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rel ates to quinazoline derivat¥¥®s, processes for their preparation,

phar naceut‘%,saglmgsg‘r‘rposi tions containing themas active ingredient, nethods
for 5 the treatnent of disease states gssociated with angi o§EREHIZOLAY/ or

I ncreased vascular perneability, to their use as nedicanents and to their
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ant i angi ogeni ¢ and/ or vascul ar perneability reducing effects

war m bl ooded ani mal s such as humans. Normal angi ogenesis plays an inportant
role in a variety of processes including 10 enbryonic devel opnent, wound
_heal i ng and seVbe atesensnpisntion telaes fooquatazolinp derivatitves; prodesses tfoOtheir

Undesirabl e or pat hol ogi.cal] angi ogenesi s, has ,been associated with di sease
States TRENGURTH BOMAEYER SRTOTBRAT Aynainies thad: & achnin srodpiemotods tor

-arthisi tife u3hdtRNPHPdisétaP files §ss§§iﬁﬁzﬁr€ﬁt}?&%'$@;‘% h@BR LBl 1995,
Trends Phgr macol . Sci. 16: 57-66; Fol kmsln,l ggg%(%ag?wﬁg%ﬁ‘(aéfﬁl@r 1:

27-31) . penmeakiliiyo theirussasuhedicpeenteaid toi thyir use inthe ghinufa@ Rk 8Y nRdic@nenik5 i N
bot h normal and, pat hol ogi cal .physi ol ogi,cal processes (Cullinan-Bove et al,
1993, égg%er‘i“ﬁ%‘? Begugt :0%@5%6"%'&@?’ vasculgr permeapilityaiedesing nffects in

Met ast asiSmRslbb8¥b animals safPas Mefans. Several pol ypeptides with in vitro

endot helial cell growh pronoting activity have been identified including,

aci di ¢ and basNormhaltangivigersdsisqaystan ifnp@hﬁkﬁt&o(eﬁﬁ@%a&ew&ro@éﬁgesviﬂéﬁkﬁlngr
end(ﬁ)hel ial growh factor (VEGF). By virtue of the restricted expresSsion of

i t s 1Pecemmbyyanic daeelopmentoupwnd heating and sqveral pomponanGrof femabomrpratuttiveo t hat

of the s ' ific toward ndot hel.ial, cells. Recent

evi dencggiﬁ_ %n |néggrga%g?#alt¥g{}é@9§§ c4l angjogsnesis, “&F'ﬁﬁ?sﬁf‘@?dﬁ it dispase s@tasal and

pat hol oghéiatinggitege painopathy, sesimdis, Rhncdt, rhd@8RoidERIRES] Eljlile&g%a, Kjaﬁg’s'i's '
rea ,

848-859; Kolch et at, 1995, Breast Cancer Research and- nen
36: 139- F8EPmEARd\haemangipma érancatial. | 199§, TrendmBhdrmacal. S¢i, 14:98866,FolBhal,. Chem
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w th anti"body can resu

nat upe. Aot pRRAGHLA phy HORHAFpIIBRSERCFTPh oAl & TR ant. 1 0 the

transm ssi on of biochenic signal s across t rane-of cells.
These t Endorndlogn &3 nd28807eSengerat alc 1293, Tancer dnd Menstasis Rebied’, 12: 303-

extracel] LABag | i gand- bi ndi ng . domai n connected through a
324)." Several polypeptides with'in vitro endothelial cell growth promoting activity have been

identified including, acidic and basic fibroblast growth factors (aFGF & bFGF ) and vascular
endothelial growth factor (VEGF). By virtue of the restricted expression of its receptors, the

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

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

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

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

to the receptor results in stimulation of the receptor-associated tyrosine kinase activitv which
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30 segnment in the plasma nenbrane to an intracellular tyrosine kinase
domain. Binding of ligand to the receptor results in stinulati org 8fMAY, 2006
receptor-associ ated tyrosine kinase activity which *@0002* 2 9 MAY 2006
WO 98/ 13354 pC - 2 | eads to phosphoryl ation of tyrosine residues on both
the recept'$P *%P5dt her intracel lul ar gol ecul es. These chanBeBGBI/M2$30Si ne
phosphoryl ation initiate a signalling €ascade |leading to a variety of

ceIIuIaq re%gﬁﬂseﬁ. 0. date, at |east nineteen distinct RTK subfamlies,
def i ned 1EA#S ' RPGFRhAIaHoD0) heRsise residics 9 DoHbthe reseater jand ather insacellolas of
t hese s i1hd | t ' hy: 1k AR T ¢ rosine kinase -~
ooapt or ROIBTILS, Behesd oRBEE Rt osthelHERSHAHAT i rhihfte b TR chdeB? |eRTing o

(al so r oheetyed cebulasrebpdnsds. , Tadate pndédaehintieen HiskActtRTIR SLbRmilkdsNdt hed by
receptor, Flt4. Two of these related RTKs, FIt and KDR, have been shown to

bind VEENAEA seausAcEhomplogy. hase been wentitiedy One oftheseswibfamilie DB Presemidy 991

Ter mgn : i . Bi : 9 187: 1579-1586).
Bi ng$l ng%gﬁbﬁ%igfgletfﬁgs@&pg@gﬁo}ér?@ﬂ%gecgﬁg’?’e@ggﬂhjtﬁeeﬁg?%l B¥EUs cell's has
been as stoniait-eshtsintriy rebaneeK DR (dftcrefateash AS FIKP E}?%ﬁ@ %dfhﬁ'tﬂrﬁ[]ilétt%toﬁgm()f
cellul ar proteins and cal cium fluxes. European Patent Publicatio :

0326330 kipase ressptor.dii4: al wo gfithses related RTKsablo hnchK D have beenchbwa teobimdt
fungi ci dgs, tai 1 | ant , f.upgi ci.d | ted t

oscti oy aar i ARR afinity TRV Bty 190A SRR RS oI S etnat el B8or any
suggest iBifcHeha BiaphysOR ed Tmiift, P@@@S‘ﬂdl%ﬁil%_@k}?sﬁﬂdﬂg&%oﬁ@ﬁ %jthfegé'g%?rs

purpose in animals such as humans. In particular, ur opean
Publl{ c atexpresseshin itgsolagouseais hasgparh assoomiest with nlcanges ingthe ayrgsingenesi s and/ or

i ncreased vascul ar perneability nmedi ated by growmh factors such as VEG-. )
Europeaﬁ%ﬁﬁ%@mqaﬁfbg?%'ﬁp?ﬁﬂiwp%@%?? calclem UXSS- ani | i noqui nazol i nes whi ch

oo Ep 05 EagR PP eR PRI ERlondNO M DR REGK 1ol b SGRRRE, A 23fiM ana

ki nase. EP 0566226 contal ns no teac oever

angi ogeragictine pthno furigitidesa Settairesittibserplar fomadides dry alBdtadded doyseds oW h
factors .such . slr%/\%G:,. %b@; eover gr&:rrpo_unds of EP 0566226 which have been
tested dBSSBEICRHARG BitgHfiat plysly . dderais hywayaingedisalesare pranysusgestign et ary of
ki nase. #ideo id ' [ c SUEDC S | scovery that
cer tai n e cor bR sk NP el Be e B Ay Pl RN S N BEMP Y 1l U2 1
the tregamendarothe diusezean Pateat Bebliadon cavteids nd feashing viti@ioe 9@ efitemiapd/ or

i ncreased vascul ar pernmeability such as cancer, diabetes, psoriasis,

r heunat GAP§'CEFEFHS %ﬁde:f IRerpRser vascudar perracabi iy madigtedrhy geavih dactord sedhras VEGE.

nephropat hi es, gyropean Patent Publication No. 0566226 discloscs anilinoquinazolines which have

activity against epidermal growth factor (EGF) receptor tyrosine kinase. EP 0566226 contains
20 - no teaching whatsoever concerning angiogenesis and/or increased vascular permeability
mediated by growth factors such as VEGF. Moreover compounds of EP 0566226 which have
been tested do not show significant activity against VEGF receptor tyrosine kinase.
The present invention is based on the surprising discovery that certain quinazolines
inhibit the effects of VEGF, a property of value in the treatment of disease states associated
25  with angiogenesis and/or increased vascular permeability such as cancer, diabetes, psoriasis,
rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies,
atheroma, arterial restenosis, autoimmune diseases, acute inflammation and ocular diseases
with retinal vessel proliferation. Compounds of the present invention possess good activity
against VEGF receptor tyrosine kinase whilst possessing some activity against EGF receptor
30 tyrosine kinase. Furthermore, some compounds of the present invention, possess substantially

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



atheroma, arterial restenosis, autoinmune diseases, acute inflammtion and
ocul ar diseases wth retinal vessel proliferation. Conpounds of 4 BMAY 2006
present invention possess good activity against VEG- receptor tyrosine

‘ki nase whi | st possessing sonme activity agai nst EG- receptor 30 tyrosine

ki nase. FUWOI8ARSMe, sone conpounds of _the present inventi opCTROSHMISES
substantially higher potency against~ VEGF receptor tyrosine kinase than
agai nst EGF receptor tyrosine 2 9 MAY 2006 . WD 98/ 13354 3 PCT/ GB97/ 02588

- ki naddnase oF E?Iilrr@@émwmvw bigase Khusasgaindonponeds of the Govapdundshicd t he
i nventi qn S acti V|t . agai nst VEGF receptor

tyrosi ne K- Hﬁ%’étegtﬁ’gi?oﬁ% actt tve[?/' aﬁ%f?&(ié&fi?é‘ifpf?{ t351‘?"1’ e $ualy that thay may be
.i nhi bi t aggﬁn AR SRBLAT Ui itd bl N B ML stbr @%@fﬂsmﬁife'mls?eemshg%ﬁlgca“t

activity against EGF receptor tyrosine kinase or FG- Rl receptor tyrosi
ki nase. significans agrvitivagainst mhece@tdreymmeduﬂnqsetowm?em exzkptop Drbsine Rinagd)s
in treating tunmours which

.such_co nds far be, of i,n erest
are assot' ﬂ %a%/q{ a@‘@&b&tﬁm EONSIARTRHANS SR eampeundgapayrfdent on
VEG- f Orexhhﬁ:‘)ler b@éﬂ\%el?cst g G&ﬁlng%r%:ﬁ’ﬂg%xm artebi%%dcqh\fgd’]wltﬂ Wé@?s%ggﬁxglgyg&.&se

activity against both V receptor tyrosine kinases

certain tumnpmmhishpmda@ssdmubstvzﬁﬁﬁ fdrltheiegrobeh) ent activities 10 agai nst
VEG- and EGF r &Et;l)_tor ta&gsi e kinases. It is believed that these conpounds
may be of inte cpmpPP inyeRsign gqse&Ségoa@wmlwtaesam path BEGF waGEGENd

EGF, es r from tion in whic

t umour sprgr 5’% rso\gir.]ht%lg pﬁpé&%ggﬁl en O%ﬂd%g?%ess\fﬁ [?ngyﬁ'@'i'"’faé)‘?mta%‘f‘?‘es

gr owdh. agaimer VEG@’ é‘.xﬂEIBE ré&2Pee tyredind ﬁﬁlaﬁseiﬁlﬁtbehé\)é@%&t%ste@% ohﬁdsozlh%l)ged
a quinazgline 15 derivative of the formula 1: (R3)m (1) IS

an i nt egdintereshin)traaging ‘“‘F@“’ﬁ@é?%m@eﬁmhd@élmVBﬁlﬂm&GFmdpegemwhﬁtetar o,
trifluo Kyl thio, or -NR R6

(wher ei :{,‘&EEH]X auf%rYr%Omg cmg{“&?e i P‘uvé"dé’aq’fg‘oblfs %F fpfeéf"é‘rﬁ’hmh arecdePeadsng ea hoth

hydr ogervBGF G@nd m}kvdr)the,fgmmpr esents hydrogen, hydroxy, hal ogeno, nethoxy,
amno or nitro: 25 R3 represents hydroxy, halogeno, C, .,alkyl, C .,alkoxy,

C, ., al kanoy| ox3ccarding|to one aspehtdf the preaers inemitioo tiere is ;irbmded a qumazolme

15  derivative of the formula I[;

(D
[wherein:
20 m s an integer from | to 2;
R' represents hydrogen, hydroxy, halogeno, nitro, trifluoromethyl, cyano, 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);
R? represents hydrogen, hydroxy, halogeno, methoxy, amino or nitro:

25  Rrepresents hydroxy, halogeno, C,.alkyl, C, ;alkoxy, C, .alkanoyloxy, trifluoromethyl,

cyano, aming or nitro;



2 9 MAY 2006 WD 98/13354 - 4 PCT/ GB97/02588 X represents -0-, -CH2-1 -S-,
-SO-, -SM@2-, -NR'CO, -CONR&, -S2NR9-, -NR10S02- or - NR'- (whtBeHAY FOD§
R, R9, R10 and R' each independently represents hydrogen, C,.,alkyl or

C, . 3al koxyC2_3alkyl); R is selected fromone of the follow ng eight

groups: 5 WO@nisakyl R12 (wherein R12 is a 5 or 6 menbered §afg ?‘}8
heterocyclic group with one or two het éroatons, sel ected independently
fromO, S and N, which heterocyclic group is linked to C .,alkyl through a

carbon atX¥rrepresenihi@h -Gi-erSocyi-i SQy ONR'TaY, IPENRANES OINRWANRSWRS! bt uent s
sel ected \fi§ @ X0,. OXY,Rhal ogeno, C, .4alkyl, C, ., hydroxyalkyl "and

C ., al kox“fx‘,i '"Q‘ﬁtff%{agﬁ’ Sﬂioﬁaﬂ'pa%@ | 8k inslependeatly sepresentsaydeapey) C, ,alkyl or

C _,al ky|®,§£llaam|,alk%!\" di (C,. 10 , al kyl)carbanoyl, C, .4al kanoyl and

C, 4al koxyqe}r bonylzj ofr C, _,alkylR" (wherein RLJ is a group selected from
pyrrol i diRa-is sejected fromamel of dhenfollowing eightdgrbtipsomor phol i no, whi ch group nay

bear .on t substituents selected from oxo, hydroxy, hal ogeno,

Cl. 4af kyﬁ,) %g?‘%ﬁ%r@%ﬂ% " igAd or@ membgrsd yaturateil betetotydicadrowpwith bhe or

substitu . 4a] kvl.car L, N Nd(C . .

3a1 Kyl ) carpRefS iRl SRl indepe ol R FR S AP Hepigh pétcimyatic group s linked

C2. 5al keny ORjatkyluhengh 8 citbén afondafd Mhich HERIRSK erocyclic
' o, het e . REERTRAR) o SRL S B

group with one or two heteroatons, selected’ind S and N,
whi ch hetSBPHRYENLS telested fommyopsroxss helogend, 0y allajls C, fhydrs/alke! ﬁfd@,&ialfkﬁgﬁ‘
oxo, hydr, : | kyl . Cl.4hyd | and C, 4al koxy, and
addi ti gnz?li:l &%%%@?ﬁ@g)%gﬁ%lgg [ ue‘rﬂ% 4e é@é?%&@ﬁ@é@amm &Iﬂtﬂhﬁﬁ)yly

N, N- di0 ( C.alkyBerbamhgyl AC halkaibdy! abd 43, MREEGN , xyGaLhonyls): 20 3)
C2., al kyny| RL (whe}?ei ﬁ,R' iys_ a ?}6&3 6 n?&'gg?légr%fﬁ’ggeégﬁé‘%é‘} 53}%‘? group
group wi tSRleetad figm pymglidir el pimidarolidire | -9t hedithi el ephobes) Wwhick 5R0p thay Deand N,

whi ch he ' ou ar one or two substituents selected from
oxo, nyaraey et B e Mmoo fydfosky il gamoas sl isegayakod an
addi ti ond, e8], ah@® addifisddl bHeM IS A8 Kinkal - ¢al vl cap bamgyl .
N N-di (C . 4alkyl)car barmgl)l C,, dal 'kanossﬁqgg%lga'&?y '4§1?k%%9535{’%?@' SN-dKCy)
C, ., al kykated)carbdmayl xC Ralkatai end iy MRoxyrarbXnyyhi ch may be the same or
di £ f eren N a0 -S..-SO, -SX2-, -NR "CO, -CONR1&, -SC2NR19-,
) NR28§0 2E2) (;%Irz_,a_ll%%%‘}g E%dé;l@ﬁ%‘ jga ? ) menpered R galgd deReoryelacgroup cidthemdont | y
r epr esentwo Ry@fsa@isiis, sblectedhddbbert: . 0 VA Botdd, i RLE repr esent s
hydrogen or C,.,alkyl) wth t 15 Spgzifrsogrl {Shg%{lg&(N’ o o‘%c“ffaci%ﬁﬁmmw Pegri s
C,. , al kpesRwyo sublstitpents Rdlécted from oxo, hydroxy, halogeno, C, ,alkyl, C i.shydroxyalkyl and
C,.alkoxy, and additional possible substituents are carbamoyl, C, ,alkylcarbamoyl, N.N-di(C,
alkyl)carbamoyl, C, ,alkanoy! and C, salkoxycarbonyl);
20 3) CysalkynylR'" (wherein R is a 5 or 6 membered saturated heterocyclic group with one or
two heteroatoms, selected independently from O, S and N, which heterocyclic group may bear
one or two substituents selected from oxo, hydroxy, halogeno, C, ,alkyl, C,..hydroxyalkyl and
C,.alkoxy, and additional possible substituents are carbamoyl, C, ,alkylcarbamoyl, N,N-di(C,
salkylcarbamoyl, C, ,alkanoyl and C, .alkoxycarbonyl);
25  4) C,alkylX*C, alkylX’R' (wherein X? and X* which may be the same or different are cach -
O-, -S-, -80-, -80,-, -NR""CO-, -CONR'*-, -SO,NR"-, -NR¥S0,- or -NR?- (wherein R', R"®,
R", R* and R?' each independently represents hydrogen, C, ,alkyl or C, ,alkoxyC, ,alky!) and

R' represents hydrogen or C,.xalkyl) with the proviso that X' cannot be -CH,~- when R*is C,
salkylX?C, ;alkylX’R":



2 9 MAY 2006 WD 98/13354 - 5 PCT/ GB97/02588 5) C,.,al kylX4COR22 (wherein X
represents -0- or -NR23- (wherein R23 represents hydrogen, C, _ 3a& $NAY02006
C, . 3al koxyC2. , al k I% and R22 represents -NR24R2s or -OR26 (wherein R24, R25
and R26 \/\hi‘é’ﬁ%i’ e the same or different each represents hpdragsmio2sss
Cr,alkyl or C .,alkoxyC2.,alkyl)); 6) C_.5alkylX5R27 (wherein X5
represents -0-, -S, -SO, -S2-, -0CO,” SNRZBCO, -CONR29-, 5 S02NR30-,
-NR31S02- or -NRJ2- ‘évvhq;ei n R28, R29, R30, R' and R32 each independently
repr esent s hardigert, CER Jxtherain &' repregatsc®pC2NBAF kyhereinrR Xepirssenariydrogen, C,

d R27 t | | | ohexv! Of ., . menber ed, ted
ot e ocycl PURTEC el by GRERKH and R R R or D TR o AR
fromO0, S avhiciNnayibe el sy ariafiffércht edel GoRBORW hydrogdnCEELAGY 61 € amﬁggz_{mgﬂ».

o, : '

bear one or_two sub§t+tuents sel ected from oxo, hydroxy, hal og&h
C, 4al kyl, €L&hydicdXyR] KyrhergindX Gepresets xQs;, -8ndS@edBO,0MACORCHIRICE-, -CONR?-. -

substi tuen & C yl . 4al kyl cak N, N-di.( C, 4al kyl ) car banoyl ,
C, _, al kgno;#)’gﬁd '@?"f‘?ﬁﬁ‘%@a%?’éa&@reréﬁ%zﬁf’?@*"@f'w Rii leach) indepandentiiovi so

t hat when deitsivd kyt bSC- 5 1 o - . Qb7 - NR31S02-
g e Fepte o) r@f) YeaBs! Eﬁ&y&%‘fﬁxg?%ﬁ'kygf%%gﬁ%ﬁﬁ? gad R represenly
is -SO or cydopentylapyklaiexg) oqy 5 onb keytiezed aitlkmteddfetcﬂ)cy%likgio roivh 8eorithaAt

X is -0-; hand ddi tisdgnalil.%/q R4 %é e selected fromthe followi ng five
groups: 9) MELCraigms, ssiseted idepondealy digm e SranstadV, vepele exalopentyd, cyclabexyl-080- |
-S@2-, -N = - - (3 S02- or .- NR38- erein R4,
R35, RT6, FRgietoy ot BN Yoy ffcr?gé@ﬁerﬁﬁ“wﬁ?g‘%‘? 3desie f'ﬂ%’@g@é&&ﬁ@&!&@% or
C, ., al Koxy Calkylkg| hydruoky Rl 4inC g aBok$, adEddRRMEYpossidfe bR Yle &Fba?no?l
or 6 nmenbered %ﬁtu ated heterocyclic group with one or two heteroatons, ’

sel ected i eRERRNOYY Nebrdi(C\ galkocabamgyl oG, elkanopend @, alkgcicaitexnyl or®? is

het erocycl icc ¢ BWO %i yent.s | egted fraom oxo,
hydr oxy, hg'ﬁ'bge)ﬂgia thc{f‘??f’émﬁ t,hgg‘,%g'{ %hﬁ(sjrc(sbr lk§$l 15 ‘é,",'gﬁkd%?,z"c PR -
C, ., al kyl cair8is8ayyhnd K Ns dof-CH,-pl kyl ) carbanoyl , Cl.  4al kanoyl and

C, 4al koxycar bonYI); 25 10) R39 (wherein R39 is a group selected from

pyrrol i di n78CyjalkxyEesaliegl praiged hadX bispSr,iodl-ist-SO- orBOghagt oup may bear
one or;4¢wo bst, tuent el ected fromoxo, Pydroxy, hal ogeno, C . ,alkyl,
817,y oS Bl o iy B RALA5 ol R o fedelened
4al kyl ) car harbthk folfowinglfk@nesipsand Ct . 4al koxycarbonyl); 11) C, ., al kyl R40
(wherein R40 is pi er azi n- ‘1 -yl which bears at | east one substituent
sel ected 9) CyaalkylX°CysalkylR" (wherein X° represents -O-, -S-, -SO-, -SO,-, -NR*CO-, -CONR™-,
-SO,NR*-, :NRYSO,- or -NR™- (wherein R™, R®, R* R* and R® each independently
represents hydrogen, C, ;alkyl or C, ;alkoxyC, ,alkyl) and R* represents cyclopentyl,
20  cyclohexyl or a 5 or 6 membered saturated heterocyclic group with one or two heteroatoms,

) selected independently from O, S and N, which cyclopentyl, cyclohexyl or heterocyclic group
may bear one or two substituents selected from oxo, hydroxy, halogeno, C,_alkyl, C,.
hydroxyalkyl, C, ,alkoxy, carbamoyl, C,.alkylcarbamoyl, N,N-di(C, ,alkyl)carbamoyl, C..
«alkanoyl and C,_,alkoxycarbonyl);

25  10) R¥ (wherein R¥ is a group selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl
which group may bear one or two substituents selected from o0xo, hydroxy, halogeno, C,.
alkyl, C, jhydroxyalkyl, C, ,alkoxy, carbamoyl, C,..alkylcarbamoy!, N,N-di(C,.
salkyl)carbamoyl, C, ,alkanoy! and C,.salkoxycarbonyl);

1) C, salkyIR* (wherein R is piperazin-1-yl which bears at least one substituent selected

30 from C,_alkanoyl, C, ,alkoxycarbonyl, C, ;hydroxyalkyl and -CONR*'R* (wherein R* and

R* each independently represents hydrogen or C,.,alkyh);



30 from C, 4al kanoyl, C1.4al koxycarbonyl, C,.4hydroxyal kyl and - CONR4A1R42
(wherein R41 and R42 each independently represents hydrogen or @ 9AAYk300§ ;
2 9 MAY 2006 WO 98/13354 - 6 PCT/ GB97/02588 12) C, ., al kyl R43 (wherein R43
i s nor phol W8#33%h rmay bear one or two substrtuents sel ect peT/GHO AR O,

C .,al kyl, C, 4hydroxyal kyl, car barmyl C,, al kyl carbamoyl, N, N-di(C, .
, al kyI )car bamoyl, C, ., al kanoyl and C, Ql‘koxycar bonyl) with the proviso
that when R4.is al kyl R43, X' i s - S-, -SO, -SM2-, -SM2NR9- or

- NR1OSO2- 12)&\@?@@‘3 “(berenaRkyamrpt(qmemch R4y bear omBIophob bubstintneiseReans at
| east bst i tuent | ected f C, 4al kyl -
ceZﬁydﬁ’Qifr‘ﬂrq%y? RELBR3L, o B AT s eglﬁgwa@;)%hf?igdt@r ) car banoy!

, al kanﬂkbl)wﬁmﬁ&yl, @L%@%@ﬂrﬁaﬂulkow&ﬁ&gﬁ x[ovﬁ){o th' Z\%E% h@‘ln;é\g;en RA

|s seI ected fr group d/ or [ar
C, _3al kandHy y7$ 1165' s23@5s, SENBSfor -NR'ISO5+:; ahay mis 2. R is

advan ag Y, lia hydr.ox cyano, nitro, trlfluororret hyl, C, _3al kyl,
aPcony) o LR 3 Reein 5 g%mtaoim g gt copansly v o

trlf|U0rQﬁUB§thMéts§H¥éd?édfrﬁ M' thX fab'
hydrogen, met hynl or net rﬁ%xy,i ok re é?%?ﬁﬁy r6ge od'rl @’Eﬂ%&ﬁ’?ﬁ’a
especi al I&MGMWyl)wbmoyi; @ﬁﬂdlaimbyl dnddT, Qalkoxychtbényn; amno or nitro, but

especi al | dr | n one e ment of the present i nvention R3
repr esentvg ﬂh%’ﬁr‘fg&@" PROY 5}y ALWhen 12%§I5R1§=Fted @rom grapp 8XR' and/of Riisravernitdoydr,at

cyano, arndgpo@anist@ alk%%gﬁg(f]m ageously in another enbodi nent of the
present invention onéd tituent is meta- hydroxy and the other one is

sel edfPed ahd saltshtheregino and met hyl. I n anot her enbodi ment of the invention

t he phen hearing (R),,, is preferably of the fornula Il: 25 30 ,

(1) 2 9)%@”%8'6“3%- . '
R'is advantageously hydrogen, hydroxy, cyano, nitro, trifluoromethyl, C,.alkyl, C,alkoxy or
amino.,

R' is preferably hydrogen, hydroxy, cyano, nitro, trifluoromethyl, methyl, ethyl, methoxy or

15 ethoxy, more preferably hydrogen, methyl or methoxy, most preferably hydrogen or methoxy,
but especially methoxy.

R? is preferably hydrogen, fluoro, amino or nitro, but especially hydrogen.

In one embodiment of the present invention R* represents hydroxy, halogeno, C, ,alkyl, C,.

salkoxy, trifluoromethyl, cyano, amino or nitro.

20  Advantageously in another embodiment of the present invention one R* substituent is meta-

hydroxy and the other one is selected from halogeno and methyl.

