveagﬁl?e%wéwr and ¢x7aried Wi ¢ hen
stirred at ethyl ackHid. ETHe coRIBRRA ektttct »f/é?é wishel Qith SvatekN@riddq (pfhnmtl’fé%(\%nwas
diluted with water and extracted with ethyl acetate. he conbi ned

extracts werremokeshy ¢ vaoratione Tee residue was puvifisdy mlpynnathpmmrqm e!mm &ith
removed by GyaRgLAtch %?ﬁclﬁﬁﬁmﬁ@ﬁ&ﬂf‘ <7000 Hlctdififlio ¥/ 513 gﬂgaghf omat ogr aphy

el uting orna ano xtures r'0 increasing
to 97/3) 5to (gitmbydrep}ﬁrh}blo?ykﬂiexy)pyndme (2.28g. 48%).

2- hd, i nid .50, 559 ' H NMR
Spectrum ( EHBRMRSEf s YRRRROG Dl - Bofre. hen i Shy: % 7otem ppi: 335-

3. 36-343(m Qéﬂm m) 4.208. %% 3.628HH): 336(21:131}?)8(7'319@%%}1) 4.1304 310):%P8¢a.61850( s.
1H): 7.21(s, 1H) A sol ution of

- et hyl - 2- (M?Z%bt«ﬁéw&]opyranyl oxy) pr opy! t hi 0)i mi dazol e (2. 0g.

7.8mmol) in acetic htl g . . Jheat ed.at 50C
for 4 hours. A%ﬁ{“ I(gllja@e({rm ren’%gfeaé%ggx)&i@lé‘i W*‘gﬁﬁm?ﬂé’

resi due Hreaodcetiyueit (8hil ) m(FI(umnemd ovagr (2nlPwas heated af 36%3/(61‘ DHOUIE. OPhyd ¥dlatidds-
1-met hyl i m dazol c 13‘9? n of f-white sol.id

'H Nl\/R :
Spectrum ( DXEBRRIVEY ?ﬂ)l e esige azeopeped witholuene toive 33057 5 31 -
4.1Q(s. 25 hvﬁhpxyetﬁe%ﬁlduﬂel'dﬁmﬁ %@‘(fo@as A Bff-white solid. EXanpl e 67

A m xture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-nethoxyqui nazol i ne
(350ng. 1. OTHONYR Spsesprar GMSQAY 330 25D04.03t. 2Hhet 83 (arithHng25tdd SH)aT 37(dd.

Exanpl e 24) . 3 rapropoxy) pyri di ne hydrochl ori de (206ng. _
1. Omol) and l?))(') 'ils)(sdl. g}l‘g?ra "grllgﬁ)e (303ny. 2.2mmol ) in NVP (20nl) was

heat ed at5 90MSf-dSI2ZI46dMHH . The m xture was all owed to cool.

Thiony! chloride (0.89ml. 12mmol) was added siowly to a solution of 3-(2-

hydroxyethoxy )pyridine (1.13g. 8mmol) in trichloromethane {20ml) at 5°C. The mixture was

stirred at 5°C for | hour and then at ambient temperature for 2 hours. The volatiles were

removed by evaporation, the residuc azeotroped with toluene and dried under vacuum to give
20 3+(2-chloroethoxy)pyridine hydrochloride (300mg. 19%) as a solid.

'H NMR Spectrum: (DMSOd,) 3.99(t. 2H): 4.42(t. 211): 7.82(dd. 1H): 8.05(dd. 1H): 8.42(d.

tH): 8.62(s. 1H)

Example 70

25 2-Fluoro-5-hydroxy-4-methylaniline (170mg. 1.2mmol). (prepared as described for
the starting material in Example 13), was added to a solution of 7-benzyloxy-4-
chloroquinazoline hydrochloride (307mg. immol) in 2-pentanol (5ml) and the mixture stirred
at 120°C for 2 hours. The mixture was allowed to cool and the resulting precipitate was
collected by filtration. washed with isopropanol and then ether and dried under vacuum at

30 70°C to give 7-benzyloxy-4-(2-fluoro-S-hydroxy-4-methylanilino)quinazoline
hydrochloride (33 1mg. 80%).
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diluted with water and extracted with ethyl acetate. The conbi ned ext racts
were washed with water, dried (MgSgJ err]) and the sol vent renoved
evaporati on. TWO9RIPEue was purified by col utm chromat BSTIQBW:’HSUU ng
wi th nmet hyl ene chl ori de/ net hanol m xtures (100/0 increasing to 95/5)
to give 4-(4-chloro-2-fluoroanilino)-6-nmethgxy-7-(3-(4- 5

pyri dyl oxy) pr opoxy) qui nazol i ne (257ng. 569%. m p. 138-140[er]C "H

NVR Spectrum (DvBOQd[er]) 2.25(m 2H): 3.92(s, 3H): 4.24(t. 2H): 4.30(t.
2H @ 6.98(dd, |NM %gargz (%I%\Ql§0d,%‘)hl)l6(s73l:§)bs@€(s ﬁWesi@mfﬂd 1°§H)|H|):J77 ¥9(s.

1H): 8.32-8.3 | enent al
anal ysi s: 7651:11:6!11) 8.68(d. 1E)5B82As. 1H): 9.68(4.. TH); 11.4(¢s.1H)8

Clerr]Herr] N ar résgs%fkghF 1H err]0 Requi r es C 58.4 H 4.7 N

11. 8% starting material was prepared as foll ows:

A mixture of Hrembharmaysisdi ne (7Beund’mMmol )C est7hyiiane wlyoo! (17.9g.
235mmol ) and 15 sodi um hydroxide (4.67g9. 195mmol) in DVBO (80nl) was

heat ed at 100C:KloN:G:k Wi s Requixes t ofc the sBidvent 1R@% r enoved by

evaporation and the resi due was diluted with ice water. The aqueous
m xture was extracted with ethyl acetate. the extracts conbined. dried
(MgSg err]) aTikk stérdngs maedalt wasqnepared abYoliewapor ati on.  The resi due was

purified by colum . chro ogr aphy ti i th @{ ne

chl ori de/ met hanol &%Wé@ ' é ﬁé’f"ggg‘ieﬁ F‘g‘zyo’sc"h&% J?@“ﬁﬂ)é‘“dth"
4- ( 3- hydr oxy pmiRers Yvas YiédieH m4t°@ 10830 fhddkes. 7- Fluoro—.» A-dihydroquitdiz&1i4-opb {636mge
(2.2m . 30mmol) was added slowy to a solution of 4-(3-

hydr oxypr &pox ynmebi di Geeng. §°Eg°'°°‘E’@rﬁrb‘?6)7 #4914 wascardesk apehtherrairiuirg maintainegiat 148°C
Sterr]C. The g »j 'ﬂ[)@rfs hezreﬁé/i%ﬁ mﬁ&i\lfg aﬁi Wi ﬁJJoLFuIe%iu&omHJ potkél d&{)\%%?cﬁ
ture tor at | renove Yy

anbi ent tenpera ours.
evapor ati on. (lwenmmdalwemammnpmhdwstcu td pmmnb can:dmﬁwdaddwcﬂbhc weiduThe t O

S T SN T
3-042( 'I[E;(aZHI) ;e 1355(53117% 3 &dﬂ'@ﬂﬁqumazolmzﬂ-‘ane (890mgYBo%) &% whitesélid.VH [ err]
n?S m.p. 267-269°C

'H NMR Spectrum: (DMSOd,: 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 [MH]

Elemental analysis: Found C 714 H 49 N 10.7

20 C,HN:O, 0.04H,0 Requires  C 712 H 438 N 11.1%

A mixture of 7-benzyloxy-3.4-dihydroquinazolin-4-one (800mg. 3.17mmol) and
DMTF (100pl) in thionyl chloride (20ml. 0.27mmol} was heated at reflux for 3 hours. Excess
thionyl chloride was removed by evaporation and the residue azeotroped with toluene and
dried under vacuum to give 7-benzyloxy-4-chloroquinazoline hydrochloride (835mg. 86%) as
25  acream solid.
m.p. 131-132°C
'1I NMR Spectrum: (DMSOd,; CF,COOD) 5.32(s. 2H); 7.29(d. 1H); 7.34-7.52(m. 6H):
8.12(d. 1H): 9.03(s. 1H)
MS - ESI: 270 [MHT
30
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-110 - A m xture of

4- (4-chl oro-2-fluoroanilino)-7-hvdroxy-6-nethoxyqui nazol i ne (3 50ng.
1 .0Omol). (prepared as described for the starting material in Exanple 24).
4-(2-' chl oroet hyl t hi o) pyri di nc hydrochloride (252ng. 1 .2mmol) and
pot assi um camupsrersss( 454ny. 3.3mmol) in NVP (30ml) wasPOTecRasH34s
90[err]C for 2 hours. The m xture was allowed to cool. 5 diluted with
wat er and extracted with ethyl acetate. . Tlg.conbined extracts were washed
W th water. dried (MJSO,) and the solvent renoved by evaporation. The
resi due was purified by col um chr omat ography eluting with ethyl

acet at e/ net I xtures (1 00/0 increasing to 75/ 25) to give

4- (4-chl oro%am | i no) - 6- met hoxy-7-(2-(4-

pyri dyl t hi o) et hoxy)singian aAsibgoue plotedue to3bt.desddpibed mm:ami;&Z?Ol%[:ﬂ%'ldeM-
[err]H NIVRSectrum 4.40(t. 2H):

(DIVBOdlLerr]), 3.58(t. 2H): 3.90 ‘I"_‘?Z

7.20(s. 1H fhloroqymagpling pyydrochloridg (AQ?('% 1pvmo). (prewdwséeicﬁb kqr §he svmsax(s
1H), 8. 32('s ypalddui B le ﬂﬂjv)as tre: é%ﬁ &lehﬂd?‘))-”-ﬂuoro-g/ﬁvdrogﬁmhn‘é?7953[1':%_’]

The starting materia prep are as fo

hydri de 6890L’2gmmtihaF50%74§ws?p.engwoﬂ-ﬁenzylmwml-cblokq-z-msé was added to

a solution of 4-n a r|d| in DM (75nml) and the
mxture sti ?ﬂygﬂ”‘?ﬁ?'ﬁng)q“p azpji qﬁﬂ{o&lmg& @J"BW& hoxy) t et r ahydr opyr an
(4.0g, 19nmeh.p.256h57n Chem Soc. 1948. 70. 4187). was added and
the m xture heated at 100[err]C for 3 hours and then stirred at anbient 20

t enper at ur e ' HAMRSpeetint (DMSOdISa 34 Hnd - katdy A3 ’ﬁrﬂ‘@t@dﬂ \7(,151?%? {Hxer and

extracted w I iy L I hashs shed with
water. dri Cgté('ﬁ%ga)e'{ﬁ( ” eE'?clJP Qg?(golrm W&(ﬁ& lﬁg by evap ation. The
resi due las Nisir E51: 866 [MH¢0I urm chr omat ogr aphy el ut| ng with met hyl ene

chl ori de/ net hanol tures (1 00/0 increasing,.tqg 97/3), t jve 4-(2-
(tetrahydro ?"é‘ﬁ“"‘ia?‘;i%) et hyl t hi o) pYFi ne (%.sgﬁ. ég% ﬁq%’s "H NMVR
Spect rum (Wﬁmiemlr)omabmd; uies 6H) € $¥.6 3R-3 4R(9%%1 H); 3.58-3.82(m
3H ); 4.60(s. 1 H. 7.30(dd. 21-1): 8.3 3(dd. 2H A
solution of 4-(2-(tctrahydropyran-2-yloxy)ethylthio)pyridine (2.73g. 11

nmol ) in yc acid (8ml), THF (4m ) and water (2m) was heated at
50 C for 4 h%%‘ggﬁ—@%e vol atil es

15 Using an analogous procedure to that described in Example 36. 4-(2-fluoro-5-
methoxycarbonyloxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline hydrochloride
(224mg, 0.6mmol). (prepared as described for the starting material in Example 22). was
treated with 4-bromomethyl-1.2-difluorobenzene (149mg, 0.72mmol) to give 7-(3,4-
difluorobenzyioxy)-4~(2-fluore-5-hydroxy-4-methylanilino)-6-methoxyquinazoline

20  hydrochloride (90mg. 31%).

'H NMR Spectrum: (DMSOd,) 2.17(s. 3H); 4.0(s. 3H): 5.33(s. 21): 6.88(d. 1H): 7.11(d.1H):
7.38(s, TH): 7.41(m. 1H): 7.55(m. 1H); 7.62(m. 1H); 8.17(s. 1H): 8.75(s. 1H): 9.68(s. 1H),
11.15(s, 1H)

MS - ESI: 442 [MH]

25  Elemental analysis: Found C 580 H43 NS8.7
C,:H,;N,O,F, 0.9HC1 0.08 isopropanol Requires C 583 H41 NB83

Example 73
Tetrabutylammonium fluoride (563ul of a 1M solution in THF. 0.62mmol) was
30  added to a solution of 4~ 4-chloro-3-dipheny!-t-butylsilyloxy-2-fluoroanilino)-6-methoxy-7-

((1-methylimidazol-2-yl)methoxy)quinazoline (207mg. 0.3 1mmol} in THF (5m}) cooled at
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were renoved by evaporation and the residue azeotroped with toluene to give
4-(2- 30 hydr oxyet hyl t hi o) pyridine (1.39g9. 79% as an off-white solid.
WD 97/ 22596

PCT/ GB96/ 03075 - 111 -
[err]H NVR SpeWOraias9% DVSOd[ err] ) 3.10(t. 2H): 3.60(q. 2H): PETGERE030%) .
7.22(d. 2H): 8.30(d. 2H) . Thi onyl chloride (0.98m . 13.5mmol)
was added slowy to a solution of 4-(2- -115-hydroxyethylthio)pyridine
(1.399. 9.0mml) in trichloronethane (25m ) at 5C. The m xture was
stirred at 5C for 1 hour and then at anbient terrperature for 2 hours. The
vol atil es wer ﬁgg( Y1y rRGR0

t ol uene and d?’ld\ead(?dtlti eryﬁggﬁﬂtﬁ’;{gﬁg‘j\%ﬂ pﬂourrahﬁ?%ﬁ?l or oet hyW‘ﬁ. ods\égééglaﬂ(é
hydr ochl or i deth¢ 30iatilgs wergmensd by swdrothtion. The fodid r¢sidukivias 8fsea vediimmethylene

(Eg:VBOii[ﬁelr { M—ﬂ ghl T%}met@éhﬂ%é’%gé solunol_r? oizwgrogcn ch%g?}%n& lsaprépgﬂo?w 3ml) was al\é%cd

4- (4- chl or 0- 2Thd JofVeRtwaAs remoYed bylyaioration Sthe B3 RIG¥I G ViR Z&ukptfded in ethet.3501T.
1. 0mmol ), (prepared as described for the starting material in Exanple 24).

3-(2- S cenllspted bnBltpsion: mashedevith ibes apd drigdmderaaqrm tolzivedrid-yhlar2-

t ' t 90C
oS ooy o HRRLE Bty e O bV
extract ed wi t hydeodhidride (%ngt, 63%Xhe conbi ned cxtracts were washed WI t h

water, dried ( a ve \ hy _evaporati on.

resi due was py Wﬁ&g “81"2' (B:L/(é@&) d%h(s ﬂébﬁmgﬁgbﬂ)W@t ) d 6(gl- 4 FD: r?eﬁ‘{'}fl ene
chl ori de/ met hanpl 58X 1M} aao(slmj @m&cmﬁ%m& 1Hx: 8.8(4. AHEN 08, PHH 1Y 5(br s.

4- (4-chl or o- 2- quoroanlllno) 6- met hoxy- 7- ( 2- ( 3-

pyri dyl ox{¥ et Wdky) qui nazoiine (95ny. 20%. 20 mp. 188-190C 'H NMR
Spectrum (DIV§@d1 r (s. 3H); 4.45(m 4H): 7.24(s. 1H): 7.18(dd.

1H): 7.42- "67)5{l %)3)%?“12&) 7. 80(s 1H); 8.20(d. 1H); 8.35(s. 211):
9.50(s. 1H) Elemenfgtanalysisi : 441 Faahénent alC 45811 4i3s:N 12.9 Found

Meuni res ché,,ﬁuo,anl-‘\'i#ﬁﬁgﬁa N oRides” " G5 T TR er Tl O

15 The starting material was prepared as follows:

Diethyl azodicarboxylatc (219ul. 1.4mmol) was added dropwise 10 a solution of 4-
(4-chloro-5-diphenyl-t-butylsilyloxy-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline
(400mg. 0.7mmol). (prepared as described for the starting material in Example 33). 2-
hydroxymethyl- 1-mcthylimidazole (82mg. 0.83mmol), (J. Chem. Soc. 1927. 3128-3136). and

20  triphenylphosphine (365mg. 1.4mmiol) in methylene chloride (12ml) cooled at 0°C. The
mixture was stirred for 1 hour at ambicnt temperature and further 2-hydroxymethyl-1-
methylimidazole (68mg, 0.69mmol). triphenylphosphine (91mg. 0.34mmol) and diethy!
azodicarboxylate (54ul. 0.34mmol) were added. The mixture was stirred for 1 hour at
ambient temperature and the solvent was removed by evaporation. The residuc was purified

25 by column chromatography eluting with methylene chloride/methanol (94/6) to give 4-(4-
chloro-5-diphenyl-t-butylsilyloxy-2-fluoroanilino)-6-methoxy-7-(( 1 -methylimidazol-2-
yh)methoxy)quinazoline (116mg, 25%).

"I NMR Spectrum: (CDCl,) 1.16(s. 9H): 3.75(s. 3H): 3.93(s. 3H): 5.28(s. 2H): 6.84(s. 1H):

6.91(s. 1H), 7.02(s. 1H); 7.17(d. 1H); 7.32-7.48(m. 8H): 7.78(2d. 4H): 8.08(s. 1H): 8.18(d.
30 1H)
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The starting material was prepared as foll ows: Sodi um
hydride (1.02g of a 50% suspension in mneral oil. 42mvl) was added to a
sol ution of 3-hydroxypyridine (2.01g. 21mmol) in DVF (50m ) and the m xture
stirred for 30 30 m nut es. 2-(2-Bronoet hoxy)tetrahvdropyran (4. 0g,
19mmol ). (J. Avooe#dassm Soc. 1948. 70. 4187), was addedrcmeBdshsrs

m xture heated at 100C for 3 hours and then stirred at anbi ent

WD 97/ 22596 -116-

PCT/ GB96/ 03075 -112-
tenperature for 18 hours. The reaction m xture was diluted with water and
extracted with ethyl acetate. The conbi ned extracts were washed with
water. dried (MgSO err]) and the sol vent renoved by evaporation. The

resi due was m*;,{nlfnieeﬂ; by colum chronatography el uting wth . met hyl ene
chl ori de/ met hanol m xtures (100/0 increasing to 97/3) to give 3-(2- 5

(t et r ahydr opyrfaptixpurg |06ﬁ;f§!éhnwxarmsghoxmaﬂmnylzxm@etmmlmo)-'i-hvdrcbdywﬂzohne

ag | SWgERbridqadoplglutibdl, Yfloroati ey e Rfyehiordi o b

1H), 8.156d. (Athig. B.23MawI). Adtissium carMiiate (E8Bmig, 22mnidWHind potassium iodide (17Mg.
sol ution of 3-(2- (tetr hydro’?yran I ox[()eet hoxv) pyridine (1.54g. 7mol) in

10  acetic Sdimmelzip MEFfLgmi)mas sti for ¢.5 hpyrs fellowed by éa haurs soEbien 4
hours. The Vadidedtis. The solveeWas feﬁimé!&sk Mp&ﬁﬁﬁi?fgéttﬁtpr@s: &s%gfu%ﬁé ue

azeotroped wth toluene to give 3-(2- yet hoxy 820ny.
86% as an ofbfiween ethylsgeiag and water. IbrarLMlcr\mrSmstmmmd Q@Mad)d{itdanvdter EhnZD(t

i::')l) : g‘ (2)22 Ei d%'i% Mé%é §g%thy§%§?n7tr%a ?W@pm‘a{lon 'f‘he solid rcs;ﬁqF&t}%pur&fm%g}l de

(0.89m . lm2mlu)11n\m&)r1&d&&£blﬁ|cﬁmlng with rethénétchRAdgmetmhad 197/3) 1o give a yellow
hydr oxyet hoxy) pirl dine (1.13 8mmol ) in trichloronethane (20m)
5{err] C. The SPEIPmeinakhis soli W%fi!bﬁfrlwi latmes}en?ldﬁmhanéurlmemendlam anmbi ent

temperat ure fhQhroLidl 9lhion (Eh@plvgk%hbﬁgvﬁétlﬁg The rideIRAE Gidddd BV ?‘pﬁgrglgéson

the residue azeotroped with toluene an under vacuumto give
3- ( 2- chl or oetthemwaterpyas dildad m;idrecnixlm adjestdd30 OH withOUhcentratad h;adrodﬂom acid.

[8e6r5]( g d !\WTI_DSPﬁ‘gt é%?as [%/S a§ ﬁb‘t]"?cﬁfﬁ &ﬁ (elhyi ﬁﬁl_é)uitc and t% ng:(lgw%l') ogganc Ls 82 ract wajé

15 washed with watcr. brine. dried (MgSO,) and the solvent removed by evaporation. The
residue was purified by flash chromatography eluting with methylene chioride/methanol
(95/5). The purified solid product was dissolved in methanol and methanolic hydrogen
chloride (1.5mi of a 7.5M solution) was added. The volatiles were removed by evaporation.
the solid residue was suspended in pentane. collected by filtration. washed with pentane and

20 dried under vacuum to give 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-((1-methylimidazol-
2-yl)methoxy)quinazoline hydrochloride (105mg. 44%).
'H NMR Spectrum: (DMSQd,) 2.16(s. 3H): 3.92(s, 3H); 5.71(s. 2H): 6.90(d. 1}1); 7.1(d. 1H);
7.52(d. 111): 7.64(d. 1H): 7.71(s, 1H): 7.78(s, 1H): 8.77(d. 1H); 8.82(s, 1H): 9.7(br s. 1H);
11.45(brs. 1H) .

25 MS-ESI: 380 {MH]
Elemental analysis: Found C 522 1150 NI15.1
C.ob11sN;O.F 0.9H,0 1.8HCI Requires C 52,1 H47 N152%

The starting matcrial was prepared as follows :-
30 Sodium (368mg. 16mmol) was added to benzyl alcohol (10mt. 96mmol) and the

mixturc was heated at 148°C for 30 minutes. 7-fluoro-3.4-dihydroquinazolin-4-one (656mg.
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25 2- Fl uor o- 5- hydr oxy4-net hyl aniline (1 70ng. 1 .2mol).
(prepared as described for the starting material in Exanple 13). was
added to a solution of 7-benzyl oxy4- chl or oqui nazol i ne hydrochl ori de
(307mg. 1 mml) in 2-pentanol (5m ) and the mxture stirred at 1 20C
for 2 hours. THEOP¥REY%re was all owed to cool and the resul ti dFPTEEW: at e
was collected by filtration. washed with isopropanol and then ether
and dried under vacuum at 30 70C to givell7-

7- benzyl oxy-4- (2-fl uoro-5- hydr oxy- 4- et hyl ani | i no) qui nazol i ne

hydrochl oride (331 ng. 80%. WD 97/ 22596

PCT/ GB96/ 0307 3mmol). (J. Chem. boc secnon B 1967. 449). was added and the mixture marméﬁe%at 148°C
"H NMR Spectrum S‘DI\/BOd err]) 2.16(s. I—% .36(s. 2 6. 88(d. H) :
7.12(d. 1 of 24 hours ezree@rommwme) wasaliggicd to cm} thegsoRiion waa_m)urecborst@(vgx.ter

ég?Jr]dl - 4( . g ‘)gknfndl—re%ﬁgeoug%’&ug @'&ME% ?HT ﬁf err 1{53?(1 %dgr%ﬁ—“%fﬂel The

Requi res CpfeéipRate Mad catlecidd b fiRfdtion. washed wnh water. the@tiRt aid drizg uiddr&aduin
was prepared as fo 16nmol) was added to
benzyl al cBholt® %%%benzg@ﬁﬁﬁr“)d’ﬁ}ﬂi“‘r‘ﬂ'éaml'“- Q{gﬁf"& s“ﬁe’a"t"'éé sghid.148C f or
30 m nutes. 7yfpueredhcd- di hydroqui nazolin-4-one (656ng. 10 4nmol). (J.
Chem Soc. section B 1967. 449). was added and the mixture naintained at
148[err] C HNMR Speptmay; (MSOdg GFeGOOD) 5.33(sx2HY: 8.256% 1 H):I 73 U52m. 6Hal , t he

sol ution was (170m ) and the aqueous m xture
adjusted to [Iglg%aeqﬁ?congé\‘\?? at ed hydrochloric acid. The precipitate

was col | ect edMS' ESI: 25npMIa]. vvashed vvlth water. ether and dried under
di hydr oalur nazol | n- 4- one &HQOrrg, 89%

vacuumto iV benzyl oxy-3

as a whi téosolql‘ﬁ’%"f‘ga“al’fﬂsp 267- fB@'["err] cC7 RR spectr

(DVECU[ef 1] GREIN.DARGRN.CH. 32( S Regiflss /- 28(fk.2 1Hn 4z 32-7. R2({e,6H) .