In another embodiment of the invention the pheny! group bearing (R?), is preferably of the
formula II:

25

30

(I



WO 98/ 13354 7 PCT/ GB97/ 02588 wherein: R represents hydrogen, nethyl,
fluoro or chloro, preferably hydrogen or fluoro; Rb represents hyz2igdden2006
nmet hyl , met hoxy, brono, fluoro or chloro, especially hydrogen, 5 nethyl or
chl oro; R Wep#wsent s hydrogen or hydroxy; Rd represents hyd g@& fluoro
or chloro, especially hydrogen or fluoro. In a particular asp 3108
present invention, the phenyl group bearYfAng (Rmis the 3-

hydr oxy- 4- met hyl phenyl group, the 2-fl uoro-5-hydroxyphenyl group or the
4-chl oro-2- 10 fluorophenyl group, or the 4-brono-2-fluorophenyl group,
especialléhthe 4-chl oro-2 fluorophenyl ‘group or the 4-brono-2-fluoropheny
group nor &%€$Hkcially the 4-chloro-2- quorophenyI group. Advantageously X

.represent g ¢d} 0SSO, rein R, RO and R’
each |ndepbeF1deerfc?§h?’ Argggen%myl;‘uﬁﬁ% fcm‘tf° pr&%{?}?&ggs@gﬁlzﬂﬂéﬁ%t hyl). 15
Pr ef er abl R béprafsemsehydmgan, rﬁethyl-ﬁt th foro, I heing R .and R10
.each ;ndggeg?ently represents hyedr%ﬁgeRh or0 uo@'ﬁi&&ﬁﬁ}% ﬁ]éP\rMe V&?SP&BM X
ent

repre Or Cigoro; . NR CO (wherein R represents hydrogen or nethyl).

Parti cul apt or -NHCO-, or -S-, especially -0-. or -S-.
nor e espe‘éi aaépfgsmlitglﬂs’&%go velmdé?l’f)fy X2 and X3 which may be the same or

dlfferentR'e&ph:seﬁphea £S5 ffdro or &l or -NR21-
(wherein R" and R21 e?gh mdepgnde?llio %egﬁpé%e§%eﬂ%%}88ré’n C, . 2alkyl or

C, _, al koxkpe lPPﬂW““MPQﬁtQE@Ms%N )@eanoh Xee pidngh grony Uégmt,@g;ﬁ A[BLOS.
[ SQ2- or wherein R21

di fferenty ts
repr Ssent s’ﬁ‘?g’g’r og"g"r%gyleH %EF&HP B‘F 7cﬂ“%3r$<8x<§ret<mhepyl gnogp@ratd‘ycmamamd X
?QLE?QVE‘YHR‘?I°‘?“$¥ Fg#tRp06r  ROR012- RSB ERA SR Ssnelilly i dphiorone a2
parti cul dluczepteny! gﬁoupimetlprtbbmnio-lzrﬂmm;jhéﬂfpﬁ’rohﬁ mdte egﬁ xaﬁ% u&iet-clr}{gbc;.g_gem <

(aner i, B oy e ooen, or i) 4Gt ety
2al koxy et hy¥ahtagosiVRY g0 nN028! lB—ﬁf"C%— /@9&1)0 205r8-I§IR”- (wherein R’, R'® and
R" each independently represents hydrogen, C, ,alkyl or C, jalkoxyethyl).
15 Preferably X' represents -O-, -S-, -NR'CO- or -NR'’SO,- (wherein R” and R'° each
independently represents hydrogen or C,.,alkyl).
More preferably X' represents -0-, -S-, -NR’CO- (wherein R’ represents hydrogen or methyl).
Particularly X' represents -O-, or -NHCO-, or -S-, especially -O-, or -S-. more especially -O-.
Conveniently X* and X* which may be the same or different each represents -O-, -S-, -SO-, -
20 SO;-, -NR"CO-, or -NR?'- (wherein R'” and R* each independently represents hydrogen, C,,
salkyl or C, ,alkoxyethyl). _
Advantageously X* and X® which may be the same or different each represents -O-, -S-, -SO-,
-SO,- or -NR*'- (wherein R? represents hydrogen, C,.aalkyl or C, ,alkoxyethyl).
Preferably X* and X" which may be the same or different each represents -O-, -S- or -NR?'-
25 (wherein R*' represents hydrogen, C, ,alkyl or C,.,alkoxyethyl).
In a particular aspect of the present invention X is -O- and X? is -NR""CO- (wherein R"’
represents hydrogen, or methyl).
Advantageously X represents -O- or -NR?- (wherein R? represents hydrogen, C
.alkoxyethyl).

raalkylor C,.



8 Advant ageously X5 represents -0-, -S-, -SO, -SO2-, -NR2BCO-, -NR'S02- or
-NR'- (wherein RZS, R' and R32 each independently represents hydt 8géAY, 2006
Cl. 2al kyl or C, 2al koxyethyl) or X is carbonyl. Preferably X5 represents
-0-, -S-, wB0s81335802- or -NR32- (wherein R 2 represents hydpegeikorbasss S
2al kyl or C, _2al koxyethyl). Mre preferably X represents -0- or -NR 12_
(wherein R32 represents hydrogen or G 82al kyl). Advantageously X6
represents -0-, -S-, -SO, -SO -, -NR34CO, -NR'S02- or -NR32- (wherein
R34, R' autvaRtageamsmbhX! regepsentsedy, -§-, -80r, 65001 SNRYADBGNR'SD),- 22l NR - Qéherein

C, _2al ko>§fx§p w%‘%ﬂa +0 Preferably X6 represents -0.. Conveniently R4 is
sel ected ¥r R oreaghindepsndentlyrgpesses hydraggns Ciaglkdd or GlalipREshyinpraX dis n
R12 is acgfzt%l?l.sel ected from 1, 3-di oxol an-2-yl, 1, 3-dioxan-2-yl, 1, 3-
dithiolan-2-yt, 1,3-dithian-2-yl, pyrrolidin-2-yl and pyrrolidin-3-yl, and
pi peri di iPréfeydbly XPrpeesents RO3~§, ~-SOL,PEOL-rINR I wheRiPRBIréptegenW hydrogen, C,
nmor phol i n-3-‘yl and pi perazin-2-yl which group 15 nay bear one or two )
subst ? t ueMk¥! ¥t walkewsthdin oxo, ~ hydroxy, hal ogeno, C,.4alkyl, C, .

4hydr oxyalekyl _and adeke t i onal. pessi bl e substituents are

car bamng%,yrgﬁ%gﬁkﬁgégﬁgﬁgyﬁ ng, di % %c f%é yITB%‘t’Fﬁ%ﬁXﬁ?%ﬂ %T4al kanoy!
and C, - 4a& kalkyhar bonyl ) or C2. Sal kyl R43(wherein R45 is a group sel ected
fromimdazolidin- | Eyl , pyrrolidin-1-yl and thionorpholino, which group
may bear Ashantageeualy Xiieprsents n®s -8¢1-80t,e80f-; SRRELO-, RS0y or 2IRHa( vigetin,

C, 4al kyl , ¢, &hydr gxyal kyl, and C 4al kox nd additjonal possible

subst i t udht’ aglé‘{ ﬁca??ﬂhﬁ’&%?nge}t!yé?ﬁpkeﬁ?'&%bﬂgﬂ&?ﬂ*, alkyl or Cyalkoxyethyl).

N, N 4o ( Cpré@idtyy Xe seprasepylo-.C . 4al kanoyl and C,. 4al koxycarbonyl); 2)

C3., al kenyl R46 (wherein R46 is a 5 or 6 nmenbered saturated heterocyclic
group wi tConyasieody Rf issclested ot ons of the falbaveidg ieighe gengent |y from 0, S and N,

whi ch het.erocyecl i G, group (.1 nked 5 tao C, .,alkenyl through a carbon atom
and whi clﬁﬁgt’%@g&%&@ﬁgﬁ’ Buds AP URSsiectsAdrasm 1t3\7&5‘°§9%§ﬁ'-‘(1uéﬁt@"’é@l‘%&’i»é@-f rom
0x0, hydrgy L ; Aal - o Ahwvdr VI, | kox and
addi t i onﬂ%gﬁs}?b}?’gﬁgﬁgg&tzﬁgh? i‘*%‘#“?“??#ﬁg‘a‘%"y%“ﬁ". %E’ﬂf&??ﬁ%ﬁg’%ﬁ%,"
N, N- di ( C piperithib-Ry}l) pipedddinslyy!, mGrphélinkapiosonstidinCl-y| ahdkpisyaainbRphivhicR izroup
., kenlﬁl %41 wherein R4l is 5 gr 6 nmenbered saturated heterocyclic

15 i (RO REE GPe PrvG S0 ERS tlecird fmcat oo Rudrosy phalegsna i, elkel Ghher |

group~wit
I d j f [ , ' is Iinked
Co 0. - al o anCJIRE, andadilfobl TR AR LR SE S8 Gup 1y

bear one ,alkytoarbathay ], WAN-#AQOGalkyl)carbamoyl, C, alkanoyl and C, salkoxycarbonyl) or C,,
salkylR* (wherein R* is a group selected from imidazolidin-1-yl, pyrrolidin-1-yl and
thiomorpholino, which group may bear one or two substituents selected from oxo, hydroxy,

20  halogeno, C,alkyl, C, hydroxyalkyl and C, ,alkoxy, and additional possible substituents are
carbamoyl, C, ,alkylcarbamoyl, N,N-di(C, ,alkyl)carbamoyl, C, ,alkanoy! and C,,
.alkoxycarbonyl);

2) C, salkenylR* (wherein R* is a 5 or 6 membered saturated heterocyclic group with one or
two heteroatoms, selected independently from O, S and N, which heterocyclic group is linked

25  to C,salkenyl through a carbon atom and which heterocyclic group may bear one or two
substituents selected from oxo, hydroxy, halogeno, C, ,alkyl, C, hydroxyalky! and C,.qalkoxy,
and additional possible substituents are carbamoyl, C, ,alkylcarbamoyl, N,N-di(C,.
«alkyb)carbamoyl, C, ,alkanoyl and C, ,alkoxycarbonyl) or C, ;alkenylR*’ (wherein R isa 5
or 6 membered saturated heterocyclic group with one or two heteroatoms of which one is N

30  and the other is sclected independently from O, S and N, which heterocyclic group is linked to

C,.;alkenyl through a nitrogen atom and which hetcrocyclic group may bear one or two



WD 98/ 13354 - 9 PCT/ GB97/ 02588 substituents sel ected from oxo, hydroxy,
hal ogeno, C,.4al kyl, Cl hydroxyal kyl and C, ., al koxy, and additi @@&IMAY 2006
possi bl e substituents are carbanoyl, C, , al kyl carbanoyl, N, N-di(C, .

4al kyl ) carwemyubis4C, . , al kanoyl and Cl4al koxycar bonyl); 3) C%C”l%i}%ﬂ%' R48
(wherein RA8 is a 5 or 6 nenbered saturated heterocyclic group W e or
5 two heteroatons, selected i ndependert By fromO, S and N, which

het erocyclic group is linked ,.to C3.Salkynyl through a carbon atom and

whi ch helsebaityéts SelgstediftofBakob Daffgehd¥C, SHPSIc t IEXY
oxo, hydroxy, hal ogeno, C,., al %{Iﬁ?g}n,Zhyggrdxy'é%l’%ﬁﬁ%&ﬁé%%ﬁ“aé%o Y

addi t i onahd Badisionalepassibler substitnerss areeatmniuyiny| alk@lodebatydyt, N, badig . ,

N, N-di ( C, I apba .. C. 4al kanoyl and C, ., al koxycarbonyl) or

"C4. Sal kyh?ké%#%@é?#%owsmg Gl Owyasb% bered saturated heterocyclic
group w3 kty IR Wqwielei RBGO | | : her, i s

sel ected ?n 'gmg)e}g{ci’enrﬁy from 0, %ngg d%}hgﬁfgﬁﬁﬁﬁ%%%%ﬁcgaéﬁ'&pw% °Pf Aked
to G _, avaypateroatome,sglectedrindapendentiztfoom @)@ asfdi N hwhith deRed LIS ghs 1ol MY

bear one orC ty I'T‘ bstituenis sel ected from oxo, hydroxy, hal ogeno,
C, . 4al kyf© e;aﬁfw Queh Farberyatem angd whiel hetezoryclielgraupanay beaos bi two

substitu ; roel , i 1

SUDPL) | SDbstanfs SASRSTRY o AR SRR, R oo iyt s, akony,
CZngIl (I;yhb@@ddxﬁa?ddyﬂoﬁkx?b&ubmhmm% ﬁre)éﬂrblafkﬁi)lyxC,g?lﬁy?ﬁrséﬂ{dyﬂiqubfgglt_ nl)o(lef ore :
an represents rogen or -.,alkyl) w e proviso tha canno
be - CH2- aﬁg@_ﬁ“ﬁ’a%ﬂ 21 ﬁi%gﬂb@écn,@lkkyxwmmb B C,cakgapRY 14OESRIR" (6T ei n
CanerSi n ok P B LALARE Ko ilc $¥he Wtk SEERE e et vhihone 1

r epr-esenifd thedsthges selected aldépéndentl k idh - is I

C2. 4al ky1XsR21( wher g?n‘ ;:(S i syans d%f?ﬁﬁbhgﬁ?mﬁ%%%hgﬁﬁcﬁy grr%lflpr lgsl%‘rlff:% to

c_ycIhopenFsti}lkYWéIPféﬁéb(ylnitmﬁaa@!@ﬂnCBWhmluﬂEd'_ dtaedcy&ditlglral;?ﬂajﬂe%ﬁrogeysggbf\l g\rNﬁ_uph
with one : eroat ons.  sel ect ed. i ndependent rom and N, iC
cycl o!oents %St &%{: 0 E.'e°>r[<ey TP Oy l@'r%%/ycE‘P]@gﬁﬁ’%%ﬁ-4ggy\’rﬁz4fb’é’a‘?x5’6%| and Ewglkoxy,
subst i t ugnd addigbgAt siBfe@ﬁbﬂK&mer‘érc%moﬂﬂ'cq AN m°8lj§¥*!’-di§a'

al 'possible s Ttuents are

, hydr oxyal kyl and Cl. lal koxy, and addi ti onal
car bhhoy kalkyt)carbaraoydy Cealkanodyand Q\ alkobtycarboagl)ky! ) car banoyl , C, ., al kanoy!|

d C ., whel is . C, 3alkyl with the proviso that wh
PRI N EME RS TR L AU AR -
“CH2-): BQarblefCor CRlEYSRn $ 8LisBRAY SIRHRANTE L, RnedRe 1o, iyl SO "

salky3CR'S;

5) C,.;alkylX*COR?® (wherein X* is as defined hereinbefore and RZ represents -NR*R? or -
20  OR™ (wherein R*, R® and R* which may be the same or different each represents hydrogen,
C,..alky! or C, ,alkoxyethyl)); )
6) C,.alkylX’R* (wherein X’ is as defined hereinbefore and R?’ represents cyclopentyl,
cyclohexyl or a 5 or 6 membered saturated heterocyclic group with one or two heteroatoms,
selected independently from O, S and N, which cyclopentyl, cyclohexyl or heterocyclic group
25  may bear one or two substituents selected from oxo, hydroxy, halogeno, C, jalkyl, C,.
shydroxyalkyl and C,alkoxy, and additional possible substituents are carbamoyl, C,.
«alkylcarbamoyl, N,N-di(C, ,alkyl)carbamoyl, C, «alkanoyl and C, ,alkoxycarbonyl or R is
C,.;alkyl with the proviso that when R¥ is C, ,alkyl, X’ is -S-, -SO-, -SO,-, -SO,NR™- or -
NRS0,- and X! is not -CH,-);

30 7) C,.alkoxyC, alkyl provided that X' is -S-, or X' is -SO- or -SO,-; and



WD 98/ 13354 - 10 2 9 MAY 2006 PCT/ GB97/02588 8) C, _, al koxyC2, al kyl or
C,.4al kyl provided that X is -0-; and additionally R4 may convehBdwAY g00pe
selected fromthe followi ng four groups: 9) C2,al kyl X6C2. 4al ky1R33 (wherein
X6 is as d¥Q9ad3ferei nbefore and R33 represents a 5 or 6 e G2sss
saturated heterocyclic group with one or, {y heteroatons, selected

I ndependently 5 fromO, S and N, which heterocyclic group may bear one or
two substit t.81keRy CChR! hal ogeno C, _4al kyI

C, .. 4hydr ox??kw 2* 8 ?L@‘i‘?f"“‘?‘ipgmr%ﬂd F’%éx' is A1 Ry4 dcitignably|R‘ may

N, N- di (C, . ZFé?F‘KSFN?@é)f b%mb;dted Bym4hd RARMWhg mvx,ﬁ 4a| koxycar bonyl ); 10)

C24al ky1R4 e pi per azi n-1 -yl bears at | east one

substi tuen'?) ) (sdé\lt‘ja:l[c(yggc a?lg,lﬁ Wg‘a‘lekaxowas déﬁnqdatdmwefafebmam , repr ents a 3 or 6
C, ., hydr oxyadkdre @8ty ein R4l and R42 10 each independently
represents hydrogen or Cl é ié f'fﬁroﬁy‘%o%?wmvmmem independently

nor phol ? no figeh €h Snand Mesltich hetefyeyé ected. from oxo.
C, _, al kyl, C%%Wdr o>§‘g I klfll garC a%%r?upﬁa&%gmlﬁcozﬁ 3&5§,ﬁntuqqts,\§_eéﬁc(eg1from

, al kyl )car P4 BREM Gy halbwdccm)@adxbmikyr;m harody) céﬁ’b&ﬂoﬂhé provi so

that when R4 - SO, -

- NRLUS02- ; ﬂg%l%al%gﬁl% “@Ef"y‘*‘ﬁﬁy?‘@wﬁmg, & N&mmd anéﬁptntkmmaw@hﬁlbt bear s
at least o nellopRIgnaklein R seI ected from oxo,
C,.3alkyl, . hqu?oxgal k;Im tggsr army?‘ L W@tcﬁ °?‘85P{93§+19§?F substituent selected
N, N-di (C, . ’é’ﬂ?g B&hﬁytalkmcambk)ancyihquygk)d ﬁhl@gm&ahbo(g%g i l"le,,t h the

furtheroprgyd en R4 |s sel ected fromgroup 8
nitro or at gdJ;é&%one REPesents hydipgemen Gty D20 An addi tional conveni ent

val ue of R41)G, GkylRP kyhfimEr Py , 2 and X' are as defined
her ei nbefore and R16 represents lﬁ §h8hé(¥]‘@:§}cﬁ@@y aR9P3°W“t°rﬁubeetupmmvélsmed

" that X1 caffRBtOoX%hE satky] Q”mm\mmymyl aarBZmo Al by | A2k arh R

Advant ageo rom one of the tol | ow n se'v@ud Fd)u s: 1)
C -, al k3| m@’?%ﬁi‘%ﬁ%ﬁ%ﬁ‘hﬂ% ghd Gpradksixyearbahyfly with me?tygrdvl@emta@gm% ;‘ 5 G,
yl

1, 3- di oxangalle¥R?, X! &--523s6) t Rip! ]1\3? th| an-2-yl, pyrrolidi A
and pyriol I din-3-yl, and pi pepfdﬁog\l%l or m‘g pml 3- yI pi peridin-4-yl,

ror piol n- B2kl ovbaris 4 nsandpabwaztnbgdrzlm b 081 f GHOAD o TRy Boar one

or two sub%tb{l E‘b g& ﬁﬁt ed fraom oxo, hydroxy, ogeno woC, .
3hydr oxyal Kyt SFlecigfl iRy oxan faalkedi CI Mdﬂoxpﬂm bArBaribIS i tau@ﬁ,sﬁaq,q(%,
anoy!l

car banmoyl , N®I-di N- di kyl ) car bamoyl ,
and G, ., al koxvc((Et:?bon)illféi:tmﬂ%Y Ca ‘mkamyl bia C.. zdlkoxycafbom’ D

with the further proviso that when R* is selected from ¢ group 8) R

least one R* is Ci.,alkanoyloxy.

and/or R* is/are nitro or at

20 . N . - P
An additional convenient value of RY is CaqalkylX’methylX'R" (wherein X? and X" are as

defined herei e )
ed hereinbefore and R" represents hydrogen or Ciaalkyl) with the proviso that X! cannot

be -CH,- when R* is CaaalkylX*methylX*R ",

Advantageously R* is selected from one of the following seven groups:
1) C,,alkyIR" (wherein R" is a group selected from 1,3

¢ -dioxolan-2-yl, 1,3-dioxan-2- -yl, 1.3-
25  dithiolan-2-yl, 1,3-dithian-2- yl, pyrrolidin~2

-yl and pyrrolidin-3-yl, and piperidin-2-yl,

piperidin-3-yl, piperidin-4-yl, morpholin-2-yl, morpholin- -3-yt and piperazin-2-y! which group

may bear one or two substituents sclected from oxo, hydroxy, halogeno, C, ,alkyl, C.
-3

shydroxyalky! and C 1nalkoxy, and additional possible substituents are carbamoyl, C,.

»alkylcarbamoyl, N N- -di(C,. salkyl)carbamoyl, C

rxalkanoyl and (,,.,alkoxvcarbonyl) orC
30  LalkylR" (wherein R* j 2

Is a group selected from imidazolidin-1- -y1, pyrrolidin-1-yl and

thiomorpholino which group may bear one or two substituents selected from oxo, hydroxy.




30 4alkyl R"" (wherein RL is a group selected fromimdazolidin-1-yl,
pyrrolidin-1-yl and thionorpholino which group may bear one or t2% MAY 2006
substituents selected fromoxo, hydroxy. 2 9 MAY 2006 WD 98/ 13354 - 11
PCT/ GB97/ 02%0884335dgeno, Cl. 3al kyl, C, ., hydroxyal kyl and C, . 3irk&o¥n24309
addi tional possible substituents are carbanmoyl, C1.3al kyl carbanoyl,

N, N-di (C1. 3al kyl ) car banoyl, C2.3al kanoyl thnd C,. , al koxycarbonyl); 2)

1- R4d6prop- |-en-3-yl, 1-R46but-2-en-4-yl, 1-R46but- |-en-3-yl, 1-R 6

pent - 2- en-halggenoy C 2 alkyRAT pleyxireSyatkyl angiC, (ateexys id Biditibsal BoSsiblk sBbdRIRe! 59
saturated h teroiﬁfl | ?( Proup with one or two heteroatons, selected

i ndependerﬁafe}i?"?or palkglcarnamqyl, JhN-di(Geabybegibrmey b Gaugikamyl amk€d  to the
al kenyl gr,Qllka%é%K-&HQ}fb-a carbon atom and which heterocyclic group nay bear
one or two substituents selected fromoxo, hydroxy, hal ogeno, C1.3alkyl,
C1. 3hydr 0x@)drRYpropriders3-yl, BRI baxg-enahgl, aowi‘tsdtqnamg@,Sﬁkbﬂp@né%iQﬁ%i.z,hgﬁ PE s are
car barrgyl el 3§I kyl car banoyl , N, N-dlizé C,. 10 3al kyl") car banoyl . 3al’kanoyl
and C, 23alfkRepkaraBoiryl {wherein RRaisisut ot memberad, saturiRdd hetetoceiingrofip WithWne or

2- R47pent - 3- en:o- jn RA7 | d saturat ed

et or boyel T eRtbmy SR RdndEbép el drosk ok S o i hefsremelns eronp itk e

other is setecdlieshyl getepanfugh biafbodBod an®whith Rbterdfy Gl égglépeéa%? %J%llrlo%e%rrOUp
n

is linked to the al kenyl group through a nitrogen atom

het er ocycItVe Sypsbilenisselestes fromeoxor hydioxy lobigenal eyt slkgk IG; ctiyeldostya il 8P,
hydr oxy, 1 .C o al kyl | .., hydroxyal kyl and C1.3al koxy, and
addi t | onal’;“ﬁ%gjs ?’%&gg"s‘ﬂ%‘i‘iﬂ"ﬁ%ﬁ'ﬁs‘“g’?‘@e%ﬁﬁ“ﬁé 0yLC 3alkkigarbamos k- di(C, .

N, N- dil§C, ., ARy hodrdLadyA; i Sal e 11 car,bonyl)), 3)

N Nob G AR R P0RMen 5810 SR Ao . RBRYERRATY R o
| - R48pent 42vhpn 24R Ypenti3 -éh-5 Rl BploareinR Y iv-HS vt 6 (ﬂ/&ﬂﬂfe@éd’saaﬂgteh%eﬁer&ggfic ?&)Up
menbered saturated heterocyclic group with one or 20 two heteroat offs,

sel ected il e%‘ér?déWPﬁg?‘er?%ﬂm,ofsv #liong is\bhpechthisertlesr de yatédtad mriepymdemly iroked
to the al kymy, . nd i ch het erocyclic group may
bear one or'IS Atn\%gn %@gﬁ F*%@EB%P g&sgﬁggﬁgﬁcﬁa&p&?}&%@wg§F‘B5W,Er9’ﬂ§ dgutiegen atom

C, ., al kyl pndowhBhytitengyalicydroupnelathear ondlok @ sutfitheRtilelde A% o 8RS dfoxy
substb ueBt S are parEalnDyI , .C,.1lal kyl carbanmoyl, N, N-di(C, . ! '
, al ky § caPBRBeR CrakylafCicdvdiaxyalkyl @d Caplkexy.cadmaditionabposkible substituents arc

-R 9but - 23854Vl ¢ | 125740, 4-y|. or. 2-R 9pent-3-yn-5-yl (wherein
R19 is a g%g?xﬁgylﬁg%aélﬁ)ggﬂggrﬁéwaﬁgg dﬁ@%‘é?%%%f‘?aé“@?loﬁpahwmﬂ PA&ior two
het er oat ogmkoxytarbbnyily; one is N and the other is selected i ndependently from

0, S and N .whjch heterocyclic group is linked to the al kynyl group through
a nit rogeﬁj kRowrop-1-yn-3-yl,"I-R*but-2-yn-4-yl, 1-R**but-1-yn-3-yl, 1-R*pent-2-yn-4-yi or 2-

R*pent-3-yn-5-yl (wherein R* is a 5 or 6 membered saturated heterocyclic group with one or
20 two heteroatoms, selected independently from O, S and N, which heterocyclic group is linked
to the alkynyl group through a carbon atom and which heterocyclic éroup may bear one or
two substituents selected from oxo, hydroxy. halogeno, C, ,alkyl, C,.hydroxyalkyl and C,
salkoxy, and additional possible substituents are carbamoyl, C, jalkylcarbamoyl, N,N-di(C,.
salkyl)carbamoyl, C, ;alkanoyl and C, ,alkoxycarbonyl) or 1-R*but-2-yn-4-yl, 1-R*pent-2-yn-
25 4-yl or 2-R®pent-3-yn-5-yl (wherein R* is a 5 or 6 membered saturated heterocyclic group
with one or two heteroatoms, of which one is N and the other is selected independently from
O, S and N, which heterocyclic group is linked to the alkynyl group through a nitrogen atom
and which heterocyclic group may bear one or two substituents selected from oxo, hydroxy.
halogeno, C, ,alkyl, C, ;hydroxyalky! and C,.,alkoxy, and additional possible substitucnts are
30 carbamoyl, C,.,alkylcarbamoy], N,N-di(C,.,alkyl)carbamoyl, C,.,alkanoyl and C,.

,alkoxycarbonyl);



and whi ch heterocyclic group may bear one or two substituents selected from
oxo, hydroxy. halogeno, C -.,alkyl, C, .,hydroxyal kyl and C, ., al RoS\MAYa2e06
addi ti onal possible substitucnts are 30 carbanoyl, CI1., al kyl car banoyl ,

N, N-di (C, . wa) dghissar banoyl , C2., al kanoyl and C,. , al koxycar ?g@%&w 2 9 MAY
2006 WD 98/ 13354 PCT/ GB97/ 02588 - 12 4) C2_3al ky1X2C2. 3al ky Q%8s ei n

X2 and X3 are as defined herei nbefore -ah?2l-R16 represents hydrogen or
Cl.3al kyl) with the proviso that X cannot be -CH2- when R4 is

C2. 3al kyl W@?,alkyﬁ*(&}’&l)@l&lﬁ"' (Whefein ﬁaﬁmmgﬁﬁéﬂ"ﬁégﬂnﬂc%re éu§i l@@ %%eﬁ'@d

her ei nbef ore and resents - NR24R2S or - 6 (wherein

R26 whi chhmryg@eortﬁe;aﬁq igh thgiproasethat Xa@d@npe!pﬂ é?sléﬁtvdxehﬁfrm@@mkylxzc al kyl
or Cl 2al Wgﬁ%y] )); 6) C2.3al kyl XSR17 (wherein XS is as defined

her ei nbef R27 represents a group selected fromcyclopentyl,

cycl ohexyk) cp;grmkf@bnw(wﬁ&dmoxpﬁ fas b fivvdd HURdifBefOEOHR 17 ddrdRA R X5

t hrough a carbon atom and whi ch group nay carry one substituent sel ect'ed
from oo, ORJ W@n)&“ R4 owldRid whigh sy keythe s@ihe zhylctrmycedaklykepwwn@hya.@lgg@xy,

and addition tltuents are carbanoyl, C, ., alkyl carbanoyl
N, N- di (Clt‘%ﬂ?l%; gﬁ‘gg‘?ﬁ'ﬁﬁ‘ cetyl and Cl. 2al koiycar bonyl )c/)r R2’> |sy
Cl 7al kyl 5 t I

o a, }/S Qbﬁﬂ%rﬁf ﬁ@e@%g 04t éﬁ"%ﬁm\leg%ég: rﬁaeé_& a.Sﬁ?IR yrlgptf;ééxtls 3 group sefeied’

Cl . 2al kOX)‘]er Q&ldgehtyp,rcwloﬁe@ll pyatolidinyil and Piperi@inyKWhich gr&b isQinkedt®x; and
additionally R4 ma 15 advant a%gousl y be selected fromthe follow ng four

groups: 8threvetsarappxaiem ang whiskgmuppay earry ong ﬁUQStésleluéﬂende fm exmbef ore

d d.het th |
a0 o, FRUSRF ofad, Lol o IRAEBARGH WELEINSh OB RSP (P "
heterocychmlssugremncmmbhaayl Gnallcylcdruﬂn@uhﬂ\l-ﬂl( b;a‘ik)ﬂ)%laﬂsahﬂi}l facOm arQP(@,’ "’

hydr oxy, hal ogeno, , Cl. 3hﬁ/droxya kyl , al koxy, carbanoyl ,
20 3al kyl c&k Wﬁreshonyll\prr& dlS(QE,aalBhll Wi }lwa:rbm@mat waen R4 igdhoalkyl, X -S-, -so.

Cl 3alk b a3al k 0 - | -yl which
bearg a;)xyg@gt '%t’ﬁugﬁ’ﬂ' %‘«ﬁéc‘? gt Pt;l??oﬂf“a‘ etlylS pl(:perzglzi(gxycar)tl)onyl ©
C, _2hydr oxya, k@ﬂlo@@ aﬁ@ﬂ%ﬁ‘ﬂ&i thuer gl Bhk: W@Cﬁ‘@ -§8¢hand REERGHA g'ﬁ‘lx%(ay

represents hydrogen or C .,alkyl); 10) ¢2.3alkylR 3 (V\herel n RA3 i
mor phdd i n@dviitageonsly b selectesh fromr the Wdlasvibg faour gemtrs: sel ected 25 from oxo,

i 1) CaPb B RGBT i Bt SRR reBiroerts £ Rk Guhen
R4 i's C, . membered saturatcd heterocyclic group with one or two heteroatoms, selected independently
from O. S and N, which heterocyclic group may bear one or two substituents selected from
oxo, hydroxy, halogeno, C, alkyl, C, ;hydroxyalkyl, C, ;alkoxy, carbamoyl, C,_
20 ,alkylcarbamoyl, N,N-di(C, ;alkyl)carbamoyl, C, ;alkanoyl, and C,.;alkoxycarbonyl);
9) C,.,alkyIR* (wherein R* is piperazin-1-yl which bears at least one substituent selected
from acetyl, C, ;alkoxycarbonyl, C, ;hydroxyalkyl and CONR*'R** (wherein R*' and R* each
independently represents hydrogen or C, ,alkyl);
10) C,, alkylR" (wherein R* is morpholino which may bear one or two substituents selected
25  from oxo, C,,alkyl, C,,hydroxyalkyl, carbamoyl, C, ,alkylcarbamoyl, N,N-di(C,.
2alkyl)carbamoyl, acetyl and C, ,alkoxycarbonyl) with the proviso that when R* is C,.
.alkylR"Y, X' is -S-, -80-, -80O,-, -SO,NR’- or -NR'*SO,-; and
11) Cy,alkyIR* (wherein R* is morpholino which bears at least one and optionally two
substituents selected from oxo, C, ,alkyl, C, ;hydroxyalkyl, carbamoy!, C,.;alkylcarbamoyl,

30 N,N-di(C,alkyl)carbamoyl, acetyl and C, ,alkoxycarbonyt).



3al kyl RI3, X is -S-, -SO, -SO2-, -S2NR - or -NRLUSO02-; and 11)

C .,al kylR44 (wherein R44 is norpholino which bears at | east one 2201d4AY 2006
optionally two substituents selected from oxo, Cl.2alkyl,

C, . 2hydr oxwa syis3scar banoyl , C, ., al kyl carbanmoyl, 30 PCT/GB97/02588

N, N-di (C, . 2al kyl ) carbanoyl, acetyl and ﬁ ., al koxycarbonyl). 2 9 MAY 2006 WO
98/ 13354 PCT/ GB97/ 02588 - 13 An additi® gl' advant ageous value of R4 is

C2. 3al kyl X2nmet hyl X' R16 (wherein X2 and X are as defined herei nbefore and
R16 repr eaantditiopdr adyantageors, vaBmI dfyR)is Wi, satk t Kamethpll{*BY (whereixX’ ead idtare e

- CH2- when R4 | X3 Pr ef R4 | ect ed

O e e AP R et . e LSS S
| ect ed di ; 2-yl, 1,3- dithiolan-2-yl,

1oad tehi{zfnp@* 3'“ | x‘Slcgda“%Y‘g mf@ﬁ’é‘%???& Cdin 3oy a_nld oi peridin 2.yl .

piperi di nP%fé(xJFbl\;onHtpE skidhia frol ond Y RERldife YbvenTOOBRO) | 08 V] A0

pi per azi n- ear one or Ituents selected from

“oxo, hydrexg, 3an@IanG{MercﬁiRSa$ kghup@electeﬁlﬁﬂiﬂ o Rydibkylan2agl, CB-dakdoxy!, 1and
addi ti onal p033| bl e substituents are carbanmoyl, C . 10 ,al kyl car banoyl,

N, N- di ( C, diaiblapt3-whrlbhdishian-Zadlepymrolidin-2enl. aadlpwwyél@rbmhgncl) piperidin:23pl. ky | R45

wh R45 I t d fr d

o1 and « APEREPS P iR S BPBs i Y saroiatie 5 siiotmBh L HLfH roup
sel ected {fa0MBeaXéhe &'B/tdfo@&%stlth@d@g@@&ed from oxo2h¥dtbxy, Galogand! @X,Xﬂéénd and
Cl. 3al koxy and additional possible substituents are carbanp I

, al kyl car fhondogdyalkyl Rnd i) @lkoxx, mdadxhnm#pyswblasdlsmueatsohre carbamoyl C.

Cl., 3| oxycarbonyl ) ; 6Qut - 2- en n RAGg is a 5 or i
renbolba AR IrapLoR MG cH R Bhana e and B Eﬁkwrf@f Bt%%saalkﬁll

sel ect ed ked
to the al Lgﬁ??&;&gﬁ%éﬁgu : egbgd?ra %Hgﬁnﬁﬁﬁﬁéﬁcﬂﬁ% ggélc Bmo rhgtljlbgmay
bear one “mﬁckt gvoup lmgztbdauem or tsel mbstetderits eetemxdafrohxydroohydrohg,l twﬁgmo,

C . 3al kyl, hydroxyalkx and koxy, .and additi onal pOSSIb|e
subst i t uerd ‘Sylafze\tﬁ’éf angC). 1391%9‘ I%Q@B‘&‘Hﬁ%' posgiRlegrbtituentgpare carbamoyl, C,,

3al kyl ?Cagéjgyri?%@ba PN’N cﬂﬂg rf%'k?@g’l :%%Xﬁlagé?:gy']yak Oralls ZPo%Ex&ﬁpe”. 4-yl

(wherein dr‘—6 het er'dcycl’ic gr with one or

two hes er ol R'butP-emhiyd liwherein B it @0dr 6tnientsdrédbsatirated Heeb@Rlit RetRpenitiebid v
fromO, S and N, which heterocyclic group is |linked to the alkenyl group
t hr ough aontwe bgterpammmsamtem@nemévdmﬂ & agd dlipvhiely hereracy diregronp isno

b
QS ar ket i A Rital! SRR oulVEEaRn ali SRERGIn Soterdtycle binmmeray ey gne
are carbagpwie sébstit@dnksy/delettddotdloxo Nadrehtyl, Galogend Ik yatk plath aiyayd xyaAGehid cand

Cl., al koxyear bonyl ) ;

;alkoxy, and additional possible substituents are carbamoyl, C, ,alkylcarbamoyl, N,N-di(C,

20  jalkyl)carbamoyl, acetyl and C, ;alkoxycarbonyl) or 1-R*but-2-en-4-yl (whercin R¥ isa 5 or
6 membered saturated heterocyclic group with one or two heteroalo;ns, of which one is N and
the other is selected independently from O, S and N, which hetcrocyclic group is linked to the
alkeny! group through a nitrogen atom and which heterocyclic group may bear one or two
substituents selected from oxo, hydroxy, halogeno, C, jalkyl, C, ,hydroxyalkyl and C, ,alkoxy,

25  and additional possible substituents are carbamoyl, C, ;alkylcarbamoyl, N,N-di(C,.
salkyl)carbamoyl, acety! and C, ;alkoxycarbonyl);
3) 1-R**but-2-yn-4-yl (wherein R** is a 5 or 6 membered saturated heterocyclic group with one
or two heteroatoms, selccted.independcntly from O, S and N, which heterocyclic group is
linked to the alkynyl group through a carbon atom and which heterocyclic group may bear onc

30  ortwo substituents sclected from oxo, hydroxy. halogeno. C, ;alkyl, C, ;hydroxyalky! and C,.

.alkoxy, and additional possible substituents are carbamoyl, C, ,alkylcarbamoy!, N.N-di(C,.




3) |-R48but-2-yn-4-yl (wherein R48 is a 5 or 6 nenbered saturated

het erocyclic group with one or two heteroatons, selected indepergiemnMAYy2006
fromO, S and N, which heterocyclic group is linked to the al kynyl group

t hrough a o¥®beis3st om and whi ch heterocyclic group may bear one 30 or two
substituents sel ected from oxo, hydroxy. hal ogeno, C,.3al kyFCT/GB97/02588

C, ., hydroxyal kyl and C,. ,al koxy, and a#lditional possible substituents are -
carbanoyl, C,.,alkylcarbanoyl, N, Ndi(C . 2 9 MAY 2006 WD 98/13354 - 14
PCT/ GB97/ GQBSEaMﬂqu)a@awbanb@Lzalka&ybéa)‘h@ilbtlb:@,-gﬂghkpwgggWm}%n R isa s or

1- R49but - -"in-ll-{ilp whegg)i n RA9 is a 5 or 6 nenbered saturate .
het er ocy cP IERREThsARTAIFd Brtsrasy cliGaronamdthoenecirs wodtetentritains cofavhish bheig atde

ot her is ggl ' o S and i ch heterocyclic group
is linked to&ﬁgg%éé%ﬁrﬁlpg%g%%b{%?@u%hs ?@ptwgiﬁgﬁfg%?ﬁﬁcgﬁ&rqmi 1g Hinked to the

het er ocy calkgny]revoyp thayugheatitroges: Rémtang Vﬁ\iwm&&&@ﬁt&o&?bﬁg%‘ﬁr from oxo,
, al KOXY,

hydr oxy, hal ogen .. 3al kyl , C,.3hydroxyal kyl and C,~ Al§Pr two
addi t ?%naf“%BBgﬁ?% |S§°%‘G§£E°m s hydrgi, hedogeann).,alkel, C ahydibeypal bEAnRN IC, ,alkoxy
N, N-di (C, , tyl .and C. .. 3al koxycarbonyl):" 4) ‘ ’
C2., al kyl a)@é@h?ﬂ@?iﬁ%% %%%‘?@?ﬁy"}&%’ﬁ%"% SWPE‘Y%"%QYM,)NTéK&.nbef ore
and R16 r pikybeembamoyhyndétpigad Q) alkoxytattonyl); Wi th the proviso that X cannot
be - CH2- n R4 is C2. 3al kMI X2C2. ‘10 3a Kyl X' R16; 5)

2- (3, 3- di MetrPkIPECaalbxIGR" (@herain3X tindeX sk us defitedietdiibefore and 1}'6 represents
y , .

2-(3-neth L do)et hl .. 3= (3- nethyl urei do)propyl . 2-ureidoeth

3-urei dop%{%&g%“d‘%ﬁn?@%i%tﬁ% PEeYM9 9@ 3% 1CH 3 when RUiTIC, salkylX?C,

met hylOcar alyiyIRd%y) propyl , 2- 1 (_V-net hyl car banoyl oxy) et hyl, 3-(N

met hyl car bamoyl oxy) propyl , 2-(carbanmoyl oxy) ethyl, 3-(carbanmoyl oxy) propyl or
2- (1, 3, 3 V2-tFIAinetpy ureidadethut, By(B.3-6iﬂ(c1h)8utﬁidd)prmpylbzl(grrﬁétﬂﬂhpéiﬁ’d}&lh%3-(3- |
pyr,

2- (i . | am hyl , 3- (i b I
2. (i sobut B ARSI Bk tlasihn, o ireidegites b &y kMo metbptearrpoyiosechy . -
y

2.l Ky ORI Coer DR ool N el ae B R 172 or bup

sel ect ed metbicaemoybixypeopyt) 2-(cysdnadigess)ethpl BE(Qhﬂb%B%ioﬁﬁq l%?ﬁ-iég,é@_"
I'C Y

whi ¢ roup i.s.linked to XS through a carbon atom an groa

carr ;l 58nemg'heb}éytl"r"telf}éﬁ?th%le?'éf@éd"‘F‘%%*PN‘B‘S@&O)WQYb)Z;(jSOPtmnb@grmnbnnymmaajewll,,3-

C, . Zhydr apxespldavkyad ; 1 1tional possible substituents are

car banoyl! , C,d.ﬁ?baf kyﬁ@%@%&?&&l{lﬂﬂﬁ g‘?%ﬁ%’ibﬁi)yl)ag’é‘?q}éw&l:‘f acetyl and

C. . 2al koxysehntonngarbanylarido)rirspyC, 2-(ebitytycuitoRy llfinde@yl §03.(at when R17 is
C . 2al kylbutéycg%oﬁ)ﬁémiﬁggobyl_; S2-, -SONRIO~or

6) C,.,alkyIX’R* (whercin X* is as defined hercinbefore and R is a group selected from

20 cyclopentyl, cyclohexyl, pyrrolidinyl and piperidiny! which group is linked to X’ through a
carbon atom and which group may carry one substituent selected from oxo, hydroxy,
halogeno, C, alkyl, C,;hydroxyalkyl and C, ,alkoxy and additional possible substituents arc
carbamoyl, C, ,alkylcarbamoyl, N,N-di(C, ;alkyl)carbamoyl, acetyl and C, ,alkoxycarbony! or
R* is C, ,alky| with the proviso that when R is Ciaalkyl, X' is -§-, -80-, -S0O,-, -SO,NR™

25 -NR"SO,- and X! is not -CH,-) ; and

-or

7) CralkoxyC,alkyl provided that X' is -S-, or X' is -SO- or -SO,-: and additionally R* may

preferably be selected from the following three groups:

8) C,.alkylX°C, jalkyIR™ (wherein X is as defined hereinbefore and R" represents a 5 or 6

membered saturated heterocyclic group with one or two hetcroatoms, selected independently
30 from O. S and N, of which at least one is N, which heterocyclic group is linked to C,.,alkyl

through a nitrogen atom and which heterocyclic group may bear one or two substituents




25 -NR'SO,- and XI is not -CH2-) ; and 7) C,.2al koxyC2_, al kyl provided that
X is -S, or X is -SO or -SO-; and additionally R nmay pref e QiMAY 2906
selected fromthe following three groups: 8) C, .3al'kyl X6CZ., al kyl R73
(wherei n X 98133%4 defi ned herei nbefore and R3 represents a &g&pfoEber ed
saturated heterocyclic group with one qr. two heteroatons, selected

i ndependently 30 fromO. S and N, of "wHich at | east one is N, which

het erocyclic group is linked to C2.3al kyl through a nitrogen atom and whi ch
het er ocy &% F@egfreﬁ‘p‘”ﬁ?’awé@é% habegene, € mlkybt&.tzhydrem:ﬂkﬁ O, AH¥x2086bAdY!, C,

98/ 13354 1 8 d.f d hal
C, _Zal kyﬁlk)é%:ﬁ%ﬁé*lé“gy%cﬁ@ﬁﬁ& l? C‘{?g% arcg&l Ox‘gngyIza){k(g))’)éarb%}?lk;lggg?bamyl N
~N-di (CL. BRI ORT RatiBikdn RGCi@Fx%l'ph%ﬂﬂo hidPiORYEARA Y sutHinfi SRl R43

(wherein R 43 is norpholino which may bear onhe or L&? dect ed
f rom oxofrom oxpa CyyalkylCC, mglmxwym Icgzdbamoar, GapakylcarGamasl, kyNcagdanoyl

. car and C, 2al koxycar bonyl ) Wi th the
prow Yo t"#&?)c a"é‘HY“Pﬁv 8'ga“é/&!aéla i bor)?(‘ VT the provisothat whep R* is SOPNRO-  or
- NRLOSQZ;alkyIRAIGX 11)- SCZg@aIngj R4§O£ LELGRRS 643 z?ndm)r phol i no whi ch bears at

c

| east one and optionally sub tltuents sef d fromoxo, C, .2alkyl,

C, _2hydr bRyGL;mikyIR‘E éwbcanmﬂl“ isGhophblind whichaseamslat lcast one and opnonal ly two

N, N- di (C 2a| kgl )C rt()!a acetyl and C, . 2al koxycarbonyl).
addi t i onSHP ‘érsf’gat go TAR: 0%2: GRaalkyl, Ep:hydranyrlkyheathamisR G. a(lk/hkthﬁiaﬂm%@ and

vxftﬁr?hi—b—rov. SRR ART, A6 AR Tk iBRmy ", oY o0e o G )

2,1 kyAXZdémbthﬁrEfeorchbrue of REILC ARIKY DRIndtByIXeR @ 19f Lhe
fol | owi ng eéj i ve groups: al kylglgx’(v\herg ?fe%lg‘t”ﬁgm '”S?%"ﬁdﬁﬁs% &t ed

1;- r gmdl ﬁ ‘éﬁ*lﬂbf-f?/‘le ang Rg( Ggfﬁﬁ?ﬁs Q}é@rbgerﬂ.q?(:.d 1iﬁcygl Wl:ﬂ'l ﬂiegﬁoﬁsd lha(l:I X! cannolt
ithia y JLpyrrolidin-3-yl and piperidin-2-y

pi peri di o '3:@1 X"hﬁf'g%r'ﬁ %R ﬁﬁ@/l%irmethbl #RO} i n-2-yl, morphol in-3-yl and

pi pcr azi bear one_ or two substituents selected from

0XO0, %&@Xreﬂc”‘zlg(?ﬁﬁ %PC“&@:F ﬁ%oneef the foHowingxfed sppsand C1_, al koxy, and

addi ti onpglcpm@mglz BwRLBSIR T ten rgu g%?ggp?/k& éﬁ“ﬁ%‘ﬁéﬁyj Car banoyl

N, N-di (C, . 2al kyl ) car banoyl , ac ty -gtoxen-2-} kvt R4
20 (l\ﬁher‘bﬂmlm-@ yls13- @thmpZ%lm@ﬁoﬁdmf-I-Qﬁhﬂdﬁ)ﬂﬁﬂQilh-@L}ﬂ “and pi C?éhdm- -yl

pyrrolidi.n-1: nd. t hi.o holino which group may ‘bear
substit L}é‘ﬂ?rédléél laélcPE’G"fi %EMFP kit Sowds moraholiedey] aﬁl;i pipcrazir@dy] whnch group
C. _2hydrigity Bl ¥ine 3P thv st R el Bl ATTLLS W Ao B ORSboars, B 0GEy  dent s are

car banoy Craalint, €.
zhydroxyalkyl and C,alkoxy, and additional possible substituents are carbamoyl, C,.

:alkylcarbamoyl, N,N-di(C, ,alkyl)carbamoyl. acetyl and C,..alkoxycarbonyl) or C, jalkyIR**
20  (wherein R* is a group selected from imidazolidin-1-yl, pyrrolidin-1-yl and thtomorpholino
which group may bear one or two substituents selected from oxo, hydroxy. halogeno, C,.
.alkyl, C, ,hydroxyalkyl and C..,alkoxy, and additional possible substituents are carbamoy!.
C,.,alkylcarbamayl, N,N-di(C, ;alkyl)carbamoyl, acetyl and C,.,alkoxycarbonyl);
2) 1-R™but-2-en-4-yl (wherein R* is a group selected from imidazolidin-1-yl, 1,3-dioxolan-2-
25 yl, 1,3-dioxan-2-yl, 1,3-dithiolan-2-yl, 1,3-dithian-2-yl, piperidin-4-yl, pyrrolidin-1-yl,
pyrrolidin-3-yl, piperazin-1-yl, morpholino and thiomorpholino and piperidino which group
may bear one or two substituents selected from oxo, hydroxy, halogeno, C, ,alkyl. C,.
shydroxyalkyl and C, ,alkoxy, and additional possible substituents are carbamoyl, C,.
salkylcarbamoyl, N,N-di(C, ,alkyl)carbamoyl. acetyl and C i..alkoxycarbonyl);
30 3) 1-R’'but-2-yn-4-yl (wherein R* is a group selccted from imidazolidin-1-yl, 1.3-dioxolan-2-

yl. 1,3-dioxan-2-yl, 1,3-dithiolan-2-yl, 1.3-dithian-2-yl, piperidin-4-yt, pyrrolidin-1-yl,



C, . 2al kyl car banoyl , N, N-di (C, _2al kyl ) carbanoyl, acetyl and
C, _, al koxycarbony!); 2) 1-R50but-2-en-4-yl (wherein RSO is a grogg mAvemped

fromimdazolidin- | -yl, 1,3-dioxolan-2- 25 yl, 1,3-dioxan-2-yl,
1, 3-di t hi o™4he813454 1 3-dit hi an-2-yl, pipcridin-4-yl, PYT 1 Ol Eo7/basay | -
pyrrolidin-3-yl, piperadin- | -yl, norpholino and thionorpholino an

pi peridi no which group mnay bear one or I6wo substituents sel ected from oxo,
hydr oxy, hal og{gno, Cl-,alkyl, C ,hydroxyal kyl and C,,_sal koxy, and
addi t i onaPYFYERETY. BpEReiT [rydhtmorahelinpandahiomarpi@lifio andlgipdriaddaniy lgrody

N-di (C1_, G I n al koxycar.bonyl 30 3 -

1- Rlsl( but - ‘g’L“ 55??% 4- y|°tlﬂﬁér53‘|’%q‘%¥4 ?C%Cg"dglf%fiﬁxge'}é&?’@/d.hﬁ%sﬁ%rﬁu?ﬁkm Cdin-1-yl

| . 3- di oxojhadrdkyalkly] arld G @lkexa and-additioh kbl < 2=y - di t hian- 2-yl ,

pi peri di néﬁ-%l ﬁ%&)&oﬁﬁéﬁﬂ ; 2 l9tl N&?gggg %ﬁggﬁggé@%y%,

PCT/ GB97/ | yalkyljpagamuyi, acetyl and C,.atkorhedrbéis 1 pnd

t hi ooy phg(i:nglk el Erl' km }Q/ni ch grou}% may bear c())ng_ (grds}?t:yvvcﬁ)l substituents

sel ect'ed from ogo, cﬁy}égr%ge, Eﬁ’ BGENG, and Koo |a§ defined herginbeforaand RS tepessents

C, . 2al koxlyyd BRAONE 8 Sk dV; ti S Aare carbanoyl, C

2al kyl car'ly)yﬁgrg;%j;?&uﬁl- d|9 C,l.tﬂggl E’ﬁ‘%a‘?’ tgﬁrméﬂt",}{ggt}:eetﬁz é{vﬁ‘ hRA walkylX'C,

C, _Zal koxs ylapd 5 4) C2., al kyl XZC2., al kyl X R16 (wherein X2 and X' are

as defi ne% (I?e ioQg fore and.d;éG represents  hydrogen or Cl.3alkyl) with the

provi so tHar X ¢ ﬁ%{kbem-v_ -thﬂﬁgds'ﬁt’ PX(0s -SQt Ry +9QE2and dBislitionhlly R1diayand

5) C. . 2al ket pt sAEQYd ﬂ?ﬂk thgféu%\gnéz T AP and
y

addi bié}onaﬁ!jl%§3R§d?ay nore prefera fromthe foll ow ng four
groupd: 10 %3, >d{raethy hiretao ethyli 3e(3d> ik diy lureiid)rody K 2 YBL ; @} LPRYS:
2- (3- met hyl ur Fi dg&et h;ﬁ ., 3-(3- nethylur e)il do) F?P%E’gY . Z@UI?%M%%% S%YEQ'G'
?;\| u LFLQOQ%S%'% uret -m$ ld?'Hf?Eq’%?FtB’ébr%Hmme)Tﬁ-(ﬂ/,bﬂ,-diﬁielthylcarbamho;llloxget(hKll_, 3-
, i XL SRt RRNDY - AN et car banoyl oxy) et hyl , 3-
met hyl car banoy| gxy) pr oﬁ?’?lp&a%’g%ér@fﬂg@?“émqﬁ%"%@m%ér@bI oxy) pr opyl ,
2- (1, 3, 3-methy leattayaytedyfieb eI (carBarhdyldxydethl i, FEl YL NS Y
2- (1 sopr OpOXyC rbo );I am noiet hyl. 3 1315 _ (}ﬁsogr’ggoxycg'rogiéﬁgﬁgmb%&%ayI ,
g- E it Sgb;“ B’foﬂ &Y t3v$|ytrsmghylu(eitl@gw§mk2qmgmpplb<y¢ﬁrp@ym§mwe¢hyln. o)
- (t -1gut qxy r,3. -(t- butoxycarbaonyl am no)propy’|;
C2. 3al kyﬁX‘ %ﬁ@%gr@ﬁmﬁ%‘i‘gﬁ°@z %—iasa toxycaroggylamingethyl, 3o, | - SO, -,
- SO, NR10-(ismbutoXiRedrBéhylaraind)phbpyl, 2 e ERb AR i iS00t -CH2-); 20 8)
c2., alky]%(_l" C, .%ngyl R33 (wherein J)0(6 i s@a@s dg}'{}?{g %hg{ Zf’ﬁgg‘f ore and R33
repr esent tcacy&p ﬁylammo)propyl; : 3 _
7) C,,alkylX’R? (wherein R is C,.alkyl and X* is -S-, -SO-, -SO,-, -"SOZNR"“’- or -NR"S0,-
and with the proviso that X! is not -CH,-); |
20 8) C,,alkylX’C, alkyIR™ (wherein X is as defined hereinbefore and R represents a.'group
selected from morpholino, 2-oxopyrrolidin-1-yl, pyrrolidin-1-yl, piperidino, piperazin-1-y|
and 4-methylpiperazin-1-yl); and | |
9) C,.alkyIR" (wherein R*' is morpholino which may bear one or two substituents selected
from oxo, C, ,alkyl, C,.;hydroxyalkyl, carbamoy!, C.alkylcarbamoyl, N,N-di(C,.
25  jalkyl)carbamoyl, acetyl and C,.,alkoxycarbonyl) with the proviso that when R is C,.
salkylR®, X' s -§-, -80-, -80,-, -SO,NR’- or -NR"SO,-.
An additional more preferred value of R? is C.alkylX*methylX*R' (wherein X and X* are as
defined hercinbcfore and R'® represents hydrogen or C, ,alkyl) with the proviso that X' cannot

be -CH,- when R* is C, ,alkyl X methylX°R .