8.12(d. 1H): 8.99(s. 1H) | 2 [ WH] El ement aI anal ysi s:
Found C 71. 4 A mpjiure of 7-ben7yloxwa E@dlm@mmr@[zelm-‘}-bl{)@f&opmger tInGhel) afd
0.04Herr]O0 I H . .. A
m xture of 7- benz(‘%gH r&ﬁfp ol ‘ﬁ‘ﬁ’dﬁséﬁ‘?"r‘r‘a‘z’gf"f‘ﬁ“’ﬁ wc?ﬁgcatt%f%‘ér‘ré‘."hé?? honr | Kxes¥iq
DMVF (100[ err] Itl)lon)rl chlbndrmydts reﬂnbmdlhdevé;ilﬁdﬁon atid héresidul apéiropabivittiltoiient dd UX
for 3 hou was rempved by evaporation and

the resi d[]g 5@8‘? P‘U’ﬁé‘éa"\')““{‘ o g %lg{;l y é’ﬁ@q{%&-“' loroquinazoline hvdrochlondtrr) (835mg. 86%) as

a cream solid.
m.p. 131-132°C
'l NMR Spectrum: (DMSOd,: CF,COOD) 5.32(s, 2H); 7.29(d, 1H): 7.34-7.52(m. 6H);
8.12(d. 1H): 9.03(s. 111)
20  MS-ESI: 270 [MH)

2-Fluoro-5-methoxycarbonyloxy-4-methylanilinc ( 883mg. 4.4mmol). (prepared as

described for the starting material in Example 12), was added to a solution of 7-benzyloxy-4-
chloroquinazoline hydrochloride(1g. 3.7mmol) in 2-pentanol (15ml) at 120°C and the mixture
was then heated at reflux for 4 hours. The mixture was allowed to cool and the precipitate

25 was collected by filtration. washed with isopropanol followed by ether and dried under
vacuum to give 7-benzyloxy-4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)quinazoline
hydrochloride (1.65g. 97%) as a cream solid.
m.p. 219-220°C
'"H NMR Spectrum: (DMSOd,) 2.22(s, 3H): 3.86(s, 3H): 5.37(s. 2H): 7.30-7.60(m. 9H):

30 8.60(d. 1H): 8.80(s. 1H): 11.2(s. 1H)
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dried under vacuumto give 7-benzyl oxy-4-chl oroqui nazol i ne hydrochl ori de

(835ny. 86% as 25 a creamsolid. m p. 131-132C "H NWR
Spectrum (DvBOQd[err]; CFCOOD) 5.32(s. 2H); 7.29(d. 1H): 7.34-7.52(m 6H),
8.12(d. 1 H: 9.03(s. 1H M5 - ESI: 270 [MH 30 WO
97/ 22596 WO 97/21596 PCT/GB96/3075

PCT/ GB96/ 03075 - 114-
Exanmple 71 Usi ng an anal ogpyls procedure to that described in
Exanpl e 70. 7-benzyl oxy- 4- chl oroqui nazol i ne hydrochloride (307ng. 1
mol ), (prepared as described for the starting material in Exanple

70). was tr hl or o- 2- f | uor o- 5- hydroxvani line (193ng. 5 1
.2mol 1. E)?éjg%] %Hé/!\g to give 7-benzyl oxy-4-(4-chl oro-2-fluoro-5-
hydr oxyani I IPlePieaital m@tsr ne hydrochl paﬁ,ﬁie (407 ®0.194%. 4.9 Nmps 253-257C
"H  NMR Spectrum gerr]) 5.37(s.. 2H): m 4H)

5
7.54(s. | H) CauHxN;O, 71%@(% 7. 5@(¢ﬂwr661H) Cssf)%(dlikgﬁ) 8. T%fﬁ(%
10.63(br s. 1 e il errent al
anal ygi . H): 7%2%15%5-(Z-hub%gl-@.?l_hgx%abgr_ugﬂ)l\ﬁ é%g" nu)qumazolﬁlt
C err] H ér r hifireckidrifedd 15B & 32 Snmmel) and 10% pilladikecen-cimscoal ca@lay(1B0mEl) ha3 N
9. 6% nal rocedure to that

descri bed i ﬁniExa le tlgaéol (ﬁ?)()? If)Mfo(pgll)sanysljic%gorggetgane (8&%“ Swa? stirred under
et hoxycar bmmukeewﬂ-s%bsﬂm&s bieBse for lnyﬂl.mx& TheBL NPt VY béhioied b ﬁurauon

hydr ochl ori de (22 : 6rrrm|é, prepared as described for th
starting mathesg dli“ﬁ’“E@&Hﬁ)WéchM the gglyent rcmovedtffogaﬁ'é(ﬁltvmw evaporation. The

4-b th
di f mg)gﬁen)zﬂ" ox;%ag%}l m?"l uor oﬁ:cgelﬂé %r%lglxyi’ %’Q‘dwggncf i Hg‘gl%%‘-og"é‘g‘ﬁdéﬁdqlﬁ}d azol
|2 n(i7( 20 lg hy&dcmh'slngivedB(‘Z( fhabre-S- ﬁ&%xvcarbonvéox; W%WaﬁgcfzgﬁI%Wlﬁér] )

: S. 7. . ;
7.38(s, 1 thﬁ’W‘g‘ﬁﬁde(ﬁ°3§1%4§;s?SSB(’Fﬁ?‘&‘?“ - 7.62(m | H: 8. 17(s. | H):
8.75(s. 1H) mpQ08809ec 1H) ; 11.15(s. | H)

'11 NMR Spectrum: {(DMSQd,) 2.22(s. 3H); 3.85(s. 31h: 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)
15 MS-ESIL 344 [MH]

Example 75
Diethyl azodicarboxylate (244mg. 1.4mmol) was added dropwisc to a suspension of

4-(2-fluoro-5-methoxycarbonyloxyv-4-methylanilino)-7-hvdroxy-6-methoxyquinazoline

20  hyvdrochloride (261 mg. 0.7mmol). (prepared as described for the starting material in Exampie
22). triphenyiphosphine (367mg. 1.4mmol) and 2-(1,2.4-triazol-1-yl)ethanol (95mg.
0.84mmol), (Ann. Pharm. Fr. 1977, 35, 503-508). in methylene chloride (5ml). The mixture
was stirred for 1 hour at ambient temperature and further triphenylphosphine (184mg,
0.7mmol), 2-(1,2,4-triazol-1-yl)ethanol (63mg, 0.56mmol) and diethyl azodicarboxylate

25  (122mg. 0.7mmol) were added. The mixture was stirred for a further 2.5 hours and the

solvent was removed by-py2ap@xBtjoid Sibe residuc was dissolved in methanol-(Sml)-and 2M-~ - - -

aqueous sodium hydroxide solution (2ml) was added. The mixturc was stirred for 20 minutes
and the mixture was partitioned between ether and water. The aqueous layer was acidified to
pH7 with 2M hydrochloric acid and the resulting precipitate was collected by filtration.

30  washed with water. and dried under vacuum. The resulting solid was dissolved in methylene

chloride/methanol and a 5M solution of hydrogen chiloride in isopropanol (0.5ml1 was added.
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M5 - ESI: 442 [MH 25 El ement al anal ysi s: Found
C58.0H4.3 NB8.7 Cerr]Herr]Nerr]O[err]F[err] 0.9HO 0.08

i sopr opanol Requi res C58.3 11 4.1 NB8.8 Exanple 73

Tet r abut yl amoni um fl uoride (563[err]l of a 1IMsolution in_THE, 9 memI )
was 30 addeWO932#%ol uti on of PCT/GBI6/OSYTS

4- (4-chl oro-5-di phenvl -t -butyl silyl oxv-2-fluoroanilino)-6-nmethoxy-7-

((1 -rmethylimdazol -2-yl)net hoxy) qui nazol-ili@-(207ng. 0.31 nmmol ) in THF

(5m ) cool ed at WO 97/ 22596

PCT/ GB96/ 03075 -115-

5C and the mRieWoRitiswekdiRoséd B}fﬁ'ﬁf(frélionltﬂacsb'llid whs resizp&idbd indife dlleh&d by
Wat er was added and the volatiles were renoved bé‘evaporatlon. The

sol i d resi dudilfrationgwashed waih ether anck dried apder vacuumctigivei 4@+ faarpSriidrexxida 5V

sol uti on of . i e A . ol e
sol vent was Paé%gggng@ 5128%6%?’3?93%&9%%&9M‘g'?aezg%h S ?O?@gﬂlssgénﬁd%@*)n

et her. col | ecHadMBRSHectramaiMSOd 23 6isBH) .87 316t 4500, 2H)i €A4(028D1 6.9@C LM t 0
ive 4-(4-chl - 2-

Pl tor o- 6- 1y DIGIRRIP: 3T oLt BAey A1 B236rEDRB67H HA¥SH 5% JHY Sk Bos i na
ol ine hygrqshhipri de (99ng, 63%. "H NWVR Spectrum (DvsQd[err]) -
3.93(s. 3H): 4.01(s. 3H): 5.67(s. 2H): 7.16(d. IH: 7.52(d. 1H):
7.58(s. 1H): MS7E&cE411fMH)7. 78(s. 1H): 8.31(s. 1H): 8.8(s. 1H); 10.58(s.

1H): 1 1.35¢( ; M5 - . 430 [ - I ng al anal ysi s:
Found e angblh: | b E"%Ef'%rr] H & TN E‘r‘ﬁ*f@ﬁﬁr‘f aF
1.4H err]0 2HCHIL,N OREGUEH,08.2HC C 45, Weqhirds 2 NC 437 3864.5 15 18.4% The

starting terial was prepared as foll ows: Di et hyl
azodi carbbkylatc (21 9[err]. 1 .4mvol) was added dropw se to a solution of

4- Example 76
(4-chl or o- 5- di phenyl-'t-butyl silyl oxy-2-fl uor oani |'i no) - 7- hvdr oxy- 6- met hoxyqu
i nazol i ne ( 40bsirgbutglammnasium Npgride§6G8ud ot 1 Meshutiph sl HB0.GAmenslt wag | ng

material in ] : t4chlara WG e =J-nmethylim.dazol e (82ny.

0 gamol ) ( Teeie s8Blion 8 4 cnoep YRR IE LN e Rl DRE PR

(365my. 1 . 4nfidthienybnmetioRylqeimezotine (X24ahe. . 120thd]) 0ODHE dsmal) cOfIQT 41156, Alfer

m xt ure Wﬂi St r.reFI fl%r 1 hogr at anbi ent tenper téll‘e and further

2- hydr oxy et hi”rgmg_l__or our at ambient temperature, water was added. The THT was removed by
evaporation. The precipitate was collected by filtration and dried by azcotroping with ethanol.
The solid was dissolved in methylene chloride/methanol and a solution of 5M hvdrochloric
acid in isopropanol was added. The volatiles were removed by evaporation. The residue was
suspended in cther. collected by filtration. washed with ether and dried under vacuum to give

20 4-(4-chloro-2-fluore-5-hydroxyanilino)-6-methoxy-7-((3-thienyl)methoxy)quinazoline

hydrochloride (132mg. 85%).
m.p. 277-281°C
'"H NMR Spectrum: (DMSOd,) 3.99(s. 3H): 5.34(s. 2H): 7.15(d. 1H): 7.26(d. 1H); 7.49(s.
1H); 7.53(d. 1H); 7.61(m. IH); 7.75(s. 1H): 8.22(s. 1H): 8.8(s. 1H): 10.59(s. 1H): 11.38(br s.

25 IH)
MS - ESI: 432 [MH]
Elemental analysis: Found C S1.0 H35 N89
CyH,sN,O,CIFS 0.1H,O 1HCl - Requires C 5111 H35 N89%
30 The starting material was prepared as follows:
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met hyl i m dazole (68ng, 0.69mmol). triphenyl phosphine (91ng. 0. 34mmol) and
di et hyl azodi carboxyl ate (54[err]l. 0.34mmol) were added. The m xture
was stirred for 1 hour at anbi ent tenperature and the sol vent was
removed by evaporation. The residue was purified 25 by col umm

chr omat ogr aplwo eb2xgdsng Wi t h et hyl ene chl ori de/ net hanol ( 94/CIYGRIS/ 075 e

4- (4-

chl oro-5-di phenyl -t -butyl silyl oxy-2-fl uog qul | i no) - 6-met hoxy-7-(( I

-met hyl i m dazol - 2- yl ) met hoxy) qui nazol i ne (116ng. 25%. "1 NWR
Spectrum (CDCl[err]) 1.16(s. 9H); 3.75(s. 3H): 3.93(s. 3H). 5.28(s. 2H):

6.84(s. 1H): 7.17(d 32-7.48(m . 8H):
7.78(2d. 4H): 8. Ogcgh\rjl&x@dncag%gleg%%l ]1H%m [y'wa addcjdlj)ropmse tow@y;@?ﬁstg
PCT/ GB96/ 03@7—5&)loro-S-dxphenvl-t-butvlsxlyloxy-2 fluoroanilino)-7- hvdroxy-6-methoxvqumazoljr|4e6
Exampl e 74 A m xture of

;]1 ((12 flhijoroi@ﬂrmlt Drdvognob) wqgwdmcﬁchﬁyr@msnanms)mmnﬂ}mwm ?ﬁfi-zbl i ne
yelr ochi or 1 qonEicHieag (FORE tmd Fibha RS daBBE DtaRbaRE R Ergme )

and pot aSsi uhlotidel{1dmlXcbdled at 0°C. The n'ilxllm’e)M)s stifredidr (lﬁﬁﬁia) ambisnt3émpdratdreat

65[err] C for hours foll.oqwed by 17 rs at anbien t enperature.
The sol vent ! 'Wa"QR’F%‘rWéﬁ“B‘SF g’\)’é:ﬁ@éﬁ‘!"ﬂﬁ“ ¥ TEprie s pytitied Rycolumn ¢ i oned

bet ween et hyhroaiaRlaRiphy emﬁnm@nﬁ hethw?.e emeaau/ahérqyﬁs) YRR pRAREd ottt w&gs hed

with water. brine. d (MgSO err]) he sol vent renoved
evapor at i on trititatedowith l@ttmbs\mn@rml EpmaIEf(BQd amﬂllhisolldvadumwmor!inatd)w aphy

| ut t th et h 97/ ' I .
ol 1 " { 25ara e 1B Fith B o BT R vietnh ahvd “Aahiofo- KP4y aqueous
sodi um 10 bufyyﬂ&mgv?emﬁﬁd»dutlin@nﬁﬁfdﬂﬂix@m(](3-th|&v%mk))qm&oaddm3m§hﬁ%)
m xture was ed for ter was_a and th
m xture ad] u@t"b\‘]f{ts@"ﬁ‘}‘f?‘ \M)P’ﬂ‘ %Wcé‘ﬂf rgé]c)edsiyci‘r"ﬁcﬁfﬁﬁréﬂa?rpﬂ 2721660
aqueous ni xtyiifyey ¥as, 1%”&@5?&\ g¥1y; bs@f)rﬁy"H)aﬁe’ﬁ-@tﬁuﬁftﬁ gtb?(bcm%ﬁ%rg‘flgﬁ“' c

extract was 1 washed with water rine. dried err and
sol vent renoved by evaporation. The resi due was purlfled by fl ash

chr omat ogra@ﬁé §|é1.tﬁ ng with met hyl ene chl ori de/ et hanol (95/5). The

purified sol ct was di ssolved in nethanol and nethanolic hydrogen
chloridds(1 .5nl djxemyﬂazsﬂibarbd»xyﬂamnyw\las 7ﬁﬂdﬂﬂwas‘iidded/drbmusémsoﬁnen beaoVved
by evaporati

Rl TR T NI TN e RN T N
421 ( I2 f 1 uor o-aodhyg 0oPYndh). wﬁ&p&é@&l debdibrd Fo'rﬁl(e]ﬂdﬂ?ﬁzgﬁ‘)bﬂcFEICi‘ﬁF%mple 33).
yl) et hox%z:gl?énggigslplhﬂlg 4 6?an Olcglmgi)ll)d‘7e-(4-pyrldn};)ethanol (128mg. 1mmol), (Zhur.
Obshchei. Khim. 1958, 28. 103-110). in methylene chloride (12ml) cooled at 0°C. The
20  mixwure was stirred for 2 hours at ambient temperature and the solvent was removed by
evaporation. The residuc was purified by column chromatography cluting with methylene
chloride/methanol (97/3) to give a white solid (416mg). A portion of this solid (390mg) was
dissolved in THF (6ml). the solution was cooled to 0°C and tetrabutylammonium fluoride
(1.1ml of a 1M solution in TITF. 1.1 mmol) was added and the mixture was stirred for 2 hours
25  at ambient temperature. Water was added, the organic solvent was removed by evaporation
and the resulting precipitate was collected by filtration. The solid was dissolved in methylene
chloride/methanol and a 5M solution of hydrogen chloride in isopropanol (0.5ml) was added.
The volatiles were removed by evaporation and the solid was resuspended in isopropanol and
collected by filtration. washed with isopropanol and ether and dried under vacuum to give 4-
30  (4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(4-pyridyl)ethoxy)quinazoline
hydrochloride (123mg. 42%).

SUBSTITUTE SHEET (RULE 26)



"H NMR Spectrum (DvMSQd[err]) 2.16(s. 3H): 3.92(s, 3H). 5.71(s. 2H):

6.90(d. 1H); 7.1(d. 1H); 7.52(d. 1H): 7.64(d. 1H). 7.71(s,

1H):7.78(s. 1H): 8.77(d. 1H); 8.82(s. IH: 9.7(brs. 1H); 11. 45(br s.
1 H 25 M5 - ESI: 380 [ MH ] El ement al anal ysi s: Found
C52.2 HB5.0 wobwss Clerr]Herr]Nerr]derr] F 0. 9H er PEECBIA®ES
Requi res C52.1 H4.7 N 15 2% The starting material .
prepared as follows 30 Sodi um (368ng. 16mMmmol ) was added to benzyl
al cohol (10m . 96mml) and the m xture was heated at 148[err]C for 30
m nutes. 7-fluoro-3.4-di hydroqui nazol i n-4-one (656ny. WO

97/ 22596

‘ : : . 2H): 3.99(s, 3H): 4.61t. 2H): 7.16(d. 1H):
PCT/ GRO6/ 03075 H NMR Spectrum: (DMSOd,: CD,COOD) 3.49(t. 2H): 3.99(s, 3H); 4.61. 2H): 1?91_ )

4mol ). (J. CheaysSH): 758@t 119 SBSAPE2HY83Y(s. Mdtis8.84(dekH)ad@6(bhe 2)xt ur e
mai nt ai ned at 148C for 24 hours. The reaction mxture was allowed to
cool . the sol uMSorEMa¥IIMIEEd on to water (170m) and the agueous

m xture adj ustggn;egﬁap)ﬁl,’gb)gqst h concentr ai:gghqhy@dr aghl or yy.aci d. Teo.0
precipitate was collected by filtration. washed with water. then ether and

dried unders vaGuHm\hG;Cll"tldlbﬁ)démbenzymlys : 4048i hy kb nazoNilA4% one

(890ny. 89% aéﬁ white solid. mp. 267-269C [err]H NMR
Spectrum (DVS ?é‘r’? [err] COOD) 5.32(s, 2H): 7.25(d. 1H): 7.32-7.52(m
6H) : 8.12(d, 1H) 8.99(s. 1H) M5 - ESI: 252 [MH"' 10

El ement al anal ysi s: Found C71.4 H4.9 N 10.7
Cerr]Herr] N ] O. 04H[err]O Requi res C71.2 H 4.8

N 11.1% U4 1od4, 4-one
(800ng. 3. 17mmol ) é)s"A“%MD{f\gF&s fé’?‘?‘“ﬁ“l‘?ﬁ*{’% o'r‘n?}l"gm For .“‘de ( 20 ‘l’w

0.27mmol ) WAs ki'sphcxedl-tamvhdploux-szbxoranﬂmu}-% hw[mmeéﬂletho‘cyqumawwwm ori de

db d th { t0)
O et Undier A0 SHRPRLR GRS 5P e SRR b P8R g
(835my. 86% ag-hydroxymethF-BafetiiAhiaghble (100mg. mxnnmmau@;a@a4-chloro-2-anbio-

2(s. 1 7. 34- 2
gpiEE (rjum1H§ DNB% {eé:glmypﬂ)-ézgleiygiy-% -meM'hrquh\-Lgll)metho@)qumagolmc h?/dr(ochlogcli_ci:)

(132mg. 52%).
15 ' NMR Spectrum: (DMSOd,) 2.68(s. 3H): 4.00(s, 3H): 5.35(s. 2H): 7.17(d. 1H): 7.52(d.
TH): 7.56(s. 111): 7.72(s. 1H): 8.29(s. 1H): 8.83(s. 1H); 10.63(brs. IH), 11.58(s. 1H}
MS - ESI: 447 [MHY
Elemcntal analysis: : Found C48.2 1137 N1l.2
ConH, NL,O,CIFS 0.6H.0 1.2HCI Requires C479 H3.7 NI11.2%

‘The starting material was prepared as follows :-

A solution of 4-chloromethy!-2-methylthiazole (1.84g, 10mmol) in water (9ml) and
concentrated hydrochloric acid (2ml) was heated at reflux for 20 hours. The mixture was
allowed to cool and was adjusted to pH5 with 2M aqueous sodium hydroxide solution and the

25  mixturc was extracted with ethyl acetate. The organic extract was washed with water and
brine. dried (MgSQ,) and the solvent rcmoved by evaporation. The residue was purified by
éolumn chromatography eluting with methylene chloride/methanol (97/3) 1o give 4-
‘hydroxymethyl-2-methylthiazole (800mg, 54%).

"H NMR Spectrum (CDCl,) 2.72(s. 3H); 2.92(br s, 1H): 4.73(s, 2H): 7.03(s. 1H)
30
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2- Fl uor o- 5- met hoxycar bonyl oxy-4-net hyl anilinc (883ng. 4.4mol ). (prepared
as described for the starting material in Exanple 12). was added to a
sol ution of 7-benzyl oxy-4- chl oroqui nazol i ne hydrochl oride(1l g.
3.7mol ) in 2-pentanol (15m ) at 120[err]C and the m xture was t hen
heat ed at refg5>§.,,§g564 hours. The m xture was al |l owed to coebTEBY%/308
precipitate 2 was col l ected by fi Itratlon washed wi th i sopropanol

foll owed by ether and dried under vacuum to gi ve

7- benzyl oxy4- (2-fl uor o- 5- met hoxycar bonyl 0Xy-4- met hyl ani | i no) qui nazol i ne
hydrochl ori de (1.65g. 97% as a cream solid. mp. 21 9-220[err]C
[er]H NVR Spectrum (DvsQd[err]) 2.22(s, 3H): 3.86(s, 3H); 5.37(s, 2H);

7. 30- 7. 60( m Example 79 8.60(d. 1 H: 8.80(s. 1H: 1 1.2(s. 1H

WO 97/ 22596 . . n . s .
PCT/ GB96/ 03075 Diethvi azodicarboxylate {197ul. 1.2mmol) was added dropwise to a so_l\itiog_oi 4-

M5 - ESI: 43(4 c[hMr&-”-ﬂuomaﬁlﬁﬁ’ﬁ%?dmﬁy?almﬁcﬁwqumazolmc (200rEQ,L(minmol) (prepare@asl
H 4.9 err err N[ e ”]0[,3 OSHQer 10

Requi r es @sg&n.g forl_tpqlstg’unf, tenally %&y@mple ). 3=th lophenemethanol 107mg. 0.93mmol)
7-Benzyl oxy- ﬁd(tﬁpﬁéngrga&gﬁmwﬁmgy amwh%%\&n@%ﬁmﬁh@mnmaem oaz Ohrene

hydr ochl ori de and 10% pal I'adi um on- char coal cat al yst
(180ng) i n amixture was stircadgfon? honss d1aumblieng tkﬁwh!)alurmﬁ faBhdr trighedylphosphine

or cosur e or 34 ol SR bl R T o7, 0 B bioh U5l i s arRRAE" °°

t hrough di at @SBuE OSSNl he:a@dde‘dhe "he alivaRtwdseiRSERr £ howns bl dinBiérdt tenipepanhiy
evaporation. The residue was triturated with ether, the resulting

solid was coiddhe sivesywas Temoxed byevaneraven. e gesirie wag disgalvad imethy! ¥etpie and
4-(2-fluggo-ge g@hgg.gwaﬁﬁwmwaér aftPrihé! @rug l(Mp80, ;Mr&rs%ém%% rtivge

hydrochlorlde as an orange so
'H NMR Spect cworaﬁwsmtﬁysi@rez'@(ssmriﬁed) by &1 @by shroxﬁatmgraplw Auirg with mpthyZn@5( dd.

Illlj)i) ]7_ 14%5? schlgrrﬂd%lg)l acelvée %{éSI e Hl%flk/ﬁi‘ C\i:\ias r];ngolve% %Ii :gxd.i\?M sglutlon &s

Di ethyl az Od?i‘cﬁﬁ@@)ﬂﬂoﬁﬁe"ﬁmﬂoﬂ( 1mrbrwaalahdeaa9‘haek§emng pRRIpiItaR Wab céllected by
suspens ion o

4- (2-f | uor o- Slrsdiemovashes Wihsthes,Rpd duigdymder v trogive 44 aklexar26- net hoxyqui naz
oline 20,5 hﬁdﬁﬂﬁhhﬂ'ﬁk}(ﬂ@n&% TIR3-thied{Rbthoxy) hinRAvIAME hddrotiSGde (56E [ @84t he

starti ng I'TB.'[GI’I al
'H NMR Spectrum: (DM‘%Od,,) 3.99(s. 3H): 5.34(s, 2H); 7.25(d. 1H): 7.43(d. 1H): 7.45(s,
1H); 7.58-7.63(m. 2H): 7.7(dd. 1H): 7.72(dd, 1H); 8.17(s. 1H); 8.78(s. IH)

MS - ESI: 416 [MHY’

Elcmental analysis: Found C 535 H3.7 NOO
20 C,H,sN,Q.CIFS 0.95HCI Requires C 533 H3.6 N93%
Example 80

A mixure of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline
(250mg. 0.78mmol), (prepared as described for the starting material in Example 24). 2-
25  acetamido-4-chloromethyithiazole (164mg, 0.86mmol) and potassium carbonate (216mg,
~ 1.5mmol) in DMF (Smbwas stirred at 40°C for 7 hours. The mixture was partitioned between
ethyl acetate and water and the aqueous layer was adjusted to pH7 with 2M hydrochloric acid.
The organic phase was washed with water, brine. dried (MgSQ,) and the solvent removed by
evaporation. The residue was purified by column chromatography eluting with methylene
30  chloride/methanol (95/5). The purified solid was dissolved in a mixture of methylenc chloride

and methanol and a 5M solution of hydrogen chloride in isopropanol (1.0ml) was added. The
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22), triphenyl phosphine (367ng. 1.4mmol) and 2-(1.2.4-triazol-1-yl)ethanol

(95nyg. 0.84mmol ), (Ann. Pharm Fr. 1977, 35, 503-508). in nethyl ene
chloride (5m ). The m xture was stirred for | hour at anbient
tenperature and further triphenyl phosphi ne (184ny, 0. 7nmmol

2-(1,2,4-tri azovo9maeb96et hanol (63ng, 0.56mmol) and di et hyl azW’%Wfll ate
25 (122ng. 0. 7mmol) were added. The m xture was stirred for a further 2.5
hours and the sol vent was renoved by i23esi due was di ssol ved-in

nmet hanel - (5m ) and 2M aqueous sodi um hydroxi de solution (2m) was
added. The m'xture was stirred for 20 m nutes and the m xture was
partitioned b to

pH7 with 2M hy roc Ior| C a@aﬁ) gwrﬁ’e&;pg &g?:asg’gfBélegﬁg?s}tqgt&éﬁ%agiﬂggﬁﬁect ed
by filtration.coBéted waltitr@tbnvant drieditreter vaanoim ao gisd 7+{(2daretansiduthiazolHhe

Coruti on of  hyQRBRERSRANGE R e dome peraip oS A e Sk * °

-119 - Jgeg vol atiles were renoved by evaporation, the solid was
resuspended in ether collected by filtration washed with ether and
dried underS vaopuf%28¢ ve 4- (2 f 1 uor o- 5- hydr oxy- 4-

(Toomy. se0q 1AM Sibytyt GG 2 1k PO STET IR T SRENRET MY

4.59(t. 2H). 4iH¥E52(s2H): 760(9(1@) 2.68(dd. 131); 8.30¢3,Q¢1): 8.8, 1H). 37(s. 1H):

8.03(s. 1H); 8235 1 862(s 1H): 8.79(s. IH: 9.7(br s. IH;
11.4(s. 111) Sﬂ/§7 L 411 [ WH| El enental anal ysi s:

Found Eler x%al"inél &s: N 18 4 Fouhd €1 '] Ht‘eid‘} Nierg In 132
Jerr]FO.1Herr]O 1 ?’ uires C5 H4.5 N 18.4% 10
Examl e 7610  CyH;N. 0C|F51 f[’é:ﬂh €Y1 arkaaniresm f I Qoﬂ deHGeDIFdEAY of a I M
solution in THF. 0.67mmvl) was added to a sol ution of

4- (4-chl oro-5-di phenyl -t - butyl sil yl oxy-2-fl uoroanilino)-6-mnmethoxy-7-
((3-thienyl) meExawmpie @i nazol i ne (224ng. 0.33mml ) in THF (5n) cool ed at

5C. After 15 stirripng . for 1 hour at nper at,ur wat er s added
The THF was renpved Bﬁethy?azotjhcggg:%qtgﬁ%gb L ?%HE" )r‘éﬁﬁ%flfda‘?"@pmg “b‘bﬁf‘ﬂ gs'by
filtration and(ﬂM&Q—ZﬁMmﬁ?zxﬁ%&Pﬁhﬁ&oW-SJhe%{oQWﬁazolme (300 O@Q) «ﬁs%ma)

di ssol ved in nethyl ene chloride/nethanol and a sol ution roch orlc

aci d i n i sbbr opfdeadribad fr thectagtingmatesjal i Exanepic %r (2 Adree!- by/l)e‘halpﬂiﬁ oM.
The residue wag mmol). @@Smeﬂ 5@77659%3-5@@' LEEHERE R nbionide o). 1 SRRASS

with ether and 3 er vacuumto
4- (4- chl or o- 2- fil mahyere-chioside Kydam). I1hem)|xﬁnrmi§m&'¢d Tor Q(Liduishak ambichtrernparatydecud n

azoline further triphenylphosphine (246mg, 0.9mmol) and diethyl azodicarboxylate (147ul. 0.9mmol)

werc added. The mixture was stirred for 1 hour at ambient temperature and the resulting