30 Most preferably R* is selected from one of the following five groups:



sel ected from norphol i no, 2-oxopyrrolidin-1-yl, pyrrolidin-1-yl,

pi peridino, piperazin-1-yl and 4-methylpiperazin- | -yl); and 9)2 9 MAY 2006
C2.,al kylR" (wherein R' is norpholino which may bear one or two
substituen™w9O 213884 ed from oxo, C, _, al kyl, C, .2hydroxyal kyl cﬁéwﬁ&%

Cl. 2al kyl carbanoyl, N, N-di (C,. 25 2a| kyl )7car bamoyl, acetyl and

C, . 2al koxycar bonyl) vmth t he proviso thdt when R' is C2. ,al kyl R43, X is
-S-, Qr -NR1OSO, -. An additional mor e preferred val ue
of R4 |s bzcuall%}lil ;éwhéfteﬁyRklmé diqurdare 21yl X23 aliekaX(-2-gl; @ 3adithiclRhi Ry 1 3-

her ei nbef nt s n,or .C .,alkyl) th the proviso
that X cas QMM@B ’ﬂ””x@ gﬁyﬁ?fww@(ﬁﬁﬂhx& Npgldan -39, Mg@ll\éllnA-yl

pr ef er abl y-ntdhyl gdaered Lme h; houp Y
'2006 WO 98/ 133);33"3-% 17 P /@9%??8?‘1)3% QH %&%ﬁﬁ%‘ﬁé?él’ﬁ ‘LPYF@“NA -
|, 3-di oxoylahnzetbylpyn.road@rbxhmxn&rgzlmaaylslmetﬂylplpamﬂr3/Jy1 41m§myq;iqsé}hﬂfhzyly'
pyrroI|d| | rroI | peridin-2-yl, piperidin-3-yl

pi peri i n %/wthylp' rta'ﬁ')r}ldp?'ip "Eﬁlcﬂ’"é Q'F morphlingt ‘b@fﬁihﬁlmomlm- -yl or 4-

1- net hyl pmgm irHorrh8tidd3-vi t 45 a2- th I rro

pi per adi n V! m;t hy %f’ggzr E}Z{{yﬁﬂzfg*érgﬂﬂrk ﬁ-né}{rmh]d "95‘01‘“0 or

1, 4- di net h%cgwmhlammplzolywlz -omop | die- 2¢1y2- (Nrmé@?mgg;bancrgy»bwolllﬂg(l V%,ér .

4- et hyl h - 2- or 4- nethyl nor pholin-3-yl
RS is pym&u‘ﬁ any%gﬁl L@F%‘Pﬂyaf%lfiﬁhbw ca;bamqylpymotﬂdmxleymizmmrmmtmmm-1 -yl
2- oxopyr réH 3 glefivi2vd ylgar bamoyl ) pyrrolidin-1-yl, 2- (N

N- di et hyl car gargny )E)O;lr%r&%‘agahn lr‘i 2- car banoyl pyrrolidin-I-yl,

2- oxdioni dazleRf°duu=|2-1my4-yl (whez?euliTRf"hS’Q &o%maﬂalﬂﬁﬁql.l di B: )
1- RSObut - En- -yl (wherein R50 is 2-oxoi m dazol }('Jll L3 dl!”f(}ﬂ") 2171 $hdioxan-2-

1, 3- di oxof 3?'91*018&-23¥ldié;daﬂuazt2wyl piperiglinidtyihj bhwmyzplpemdxah@yldpyﬁbmln% i

plpel’ldln | ni d|n4 rrolidin- -

1- met hyl pl;/rﬂlrem %);mﬁg&:n% er| rhY ¥‘Wrpﬁﬁﬂ‘t‘:’p‘ﬁdﬁioﬁt?"EJ*POI'L“IENQ§I‘?fﬂnpﬂil(vlpl[mliazm-
4- et hyl pli- pbpﬁ)khﬂmoloryj meﬂiyﬂlQEd%I,rﬂmaQ&uﬁn_mbl -2-o0xoi mdazolidin-1-yl); 3)
1-RS but-2-yn;4-yl (wherein RS is 2-oxolm azolidin-1-yl,

1, 3-di oxcﬁ)anébyer YT By divdiceain R15s 2-groimitiaBelitlin gl ap- cao,ydlan-o_yl 1 3-dio

13 t hi nmet hyl| pi peri di n-4-vyl rro’lldln)ian-
.- ?rgt h %a{p}r rt o%’“%fgia%af %F 1% ?Hﬁ?'&% %} piper $4pwmlpmshylnéeod%4rwbmynphdm-
or4rret | folidid!3- | 20x dazolldlnl I
5 e k‘gf“i’“‘ézaﬁ%a? NP RSl 191, SorndTia Y pfigh o

hcr ei nbefragt Y'@mralﬁ-lr‘dpplesxedms or hydeftbgleho%mﬁdazoﬁhmll-&l)w t h t he proviso
that X ¢ ot, b, al kyl X2C, .
4% r& 2a lkylg(2 C,. 1alky&’q'g'lz'](wherf:m )8’ and X" are as defined hereinbefore and R'® represents

hydrogen or C, ;alkyl) with the proviso that X' cannot be -CH,- when R* is C, jalkyIX*C,
20 LalkylX'R'; and

3) Cy.jalkoxyC, salkyl provided that X' is -S-, or X' is -SO- or -SO,-; and additionally R* may

most preferably be selected from the following three groups:

6) C,.alkylX’R” (wherein R” is C, alkyl and X' is -S-, -SO-, -S0,-, -SO,NR¥®

- or
-NR"'SO,- and with the proviso that X! is not -CHy-);

25 7) Gy jalkylX*Cy alkyIR™ (wherein X° is as defined hereinbefore and R** represents a group

selected from pyrrolidin-1-yl, 4-methylpiperazin-1-yl and morpholino); and
8) C,.,alkyIR* (wherein R* is morpholino which may bear one or two substituents selected

from oxo, C,alkyl, C,hydroxyalkyl) with the proviso that when R is C,.alkylR" X' is -S-
-SO-, -S0,-, -SO,NR"- or -NR"*SQ, -,



20 lalkyl X R O and 5) C, ., al koxyC2., al kyl provided that X is -S, or X

is -SO or -SO -; and additionally R may nost preferably be selzegiiy jgopm
the follow ng three groups: 6) C2.,al kylXSR21(wherein R11 is C,.2al kyl and
XS is -S, wb08/133586(2-, -SO NR O- or -NR'S02- and with the t hat X+
is not -CH2-); 25 7) C2.,al kyl X6' C2.,al kylR" (wherein X6 is élo}éﬁf

her ei nbef ore and R’ represents a group- 18el ected from pyrrolidin- -yI
4-met hyl pi perazin-1-yl and norpholino); and 8) C2.,al kyl R4l (vvherel n

nor phol i né\nddétionahmolteareferad value ol sdm,s,mkyuelme‘ﬁhﬁx*wet»eﬁhrcnfnf)@%%? ar
C, . 7al kyl, F Q{dr al kyl ), Wwth the proviso_that when is C ff?
X is - defitedde e‘“@%é"’ a“dé%) ORISR AXDBSEPE C, Alky Divkith G080 W Bl X3khot
18 PGT/ GB s referred value of R4 is

, al kyl %18% %ﬁaegﬂﬁzf“g‘% ﬁf( are as defined hereinbefore and
R16 repre Y, G A al kyl ) w provi so that X' cannot Dbe
- CHz- Wne%'ggé @l%ég%?k&lmgé tﬂhey$r§ %&BG)E' EZWEW*‘D’&F“W@PEIBRT@EO%KU% for
the gr®up rr%%p:garﬁcﬁn% &lm&dmkﬁlﬂ Whﬁpf zﬂeﬁﬁ){z-cé A X}g}gx)mat (l;yl pi peridin-3

-yl) met hoxy, pyrrol1din-
met hoxyet Fskoxgethexy)ethexy.13- (llldmmﬂnomommnrxmd)pfdp099 [-@P@%¥rolidin-1-

2 o Y DtBletio .65 AOKK Fpaasr%@eﬂowthwmw@prm@ph@wmmm@ 2
([ N- et hom@ﬁetmb(y&éemmwﬂ&mammkmiypy Z'S%Wﬂn-f’-y ,3?‘15‘”' By -yl ) et hoxy,

2- thi onor phol i noet hoxy, 3-("2-car banoy roli

3-(2- oxops*r%pmphnoqthomw)cpvbammymudab(at)mpbbplﬂ-@oezdwmainhpxy Mor e
espec referr | ues, for the group R4-X

3- (rrew;‘ rpﬂ?8’|‘?§/i")‘ﬁ?'¥%8§&7ph‘(“1‘°e%{‘¥%ﬂhpﬁber| di n- 3 yI ) met hoxy and

4(pyrroIMBg /] C ct of the
present i nvernﬁﬂgﬁmt k)gsgétﬁrgd%{r?%evslf r(}ﬂ %);&%P ﬁa%'p(?}f'{ ‘HE-YI Pﬁ‘ﬂ'B’ Prepoxpa(la ) ma
Rda 15 [ whethyilpiperidin-3iw)ettioogam Mp}‘fﬁilhﬂi‘-ysyl)but-}en-I-yloxy.

In a particular aspect of the present invention there is provided a compound of the formula la:

Rla HN

15 (Ia)
[wherein:
R" is hydrogen or methoxy;
R¥ is hydrogen;
the phenyl group bearing (R*), . is the 4-chloro-2-fluoropheny! group or the 4-bromo-2-
20  fluoropheny! group;
X' is -0-, -8-, -NR**CO- or -NR®S0,- (wherein R* and R* each independently represents
hydrogen or C, ,alkyl);
R*is selected from one of the following eleven groups:
1) C,alkylR™ (wherein R™ is a group selected from 1,3-dioxolan-2-yl. 1.3-dioxan-2-yl, 1,3-
25  dithiolan-2-yl, 1,3-dithian-2-yl, pyrrolidin-2-yl and pyrrolidin-3-yl, and ptperidin-2-yl.
piperidin-3-yl, pipéridin-4-yl, morpholin-2-yl, morpholin-3-yl and piperazin-2-yl which group



" is hydrogen; the phenyl group bearing (R ')n,a is the

E-Zch: gro}lz-flguorophenSI group or the 4-brono-2- 20 fl uolropheny! @ DAY Qﬂjﬁ

is -0-, -S-, -NR 3aC0- or -NR6aS02- (wherein Rs' agdeG each }n?ﬁgendent y
éntswb nor C _,alkyl); R4 is selecte romone 0 !

;glolrg\?vi ng el eggﬁmg?oups: 1) C,.4alkylR' (wherein R' is a grolfT&aio20esy

from 1, 3-di oxol an-2-yl. 1, 3-di oxan-2-yl-, 14, 3- 25 dithiolan-2-yl, -

1 3-difhian-2-y|, pyrrolidin-2-yl and pyrrollﬁln-S-yh Iagd plpeglgln- -yl.

i per i di n-nfayybear pheer ivel fibdridtlnts TBIBRA Rt & PRgLI ’

B: Bg;;z: n- 2Meamﬁlq2h group 2 9 MAY 2006 WO % PygfBy Halogd "ﬁcﬁ:léﬁfﬁl%%ss may

bear one %W%Uﬂs@ntalj@nmcas@mleﬂ ,fathmaMOmy_IQM;(C Mﬂ%}gar bam)

k b al ky
Wi (e al%noyi’%@f%&ﬁ‘%x% o RarogH a?véxear%&ommmggte@rmm '
C2. 4al ky 1 Raldagatidingi-y, Eﬁﬁolicﬁnﬁl grﬁmhﬁ, ogglﬁoglg‘o »(/}%@}1 lg| m dazolidin-1 -y

pyrrolidin-1-yl and thi onorpholino whic EP BRRDF opggr o
substi?} ueﬁ‘@‘@“é‘@lﬂ@c%e&@tqdrﬁmn@xo, h){'d;dxpmyllogbmi azgqmyl C. 3hv%l-&b$r|alkyl C,.salkoxy.

C1. 3al kyl car banoyl ,
ﬁlle QY?géi@ &gc f%’é’ﬂﬁ%fga'%@i‘ @@%y@lkm@r@moykﬁr {a&aytgﬁlrafnﬂr@,l) 2)
| - R9abut - 2-en-4-yl, 1-R9"but- |-en-3-y
Il- gagéﬁf,aékﬁ@iﬁywl%r 2- R9apent-3-en-5-y1 (wherein R9' is a 5 or 6
M i M g e A R R LI 7 S
dent | romQ, .S an [
tS gl te ﬁgegl B“ﬁ?ff%?% ﬁ’lt(W;‘ErﬁghR% IE2P 19519 ra@robnremelammmmmmme)ged,u;pwgﬁ SHP ofBY

&k hydroxy, hal ogeno,
G aleyt o enRaln ke BB 7oy 87N GE8 Mo tteroay i s

aprtyrdugh& car , ar bo
:\I- g-lgiaﬁ)gt tozthzzg;lde?zlagrb - Rl%ligpent gblgg@gy J;/nda»gﬁiicﬁh&féqc?cﬁ?é%ﬁgﬁn%,“%a} ?9&1%% eirn

tr*i'é’#ﬁé exkyhbal Q) iatkyar OLRy¥fok PalRe COT  t WO
%gt eR;Lgat IOQV%S@SBE?; f et arauron yhot ﬁge?m?(s gel)gct 'lé']dyl r?de?oegdeht |y
from O, S'ggm(§91\fa \/\%1 %BH ﬁ gﬁ'yi‘iﬂ/%’?%ylgﬂ iFi(Csalkylhpaghpmayl t Graalishia ghd g;r?up
t hrough aatkiokycagbonya) m -RIfebuidd. @,{14 tpk }Ogenow%{@:,,bear one or two

3- I (wh
subst it uents sel ected from oxo, r oxy, REPf-3-en->-yl (wherein
C, ., Hydr dkvasRy or (U"Cmbcaldléemyated:hcﬂemwc, group M{Meﬁﬁﬁ%rﬁ@%t%arl]o g of which
N, N—d| (C onedb hyir)dct% Ys §electc%lm yl. and C,. 20 , al koxycar

epcndently from O, S and N. which heterocycllc group is

linked to the alkenyl group through a nitrogen atom and which heterocyclic group may bear
one or two substituents selected from oxo, hydroxy, halogeno, C, ,alkyl, C,.;hydroxvalkyl. C,,
»alkoxy, carbamoyl, C).alkylcarbamoyl, N,N-di(C, ,alkyl)carbamoyl, C,..alkanoyl and C,.

20 ,alkoxycarbonyl);
3) 1-R""*prop-1-yn-3-yl, 1-R""but-2-yn-4-yl, 1-R"*but-1-yn-3-yl, l-R_”’penl-2—yn-4-yl or 2-
R'"pent-3-yn-5-yl (wherein R'"* is a 5 or 6 membered saturated heterocyclic group with one
or two heteroatoms, selected independently from O, S and N, which heterocyclic group is
linked to the alkynyl group through a carbon atom and which heterocyclic group may bear one

25 or two substituents selected from oxo, hydroxy, halogeno, Ci.alkyl, C, ;hydroxyalkyl. C..
salkoxy, carbamoyl, C,.salkylcarbamoyl, N,N-di(C, ,alkyl)carbamoyl, C,..alkanoyl and C,
xalkoxycarbonyl) or 1-R'*but-2-yn-4-yl, I-R'*pent-2-yn-4-y] or 2-R'**pent-3-yn-5-yl
(wherein R" is a 5 or 6 membered saturated heterocyclic group with one or two heteroatoms,
of which one is N and the other is selected independently from O, S and N. which heterocyclic

30 group is linked to the alkynyl group through a nitrogen atom and which heterocyclic group

may bear one or two substituents selected from oxo. hydroxy, halogeno, C,.alkyl, C,



3) 1I-R"" prop- | -yn-3-yl, I-R'abut-2-yn-4-yl, I-R" but- | -yn-3-yl,
1-R'spent-2-vn-4-vl or 2- R 1'pent-3-yn-5-yl (wherein R'' is a 529 MAY 2008
menbered saturated heterocyclic group with one or two heteroatons,

sel ected i ntly fromO, S and N, which heterocyclic group is |inked
to the al kynyl ‘group through a carbon atom and which heterogﬂﬁl’éwglf’%p may
bear one 25 or two substituents sel ectegy from oxo, hydroxy, hal ogeno,

,al kyl, C, .3hydroxyal kyl. C,. ,al koxy, carbamoyl, C, , al kyl car bam)yl ,
N N—d| (C apb an yC on
0L O RO om0l Ao, LR SRR e, o
R'-" is ,alkEnmrl aﬁdl@%l’,‘dﬁlbﬂiﬁda&&hylbat ed het erocyclic group wth one or tvvo )

het er oat o s N and %he other is selected independently

from O, S{)%da‘@’lmzoﬁkw& &'Lé%‘FmH‘E agd X pwhish mayihethe same er diiffeyemy kaadyr oup
through g, egéanﬁ%l_ ?é- @@ndsd‘h g\ﬂ{ roc@.;.c ou%R.aagxﬂ%eg ne or two

substltuen s sel ected’ from oxo. 2 9 MAY

2006 $O 98ddpzaben febéhid al I,
Cl., al kyl caf%grm tlIa,G;El’JNI\I- di (%@%ﬂyi%ﬁﬁ@é%%y E'\.)hlyl) aga Rzno anciscwd%jgg')‘y

C, ., al koylanth¥l)i ): 4) C2., al kyl X2JC2. 3al kyl X3' R"" (V\/nerel n X2' and X3'

whi ch maye r diffe ea e ant - SQp-

- NR14i CO~, %FLIQM%F@R 3}‘% ! 1’4?8’83?1‘35 Fé ar - %B&e'nd%mﬁeyts hydrogen,
repr esent(s AkS @OENalkoxyethy ik ¥hd RF6: fe aighyl s K€f 8N .
hydrogen 'Cgrw, P’a xyeﬁ%“ 3a1kﬁ?tg%§6g(%e?gl nR%(‘}leaelrnggr égen MRO

or d- NR' "' -whigh arayibe tb@. 3am<:3 eqédxéfsmnt sacﬂ&g%rgm% hydﬁbgeaai'tlmlkw or C,. zaBaRixgemy%hyL)

an e - a or - erein and a iC
BT D R RN PEra X2 Ehreio0 B PydSoqsh: S04 aNRIICr - ‘

Cé - E"*’*‘R""S@? SRR Sl bers it R R ™ SR b giry b RE RuRroiCl

R21' and 2512(411 oe@p}alkmgﬂaby&ll)d&dml“ﬁ/rdmﬁﬁa@&&ﬂ'&&tﬁcw&hm delopé’rﬁ%lk}éi'cl&{exyl
Cl1. 2al ko q%ig;{ éi resents a gr oup se]ected from cycl opentyl
cycl ohex rrolicinyd gp BIH‘?W"‘@( whishgeewriis | E1h tfgp@grpa carbph atoedandwhish

t hr ough e subs t sel ected
from oxoag ﬁ%?%gy%?ﬁ%gg@:%ﬂ%hseé&#w KH@{( Ct%l d y ?lgﬁy%ﬂ Ldyiziﬂ 15al koxy,
car baoy | ,hy@oxgalkily IO gal biasyoydrbarthb ¥, di falklylceddaydyl Qan\bamgyjaaky@fcﬁutb\éhmvﬁ'a&’etyl
C, . 2al kox Q/ca bon | or R2la is CIl, 3alkyl wth the proviso that S

C, . 3al kyl3ndig.a kexycasbmylgtﬁ is §mpalk yrwittnike Porse thpt whenRYY is C._,alkyl x" is
C, . 2al kongZséaI &ol. o mg&gl_ Xais -S-; 8) C .3al kyl Xb' C2. 3al kyl R2Si
(wherein X&' represeogttgYQ - ’tgﬂa -SO-, -SM@2-, -NR2&CO,

7) C,.,alkoxyC, ;alkyl provided that X'* is -S-;

8) Cy.alkylX*C, jalkylR™" (wherein X* represents -O-, -S-, -SO-, -SO,-, -NR*'CO-, -

20 NR™SO0;- or -NR*®- (wherein R**, R and R™ each independently represents hydrogen, C,.
salkyl or C, ;alkoxyethyl) and R* represents a 5 or 6 membered saturated heterocyclic group
with one or two heteroatoms, selected independently from O, S and N, which heterocyclic
group may bear one or two substituents selected from oxo, hydroxy, halogeno, C, ;alkyl, C,.
shydroxyalkyl, C, ;alkoxy, carbamoyl, C, jalkylcarbamoyl, N,N-di(C, jalkyl)carbamoyl, C,.

25  alkanoyl, and C, jalkoxycarbonyl);

9) C,.,alkyIR™* (wherein R is piperazin-1-yl which bears at least one substituent selected
from acetyl, C, ;alkoxycarbonyl, C, ;hydroxyalkyl and CONR*™R*"* (wherein R™ and R*"
each independently represents hydrogen or C, ,alkyl);

10) C, salkylR " (wherein R™" is morpholino which may bear one or two substituents selected

30  from oxo, C, ,alkyl. C,,hydroxyalkyl, carbamoyl, Ci..alkylcarbamoyl, N,N-di(C,.



20 NR27aSO - or -NR 21, (wherein R26a, R2'a and R28' each independently
represents hydrogen, C, . ,alkyl or C .Z2alkoxyethyl) and R25a remyemMt e
5 or 6 menbered saturated heterocycl ic group wth one or two heteroatons,
sel ected iRndoRggnt!y fromO, S and N, which heterocyclic group nmay bear
one or two substituents selected from oxo, hydroxy, hal ogen®CTE;BI7Akssy|
C, . ,hydroxyal kyl, Cl1.3al koxy, carbamgyl. C1., al kyl carbanoyl ,
N, N-di (C, ., al kyl)carbanoyl, C2. 25, al kanoyl, and C , al koxycar bonyl); 9)
C2. alkyalﬁz af R e S V, ear «aleast one
subst i tucLant}Q?:el ect e}ﬁ d%f!r?grgnn%ge amog&egl%g&flk%&%léié? Broﬁ’ﬁo tR r &Yyal kyl and
CO\IRSOaR;alKWlRe é(ﬁISRSE)ar R B, (WhemhRP'nd@mﬂthleye]ﬁWJS;@;;%HS hydr ogen or
, al kyw % IR (wherein R32'- is norpholino which may bear
-one or tW Sub eé'é tSéB°FR§'G“F‘P Hhichhsarsat lcaatmyda,nd@pt@hykﬂynwyal kyl ,

car banmoyl, I r 9 VAY 2006 354 -
PCT/ GBQ?/E Obf%gg%as:é%fé)ac ar gam)ycf Namggt%)% v yﬂkyé,ﬁaém%g\og y? a&\?“ﬂPYt‘ he
' prow%o _,_tde]eaikﬂdwbm@H acet)dlahgtld:{}élpox Xarbb S- or -NR'S02- (wherein R

is as defi C@’dr ei nbef or ez}g and 11) 3a| k a (wherein R73a is
nor phol i tonad valug of dé@z&bﬂ%ﬂ@@pﬁl ‘Réfl‘ [whamm X% ahd XPtare ad Sefined

sel ect ed 12 droxyal kyl ., car banoyl ,

C, . 2al ky Hb%%él)?n& %b%%ﬂtf Eydrog 97 C’éb‘tﬁ)f‘l&) acetyl and

Cl. 2al koxytauteetiwebof, and an additi onal val ue of R4a S

C2., al ky] X2anmet hyl X3aR13a (wherein X2' and X3' are as defined hereinbefore

and’ Risgpfe&ﬁfeis@m;pungmﬁ@e rmrezscntctnveaiomyby yilrtm@?tb?a?f §Lﬂ)stahgélg0&%m?d|1'&{ter red
COI’Tp n t|0n rfue of their substa rally
equi f\/wal e% UQ’E‘{@E ?{glﬁﬁ a&ag%/(ﬁp t}éﬂ agesdrgiuds: tyrosi ne ki nases

i ncl ude: 4-(4-chloro-2-fluoroanilino)-7-(1 3-d -
4-(4-chl oro-2-fluoroanili no) - 7- mx n2 meth%x)i)l n}eﬁtb)\?/?u'ga%’c“ﬁoxqu nazol

| ne, | 4- M-l@hlom—a ﬂ_uofrcamlnma)fﬁ h‘ieﬁm)(y@-(mmbmﬂbhﬁolélﬂ 295 NbAbkPeRIthz Ak -
- OoX
(E) y4 ()4/253}#{ €4a éﬁﬁf%féwlﬁ%ﬂflm%é)methﬁérﬂdﬂynqcpbahmtpﬁaen hoboxy)@sineoting,
-yl
22 (0 e (528 Toroaniling)s7-Gi-(2.6-limethyimorphglinalpraRery risshapaayipesiings rox
qulrfazoHéhehlond'yzmt(oﬁearmhm)eﬁ-&efﬂobtpm@n((mm@myﬁNmat hoxy- 7-(3- ([ N- net hyl -

rret hyl sul w_l]oam no ropoxy%qw nazol I ne, 7- (2‘ [N-tert- buto x y car bony
am no ’]“ ﬂyld%“ IRSPRRXY)qYinR#obAR | i no) - 6- net hoxyqui nazol i ne,

7-(2-[N-tert-butoxycarbonylamino]ethoxy)-4- -(4-chloro- 2- ﬂuoroamlmo) 6-

methoxyquinazoline,
4-(4—bromo-2-ﬂuoroamlino)—6-methoxy-7-(3-([E-methyl—E-

20 methylsulphonyl]amino)propoxy)quinazoline,
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(2-oxoimidazolidin-1 -yl)éthbxy)quinazéiine,
4-(4-chloro-2-ﬂuoroanilino)-6—mcthoxy-7-(2-(3-oxomorphoIino)ethoxy)quinazoline and
4-(4-bromo-2-ﬂuoroanilino)-6-methoxy-7-(2-( 3-oxomorpholino)ethoxy)quinazoline
and salts thereof especially hydrochloride salts thereof.

25  More preferred compounds of the present invention, by virtue of their substantially equivalent
activity against VEGF and EGF receptor tyrosine kinases include:
4-(4-chloro-2-ﬂuoroanilino)-6-mcthoxy-7-(2-thiomorpholinocthoxy)quinazoline,
(S)-4-(4~bromo-2-ﬂuoroanilino)-7-(3-(2-carbamoylpyrrolidin- 1-yl)propoxy)-6-
methoxyquinazoline,

30 4-(4-chIor0-2-ﬂuoroanilino)-6-methoxy-7-(3-(2-oxopyrrolidin-l-yl)propoxy)quinazoline,

4-(4-chioro-;’-ﬂuordanilino)-6-methoxy—7-( 2-(2-oxopyrrolidin-1-yl)ethoxy)quinazoline.



4- (4-brono-2-fluoroanilino)-6-nmethoxy-7-(3-([N-nethyl-N 20 net hyl su

phonyl ]aninghggopoxy)quinazo line, 4-(4-chloro-2 - fl uoroani 2 9 MAY 2006

| i no) - 6- met hoXy- 7-(2-(2-oxo imdazo lidin-1-yl)ethoxy)quinazoline,

4- (4-chl oro-2-fl uoroanilino)-6-nmethoxy-7-(2-(3-oxonocpholino)ethoxy)quinazo
l'i ne and :

4- (4- brono- 2-f 1 uoroani | i no) - 6- met hoxy- 7- ( 2=18&- oxonor phol i no) et hoxy) qui nazol
ine and salts thereof especially hydrochloride salts thereof. 25 Mre
preferred coppounds of the present invention, by virtue of their

substanti al | -éqﬁjr(\faqaébﬁmosdmrrcww1@gmrmyyaqﬁ-@moaeﬁu5,%gmm,?;_6j'y_r osi ne

ki nases 'nClﬂgﬁbxﬁ%ﬁﬁ?Sﬁﬁg ro-2 -fl wuoroani |ino)-6-nmethoxy-/-(2-thionorpho
| inoet hoxy) qui AVAS rne; .w '

('S) - 4- (4- br onpk2hiblo PR Ridni] ;6Zméﬁg%}27gar(9@n§rg,¥ggp(ggeg{ | di n-

|
-yl) propoxy) - 6- met hoxyqui nazol i ne, oxy)ethoxy)quinazoline and
4~ (4- chl oro-%(4Pisrew uorgRa)lir) réetnkihisyy-7-(6 2 ckoPHRONdIR | §hBpb <L diREL2RQXY) d

ui nazol i ne, -(4-¢chl or0o- 2-f oroan .
ilino)-6- rretaﬂéiél-‘%t-%f”ff’E ?PSQ‘BL&yﬁV%fPFHPﬁde $altsyhe)reqfh$<y) qui nazol i ne. /ula5 -22

2 9 MAY 200@articularly preferred : ~ : . ,
(S)-7-(3-(2-car bam)yy? pyrr ol ar r?%cisy?f)t%? BSAT yavantuon, by drtue of theisnlsantialino) -
6- net hoxyq@anaalsht amivity against VEGF and EGF recept%r tyrosirhe lTinases

0

4- (4-chl oro-2-fl uor oani |l i no) - 6- met hoxy-7-(2-(2-nmorp [ noe{%(l)"ﬁg?') et hoxy) qui n
azol i ne and 455(4-chllloro’flPluoroamlmo)“S‘methox}"7-(2-(2-methoxye:’thoxy)ethoxy%quinazoline and
4- (4- br onmo- 2-Glapssanhlié ~1:6-1pt - 75 6-( - oxopyrrolidin-1-yl)propoxy)qu
i nazol i ne an<(tj1 salts theﬁag%)l?lg%js%élgﬁg‘%/’iyf'k ‘H’reﬁbﬁﬂ"BF‘F‘?)‘E‘JSHlesthDthéuﬁzoline

Par ti cul ar | yngsafseherect espeqisllynbsdroéhiédi@ e 8RM.rl Nvention, by virtue of
t heir subst @bi al | equi val ent activity agal nst VEGF and EGF receptor

t yE osi RF Ki ?j:“? Ratickdarly ;TEfemd cr:)mpounds of t?e presenr;c inventiﬁn, by) vinﬁe of gheir
4- (4- chl or oggystdnkiai i1 - 6- et hox Xé - (2- net hoxyet hoxy) et hoxy) qui nazo
line and 10 4-(4- g{}fg@dbg% acﬁ‘é%%ﬁ"# é%@ff?e?ﬁﬁxwemc(rlymmemases include:
pi peri di n- 34y(HjmenbaxfiesronaLab)-1es-( AN St reofy.especial ly
hydr ochl g%l de salts thereof. A?dlgﬁ i(o’nall pa%lﬁpgﬁ%gﬁﬁ?pﬁ?‘g’fxéb'géd conpounds of
the presént MeHPEKaYB#ZolBS, virtue of their substantially equival ent
activity agaich: GF EGE receptor tyrosine kinases include:
4- (4- br omo- 3 ?’E%‘i{gg?‘?‘ﬂﬁ%ﬂ‘-‘%)(éﬂt%(’fyd} G- micthorsy ghoty) etbdppy )apimaglind; 15
met hoxyqui né{dlchlo@o-2-flucroanilino)-6-methoxv-7- . ;4 ' . .
4- (4-br omo- 2-f | uor oani | i no) - 6-)ne{nﬁo>?§/(¥'7-?iz(%"r%{%}v&?th%@?@?mywlmzo
line,  4- (4*€&frblos-3-fiuoneanding)i-mejhokyTe@hQ W= fetipigerpyf 10! | di n- |
-yl et hoxy) Zg@gﬁ 2!“' ol.i ne,.
4- (4-chl orgj}l - roéz;%l%ﬂ‘iuﬂﬁo-h@-e’net hoxy- 7-(2-( 2- [ 4- met hyl pi perazin- | -
20 4-(4-chloro-2-ﬂuoroani1ino)—6-methoxy-7-(3-morpholinopropylthio)quinazoline,
4-(4-chloro-2-ﬂuoroani1ino)-6-methoxy-7-(2-([lj.methy1_N_
methoxyacetyl]amino)ethoxy)quinazoline and

4-(4—bromo-2-ﬂuoroanilino)-6-methoxy-7-(2-(2-oxopyrrolidin-l-yl)ethoxy)quinazoline

. and salts thereof especially hydrochloride salts thereof.

25 Especially preferred compounds of the present invention, by virtue of their substantially

equivalent activity against VEGF and EGF receptor tyrosine kinases include:
(E)—4-(4-chloro-2-ﬂuoroani1ino)-6-methoxy—?-(4-(pyr"rolidin—l-yl)but-2-en—1-
yloxy)quinazoline,

4-(4-chloro-2—ﬂuoroanilino)-6-methoxy-7-(3 ~(methylsulphonyl)propoxy)quinazoline,

30 (S)-4-(4-chloro-2-ﬂuoroanilino)-6-methoxy-7-(1-methylpiperidin-3-yl)methoxyquina_zo[ine

‘and

(R)-4-(4-chloro-2-fluoroa.nilino)-6—methoxy-7-( 1-methylpiperidin-3-yl)methoxyquinazoline



yl ] et hoxy) et hoxy) qui nazol i ne, 20

4- (4-chl oro-2-fl uoroanilino)-6-nethoxy-7-(3-norpholinopropylthio)xgiMmazayg n
e, 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-([ N nethyl-N

met hoxyac §4}0) et hoxy) qui nazol i ne and

4-(4-br ome%%sﬁt%?oani | i no) - 6- met hoxy- 7-(2-(2-oxopyrrolidi n-FGT/GBI7/02588
-yl )ethoxy)qui nazoline and salts there@f-especially hydrochloride salts
thereof. 25 Especially preferred conpounds of the present invention, by

virtue ofandhaits thevddsledpicialy by dr&Mdrid QR tRedor VdftWhid® @-i(@agslhlo\lg-g-:ﬂl?d?galﬁﬁo)-

receptor tyrosine kinases include:
( E) - 4- ( 4-methaxyZ7-(3-(roetbylsulphnoyDBropet quinazblind ang yaltsaherdoNedpesthilput - 2- en- 1
-yl oxy) qui na

|| ne . .
4-(4- chi gPEr ﬁ?‘iéfr%é‘ﬁiﬂﬂf?ﬂf) Is@nQrEeRRsEiAly-RrefemR®t hyl sul phony! ) pr opoxy) qui naz

oline, 30 I rticul t i ; ,
(S) -4 (4-chl or 0- 2- f LR SRR HEFiel the present fmyeption preferred compauRdsare: | (1ot hox
z/q;Ji né%ol4-&3&a@uﬁ®<y-?-methylanililno)-6-me€:hoxy~%—(2-methczxycthox%)qluinazolined 3-y1) "

R) - 4- (4-ch] oro-2-f| uoroani | i ng) - 6- net hoxy- 7- ( 1- met hyl pi peri di n- 3-yl ) net hox
yqui nazol‘*‘ﬁ‘L“’@%"Rﬂdr‘ ingpy or-dlaB g xplant =phthoyrssmetimy yawigazodine s t her eof
especi al ly/h | eIl %(%t Of 45_ Leh, . .

4- (4-chl 0‘?8‘?%@?%2}@%%%% 1S )_63 mtenl%G&O]f (2 &fyrr\é\ﬂam 1-yl)ethoxy)quinazoline

6- net _hoxw—@-éﬁo(mtﬂmk@mﬂlmw&mo&pm@@yheﬁmti-pgpﬁsaex ahfnazél;h%f eof .
espeC|aI2¥ hydrochl oride salts thereof, is nore especially preferred. In a
parti cul (%glé@fﬁ'ztﬂuof pasiline Jetls 3-dinxetant Lilmeted o) tentethorpquinateliac e 5

4- (3gacet == J o - 6- pet h - (= (2- mpt hoxyet hox uj.nazol i ne

4 (4180 oo e s, e DR e R DR B8 ot oy qui naz
oline 4-dnd-sahs tiefeofebpedtiigant hydrothiBrid®iN@tNerdof{ 2- (pyrrolidin- |

-yl ) et hoxy) qui nazol i ne

4- (4- chl or o- 2- f Faothsawpidanes) ofglawbt hoxto-te-yridle(spyodrtbat vaheme i this specification a
-yl ) propoxy) qui nazal i,ne _ - . , )

4- (4-chl cﬁ%‘z‘&lsf%ﬁéﬁs%ﬁ?ﬂ heyginbefore defingdyohdgfined Rareipbefoney shessaidetoury qui nazol
i ne 10 : " )

4- (4-chl ocrng?lgp ?slsa%trhgar}lrftl ?cr?ggrlng-ar?gttﬁ?)%(df- %e{] ?E[fqﬁll agnvlv)?”p%soﬁalc}rllﬁré Fl%)?%hﬁl?ﬁ‘fﬁq(éq in
e arld salefinitidnefenthatgpepi al |y the hydrochl oride. salts thereof. For the

avoi dance of dorb%.it i 5. to be understood that where in this specification
a group is quat®Fieipesiiicaiien unlassettaiprd oterwise the term “alkyll' trcdudes bethrtaight end

vl 12 oA GO AN R s bt s G B PO BB e Sl
t hi s specipttifiatforthe utrhightclainvasiontonty. Whs endlbgods@oRventiol bplidsns oHie g edifich
straight tgrrt]r?s. Unless otherwise stated the term "alkyl" advantageously refers to chains with 1-6 carbon
20  atoms, preferably 1-4 carbon atoms. The term “alkoxy” as used herein, unless stated otherwise
includes “alkyl”-O- groups in which “alkyl” is as hereinbefore defined. The term “aryl” as
used herein unless stated otherwise includes reference to a C,,, aryl group which may, if
desired, carry one or morc substituents selected from halogeno, alkyl, alkoxy, nitro,
trifluoromethyl and cyano, (wherein alkyl and alkoxy are as hereinbefore defined). The term
25  “aryloxy” as used herein unless otherwise stated includes “aryl"-O-groups in which “aryl” is as
hereinbefore defined. The term “sulphonyloxy” as used herein refers to alkylsulphonyloxy and
arylsulphonyloxy groups in which “alkyl™ and “aryl” are as hereinbefore defined. The term
“alkanoyl” as used herein unless otherwise stated includes formyl and alkylC=0 groups in
which “alkyl™ is as defined hereinbefore, for example C,alkanoyl is ethanoy! and refers to

30 CH,C=0, C,alkanoyl is formyl and refers to CHO. In this specification unless stated otherwise

the term “alkenyl” includes both straight and branched chain alkenyl groups but references to




branched chain al kyl groups but references to individual alkyl groups such
as "propyl" are specific for the straight chain version only. AR anavoggs's
convention applies to other generic terns. Unless otherwi se stated the
term "al kyl Wwwopslyasdqageously refers to chains with 1-6 carbon 20 atons,
preferably 1-4 carbon atons. The term "al koxy" as used her ei RCT(GRI®62588
stated otherw se includes "al kyl"-O gr-okgs in which "alkyl" is as

her ei nbefore defined. The term"aryl" as used herein unless stated

ot her wi se indolidické slkeeflarensautiDas? SatehQ) & Leh i f . desired,
carry one @r rmrg sybstituents sel ect eg f%gir)ﬁcﬁ%‘logbgé%%tpaég%ﬁmA’FWW“IY-
nitro, tr7RIeEoRBRRYIR Statsd thecomm Salkense ndvantagbbusly cefishs 8 Kiss WtE 2&Scarbon
her ei nbef ' rm 25 "aryl oxy” as used herein unless

otherw s eoagtgrgg ?cf E?ﬁ@% égg‘: %‘%’%ﬁ%@bla%}\é ﬁEe"%’/fl-‘F%P dRlesgstgted otheraise the term

her ei nbef Ctatkyayl'l inelddesTheth k@&iph( idl n sed herein refers to

al kyl s%l phonyl oxy and aryl su phonyl{?%%&xgre%%%g n Vv%?%??eb%'%{encwa indiyidyal
are as “herBK¥ys ginups gegh asedbutymyd m'espaciﬂcaﬂok&i&(s)i’ai'ghﬁ&diﬁQQrsmro‘?,il)P ‘P@LT%SS

ot herw seﬂ%&%&g&&%qs fgrl I ,an‘g al kyl C=O groups in which ™alkyl™ is
as defined herernberors, ForiOiiimprdvaprgequshioreters to ehalnsnwigh 2 ndirbioal ears,t 0
30 CH1C=0O, préiepdbkpBaydarthch diethsy! and refers to CHO In this specification
unl ess stated ot qeg‘\%s? Irt hg tte“rb? "al kenyl " includes both strai ght and
branched chai n allk&mnpulal, as perembefore tefimsdc Bdrbgerdwl - 08/ 13354 -
24 PCT/ GBR7/02588. i ndi vi dual al kenyl gr_ouggd s%z:h as -rlgﬁetqggv}(&gg%séﬁgilﬁfoifc
for the stranghteelgis®%Persi on only. Unl ess ot herwise stated the term

"al kengl " advant @gi chains with 2-5 carbon atons,
preferably 3-5 cg? glg[gmae%béérfglﬁﬁerh ()lnslp‘e‘?ﬁ%?’:PP‘&"JF‘PB%“I%F&Q%’PQW& efdho fonmuia Ise

the term 2'saltikhergof mayethibie thelbieRombncd Ghhudmdsi in al kynyl
groups but references to individual 5 al ky%tyl ga‘?{é%ﬁgl@‘gé J@E"ﬁ%é@ﬁw are
speci fic rOFIERYS SRECHIGHPN EHpieATesentsinbnormofithe pbdsitds tautiche icWosEs. St &g det he

term "al Kyjagbr rs. to chains with 2-5 carbon atons,
preferably 3-r§t°?g¥%%%ﬁ%§’8bn&§!%l e:r\l%{“g’i’?rﬁfsaaqy, tautomerr doran whinhdnbidits NEGF receptor

hydr ogen Wyiosinb&inasesaivityaind pOsdittb ®8 $inRtedHers) |nhazoline group. 10
W thip.the . r.eseegtl invention it is to be unéelyg{)gg%gﬁ%%[moén%lf Bﬁﬁgﬂ%’ﬂ t he
formula | vghinth Qrpulas drasingsray exhi bit the phenomenon of tautomerism and

that the fornmul ag ; ' ithin this specification can represent only
one of the possi g‘l'galt%gﬁ?g%%?#géﬂ?%‘r%! cqr{a"’F mReUsEs of thd dprmuwa fl andhsts theecof

i nventi on cemexispiasshatedny wellHs QB vatel 24 rms ML Bs kiRl b5, YEGE receptor.
tyrosine kinase activity and is not to {)e S}Igi(“r:rkl??séégprléé(rgg\p;f/e’){?ﬁ 2 fopms. Itisto
t aut oneri (lgefua $FS1QPe that &g invention encompasses all such solvated forms which inhibit VEGF

receptor tyrosine kinase activity.

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

a group of formula -NR’CO-, it is the nitrogen atom bearing the R’ group which is attached 1o

the quinazoline ring and the carbonyl (CO) group is attached to R*, whereas when X' is. for
example, a group of formula -CONR®-, it is the carbonyl group which is attached 1o the

quinazoline ring and the nitrogen atom bearing the R® group is attached to R*. A similar

25  convention applies (o the other two atom X' linking groups such as -NR'"S0,- and -SO,NR"-

When X' is -NR"'- it is the nitrogen atom bearing the R'' group which is linked to the
quinazoline ring and to R*. An analogous convention applies to other groups, thus when R* is,
for example, a group of the formula C, ,alkylX°R? and X’ is a group -NR*®CO-, it is the
nitrogen atom bearing the R? group which is attached to the alkyl chain which is attached to

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

example. a group of formula -CONR?Y-_ it is the carbonyl group which is attached to the alky]



15 within the fornmul ae drawings. It is also to be understood that certain
compounds of the formula | and salts thereof can exist in solvatgeg vy e !
as unsolvated forms such as, for exanple, hydrated forns. It is to be

t
under st oodyd b@issklpe i nvention enconpasses all such sol vated whi ch
i nhibit VEG-F receptor tyrosine kinase activity. 20 For thepég{g‘ll%yﬂfsésof

any doubt, it is to be understood that 26ken X is, for exanple. a group of
formula -NR CO, it is the nitrogen atombearing the R group which is

at t achedcliain whih i§aktiactied! t e quingzoBnélrihp @nd iRV Een(4e5h BLAHP tHeSR2LEAGNET
to R, whereas when X is, for exanple, a group of formula -CONR'-, Tt is
the car baiashed toBp- hisdHrther tape yaderstopd that when X' neprosente-NR heardrR!" {sh@,.

ni t rogen earing.. t oup is.attached,to R . A simlar. 25

- convent i ba?;ﬁoa p’?%@l{} glst gcg’?‘% F Sl v ﬁq"ﬁﬂe‘ﬁ% g mirosfRatam af % ind an
as' - NR1LO@logid@on At ap lies\/bb%ﬂm)('grélﬁ)s: NR'- it is the nitrogen atom
bearing the %\’ group whi cﬁ Is linked to the quinazoline ring and to Ito.
"An arfal ogous coherthe aveidamsldfesy doulitf i és togreaurgsrstddduthatiharcolfbousd of fHer

le, f the f la C .Salkyl X R27 and X i up - NR28CO-,
cram! < ol By e R S e i, 1SR Bt
| Kyl chgdaisain ' JeltT ' 4l b I
oL kA s P W D USSR 0P SO

of f or mufamu@OoNRalkenyIR ' itiisthe (G ;akeryd mdiety wich lsthionhd k¢ Xahidahashlisust he
al kyl 2 9 MAY.2006 WO 98/ 13354 PCI/ GB97/02588 - 25 chain which is attached
to the gBPWEPUPR ARPlSS i othsrstomes nMhen B s agwmwpteRs Prog- t-he-3Rd it igrtheifirst s

tt d 7 i t d { d .t hat X .. t
N 0 ol whdch the gldb R0PYs oy g s TR o Wi S iR R o <
li nked t sintifaelynilieroRitis agironp DRV pentnen Syl ipRAhOUREEI CABYET m&gqnpggogg to

other groups. 5 For the avoi dance of any doubt,” it is to be unders t hat

in a conPounattaghed gad ikis the fifth carbprewhinh is Hnkddoto 26'x ampareanatoggrus epnwdntibar mul a

C, . 5al ky| X' 'R16, it is the termnal C .salkyl noiety which is
bound tohéi’]gsgié?n{lﬁlégkfgyp\%\hen R4 is, for exanple, a group of fornula

C2_sal kenyl RL4 The } - - ;D or!
_sal keny The peséii@nventis@tdABY o AP h@ﬁxﬁom\%ﬁg rﬁér%uﬁ? Y Qghérgméefo%{lggﬁgpo o-

anal gous convention applies to other groups. 4 1s a group
| - el 3- 99 welf a5 to theealts thereof 0Satsrfoousetia phiwnedtettie! gomppsifng wilbbd ached and

ARERG NI e I TR T L
at t achedcafifourdsiof féifuld | BAdUhER PRAMAMBLERI ScbdpttfdshiR. FharflduBlyfnal ogous
conventt gcr::eptaagﬁl slaletg o}' &eoi;ceenrtiog Li)al;'pt%r example, include acid addition salts of the com ds
. , pounds
of formula [ as hereinbefore defined which are sufficiently basic to form such salts. Such acid
20  addition salts include for example salts with inorganic or organic acids affording
pharmaceutically acceptable anions such as with hydrogen halides (especially hydrochloric or
hydrobromic acid of which hydrochloric acid is particularly preferred) or with sulphuric or
phosphoric acid, or with trifluoroacetic, citric or maleic acid. In addition where the compounds
of formula I are sufficiently acidic, pharmaceutically acceptable salts may be formed with an
25  inorganic or organic base which affords a pharmaceutically acceptable cation. Such salts with
inorganic or organic bases include for example an alkali metal salt, such as a sodium or
potassium salt, an alkaline carth metal salt such as a calcium or magnesium salt, an ammonium
salt or for example a salt with methylamine, dimethylamine, trimethylamine, piperidine,
morpholine or tris-(2-hydroxycthyl)amine.
30 A compound of the formula 1, or salt thereof, and other compounds of the invention

(as hereinafter defined) may be prepared by any process known to be applicable to the



The present invention relates to the conpounds of formula | as hereinbefore
defined 15 as well as to the salts thereof. Salts for use in 2 9 MAY 2006
pharmaceutical conpositions will be pharmaceutically acceptable salts, Dbut
ot her sal t YOM(13%¥ useful in the production of the conpoun erinobmidiy! @ |
and their pharnmaceutically acceptable sgl ts. Pharmaceutically acceptable
salts of the invention may, for exarrpl'e,6rncl ude acid addition salts of the .
conmpounds__ of for as herei nbefore defined which are sufficiently

l.a I
basi o to MEPHALGRAL chericallygigiated-qompopeds dBiiahi mrocesadstiscluds; fordatnple, @6adp! e
salts W tiuk ' [ cids affording  pharmaceutically -
accept abl e ua%%%ﬂﬁgﬁéagga\%&{? ﬁ%‘?@ﬁ?tlfﬁléﬁﬁ ?Pj'lcf‘ ng@é)égeng,p;s&m; 0602861 and or
hydr obr ori635488.dSuéh protesbes)i@rppevitied 4Ca Afrikdr | j rl.y preferred) or
with sul gcpuri.c ci_% .phosphoric acid, or withr terafl??é%{rhggllé‘%tnf'é?gﬂfﬁciaé or
mal ei ¢ acteieriyed herginattesn Nipessary strsting matemiatisnayobe bistaiied dystand@dddeiGies 0F | Y
aci di g, m}gmg%jswl &Xegg\ﬂi}%habl ? scgl ts .may be formed wWith an 25
i norgani ¢ or organic’base-whr ¢HOAPE SIGSAtp, Batagials is deseribpd adthipthabl e
cation. Swcobmpalying ior-limitintOESMMA1Es. OA 1t hIdH &s. include for exanple an
al kali metal salt, ~ such asﬂg; sogi uonlrt_ po{yé}gg?%?fﬁgﬁf?ﬁm&r{"ﬁmﬁf Ri%e earth
met al salR°RAe hY 2palegousipreednremagthest asasbd which A8WRHiRHe o3@hiry Ueirf g
exanpl e aoréé%'é l){gntng met hyl am ne, di net hyl am ne, trinethylam ne, prrvperl iMe,
nmor phol i ne~or £ s-t(2- hydr oxyet hyl ) am ne. 30 A conpound of the fornula 1,

or salt thereof Thag¢h ; f- i nventjon .(as_hereinafter
defined) may be prgpﬁggﬁ@'@m&é?@%’g‘é’ (éﬂg%' t(‘ﬂ% C‘H‘ﬁﬂf'ﬁt%mhéf featuraseof sheg
MAY 280s presensinyesin. - 26 PCT/ GB97/ 02588 preparation of chemi cally-rel ated
conpound i h processes include, for exanple, those illustrated in
European‘gga'&'e%\wgc%ﬁg@&ﬁ%%&mo cation Nos. 0520722, 0566226, 0602851
and 0635498. : prqvided as.a further feature of the

i nvention and(agggﬂggﬁ g(ifgfr?? ogg‘hﬁaelraenlgr’?ﬁ&t @’Pfeom&éﬁrip%@aﬁt thageagtioreof @l s
may be olsomipaued bjthstfamdda Hl:pr ocedures of 5 organic chenmistry. The
preparation of such starting materials is described wthin the
acconpanying non-linmting Exanples. Alternatively necessary starting

mat engal s are obtai nabl e by anal ogous procedures to those illustrated
which are within the ordinary skikl of an organic chem st. Thus the

foll ow ng processes (a) to (g) a (i).lto (v) constitute further features
of the 10 present inventiorp! Synfhesils of Conpounds of Formula |

0
R —x! \NJ
20
(111
(wherein R', R?, X' and R* are as defined hereinbefore and L' is a displaceable moiety), with a
compound of the formula IV:
3
25 (R )lll
NH

(1v)
30



(a) Conmpounds of the formula | and salts thereof nay be prepared by the

reaction of a conpound of the formula I'll: 15 20 (wherein R, RZ 9XAvamgg R
are as defined hereinbefore and L' is a displaceable noiety), with a
conpound ofwome/nBasemul a 1V: 25 NH2 111 30 2 9 MAY 2006 WD 98/ 4 - 27
PCT/ GB97102588 (wherein R and mare as defined herei nbeforef 320388 o
obtai n conpounds of the fornula I and safts thereof. A convenient

di spl aceable noiety L' is, for exanple, a hal ogeno, al koxy (preferably

C. ., al koxy)(whersih B pném snelap defiyddobeyeigberof) wherebgta@Blain BompbeHdR 1oflﬂ{e0f39nulg I

met hoxy, ennx t hanesul .phopnyl oxy or tol uene-4-sul phonyl oxy group.
The react i%n% Fes g{ﬁ“&%ﬁt %O&YE?'gn%&¥@éﬁeéhleimP'FWé'p&efQéﬁm)dt, xhdlbgenoasikesi d

or a base. (préferablya®, akbfy), ryid , anhydrous i norgani ¢ acid such
as hydr oge(rlljrchl oryiadgl'e. Su)é’h 3 )%;%xgs)ﬁl s, t’?lg?( 93%“% Y SXAMPHT HAHPTO SFATRL Misthaxy,
such as, fphenexymydtbanepylphahiybexy & tﬁtdeﬂé-h%iuﬂfhon?rlféﬂ& lgkgligne.