20  precipitate was collected by filtration. washed with methylene chloride and cther and dried
under vacuum. This solid was suspended in methylene chloride/methanol and a 5M solution
of hydrogen chioride in isopropanol (1.0ml) was added. The volatiles were removed by
evaporation. the residue was triturated with ether. The resulting solid was collected by
filtration. washed with ether and dried under vacuum to give 4-(4-chloro-2-fluoroaniline)-6-

25  methoxy-7-(2-(1,2,4-triazol-1-yl)ethoxy)quinazeline hydrochloride (219mg. 52%).
m.p. 169-174°C
'H NMR Spectrum: (DMSOd,) 3.99(s. 3H): 4.60(t. 2H): 4.74(t. 2H): 7.43(d. 111): 7.45(s. 1H):
7.59(t. 1H); 7.67(dd. 1H): 8.06(s. 1H): 8.41(s, 1H); 8.68(s. 1H); 8.83(s. 1H)
MS - ESI: 415 [MH}

30  Elemental analysis: Found C47.0 H43 N 165
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e p——

hydrochl oride (132ng. 85%. mp. 277-281[err]C "H NMR Spectrum
(DvsQd[err]) 3.99(s. 3H): 5.34(s. 2H): 7.15(d. IH: 7.26(d. 1H). 7.49(s.
1H); 7.53(d. IH); 7.61( m 1H); 7.75(s. 1H): 8.22(s. 1H): 8.8(s. IH);

10.59(s. IH): 1 1.38(br s. 25 1 H M5 - ESI: 432 [ MH

El enent al  angloWwSirssos Found C 5PCU/GHIGOITS N8. 9
Cerr]Herr]Nerr]Jerr]CIFS 0. 1H err] O 1HCI Requi res C51.1
H3.5 N89% 30 The startwp mat eri al was prepared as

fol | ows: WD 97/ 22596

PCT/ GB96/ 03075 - 120-
Dethyl azodl GG TS THE ! Required ™ d a¥ B nA SN 6 Q0 S© to @

(4-chl oro- 50(35@%8%4“& -butyl silyl oxy-2-fluoroanilino)-7-hydroxy-6-mnmethoxyqu
i nazoline . 0.7mol ). (prepared as described for the starting
material in Exanple 33). 3- t hi ophenenet hanol (119ng. 1mmol)

tri phenyl phgsphi 456nmg. 1 . 7mml) in nmethylene 5 chl oride (12nl)
cool ed at Oﬁégm}!&; 2The mi xture was stirred for 2 hours at anbi ent

tenperat yre. Uiélﬁvl%%d{ﬁ?lﬁox%& mesmvmmmsnemaa@deatdrmxmd alsbiRati6esf due
was purified by colum chromat o net hé—ene

h |
chl ori de/ et kEhydrosmpray)-ITRet Iitiazols (é!j"b& (%o%é’?nqli{aléé%%%g@ﬂ'ﬂtﬂ eorgi
pet rol eum etiigl Rl AREbALE ndiokd qilolidiq 200, 8 2RI | {prifaredss b &Ab&S by

filtration r er vacuumto
4- (4- chl or of&r-thi pireing materialli@ Example 24). and triphenylphosphine (49"g 1.8mmol) in

butyl si |l yl -2-fl ani | i - 6- met hoxy.- 7- t hi th [ I
( 32?«5' 7 sgneciyicne SRR 4rab 84 e Fil it ok T gt SRR piahate’ 8E21' 5°
H: 5.23¢s. n%k‘)ure wasdstiificd Hl"):olm?m %Modmtographv c.lluf'ﬁ& with ﬁﬁﬁﬁlené H: 7.4-7. 5( m 6H

), 758(m 2I—? 62-7.75(m éah 9.22(br s. 1H) Exanpl e
77 15 onmf@tmtfl&-‘ﬂaﬁhm b(z%af d 11( Emﬂfee Prqduct was tripried Witk mixted

dropwi se to t, lid.
2 Paﬁ“é .+18 @lhgut éﬁlecteld bly ﬁltratg)p farxd dried under. vaujum 10 %ve a white soli

(4-chl oro-5- st lyFoxy- uoroani lino dr oxy- 6- nmet hoxyqu
i nazol i ne  This so(nd&&nglsscﬂveﬁmmie)hvk(mmhpeidduheldlmodlembcthch&d hjydropeannhlaridal trnhg

e SRk vt Tt RIS R s B e o
103-110)15 i nudstisheh@dagn etk cblitRtcd by ﬁlﬁﬁlmﬁ owasteéll with héaranil driedsier vacuum to

give 4-(4-chloro-2-flueroanilino)-6-methoxy-7-(3-(1,2,4-triazol-1-yl)propoxy)quinazoline

hydrochloride (121 mg. 39%).

'H NMR Spectrum: (DMSOd,; CF.COOD) 2.44(t. 2H): 4.0(s. 3H): 4.3(L. 2H): 4.5(1. 2H):

7.32(s. 1HD): 7.47(dd. 1H): 7.62(1. 1H): 7.70(dd. 111): 8.08(s. 1H): 8.41(s. 111): 8.87(s, 111

20 9.10(¢s. 1H)

MS - ESI: 429 [MHY

Elemental analysis: Found C 478 H 42 N 16.6

CH sNO-CIF 0.2H,0 2HCI Requires C 475 H 41 N 16.6%

25  Example 83
Diethyl azodicarboxylate (209mg, 1.2mmol) was added dropwisc to a suspension of

4-(4-chloro-2-fluoroanilino)-7-hvdroxy-6-methoxyquinazoline (128mg. 0.4mmol), (prepared

as described for the starting material in Example 24), triphenylphosphine (314mg. 1.2 mmol)

and 2-(N-methy!-N-(pyridazin-4-yl)amino)ethanol (80mg. 0.52mmol) in methylene chloride
30  (5ml) and the mixture stirred for 2 hours at ambient temperature. The solvent was removed

by evaporation. the residue was triturated with cther and the resulting solid was collected by
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20 m xture was stirred for 2 hours at anbient tenperature and the sol vent
was renoved by evaporation. The residue was purified by colum
chromat ography eluting with nethyl ene chl ori de/ met hanol (97/3) to
give a white solid (416ng). A portion of this solid (390ny) GB96/03075

di ssol ved in ™EIUBAM) . the solution was cooled to O[err]C an
t et rabut yl ammoni um f |l uori de (.1 mM of a1l Msolution in THF. 1.1
mmol ) was added and the m xture was stirre@psfor 2 hours 25 at anbient
tenperature. Water was added, the organic solvent was renoved by

evapor ati on and the resulting precipitate was coll ected by
filtration. .3l e YA wWisHRpfidesy ddhurmPeiRimfDgraphy eluur%hhlﬂ'f me®{ RS hanol
and a 5M sol ution of % drogen chloride i n isopropanol 5m ) was added.
The vol ati | eshlmﬂdmmamléﬁylWl%ﬂﬁd@uﬂé&)ll@mvandvhﬂh@l@olm sphid Wﬂééu&b@d@d in
| sopropanol and

| sopropanol andhyiene chiohidbrRfiahdl aRY ethbichiicRtn cHBRITE. sith ba bRABLABAWs and

0-grve

* (4- chl or o- 2- f44e&l. OFevolelIe® WA Tembved) byGevairitivnythd résidiué dapiritirdiet Wethiethey) qui na
zoline A }/dr ochloride (123ng. 42%
- 121 - 2 co 1CWM11W@GHPC %&'\‘IC«BP'P]‘Q gipidtboploso-2dluoroanilino)$- 99 s,

3H); 4.6 : 2 . e (s,
2::")); AL (2 ZIEQTo%S Salab! Arjct“)l Nﬂ‘mdgzgé‘“gﬁ Sw%cﬁl)l&yﬁld dain éhd@roch%rfféf b

El ement al ana(lly@mg;60%) Found C 50.4 H4.7 N 10.0 5

N 0. hot o GURURERE DafsadS 5116 ph BB A RO SRR Ry g aed O

anal ogous pr omadt;mqé(st )t has(dderor 78s@d] THEX390) 181)77.8(s4H )4 8 3BsOT1Y: 559&9

di phenyl -t - but | oxy-2-fl uogroanilino)-7-hydroxy-6-nmethoxyqui nazol i ne
(300ny. 10 H) Pp7eplikd as described for the starting material in
Exanpl e 33). W th oxymeghyd» 2- ge gyl t ki agal e (100rrg
0.87mmol ) to gl vgﬁtale‘?'a}?th oro-2-fl uorlﬁ%@{i b

hydr oxyani | i nGyHENRCHOk§HO 2.0 HGet hyReguireszol - £- 471.3 methéRy) qi¥ A4H84 i ne

hydr ochl ori de (132mg. 52% . 15 H NVR Spectrum (DvBOd[err]) 2.68(s.
3H): 4.00(s. 3H): 5.35(s. 2H): 7.17(d. 1H): 7.52(d. 1H ): 7.56(s.
1H: 7.72(s. | H): ‘Bhezs%rﬁtlaﬁﬂahfksnal&ﬁ%fe%arc&hﬁfoll&@s63(br S. 1H) 11.58(s. IH
M5 - ESI: 447 [ MH|

ment al_ anal y3|s Fou C 48.2
11 3.7 I5N 11. 2 A solution of 4-bromo-3.6-dichloro-pyridazine (1.11g. :mmol) (J Chem. Soc..

Perkin Trans 1. 1974. 696). and 2-(methylamino)cthanol (0.75g. 10mmol) in isopropanol
(10ml) was heated at reflux for 30 minutes. The solvent was removed by cvaporation. the
residue was partitioned between methylcne chloride and water and the agueous layer was
adjusted to pH9 with solid potassium carbonate. The organic layer was separated. washed

20  with brine. dried (MgSQ,) and the solvent removed by evaporation. The residue was
triturated with ether. collected by filtration and dricd under vacuum to give 2-(N-(3.6-
dichloropyridazin-4-y!)-N-methylamino)ethanol (1g. 90%).
'H NMR Spectrum: (CDCl,) 2.1(br s. 1H); 3.09(s. 3H); 3.71(t, 2H): 3.93(t. 2H): 6.8(s. 1H)
MS - ESI: 221 [MHY

25 A mixture of 2-(N-(3.6-dichloropyridazin-4-y1}-N-methylamino)ethanol (444mg.
2mmol) and 10% palladium-on-charcoal catalyst {150mg) in ethanol (15ml). methanol (5ml)
and aqueous ammonia (15ml) was stirred under hydrogen at 3 atmospheres pressure for 4
hours. The catalyst was removed by filtration and the solvent removed from the filtrate by
evaporation. The residue was dissolved in mcthylene chloride. the insoluble material was

30  removed by filtration and the solvent was removed from the filtrate by evaporation. The

residue was purified by column chromatography on neutral aluminum oxide eluting with
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Cerr]Herr]Nerr]dJerr]FS 0.6H er] 0 1.2HC Requi res C47.9 H3.7

N11. 2%20 The starting material was prepared as foll ows:

A sol ution of 4-chloronethyl-2-nmethylthiazole (1.84g. 10mmmol) in water

(9mM ) and concentrated hydrochloric acid (2m) was heated at reflux
for 20 hours. whvsnesokt ure was al l owed to cool and was PEAJGRIE/BWTE 0 pHS

w th 2M aqueous sodi um hydr oxi de sol ution and the 25 m xt ure was
extracted with ethyl acetate. The organi ¢ciggtiract was washed with water and
brine. dried (MySO err]) and the solvent renoved by evaporation. The

resi due was purified by col um chromat ography eluting with nethyl ene

i e B A 5
4. 73(s. 2H) : with@eétsleunl bbhes the solid product was colled b4 Z2RRHOn and dried under vacuum to
PCT/ GB96/ 03075 -122-

Exanpl e 79  kive 2-(N-methyl-Nepwidagin-4vlinminedethane) (SmeI8%)-[err]1. 1. 2mml) was
added dr opw [ .1 5701 Y- . Iy .

(2 chi or or 21t NPk Spa | CHCRI e SHY 33701 215 ABUL 21 620 RS A0 )
(preparedsas8.54(d. idiBscri bed for the starting material in Exanple 24).

3-t hi ophene nal (1 Qrmg. 0.93mmol ) 5 and tri phenyl phosphi ne (328ng. 1
.2mmol) in @%ﬁ@nﬁ%fﬁ‘?’dﬁde (6m) cooled at O[err]C. The . mxture was
stirred for 2 hours at anbient tenperature and further triphenyl phosphine

(1 57mg. 0.57mmol ). 3-thiophenenethanol (1 07ng. 0.93mmmol) and di et hyl
azodi car boxy[Example84 (98 5[err]| 0.59nmmol) were added. The ni xture was

stirred for 2 hours,aj L eitund gfﬁslg ol?év Y ?i‘ﬁioﬁ' (%?%)?;ﬂdlrﬁxn@é?vgé %«ﬁiﬁ& fgﬁissq[hﬁ]tgogoved

by evaporation. Thé residue was ace

sol uti on toas ofvkg-fidorot I-incivakwarbanygloky-#-nethydiniled)-GNHS err] ) and the sol vent
renoved by .. evaporation.. The residue s purified col u X

chr omat ogr ap W“@ﬁlﬁ?‘i"ﬁbﬂwmu'{?&%‘ﬁw m@me. 0.50rempl in ae&e%‘%?m%@t@ BG4y .

The resul ti ngnehixwfethed 5P BEH ot CAABEMASHpRarad] TRE HinkiGre ws diluted WiKdr 0gen
chloride in isopropanol (1 nl) was added. The resultlngé}érem itate was

col | ected by waterand themixgurcadjusiod 4o pH6 with ZMehydsechiprie agidi ddie mrvulting velidivan t o
71 vor oani 1 1 noy SRy dAusion. yesged it vope and distunder mse. Toe pidwssdiscyed,
(59mg. 20%) . in methyleht¢chidRieApethanol and iSdpvéanpliv iidrogen 8Biotde @Hml ofa 3N solutidhl) ;
72500, TH° LA, TN Tt S comoncd by W ordiod 0 Ve i
El enent al anathégicsllected by filtrationE @askdd with ether 4ndaffie@ undet vaoutim bl pBieQ-(2-fluoro-5-

hydroxy-4-methylanilino)-7-((4-pyridyl)carboxamido)quinazoline hvdrochloride {241mg,

03%).

20  MS-ESIL 390 [MHY

'H NMR Spectrum: (DMSQOd,: CFCOOD) 2.2(s. 3H): 6.94(d. 1H): 7.13(d. 1H); 8.18(d. 1H):

8.53(d. 2H): 8.68(s, 1H); 8.77(d. 1H): 8.94(s, 1H); 9.20(d. 2H)

Elemental analysis: Found C 520 H 43 N 143

CyH N;O5F 1.2H,0 1.95HCI Requires C 523  H 43 N 14.5%

The starting material was prepared as follows:
A mixture of 7-nitro-3.4-dihydroquinazolin-4-one (J. Chem. Soc. 1950, 1104-1111)
(5g. 26mmol) in thiony! chloride (50ml) and DMF (1ml) was heated at reflux for 1.5 hours.
Excess thiony! chloride was removed by evaporation and the residue azeotroped with toluene.
30  The residue was suspended in cther. collected by filtration and dried under vacuum to give 4-

chloro-7-nitroquinazoline hydrochloride (6.4g. 100%).
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20 Cerr]Herr]Nerr]Jerr] CFS 0.95HC Requi res C53.3 H
3.6 N 9. 3% Exanpl e 80 A m xture of .
4-(4- chloro 2-fluoroanilino)-7-hydroxy-6-net hoxyqui nazolinc (250ng,

0. 78mmol ), (prepared as described for the starting material in_Exanple 24).
2- 25  acet aniw@9226% or omet hyl t hi azol e (164ny, 0.86mol) antFPHeR%RONdm
carbonate (216ny. 1.5nmmol) in DMF (5m )was stirred at 40[err]C for 7
hours. The m xture was partitioned betweeni27- et hyl acetate and water
and the aqueous | ayer was adjusted to pH7 with 2M hydrochl oric aci d.

The organi ¢ phase was washed with water, brine. dried (MgSgJ err]) and the

sol vent rempveg e@iglsﬁmmﬂﬁ .tc%tp;im(dggw@ﬁ( VRR0RUH § agkdyippe! um

chr omat ogr aphy ene nethanol (95/5). The
purified soli MS\/&ESUPG%WWM in a mxture of net hyI ene chloride and
g\;gggnolrhgnd a M S%gotllllt?n g;gég%\%poq%pna%l{ng%yérgcl{lgr?& (gagé].OIOmgnol) a%y 2)- was

PCT/ GB96/ 0307 Fiuoro-5 -metho:wcarbonyloxv-4-mcthylan1hne (2.2g. 11mmol). {preparcd as describéd for the
vol ati{es were renoved by evaporation to give a solid. which was triturated

with ether3 swaningohitedsl anExgmle [ 3 intisapropane] (35mld wvag heptad af AQGuker 1 dowp Vidie

7-((2-acetam dot
yl ) met hoxy) - 4- Tﬁpur %%Jra(%l%? e? Imu%oro})él?ﬁ eel l}aleg soh? W&@odlﬁflﬁ%% l}lrraiuem r_gtg lFOI’I de
(96ny. 24%m miathylch phloﬂdc%etaﬂﬂ:ﬂ/sbpﬂoﬁaml to givé leﬁpeotmmmxy@mww 1)

2. 14(s. (d

7.52(s. 1H) mﬁxlﬁnlhaw-mv‘)%*&ev&a'znwdmgﬁl@g?g(1143-6‘>"/°éd5811>(ﬂ§0wmd

ESI: 474 [MH] fRERith ADMSE, . 3H): 3.86(s. 3H): Ta0@d1HY; 7.46(d. TH Q«ﬁ)dd
3.8 N 13.2 10 I”\(I:r‘[dgﬁkr] H er?]bN[ err g(rerH 3 (f K I—)I] [e‘r’(ra] O)l I H( f Rec(]w res
C 47.3 H 318 NH)38.63¢s. 111} 884(5EM'A\7L$ dgi Di et hyl

azodi car boxyl a]f,l %Zs%ﬁ i 1.8nmmmol ) was added dropw se to a sol ution of
4- (4-chl'Bro & Janllino)-7-hydroxy-6-nethoxyquinazoline (300ng.
0.93mmol ) . ( prEeipmesal ahblysis:as descr Foad for ¢ Ise()startl-ln:g(»rrateiilals i n Exanpl e

éf) 15297(71 3% 4‘3}3@1‘%@'}: H!Qél % i Bﬁgﬁﬁ‘ﬂ“&%gg&? 780 492n{1} ggo A % F)hair 0
{rgtmf;glr ene ¢ h;g ' i de (AQutkiure Jhe(vme&&s&eﬂ%‘fxyé&wnmdvh%e:@ynk&ﬁﬂﬁ&) 7t anbi ent

15  nitroquinazolinc hydrochloride (5.3g, 13mmol) and 10% palladium-on-charcoal catalyst (1g)
in ethanol (100mi). cthanolic hydrogen chloride (1.8ml of a 7M solution) and methanol
(20ml) was stirred under hydrogen at 1.7 atmospheres pressure for 75 minutes. The catalyst
was removed by filtration through diatomaceous earth and the filter pad thoroughly washed
with methylene chloride. methanol and ether and the solvent was removed from the filtrate by

20  evaporation 10 give 7-amino-4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)quinazoline
hvdrochloride (4.8g. 97%) as a vellow solid.

'"H NMR Spectrum: (DMSOd;) 2.22(s. 3H); 3.87(s. 3H): 6.77(s. 1H): 7.08(dd. 1H): 7.15(m.
2H); 7.41(m, 2H): 8.35(d. 1H); 8.63(s. 1H); 11.03(s, 1H)
MS - ESI: 343 [MH}

25 A solution of 7-amino-4-(2-fluoro-5-methoxycarbonyloxy-4-
methylanilino)quinazoline hydrochloride {0.45g, 1.2mmol) and isonicotinoy! chloride
hydrochloride (296mg. 1.66mmol) in pyridine (15ml) was stirred for 2 hours at ambient
temperature, followed by 1 hour at 40°C. Further isonicotinoy! chloride hydrochloride
(84mg. 0.46mmol) was added and the mixture was stirred at 40°C for 2 hours. The volatiles

30  were removed by evaporation. the mixture was diluted with water. The aqueous mixture was

adjusted to pH7 and extracted with ethyl acetatc. The combined extracts were washed with
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further triphenyl phosphi ne (246ng, 0.9mmol) and di et hyl azodi carboxyl ate

(147[err]l . 0.9mmol) were added. The m xture was stirred for 1 hour
at anbient tenperature and the resulting 20 precipitate was coll ected by
filtration. washed with nethylene chloride and ether and dried under
vacuum Thi syipddsggas suspended in net hyl ene chl ori de/ met haoredBsansb7s SM
sol ution of hydrogen chloride in isopropanol (1.0nm) was added. The
vol atil es were renoved by evapor at i the residue was triturated
with ether. The resulting solid was coll'(l,\%]ed filtration. washed

with ether and dried under vacuumto give 4-(4- chloro 2-fluoroanilino)-6-
25 met hoxy-7- ( 2- 1 2 4 trlazol 1-yl ) et hoxy) qui nazol i ne hydrochl gori de
(219ny. 52%¥mne drie arbihg yolvent removed by RigrogHaR FTmtesidpvsespusified by

‘;’ ggg f 1H )ﬂas}1 g\?%{l}ogr%ﬁv eélﬂg%%ﬁh mﬂiplerée chﬁ?{dg/mell_éin))t (9%@45165\%'%1!‘!_‘)9"/% 8hc
H) VS punE& solid Was frivhipted @vlth ekice.rvoHecadd yrfdirgsons washed with ether and~driedd
SC#Z GI%Q g / g 30u7§r vaguu?n 10 give 4-(2- ﬂuoro-\-%o%c;é%ggn%?oxy#-mcthylanilino)-7-((4: 124-

Cerr]Herr] @Jliebﬂu%ﬁ:h@lqﬁm&zo@mé t:![mhLQ‘i%p Requi res C 47 0 H4.4 N
16. 4% 35i sopr opanol e 82

azodi car boxyll&{MR(qx’Q@[lm KPM“MBH%!‘ )3 sﬁiél@éﬁ 43 Ué\/\ﬂﬁe"{“é(dalﬁbl"tﬂﬂ%n of
| 0696
4-(4- c%rf}%jgrﬁ-ﬂyhb (Ibfjlc#’ogﬁ?z}il Inlgi %$?{$Vh$6§;8?’gwr2rg?hoxng a%%g Qﬁ

(200rrg 0. 6201 ). (prepared as descri bed for the starting material I n
Exanpl e 24). and tri phenyl phosphine (492g. 1.8mmmol) in nmet hyl ene
chloride (4m) and the m xture stirred for 3 hours at anbient tenperature.
The 10 1om Xtidnfpid@s purified by col um chromat ography eluting with

met hyl ene chloride/acetonitril e/ methanol (60/32/8). The purified
product was tri t urla€blgrond-flrorganiling (7me. 0.53mmel) penadded iammluionat 4-chisre-éet ed

by filtrati 28 V This solid
was di ssol ve mﬁl(;r}‘qrrfﬁj &dglré\g'qgﬁl %?ﬁ%%ﬁﬁgiﬁ'o Qz"ﬁ(%t ﬁlg gg}ﬂﬂw&r ogen chl ori de
(1 m dfydsochlbfido( 14 0ing.1).3 Snamoli thdieshrophineal (ﬁmll)amd Itlmnman'eheaeaukm e&ﬂuls;for 1
evaporation.. The_sol|d residue Wwas sus n ether. I | ect ed
i T Erati on. WENDE IER GRSy 8y LG 4By e At ey ParioRfegeh eyl
4- (4-chlg o- a%etﬁiel&ﬁﬁ St iatel AQueols SHRIURPKYHTIE eﬁ%aﬂa&nal@s(ﬂmidnl JHe brgadic Jayer was
-yl ) propoxy) qui nazol i ne hydr ochl or| de (121 ny. ?
separated. washed with brine. dried (MgSQ,) and the solvent remove by evaporation. The
residue was purified by flash chromatography eluting with methylene chloride/methanol
(95/5). The purified solid was dissolved in methylene chloride/methanol and ethereal
hydrogen chloride (1mli of a 5M solution) was added. The volatilcs were removed by
20  evaporation. the residuc was triturated with ether. collected by filtration. washed with ether
and dried under vacuum to give 4-(4-chloro-2-fluoreanilino)-6-methoxy-7-(2-(N-methyl-N-
(6-methylpyrimidin-4-yl)amine)ethoxy)quinazoline hydrochloride (75mg. 39%).
'H NMR Spectrum: (DMSOd,: CF,CO0OD) 2.46 and 2.47(2s. 3H): 3.35 and 3.42(2s. 3H):
3.97 and 3.98 (2s. 3H): 4.2(br s. 1H); 4.3(br s. 1H); 4.5(br s. 21): 7.05 and 7.3(2s. 1H); 7.4
25  and 7.5(m. 2H); 7.62(t. 1H): 7.7(d. 1H); 8.25(br s. 1H): 8.8 and 8.9(2s. 2H)

MS - ESI: 469 [MH}’

The starting material was prepared as follows:
Sodium hydride (1.44g of a 60% suspension in mineral oil. 36mmol) was added in
30  portions over 20 minutes to a solution of 7-benzyloxy-3.4-dihydroquinazolin-4-one (8.46g,

30mmol). (prepared as described for the starting material in Example 70). in DMF (70ml) and
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"H NVR Spectrum (DVSOd[err]; CFCOOD) 2.44(t. 2H): 4.0(s. 3H); 4.3(t. 2H):

4.5(t. 2H): 7.32(s. 1H): 7.47(dd. IH): 7.62(t. 1H); 7.70(dd. 1H):
8.08(s. IH: 8.41(s. 1H): 8.87(s, 1H: 20 9.10(s. 1H) I\/IS - ESI: 429
[ MH] El emrent al anal ysi s: Found C 47.8 i

16.6 Cavopms¥s | N[err]Of[err]CIF O 2H err] O 2HC Reqwll?(élgGB%lﬂ 55 H
4.1 N 16.6% 25 Exanpl e 83 D et hyl azodi car boxyl ate

(209ng, 1 .2mmol) was added dropwi se to al3®spensi on of
4- (4-chl oro-2-fluoroanilino)-7-hydroxy-6-nethoxyqui nazol i ne (128ny.
0.4mol ). (prepared . as described for the starting material in Exanple

24), tri phenYﬁeQﬁ&ﬁﬂ@étﬂFed(f&lﬂSrﬁourg- €nigt8Mcthyl pwalate@ﬂ@Sg 37.5mmol) was added
2- (N-net hyl - N-(pyridazin-4-yl)am no)cthanol “(80mg. 0.52mml ) in nethyl ene

chloride 30 dfdpwiyc aad thetmietune stirtede hompsrat euibicutrtemptraures The mixsresyas diluted
t t d
e Eur at od. itk el arerin e Uy PEBAEH ao st PRGN Byapiioniedd v ves

WO 97/ 22596 (4ml). The organic layer was separated and the aqueous layer extracted with ethyl acetate the
PCT/ GB96/ 03075

filtrati of. TREbined pxiragivess vashed withpripe dish (MesQorand e selkgnt éﬁfmﬂmﬁam th
met hyl ene mtfaw dﬁé f@kﬁ@g«gé writithttd Wahla Qﬁﬁﬂrenweﬁ{c%nm:raleuﬁ emcwhhé Solid

solid. This s |d was di ssol v yl ene chl oride/ net hanol
et her eal hydrwagenlleskdddryi fitatiod. aﬁdnlncﬁ underiicBwh ta give J-berryloxy-6-mettiobed3- The

volatlles wer ved b P lon. the res e s triturated with
et her. dﬁl E@‘?E‘H‘y ‘%Ylﬂ(’ (ﬁ;idtﬁ Wzﬂ‘f%a“%ﬁg% 4\\9@Cuum to give
4- (4- chl or o- ZHfNMRrsaﬁalrdm noMs0d,) 1. 11(5 9m 3.89(s. 3HY; 5.3(s. 2H): 5.9(s. 2H): 7.27(s. 1H):

th 7-(2- |- N th |
ﬁdrgﬁﬁ o‘r"l(d 35(m. lwyifdﬁgﬁb@%d 2HY; 7y5['éﬁ=|l!rl 8)6 OXQ:? lrJ:Jrr:flz?D:vrgce)ol[err])

7 2105 117 7. 35( AT .b%f*’%"%“%ﬂh%f*é?“vaﬁ%ym@’“’g’4- 5. 36(s.
1H): 8.59(d. (ﬁ@vdroqlﬁi)azolﬁl%(ld(h.lﬂﬂmmob #id10% balladmm-on-ﬂlmh'tmlysﬁ (HI0yg) B
SHerr]0 2, 1S gl Bue (Diphpbinanel scp) Sldgbeh IR Mo Sk O 1
The starting whdtetiyidedgehasatinosphedicsteaarelfor 40Dmutes. The catalyst was removed by

15 filtration and the solvent removed from the filtrate by evaporation. The residue was triturated
with ether. collected by filtration and dried under vacuum to give 7-hydroxy-6-methoxy-3-
({pivaloyloxy)methyl)-3.4-dihydroquinazolin-4-one (4.36g. 80%).

'H NMR Spectrum: (DMSQd,) 1.1(s. 9H): 3.89(s. 3H): 5.89(s. 2H). 7.0(s. 1H): 7.48(s. 1H):
8.5(s. 1H) _

20 Diethyl azodicarboxylate (679mg. 3.9mmol) was added dropwise to a suspension of
7-hydroxy-6-methoxy-3-{(pivaloyloxy)methyl)-3.4-dihydroquinazolin-4-one (918mg.
3mmol). triphenylphosphine (1g. 3.9mmol) and 2-(N-methyl-N-(t-
butylcarbonyl)amino)cthanol (682mg. 3.9mmol), prepared as described below. in methylene
chioride (20ml) and the mixture stirred for 1 hour at ambient temperature. Further 2-(N-

25  methyl-N-(t-butyicarbonyl)amino)ethanol (105mg, 0.6mmol). triphenylphosphine (786mg.
3mmol) and diethyl azodicarboxylate (522mg, 3mmol) were added and the mixture stirred for
30 minutes at ambient temperature. The mixture was concentrated to half volume by
evaporation and purified by column chromatography eluting with methylene chloride/ether
(7/3 increasing to 1/1) to give 6-mcthoxy-7-(2-(N-meihyl-N-(t-butylcarbonyl)amino)ethoxy )

30 3-((pivalovloxy)methyl)-3.4-dihydroquinazolin-4-one (1.3g. 98%).
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15 A sol ution of 4-brono-3.6-dichloro-pyridazine (1.11g. 5mmol).

(J.Chem Soc.. Perkin Trans |. 1974. 696). and 2-(nethyl am no) ct hanol
(0.75g. 10 mmol ) in isopropanol (10M) was heated at reflux for 30
m nutes. The solvent was renoved by evaporation. the resi due was

partitioned lwabywnagesnet hyl ene chlori de and water and the adqRfEeBI60378r was
adjusted to pll19 with solid potassium carbonate. The organic |ayer was
separated. washed 20 with brine. driedgypSO ) and the sol vent renoved by
evaporation. The residue was tri turat ed with ether. collected by
filtration and dried under vacuumto give 2-(N-(3. 6-

Spect rum ( ROy Sefigim: LB SELRRR Ao SRy Soser ol 5 72005 5,300: 33
6.8(s, 1H) 3H): 4.280r s. 20 5.9, A YH.1@5s. 1H); 7.6(s. 1H): g AsTipf ure of
2-(N-(3.6-di chI or I{)yrl dazi n- 4-yl)-N-net hyl am no) et hanol g444

2mmol ) and 10% pal a@lumnqm wethe¥o&i(2- eﬂrpmlyw (t-bgtyipgsbony aip@BPxY)i5 ) .
met hanol (5 walovlox qq@tﬂﬂ%r@ﬂ%ﬁﬁn ﬁjonéfm]gi)gv‘@l?m?) ) uE Fn%ﬁw}éﬂga;lony dr ogen

at 3 atnospheres™ sur for Was Tenoved
filtratian a(nd\l)tdne W(AI (dmilf wasastioredat dnibdent teimepefaire tcatlehob:y Toluene wa:phdatndon.

The residue dlssolved in rreth | ene chl ori. e the inspluple material was
307 T empved S vaIRYIES We Ao B uBnoBion. S S v B SR BTt o by

evapor at i on. res-ﬂﬁ?nj_. solid wak 88lleeied bW%&rzﬂiéﬁ' fir hesbuhxvag aissmvedqh weatsfasxﬁmrdgen
neutral alum num™ oxide eluting with 2596
PCT/ GB96/ 03(xasbonate was added and the aqueous mixture was extracted wnh mcthylcne chloride 2 &he

oty ene oLk IBhE DA Blo (949,84 W B Rl BB S) cr BEBHT TH4 SR ggct

was trlturate uct was CO

by filtredi omitied d!lithedactlmahc sohiduragicbitected b} filiratidn to give 6-methoxy-7-(2-
2- (N- et hyl ridazin-4-yl)anm no)ethan

75ny. 919 . 'H NVR
Spect rum (dﬁﬁgp aminggthoxy 13i-4(pivaloxlpxy)m }‘ é'%ﬁ'ggg’qwmﬁmé*s‘zé%’m&W@-
8.48(d. |H):'gNMR §pe‘é€rm(1d(m%bd,.cx=,c®60%1 ESs: 9&1)53 7ﬁd¥Fﬂm 345(brs@frgn3)bﬁs 84

2M Aqueous sodi um hydroxi de_sol ution was added to a
sol uti on 10 3RX 44(t 2H¥:|58dfs0 28): ﬂetlkﬁ;ikiba?rﬁibrlﬁ)cﬁdmﬂ llﬁét hyI ani i no) - 7- ((4-

pyridyl)carb o} oline (250ny. 0.56mmol) in nethanol (7m) cooled
at Olerr]C er%rﬂsq‘gélﬁw?ﬁi xture then stirred for 1 hour at anbient

tenperat 3 e. The nMAsoblition Wb6nitHomuy-Fel2:imkthylamino)sthd>g)- ae((pivaldswoxyi)méthyleBA-
adj usted 10 B ot Sinazalin-1ohe Fadmy, 1 miah) and 4-chford-8 ety lSytimndint {25133,

' 2mmol). (J. Het. Chem.. 1969, 6. 879). in N.N-diisopropylethylamine (2ml) was hcated at
reflux for 30 minutes. The volatiles were removed by evaporation and the residuc was
partitioned between ethyl acctate and water. The organic layer was scparated. washed with

20  brine. dried (MgSO,) and the solvent removed by evaporation. The residue was purified by
column chromatography eluting with methylene chloride/methanol (95/5) to give 6-methoxy-
7-(2-(N-methyl-N-(6-methylpyrimidin-4-yl)amino)ethoxy)-3-((pivaloyloxy)methyl)-3.4-
dihydroquinazolin-4-one (365mg. 80%).

'H NMR Spectrum: (CDCL,) 1.19(s. 9H); 2.36(s. 3H): 3.18(s. 3H): 3.95(s. 3H): 4.09(t. 2H).

25 4.34(t, 2H): 5.9(s. 2H); 6.3(s. 1H): 7.14(s. 1H): 7.63(s, 1H): 8.17(s. 1H): 8.5(s. 1H)

MS - ESI: 456 {MHT

A solution of 6-methoxy-7-(2-(N-methyl-N-(6-methylpyrimidin-4-
yl)amino)ethoxy)-3-((pivaloyloxy)methyl)-3.4-dihydroquinazolin-4-one (365mg. 0.8mmol) in
methanolic ammonia (30mi of a 3M solution) was stirred at ambient temperature for 16 hours.

30  The volatiles were removed by evaporation. the residue was triturated with ether. the solid

was collected by filtration. washed with ether and dried under vacuum 10 give 6-methoxy-7-
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collected by filtration. washed with water and dried under vacuum The
solid was dissolved 1 5 in nethylene chloride/nethanol and isopropanolic
hydrogen chloride (0.7m of a 5M sol ution) was added. The volatiles
were renoved by evaporation. the solid residue was triturated .{;Sbsmovs
ether. coll ect s¥OBY2259 trati on. washed with ether and dried u'ﬁ vacuimto
give 4-(2-fluoro-5-

hydr oxy- 4- met hyl ani | i no) - 7- ((4- pyri dyl ) car-i@xam do) qui nazol i ne

hydr ochl ori de (241ny, 93% . 20 M5 - ESI: 390 [ MH| "H NMR
Spectrum (DvBOd[err]: CFCOOD) 2.2(s. 3H): 6.94(d. 1H); 7.13(d. IH):

8.18(d. 1H): . ' . .4-diblydrouifkoRn-4-bhk -
9.20(d. 2H) (- 'Efqhﬁgén?b argg%gjlyﬁg? %(151 mldh%o)&hg%gun C 52.0 H 4.3

N 14.3 Q[Zéﬁ)mgl')[zw)r]N[err]qerr]F 1.2H err] O 1. 95HA Requires C 52.3

Follous:  HNNISRomym DNS00: GF AR Ph85 % FEREL Rt a X angaCT o

(J. Chem Soc. Jéﬂ@@ Jui,lﬁfhulm) H)25(1. 1H): 4(43em. BHOTOL hind vm(m QB 7.241t. OHi:de50(s.
(50M ) and DI\/FHi was heated at reflux for 1.5 hours. Excess

t hi onyl chlri 1M§a¥!‘e$r§(?§dlb‘9 %V%ﬁ@rsaqq(%”éhd the residue azeotroped with
tol uene. 30 T e g Ses; 94 RrHyes suspended in ether. collected by filtration
and dried under vacuum to]-ga chl oro- 7-ni troqui nazol i ne

hydrochl ori de (6. 4g. Ahfiftfe of6-methoxv-?-(?-m-nmmwwmaﬁeﬁylpyrimidin-4-vl)amin0)ethoxy)-
PCT/ GB96/ 03075 i I f (5l and l#%lz_ (®.1ml)

H NMVR Spect r unt-4CiNgmrioprgtip-4sonsg23me. Py Pmmpol);ig thionyl chloride (3mi)z e '

8.42(dd. 1H)  washd¥Rdat feftlix fof QSholMfhe mixture was d:luted \ﬁtlﬁt@lddﬁd Qﬂ lﬁé volatiles were
4-chl oro-7-nitroqui nazol i nc _hydrochl oride (2

f1 uor o- 5- mb® hoseynyedbbysyapsition. heesids; was #@utazedzfgth mstlmlﬁm 5h'°r(45¢8$aﬁ'§oﬁ°a§
described for {he coﬁltectg%%@ fulaﬂgn (ﬁfch_?]hdér%xﬁfﬁﬂ{m )1;\ e1dhlorb! '?,-thm@{\ﬁ?f’?ﬂﬁh

(25m ) was heated a ture was al to cool.
the precipitat eﬂtl@DNL(d-MIWimndmt-tedlmmnﬁ)ctmxwt;ummmheehykocidldruksézmmg 90%Y.om

net hyl ene chl ori de/rreth oI/ r nol . to giye .
4- (2yfl uor o- 5- rr{et hox{®d 5‘7{' %})‘“’2‘% onyla g’:‘?&‘lﬂﬁ‘ﬂi‘ﬁ"ﬁsﬁm‘iﬂ? fo8¥tinazol i ne

hydrochl oride (1.8ga séﬁ%nasda:-mlhi@a\fbsﬁtmsv 20mmdsi) mlspﬂmwsaddedma
(DvsQd[err]) 2.2 1 (s. 3H): Hg 7.40(d. 1IH): 1H) 849]'(Hdd
10 I H); 8183( §olut_mq)0f ﬁgl\{gm(:g\ylamo)etbarg (lepg, atpq;lmol) mamguurep_: |wate3

El[ :Ff]n}_l?ler ?]n ﬁl[ ¥ﬂn@ oF re] rwxﬁ_’f:’?gs stirred a&n%gcrﬁ term crau!ﬁlc 3or6| 8 houPs‘ the 'I‘ﬁlF v»5as rchloved
3. 7% by evaporation and the aqueous residue was partmoned bctwcen ether and water The organic
layer was washed with water. brine. dried (MgS0,) and evaporated to give 2-(N-methyl-N-(t-
butylcarbonyl)amino)cthanol (3g. 85%).

20  'HNMR Spectrum (CDCl,) 1.46(s. 9H): 2.92(s. 3H); 3.39 (t. 2H): 3.75(1. 2H).

MS - ES: 176 [MH]'

Example 86
Diethyl azodicarboxylate (295pl, |.8mmot) was added dropwisc to a suspension of

25  4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (200mg. 0.62mmol), (prepared
as described for the starting material in Example 24), 2-(3.5-dimethyl-[1,2,4]-triazol-4-
yl)ethanol (114mg. 0.81mmol), (EP 0329357 Al). and triphcnylphosphinc (492mg, 1.8mmol)
in methylene chioride (4ml) and the mixture stirred for | hour at ambicnt temperature. The
precipitated solid was collected by filtration. washed with ether and dried under vacuum. The

30  solid was dissolved in methylenc chloride/methanol and cthereal hydrogen chloride (2ml of

4.5M solution) was added. The volatiles werc removed by evaporation. the residue was
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A m xture of 4-(2-fluoro-5-nethoxycarbonyl oxy-4-nethylanilino)-7- 15
ni troqui nazol i ne hydrochloride (5.3g, 13mmol) and 10% pal | adi um on- char coal

catal yst (19) in ethanol (100m ). ethanolic hydrogen chloride (1.8m
of a 7M sol ution) and net hanol (20mM ) was stirred under hydrogen at
1.7 atnospher@a® grepsure for 75 mnutes. The catal yst PRASBOEAVEd by

filtration through di atomaceous earth and the filter pad thoroughly washed
with methyl ene chloride. nmethanol and etheq, and the solvent was renoved
fromthe filtrate by 20 evaporation to give
7-am no- 4- (2-f 1 uor o- 5- met hoxycar bonyl oxy- 4 met hyl ani I I no) qui nazol [ ne
hydr ochl ori de 97% s a, yeLl ow soli ectr
(DVBOd[ err]) $Wl @2168 in ogetggctgy h'lg'%l on. gvawgémthﬁ_‘)er agd %g@w@er Vfiljum o 21*5"( m
:2))2% [ K/H]41( m 44&hlo§o—§5‘(ﬂm§n{'ﬂno)& -@38 S-dirkieihyl-1112 8P 0fazollddy hethoxy)-V5 - ESI:

sol ution of
7- am no- 4- (Zlﬁdw&’qu@ammbxﬁfedﬂ@’@hﬂﬂ&}@s 58%). met hyl ani | i no) qui nazol i ne

hydr ochl ori d .

hydr ochl ori dgl%%?cmm égmb?d) ﬁ pyrl dcﬁe ?@gmo?wmg@ g?'il? % 7(!1) 4(;’r5“22}f11)ours
at anmbi en§  7.37(s. | RRPE6AL WHE. 7.d4q1. Imnyc66txy TH):803 M s. aH) A0 (s . HE t her

i soni cotinoyl chloride hydrochloride (84ng, 0.46mmol) was added and
the mxture M%-E3k M%Wél 40C for 2 hours. The volatiles 30 were renoved

by evapmat'%&?ménmA%%we was diluted wegfpgwat er 4gbhe 1paeonsidr xture was
adjusted to and exfracted with ethyl acetate. The conbi ned extracts

wer e washed \ﬂﬂh(.N.,O CIF 14,0 1.85HCT WO 97/ 22Bequires C 477 H 46 NI15.9%

PCT/ GB96/ 03075 - 128-
brine. dried (MySO err]) and the solvent renoved by evaporation. The
resi due was [Ryanipl€sh by flash chromat ography eluting with net hyI ene

chl orlde/rrethanol &35/5 fol | owed. by 3 urified sol. }(\@s
triturated with et F‘hV‘c&P‘I"E‘EP‘@Hl"{S‘y‘-'P?H"t §F‘PIS‘|'1’ W'ﬁ/&QTlFé‘dJ rORWise LR "SHB fied

under vacuum-;tsy),s itfure of 2- 74-d1methvllmldazol- -yl)ethanol and_2-(2.5-dimethylimidazol-1-
4- (2-f 1 uor o- 5- et ox;l;ec%r'b(ony | 'oxy- 4- net hyl ar)n I no)-?-((( g

pyri dyl ) car boietiackd X Hldinmge A8 nnel X $-64-algoro4Biporoanilino)-7- hﬂdNNR-(S ectrum

gEDNBm[?eng]( d. m‘f%"‘p’f)yg"'gafgﬁf @OT (§ﬁ-gm§%|() C}chgﬁ%é ds8de%<l.;r?bed ﬁ?r‘}% Qargﬁ%'%? ﬁz'alg‘ﬁ(( d
9.78 (br 13. |Exdmplel®) 804 lﬂrﬁphenylphospl&ne M‘ﬂms, llﬂlnmol) lﬁxmmhmneaxlondc 4 ml) and the

4- Chl -2-fl Pl 77 dit
4-chl 8; 8_ 6- mui())c{uoréle Dtlﬁg{dﬁc oprn%g amlaxent temperature }'urt({j-xgr tnpl(q)enylp?\osp mc?lln‘)

- met hyl - N- ( 6-gTed b Mhix Wb Nintdaybiv RHaNOL: BIORRX 1) SihidHZ8H dikehyl azodicarboxylate
(29ul. 0.18mmol) were added and the mixture stirred for 1 hour. The precipitated solid was
collected by filtration. washed with methylene chloride. and dried under vacuum. The solid
20  was dissolved in methylene chloride/methanol and ethereal hydrogen chioride (1.5ml of a
4.5M solution) was added. The volatilcs were removed by cvaporation. the solid residuc was
suspended in cther. coliected by filtration. washed with ether and dried under vacuum to give
a 75/25 mixture of 4-(4-chloro-2-fluoroanilino)-7-(2-(2,4-dimethylimidazol-1-ylethoxy)-6-
methoxyvquinazoline hydrochloride and 4-(4-chlore-2-fluoroanilino)-7-(2-(2,5-
25  dimethylimidazol-1-yl)ethoxy)-6-methoxyquinazoline hydrochloride (159mg. 48%).
'l NMR Spectrum: (DMSOd,: CF,COOD) 2.23 and 2.43(2s. 3H): 2.73 and 2.76{2s. 3H):
4.02(s. 3H): 4.6(br s. 211): 4.6 and 4.75(m, 2H): 7.3-7.5(m. 3H): 7.61(t. 1H): 7.68(d. 1H);
8.24(s. 1HY: 8.88(s. 1H}
MS - ESI: 442 [MH}

30  Elemental analysis: Found C499 146 N 133
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hydrochl ori de (140ng. 0.35mmol) in isopropanol (5m ) and the m xture heated
at reflux for 1 hour. The sol vent, was renoved by evaporation and the
residue was partitioned between ethyl 1 5 acetate and saturated agueous
sodi um hydrogen carbonate sol ution. The organic |ayer was t ed.
washed with brwesmnewsed (MySg err]) and the sol vent rermvedpﬁycngg'&%;sa
evaporation. The resi due was purified by flash chromatography
eluting with nmethyl ene chloride/nmethanol -133- (95/5). The purified solid
was di ssol ved in nethyl ene chloride/nethanol and et hereal hydr ogen
chloride (1 m of a 5Msolution) was added. The vol atiles were renoved by
20 evapor at .op, . tri E’d@ﬁ% d e f |4 ed by
filtration. Wgsfﬂlé'yt‘%ﬁtlﬁ?ﬁpﬁ(g? 83HEI %n fl e%msgnde?hsgcu%lg?gl ve

4- (4-chl oro- 2-f1 uoroani |l i no) - 6- met hoxy -7- (2 (N-net hyl -

(6-nmethyl pyrim din-4-yl)am no) et hoxy e hydrochl oride (75my. 399%.
"H NMR Spectrum (D& mnemﬁma@m&%f g‘"!&’ﬁ"& 2.47(2s. 3H): 3.35 and

3.42(2s. 3H). 43D|%7etlﬁ"ﬂﬂn&z§l§(( %lS%H)mol)qwa(zﬂaedSm potfions 4o 3£thberﬁlonloﬂ)
4.5(br- s. 2H): 7.05 and? and_7.5

7.7(d, H) 5 8 s&(ﬁ(xmmyéndc](f)%m{golga (&}Q(dsxgpg\sgg in meral oil. "3mmq\}gm_|_g@§|(8m1@@gd f]WH] H:
The starting g:g;@%é \gésé\é%g rr‘iB %{1&%9821% a&Bith%ﬁ Te 2- %romort)hanol (1. f um

hydride ( I. spension 1n mner ar was added in

30 portions "9Hﬂfol)2»0asrﬁuﬂﬁdldﬁa tﬁeanmsohuteuamamﬂmbmmmﬁyw 3olvent was removed
. 4-di hydr oqui nazol i n- 4- one

e cribed
for the start iB¥gvererasionand F‘?i’c%%ﬂlhéd‘?@)lm‘f e %‘)’?ﬁ@;‘ ﬁe reidué] i

WO 97/ 22596
lid was triturated with methylenc chloride. collected by f Itration and dned under
PCT/ GB6/ 03075Csulting solid was tritur y

the mi xturl@® stvacuusd The solidl Wasiporified biGilummehromgtogiepipercutrelnlygniga ewnsn'ffbl )

Cemperature. PAEPHRRC g [yl | olulh rolfialy S 33 meuiene

poured onto i GhiopabadetHadOIQ3/Y féllvahed Wy hyﬂomfgh@ruﬁlmnmureof” (%44 ). The
organi c | ayer was separated and the ouS er ex Ct ed
acetate, the @@%V%@@T‘rﬂﬁ@“wégalag ‘&k’a\%/ 1dB"r‘il' ¢ %"Hﬁ“l‘ %‘ﬁﬁ]@%ﬂy ‘and

the solvent repRved ﬂ]- evaporation. The residue was triturated with a
0

m xture of ether and' petr eum et her. the solid was col |l ected by
filtrationlZand dried under vacuumto give 7-benzyl oxy- 6-met hoxy- 3-

((pival oyl oxy) get h lI 2 3. 4-di hydr oqui nazol i n-4-one (10g. 849%. "H NWR
Spectrum DMMF—# 1.1 1(s. 9H): 3.89(s. 3H); 5.3(s. 2H): 5.9(s. 2H):
7.27(s. 1H); 10 7. 3pfethyl almlﬁ)carbaxyl&é mﬁaH) SmincdPyab added dropwise ko ssuspenssion of
8.34(s. 1 H

7- benzyl oxy- 6- $ré4- p}ggry %ﬂmrgqrqlm%ﬂﬂgﬁvxmfm?}mxygm&azol1m. (160mg. 0.5mmol). (prepared

as described for the starting material in Example 24). triphenyiphosphine (393mg. [.5mmol)
20  and 2-(3-pyridylethanol (86mg. 0.7mmol). (J.Heterocycl. Chem. 1992. 29. 1663). in
methylene chloride (6ml) and the mixture stirred for 4 hours at ambient temperature. The
mixture was poured directly on to a silica column and elutcd with methylene
chioride/acetonitrile/methanol (60/35/5). The purified solid was dissolved in methylene
chloride/methanol and ethereal hydrogen chloride (1.5ml of a 4.5M solution) was added. The
25  volatiles were removed by cvaporation, the solid residue was suspended in ether. collected by
filtration. washed with ether and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-6-
methoxy-7-(2-(3-pyridyl)ethoxy)quinazoline hydrochioride (154mg. 52%).
'"H NMR Spectrum: {DMSOd,; CF,COOD) 3.45(t, 2H): 4.01(s. 311): 4.56(t. 2H); 7.44(s. 1H).
7.46(d. 1H); 7.61(t. 1H): 7.67(d. 1H): 8.13(t. 1H): 8.19(s. 1H): 8.71(d. 1H): 8.88(s. 1H): 8.9(d.
30 1H):9.01(s, 1H)
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di hydr oqui nazolin-4-one (7g. 17.7mmol) and 10% pal | adi um on- char coal
catal yst (700nmg) in et hyl ‘acetate (250m ). DMF (50m ). nethanol
(50mM ) and acetic acid (0.7m) was stirred under hydrogen at

at nospheric pressure for 40 m nutes. The catal yst was renoved by 15
filtration angkgddImz®el vent renoved fromthe filtrate by evapeTaBIeN3o?She

residue was triturated with ether. collected by filtration and dried
under vacuum to give 7-hydroxy-6-nethoxy: $s, _
((pival oyl oxy) met hyl ) - 3. 4-di hydr oqui nazol i n-4-one (4.36g. 80%. "H

NIVRSpectrum (DMsd[err]) 1.1(s. 9H); 3.89(s. 3H): 5.89(s. 2H): 7.0(s.

7.48(s 5(s. 1H) 20 Di et hyl azodi car boxyl ate
(679ng 3. QME%?SME dropwi se to a suspensi on of

7- hydr oxy- 6- Mgggya,ﬁh(g{spl val oyI oxy) met hyfoumd. 4- @i syelr ogugnazol i n- 4- one
(918nm. : trlghen hosphine (1g. 3.9mml) and

2- (N- net hyl - ﬂaﬂisNa(lC“ 0.85L0\IH & HrIbony | ) ani Reguirehakob2-§ 6824d.3%8. 9nmol )
prepared as descri bed bel ow. in nethylene chloride (20m ) and the
m xture stirred for 1 hour at anbient tenperature. Further 2-(N 25

net hyl - N- £t - Exhmple8%onyl ) am no) et hanol (105ng, 0. 6mmol ).

(525 Sbmor wer Do Sl VB o PO 88 St
ambi ent  t enpgr@ichiof-2 Hasmamwﬁhvmsxﬁmm&mmom (180rhg \o%ma; l?ﬁre ared

evaporation and purified by colum chromatography eluting wth
chl ori de/ et hes described f()mhgqmnmggmﬁrngmtﬁxample 0, tughegylpl;osphme {393mg. 1. Smmol)

5 (ot valout SR LRI BT L L il

WO 97/ 22306 methylene chloride (6ml) and the mixture stirred for 16 hours at ambicnt temperaturc. The
PCT/ GB96/ 03075 - 130-

'H NMVR Spect MRt Fas@opEsd dirpetiy o5y 1@ a syigp colympapd elutgdywith-meshylee 5 3) ;

3.72(br s. 2l onach%%{hﬁnol {95/5) ik puftfiePoRll whs d%F@lvedEln Artiivitend Ehioride/he@and -
1H); 7.6(s. 1H): ution of

6- met hf)xyI 7- (apd (:thbmdt togN: Qltlon(s;i;t(yboﬁpﬁmm‘ilw soltition) waswusided. - The mixture was
P Pen oo iy S L BRI b Ao b e

t enper at use faad ddedwmider va'Eﬂim:l engividd4-zhildest2-fussloanilino Hohraethoka 7(2-¢6-mediyd-2-
renoved by evaporation. The resid s trltu_rﬁ%ged with ether and the

resul ting solPYaidyRethpxy) ﬂ‘é’é‘f‘é‘ﬂ“ﬁhvgﬁc’F g @hmeMee)sol i d was di ssol ved in

wat er, sodi UMhyiREHArum: <Dma>oeﬁt@d@ﬁv ARSBt)2N6l (. DE-ABRQIR): rn shHpA s
extracted with net hyl ene chl ori de. The organi c extract was dried

(MySO err]) ampts. AH) s8I 1H)§r7rﬁ?-étdll§y T63edslo t Y 7R5(d. THY 7 ¢d.dH: §ups. 1)
triturated w e ¢ e solid was collected by filtration to give
6- et hoxy- 7- (éz‘&“ m?sg’%n ﬁ%/{lt)]am no) et hoxy ) - 3- (( pi val oyl oxy) et hyl
) - 3. 4-di iadr dﬂSI-IESEGIJPI[IMH]One (800my. 739%. "H NMR Spectrum

(oSl er 11 GECO L Aa(s- OF: 2. 72(5y 31 J, 450y g5y 3l 3. 95(s,
Cy;HuN,O,CIF 1H,0 1.8HCl Requires C 529 H 4.6 N 10.7%

Example 90
25 A mixture of 4-chloro-7-(2-(imidazol-1-yl)ethoxy)-6-methoxyquinazoline (49mg,

0.16mmol) and 3-hydroxyaniline (21mg. 0.19mmol) in isopropanoi (3ml!) and isopropanolic
hydrogén chloride (0.2ml of a 5M solution) was stirred at 80°C for 1 hour. The precipitated
solid was collected by filtration. washed with isopropanol and ether and dried under vacuum
to give 4-(3-hydroxyanilino)-7-(2-(imidazol-1-yl)ethoxy)-6-methoxyquinazoline

30 hydrochioride {56mg, 93%).
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3H: 4.5(t. 2H); 5.94(s, 2H); 7.31(s. 1H); 7.6(s, 1 H: 8.47(s. IH (%)
- ESI: 364 [VMVH] 15 A sol ution of

6- met hoxy- 7- (2- (et hyl am no) et hoxy) - 3- (( pi val oyl oxy) met hyl ) - 3. 4-

di hydr oqui nazol i n-4-one (363ng. 1mmol) and 4-chl or o- 6- net hyl p}/ n]; n&s
(257ny, OVQB132596 J. Het. Chem . 1969, 6. 879). in 96/03

NN- di i sopropyl et hyl am ne (2m) was heated at reflux for 30 m nutes.
The volatiles were renoved by evaporation-ang-t he residue was

partitioned between ethyl acetate and water. The organic |ayer was
separated. washed with 20 brine. dried (MySO err]) and the sol vent
removed by evammklﬁ@cuumqmmdzuermwmgg 8¢ Y641, 2H): éﬂmn) 6.71(d. TH):
chromat ography el uting w met hyl ene chl ori de/ met hanol gi ve

6- met hoxy- 7.1(m. 2H): 7.28(t. 1H): 7.41(s. 1H): 7.74(s. 1R): 7.83(s. 1H): 871(s IH) 887(9 1H):

7-(2- (N- et hylg%}( 3HIrjret hyl pyri m di n-4-yl) am no) et hoxy) - 3- ((pi val oyl oxy) met h
yl)-3, 4- oqui nazol i n-4-one (365ngy. 80% ). [err]H NMR
Spectrum (CDQMfers}:)378 [MH|9(s. 9H); 2.36(s. 3H) 3. 8(s. 3H) 3.95(s.