4- di met.hyl am nopytidi ne, triethylam ne, norpholine,” N-nethyl norpholine or
di azabPcycl of 5. 4. GFURFSION S ghantageoysy efésctadiinahe presaidealfieithdt ) aced ordd i@k i Ne

earth net ydroxi de, for exanpl e sodi um carbonate,
pot assi umaécuacglglgﬁdg{éé,g’n@g )((:E%prhp ag‘aarn)lg%g%?fuéf“°§%adﬁ“ilg'1}?ﬂ§€ﬁlb9é Rysiregensbloridsi Soch a

hydr oxi de.bag¢ tsefarakampley as bpania apdfe bhs sublPhs, FEEAR al kali, metal
hydri de, fo[li exanpl.e sodi um hydri de, or an asl' kal 1 n@t%lpﬁgfim& ’gflf'ﬁ%“e*eart h

metal ani O!lIdRE. ‘edigiepivdarmoapyridinei tethylamsudlimorpholidd, N-rRifMe Nl de.
The reacti ' ly,effected in.the presence of an inert solvent or
di | ucnt, fd;ér}alé&c %‘{é‘f?‘?@?ﬁ%&ﬁgﬁ ‘Z{rfgisxaé%ﬁléranﬁl}&%l @metaher dlkaline cathmactall |

2- pr opénolcafoneichy hydesidt & v such a met hyl ene
chlori de, “trichl of oypt hane (grcg\l%rgra%g%g{?@% r&gg 6?‘%%‘,3'5'%‘ ‘éatrﬁ‘é‘}a“’s&é fugy

t et r ahydr 6RiPeARte. sndium hydioxidzror pamssinonivtdeexiiy, A REMaR0A Y SQL Eggsesiygg'r as
t ol uene. de,

N N- di et %g/(?rgegelt grﬁ{lxlgrgl_i aﬁ%&%ﬁvﬁ%iﬁ;?&amslgg&‘S;éydmgaqemg%hg;gm&)@HMnc The
reaction iesrtl afevfRnfad, lfyr éfaf‘rﬁ;@é &idh aﬁ\i&ce&ps%ﬁ%[nllj {)les(tiri%c}tf?ﬁsiﬁye})na?neiae.f 1erxe reaction |
is preferably effected in the presence of an inert solvent or diluent, for example an alkanol or
15 ester such as methanol, ethanol, 2-propanol or ethyl acetate, a halogenated solvent such as
methylene chloride, trichloromethane or carbon tetrachloride, an ether such as tetrahydrofuran
or 1,4-dioxan, an aromatic hydrocarbon solvent such as toluene. or a dipolar aprotic solvent
such as N,N-dimethylformamide, N.,N-dimethylacetamide, N-methylpyrrolidin-2-one or
dimethylsulphoxide. The reaction is conveniently effected at a temperature in the range, for
20 example, 10 to 150°C, preferably in the range 20 to 80°C.
The compound of the invention may be obtained from this process in the form of the
free base or alternatively it may be obtained in the form of a salt with the acid of the formula
H-L' wherein L' has the meaning defined hereinbefore. When it is desired 1o obtain the free

base from the salt, the salt may be treated with a base as defined hereinbefore using a

25  conventional procedure.

(b) Where the group of formula Ia:

/‘{Q(R}

30 )m

(l1a)



20 exanple, 10 to 150C, preferably in the range 20 to 80C. The conpound of
the invention nay be obtained fromthis process in the form of ttte?];jmeﬁm
base or alternatively it may be obtained in the formof a salt with the
acid of theydewmsssa HI1,' wherein L' has the neaning defined herei nbefore.
Wien it is desired to obtain the free base fromthe salt, Fhd/BINP258y be
treated with a base as defined herei nbe28re using a 25 conventi onal
procedure. (b) Wiere the group of formula Ila: 30 (113)m(lla) 2 9 MAY 2006
WO 98113354 - 28 PCT/ GB97/02588 (wherein R and mare as hereinbefore
defined) represents a phenyl group carrying one or nore hydroxy groups, a
conpound {)‘VtPetrﬁé%fq&PF’rﬂ‘F arejasggerirhefars defined aépresentstreptpngbamen chyyibfene or more

depr ot ect j, la V. 5 R4 1 . (wherein X, m R,
R2, R andﬁgﬁwagéuggr%%%#gé Eg{eerpéréf"i’lﬁé&f‘d F‘ﬁFs ?’g‘};’%‘i‘i‘f‘sbeamﬂ?é%w thehydr oxy
pr ot ect i ndepyoectorecith @mpaundnfifsthfgey:from 1 to 5 equal to the nunber of

pr ot ecsi ed hydroxy groups and such that mp 1 is equal to the nunber of R

substituents which are not protected 15 droxy). The choice of phenolic
hydroxy protecting group P is wthin thg ggr)d know edge of an organic
chemist, for exanple those includd in d dard’’mekts such as "Protective
Goups in Organic Synthesis® T. G Hthe Q@%G MWits, 2nd Ed. WIley
1991, including ethers (forRexapple, ,

t hoxynet hyl, allyl and
benzyl and benzyl substituted 0 t™ two substituents selected from
C, .,al koxy and nitro), ulyé%e

(f O/H exanpl e, t-butyldi phenylsilyl 20
and t-butyldinmethylsily

f ON "exanpl e, acetate and benzoate) and
carboates (for exanple, nethyl and benzyl and benzyl substituted with up
to two substituents selected from C,.4alkoxy and nitro). The renoval of
such a phenolic hydroxy protecting group may be effecte py any of the
procedur e(s hkno for $Lﬁ:,_h @ trapsformation, including those reaction
wherein X', m, R", R’, R" and R* are as hereinbefore defined, P represents a phenolic hydroxy
protecting group and pl is an integer from 1 to 5 equal to the number of protected hydroxy
groups and such that m-p1 is equal to the number of R® substituents which are not protected
15 hydroxy). The choice of phenolic hydroxy protecting group P is within the standard knowledge
of an organic chemist, for example those included in standard texts such as "Protective Groups
in Organic Synthesis” T.W. Greene and R.G.M.Wauts, 2nd Ed. Wiley 1991, including ethers
(for example, methyl, methoxymethyl, allyl and benzy! and benzy! substituted with up to two
substituents selected from C, ,alkoxy and nitro), silyl ethers (for example, t-butyldiphenylsilyl
20 and t-butyldimethylsilyl), esters (for example, acetate and benzoate) and carbonates (for
example, methyl and benzyl and benzyl substituted with up to two substituents selected from )
C,.,alkoxy and nitro). The removal of such a phenolic hydroxy protecting group may be .
effected by any of the procedures known for such a transformation, including those reaction
conditions indicated in standard texts such as that indicated hereinbefore, or by a related
25  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 cxample, where the protecting group P is acetate, the transformation may convenicntly be
effected by treatment of the quinazoline derivative with a base as defined hereinbefore and
including ammonia, and its mono and di-alkylated derivatives, preferably in the presence of a

30 protic solvent or co-solvent such as water or an alcohol, for example methano! or ethanol. Such



conditions indicated in standard texts such as that indicated
hereiribefore, or by a related 25 procedure. The reaction conditi0@MAY 2008
preferably being such that the hydroxy derivative is produced w thout
unwant ed r saGd/BBSK at other sites within the starting or pr ogg.f%; BSRPRGUNdS.
For exanple, where the protecting group P is acetate, the transtormation
may conveniently be effected by treatmdht of the quinazoline derivative
with a base as defined hereinbefore and including anmonia, and its nono
and di - al dﬂ;plaaicmicadérei effeciedas thepprefencabf an additibvex] priees@iteent 0f ddudi? aPadstiried

sol vent o}ﬁco S t such as water or an al cohol, for exanple nethanol or
et hanol . \atQG@BPW“@%}’“lt eEnepltp $A3G/ eygmientipat 2boueaRiG.on can

be effected i P%@u&icﬁﬁ%@se‘ﬁoﬂdﬁuﬁ&'@bﬁo&ﬂ@ia I'a{ﬂﬁ s%ltsgﬁxle%%gt\«ihg;%b@e USRS

‘defi ned herelnbefore and a tenperature in e ran

conveni erX! is -6¢, -SboutNRUCor asc)z RCOWNRt bﬂ-’SG}NR’h@&Ebéwﬂi’@}éBQﬁ tRE refa&wﬂﬂ a l

and salts thereof wherein the substituent X is -0-, -NR

-SOR- 2 - (q9mKenienfly indhp prasence Hf ahasaandafined hsz;emméorpe@fca ¢mpotﬁd@tﬁldwefnnﬁmhl y

in the pregence of a base as defined hereinbefore, of a compound of the

formula VI: R2 10 1 NH 15 (R3)m(wherein m X, R, R2 and R3 are as

her ei nbef ore defined) with a conpound of fornula Vil: RL (VIl) 20

(wherein R4 and L' are as hereinbefore defined); L' is a displaceable

noi ety for exanple a hal ogeno or sulphonyloxy group such as a brono or

met hanesul phonyl oxy group. Conveni ent R3@ group O'P(R')3 (wherein

R32 is butyl or phenyl) and in guch caj é &onmpound of forrmula VII is

convgpi ently formed in situ. The reagfie#’is preferably effected in the

presence of a base (as def Rmed hereijnbefore in process (a)) and

advant ageously in the 25 pr inert solvent or diluent (as

defi ned herei nbefore in proce )%gépdvantageously at a tenpeéerature in
y

the range, for exanple 18X veni ently at about 50C. (d) Conpounds
of the formula | and salts thereof be prepared by the reaction of a
conpound of the formula VII1: 30

(VD)
15

(wherein m, X', R', R? and R’ are as hereinbefore defined) with a compound of formula VII:
R*-L' (VID

20 (wherein R* and L' are as hereinbefore defined); L' is a displaceable moiety for example a
halogeno or sulphonyloxy group such as a bromo or methanesulphonyloxy group.
Conveniently L' is a group O-"P(R*2), (wherein R is butyl or phenyl) and in such cases the
compound of formula VII is conveniently formed in situ. The reaction is preferably effected in
the presence of a base (as defined hereinbefore in process (a)) and advantageously in the

25  presence of an inert solvent or diluent (as defined hereinbefore in process (a)), advantagcously
at a temperature in the range, for example 10 to 150°C, conveniently at about 50°C.

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

compound of the formula VIII:

30



2 9 MAY 2006 WD 98/13354 - 30 (R3)m 5 PCT/ 397102588 (VII1) with a conmpound
of the formula I XX 10 R4-X -H (1 X) (wherein L', R, R2, R3, R4, QDQ‘WYXIZWB
are all as hereinbefore defined). The reaction nay -conveniently be

ef fected i rWOl®1IIdsesence of a base (as defined hereinbef orelj(g‘.@%&ﬁﬁ s (a))
and 15 advantageously in the presence of an inert solvent or di i’(’as
defi ned hereinbefore in process (a)),” aQvant ageously at a tenperature in
the range, for exanple 10 to 150C, conveniently at about 100C. (e)
Conpounds of the formula | and salts thereof wherein R is C, _,alkylR',
[wherein R' is selected fromone of he\_ htzgvm ng three groups 20 1)

X R27 (wherein X represents -R~, -S{_-32-, ®NR54C0O-, -NRS3SO,- or -NR'-
(wherein R R' and R36 each i depblrhﬂ y represents hydrogen C, ., al kyl
or C, . 3al koxyC, . 3al kyl) aRy " iis as defined hereinbefore); and 2)

X C,.,al kylX3R 6 (wherein pY€sems -0-, -S-, -SO -, -NRS' CO-,

-NR3' §0z- or -NR39- (wherei n RSﬂ and R89 each independently represents
hydrogen, C,.,al kyl or CLl<al®ReXxyCy~ 25 ,alkyl) and X3 and R' are as

defi ned herei nbefore); and 3) X9C, ., al kyl R33 (wherein X9 represents -0-,
-S-, -S2-, -NR40CO, -NR41SO, - or -NR62_ (wherei n R60, R61 and R62 each

i ndependent|y represents hydrogen, C, _,alkyl or C .,al ko , al kyl) and
R3' is as defined hereinbefore);] my “be pr epar ed by reactl n)g a conpound of
the formula X2 30 2 9 MAY 2006 WD 98/ 13354 PCTI GB97/02588 - 31 (R3)m' 63L

-R _X with a compound of the formula [X:
10

R-X'-H (IX)

(wherein L', R', R%, R?, R*, m and X' are all as hereinbefore defined). The reaction may
conveniently be effected in the presence of a base (as defined hereinbefore in process (a)) and

15 advantageously in the presence of an inert solvent or diluent (as defined hereinbefore in process
(a)), advantageously at a temperature in the range, for example 10 to 150°C, conveniently at
about 100°C.

(¢) Compounds of the formula I and salts thereof wherein R® is C,salkylR™, [wherein
R* is selected from one of the following three groups:

20 1) X’RY (wherein X’ représents -O-, -§-, -80,-, -NR*CO-, -NR*S0,- or -NR*- (wherein R,
R* and R* each independently represents hydrogen, C, ,alkyl or C, ,alkoxyC, ,alkyl) and R”’
is as defined hereinbefore); and
2) X*Cy.salkyIX R'¢ (wherein X* represents -O-, -S-, -S0,-, -NR*’CO-, -NR*S0,- or -NR*’-
(wherein R, R* and R* each independently represents hydrogen, C, ;alky! or C, ,alkoxyC,,

25  ,alkyl) and X* and R'® are as defined hereinbefore); and
3) X’C,.salkyIR™ (wherein X’ represents -O-, -S-, -80,-, -NR®CO-, -NR*'S0,- or -NR*-
(wherein R*, R and R* each independently represents hydrogen, C, ,alkyl or C, ,alkoxyC,.
walkyl) and R™ is as defined hereinbefore);]

may be prepared by reacting a compound of the formula X:
30



(X) (wherein L', X, R, R, R and mare as hereinbefore defined and R63
is C.,alkyl) with a 5 conmpound of the forrmula Xl : RS3-H (wher eigng RAY 3

as defined hereinbefore) to give a conpound of the fornula |I. The reaction
may 10 cog\gal ly be effected in the presence of a base ( fin

her ei nbef ore inlgf)%‘ocess (a)) and advantageously in the pr esdr r@é‘gﬁ log[ﬁmi nert
solvent or diluent (as defined hereinbellore in process (a)), and at a
tenperature in the range, for exanple 0 to 150C, conveniently at about 50C.
Compounds of the fornmula i wherein R'" is. C .SalkylR S, (wherein R45 is as
defined herei nbefore), nmay be prepar er e(mjngf ng a conpound offormula X
(wherein R" is 15 C,-,alkyl) Rtth a gonpgund the formula Xla: (Xla)
(wherein RS is as defined her gl nbaéfHre)”to give a conpound of the fornula
1. The reaction may 20 cB®lvenilentlly be effected in the presence of a base
(as defined hereinbefore in SE K)) and advantageously in the presence
of an inert solvent or . d| | ue ds_deff i ned hercinbefore in process (a)),
and at a tenperaturIe-Rn Xhe Tange Njor exanple O to 150C, conveniently at
about 50C. (f) The production of those conpounds of the formula 1 and salts
t hereof wherein the substituent R is represented by -NRSR6, where one or
both of R5 and R are C, .,alkyl. may he 25 effected by t{}) reaction of
conmpounds of formula | wherein the substituent R is an am no group and an
al kyl ating agent, preferably in the presence of a base as defined
hercinbefore. 2 9 MAY 2006 WD 98/13354 - 32 PCT/ GB97/02588 Such al kyl ating
agent s afwhargindal Ky R'aBi dt'iand there as*i@rqntiefeml deieedhed R¥iieCy atleyIpiedthned
herel before s hal i des for exanple C, 3al kyl chlori de,

br oni de gy P%M@tﬁ?ﬁ@““?%gitl onis preferably effected in the presence of
an inert solvent or diluent (as defined hereinbefore in process (a)) and
at a tenperature in the range, for exanple, 10 to 100C, 5 conveniently at
about anbi ent tenperature. R°YH The production of conmpoun@d)of forrmula | and
salts thereof wherein one or nore of the substituents R, R or R is an
am no group may be effected by the reduction of a correspondi ng conpound
of fornu p ndi RQS tion

of the qﬁﬁt{a{%ﬁg{{r?ngééa}ndg? ﬁeég‘%@ b}e}léb‘??)}t%g& %érrjre? %‘“ﬁﬂf?‘beog’ﬁf%%(s) E:'IFFﬁ’éC“O"gm?"
redutd i ovonvepiently be effected in the presence of a base (as defined hereinbefore in process (a)) and

advantageously in the presence of an inert solvent or dxluent (as deﬁned hereinbefore in process

(a)), and at a temperature in the range, for example 0 to lSO°C, convemenlly at about 50°C.
Corhpounds of the formula I wherein R*is Cz_,él,l;-le“, (wherein R* is as defined

hereinbefore), may be preparcd by rcacting a compound Qf 'fd;mula_ X (wherein R is

15  C,,alkyl) with a compound of the formula Xla:
RY-H (XIa)

(wherein R* is as defined hereinbefore) to give a compound of the formula [. The reaétion may
20  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 (és defined hercinbefore in process
(a)), and at a temperature in the range, for example 0 to 150°C, convenicntly at about 50°C.
(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
25  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 base as defined hercinbefore.



10 conveniently be effected as described in process (i) hereinafter. The
production of a conpound of fornmula |I and salts thereof wherein 28eMAY 2008
substituent(s) at the correspondi ng position(s) of the quinazoline and/or
aniline riypgokgisade a nitro group(s) may be effected by the processes
descri bed hereinbefore and hereinafter in processes (a-e) aP@T/GBIV)25885i ng a
qui nazoline conpound sel ected from thgaconpounds of the fornmulae (I-XXVII1) -
in which the substituent(s) 15 at the correspondi ng position(s) of the

qui nazol isgeh aIRd(a i ] d [ i.siar itro,.group(.s). . Synthesis of

I nt er medi at es é{?h%ﬁgédé%ﬁnggﬁ'ﬁﬂgylonf%? ggsrru af Fld‘%ﬂﬁcgé{fet"?“ftﬁé‘?@ﬁﬁf,‘ed

const i t uhereinbefore bush dsdtalkpl ralidedfor exarRple T, AIRYEMHIGAIE, btGRe GPIROINIS, | N
which L' is..hal oqge 0 pﬂé/ for exanple be prepared b hal ogenating a ¢
conpound BFUYThE Btrl‘]’fﬂ!? Yaeffgcted ip ghepresence uf ary inenrol@inhoRlijueRR(asefing X' ar e
as herei i ' | ogenatin ents jnclude inorganic
acid hal F‘%"S&"f%ﬁ’éf’ﬁié'gﬁ%% Qs W tg%ﬁggﬁggﬁhﬁé?“%’.g‘g’ SHeRale 10 €9 800°k 1 do.
phosphor ceWhizntiy i aroudembiedt ehpeiaeus(V) chl ori de. The hal ogenati on

reaction is z:gngeni ently effected in the presence of an inert solvent or
di I uent such(® 1ge predustioolmonugundsgsfiformsla | ARG EARBE DI SHEres oh®br QYRR € a

hal ogena 8 .Jret hyl ene chloride,_ trichioromethane or carbon
tetrachl gfrélcg('i‘ ggl%%n%ﬁ ’;Kr: g) e ilszz?%%\n(? EPBH2% bF §Reted by phegsdutioneafa or

t ol uene. camespording tafpbind TIHNANE VeI Cii:a0h8 rature in the
range, for exanple 10 to 150C, prefer ab| y in tﬂgéﬂt‘SZﬁg@ggg"?S@OTg@é 5 The

conpoundBOBROK(®r Hiiheavipszoling asdipe snitineringis/ankaciire grsib(s) UTRe fedudfib ek

featyfe nt i nventi.on .nmay for exanpl e be prepared by reac¥i ng a
corrpgqmd(?% Vcb%gufég?’wﬁf%{e% cfi’?crlt@ralla Progess ) heseingfier: sihe pRoducknafid chinpans as -

her ei nbebbfoemdrf1i anadXitd\he JaagaTel} : rmula 1 X a her.ei nbef ore
defined. The reacti ontnny}&ggwgeni entg%&fgg}egﬁfj;%ttg%c?rﬁesf)ﬂ‘éfifﬁ BeHHER(S}9f the

base (asquinazolinc and/or aniline ring is/are a nitro group(s) may be effected by the processes

described hereinbefore and hereinafter in processes (a-¢) and (i-v) using a quinazoline

compound selected from the compounds of the formulae ( [-XXV1I) in which the substituent(s)

15 at the corresponding position(s) of the quinazoline and/or aniline ring is/are a nitro group(s).

Synthesis of Intermediates

(1) The compounds of formula i 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:

20
R2
0
R!
JNH
RY__ X! z

- N

25
(XID)
(wherein R', R?, R* and X' are as hereinbefore defined).
Convenient halogenating agents include inorganic acid halides, for example thiony!

30

chloride, phosphorus(lIl)chloride, phosphorus(V)oxychloride and phosphorus(V)chloride. The

halogenation reaction is conveniently effected in the presence of an inert solvent or diluent such



defined hereinbefore in process (a)) and advantageously in the presence of
an inert solvent or diluent (as defined hereinbefore in process % @)MAY 2008
advant ageously at a tenperature in the range, for exanple 10 to 150C,
conveni entyey ogisazlpout 100C. 20 The conmpounds of formula XIl _and salts
thereof may al so be prepared by cyclising a compound of t hECEEHNOZ38 v
R2 Al 25 (XIV) (wherein R, R2, R and3%-, are as hereinbefore defined, and
A is an hydroxy, alkoxy 30 (preferably C, .,al koxy) or amino group) whereby
to form as fooepanpld adfaidgenniel 8okt REh S kiethVidtY ERridel i ' be
effected by reacting ag:orrpound of the for rry:ljl a%@?deﬁﬁgrhg&%&egﬁgém@g%%
WO 98/ 13%tachlorde, opan armogticipsies aronagel veptl sushyasdrenad et Yolgewa pTheveadtion is
formam d ivalent. thereof .effective to cause_  cyclisation whereby
a corrpouﬁ%f‘qé?gﬁ 8? Fq'ftyf’.ée;te& ‘iatgfnpgﬁﬁ% redp thegpes, Obﬁiaéﬁﬁ%é(,’ t%{rﬁ?caﬁf‘f[fgﬂbly in the
(di met hytangk R0 )ko 206eAPr op- 2- enyl i dene] di met hyl ar nnoni um chl ori de. The
cyclisation is conveniently effected in the presence of formam de as
"solvent or in thee mméeogformnla' XHrandSakothessof whichdédnsttite & BitheRfeadlte of
et her fO{h exa e 1 t4-di oxEn. The clisatjon is conveniently effected at
an el eval S EEhL Y ERtAnmay, °éFé?'RB1e%mew by Frpstinga compowd offthe faromboXids
of formula XIl nmay al so be prepared by cyclising a conpound of the fornula
XI'V, where At is an amno group, with formc acid or an equival ent thereof
effective to cause cyclisation yeby a conpound of fornmula XII or salt
t hereof is obtained. Equivalents of formc acid effective to 10 cause
cyclisation include for exa i -, ., al koxynet hane, for exanple
triefghoxynmet hane and tri et ' éhe cyclisation is conveniently
NHnpunt of an anhydrous aci d, such

as a sul phonic acid for exagp : sul phonic acid, and in the
presence of an inert solventor dilueM such as for exanple a hal ogenat ed
sol vent such as nethylene chloride, trichloromethane or carbon
tetrachl oride, an ether such as 15 diethylether or tetrahydrofuran, or an
aromati ¢ hydrocarbon sol vent such as toluene. The cycl i@%l?on i's
conveniently effected at a tenperature in the range, for exanple 10 to
100C,. preferably in thle range 20 to 50C ,

15 (wherein R', R* and L' are as hereinbefore defined) with a compound of the formula IX as

hereinbefore defined. The reaction may conveniently be effected in the presence of a base (as
defined hereinbefore in process (a)) and advantageously in the présenée of an inert solvent or
diluent (as defined hereinbefore in process (a)), advantageously at a temperature in the range,

for example 10 to 150°C, conveniently at about 100°C..