3H) : 409(t 2H) 25  4.34(t. 2H): 5.9(s. 2H); S Ig) s | H) ;
7.63(s, |H 8‘5@2%'&3‘@145"5“8 5(s. 1H) Pmsld E§|5 45 r*l\M]N 51

A sol ution of & 7(1 s et hyl - ypys gl 4 o

'yl ) am no) et hoxf) )8?6\}/-[& oyl oxy) et hyI) 3 eﬂﬁ% Sr%qz:nrlfggol i glq _Sgrﬁoe
(365mg. 0.8mmmol) in rret hanol i ¢ anmoni a (30rr1 of a 3M sol ution) was
stirred at anbient tenperature f 16 hours..30 ~ The volatiles were
renoved by evaporatlﬁﬁ W'Patsﬁ'agﬁ”éswgaff?ﬁ{?ﬁa‘f%d with ether. the solid

was col | ected by filpiedwi Sddicadskisle (i35 e'o bﬂhoﬂ%sGlﬂde%dlrém&rm\é%ﬁéﬂéﬁﬂx&rpot
gi ve 6-met hoxy- 7- WO 97/ 2
PCT/ GB96/ 0 757-hydroxy-6-methoxy-3- ((pwalovloxy)methvl)-o 4-dihvdroquinazolin-4-one (612mg1 -

(2ot et Do Rl bd dusChida fonthd QIHARRGAR kcingta Sl Y HhRBCARZ0 1
2.44(s. 3H): Yipthapeld28n38 (ZsnmdN)l. Mkd3€hand 993. 25 4037-80Q(23and3hﬁhenﬁlpﬁ®bhmc

IH); 4.25(t. 1 . 4. A2 .2 7. 02 d 7 28..~1 L 1. 24(t . ] :

7 bo(s. 5 {o5egun mgbyansceidee (Ol g pire Maspived or 19

ESI: 342 [ 'VH] minutes at 5°C and thenAl KBuK ﬁt%ﬂ)léhft tcmperature The mixture was poured directly on
6- met hoxy- 7 (2(NnethI-N86 met hyl pyri m di ) am no) et hoxy

3. 4- di hydr byui #&@s8ica folumypad ehitsd yyjth roethzimmhjoridpfmqmaawp ’éh!ocﬁ'YQﬂs(—medﬁz‘dnd
DVF (0. 1 nm) . 1s
diluted with tlo?’]ueeﬂrlloe,éejzﬁdhgt ﬁ&&d) ﬁg ka]%onagfeﬁ{yi) i‘ﬂﬂ&drﬁ% dzgl)éht:{{?g(or at o 80%)
The resi due wa$l NMR Speatren: WD(Ei;)rtel‘)l‘q,{BHDIé (. OH):cledem il ): 4145em %l)l 5194(s, "H)
was col | ected fil n a e
4- chl or o- 6- metﬁ%g% 1#)(261((&nu'ﬂ 91%’?}2&3? '(Ié zg?(ﬁy ﬁyg X‘F dith- 4- yl
am no) et hoxy) cuusnegsqﬂmngqf ochl oride (260nmg, 90% .

20  Elemental Analysis: Found C 583 1164 NIi39

CaoH,N,0, 0.7H,0 Requircs C 582 H62 N13.6%

A solution of 7-(2-(imidazol-1-yl)ethoxy)-6-mcthoxy-3-((pivaloyloxy)mcthyl)-3.4-
dihydroquinazolin-4-one (640mg, 1.6mmol) in saturated methanolic ammonia (10ml) was
stirred for 15 hours at ambient temperature. The volatiles were removed by evaporation. the

25 solid was triturated with ether, collected by filtration and dried under vacuum to give 7-(2-
(imidazol-1-yl)ethoxy)-6-methoxy-3.4-dihydroquinazolin-4-one (412mg. 90%).
'H NMR Spectrum: (DMSOd,) 3.89(s. 3H); 4.4-4.5(m. 4H): 6.9(s. 111): 7.16(s. 1H): 7.28(s.
1H): 7.47(s, 1H); 7.7(s. 1H); 7.99(s, 1H)
MS - ESI: 287 [MH]"

30 Elemental Analysis: Found C 578 1H52 N193
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2-(N-net hyl - N-(t-butyl carbonyl )am no) et hanol was prepared as foll ows

A solution of di-t-butyldicarbonate (4.52g. 20mmvol) in THF (10m) was added
toa 15 solution of 2-(N-methylam no)ethanol (1.5g, 20mmol) in a mxture
of water (10m ) and THF (10M ). The m xture was stirred at anbient
tenperat ure f@ipohnassohours. the THF was renoved by evDearGRIBBINTANd

t he aqueous residue was partitioned between ether and water. The organic

| ayer was washed with water brine. dried, fl\/gsq err]) and evaporated to
give 2-(N-nmethyl-N-(t- but yl car bony (3am no) ct hanol (3g. 85%. 20
"H NWVR Spectrum(CDCl[err]) 1. 46(s. 9H) 2 92(s. 3H); 3.39 (t. 2H): 3.75(t.
2H) . M5 - ES: 176 [ MH| e 86 Di et hyl
azodi car boxyCad eN©Oo&PRQ 11~ 1. Bsawire vvas a-Jlf'd%d Hr ¥pwi ¥c!%¥%a suspensi on of
25  4-(4-chloro-2, A.f Ty tz-ﬁmda%xmaw&wﬁnm]kmmmma@hmﬂ@zo(,BQOJm
0.62mmol ). (prepared described fof the starting material in
Exanpl e 24), (92¢@. 54mmt}h»pionyl chlorRle 43 ndyand ZUVIF 40.2mi) was hegted atirefirdfor | !!C.Mrrg

0.81mmol ), 0329357 r R

i n nethyl eneﬁ-gﬁ MO} pe ?Fﬁ")ed wqg lHeéBr%%ﬁu rJé?azl?‘Ji;r‘%gcd&%' g@b)h E‘Wé{% mient
t enper at use. (ditiie was susperile@ @i Mktholefchidtidetcoved 16 0PC @l ffledus sbdibinvtiogen
washed with ether and dried under vacuum The, 30 solid was, dissolved in

met hyl ene chicabpeity spition s added- e Egsulting pirgiviae avag gollscied &Y (Bigtiogand dried
4. 5M sol uti O%d%ﬁcﬁqpl%%vc J‘&é&? ol, ( A1 €y 1 HBRY RélniRthoR YARRESfiQAs 8h €

resi due was
PCT/ GB96/ 030759%). - 132 -

ander vacuum ToVgRsparuat SBRSGU A Gl b1 £y Rl 538 BRARAIEY

1,2,4]- trl'()azq|H)4'7'¥i();eltlh07<¥‘)(sﬁﬁl) 7.70(s"BHN®BY@UIiH@azol i ne hydrochl ori de

(184rrg 549 . MR Spectrum (DMSO err] : CFlerr]COOD) 2.78(s. 6H):
4.03(s. 3H): MSsEBE: 332RﬂNdh 75(t. 2H): 5 7.3 7(s. 1H): 7.46(d. 1H):
7.64(t. 1H): 7.66(d. | H: 8.3 1( s. 1H); 8.87(s. 1 H) M5 - ESI: 443
[ MH| El emental Anal ysi s: Found C48.0 H

4.6 N 16.1 Exam@®tr]Herr]Nerr]Jerr]CF 1Herr]O 1.85HC
ETECENGHETEUNE K H G e Ay X e
t he 15 (4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (150mg. 0.47mmol). (prepared
as described for the starting material in Example 24). 2-(1.2.4-triazol-4-y])ethanol (64mg,
0.56mmol) and triphenylphosphine (369mg. 1.4mmol) in methylene chloride (5ml) and the
mixture stirred for 30 minutes at ambient temperature. Further 2-(1.2.4-triazol-4-yl)ethanol
(16mg. 0.14mmol). triphenylphosphine (37mg. 0.14mmol) and dicthyl azodicarboxylate
20 (22ul. 0.14mmol) was added and the mixture stirred for 1 hour at ambient temperature. The
precipitated solid was collected by filtration. washed with methylenc chloride and methanol
and dried under vacuum. The solid was dissolved in methylene chloridc/methanol and
cthereal hydrogen chloride (1.5ml of a 2.2M solution) was added. The volatiles were
removed by cvaporation. the solid residuc was suspended in ether. cotlected by filtration.
25  washed with ether and dried under vacuum to give 4-(4-chloro-2-fluoroaniline)-6-methoxy-
7-(2-(1,2,4-triazoi-4-yl)ethoxy)quinazoline hydrochloride (93mg. 40%).
'"H NMR Spectrum: (DMSQd,: CF,COOD) 4.02(s. 3H): 4.66(1. 2H): 4.85(. 211): 7.41(s. 1HY.
7.46(dd. 1H); 7.62(1. 1H): 7.69(dd. 1H): 8.t 1(s. 1H); 8.89(s. 1H): 9.55 (s. 2H)
MS - ESI: 415 [MH]’
30 Elemental analysis: Found C459 H3.7 N17.1
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75/ 25 m xture of 2-(2.4-dinmethylimdazol- 1 -yl)ethanol and

2-(2.5-di methylimdazol - 1- yl )ethanol (1 14ng. 0.81 mmol).

4- (4-chl oro-2-fluoroanilino)-7-hydroxy-6- met hoxyqui nazol i ne (200ng,
0.62mmol ), (prepared as described for the starting material in %g m@arrple
24) . and tri phweoyl/@sssphi ne (492ng. 1.8mmol ) in nethyl ene chfQV+EY (3 m)
and the m xture stirred for 4 hours at anbient tenperature. Further
tri phenyl phosphi ne (49ng. 0. 18nmol )-.13m-xt ure of i m dazol yl et hanol s
(26nmg. 0.1 8mmol ) and di et hyl azodi carboxyl ate (29[err]l. 0.1 8nmol)

were added and the m xture stirred for 1 hour. The precipitated solid was

col l ected by &iht h sMRSISE W thyt ge chf 96 de. napslogri ed under
vacuum The s%'[’li{‘gn‘%tm\)/\/%]\g@(ﬁff sso‘lw%/q&:1 eﬁ nmet hyl ene chl ori de/ met hanol and

et hereal hydrogen chloride (1 .5m of a 4.5M sol ution) was added. The

vol atiles were renoyed b evapor ation. tpg‘tsﬂl id residue was
suspended in et her . Thestareng mefena] Was ProParef g5 0NQW ¥ hed with ether and dried

under vacuum to gi Vg solution oftN.KdigeihWifsiminfdd4zine (1g. 7mmol). (J. Chem. Soc. C. 1967.
4- (4-chloro-2-fluoroanilino)-7-(2-(2,4-dimethylimdazol-1 -}/I,) et hoxy() - 6-
met hoxy qui‘haz Hi6#h @-thipenesainhepic geid g) and ethanolamine (4.3g, 70mmol) in benzene (15m})

4-(4-chloro- 2 %}lue%{egﬁgygbh)pﬁ)m?fg{xﬁé Sl‘ﬁc ﬁﬁxtaé was a1lowed tﬂ cool. ‘hﬁ Folvent was removed

di met hyl i m dazo oxy) - oxyqui nazol 1 ne hydrochl oride (159ng.
48% . Ho\NRpSiaGGH dndihe feflEGasputificd B falomh clsGmBlog@pRBelating Rith3( 2s.
3H); 2.73 and 2.76(2s. 3H): 4.02(s. : 6( hr . 4 n
4.75(m 2H): petylensehioridgmethanobPoiI0 f&'ﬁﬁ“.’“‘i’%é(‘g? toygiye i“-g-@"'%"&%'(-"@?‘ﬂi’ﬁ}:
8.88(s. 1H) (328maMiw;), ESI: 442 [MH 30 El emrent al anal ysi s:

Found  C 49,9 'I1 4.6 N 13.3

- 133 - 10 "M WSMR Bpadramy (GPEk) 3 GierH):@ H 2H:p&psO H): 896s12H)  Requi res
C 50.1 H4 8¢ MNil Yvv1- The starting material was prepared
as follows: &s’b&[’ iir"’:‘,’[l@“lz. 4-Di net hyl i m dazole (1.5g. 1 5.6nmpl) was added
in portions to a suspension of 5 sodi um hydri de (936ng of a 60%
suspension in _mneral oil. 23mmol) in DVF (8m) and the m xt ure was
stirred for 3&xampledZs at anbient tenperature. 2-Bronoethanol (1 .66m.

23mmol ) was added and(hificdtbonylipipetilling 480/, 1.ORMBN WS aldded id Poriony ®.a The
sol vent was renoved by evaporation and concentrated hydrochloric acid

(1m) was laddetixiues of el rchlotast-duorpailino »-7-hydsexp-¢-methoxyauingzolins (290muyr at ed
1L ey o0 Sl S8k G Dokl s Mg s eicasee
el uting with 1.86mmol)in methylene chloride (20ml) at 5°C. The reaction was stirred for 1 hour at 5°C
and then for 18 hours at ambient temperature. The mixture was diluted with ether and stirred
for 15 minutes. The insolubles were removed by filtration and the volatiles were removed
20  from the filtrate by evaporation. The residue was partitioned between ethyl acetate and water.
and the organic layer was scparated. dried (MgSO,) and the solvent removed by cvaporation.
A 1M solution of ethereal hydrogen chloride was added to the residue. the resulting solution
was reduced in volume by evaporation and the resulting precipitate was collected by filtration
and dried to give 7-(3-benzyloxypropoxy)-4-(4-chloro-2-fluoroanilino)-6-
25  methoxyquinazoline hydrochloride (90mg. 31%).
'H NMR Spectrum (CDCL,) 2.12(t. 2H); 3.62(t. 2H); 4.00(t. 3H); 4.28(t. 2H): 4.45(s. 2H):
7.21-7.38(m, 6H); 7.42(d 1H); 7.60(t. 1H); 7.64(dd. 1H); 8.22(s. 1H): 8.8((s, 1H)
MS - ESI: 468 [MH]'

30 Example 93
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met hyl ene chl ori de/ net hanol (97/3 ) and then col um chromat ography el uting

w th net hyl ene chl ori de/ net hanol (93/7 followed by 90/1 0) to give a
75/ 25 m xture of 2-(2.4- di met hyl i m dazol - 1 -yl)ethanol and
2-(2.5-dinethylimdazol- 1 -yl)ethanol (650ng. 29%. M5 - ESI: 140

[ MH - 15 wodEjee 88 D et hyl azodi car boxBGTAERBI6/03075
(236[err]l. 1 .5mmwl) was added dropw se to a suspension of

4- (4-chl oro- 2- quoroanlllno) 7- hydr oxy- 6- qg?hoxqu|nazoI|ne (160ng.

0. 5mmol ). (prepared - as described for the starting material in Exanple

24) . triphenyl phosphi ne (393ng 1 .5mol) 20 and 2-(3-pyridyl)ethanol

Chiori de (6ni) and K NEoRROPMpRIdins (Fifioe, SMamslSvanacdsiipanrions REAPRET .
The m Mfuf(@-cm%o @%Braanmhéﬁﬁh*&o@lemt&xwzdm&ah.msb lusmT% Affindl). @ﬁ@m Wi th

met hyl ene l'oride/acetonitrile/nethanol (60/3 urified

solid was di éwdtoxemeihnl-lmrmdmmq@owlate (2¥9mgo Howiake (1 Hab Chemdl W hik 63]-635)
hydr ogen chl ori,d 2 il.es
o0 e i on g By BHh Ml uaclian 2o gt

col I ect ed sby allowed td whrki 1@tairtient m@bﬁdxwmdn 2eibhe.rthaiiﬂoldblleedemmdﬁdsveﬂ@uum to
give 4-(4-chlgro-2-fluorganilino)-

met hoxy- 7- ( 2- igttyatinpyand yho léfrﬁfsmq*@mifem walerapd bepg, dged Gia-3Q:) ndiihe selyont
'H NMR Spect . , u t.
oy aace Ry RRpdfddn, THERERMas plhpiéd by LEhimyfokmigrapicuithe Sl

1H): 8. 19(s. méthflendchldride/mctidnol @ 0D aareasing)to 99).9 Tkt puBified praductovag teceystatliged

\#C:Z)T? (73{33%/58207%0m methylene chloride/hexane 1o give 4-(4-chloro-2-fluoroanilino)-7-(2-

134 -

MBS - ESI : 1(#25¢thddylchion}ipyrid-4-F)memekvb-métRbyGuiazoline (285mg. 60%). Found
C.52.7 H4.3 %err]H[err]N[err]O[err]CIF 0.8H err] O 1. 8HC
Requi res C 52mP.2132W°C0, ° Exanpl e 89 Di et hyl

azodi car boxyl Q;ﬁm@%@cﬁ a,](bmgeoéfnmb @Jﬁeﬁndngsw SA): tsqksfk SH’FI@!eIQ?é 9R):0f

4-(4-chloro-2 uoroan| I N0) - 7- hydr oxy ui nazol I ne
0.5mmol ). (préepidedH);7.5- 7a(z{mdéklbr7tﬁ5éssllﬂhr8 lt‘rﬁelldﬁ éSrftSmgHME(tﬂ alH): 9\55E$(dﬂrﬁl e

24), tripheny 0S C‘Ifn 393ny. 1 .5

2 (b et hy' - SERPERBURBeRanol (9omg.  oHimoiS 8PS Hofdn 4RO A 1071
388). in 19 cgHhrirne, 8 HIG de (6 ) Reditive Ite 5817xt Hr @.4st iNned% or 16 hours
at anbi ent tenperature. The

Example 94
1.1 -(azodicarbonyl)dipiperidine (1.68g, 6mmol) was added in portions to a mixture of

4-(4-chloro-2-fluoreanilino)-7-hydroxy-6-methoxyquinazoline (640mg, 2mmol). 4-

20 hydroxymethyI-Z-(meth)-rlamino )pyridine (385mg. 2.8mmol) and tributylphosphine (1.6ml.
6mmol) in methylene chloride (50ml) at 0°C. The mixturc was allowed to warm to ambient
temperature over 2 hours, the insolubles were removed by filtration and the filtratc was
washed with water and brine, dried (Na,SO,) and the solvent removed by evaporation. The
residue was purified by column chromatography eluting with methylene chloride/methanol

25  (10:0 increasing to 9:1). The purified product was dissolved in acetone/methanol and a 1M
solution of ethereal hvdrogen chloride was added. The resulting precipitate was collected by
filtration and dried to give 4-(4-chloro-2-fluoreanilino)-7-(2-(methylamino)pyrid-4-
yl)methoxy-6-methoxyquinazoline hydrochloride (395mg. 45%).

*H NMR Spectrum (DMSOd,) 2.95(d. 3H): 4.05(s. 3H): 5.42(s, 2H): 6.90(d. 1H): 7.15(s,

30 1H); 7.40(d. 1H): 7.44(s. 1H); 7.58(t, 11); 7.62(dd. 1H): 7.95(d. 1H): 8.46(s. 111): R.75(s.

1H): 9.06(br s, 1H): 11.83(br s. 1H) '

SUBSTITUTE SHEET (RULE 26)



m xture was poured directly on to a silica colum and eluted with nethyl ene
chl ori de/ et hanol (95/5). The purified solid was dissolved in nethyl ene

chl ori de/ met hanol and et hereal hydrogen chloride (1 .5m of a 4.5M

sol ution) was added. The m xture was diluted with ether and the

resul ting prewopre®e was coll ected by filtration. washed wWPEHGBPHBHS15

and dried under vacuumto give

4- (4-chl oro-2-fluoroanilino)-6-nmethoxy- 7-(3®-(6-net hyl -

pyri dyl ) et hoxy) qui nazol i ne hydrochloride (97ng. 349%. "H NVR Spectrum
(DVMBQOd[ err]; CFCOOD) 2.78(s, 3H); 3.64(t, 2H): 3.98(s. 3H): 4.67(t. 2H):

7.46(s. 1H): \& 4%5?13440 H: 7.62(t. 1H): 7.68(dd. 1H); 7.85(d. 1H);
7.94(d. 1H): 8. 19(s. ;I%x-ﬁ 8.48(t. 1H): 8.88(s. 1H) 20 MS - ESI: 439
El erren'fl‘c‘clstahimj matesal was prepared as foHowsn d C52.7 HA4. 5 N 10 7

[ MH]
C[ er r ] Herr] N[ er r&%ﬁ:éfe’r %OCI 7 }%vla‘ oxy“c%ﬁiyn@nﬁ{ ﬁ?{{qj lrJJ'Iglrngrﬁ) (prepar(.dgas descrlbed for the

4 chl or o- 7- ( Ratingdeegiel in Ekampsie)se; AR e mﬁﬁﬁmﬁmqwmﬁmwﬂﬁodxﬂ%mo was
0. 16nmol ) _and 3- hydroxyaniline 19mmol ) in isopropanol (3m) and

i sopr opandl i beated in a Cagius yhefer 46, ﬁ@‘F’F g%"@fﬁ 2TFhe rafxuae 85 sliwedite n‘)olweéthst irred
at 80C for 1nm < aal:mﬁﬁe[artﬁﬁb&h %&B&ﬁd gﬂ%”“% §(91 drﬁ] h%@gge%oglb%ﬁ%}e rscalw{x/%/l &ﬂ?ﬂ]ethvl

filtration. I sopropano Tie
to give acetatc The orgamc layer was separated. dried (MgSO ) and the volatiles removed by

4-(3-h | d | ) et haxy) - 6- et hox i ne 30
hy((jfocﬁtjg?i(égnl | }ri%lz Sl l{eruasap%gl‘c&\ycgle Cig%@tgggghv 3“ Iﬂ’u\lﬂl?l'laeztg\’lldrclcewte

PCT/ GB96/ 030#pgive 4-h droxvmcthyl-’-(meth lamino)pyridine (440m" 46%) as a vellow oil.” 135 -
"H NVR Spect rum ( DVB B A TTE e g e ol

[ e rlJ( CF err]3 2
4.78(t. 2): NMféapccm(D SOd, ) 272¢4. 3Hy.357d. 28101 3. 15 H):76. 300prsd. 111D4)6.35¢d.
7.74 1 s. 1H 8.87(s. 1 9.22(s. 1
VS -(SESI B H) FN%%IH;@%S@AF[ ( Anal y)S| S: ( i Fofmd H)C 52.7
H4.9 N15.1 Cerr]Herr]Nerr]dJerr] 0.6H err]O 1. 85HC

Requires C 52,7 .9 N 15. 4% The starting material was
prepared as %‘éﬁuggsé Di et hyl azodi carboxyl ate (435ny.

2.5mml ) was addel] d{a8sHitapbonyNdiipeHERE 15682 61Rinol ) was added in portions to a mixture of

15 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (640mg. 2mmol). 4-
hydroxymethyl-2-(dimethylamino)pyridine (426mg. 2.8mmol) and tributylphosphine (1.6ml.
6mmol) in methylene chloride (50ml) at 0°C. The mixture was allowed to warm to ambient
temperature over 2 hours. the insolubles were removed by filtration and the filtrate was
washed with water and brine. dried (Na,SQ,) and the solvent removed by cvaporation. The

20  residue was purified by column chromatography eluting with methylene chloride/methanol
(100:0 increasing to 95:5). The purified product was dissolved in acetone/methanol and a 1M
solution of cthereal hydrogen chloride was added. The resulting precipitate was collected by
filtration and dried to give 4-(4-chloro-2-fluoroanilino)-7-(2-(dimethylamino)pyrid-4-
yl)methoxy-6-methoxyquinazoline hydrochloride (305mg. 30%).

25 m.p.290°C
‘H NMR Spectrum (DMSOd,) 3.05(s. 6H); 4.05(s. 311); 5.45(s, 2H): 6.95(d. [1):; 7.35(s.
1H): 7.42(dd. 1H); 7.56(t. 2I1); 7.62(dd, 1H): 8.00(d, 1H): 8.55(s. 114); 9.80(s. 1H): 11.95(br
s. IH)
MS - ESI: 454 [MHY}'

30 Elemental analysis: Found C 472 H 49 N12.1
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10 7- hydr oxy- 6- net hoxy- 3

- ((pival oyl oxy) net hyl ) - 3. 4- di hvdr oqui nazol i n-4-one (6 12ng _ 2mmol ) .
(prepared as described for the starting naterial in Exanple 85).

2- (i mdazol -1 - yl) et hanol (280ng. 2.5mmmol), (J. Med. Chem 1993. 25
4052-4060) . awe svrisebrienyl phosphi ne (655ng. 2.5mmmol) i nPOEGRIE/ENTS
chloride (10m) at 5C. The m xture was stirred for 10 m nut es at
5[err]C and then | hour at anbient tenper re. The m xture was poured
directly on 15 to a silica colum and el tt'ed with nethyl ene
chl ori de/ met hanol (95/5) to give 7-(2-(imdazol -

| -yl)ethoxy)-6- pi val oyl oxy) net h di hvdr ogui nazol i n- 4- one
(640ny. 800 % “rr% ‘I}‘%y M{ék(\/li"gpectrumq‘("ebélyf‘épr]y f:59N 1 gé%; 3. 98(s.
3H); 4.34(m 2H) 4.45(m 2H): 5.94(s. 2H): 7.02(s, 1H); 7.07(s. 1H):
7.1 1(s. 1H); 7.64(s. 1H); 7.67(s. 1H): 8.17(s. 1H M5 - ESI: 423

[ MNa] 20 El enmentle staitied metedal was prdpargdds follows:- C 58.3 H 6.4 N 13.9
%eg(ry] Heerr] I\l[rglrxlu]req)le{&c,l'b(())rlouli7 Fﬁo%v}ne’hy @ln(i}%e(\gg%gfnsm%) (prgpa?gd azs desclx-'ibgd ?or lhlg
-yl) et hoxy) - Sartlp hﬁl@:}‘mﬁnx(ﬂxﬁh‘ﬁ&lm | a0 Winiazhyathihe B30/l of a 30% solution in ethanol) was
di hydr oqui nazol i n-4-one (640 6nnn|2 i n saturated nethanolic anmoni a

(10m ) was heatedig Plcraf'éﬂtupﬁi n%é heaws a200°C o (Fhe miture avep allowadrte cootiand thsl at i | es
were renoved ek

col | ect edvby “WP’?W?%?\& &gwdé‘l@ g‘ ?a?ed QJ\}I gg‘ﬂdg@nﬁ tb 0 #b%H&g%)q%fw ahi eﬁ‘wacem

(i m dazol - | The onl.mt:hbwyx)w&swmrtte&wrﬁd (Mng(hy dnddye ivoladies fretnodedbeevafddtion.