20 The compounds of formula XII and salts thereof may also be prepared by cyclising a

compound of the formula XIV:

RZ

R!
Al

25
R4 I
—X NH,

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

30 (preferably C, ,alkoxy) or amino group) whereby to form a compound of formula Xli or salt

thereof. The cyclisation may be effected by reacting a compound of the formula XIV. where A'



Compounds of fornula XIV and salts thereof, which constitute a further
feature of the present invention, may for exanple be prepared by ghwAr 2905
reduction of the nitro group in a 20 conpound of the fornula XV: R2 (

30 (wherei Ny o354 R X and A' are as hereinbefore defined) to yield a -
compound of fornmula XIV as hereinbefore defined. The reduct iROT/G#97I0RERS
nitro group may conveniently be effectedi3by 2 9 MAY 2006 WO 98/ 13354

PCT/ GB97/ 02588 - 35 any of the procedures known for such a transfornation.
The reductis@i hyayxhdr @Bdokl o f b I by the, hydrogenation of a
sol ution of thgabr?i ?ro corr%gﬁbn ’M\thtfﬁén%ﬁ?ggggggb%‘fx%}ﬁ“ﬁth@?/"?{"fgeﬁp\‘i%mcab‘ﬁe

di | uent ascyglisatioaaviiesetsi nenshprundiaf fomeulp KEEENAR thired¥ i98baAlneaT Ju%ﬁk'k €5 t o B
urt her

cat al yse ht drotgelnati@rb reacti ons such_as pall adium or platinum
reduci ng aégﬂ? y'4migqyr -sza@x&.n%eethmpmmmm chiertde. Sheagtlisatbees i ron

(produced doabefidit : ] I LO owder i th a dilute solution of an
aci d such as hm%ﬁ%&ﬁ%‘@?%&#ﬁ&?@%@ %(%Frﬁ?ﬁ@,m PhH® the presence of aminerbe

ef fect &d tsplvestor dilpenhsuchiat nn eterRsEREmARA 4 Afa6! | - in the
presence Off?‘r@?m vent or diluent such ag a'm xtur'emé?tcg‘g%sg&rg{ﬁ&‘)ye@b%\y,
for exanpl el RLARFlevaied tampgsaire, preferablyrip drearangee8( t 2006CT Thgeomp&inds of

le 5 i { t 70C. 10 ds of the fornula
X and sal o han oS Ao Eghintd B p BB ' cdinotnd af ecopnalainy. hewoht i an

i nvent i on,anmay gfoup, exthrfpinsic Aeidr ' ac ound, of  the
formila Xvi . Ko ?“g 0 (XVI c(m}wdgfr gia%rqgg,? %?’Qﬁ"'&gﬁgd&k‘%q%?‘;e“sﬁgy‘ﬁgg‘é%%%%a

def i ned) VieRPoune afissmuta BH arisalt therenflisobitiined. E@6lvilession it sci&i@ffif-aﬁié th©
ive co ] 0 al _XV., The reaction of the conpounds o
19 or rruf}ge %ﬁ%&ﬁ{ﬁ%@“‘g%ﬁ%ﬁ%ﬂwv adfip sg'gﬂxmﬁb?"%&fcﬁxamphsﬁamodﬁsethhﬂwd

for procesad tdhethbry@imags, OTEe cyelisht .and salts thereof !
may for exanple al so be prepar‘gggby%p Egor%g%g flgﬁh‘g?t%(g"@gﬁﬁb‘?ﬁmfecﬁfatCH@lYUC

for mul a Xx@mounbef an anhydrous acid, such as a sulphonic acid for example p-toiuenesulphonic acid,
and in the presence of an inert solvent or diluent such as for cxample a halogenated solvent
such as methylene chloride, trichloromethane or carbon tetrachloride, an ether such as
15 diethylether or tetrahydrofuran, or an aromatic hydrocarbon solvent such as toluene. 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:

R2
0]
R!
Al
25 R4 ! .
— X N'=
0

(XV)

30 (wherein R', R, R*, X' and A’ arc as hereinbefore defined) to yield a compound of formula

X1V as hereinbefore defined. The reduction of the nitro group may conveniently be effected by



2 9 MAY 2006 WD 98/13354 - 36 R2 5 0 PGI/ GB97/02588 (XVIl) (wherein R, R2,
X and A" are as hereinbefore defined with the proviso that X |2 9aSAY 2008
-CH2-) 10 with a compound of the forrmula VI1 as herei nbefore defined to
yield a conwowsdssds fornmula XV as hereinbefore defined. The reactifn.af the
conmpounds of formulae XVII and VIl is conveniently effected under
conditions as described for process (c) ¥ereinbefore. The conpounds of
formula 111 and salts thereof nay al so be prepared for exanple by reacting
a conpoundngfof theeprbosdundsakniWhlfbe subh af trad3fdrmidtibh.) Th¥betuglioh Ray bBZagRd o, Bf €
as hereinbefore defined with the proviso that X is not -CH - and L2

r epr esent $Xamgles py Hhechidregepatinneedta sedutinsi efithy nitra ¢prap@mdiio tirdpre$entief foimer a

VIl as h ' f f e to.obtain a conmpound of fornmula |11
i wny ch CoeBES at deBRe nHRRYe o8 B Skfes BBl tvers Faipie
conveni enthydrdggastidnreidtionl skchZaspANAGSANGSpl @i IMe N AXHrth&F &H@ciﬁ‘@hg&t RRYo f
desired carry up to 5 substituents, preferably up to 2 substitUents,

sel ect &d expmpichan agyivatrd metalrsyich asiadvatasl irdth@roduxed forexampldley oashingirent | y
ef fected under cqui%?nsoﬁ}s scri ped fo?i Erogess %@ her ei nbefore. 30
The conpol¥SCHVIR S HHHSSARH M ot apfcidguch a hyiiroghlon apidh o T A o examals, ey
may for SR8 t i formula Xl X
29 MY 2006 \/\%698 1%?%%{5%(% %37/ feaes E%pg‘(ﬁ@w{%‘é‘%‘%ﬁ‘fﬁﬁiw P, X

and L2 ar @ressndeerfai sobemooeditiehi sueth asiatixiire of mavwiraad alvaholXfori cScaﬂx?Ie métiand!-

10 Deprotectjon may be effecteoL br% techni ques well known in the [iterature,
for exanplO& ethanol, tgn temperature in the range, for example 50 to 150°C, conveniently at about 70°C.

10 Compounds of the formula XV and salts thereof which constitute a further feature of

the present invention, may for example be prepared by the reaction of a compound of the
formula XVI:

15 O

XV

(wherein R', R?, L' and A' are as hereinbefore defined) with a compound of the formula IX as
20  hereinbefore defined to give a compound of the formual XV. The reaction of the compounds

of formulae XV1I and IX is conveniently effected under conditions as described for process (d)

hereinbefore.

Compounds of formula XV and salts thereof, may for example also be prepared by
the reaction of a compound of the formula XVII:
25




represents a benzyl group deprotection may be effected by hydrogenol ysis or
by treatment with trifluoroacetic acid. One conpound of fornul a2 $IMAEE f
desired be converted into another conpound of forrmula Il in which the

noiety L' ivgods/ifze4 ent. Thus for exanple a conmpound of for Ll in
which L' is other than hal ogeno, for exarrpl e optionally Sug?tqa(‘(%pg@zsss

phenoxy, may be converted to a conpourrd3®f forrmula 11l in which L' is

hal ogeno by hydrolysis of a conmpound of forrmula [I1I (in which L' is other
t han hal ogeno) to yield a conmpou of fornmula Xl I as hereinbefore defined,
foll omwed by introduction of hali tqothe conpound of forrmula XIl, thus

obtai ned as hereinbefore deﬁll ned
which L' represents hal ogen. 20 (A
t hereof, constitute a further

‘to yleld a conpound of fornula [11 in
Hhe,conpounds of formula V and salts
e of“the present invention, and may
for exanple be prepared by iop of a conpound of fornula 11 as
hereigpefore defined with nd wf=tHe formula XX 25 NH2 (XX) 30
(wherein R, m pl and P are as herei Rbefore defined). The reaction may for
exanple he effected as described for process (a) hereinbefore 2 9 MAYS WO
98/ 13354 PCT/ GB97/02588 - 38 5 (XXI) (wherein R, R2, R, m p1landP
are as hereinbefore defined) with a conpound of fornula ﬁQqﬂX as
her ei nbef ore defined. The reaction nay for exanple be ef ected as descri bed
for process (d) above. The conpounds of formula V and salts thereof may

al so be p n f XXI'|: 15 20 The
corrpounds("ﬁ%ﬁg nhbll\(asel ané\ gael E{S ‘ﬁg‘? ‘g?”ng t‘g‘éprﬁl" ispdhat K U?“?‘egéizr)ng a
conpoind with EQbﬂ‘lplo&ndQ(f the forhula VII as herembefore defined to yield a compound of formula

XV as hereinbefore defined. The reaction of the compounds of formulae XVII and V11 is

conveniently effected under conditions as described for process (¢) hereinbefore.

The compounds of formula 111 and salts thereof may also be prepared for example by
reacting a compound of the formula XVIII:

15

20 (XVID)

(wherein R', R* and X' are as hereinbefore defined with the proviso that X' is not -CH,-and L*

represents a displaceable protecting moiety) with a compound of the formula VII as

hereinbefore defined, whereby to obtain a compound of formula 111 in which L' is represented
25 bylL.

A compound of formula XVIU is conveniently used in which 1.2 represents a phenoxy
group which may if desired carry up to 5 substituents, preferably up to 2 substituents, sclected
from halogeno, nitro and cyano. The reaction may be conveniently effected under conditions as
described for process (c) hereinbefore.

30 The compounds of formula X V111 and salts thercof as hereinbefore defined may for

example be prepared by deprotecting a compound of the formula XIX:



(wherein R, R2, R, X, P, pl and mare as hereinbefore defined with the
proviso that X is not - CH-) with a conpound of the fornula VII2 8MAY 2006
her ei nbef ore defined. The reaction nay for exanple be effected as

descri bed W9833%ess (c) hereinbefore. The conpounds of forpad@pengzsend
salts thereof may for exanple be prepar by 25 reaction of a compound of
formula XXIl11: 2 9 MAYS WO 98/ 13354 - 39 5 PCT/ GB97/02588 (XXI11) (wherein
R, R2, and L' are as hereinbefore defined, and L' in the 4- and 7-
positions may be the same or different) with a conpound of the fornula XX
as hereinbefore defined. The reaction 10 may _be effected for exanple by a
process as described in (a) above. Conmﬂmd&zof the formula XXIl and salts
thereof may be made by reacting cogpou ds ¢f the forrmulae Xl X and XX as
her ei nbef ore defined, under conditRops tes rdbed in (a) hereinbefore, to
gi ve a conmpound of formula XXIV: 15 20 , I‘{v\,herei n R, R, R3, P, X, p
1 and.mare as hereinbefore defineq w eproviso that X is not - CHI -)
and t?’len deprotecting the co uns( of formuNa XXIV for exanple as described
in (i) above. 25 (iii) Conmpounds of the fornula VI as hereinbefore defined
and salts thereof may be nade by deprotecting the conmpound of fornula XXV:
2 9 MAYS WD 98/13354 - 40 (R3)m 5 PCT/ GB97/02588 (XXV) (@hehein R, R2, R,
P, X and mare as hereinbefore defined) by a process for exanple as

(wherein R', R?, P, X' and L? are as hereinbefore defined with the proviso that X' is not -CH,-).
.10 Deprotection may be effected by techniques well known in the literature, for example where P
represents a benzyl group deprotection may be effected by hydrogenolysis or by treatment with
trifluoroacetic acid. |
One compound of formula Il may if desired be converted into another compound of
formula III in which the moicty L' is different. Thus for example a compound of formula III in
15  which L' is other than halogeno, for example optionally substituted phenoxy. may be converted
to a compound of formula III in which L' is halogeno by hydrolysis of a compound of formula
ITI (in which L' is other than halogeno) to yield a compound of formula XII as hereinbefore
defined, followed by introduction of halide to the compound of formula XII, thus obtained as
hereinbefore defined, to yield a compound of formula 111 in which L' represents halogen.
20 (if) 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

[II as hereinbefore defined with a compound of the formula XX:

(R)
25 (OP),,

NH
(XX)

30  (whereinR', m, pl and P are as hereinbefore defined). The reaction may for example be

effected as described for process (a) hereinbefore.



10 described in (i) above. Conpounds of the formula XXV and salts thereof
may be nade by reacting conpounds of the fornulae XI X and |V as 29 MAY 2008
her ei nbef ore defined, under the conditions described in (a) hereinbefore,
to give a ﬁ?m of the forrmula XXV or salt thereof. (iv) Conpounds of
the fornul a {5I and salts thereof as hereinbefore defined reycperekis Nade
by reacting conpounds of the fornmulae.X@gl1 and IV as hereinbefore defined,
the reaction for exanple being effected by a process as described in (a)
above. (v) Conppue@sn I efined herejnbefore and salts
t her eof may for exa&%ﬁgaﬂgﬁgﬁgﬂt}?%%%ﬁﬁ gﬁcé??r}edﬁayoﬁs%tecB‘f‘?ﬁ%‘i‘fﬁd’ydP“ﬂéE Bul a
VI as defqompdundof foredoXXIwi th a conpound of the formula XXVI: 20 -
L'-R0O3-L" (XXVI) (wherein L' and R are as hereinbefore defined) to give a
conpound of the formula X. The 25 reaction may be effected for exanple by
a process as described in (c) above. Conpounds of the fornmula X and salts
theregf may al so be nmade for exanple by deprotecting a conpound of the
formula XXVII: 2 9 MAY 2006 WO 98/ 13354 - 41 PCT/ GB97/02588 (XXVI1) 5
(wherein L', R63, X, R, R2, R, B angl pl are as defined hereinbefore)
by a process for exanple a zdescri'(R Xk} above. Conpounds of the
formula XXVI1 and salts thereof ypy~bé~nmade for exanple by reacting
conpounds of the fornulge XXVKORY  def i ned herei nbefore, under the
conditions described in e 10 When a pharnaceutically acceptabl e
salt of a conpound of the TaNis required, it may be obtained, for
exanpl e, by reaction gﬁ, 2 aepadind with, for exanple, an acid using a
conventional procedure; the aci dNhavi ng a pharmaceutically acceptabl e
anion. Many of the internedi ates defined herein are novel, for exanple,
those of the formulae 111, V, XII, XIV and XV, and thed&>de provided as a
further feature of the invention. 15 Internediates of the fornulae VIII,
X, XX, XXL1, XX vV, XIXVJand XXVIl are al so

(wherein R', R, L', R’, m, p! and P are as hereinbefore defined) with a compound of formula

)

10 IX as hereinbefore 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 3
. NH > op)
1 N )
HX N
20

(XXID
(wherein R', R%, RY, X', P, pl and m arc as hereinbefore defined with the proviso that X' is not -
CH,-) with a compound of the formula VII as hereinbefore defined. The reaction may for
example be effected as described for process (c) hereinbefore.

The compounds of formula XXI and salts thereof may for example be prepared by

25 reaction of a compound of formula XXII]:



provided as a further feature of the invention. The identification of
conpounds which potently inhibit the tyrosine kinase activity a29MAXt 2805
with the VEGF receptors such as FIt and/or KDR and whi ch inhi bit

angi ogeneswe 9sams4or i ncreased vascul ar perneability is desjirable and is
the subject of the present invention. 20 These properties nﬁ? GBIYGSEE s eq,
for exanple, using one or nore of the BPocedures set out below (a) In
Vitro Receptor Tyrosine Kinase Inhibition Test This assay deternines the
ability of a test conpound to inhipit tyrosine kinase activity. DNA
encodi ng VEGF or epidermal growt R acLor (EGF) receptor cytoplasmc 25
domai ns_may be obtained by tatal gene|synthesis (Edwards M International
Bi ot echnol ogy Lab 5(3), 19- Q87).Qr by cloning. These may then be
expressed in a suitabl e express Sysfem to obtain pol ypeptide with
tyrosi ne kinase activity. Fg_p 2 ple VBEGF and EGF 2 9 MAY 2006 WD 98/ 13334
- 42 _ PCT/ GB97/ 02588 recept cyt opl aldm ¢ dommi ns, which were obtained by
expré§3|on of reconbi nant protein in insect ceIIs were found to display
intrinsic tyrosine kinase activity. In the case of the \i§fy)receptor Flt
(CGenbank accessi on nunber X51602), a 1.7kb DNA fragnent encodi ng nost of
the cytoplasm c domain, commencing w th nmethionine 783 and including the

term nat {v?r{brerlnquﬁn’an&lﬁssﬁxre a@‘f\%ﬁ%}f)e%}i *a%:'(%h tém?ht g]Onco gwfgvlggo S

519-524), was isolated fromc Pgsiftons may be the
transpl asaemecvrtdxffemchonm(lf ocompaigl of tPo¥Mula XX98 he essi on
Sys g éat Oc'i Quide, L.A King and aR D. %S%%eg%%hg%%zﬁhe@é%tﬁgl |,
1992 ormﬁ)& egf é‘EI%é‘B&fGﬂYsa EYQO@FIaaﬂti’@ﬂbﬁd)m(labmbcweogen Cor poration)).

Thi r econbi namyg I o insect cell for
exlafrpl e Spodlopt era ﬂ}@%l gfeh%cfx\%ilﬂg%@ ‘if‘iﬁi“\ﬁﬁ?’ﬁ°€ﬁn?&:b°%m\e @g@iaé m ngen
Bacul 0GotatpdundoLeharernigsoRN aa@m@as%ra}i o deé{nlgﬁtlﬂ'ldlcrsc%{dé(ﬁqr}% H@?%{‘?gg e

for the assenbly of reconbi nant DNA nol ecu es an e prep

of recon®® RerRinbBRES e givewsconmeuhe of Gurmald XX§Vandard texts for exanpl e
Sanbrook et al, 1989, Ml ecular cloning - A Laboratory Mnual, 2nd
edition, Cold Spri ng Harbour Laboratory Press and O Reilly et aI 1992,
Baculsovi rus Expression Vectors - A Labo i/; 15 Manual, W H Freeman and
Co, New York). For other tyrosingkinasj RQ@& in assays, cytoplasmc
fragments starting from nethioni npe 8¢8y enbank accessi on nunber
Hhank accessi on number X00588)

may be =~ °N
!
_x!
P-X N
20 (XXIV)
(wherein R', R?, R', P, X', pl and m arec as hereinbefore defined with the proviso that X' is not -
CH,-) and then deprotecting the compound of formula XXIV for example as described in (i)
above.
25

(iii) Compounds of the formula V1 as hereinbefore defined and salts thereof may be made

by deprotecting the compound of formula XXV:



cl oned and expressed in a simlar manner. For expression of cFlt tyrosine

ki nase activity, S121 cells were infected with plague- 20 pure cFig Y 2005
reconbi nant virus at a nmultiplicity of infection of 3 and harveste ’ﬁ% _
hours | at erwo dglasiasast ed cells were washed with ice cold phosphate buffered
saline solution (PBS) (I O™ sodi um phosphate pH7.4, 138nM g% /02588
chloride, 2.7nM potassium chl ori de) thed"o'resuspended in ice cold HNTE PMSF
(20nMM Hepes pH7.5, 150nMM sodi um chl oride, 10% v/v glycerol, 1 %v/v Triton
X 100, 1.5mM magnesium chloride, 1 mM ethylene glycol 25 bis((3am noet hyl
ether) NN N ,N-tetraacetic acid (EGTA), l;{;;I\/ISF (phenyl net hyl sul phonyl
fluoride); the PMSF is added just hefore (Bpma freshl y-prepared 100nmM
solution in nethanol) using | m G P r 10 mllion cells. The
suspension was centrifuged for 10 mi nilt'es at 13,000 rpm at 4C, the
supernat ant (enzynme stock) was : d_and stored in aliquots at -70C.
Each new batch of stock enzyne trafded in the 30 assay by dilution

wi th enzyme diluent (100nmM 4 4,| 0. 2nM sodi um ort hovanadate. 2 9
MAY 2006 WD 98/ 13354 PCT/ / -N43 0. 1% v/v Triton X100, 0.2nM
dithiothreitol). For a typical batch, stock enzyne is diluted I in 2000
with enzyne diluent and 500 of dilute enzyne is used for @@f)b) assay well. A
stock of substrate solution was prepared froma random copol ymer contai ni ng
tyrosine, for exanple Poly (Qu, Ala, Tyr) 6:3:1 (Sigma P3899), stored as 1

mg/ M st oGlghbRin R Aty 2 nd di]ute in 500 with PBS for plate
coati ng. %nh'% %(lan a';l?\a g%f’tgfg ??%e%aaé%ﬁ?/i"frﬁ’@%e%fe %‘iffsq?f'b@’ 3 pEsessdorexasinle aon was
di spedfed desdribedan (i) wedves of assay plates (Nunc nmaxi sorp 96-wel |

i mmunopl ates) which were sealed and |left overnight at 4C. On the day of )
the assay the sufOmPoRadsefithe fosmuleXXY andmalte theard mdyebeansdiybyleatimenel | s

10 i B t.ai ning 0.05%vy/v T 20) and
wht b 5ome RRauRRE hé Formbe kb ind 13 (etefor deBpedureniboponditons desoribed
di met hy| stih () duetetisbe{EMEO)gi A WctBlowdii of@}{ﬁdhﬁﬂla@@}la%ql@ pas, Lransferred to

wells in the washed assay plates. "Total" control welTs £t ai ned 10% DVBO
i nst ead of Coﬁ’ﬁbGﬁﬂ\POWrﬂfyhff formulai CHband saéts tietectQeeckmbefore defined may be

manganese l.ori cont ai ni 8M adenqsi he-5' -tri phosphate (ATP) "was
added lt§o g+4d)efg§’s’§£d‘@g|°f"§“’8%%ﬁ’? gh%%lé’ﬂklﬂce@ﬁlﬂ'r B1d L¥eas herginbefbrecisfined, nied
manganese ¢dclioh fardxdepw Belﬂﬂ,uéffeﬁga-by;ralpproéé %%g&%ﬁg% egcé\azg@osvéo‘” of freshly

diluted enzyne was added to each we and t [
(v) Compounds of the formula X as defined hereinbefore and salts thercof may for

example be made by the reaction of a compound of formula VI as defined hereinbefore with a
compound of the formula XXVI:
20
LI_RGJ_LI
(XXVhH

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

deprotecting a compound of the formula XXVII:



i ncubated at roomtenperature for 20 mnutes. The liquid was then di scarded
and the wells were washed twice wth PBST. One hundred n‘icrolitrze W\fYZMB
nouse |1 gG anti - phosphotyrosi ne 20 anti body (Upstate Bi ot echnol ogy Tnc.
product O5wi@des3sgli | uted | in 6000 with PBST . containing 0.5% w v bovine
serum al bumin (BSA). was added to each well and the plates ReWeBIH2688at ed
for | hour at roomtenperature before diédecarding the |iquid and washing the .
wells twice with PBST. One hundred microlitres of horse radi sh peroxidase
(HRP)-1inked sheep anti-nouse Ig antibdy (Anmersham product NXA 931),
diluted I in 500 with PBST 25 cont ai ( % w v BSA, was added and the

pl ates were incubated for | hdfr at ) te iat ure before discarding the
liquid and washing the wells twi ceNW th Ftl@“p One hundred mcrolitres of
2,2' -azino- bi s(3-ethyl benB&{ hi alzol i fe- 6- su phtni ¢ acid) (ARTS) solution,
freshly prepared using one T ‘ N abl et (Boehringer 1204 521) in 50m
freshly prepared 50mM ghasp itrdte buffer pH5.0 + 0.03% sodi um

per borate (nade wi th-BoX phosphatg citrate buffer with sodi um perborate
(PCSB) capsule (Sigma P4922) per 100m distilled water), was added to each
well. Plates were then incubated for 20-60 m nutes at i 2 9 MAY 2006 WO
98/ 13354 - 44 PCT/ GB97/ 02588 roomtenperature until the optical density
value of the "total" control wells, nmeasured at 405nm u$ IR plate

readi ng spectrophotoneter, was approximately 1.0. "Blank" (no ATP) and
"total" (no conpound) control values were used to determne the dilution
range Sof (véstein EARIQUEIRMRT R’ g afdpt arhishiefindd RéreifBZMPB b3G pribdsy for> (D)
In Vitro HUVE? Proliferati on Assay This assay determnes thé ability of a
test conpCAAR'S & FestribRdindRbab9¥ent h factor- stinulated proliferation of

human unbi | i cal j | HUVECQ) . HUWEC cel | re isolated
"n MCDB 131 (G 5omingufids GFHE Fofl £ Ry SR ekt byrade é’ﬁ&xﬁ’/@i"é byl at ed
out (at pescigeopoands of the fodENRcl8XIFardOMN aEQ«?ﬁn*éd?régéimef{&%P@M Punt 10
14g/ M hydrqcortisone, at a concentration of 1000 cells/well In §6 el |

pl at es. /Fonditions deseribpdnnofc) abonsur s they were dosed with the appropriate
growyly factor (i Enz\i/ arm?arég{u@ EGFbaﬁg/Eﬁ or b-FGF 0.3ng/m) and
conpound. The cul tur 28RS EHY Areenipkict R compayad ofthe Iqmumule { s reqed,
carbon diioniagiee oBminkaly fot éxBmpielby WeREoNBE SaiPEbRESLAN it 34#&? Ln9kid usi
tritiated-thym dine (Aner sham pr%duct “TRA 1) aﬁ%m:a'n&clt%af?g@ @ré’fnﬁ(&&r‘?.‘ng
The cel | 2 gawentional procedure, the acid having a pharmaceutically acceptable anion.

Many of the intermediates defined herein are novel, for example, those of the
formulae II1, V, XII, XIV and XV. and these are provided as a further feature of the invention.
15 Intermediates of the formulae VIII, X, XXI, XXII, XXIV, XXV and XXVII are also
provided as a further feature of the invention.
The identification of compounds which potently inhibit thé 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.

20  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
25  domains may be obtained by total gene synthesis (Edwards M, International Biotechnology
Lab 5(3), 19-25, 1987) or by cloning. These may then be expressed in a suitable expression

system to obtain pblypeptide with tyrosine kinase activity. For example VEGF and EGF



15 harvested using a 96-well plate harvester (Tontek) and then assayed for
incorporation of tritiumwth a Beta plate counter. I|ncorporati gAY 2006
radi oactivity into cells, expressed as cpm was used to neasure inhibition
of growth fa&s sissdsl Nul ated cell proliferation by conmpounds. Lc In Vivo"
Rat Uterine Oedema Assay This test neasures the capacity of E6H{SRING2588 o

reduce the acute increase in uterine 202weight in rats which occurs in the -

first 4-6 hours follow ng oestrogen stinulation. This early increase in
ut eri ne waegiptorhgplaige beasinkRoith WerdsotaiHed b Q5Ias: Bind PSEased
permeability of the uterine vascul at u?e and reggﬁtﬁl %Wﬁ(gﬂb )cf)r\‘/té)rpcgte
( Endocr i ndv%/sggl?cllswglﬁ,fﬂ%i 9Py 7intrinsiotysasiret ldoase aclivise hehpoiselof the VEGF

rel ati onshj { tdh, d e ressi o, qf . VE in the uterus. We have
f ound tha?é%tp\lmorrﬁtt d&gp%eﬂﬁ%c%% iy ue? X31603), aﬁm{\ifgﬁ%nﬁﬂ%mwar
ant i body tthe MEGHasthigrichai@Rbinynen8RHigGesh bt | ir erin

weight, confirm n%zt hat the i n(lzlr egse I n vvé(l?rgﬁ% ?El;jsg}gt{fg‘gtﬁjgh g ?emg‘f’ﬁt ed
by VEGE. GPEopgiessribed by ShitmydayaldOmcogene, 19905t § 9By, whd RoRted fsth DN A
subcut ane .q9f oestr.adiol benzoate (2.54g/rat) in a solvent, or

sol vent o%@ cg&fﬁg "ﬁgtatbgf"ﬁg'é'f"{ﬁetﬁa“églaﬁ?@?’?‘ YEFQE B exagnle BASY Miletste Tharpounds

wer e or al |Bacavirds EkfreSfofSyst@hi R %bB}aﬁg Cglgdé? rLAOKh{éeanﬁqg}ﬁg’g)%%q%;hﬁgﬂrga% of

oestradi ol benzoate. Five hours after m’ni'strati o

benzoat e tand Hadk $9%boe pAkdsthorepBlusBasHik (nailalfle drothRivitrale rdorﬁ‘@‘r%ﬁong.S?ﬁgt ed,
bl otted and i.ghed. The increase in 2 9 MAY 2006 WD 98/ 13354 - 4

PCT/ GB97/ (5‘%‘@’ O FPRRATUREVEhEo-fransdecseshinta insept eellsiferrexample Spodoptendfragigerda
oest r agi ol i | tadi b te al one was, conpared using
25t Udant 2 CpoEpauifh AR I A Koo PR EAL RachRCHB8 ofonies o bivabRRaev s
consi der edDstaginiof theanéthodsefor theQs@mblP6E ceinBhahODR AL MblddBles P! ngJarén’%%
I nvention there |s provided a pharmaceutical 5 conposition I C onprises

a conpoundPBist ALrCFRRineat Yaculeviges sance fhvadinrdatdardotests far cxphaierBaabiobk al | Y

accept abl g1 s L as iation, wit har.nac, i.cally acceptable
exci Bi ent %é'rl@lgg’rI%l?gc.gmrﬁlgh{égrrp%glg%%tr? "B%l-‘ ?’Ffpﬁﬁ'f’%'?'rﬁeiféﬁ?ﬂﬁg apkgur or al
admi ni st r dtaboratorf Pressaadl' Reildy e€al, 192 BEcnﬂBviFer@ssiJno\VecQ et Eit%lratory

i nj ecbi ondé[i ncl udi ng_i ntravenous, subcutaneous, 1 ntranuscular,
i nt r avascdYlapuab Wi Hf semap andEoeNewpl @k hsFa oghesityrogins dlnasdsdbr usUa REASE 0N OF

enmul si on, ' LN stration f.or. exar as.an ointnment or cream or
for rect alcg’g{? rlﬁIS ﬁ’?%ﬁ?%’??’gg]s gwgéﬁmeéhxagme gggﬂﬁﬁ& Gegbank acgesgianamuaiber he
above comidsbtviomd m@iolieBo8 RBGE Fetdptct, GRBAAR 2L ARG0n FRABES X00588) may be

cloned and expressed in a similar manner.