909 . ectr 9 : 4-4.5(m 4

6.9(s. 1H): ﬁ&%‘%@ %P“"Lfyéé’ﬁf aRn'¢ 'O"HWWP% %';(lgg ﬂhfﬁw';w?tage %H)ed)
7.99(s, 140 hvdroxvrﬂ@hvl-”EalmctQﬁZmﬁlWhﬂyndﬁQ(1 g ﬁ%%@loﬁ%ﬂ' ysis: Found
C57.8 H5.2 N 19.3 WO 97/225

PCT/ GB96/ 03044 NMR bpcurum(DMQOd) 3. 00[9 6H): 4.40(d. 7H) 5.20(t. 1H): 6.45(d. 1H): 6.3%s.
Cerr]Her r] '}E{?Wd(ﬂ th)] 0.3Herr]O Requi res C57.7 H5.1 N19.2%
A m xture

7-(2-(im dazMMES’II 183 IMKRY) - 6- net hoxy- 3. 4- di hydr oqui nazol i n- 4-one -

(412mg. 1 .44mol). thionyl chloride (5 m) and DMF (0.2m ) was heated at

reflux for 1 hour. The m xture was diluted with toluene and the
vol ati | es5sweERampERéed by evaporation. The 5 resi due was suspended in

met hyl ene chloride. cooled to OC and agueous sodi um hydr car bonat e

sol ution was adde® mixfEe plds(3-bydaeryprapcd-pi-1 ybeyridhes mm&dtﬂmw and thionyl i on
and dri ed chloHﬁ'@@r n“?ﬁHUf%{sé)(tl BinY)Svas gnrred 3t room temperatyre for 2 hévgrg The volatiles
az ng.

4-chloro-7-(2-( hoxy) - oxyqui nazol 1 ne (
599%) . HweéRe®peat pyuovap¢rdidQd [geverchyde4-(0-ch{osopréi-}-cn4 -yWipyriding hiydrochidriem -

gH)88 ( S 8%(_|Sj (l]!kpm:g. 3.‘)%?1&1501 )} j.[QliS p]ilc;gu:cl \7~'as4 s:ll-(fdtstd lolakkxi-xtuZé (A)'19 4—?4-chjlc|)_1|')oi'_’~aﬁo7rga(n?lino}-lrl'z '
20  hydroxy-6-methoxyguinazoline {500mg. 1.6mmol) and potassium carbonate (500mg,
4.9mmol) in DMF (20 m!) and the mixture stirred at 100°C for 1 hour. The reaction mixture
was allowed to cool and partitioned between ethyl acetate and water. The organic layer was
scparated, washed with water and brine. dried (MgSO,) and the solvent removed by

evaporation. The residue was purified by column chromatography cluting with methylene

[£%)
n

chloride/methanol (100/0 increasing to 95/5) and then by reverse phase (C18) HPLC eluting
with methanol/water (30/70 increasing to 50/50) to give 4-(4-chloro-2-fluoroanilino)-6-
methoxy-7-(3-(pyrid-4-yl)prop-2-en-1-yloxy)quinazoline (1 Smg, 4%).

'"H NMR Spectrum (DMSOd,) 4.00(s. 3H): 5.05(d. 2H): 6.93(d, 1FD): 7.11¢dt, 1H): 7.40(s,
1H): 7.40-7.43¢(m. 2H): 7.60(t. 1H): 7.65(d. 1H): 7.80(m. 2H): 8.05(s. 1H): 8.70(br s. 2H)
30 MS-ESIL 437 |MHJ
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M5 - ESI: 327 [ M\a] Exampl e 91 Di et hyl
azodi car boxyl ate (220[err]l 1.4mol) was added dropwi se to a sol ution of 4-
15 (4-chl oro-2-fluoroanilino)-7-hydroxy-6-methoxyqui nazol i ne (150ng.
0.47mmol ). (prepared as described for the starting nat n

Exanpl e 24). 2WPP1228%_triazol - 4-yl)ethanol (64ny. ﬁﬁﬁﬁf’?"ﬁm

tri phenyl phosphine (369ng. 1 .4mol) in nethyl ene chloride (5m) and the
mxture stirred for 30 minutes at anbi ent- érperature. Further 2-(1
.2.4-triazol -4-yl)ethanol (16mg. 0. 14mmol ). triphenyl phosphi ne (37ng.
0. 14mmol and di ethyl azodi carboxylate 20 (22[err]l. 0.214nmmol) was added
and the mxture stirred for 1 hour at anbient tenperature. The
precipitated solid was collected by filtration. washed with nethyl ene
chloride and met hérrhslbtaninsmatqivdiwmprsnhredmdb"m&tuum The solid was di ssol ved

in methylene chlorid Jo drogen_c |de

of a 2.2M sol uti or?) % %gzdgml%?'q l\'/6 ?h"?o ?anch@()mm(ﬂf ?ﬁf?lg‘c'f{ ewa
evapor at i on, iulﬁed suslpexdndnefﬂ’dwdroxmh\ﬂumhai}dlﬂd»spmmmhhl&bmldéqI7J7eg;tzemnktﬂ) in THF
filtration, et her and_ dried under vacuum to ive

4- (4- chl oro- 2(591“96‘? g;g ((3 F‘%é‘rf] antHgtql]lgw to warm to -30°C and stirred for 2 hours. 4-

"HRWR Spect 1 RS ‘i‘q”%p%‘%%éﬂ D T bt o e
4.85(t. 2H): mixtdre tirrediford hour at -30%C 48{ thich cobléd;to 7706Q( tl-Bul,HblthlLin 62(shal.of 4H) :
EI ér‘rlagltsél 1;?](3 @18 (u%lon m'_Rexam. 5&@%01& avastldded amtthﬁgeaguon mlgftlgc #:’?43]% ﬁ)?Cfor |

WO 97/ 22596  hour. The mixturc was quenched with isopropanol and allowed to warm to arﬂﬁZnt
Cerr]Herr]Nerr](er F.0.5H err] O 2HQ Requires C 45.9 H3.9 N
16.9% 10" tcmperaure. 5911@% 4 AGUEPYSENBRIIYM ahlomow@pmad% the preanis layer

A sol ution of

1967. 5 1664 .'%%gth ﬁ?ﬂ*&ﬁgﬁfﬁfﬁ%ﬁ?‘g&g& dm?th(ézf%'ng"g j‘é?ﬁano’ﬁgﬁ%gﬁg&eﬁ&ns
70mmol ) i n bewerenveasledSyith) brinc and ezl {mndamthc eélhulx:s feorovéd browaporat'rbm The
m xt ure was aII thes enov evapgration
and the resi dg& V%WBWWEHC%}“‘ES Q’éfﬂ\aﬁhﬁ‘f’ﬂf&‘é{ﬁmﬂ% ‘ﬁfﬁ"’%do ? % &

met hyl ene chlwdr&@bmtﬁaﬂmyl)ﬁﬁﬂﬁﬂco foI | owed by 85/15) to give 2-

1.2.4-1 1) et hanol 328ny. 419 .
( 1820 s ) SR (328ng. 419

Example 97 _
A suspension of 4-chloro-7-(2-(1.2 4-triazol- | -yl )ethoxy)-6-methoxyquinazoline
(214mg. 0.7mmol). 4-bromo-2-fluoroaniline (160mg. 0.84mmol) in isopropanolic hydrogen
20  chloride (Iml of a 5M solution} and isopropanol (5ml) was heated at 80°C for | hour. The
mixture was allowed to cool. the precipitate was collected by filtration. washed with
isopropanol and then ether and dried under vacuum at 70°C to give 4-(4-bromo-2-
fluoreanilino)-7-(2-(1,2,4-triazol-1-yl)ethoxy)-6-methoxyquinazoline hydrochloride
(55mg, 15%).
25  'HNMR Spectrum (DMSOd,) 3.9%(s, 3H); 4.62(1. 2H): 4.75(t. 2H): 7.37(s. 1H); 7.5-7.7(m.
2H); 7.81(d, 1H): 8.04(s, 1H): 8.24(s. 1H); 8.63(s. 1H); 8.84(s. 1H): 11.52(s. 1H)
MS - ESI: 459 [MH]
Elemental analysis Found C 418 H 34 N156

CyHBIFN,O, 0.8 H,0 1.9HCl Requires C 420 H 36 N15.5%
30
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10 ' H NMWR Spectrum (CDCl[err]) 3.97(t. 2H): 4.1 1(t. 2H): 4.9(br s. 1H):
8.06(s. 2H) M5 - ESI: 113 [ MH| Exanpl e 92 1.1

' - (azodi car bonyl ) di pi peridine (480ng, 1.9mvl) was added in portions to a 1
5 mxture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-nmethoxyqui nazoline

(200ng. wo &passgl ), 3- benzyl oxypropanol ( 150[err]gl. OrCI3GBASI0307and
tri butyl phosphi ne (459[err]l. 1.86mmol) in nethylene chloride (20m)
at 5C. The reaction was stirred for 1 hounsat 5[err]C and then for 18
hours at anbient tenperature. The mi xture was diluted with ether and
stirred for 15 mnutes. The insolubles were renoved by filtration and
the volatiles vver& rempved 20, fromthe fl(lélirate by evaporation. The

resi due was parti fnoFEYnS BRfREial wes pigRaredasdallowssng wat er . and the
organi c | ayer wasm&m%&&m&pm&q1(1m5fai,ﬁ6|5mnamdhmmws%nuﬁ&mfzed by
evapor ation. M sol ution of ethereal hydrogen chloride was added

to the resi ddwdmxhé-m@m:dytq-ﬂglvsbmﬁy)mthyl) -3.4-dikrdroguiderndid-4-onev bi7 lzné 55:ynmol>

t | {
evapOr et on o gL RSP A Y ST S SO . .
met hoxyquisn azﬂi:hcnﬂph)sﬂhme hl i7dﬁu(lﬁﬂﬂig:d aB31'Q) Thc mixturé %M&N&DW&M
(CDCI[err]) 2.12(t 4.00(t. 3H): 4.28(t. 2H): 4. 45
2

7 ambicpt é?gmatwndz %&é ?ta 1) hgp. Ehteer(xfurc VRS pouredeh(ea'éw onjga ¢ nzy( s.

\1/\8) 9 7? Zgg(gg of m'ﬂla and elute&@uth nﬁﬂyienﬁ @ﬁ]oﬁ&@ﬂncthaﬁtﬁ (95/5’%@ We%-ﬁéthoxy-}

PCT/ GB96/ 030 Rtpivaloyloxymethyl)-7-(2-(1.2.4-triazol-1-yl)ethoxy)-3.4-dihydroquinazolin-4-@r#g 1 .64 ¢.
1.1 '-(azodi Cﬂ%onyl ) di pi peridine (840ng. 3mmmol) was added in portions to a
m xt ure Of 4- (4-chl oro- 2-fl uor oani | i no) - 7- hydr oxy- 6- met hoxyqui nazol i ne

(315ny, 1mml‘)lNremrsﬁec:4um (DM%daydnwwmhuh(agpun sh(n8ehr Lo hanet. (460My. 1
.4mmol ). (J. Het. . and trlbut}/lmphosphi ne
(800[err]l. RS- )JW %Péf HWe-ﬁél(bHIIBﬁa@d(ﬁb)mg)‘“(at”ﬂ)bgo%’e xture was 5
allowed to I terrperature over 2 hours. the insolubles were
renoved by s F@E??gt% and the filtrate was washed with water and
brine. dried Elbin¢raalrah8lghier r] ) aFfebndhe solG/En$ 11 6.0r edbV@d by evaporation.

I eS0T o0 b coL U OTEIOR AU S GIYD
was recrykt al | i sed solution of 6-methoxy-3-((pivaloyloxy)methyl)-7-(2-(1.2.4-triazol-1-yl)ethoxy)-3.4-
dihydroquinazolin-4-one (1.6g. 4mmol) in saturated methanolic ammonia (25ml) was stirred
at ambicnt temperature for 2 days. The volatiles were removed by evaporation. the solid
residue was triturated with ether, collected by filtration and dried under vacuum to give 6-
methoxy-7-(2-(1.2.4-triazol- 1 -yDethoxy)-3.4-dihydroguinazolin-4-one (1.1 1 g. 98%)
20 'H NMR Spectrum (DMSO d,) 3.84(s. 3H): 4.51(t. 211): 4.65(1. 2H): 7.16¢s. 1H): 7.44(s. 1H):
- 7.89(s, 1H); 7.99(s. 1H): 8.55(s. 1H)
MS - EI: 287 [MT

Elemental analysis Found C539 H46 N 246
C:H\.N,0, Requires C544 H46 N 244
25 A solution of 6-methoxy-7-(2-(1.2.4-triazol-1-yl)ethoxy)-3.4-dihydroguinazolin-4-one

(1.11g. 3.86mmol) and DMF (0.6 ml) in thionyl chloride (15ml) was heated at reflux for 1
hour., The mixture was allowed to cool. toluene was added and the volatiles were rcmoved by
evaporation. The residue was partitioned betwcen methylene chloride and water and the
aqueous layer was adjusted to pH8.5 with saturated aqueous sodium hydrogen carbonate

30  solution. The organic layer was scparated. washed with brine. dried (MgSO,). and the solvent

removed by evaporation. The residue was purified by column chromatography eluting with
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from net hyl ene chl ori de/ hexane to give 4-(4-chloro-2-fluoroanilino)-7-(2-
10 et hoxycarbonyl pyri d-4-yl) nmet hoxy- 6- net hoxyqui nazol i ne (285ng. 60% .

mp. 212-214[err]C H NVR Spectrum (DMsQd[err]) 1 .30(t. 3H): 3.96(s.
3H): 4.35(qg.2H): 5.45(s. 2H): 7.14(s. 1H): 7.35(dd. 1H) m
2H): 7.85(s. W@9TB965(s, 1H): 8.35(s. 1H): 8.75(d. 1H): §(T7G‘§’f’§6°§£
El enental anal ysi s: Found C58.9 H 4.4 N 12 15
Cerr]Herr]OFNerr]err] 0.5 Herr]O -143-Requires C 58.7 H44 N
11. 5% Exanpl e 94 1.1 '-(azodi carbonyl)di pi peri di ne

(1.68g. 6mmmol) was added in portions to a m xture of

4-(4-chloro LY Wl B @lel WEth(BO B lectéd By )
4- 20 hydré{lﬂ%ﬁﬁ%ﬁﬁ%h%&%ﬁx?lgﬁﬁgmgﬁr%gﬁne 3385 ) Ze8mml) and ©
~tributyl phos pihranEn(\&ashﬁdTWuh water andothesmétheri andrdsietl yhden gacuumap igike 4barPie-at 0C.

The mxturewa al .o anbet ture over 2 hours,

t he i nsol ubl &‘: (-,7 (\ﬂprﬁ TF-YI e[tl}ogly q(‘)’h“az?ior%' ct%sﬁﬁrg"n??rgt e was vvashed
W th water ang NMRWectélint awwa{)e:r 91(&3IBr 4.b3(dar2e HR0EQINDNT. 3N DTS Y.
evaporation. The resi due was purified by col um chromat ography

el uti ng wit h Bt h§NeddchpUpi db $8%matddl 25 ~( 10:0 increasing to 9: 1 ).
The purified goggfz 30 Hi-l ssolved in acetone/ nethanol and a 1 M
sol ution of 'hereal m gen chloride was added. The resulting precipitate

was collected by filtration and dried to give

4- (4-chl oro-2-fluqroanilino)-7-(2-(nmethylam no)pyrid-4-

yl ) met hoxy- GMui nazol i ne hydrochl oride (395ny. 45% . "H NMWR
Spect rum (DVBO[ er r e %llgﬁfn@ lllﬁﬂl'ihte répr@s'éﬁﬁtw@;kﬁ)mmﬁeﬂt%ﬁdos&d)torn& (Q)Q(aﬁhmg e
7.15s, 30 1H); 7.40(d. 44(s. 1H): f(t

7.95(d. 144): @mpogni OfJfH)n“lBl pse nharmaceuuca.rl vmycembb@ebrheseof mca q_r*:fnws'efmé
]P',E.DI_/ CR96/ 0307tgr thuapélvp c%?é)l%%ﬁ\%gcuc use in humans: - 130-

M5 - ESI: 440 [M—I] The starting rraterlal was prepared as
foll ows ture of 2-chloro-4-hydroxymethyl p r} ne (1.0g. 7muol).
(prepared as (aésc for the starting materi Exanpl e 58). and

met hyl ani ne (30m  ofompa@®é ol ution. in. ethangl). wastoe heated in a Carius

tube for 16 hours at 200C. The mi xture was allowed to cool and the
m xture pbYtitionedLlsaosedhEWat ur-at-ed--agueous-sodi-uhhitir ogen car bonat e

?ﬁx'ggtoi[ on f?daﬁéhi"he Croscar gﬁﬁé%tsgg.#@g.d9{539n.'..se....'..ﬁxe.r....\f@é separated. dried

Maize starch paste (5% w/v paste) ........ccoccecevmeneee 2.25
Magnesium StCarate.......cccocvvrccrerisricssaressnineniien 3.0

20 (b Tablet 11 mg/tablet
Compound X ... rstsrsessne s n e ens 50
Lactose Ph.EUL....cociiiiiiiiiieisecisicnsc e 22375
Croscarmellose sodium ........oocevnrenicrcisiisinnnene 6.0
Maize SIArCh......cccinvnireiniisnsnmsaeinineesseessessssoneenne 15.0

25 Polyvinylpyrrolidone (5% w/v paste).......ccoverereenn 2.25
MagnCSium SIEATALE .......cceccrerernsenreensenssnssesaseensanse 3.0

(¢) Tablet 111 mg/tablet

Compound X .....oooeoicrrccrccsscercsssnsseensnaens 1.0

30 Lactose Ph.EUr .o ccccverccmnnren e 93.25
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evaporation. The residue was purified by colum chromatography eluting with
ethyl acetate to give 4-hydroxynethyl -2- (et hyl am no) pyri di nc (440ng.
46%9 as a yellow oil. 10 'H NWR Spectrum (DVMsBQd[err]) 2.72(d. 3H): 4.35(d.
2H): 5.1 5(t. 1 H): 6.30(br d. I H: 6.35(d. 1H):6.38(s. 1H):7.85(d.
1H) Bxsopteseh . : 1.1 '-(azodi carbonyl) di ppoecBske3ers
(1.68g. 6mvl) was added in portions to a mxture of 1 5

4- (4-chl oro- 2-f 1 uoroani | i no) - 7- hydr oxy- 6- mpjshoxyqui nazol i ne (640ng. 2nmmol ).
4- hydr oxynet hyl - 2- (di net hyl am no) pyri di ne (426ng. 2.8mmol) and
tributyl phosphine (1 .6m. 6mml ) in nethylene chloride (50m) at OC
The m xture was aIIQwed,to war m.t o anbi ent tenperature over 2 hours.
t he insol ubl es were f%sﬁﬁrwgoﬁf%'luﬁ'r"a't"i"OTT'"a:n‘d"'t‘h‘e,'"‘f'l Mtrate was washed
with water and bri neMaighsueéch gR[(s%J/oGhaEy.].)...and. t he /ol vent renoved by
evaporation. The 20 residue was purified by colum chromat ography el uting
with nethyl ene chl oMaEBESHER BEHBIE - - eervees (100:0-inereddl ng to 95:5). The
purified product was dissolved in acetone/ nethanol and a 1 M sol ution
of ethereal hydrogen chloride was added. The resulting precipitate was

col | ected by (d) fdapsulait i on and dried to give mg/capsule

4- (4-chl oro-2-fluoraqganilinp)-7-(2-(dinmethylam no) pyr.i d4-

yl ) met hoxy- 6- net hoxg‘%ﬂ}pﬁﬁ rne tydrocttori-de-¢305m® 309 . 25 mp.

290[ err] C " H WRosractdum. (PVBQd[ err]) 3. 05(s 4g8k) ; 4. 05(s. 3H);
5.45(s, 2H): 6.95(d. 1H): 7.35(s. 1H); 7.42(dd. 1H); 7.56(t. 2H);
7.62(dd, 1H) 8. 00(d Magmgsium SEHaL....1hf)-.r 0. 80(-&odd)eie. 15 1. 95( br s. 1H)
M5 - ESI: 454 [VH 30 El emrental anal ysi s: Found C 47.2
H4.9 N 12.1 WD 97/ 22596

PCT/ GB96/ 0B07te) Injection | (50 mg/ml) - 140-
C[err]H[err],CIFN[er%qg, 3,1Cl Herr]O - Requires C 47.6 H 4.5 N

12. 1% Canpottd, Kt t-ngmat-eri-al-was-prepard¥e ¥4 f ol | ows : - A

m xture of 2-chl or o-if $oulin® ¥ydrekiBy sdhidndi.ne. (1. 09. 7814 Jy (Prepared as
described for the 5 starting material in Exanple 58). and di nethyl ani ne

(30m of a 30% sol uthlghHydroghlprigysid was heated in a Carius tube for 16
hours at 200C. The m(fétaﬁfugtﬁ’i@t%‘ﬁé)l owed to cool and the
15 Polvethylene glycol 400..........cccoeeeeveenveieeereenenne 4.5% wiv

Water for injection to 100%

() Injection ] (10 mg/mi)
Compound X ....cccceeeeimerumeccennmrinese e rescssrenees 1.0% wiv
20 Sodium phosphate BP ..o 3.6% wiv
0.1N Sodium hydroxide solution............ccecenuvenn... 15.0% viv

Water for injection to 100%

(g) Injection 111 (1mg/mlbuffered to pH6)
25 Compound X ......cooieenerennrnrenernrnrersessserecesesensane 0.1% wiv
Sodium phosphate BP ...........vocvcveeereereee 2.26% wiv
CitriC ACH ..ot cecsneneceneeesesns e enenssnenns 0.38% wiv
Polyethylene glycol 400............cvoveveereiveeeennnnnn, 3.5% wiv

Water for injection to 100%
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m xture partitioned between saturated aqueous sodi um bi carbonate sol ution
and et hyl acetate. The organic | ayer was separated. dried (MySOerr])
and the vol atiles renoved by evaporation. The residue vvas purified by
col um chromat ography eluting with ethyl acetate to give 4-

hydr oxymet hy| wb gdeswet hyl ani no) pyri dine ( 1g. 94% as a vyel I"GW‘&"F’"”’S

"H NWVR Spectrum ( DVvsQd[err],) 3.00(s. 6H): 4.40(d. 2H): 5.20(t. 1H):
6.45(d. IH): 6.55(s. 1 H: 7.96(d..14.- M5 - ESI: 153 [MH ]®

15 Exanpl e 96 A m xture of 4-(3-hydroxyprop-2-en- |
-yl)pyridine (1 80ng. 1 .3mol) and thionyl chloride (0.3 m) in

tol uene (1 was stirred at roomtenperature for 2 hours. The vol atiles
were renoved evaporation to give crude 4-(3-chl oroprop-2-en- |

-yl ) pyridinc hydr OC'meQibhdﬁlurmulauox{shxa?%@bwﬁw@ﬁymmiv)n)uo'ﬁhl mogedonts eklhkaswaihded
to a mxture of 4-(4-chloro-2-flyoroaniling)-7-

hvdr oxv- 6- metiifphaenacauical 3mh eTI(e%‘dﬁlj(a)'_(c)Gﬂﬁ?’tﬂc)anfﬁﬂ c%?da@’s‘ioﬂﬁ?'ﬁlaf‘ﬂmf‘% for
(500ny, . ure stirred at 100[err]C
for 1-hour. fﬁénﬁeacérlzﬂgﬁg?np?iﬂzﬂ%%?cmu)osg%géﬁﬂ?\g\%% to cool and partitioned
bet ween ethyl acetate and water. The organic |ayer was separ at ed.
washed with water and brine. dried (MgSO4) and the sol vent renoved by
evaporation. The residue was purified by colum chromatography cluting with
nmet hyl ene 25 chl ori de/ met hanol (100/0 increasing to 95/5) and then by
reverse phase (C 18) HPLC el uting wi th et hanol /water (30/70
increasing to 50/50) to give 4-(4-chloro-2-fluoroanilino)-6-

met hoxy- 7- (3- (pyrid-4-yl)prop-2-en-1 -yl oxy)qui nazoline (15ng, 4%.

"H NMR Spectrum (DvsSQd[err]) 4.00(s. 3H): 5.05(d. 2H): 6.93(d 1H: 7.1
1(dt. 1H): 7.40(s, 1H): 7.40-7.43(m 2H): 7.60(t, 1H): 7.65(d. | H):
7.80(m 2H): 8.05(s. I H: 8.70(br s. 2H 30 M5 - ESI: 437 [MH'

WD 97/ 22596

PCT/ GB96/ 03075 - 141 -

The starting material was prepared as follows: - n-Butyl lithium
(25m of a 1 .6Msolution in hexane. 40mvl) was added dropwi se to a
stirred suspension of 2-hydroxyethyltriphenyl phosphoni um brom de (7. 74qg.
20mmol ) in THF 5 (50m ) at -70[err]C and the m xture allowed to warmto
-30[err]C and stirred for 2 hours. 4-
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Pyri di necar boxal dehyde (2.16g. 20mmol) was added to the resul
solution. and the m xture stirred for 1 hour at 30[err]mmlj“mmm""”“lll
cooled to -70[err]C. n-Butyllithium(12.5m of a tronunm
hexane. 20mmvl) was added and the reaction mxture stirred at -70[err]C for

1 hour ure was quenched wi th isopropanol and war m

to anbi ent 10‘-’0699 %%% ature. Saturated agueous ammoni um chl O?I c{g so? htgl on

was added. the organic |ayer separated and t he aqueous | ayer extracted
with ethyl acetate (3x50m ). The conbi ned!4xtracts were washed with
brine and dried (MgJSX) and the vol atiles renoved by evaporation. The

resi due was @lLAIMSed by col um chromat ography eluting with ethyl acetate to
give 4-(3- hydr oxyprop-2-en- 1 -yl)pyridine 15 M5 - ESI: 136 [ MH

Exanpl e 97 A suspension of 4-chloro-7-(2-( 1 ,2,4-triazol- |

-yl ) et hoxy) - 6- met hox ¥gliteridme derRtive of the fodhag: 0. 7nmol ) .

4- bronp-2-fluoroaniline (160ng. 0.84mmol) in isopropanolic hydrogen 20
chloride (1m of a 5M solution) and isopropanol (5m ) was heated at

80[err]C for 1 hour. The m xture was allowed to cool. the

precipitate was collected by filtration. ywashed with i sopropanol and
then ether and dried under vacuum at ll

%, 0 give 4-(4-brono-2-
fluoroanilino)-7-(2-(1,2,4-triazol-1-yl t Jo §)m6 met hoxyqui nazol i ne

hydr ochl ori de (55ngy. 15% .R25 Z H NVR Spectrum (DVMSQd6) 3.99(s, 3H);
4.62(t. 2H), 4.75(t. 2H): 7g37(s . 7.5-7.7(m 2H); 7.81(d, 1 H);
8.04(s. IH): 8.24(s. IH; 8.6 ; N8.84(s. 1H): 1 1.52(s. 1 H) \S
- ESI: 459 [VH| El enment a l\ysi/lls Found C41.8 H3.4
N 15.6 5 C[err]H[err]Br- _ &Nr] 0.8 Herr]O 1.9 HO Requires C
42.0 H 3.6 N 15. 5% 30 WD 97/ 22596

PCT/ GB96/ 03075 ( - 142 -

The starting material was prepared as follows Di et hyl

azodi carboxylate ( 1.1 ml. 7mml) was added dropwi se to a solution of 7-
hydroxy 6 me{wlexgin: 3- ((pi val ovl oxy ) net hyI) 3. 4-di hydr oqui nazol i n- 4- one (1

Phar m Fr m??%péegc'gf)égfag%) andt%(b Zﬁ }glrs% phos ph: Elg'%(llgﬂégkg%ml(sr cooI ed
at 5[ err] Q0 Teeerein RE(R*eRWRS amd R’m&ehhﬁ:lqamddfmhytreprebems hydrogen. C, ,alkyl or C,.
salkoxyC, .alkyl):
R' represents hydrogen. hydroxy. halogeno. nitro. trifluoromethyl, cvano. C, alkyl. C,alkoxy.
C,..alkylthio. or NR"R'' (wherein R' and R"'. which may be the same or different. each
represents hydrogen or C, ,alkyl);
15 R’ represents hydrogen. hydroxy. halogeno. C, .aikyl, C,..alkoxy. triffuoromethyl. cyano.
amino or nitro;
m is an integer from 1 to0 5;
R® represents hydroxju halogeno. C, ,alkyl, C, ,alkoxy. C,.alkanoyloxy. trifluoromethyl, cyano.
amino or nitro; _
20 R'is selected from one of the following eight groups:
1) X' (wherein X' represents a pyridonc group. a phenyl group or a 5 or 6-membered aromatic
heterocyclic group with 1 to 3 heteroatoms sclecied from O. N and S. which pyridone. phenyl
or heterocyclic group may carry up to 5 substituents selected from halogeno. amino, C_alkyl.
C,..alkoxy, C, jhydroxyalkyl, C, ;aminoalkyl. C, ,alkylamino. C, jhydroxyalkoxy, carboxy.
25 cyano, -CONR"R" and -NR"COR" (wherein R, R". R" and R'*, which may be the same or

different. each represents hydrogen, C_alkyl or C, alkoxyC, ;alkyl)):
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anbi ent tenperature and stirred for 1 hour. The m xture was mllmml"jmmwnmll
on to a colum of silica and eluted wth nethylene chlo

(95/5) to give 6-nethoxy- 3- ((pi val oyl oxy) met hyl ') - 7- ( 2- ( ¢

2. 4 triazol-1 -yl )ethoxy)-3 ,4-dihydroqui nazolin-4-one (1. 64g 749 .
10 'H NWR Spgl 9"7H599£ DMSQd[err]. CFCOOD) 1.12(s, 9H): 3. 87( ycTiineb3e757( 1t .
2H) : 4. 74(t % 5.92(s. 2H): 7.24(s. 1H): 7.51(s. 1H): 8.36(d. 1H):
8.41(s. 1H) 9.02(d. 1H) M5 - ESI: 424 [ MNa] El emrental anal ysi s
Found C56.5 11 6.0 N 17.6 'M(‘:’[‘[err]H[err]N[err]QERR],

Requi res C 56.9 Hb5.8 N 17.% 15 A sol ution of

6- met hoxy- 3- R{Bi. Mﬂtkb@)l(wkgrylnéi lisyasdefingdohegeinbefareld- t ri azol - 1 -yl ) et hoxy) -3, 4-
di hydroqui natz’?h‘ gl&eny ﬁe(vshé{ X! éqy?étinchﬂeégxt%\ro?et) £d nmethanolic ammoni a

(25m) was s enpérature’for 2 days. The volatiles
wer e rermved4bv,@mamxacwmln Xhis as défimkd herembefoees)l due was triturated with

th |l ected by T |t t dd d
et hoky- 7- (250 ClaBRUX wkerio IV Fpreseit Sy 1o SB- oy ol A 05 -GONRY- -
(1.11g. 98% ggpq%"‘H WP%FWW(%@QI@[’ GK'T R") RB agéﬁg' ea@Hﬁde ndentl{t - 2.

4.65(t. 2H)" 89(s, I'H; 7.99(s. 1H:
8.55(s. 1H) reprcsemk/Bydmﬁn CR8lkyl &v]C,. ,alkoxv(E}a&w@nmdm mmygnqgi herembefq:@und

C 239 H 4@ allsfy v whereind GepbddRr 0L 58186 A5 L oco- -NR CO-. -CONR=-

Requi res A"sol ut1 on

?1mit1 hoxy378g25(§1n)R2‘ 4gtﬂgh7¥xoér.Nk” Wk)eeédilﬁxyk 13{24 Rlil andRdepch mi:péndanmfh one .
g nol ) an in thionyl c s heate
at refl ux forreprescms hydmegem C ?FH‘é‘lﬂ‘i&ot@k@‘hﬂas'“Q‘Il\a&uéﬁ 'i‘t‘?dféﬂ?dg’l‘ef%?t\{f%‘?f@ was
added and 4§ m@sﬁ s P TOGfsdts 0. -S.. -SBARSORLIOTD-. e“CosLCRRES
partitioned ene chl ofide and water and t 19 ueous

| ayer was adj uSthNR ’f-o-N:lHES(B- i -NR s éwherein &F. RURBIR” st mChymcgg%ﬁnﬂy

o et o0 TERRSEE vApye b TP b B 80 SRREEL Ak pp RSt

resi due was myg, {164V, AN Ybicpsan - salSut-bOg -sm-hNR“co- -CONR™-, -V\D
97/ 22596

PCT/ GB96/ 030 780-NR™-. -NR*SO,- or -NR*- (wherein R”. R®. R", R* and R* cach indepengonily_

met hyl ene gil e/l B €, ARBx R Atk 15EhaS0! ik &s aiRed hdrkitibetbies! 2 t h
et her. col Iclgcr?gl(ﬁ&g‘ Slmhm&?ﬁtrat ?on" x*t ”? wat'er and th(;n1 et he?j and
dri ed under v:apnesamst-bll-gl-me -§-.0h HCH o5 \Gith the provmettmwefﬁ-f'{' ds gelepted from enc of hy) -

1-yl )ethoxy) ui n 756 59 S 51)
3.97(s. 3H): alé.d-) “Z'E)SS @nggimhg ns%ubst}m?g (pgc'a\xl.'\ﬁ% ﬁ%§ t@%&ﬂ%ﬁﬂ %3
' substnuents selected from halogeno. C, ,alkyl and C, ,alkoxy. then m is an integer from 3 to 5
and/or Z is -O-. -S-. or -CH,-]:and salts thereof.

20
2 A quinazoline derivative as claimed in claim 1 wherein R' represents hydrogen.

hydroxy. methyl. ethyl. methoxy or ethoxy.
3. A quinazoline derivative as claimed in claim 1 or claim 2 wherein R? is hydrogen.
25

4, A quinazoline derivative as claimed in any one of the preceding claims wherein the

phenyl group bearing (R, is of the formuia:-

30
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5 1H) 7.99(s. 1H): 8.57(s. 1H): 8.89(s, 1H) - ESI:
Exanpl e 98 The following illustrate representa
phar maceuti cal dosage forns containing the 10 conmpound of I's
pharmaceutically acceptable salt thereof (hereafter corrpound X) for
t her apeutic | actic use in humans: (a) Tablpgly,
ng/ t abl et OwoRARRY Compound X . ... ... ... ... ... P%trdn%msmlsoo 15
Lactose Ph.Eur ......... ... ... .. .. ...... 182. 75
Croscar el | ose sodi um -148- 12 0 Mai ze
starch paste (5% w v paste) .2.25 Magnesi um st carate
3.0 20 ~ (b) Tablet |1 R* R
ng/ t abl et Conpoun - 50
Lact ose Ph. Eur 223. 75
Croscarmel | ose sodi um Re 6.0 THIS SH BEEN
starch ge 15.0 25 REPLACED
Pol yvi nyl pyrrolidone (5% w v paste) 2.25 Magnesi um
Stearate 3.0 (c) Tablet 111 '
ng/ t abl et Compound X ......... 1.0
30 Lactose Ph.Eur ......... (lla) 93 25
WD 97/ 22596
PCT/ GB96/ 03075 -144-

5 (wherein:

R? represents hydrogen. methyl. fluoro or chloro:
R® represents hydrogen. methyl. methoxy. bromo. (luoro or chioro:
R* rcpresents hydrogen or hydroxy: and

R? represents hydrogen. fluoro or chioro.

10
5. A quinazoline derivative as claimed in any one of the preceding claims wherein Z is
NH.
6. A qunazoline derivative as claimed in any one of the preceding ciaims wherein Y'
15 represents -O-, -S-. -CH,-. -NR*CO-. NR*SO.- or -NH- (wherein R® and R® each

independently represent hydrogen. C, , alkyl or C, , alkoxyethyl).

7. A quinazoline derivative as claimed in any one of the preceding claims wherein the
moiety X' in the group R* represents a pyridone group or a 5 or 6- membered aromatic
20 heterocyclic group with 1 to 3 heteroatoms selected from O. N and S. which pyridone or

heterocyclic group may. if desired. be substituted as defined in claim 1.

8. A quinazoline derivative as claimed in claim 7 wherein the moiety X' represents a
pyridone. pyridyl, imidazolyl, thiazolyl, thienyl, triazolyl or pyridazinyl group which may. if

25 desired. be substituted as defined in claim 1.

9. A quinazoline derivative as claimed in any one of the preceding claims wherein R*

represents the group X'-Y*-(CH,),- in which Y* is a direct bond -O-. -§- or -NH-. nis an

integer from 1 to 3 and X' is as defined in any one of claims 1, 7 and 8.
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R T e o v bastay e MO ||||||||I|II1FIII|HII|I ||III|

Magnesium stearate ....................... 1.0 5 (d) * Caps

ny/ capsul e Compound X ....................

Lact ose Ph. EUgo7ra2s06- - - - - - 488. 5 Pﬂ/dﬂgmss um
stearate ............ 1.5 10 (e) I njection |

(50 mg/ M) Compound X 5. 0%
w v I N Sodi um hydr oxi de sord#9 on 15.0% v/ v

0. 1 N Hydrochloric acid (to adjust pHto 7.6) 15

Pol yet hyl ene gl ycol 400 4. 5% w' v ~ Water for
i njection to ,200%, fi -

(10 mg/ m) 6 qulnuollngod)trlvanvg Eiélgﬁe'd?@clhxlm 1 selected from : 1 0%
w v 20 4-(4-chloﬁﬁd4ﬂuﬁiqahdm@)l1&htttﬁ?y 7- (7-(4-pyr|dyloxw Jethoxy)quinazolif®. 6% w v

0. 1IN Sodium h Xi sol u Wat er
for injectiorf-feh gﬁ‘ﬂ’gf fuoroa m?)g§-methox¥ il@ é‘f'%‘h '?‘F‘?‘h"dm'l'

(1mg/ ¢ . buf § 5 adyIsthoriihindzoline Conpound X

0.1% w v yhdy) lj_@“ Sodi um_;)hos phate BP . 2.26%
YYRY; 4-(4-chiapp-2¢flueraaniligo)-7-(2-(imidazol-1-yl)ethoxy)-6-methoxyquinazofjne3 g oy, vv/ v

Pol yet hyl ene ygol 4C 1 (A () Water for
i nj ection to ‘%@O@?@% ..%oroamlmo)—f;—methoxy 7-(3-(4 ?)yﬁdg lWrélpoxy)qumazolmc

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(4-pyridylethoxy Jquinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-({(4-pyridvl)methoxy)quinazoline

10 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(2-methylimidazol- 1 -yl)ethoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-( 1-methylimidazol-2-ylthio)ethoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(1.2 4-triazol- 1 -yl )ethoxy )quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(N-(4-pyridy!)amino)ethoxy Jquinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-( 1-methylimidazol-2-yl)ethoxy Jquinazoline

15 4-(4-chloro-2-fluoroanilino)-7-((2-cyano-4-pyridyl)methoxy)-6-methoxyquinazolinc

and salts thereof.

11. A quinazoline derivative as claimed in claim 1 selected from:-
4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylmethoxy)quinazoline

20 4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(2-pyridylmethoxy)quinazoline
4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(1-methylimidazol-2-ylmethoxy Jquinazoline
4-(3-hydroxy-4-mcthylanilino)-6-methoxy-7-(2-methylthiazol-4-vlmethoxy)quinazoline
7-(2-acetamidothiazol-4-ylmethoxy)-4-(3-hydroxy-4-methylanilino)-6-methoxyquinazoline
4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylpropoxy)quinazoline

25 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylpropoxy)quinazoline
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylmethoxy)quinazoline
7-benzyloxy-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline
7-benzyloxy-4-(2-fluoro-5-hydroxy-4-methylphenoxy)-6-methoxyquinazoline
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-((2-methylthiazol-4-

- 30 yl)methoxy)quinazoline

4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(4-pyridylmethoxy)quinazoline
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WD 97/ 22596

PCT/ GBo6/ 03075 A T

The above fornmul ati ons nmay be obtai ned by conventi onal proc urces Lweh
known in the pharmaceutical art. The tablets (a)-(c) may be enteric coat ed

by conventionpjé)[ﬁggggﬁ for exanple to provide a coating of GghldHeesdrs

acet ate phtha WO 97/ 22596

PCT/ GB96/ 03075 - 146-
CLAI M5 1. A quinazoline det¥Qative of the formula I:
[err] [ wher ei n: Y' represents -0-. -S-. -CHe -. -SO,

-SJerr] - N@ﬂuoﬁoéﬁydre)wdﬁ{emviqnﬂino)@thquNF{(l-melmd s a,zg)lgq er r] -
o e I AEPEOSRfhy bt oryL err] gy g Rerr] et
7-((2-acetamidothiazol-4-yl)methoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-
methoxyquinazoline
5 7-benzyloxy-4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxyquinazoline
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(3-(4-pyridyl)propoxy)quinazoline
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-(imidazol-1-yl)ethoxy)-6-methoxyquinazoline
4-(4-chloro-2-fluoro-3-hydroxyanilino)-7-(2-(imidazol- 1 -yi)ethoxy)-6-methoxyquinazolinc
4-(2-fluoro-5-hydraxy-4-methylanilino)-6-methoxy-7-(2-(4-pyridyl)ethoxy)quinazolinc
10 4-(2-fluoro-S-hydroxy-4-methylanilino)-6-mcthoxy-7-(3-thienylmethoxy)quinazoline
4-( 3—hydroxy-4-mcthylaniiino)-6-methoxy-7-(( 1-methylbenzimidazol-2-
yl)methoxy)quinazoline
7-{(2-chloro-6-methyl-4-pyridyl)methoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-
methoxyquinazoline
15 4-(4-chloro-2-fluorophenoxy)-6-methoxy-7-((4 pyridyl)methoxy)quinazoline
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-((4-pyridyl )methoxy)quinazoline
7-((2-chloro-4-pyridyi)methoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-
methoxyquinazoline
7-(3.4-diﬂuorobénzyloxy)—4-(?.-ﬂuoro-S-hydroxy-4-methylanilino)-fi-methoxyquinazoline
20 4-(4-chloro-2-fluore-5-hydroxyanilino)-6-methoxy-7-(( 1-methylimidazol-2-
yhmethoxy)quinazoline
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-({ | -methylimidazol-2-yl)methoxy )quinazoline
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-(1.2 4-triazol-1-yl)ethoxy)quinazoline
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-((3-thienyl)methoxy)quinazoline
25 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(4-pyridyl)ethoxy)quinazoline
4-(2-ﬂuoro-S-hydroxy-4-méthylanilino)—7—((4-pyridyl)carboxamido)quinazoline

and salts thereof.
12. A quinazoline derivative as claimed in claim 1 selected from:-

30 4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(3-pyridylmethoxy)quinazoline

4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(3-thienylmethoxy)quinazoline
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al koxy([ err]al kyl): R represents h HI%I SMEET rHAEr oEN
trifluoronethyl, cyano. err] al kyI IﬁV\Er H IW[“‘C[ rr]al RgptATED. or
Rl errs sae

NR[err]Rerr] (wherein R err] and
different. each represents hydrogen or err] al kyI ) 15 Rl err]
represents hydmageme2sdsydr oxy. hal ogeno. Cferr]alkyl. Clerr] ACTeBI6/03075

T Ul

trifluoronethyl. cyano. am no or nitro; mis an integer froml to 5;
Rlerr] represents hydroxy. halogeno. Cferr}g kyl. C[err]al koxy.

d err] al kanoyl oxy. trifluororrethyl cyano. amno or nitro; 20 Rlerr] is
selected from e fo i Hu 1 rr wherein
X[err] repr esé‘ggghlgmp “8'86’8}‘5&6‘8%“&8%5%&% Pﬁr“&f’p‘y ?)ergh"gy QLM mber ed
aromatic h&n@nmwuﬂusroaﬁlnmmemiy-mv-ﬁummmwms selected fromO0. N
and S. which pyridone. phenyl or heterocyclic group may carry up to 5
substituents §é’|“§&l’%@“f"?‘5‘?ﬁﬁfﬂ%‘%@ﬁ6 amino. C[err]alkyl . C[ err] al koxy,

d err] hydr Oxyalrkléhrouﬂz ?lrugl]oﬂﬁhﬂ% théthoxyh ! ?%%Aé?.?ﬂﬂ?o— -

d err] hydr oxyal koxy, carboxy cyano. err] and
- NR[ err ] COR[ epyiidylsthoxgjqnin®fodine] . R err]. R[ err] and Rerr]. vvhi ch may be

tqh:r ?? ngg;yC[ e(?fgl z{ﬂo é}fz?#)xy)-&ﬁ]ﬂuor rseh nt Sﬁ?&g@%ﬂno) -%Ltr xvq Ynazcﬁme

PCT/ GB96/ 0307 %-{4-chloro-2-fluorcanilino)-6-methoxy-7-(3-(2-methylimidazol- 1-v[)propoxv)qu1nazolrn1e47 -
2) (err]alkyl X (wherein X is as defined hereinbefore),

Cerr]al kenyi 4 £9- g-lf‘#qm;gam,l1§0)a65n\ggpxhgﬂ(%@g@ylrfbgym@;nethoxy)q,unazolme
([ err]al kynyl 4. (&mﬂg-e'ﬂﬁo%an hﬁ Fiéﬁlfokm% t@ff)% ﬁ]be({rﬁydga -1- _sqlerr]-

Cerr]al kyl Y[err] X rein represents
-0CO- . -NR[wmyml)promnpmqlmc- 5 SJerr]NRerr]. -NR[err]SQerr]

ndependent |y T e e SR -t gl o1 eact

Cerr]al koxyq_vahio}ﬁbﬂfdxbmmdol?ﬁe is as defined herel nbef or e) 6)
C err]al kenyl Y[err ereinyY regpesents -O. -S, -SO. -SJerr]-.

-0CO-. - NR] er Aiésh Omf-:cﬂmroamlmol ryﬂrﬁﬁé?vrudylowpqrerwwr@mlgm or
-NRlerr] - (Wher@idhidRb-9!Hubroa %r& nﬁilﬁ&h? f g?{zd\ﬁt'ﬂga)g{lﬂyﬁunﬁﬂ&nae

i ndependent |y represents ydr ogen
Clerr]al koxyﬁl["efﬂrq!mx-glﬂ)uomadlllxb) 6-meet®xzi-éf(uﬂbﬂyﬂnd3«ﬂ®ryrmmﬂym)qamlﬁre7)

ol S s RSB B RO AR ™ 5y S0y ST ")
-NR[err] - (WhG'Flm]ﬁyl&bedl-(i}-chlﬁi[(ﬁz-ﬂiloroB[-l@lﬂfdxvaﬂﬂuﬂi)ﬁdmﬁBﬂneR[ err] each

i ndependent |y ents hydrogen. Clerr]al

Cerr]al koxyC[4e‘r4r‘1h51'£yT uorgorh "’i‘gnﬁg“’h‘@ﬂ%v e(y -e‘m‘iﬁ’é‘f‘b‘ﬁ‘@l 4and 8)

d err]al kyl Y[ Qr'l)}rgrﬁx&cgqﬂinﬁdl%e (wherein Y[err] represents -0-. -S. -SO. |
-Sgerr]-, -NRerr Rlerr]-. - SJerr]NR[err] -
- NR[ er 1] SO[ 8P réj(4-cb OrOMFQv@ma}mln(mmIemony-Rf(é} thieny Rnethoky)qihaemlile R[ err] and

Rlerr] each in e err]al kyl or

Clerr] al koxngf‘{)]ﬁngkw Xor xf;(w? glg ??ﬁg@gﬂ'ﬁﬁ%i&%é‘r‘# ‘M Z

represents -NH-l}anmEr)ethoxS)qunﬁZolnﬂ-l[err] ; with the proviso that where Rl err]

is selected fro ope 3

-chloro- ﬂuoroamlmo)-6-methoxy-7-(’?-(N-meth) I-N-(6-methylpyrimidin-4-
yl)ammo)ethoxy)qumazolme

25 4-(4-chloru-2-ﬂuoroanilind)—?-(2-(3.S-dimethyl-[l.2.4]-triazol-4-yl)ethoxy)-6—

methoxyquinazoline
4-(4-chloro-2-fluoroanilino)-7-(2-(2.4-dimethylimidazol-1-vl)ethoxy)-6-methoxyquinazoline
4-(4-chloro-2-fluoroanitino)-7-(2-(2.5-dimethylimidazol- 1 -yl)ethoxy)-6-methoxyquinazoline
4-(3-hydroxyanilino)-7-(2-(imidazol-1-yl)ethoxy)-6-methoxyquinazoline

- 30 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(1,2.4-triazol-4-yl)cthoxy)quinazoline

4-( 4—bromo-2-ﬂhoroani1ino)-7-(2-( [1.2.4)-triazol-1-yl)ethoxy)-6-methoxyquinazoline
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groups 1). 2). and 5) above and X' is unsubstituted phenyl
phenyl with | to 2 substituents selected from hal ogeno, Mﬁ @ “I E‘lf@
Cerr]al koxy. then mis an integer from3 to 5 and/ or

-CH err] and salts thereof. 20 2. A qui nazol i ne der| vative as
claimed in clgiyy erein R represents hydrogen. hydr

et hyl . met hoxy orllzegeﬁoxy. 3. A qui nazol i ne derivat ?\%’Gﬁﬁaﬁ med
inclaiml or claim2 wherein Rerr] |shdrogen 25 4, A

qui nazol i ne derivative as clainmed in any- of the preceding clains
wherein the phenyl group bearing (R err])[err] is of the formula:-

30 and salts thereof. - 148 -
[err] 5 (wherei n: Rl err] represents hydrogen, nethyl,
fluoro or chloro; Rl err] represents hydrogen, methyl, nethoxy, brono,
fluoro or chisr o; A quinaxciit GeiativeAs AKARAn iy th0BPihe BlechAE At AR fomm of

Rl err] represents hydrogen, fluoro or chloro. A qui nazol i ne
derivative agpt*,?"&!“??é'&cq' a&‘l‘ﬂ”‘”@h‘é“’éf t he precedl ng cl ai m; wherein Z is

NH. 5

14. A process for the preparation of a quinazoline derivative of formula 1 or salt thereof

(as defined in claim 1) which comprises:-

(a)  the reaction of a compound of the formula I1i:

R? Lt
R!
=~ "N
]
1) XJ J
10 R-Y N

(1)

(wherein R'. R®. R' and Y"' arc as defined in claim 1 and L' is a displaccable group). with a

15 compound of the formula IV:

(R%)

m

ZH

(Iv)
20 (wherein Z. R* and m are as defined in claim 1) whereby to obtain compounds of the formula ]

and salts thereof:;

(b)  for the preparation of compounds of formula [ and salts thereof in which the group of
formula IIb:-

SUBSTITUTE SHEET (RULE 28)



6. A qui nazoline derivative as clainmed in any one of th
clains wherein Y[err] 15 represents -O, -S-, -CHerr]- m{m Wﬂumllnm
NR[err]SOerr]- or -NH (wherein R err] and R[err] each * 1N epem ent
represent hydrogen, Cferr] alkyl or (ferr] alkoxyethyl).

qui nazol i ne deydyahkee as clained in any one of the precedi ng:m@amaovs
wherein the noi ety X[err] in the group R err] represents a pyridone
group or a 5 or 6- nenbered-aromatic 20 terocyclic group with 1 to 3

het eroat ons selected fromO N and S, mhfé pyri done or het er ocyclic
group may, if desired, be substituted as defined in claiml. 8.

A qui nazol i ne derlvatlve as claimed in claim7 wherein the noiety X err]
represents a pyri done, pyrid iNm dazol yl, thiazolyl, thienyl,
triazolyl or pyridazinyl group whi , if 25 desired, be substituted
as defined in claim1. 9. fypazol i ne derivative as clained in
any one of the preceding clains wherein R err] represents the group
Xerr]- Y[erg] (CHerr])[err]- in which Y[err] is a direct hﬁnd -0, -S- or
-NH-,-~n is an integer from1l1l to 3 and X err] is as 8 ined in any one
of clains 1, 7 and 8. WD 97/ 22596

PCT/ GB96/ 03075 i . - . 149-

10. A qui naz\twrlewél"d:ed mare pydefingd in laimeld renfesents 2 phenyLgnoue FIEY g Qi or more

4- (4-chl oro- %} gggﬁﬁgkh&p Kgngg%gpgxﬁj(ﬁgagf¥g¥lh@yloxy)ethoxy)quinazolin

e 444- chl 0P uoroani I'i no xy- 4-o0x0- 1 .4-dihydro- 1- 5
pyrldyl)ethoxy]quinazoline 4-(4-chl oro-2-fluoroanilino)-7-(2-(imdazol -
| -yl)ethoxy)-6-net hoxyqui nazol i ne
4- (4-chl oro-2-fl uoroanilino)-6-nmethoxy yridyl)propoxy)quinazoline
4- (4-chl oro-2-fl uoroanilino)- 6Rﬂetho< EPpyrldyI)ethoxy ) qui nazol i ne
4- (4-chl oro-2-fluoroanilino)-6-net ((4 pyri dyl ) met hoxy) qui nazol i ne 10
4- (4-chl oro-2-fl uoroani | i nR) - 64{net Hoxy- 7- (O@P)12- et hyl i mi dazol - | -yl)ethoxy
) qui nazol i ne Z "N
' |

4 ! \)

10 R-Y N
(V)

(wherein Y', m. R'. R*, R', R* and Z are as dcfined in claim I. P represents a phenolic

15 hydroxy protecting group and p' is an integer from 1 to S equal to the number of protected
hydroxy groups and such that m-p' is equal 10 the number of R* substituents which are not
protected hydroxy).
() for the preparation of those compounds of formula I and salts thereof wherein the

substituent Y' is -O-. -S- or -NR’-. the reaction, of a compound of the formula VI:

20
(R,
R? Q THIS SHEET HAS BEEN
Z

REPLAGED

(VD)

This Sheet Has Been Replaced
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4- (4-chl oro-2-fluoroanilino)-6-nmethoxy-7-(2-( 1
-met hyl i m dazol - 2-yl t hi 0) et hoxy) qui nazol i ne
4- (4-chl oro-2-fl uoroani | i no) - 6- met hoxy- 7- (2- (1, 2,4-triazol -+

L
) qui nazol i ne Y Y

4- (4-chl oro- Zx&hH& @nlllno) 6- met hoxy-7-(2-(N-(4- pyrldyl)amhﬁgﬁgb&gﬁy)qU|n
azol i ne or o- 2-fl uoroani |l i no) - 6- net hoxy-7-(2-(1

-met hyl i m dazol - 2-yl ) et hoxy) qui nazol i ne 15

4- (4-chl or o- 2-f 1 uor oani | i no) - 7- (( 2- cyano~4%pyri dyl ) met hoxy) - 6- met hoxyqui naz
ol inc and salts thereof. 11. A qui nazoline derivative as clainmed
in claiml selected fronl-

4- ( 3- hydr oxy-4 neth any | t NOXY 7 ri.dyl met hox azo 20
4 (3- hydr oy OHPGTEPY ARl Ry 488 ke “9#‘2 b 1 SRR b R Y

4- ( 3- hydr oxy- 4- nethylanlllno) 6- met hoxy- 7-

- et hyl i m dazol - 2- yl net hoxy) qui nazol i ne

4- ( 3- hydr oxy4- met hyl ani | i no) - 6- met hoxy- 7- %ZLnethyIthlazoliwnylnethoxy)qU|na
zol i ne

7-(2-acet am dot hi azol - 4-yl met hoxy) - 4- ( 3- hydr oxy- 4- met hyl ani | i no) - 6- met hoxyq
ui nazol i ne  (wherein R*is as defined in claim 1 and L' is as hercin defined);

4- ( 3- hydr oxy met hyl ani L.i n 6- met 7z dyl propoxy) qui nazol i ne 25
4-(2-fluoro- éﬁhydr oé’§ r%cwﬁ)ﬁcgmpp\mg%%@)e W&ngyyh (4- pyri dyl propoxy) qui naz
ol i ne

4- (2-fl uoro-5-hydroxy- 4- nethylanlllno) 6- met hoxy- 7- (4- pyri dyl net hoxy) qui naz
ol i ne

7-benzyl oxy- 4- (2-fl uor o- 5- hydr oxgz4- net 3 |ﬁ|ﬂb) 6- met hoxyqui nazol i ne

7- benzyl oxy-4- (2-fl uor o- 5- hydr oxy- 4- et hy ohenoxy) 6- met hoxyqui nazol i ne

4- (2-fl uoro-5-hydroxy-4-net hR! anijl i nagj) - 6 nmet hoxy- 7- ((2- met hyl t hi azol -4- 30
yl ) met hoxy) qui nazol i ne z
4- (2-fl uoro-5-hydroxy- 4- net hyl no)/ﬁ (4- pyridyl met hoxy) qui nazol i ne
WO 97/ 22596 L!
PCT/ GB96/ 03075 - 150-

4- (2-f1 uor d95- hydr oxy- 4- met hyl ani | i no) - 6- met hoxy-7-(( 1 -nethylin dazol - 2-
yl ) met hoxy) qui nazol i ne (VI
7-((2-acetam dot hi azol - 4- yI)nethoxy)-4-(2-fIuoro-5-hydroxy-4-nethy|aniIino)
- 6- nmet hoxyqui nazoline 5

7- benzyl oxy- 4- (,4-chlpraq ro-5-h 0 X

o Can el or - Z0teisan BRRS iz o B e 6Tine i o4 1 R el vt {S'p bxy) qu
i nazol i ne @hﬁaupm@ﬁﬁmdex@xy 4-met hyl ani l i no)-7-(2- (|n1dazo

-yl ) et hoxy) - 6- net hoxyqui nazol i ne -

4- (4-chl or d32-f | uor o- 5- hydr oxyani | i no) - 7- (2- (i mi dazol - 1

-yI') et hoxy) - 6- met hoxyqui nazol i ncga (1X)

4- (2-fluoro-5-hydroxy-4- nethylanlllngg 6- met hoxy- 7- ( 2- (4 pyrldyl)ethoxy)qw
nazol i ne 10

4I (2-fluoro- S(M(Ijégﬁyarfagp th&?ne& c)kziir%_lqpt hoxy- 7-(3-t hi enyl met hoxy) qui naz
ol i ne ¥

(e) for the preparation of compounds of formula 1 and salts thereof wherein R* is C,_

20 .alkylX®, [wherein X° is selected from one of the following three groups:
1) X' (wherein X' is as defined in claim 1);
2) Y’X' (wherein Y’ represents -O-, -8-. -8O;-, -NR¥CO-. -NR®S0.- or -NR¥- (wherein R*.
R* and R each independently represents hydrogen. C, ,alkyl or C, ;alkoxyC,.alkyl) and X' is
as defined in claim 1); and

25 3) Y*C, alkyl Y*X' (wherein Y? represents -O-. -S-, -SO,-. -NR¥CO-. -NR*'SQ,- or -NR*-
(wherein R*, R*' and R™ cach independently represents hydrogen. C, ,alkyl or C, ;alkoxyC,.

,alkyl) and Y* and X' are as defined in claim 1);}
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3|§§e?%g;§§éUﬁng§gr?’Lgm i no) - 6- met hoxy-7- (( 1 - et hyl benzi mmmul !“M!Ll“lm

7-((2-chl oro-6-nmnet hyl - 4- pyri dyl ) met hoxy) - 4- (2-f |l uor o- 5- hydr o

'no) - 6- met hoxyqui nazol i ne 15

4- (4- chl or o- 2-wbuwessphenoxy) - 6- met hoxy-7-((4 pyridyl) met hoxypqmGBesmisne
4- (4-chl oro-2-fl uoro-5-hydroxyani |l i no)-6-net hoxy-7-((4-pyridyl

) met hoxy) qui nazol i ne

7-((2-chl oro4- pyridyl) et hoxy) - 4- ( 2- quoro g hydroxy 4- et hyl ani | i no) - 6-
met hoxyqui nazgl i ne
7-(3, 4-difl uo&%ﬁ’éﬁ‘ﬂﬂ%f&f?mww of thedpenuda Xy dr oxy- 4- met hyl ani | i no) 6- met hoxyq
ui nazol i ne 20 4-(4-chl oro-2-fl uoro-5-hydroxyanilino)-6-methoxy-7-(( 1

-met hyl i m dazol - 2- yl ) met hoxy) qui nazol i ne

4- (2-fluoro-5-hydroxy-4-nethylanilino)-7-(( |
-met hyl i m dazol - 2- yl)nethoxy)quinazolijﬁ:zgfzup%‘
4- (2-fl uoro-5-hydroxy-4-nmet hyl anRki no) 1,2 . 4-triazol- 1
-yl ) et hoxy) qui nazol i ne

4- (4-chl oro-2-fluoro-5-hydro
azoline 25

4- (4-chl oro-2-fl uoro-5- hydroxy.

d) - 6- met hoxy-7-((3-thi enyl)rrethoxy)qum
2

o)ﬂG- met hoxy- 7- (2- (4- pyri dyl ) et hoxy) qui
N

nazol i ne L'R™-Y'

4- (2-fl uoro-5-hydroxy-4-nethylanilino)-7-((4-pyridyl)carboxam do)qui nazolin
e and salts thereof 12. A qui nazoline derivatiyve as clained in
claim1 selected from- 30 X

4- ( 3- hydr oxy.- 4- net hyl ani | i no) - 6- met hoxy- 7- ( 3- pyri dyl net hoxy) qui nazol i ne
4- ( 3- hydr oxy- 4- net hyl ani | i no) - 6- met hoxy- 7- ( 3-t hi enyl net hoxy) qui nazol i ne

- 151 - (wherein Y'. R'. R R’. Z and m are as defined in claim 1. L.’ is as defined h d R*
4- (4-chl oro- 2-f | uor oani 1i no) - 6- met hoxy- 7 l-HFZEn(C izlr[;lyrl d;flagx;me"t h(L)rfil za]w naléol in
e 4- ( 4- byl withfal cgmpoundi df iteofprmula®i hoxy - 7- ( 2- [ N- net hyl - N- ( 4-

pyridyl)] am no ethoxy)qui nazol i ne

4- (4-chl oro-2-fluoroanilino)-6-nmethoxy-7-[2-(2-0x0-1,2-di hydro- 1- 5

pyri dyl ) et hoxy] qui nazol i ne X%-H (XD

7-(4- cyanoq%nzyloxy) 4-(2-fluoro-5- hydroxy 4- et hyl ani | i no) - 6- net hoxyqui naz
ol i ne 4- (4-chl oro-2-fl uoroanilino)-6-nmethoxy-7-(3-(2-nethylimdazol -

1-yl) propoxy) @ueRa? Rt isR€ defined herein) 10 d of the formula I;
4- (4-chl oro- fI uoroani | i no) - 6- n%l ho;_;g;czz%c_x%rr(npoun 0{1 f mm;‘)x?rl dyl ) met hoxy) qui na

zol i ne for the preparation of those compounds of formula Iand salts thcreof wherein the

gyl(’ |4 d;lhl) g; gp(zj b%gg%ngz{;]h nlzlﬂ'ggcmga %W . wh gre ogle onpﬁ(o?h of l%“' an are C, ,alk\;l the

4- ((4- chl or o- 2rehétionrod asrpdundy ofFenmild bwlierdin (ke fubstit@inb R} istih daiw gréup with an

yl thi o) pro ui. nazol i ne
4-(4-chloro p‘%XX‘?‘ﬂﬁ‘&}go“&ﬁ’i“r i No) - 6- met hoxy- 7- (3- (4- pyri dyl oxy) propoxy) qui nazol i

ne (g) for the preparation of those compounds of formula I and salts thereof wherein one
or more of the substituents R'. R? or R* is an amino group. the reduction of a corresponding
compound of formula I wherein the substituent(s) at the corresponding position(s) of the
quinazoline and/or pheny! ring is/are a nitro group(s): and when a pharmaceutically acceptable
20 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 pharmaceutically acceptable salt.

15. A pharmaceutical composition which comprises as active ingredient a quinazoline
derivative of formula I as defined in claim 1 or a pharmaccutically acceptable salt thereof in

25 association with a pharmaceutically acceptable excipient or carricr.
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ﬁe(41150h| or o- 2-fl uoroani |l i no) - 6- rret hoxy 7-(2-(4-pyridylthio) [l“anlﬂl“nf“ImI |“|

4- (4-chl oro-2-fluoroanilino)-6-methoxy-7-(2-(3-pyridyl oxy)ethoxy) qui nazos

e 7- benzyl oxy-4- (2-fl uor o- 5- hydr oxy- 4- met hyl ani I i no) qui nazol i ne

7- benzyl oxy- Wwo (9?1 fsm or 0- 2-fl uor o- 5- hydr oxyani | i no) qui nazol pEerGB96/03075

4- (4-chl oro-2-fluoro-5-hydroxyanilino)-6-nethoxy-7-((2-nethylthiazol-4-

yl ) met hoxy) qui nazol i ne 20

4- (4-chl oro-2-fluoroanilino)-6-nethoxy- 74%%3 thlenyl)nethoxy)qU|nazollne

4- (4-chl oro-2-fluoroanilino)-6-nethoxy-7-(2-(N-neth I-N—(pzrlda2|n 4-

yl ) ami no) et rmxy)@medmzldbn mreducing an antiangiogenic and/or vascutar permeability reducing

4- (4- chloro Juoroa ) t AR | m di n-
b Potfict AR obdi il AbRd e dich GedleAiRARA cobfhiSed Babibhlaind
4-(4-chlor Osa?d iﬂxMﬁlrmadﬁcbtﬁv’eQ)noﬁm(o?—a(cﬁnﬁodichﬁ‘tfdsryﬂu{a{ Llor 2, phrnfacéwaically decpptiide hoxy
) - 6- nmet hoxyqui.nazal,

4- (4- chl or oS3t thereRfras defined i s ‘“F’QZ (2, 4-di met hyl i mi dazol - 1

-yl) et hoxy) - 6- met hoxyqui nazol i ne
4-(4-chloro-2-fluoroanilino)-7-(2-(2,5-dinmethylimdazol- 1

-yl ) et hoxy) - 6- net hoxyqui nazol i ne 4-(3

- hydroxyani | i no)-7-(2-(imdazol- 1 -yl)ethoxy)-6-methoxyqui nazoline 30

4- (4-chl oro-2-fluoroanilino)-6-nmethoxy-7-(2-(1,2,4-triazol-4-yl)ethoxy)quin
azoline 4- (4-brono-2-fluoroanilino)-7-(2-([1 ,2,4]-triazol -

-yl ) et hoxy) - 6- net hoxyqui nazol i ne WO 97/ 22596

PCT/ GB96/ 03075 -152- and salts

thereof. ,, 13. A quinazoline derivative as claimed in any one of the
preceding clains in the form of a pharmaceutically acceptable salt.

14. A process for the preparation of a quinazoline derivative of formula |
or salt thereof (as defined in claim1) which conprises:- (a) the
reaction of a conpound of the formula I1]
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[ér.r] - (wherein Rlerr] Rerr] Reérr] and,Y[grn are as defined in
glaiml and L' is a displaceable group). vﬂtﬁl&"&é (?]brrpound of the formula

| V: [err] ‘
(I'V) 20 (wherein Z. Rerr] and mare as defined in claim1) whereby to
obt ai n conpounds of the fornula I and “€dlt s t her eof , (b) for the

preparation of conpounds of formula | and salts thereof in which the group
of f or mu{d Ggompaunds of the formula I and salts thereof may be prepared by the reaction 088 -

Lerr] compound of the formula VIII:

®),,
R? 7 . : REPLACEMENT SHEET
Rl

2N 18 JUN 1999
|
Lt \N)
5
(VIIL) |
with a compound of the formula IX:
10 R.-.Y'H )

(wherein LL R, Rz, R3, R*, Z,mand Y' are all as hereinbefore deﬁnéd). The reaction may
conveniently be effected in the presence of a base (as defined hereinbefore in process (a)) and
advantageously in an inert solvent or diluent (as defined hereinbefore in process (a)),

15  advantageously at a temperature in the range, for example 10 to 150°C, conveniently at or near
100°C.

(e) Compounds of the formula I and salts thereof wherein R* is C,_salkylX?, [wherein
X? is selected from one of the following three groups: '
1) X! (wherein X! is as defined hereinbefore);
20 2) Y'X (wherein Y” represents -O-, -S-, SOy, -NR*'CO-, -NR*S0,- or -NR®- (wherein
RY R*® and R49 each independently represents hydrogen, C,.salkyl or C,3alkoxyC,.;alkyl) and
X' is as cieﬁned hereinbefore); and |
3) Y®CsalkylX' (wherein Y® represents -O-, -S-, -SO,-, -NR*’CO-, -NR*!SO,- or -NR*-
(wherein R*®, R*! and R* each independently represents hydrogen, Calkyl or C,.;alkoxyC,.
25  sjalkyl) and X! is as defined hereinbefore);]

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



5° (wherein Rerr] and mare as defined in claim1) represents a
phenyl group.carrying one or nore hydr oxy groups, the deprotection of a
conmpound of formula V: [err] (wherein Y[err], m Rerr],
Rlerr], Rerr], Rerr] and Z are as defined in claiml, P represents a
phenolic hydroxy 15 protecting group andgp[err] is an integer from1l to 5

equal to the number of protected hydr oxy groups and such that mp[err]
i s equal teubbtiRents seReted fronl Eﬂééen%uﬁl&blahél@?ﬁn‘é V!*HeQEhcﬁbﬁnﬁ?%e%ﬂ&e%fénﬁﬁ'
hydr oxy) ; (c)  for the preparation of ose conpounds of fornula | and

salts t hereficteshinder epnditions as desgtibad fouprocess[(e)hefeinbefore- , -S- or -NRer r]
(wherein Rlerr] i eac%n%)%];,l' a5 & fJf)léI?LﬁT Mllgnd sgl?s tlilgl%g% as%neren?before %ieﬁned0 y0

of the formula VI
example be prepared by deprotecting a compound of the formula XIX:

REPLACEMENT SHEET
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(XIX)
10 (wherein R', R% P,Y" and L? are as hereinbefore defined with the proviso that Y" 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 hydrogenolyéis or by treatment
with trifluoroacetic acid. '

One compound of formula ITI may if desired be converted inté another compound of
15+ formula III in which the moiety L' is different. Thus for example a compound of formula Il in -
which L' is other than halogeno, for example optionally substituted phenoxy, may be converted

to a compound of formula ITT in which L! is halogeno by hydrolysis of a compound of formula

III (in which L' is other than halogéno) to yield a compound of formula XII as hereinbefore
defined, followed by introduction of halide to the compound of formula XTI, thus obtained as

20  hereinbefore defined, to yield a compound of formula I1I in which L' repreéents halogen.
(i1) The compounds of formula V and salts thereof, constitute a further feature of the
present invention, and may for example be prepared by the reaction of a compound of formula

HI as hereinbefore defined with a compound of the formula XX:

Ry p1

(OP),1

ZH



- '154- . (wherein m Y[err], R['er.r], Rlerr], Rerr] and Z are as
defined in claiml) with a conpound of fornula VII:

Rlerr]-L[err] (Vi) 5 (wherein Rerr] is as defined in claim
1 and L[err] is as herein defined); (d) the reaction of a conpound
of the fornula VII1: [err] -38- (wherein Rlerr] , Rerr],

Rlerr] , Zand mare as defined in claim1 and L[err] is as herein defi ned)
with a metaltopngteinase iohibitérs hkgnmmstao@ndlighibitors of urokinase plasminogen activator

Y ef d |
0y e Sedebior sungtion end AR Bt ndR B ARG, St ot Bord pnidd g™ "
thereof whgnghR HE®IFAFs! ﬁlagéi rdEt}lvegi(%rowﬂ{ fartorbed li&pat&c%%r@iwﬂl %Et%f Edchl S

sel ected fromone of the fol |l ow n hree groups: err] (wherein
X[err] i s islebites mu:huilelgnowlhafamllanubodles growth fater recfjtor ax}tlbpdhs;rtwomnvﬂsmase]

represents S(Jerr. NR[err] SO err or -NR[err]-
(V\Eere mh1b1torsg[1cé$qr1ne}¢1@(ﬁgplh k’&ﬁﬁ’%ﬁ‘?‘%‘%oé%‘th ﬁ]deplangientl]y represits ]

hyd
I 8 it RSN s e
r epr esent onc@ogy,-sBeh as ﬁﬁ{nmtab]ohtes {fdrleramplEantifolatdRlikee nieSiofrexath- ﬂlmrolmﬁilénei -

(wherein r er and each |ndependentl resents drogen
Cerr]al k;?[k rghaf%‘ﬂfraf‘ IPRYRY &} ?J"Pg’sme analogyes, RY10510¢ AY 15%[’%& y afitsm%}g“def i ned

in claim Lhibiotics (for example anthracyclines like doxorubicin, daunomycin, epirubicin and idarubsicin,

10  mitomycin-C, dactinomycin, mithramycin); platinum derivatives (for example cisplatin,
carboplatin); alkylating agents (for example nitrogen mustard, melphalan, chlorambucil,
busulphan, cyclophosphamide; ifosfamide, nitrosoureas, thiotepa); antimitotic agents (for
example vinca alkaloids like vincristine and taxoids like taxol, taxotere); topoisomerase
inhibitors (for example epipodophyllotoxins like etoposide and teniposide, amsacrine,

15  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, diabetes,
psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic

20  nephropathies, atheroma, arterial réstendsis, 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 compounds of the
invention are expected to inhibit the growth of those primary and recurrent solid tumours

25  which are associated with VEGF, especially those tumours which are significantly dependent
on VEGF for their growth and spread, including for example, certain tumours of the colon,
breast, prostate, lung, vulva and skin.

In addition to their use in therapeutic medicine, the compounds of formula I and their
pharmaceutically acceptable salts are also useful as pharmacological tools in the development

30 and standardisation of test systems for the evaluation of the effects of inhibitors
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fﬁl/ %gg{ ?gg7if a conpound of the forrrull a X ”!II“CHM “ljl "ILI " |!||
[err] : 5 (wherein Y[err] Rerr]l. Rerr]. Rerr]. Zand mare as

defined in claiml. L[ferr] is as defined ff€rein and Rlerr] is
Cerr]Jalkyl) with a conpound of the formula Xl:

X err]-H Re

as defined herein) to give a conpound ™
the preparation of those conpounds of, f
t he substituent Rlerr] is represens p Rerr]Rerr]. where one or
both of Rlerr] and Rerr] are C[err]alkykﬁ the reaction of conpounds of
formula | wherein the substituent Rlerr] 1s an anino group with an 15

al kyl ati ng agent: (9) for the preparation of those conpounds of
formula | and salts thereof wherein one or nore of th bstituents .
Rlerr] Rerr] or Rerr] is an am no group. the reduction>of” a correspondi ng
conpound of forrmula | wherein the substituent(s) at the correspondi ng
p05|t|gn(qhm§mﬂhe qgui nazol i ne and/ or phenyl ring is/are a nitro

group(s): Ig.n represents ﬁyd?ggaern,n%%t lt Iﬂﬁgrlol or c%fo(l:'g ptabl e

R represents hydrogen, methyl, methoxy, bromo, fluoro or chloro;
R’ represents hydrogen or hydroxy; and

0 (wherein Xerr] is
al; (f) for
and salts thereof wherein

* R represents hydrogen, fluoro or chloro.

10 : _ :
5. A quinazoline derivative as claimed in any one of the preceding claims wherein Z is
6. A quinazoline derivative as claimed in any one of the preceding claims wherein Y'

15  represents -O-, -S-, -CH,-, -NR’CO-, NR*SO,- or -NH- (wherein R’ and R® each
independently represent hydrogen, C,; alkyl or C,.; alkoxyethyl).

7. A quinazoline derivative as claimed in any one of the preceding claims wherein the
moiety X" in the group R* represents a pyridone group or a 5 or 6- membered aromatic

20  heterocyclic group with 1 to 3 heteroatoms selected from O, N and S, which pyridone or
heterocyclic group may, if desired, be substituted as defined in claim 1.

8. A quinazoline derivative as claimed in claim 7 wherein the moiety X! represents a
pyridone, pyridyl, imidazolyl, thiazolyl, thienyl, triazolyl or pyridazinyl group which may, if
25  desired, be substituted as defined in claim 1.

9. A quinazoline derivative as claimed in any one of the preceding claims wherein R*
represents the group X'-Y‘-(CHZ),,- in which Y® is a direct bond -O-, -S- or -NH-, nis an
integer from 1 to 3 and X' is as defined in any one of claims 1, 7 and 8.
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20 salt of a quinazoline derivative of -formula I is required.
t he conpound obt ai ned with an acid or base whereby to obﬂ@ﬂﬁ"l&lﬂlm lII”"l
desi red pharnaceutically acceptable salt. 15. A phar m s
conposi tion which conprises as active ingredient a quinazoline :
derivative of formula | as defined in clalth1 or a pharmaceutical ly

acceptabl e salt thereof in 25 association with a pharnmaceutically

accept abl e4-e4@cli11pfdam-tﬂuoroaniiihb)'-6!methoxy—7—(2-(2@rﬁi?ylo&§§&ﬁ)xy)quin_aioSlgn_e 16 A

Eecz-/hc();g 91? /o?ég‘?'glgﬁ%"r%‘gﬂ“gﬁ°a§%i%‘?%{ﬁ§’i‘°&5 T%@i%‘f’bﬁthﬂ’% g‘hl ar perneabili t'y

reduci ng efytidyD]amincetheny)quinagolied ani mal in need of such treatnent whi cg y

com | o¢5 AU STABEBaafbhaf Lo SLTAGKRAP T o1 2 corPound of

1. 5  pyridyl)ethoxy]quinazoline .

~ 7-(4-cyanobenzyloxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-(2-methylimidazol-1-yl)propoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-((2-methyl-4-pyridyl)methoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-(2-0xo-1,2-dihydro-1-

10  pyridyl)propoxy)quinazoline _
4-(4-chloro-2-ﬂuoroanilino)-6-methoxy—7—(3-(l-methylimidazol—Z-
ylthio)propoxy)quinazoline
' 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-(4-pyridyloxy)propoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(4-pyridylthio)ethoxy)quinazoline

15 4-'(4-chloro-2-ﬂuoroanilino)—6—methbxy-7-(2-(3-pyridyloxy)ethoxy)quinazoline
7-benzyloxy-4-(2-fluoro-5-hydroxy-4-methylanilino)quinazoline |
7-benzyloxy-4-(4-chloro-2-fluoro-5-hydroxyanilino)quinazoline
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-((2-methylthiazol-4-
y)methoxy)quinazoline _

20  4-(4-chloro-2-fluoroanilino)-6-methoxy-7-((3-thienyl)methoxy)quinazoline
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(N-methyl-N-(pyridazin-4-
yl)amino)ethoxy)quinazoline '
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(N-methyl-N-(6-methylpyrimidin-4-

- yl)amino)ethoxy)quinazoline

25  4-(4-chloro-2-fluoroanilino)-7-(2-(3,5-dimethyl-[1,2,4]-triazol-4-yl)ethoxy)-6-

' methoxyquinazoline
4-(4-chloro-2-flucroanilino)-7-(2-(2,4-dimethylimidazol-1-yl)ethoxy)-6-methoxyquinazoline
4-(4-chloro-2-fluoroanilino)-7-(2-(2,5-dimethylimidazol-1-yl)ethoxy)-6-methoxyquinazoline
4-(3-hydroxyanilino)-7-(2-(imidazol-1-yl)ethoxy)-6-methoxyquinazoline

30  4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(1,2,4-triazol-4-yl)ethoxy)quinazoline
4-(4-bromo-2-fluoroanilino)-7-(2-([ 1,2,4]-triazol-1-yl)ethoxy)-6-methoxyquinazoline
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XQ(N),“

5 )

(wherein R® and m are as defined in claim 1)- represents a phenyl group carrying one or more
hydroxy groups, the deprotection of a compound of formula V:

R2
7z .
Rl (OP),1
Z "N
|
4,1 > )
)

(wherein Y', m, R, R%, R’, R* and Z are as defined in claim 1, P represents a phenolic hydroxy
15 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);

() forthe preparation of those.compounds of formula I and salts thereof wherein the

substituent Y is -O-, -S- or -NR’-, (wherein R’ is as defined in claim 1) the reaction, of a

20  compound of the formula VI:
o /©,(R3)m REPLACEMENT SHEET
Z
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20

25
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-154 -

(wherein m, Yl, R', Rz, R? and Z are as defined in claim 1) with a compound of formula VII:
R-L! (VID

(wherein R* is as defined in claim 1 and L' is as herein defined);
(d)  the reaction of a compound of the formula VIII:

O(R%
R2
Z

Z N
|
\N)

R!
LI

(VIID

(wherein R, RZ, R3, Z and m are as defined in claim 1 and L' is as herein defined) with a
compound of the formula IX:

R-Y'H | (IX)

(wherein R* and Y' are as defined in claim 1); |

(¢)  for the preparation of compounds of formula I and salts thereof wherein R* is C,.
5a1ky1X2, [wherein X2 is selected from one of the following three groups:

1) X! (wherein X' is as defined in claim 1)

2) Y'X' (wherein Y’ represents -O-, -S-, -SO,-, -NRCO-, -NR*S0,- or -NR*- (wherein

" RY R*® and R* each independently represents hydrogen, C,;.;alkyl or C,.zalkoxyC,;alkyl) and

X! is as defined in claim 1); and

3) Y®C,salkylX' (wherein Y® represents -O-, -S-, -SO,-, -NR*°CO-, -NR*'S0,- or -NR*%-
(wherein R, R and R* each independently represents hydrogen, C,.;alkyl or C, s;alkoxyC,.
salkyl) and X' is as defined in claim 1);]
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(57) Abstract

The invention relates to quinazoline derivatives of
formula (I) [wherein: Y! represents -O-, -S-, -CHy-, -
S0-, -802-, -NR5CO-, -CONRS., -SO;NR-, -NR8S0;-
or -NR9- (wherein R3, RS, R7, R8 and R each indepen-
dently represents hydrogen, alkyl or alkoxyalkyl); R!
represents hydrogen, hydroxy, halogeno, nitro, trifluo-
romethyl, cyano, alkyl, altkoxy, alkylthio, amino or alky-
lamino. R?2 represents hydrogen, hydroxy, halogeno,
alkyl, alkoxy, trifiucromethyl, cyano, amino or nitro;
m js an integer from 1 to 5; R3 represents hydroxy,
halogeno, alkyl, alkoxy, alkanoyloxy, triflucromethyl,
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cyano, amino or nitro; R4 represents a group which is or which contains an optionally substituted pyridone, phenyl or aromatic heterocyclic
group] and salts thereof; processes for their preparation and pharmaceutical compositions containing a compound of formula (I) or a phar-
maceutically acceptabie salt thereof as active ingredient. The compounds of formula (i) and the pharmaceutically acceptable salts thereof |
inhibit the effects of VEGF, a property of value in the treatment of a number of disease states including cancer and rheumatoid arthritis.