For expression of cFlt tyrosine kinase activity, S121 cells were infected with plaque-

20  pure cFlt recombinant virus at a multiplicity of infection of 3 and harvested 48 hours later.
Harvested cells were washed with ice cold phosphate buffered saline solution (PBS) (10mM
sodium phosphate pH7.4, 138mM sodium chloride, 2.7mM potassium chloride) then
resuspended in ice cold HNTG/PMSF (20mM Hepes pH7.5, 150mM sodium chloride, 10%
viv glycerol, 1% v/v Triton X100, 1.5mM magnesium chloride, 1mM ethylene glycol-

25  bis(Baminoethyl ether) N,N,N’,N’-tetraacetic acid (EGTA), ImM PMSF
(phenyimethylsulphony! fluoride); the PMSF is added just beforc use from a freshly-prepared
100mM solution in methanol) using 1ml HNTG/PMSF per 10 million cells. The suspension
was centrifuged for 10 minutes at 13,000 rpm at 4°C, the supernatant (enzyme stock) was
removed and stored in aliquots at -70°C. Each new batch of stock enzyme was titrated in the

30  assay by dilution with enzyme diluent (100mM Hepes pH 7.4, 0.2mM sodium orthovanadate.

Ad Roos

)



usi ng conventional excipients. The conpositions of the present invention
are advant ageously presented in unit 15 dosage form The corrpouncé g\m,ﬁ 5
normal Iy be adm nistered to a warm bl ooded aninal at a unit dose wt i%m
t he range 5- S000 per square netre body area of the animal, i.e.

appr oxi mat¥PY1H53_ 100ng/ kg. A unit dose in the range, for BREIGRIZO25P8
-100nmg/ kg. preferably 1-50ng/ kg is eonv4saged and this normally provides a
t herapeutically-effective dose. A unit dose formsuch as a tablet or

e Dl ok AP YRl 0B Mo READ) Fola T vllen GhLY SV iEAN SR 20

According to a further aspect o presen ventjoh there”i's provi

conpound in 2000 Withfearyme diliemand Sphibsfraikediérizyalel iy ugeicopeahl ssakéllt her eof as
de fi ned-hereinbe fore for use in a nethod of treatnent of the human or

ani mal body by thdedp9f susirais selution was prepared draso amrnslost canedympercostaining

i nvention inhibit VEGS receptar,, tyrqsine kina ivity and agre therefore
of inter&8P Slf‘g‘rtlof ﬁ%a}rflplgr??) fyaﬁ%llubg&?g%ﬁ?@é%@n@ﬁ@@%@%ﬁas Eg‘é‘ﬁ‘fftf’l’f:\@"‘t 0
causes a PHYALPOT Al diagedl af SOEWIRPBY fob Plardcdatihgher feature of the
present invention is a conpound of formula 1, or a pharmaceutically

accept abl e sal t Onbe day befiors thg gesay d 081 hefdi bugresubstrate nolatipe mak dispersediraand
of fornmulg 1. or. a pharmgceutical.l ceptable salt thereof, for us S a
rect came ol sPaR AR Oy Prsatn 2B es Erimrghirenadich Reieienisadnd 151 y
reduci ng o9bfmett at °c@ war m bl ooded 30 animal such as a human being. 2 9 MAY

2006 WO 98/ 13354 - 46 PCT/ GB97/02588 Thus according to a further aspect of
the invention tRertaeiday pf theiadsay thdrsubsaateablution vanpstaded bnd e 584yBlh@ wellsOr
a pharmaceutically acce%#g salt thereof ion t he manufacture of a

medi J:@ma fYers yeshrdeoncs wi RIS rorfaiptng:$, 03t W u ik yiesn @A) andsense oyith $seMl ar
per meabi ljdyg Q?Q‘Jd ng effect in a warm bl ooded ani mal such as a human
being. 5 A coP ing to a further feature of the invention there is provided

a nmethod for pMestuin@uads wsiei dilgidogienil 0%ty sufsoN] RN DRESORARE 29,4 f
reducing effect in a warm bl ooded animal, such as a human being, in need
of such dilutediremponnd Mes sopgfeiredt welk inite washed assay pdatesd "Arvitatticontrol wells

accopt abe Rt 07 BRSE RAMNG ompS e of winP (b Tt RES of 4B above ¢ he
A e e Ll
t r eat ed, wells cxcept "blank" control wells which contained manganese(I)chloride without ATP. To
start the reactions 50ul of freshly diluted enzyme was added to each well and the plates were
incubated at room temperature for 20 minutes. The liquid was theh discarded and the wells
were washed twice with PBST. One hundred microlitres of mouse IeG anti-phosphlotyrosine
20  antibody (Upstate Biotechnology Inc. product 05-321), diluted 1 in 6000 with PBST
’ containing 0.5% w/v bovine serum albumin (BSA). was added to eaﬁﬁ well and the plates
were incubated for | hour at room temperature before discarding the liquid aﬁd washing the
wells twice with PBST. One hundred microlitres of horse radish peroxidase (HRP)-linked
sheep anti-mouse Ig antibody (Amersham product NXA 931), diluted 1 in 500 with PBST
25  containing 0.5% w/v BSA, was added and the plates were incubated for 1 hour at room
temperature before discarding the liquid and washing the wells twice with PBST. One
hundred microlitres of 2,2’ -azino-bis(3-ethylbenzthiazoline-6-sulphonic acid) (ABTS)
solution, freshly prepared using one 50mg ABTS tablet (Boehringer 1204 521) in 50ml
freshly prepared S0mM phosphate-citrate buffer pH5.0 + 0.03% sodium perborate (made with
30 1 phosphate citrate buffer with sodium perborate (PCSB) capsule (Sigma P4922) per 100ml

distilled water), was added to each well. Plates were then incubated for 20-60 minutes at



the route of adm nistration and the severity of the illness being treated.
Preferably a daily dose in the range of 1-50ng/kg is enployed. Hoewa gge
daily dose will necessarily be varied depending upon the host treated, the
particul ar momps139s4 admi ni stration, and the severity of the 15 illness
being treated. Accordingly the opti mum dosage may be det er m REF/GBP702888
practitioner who is treating any parti@ftar patient. The antiangi ogenic
and/ or vascul ar perneability reducing treatnent defined hereinbefore my
be appl i etPOHtCHRSEere Rt ts\ppYeal repsityvabhe/af, thé Mogttdidn@0 weefls %&9@%8‘4[“’ of

t he invemj',ﬂpusiggg %egga&%%th ré)?)ubstances and/or treatnents. Such

conj oi nt treat nent oy be REHTORPERMARr WSS arpreximatelmiOt 4B&oksS (no ATP)
sequent i adndditomE(ac abmpadhd)ebskd(alal LAgi.vi dual = .conponents of the
treatment. In the fiel g of )m_adi cg‘{ah%ﬁg%}%%%git{) H?‘%W‘BF%‘“E‘\“&&'% afgestise a
) conbi ncAMRAYNd Which gasieidfs fnbibtionadf enzyand a®ivityt 0 treat each patient with

cancers. | l AN l,0 t he ot her conponent(s) of such conjoint

t r eat ment LIESESh s aHon ; ogeni ¢ and/or vascul ar perneability
reduci ng treat nerHis 884 B&ENRLES I be: surgery, 25 radi ot herapy or
chenot herapy. Such c he*mt her apﬁt‘hfgrégﬁ&c}éggg%ﬁ%‘é"%ﬁ ?P E’ﬁt'ﬁb&bﬁ igeswibffactor-

t her apeutStgnugfed prolifarntion beuma irabigicAoRIM &&Q?cfﬁ’éﬁcetllggﬁiuw by different
mechani sns fromﬂ@gﬁﬁ defined hereinbefore (for exanple IThom de,
i

i nhi bitors of ey (VES iseiatediin MCRRGI3d S GadorBRL B 0285% w/v fobial EAPELglE) |

30 (ii 0SS had e i fest.r.oge (far exanple

t am()xi 12 eg,yt o?em’ f eaﬁ?@ﬂrégl%giqéf E?\sgﬁggea%{c’o@o% Mgﬁﬁ?? ’oﬁ@?(&/‘f”é’r“gi? +Pugimistepgens

(f or 18xankpeénhbyslecartisorecataionbentAtionBE 2660 ialty 'nti%ﬁ VeIl Adera O

98/ 13354 -. 47 5}({5/6897/ 02588 (for exanple anastrozole, %lf“rc&z ra

vor azol e, MOYBHBAL fhoprs thay weradnsed wathribe amb;im‘mdgm@ﬂ%&éﬂf.ﬁ.H\%‘é?R'ng/n&
agoRi st s

fl utam degggmt L8 PhGal Mt de,  cyproterone acetate),
and ant ag%mn?é%@ﬂ?}' g%%i)g%géjlg&(gf@?%“gc dihgcaltutes ers there)ncubaréd Rirtdagass Of
y

t est ost erbAEwith i 1y dardbL didxi RS finasterjde), anti-invasion
agents (for ex[ehrrpl e.netal | oprot eﬁggg%ﬁ?%hqﬁkﬁfc‘#eée pylped ‘ﬁ'é% il el ofind

i nhi bi t ofSUYFIIORIHINES Anpsrstiom prodect TRA 6V pdrarinc@BeRLBF 4 LURSE LmP)c 1 A0d

i nhi pst osRE eQBQi‘P%QC)fs@%t pr nction, (such growth factors inc el Yer
exanpl e pl at et ME e Blatsdtanvesies ( bomigkdantkiban ssspya fyr awobpdr@tdnaif such

i nhi bi t otrstium SVt BERGMb cé @i or LBgeles : arowth factor receptor

anti bodi es, tyrosine mase‘ﬁ?nrﬁi]B?ctﬁ-gégsaggﬂéﬁég‘rolgﬁté"/"[YHPE’o??ilﬁaeexPRqsm cpm,

i nhi bi t oMéa$ uséghp measure inhibition of growth factor-

(c) In Vivo Rat Uterine Oedema Assay

stimulated cell proliferation by compounds.

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

20 weight in rats which occurs in the first 4-6 hours following oestrogen stimulation. This early

tncrease 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

VEGF mRNA in the uterus. We have found that prior treatment of the rats with a neutralising

25 monoclonal antibody to VEGF significantly reduces the acute increase in uterine weight,
confirming that the increasc 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 (2.5pug/rat) in a solvent, or solvent only. The latter served as unstimulated
controls. Test compounds were orally administered at various times prior to the administration

30

of oestradiol benzoate. Five hours after the administration of oestradiol benzoate the rats were

humanely sacrificed and their uteri werc dissected, blotted and weighed. The increase in



10 (iii) antiproliferative/antineoplastic drugs and conbi nati ons thereof,
as used in nedical oncology, such as antinetabolites (for exanpleg MAY 2008
anti f ol at? I g%% nmet hotrexate, fluoropyrimdines |ike 5-fluorouracil,
purine an Q3¢ B8 ne anal ogues, cytosine arabinoside); antipoiiisoro2s88
antibiotics (for exanple anthracyclineg like doxorubicin. daunonycin,

epi rubicin and idarubicin, mtonycin-C, dactinonycin, mthramycin);

pl at i nuRkepel Wabhe i ' ti arboplatin); alkylating
agents (for exa%rpl e%ﬁci(‘{prgggegegé%!shtetg%}? Hﬁéﬁ%ﬁ%ﬁ@ﬂ?ﬁm&ﬂ?&%ﬁ% cAnd Wity sul phan,
cycl ophosptrsitldenzidtosibanivdesompdred asitg & StudenhiTQE LD MhibidBh o tieirfeG: o ATENt S
(for exanPI %liVi nca al kal oids |ike vincristine and taxoids |i1ke taxo?,

t axot er &F>tradi)f Dspzeats. waseonsidered; sigmticant sheapamdise epi podophyl | ot oxi ns | i ke
et oposi de and i 1S furt RS i n t.opot.ecan). .20 As stated above the
conpounds def i grll\ggtlnlia?\}&ttﬁ2 ﬁﬁr eseg!‘[}gc’:t gt t‘?‘bﬁ?"&?g}‘%? 1§ Rfeided @ pharmacentégal

' ant | angrogpositommilidrconasised AtomBsRVTithd f¥muBOIUE il &G herpb g

conpounds of the invention are expected to be use R i 1 Pa‘?‘lge of

di seasepg?"glaéguti%@y Gﬂ‘icﬁ&b@aﬁgéh‘?w@‘f ghasesatigswithaparmadeatiodlyoicdefsBibr i ti s,
Kaposi ' gx§piefiCiBagigdemangi oma, acute and chronic nephropathies, ‘atheroms,
arterial restenosis, autoinnmune diseases, acute inflammtion and 25 ocul ar

di seases with Thé taraposvesiShhy BE @l 4 F i icular. such conpounds of
the invention are ex%ect ed to slow & \?%‘h?@éé%ﬂ%@ggt{'hlé’%éﬁﬁhﬂ?#%wxa&rﬁﬁﬁ9 and

r ecur r ekibled 6F Fapsuley fas parenteiral ifjecti@x@miitding ilfaveAbEY) suthuB@sbus, HiQRhAEQar.

| u a i [ articularly such_ conpounds of the invention are’
exBﬂ’Et eﬁ'q’tagg“licgﬁ’f %/IP t"%Pﬁ%“)debWH‘Pg ag hyswlesoluigny suspensier or erauisionsor dhical
b

t umour sadhinidiraBibg fASSXam i ial | hose.tunours which are
30 si gnziifi cant | y depengllgf\%&%r?m\l/%@?yfgcr? %gl%g f%?%éf‘h“&ﬂ‘&'%"ﬁ?‘%’é&?f exa@pledisng

for exafPPRPOSEQYt dh generalitbeiaovefcotmpesiohOmay BE dPhAdo i val va
and skin.. 2006 WD 98/ 13354 - 48 PCT/ nge;;}a 02588 ﬁ“%‘&tﬂ“?ﬂ%%ﬂff%

2 9 NAY
their u$d™§ FOYYFBYANEGXSIRIEAEdi ci ne, the conpounds of fornula 1 and their

phar maceut i caltps I re also useful as pharnmacol ogical tools
in the devel opnment angﬁ)?'% gﬂglgrp %i?ssca IPYFUON are adyantagequsly presentodin wrt

sy dtiensddsage fomm. ehtel watdoand okl hben R iAfsidreidY A Lecept or
tyrosi ng ki ngse acti vi té i n | abor at gry anilmgltsf Stﬁ&gérﬁgg({osd}@%&a?m unit
r abbi t sSOSFEHRLY the rangesS-3000me per, squarepagtte tufdytanen sfxhe ahint) i dapprokipiAAGUL i C

agents.g hliob b tQRd _that. where the term"ether" is used anywhere
inthis speaggl%cafiugﬁglggcsé‘g %Fagg?’Joﬁ?’@fW?' lsd 45\@?8/1(& preferably 1-50mg/kg is

envisaged and this normally provides a therapeutically-effective dose. A unit dose form such
as a tablet or capsule will usually contain, for example 1-250mg of active ingredient.
20 According to a further aspect of the present invention there is provided a compound
of the formula i ora pharmaceutically acceptable salt thereof as defined hereinbefore for use in

a method of treatment of the human or animal body by therapy.
We have found that compounds of the present invention inhibit VEGF receptor
tyrosine kinasc activity and are therefore of interest for their antiangiogenic effects and/or their
25  ability to cause a reduction in vascular permeability.
A further feature of the present invention is a compound of formula I, ora
pharmaceutically acceptable salt thereof, for use as a medicament, conveniently a compound
of formula |, or a pharmaceutically acceptable salt thereof, for use as a medicament for

producing an antiangiogenic and/or vascular permeability reducing effect in a warm-blooded

BQ animal such as a human being.



The invention wll now be illustrated in the follow ng non-limting
Exanples in which, unless otherwi se stated: 10 [(i) evaporati ong gy 2006
carried out by rotary evaporation in vacuo and work-up procedures were
carried OUtw(Sl%&/ 35Jermval of residual solids such as drying agents by
filtration; ||F{ operations were carried out at anbi ent terfjsgraBaroessst hat
s in the range 18-25C and under an ataesphere of an inert gas such as
argon; (iii) colum chromatography (by the flash procedure) and nmedi um

pressure | i qui dThisSacebrdipab QFURRELY: ner : ck Ki.esel gel
silica (Art. 9385 c():r %Q{g?k Lﬁgﬁrag;ﬁ)&;@lﬁ@%ﬁ%&(&ﬁtﬂﬁé}é%?9@5%@85‘58-Ot)ﬂase

silica ofAmpeed of thmformulpd; exa pibamasewtttelly aGeptableysalt(theryofiih ehdmamifBct@iegn -

f il ' I t ily th i mum_ attainable; 20
(%) el + & RGO s S bR ST Sibineilitnis Mgk AiSy AGPerTIBbie  SP62

aut onat i ﬁadsreihgieﬁectnﬁiarwaraapma&édtﬁﬁmaﬂs&yas E%Hxagl%%g?‘t us or a Koffler hot
pl ate apparatus. (vi) the structures of the end-prdducts of the fornmula 1

wer e Tonfirmed Agcondingéaa firthen éranire pf fiedhoemtionalgie s srovids@aaskod HMR) and
mass spectr.al. techni.ques; Prot n nagnetic resonance chem cal shift val ues
vere meaRi9ducing An pRtiangiqgey Cs"’é‘&ioé vasrlasogrmenbility pedusing effechines wadindhoded as

quar tor : “eryIE 4 bl Bl Th nekd of Slc yZhandll Wit sk iR Bsdn g
purity wsed asisws sedfflstivetaimiaunt @ﬁlaaéor_ﬁﬁtilﬁlﬂﬁifwyoﬁ d bharmabé ifia e EécQHJBlQﬁe
Fol | ow rEPCBBEBL SIS FEVbEBEEN Used: 30 2 9 NAY 2006 Vb 98/ 15354 . 49 5
T e A S A WL S ittt T,
. treatment of a particular disease state will necessarily be varied depending on the host treated,
the route of administration and the severity of the iliness being treated. Preferably a daily dose
in the range of 1-50mg/kg is employed. However the daily dose will necessarily be varied
depending upon the host treated, the particular route of administration, and the severity of the
15  illness being treated. Accordingly the optimum dosage may be determined by the practitioner
who is treating any particular patient.

The antiangiogenic and/or vascular permeability reducing treatment defined
hereinbefore may be applied as a sole therapy or may involve, in addition to a compound of the
invention, one or more other substances and/or treatments. Such conjoint treatment may be

20  achieved by way of the simultaneous, sequential or separatc administration of the individual
components of the treatment. In the field of medical oncology it is normal practice to usc a )
combination of different forms of treatment to treat each patient with cancer. In medical
oncology the other component(s) of such conjoint treatment in addition to the antiangiogenic
and/or vascular permeability reducing treatment defined hereinbefore may be: surgery,

25  radiotherapy or chemotherapy. Such chemothcrapy may cover threc main categories of
therapeutic agent:

(i) other antiangiogenic agents that work by different mechanisms from those defined
hereinbefore (for example linomide, inhibitors of integrin avfi3 function, angiostatin. razoxin,
thalidomide);

30 (i) cytostatic agents such as antioestrogens (for example tamoxifen.toremifene. raloxifene.

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



Exanpl e 1 Potassium carbonate (2.2g, |6mvpl) was added to a sol ution of

4- (3-acet oxy-4-net hyl ani I'i no) - 7- hydr oxy- 6- met hoxyqui nazol i ne (1. 5lqqyay 2008
4mmol ) in DMF 10 (30ml) and the m xture stirred for 15 m nutes.

2- Bronoet hyWOA®13394 et her (667ng, 4.8mvol) was then added d;ﬁgwi se. The

m xture was stirred for 1 hour at anbiepnt tenperature, then hestad'2s8 soc
for 17 hours and finally allowed to cool’.” The insoluble material was
renoved Hpé filtration and the filter pad washed with DVF. The filtrate was
partiti ofQHS¥ARRIE ANasEPR ’leéfé%‘ll&t‘@r%‘i’ép,\Fd&?fE*PS,tarteheandpgfgﬂktOgéray&[tiahaﬁ,gens for

separat e thr¥vdt ikt ] MISO4) and the 15 sol vent renoved by
evgpor at %arﬂﬁ\ﬁ‘sr% r esH:lh l}gﬁé\/\rfg@ebﬁf J?lﬁ %’argllygf YB%W‘HH?F et eml-Edith pegnisss and ng

Wi th met mythgomssts tooexateplogblaeiol addhit Gup@liOWERiI3, Drosibh,RY i i ed

pr oduct 3@?{ tr turat‘§d wth ether to give

4- ( 3- acetBYProrednstass (o pramply fimasterideix gntizingasioneadmx ifoi hm&»ﬁlamem@ﬁﬁa e
(1. 34q, s : L: A . A180-183C 20 'H NVR Spectrum .

2. 16?%, 3 ;“°g°.slé]g°( eﬁ%éﬁf@%‘ﬁ“&%@i—ﬁf} urgkigase;plasmipogen aptiyator giepptor Andtor()t ,
2H); 6. 9&{dsinhibitdys offgrawt factok Adctiod, : : 7.950(s, -1 H);
8.64(s. | H M5 - ESi: 420 [Ma]' A; Gateiberobue hacsofs ekt 15r, ample Rigle

anal ysi sdereved growthdaster aid kepata3tentiosiBRch0 s6% iRRIbIIE HERHE ﬁﬂﬁw &gy al was
pr epar ed OB%I Og@ihé [n xt ur e of g M no- 4- benzyl oxy- 5- net hoxybenzam de
(J. Med. CRém- 1971 V§tor resgpiof agtigedyes, tyrpsingkinaseoinjibatocs 4Bl sgtife/feagRrH
(7.49, ifgEahiibitersflispgane (100m ) was-stirred and heated at reflux for 24
hours. Sodium acetate (3.02g, 0.037npl) and acetic acid (1.65m, 30

0. 024¢no 1(jiihantipraliferat] ve/antideoplastic tives and K6mbiRadewh thbredBSs tigq?éa‘?{a a
further O?i}chgurs. The nixture was evaporated, water was added toO he

r esi due, “IREB Y 3 g0t F?ﬂgakféa<ﬁ9rﬁa<mmﬁsn@dfowt¢sni1@ BethBiYe: 2 BRI B 3ASE -

50 PCT/ | A). R tallisation fromacetic
aci d gadgﬁ;ﬂggﬁl?gf%g%ﬁ%qnﬁﬁﬁo%%@ﬁé g\%ﬁfﬁv ?’8&[?’%{%;‘64 ipsideypntitgnayy, 849 . A

m r; ur e aatibitioe (foy bxanypl6 ambi b9 ¥Nine, ikeUoRY LRI RABARH] Hn % 908§ 2,829, 0. 01
idarubicin, mitomycin-C, dactinomycin, mithramycin); platinum derivatives (for example

15 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, taxot;.:rc);
topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide,
amsacrine, topotecan).

20 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, rhcumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic
nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute inflammation and
25  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 which are associated with VEGF especially those tumours which are

30  significantly dependent on VEGF for their growth and spread, including for cxample. certain

tumours of the colon, breast, prostate, lung, vulva and skin.



t hi onyl chloride (40nml) and DMF (0.28nl) was stirred and heated to refl ux
for 1 hour. The 5 m xture was evaporated, the residue was taken ygimny 25
t ol uene and evaporated to dryness to give )

7- benzyl oxyw;szll 94 0- 6- met hoxyqui nazol i ne (3.45g). Acetic anhydride (1.9nt,
20.3mol ) was a 3ed to a mxture of 2-nethyl-5-nitrophenol PCT&RI7/02588

16. 3mmol ) and | M aqueous sodi um hydr oxi é&- (24.5ml) at anbient tenperature.
The m xture was stirred for 40 mnutes, the solid was renoved by 10
filtration and tlnedditiohnati@irist iR tHesheniié Meiche! 1A% T LCy

| ayers were conbined, washed with an aqueous safur at%gﬁgg%d i-%%%‘ggrfl%thw
sol ution, PW&%%%@W&CWHG@@%@F alsedisefpl ag/phairmiadhiagied] aaols #r thi uew@}w&ﬂe
(3.1 9, LO0&andArdlkatiod§ 08 g . material (3.1 g, 15 9mpl) and 10%

pal I adi um on- char coafOHggt"g{qfflggh ?6’.’ 19’8)@‘ﬁy%’f’ﬂﬁora{ﬁ"e?‘ﬁ‘@“(’?,@ﬁﬂ)e effestsoffi rr ed
at anbi eninhitilenpef GEGF eedepeht tyrosind kIMRSONRH &y Gh i hours.  The
catal yst was renmoved by 15 filtration and tﬁe #%%‘%}?gﬂg@ag%%%gtaé&a?od‘@sve
3- acePoxy@Rbis MARKEYS. Fitsand mictbas paUefthe Aearitxfor hewaherapeutic agents.

7- benzyl oxy-4-c rQ-+.8- met hoxygui nazol ine (2,18g, 7.25mmol),

3- acet oxy- 4- net m/ atﬁibf:iungerftff’égﬁ,‘ w@‘ﬁfﬁfﬁ? texmd ‘ehep ispaebanyve@Lin thiss stirred
and heat espetificaticf it ¥eferds@6 diktHyPuther. The M xture was cool ed to anbi ent
tenperature. The precipitate was collected by filtration. washed with
2-propanol and ekh¢dnvensiogiwill na® be illustrated in the following non-limiting ExamAPles in

4- (3-acet gxyre 4- pet hyl ani | i no) - 7- benzyl oxy- 6- met hoxyqui nazol ine. m Xt ure
of 4-( 3-‘3'?(‘%{"0‘%2‘3%&- WVFéﬁfc?d'r'no) - 7- benzyl oxy- 6- net hoxyqui nazol i ne (2.68g,

5.75 | . 10%; i = : | t (0..27 i th | 50ml) ,
oM (o) and (P Sy rReidm: AR ARG AL b ThAHY HapbBiioa it vasto hd woBlvpe at b
under 1. Pracadvestwesre samid oytiafes esmb il 0BRsuALLRSs suciNg AhehYshs BFBLRRY e

by filtration arzd the filtrate evaporated. The residual
triturated i n etH:PPRYPRWErESaRsiediaut at anebient temgerdire dhat ilierthy fgige 18-25°60C

to give AdlIdacat Axbsdh ani | i nQ) s 7- hydr oxy- 6- met hoxyqui nazoline (2.1
g, 100% . Exanple 2 Asé]oﬁéf%lnlﬂ%? 833 %‘%—l‘@?@/ﬁ?& hyl ) -1, 3- di oxol ane (258ng,

1. 4mmol ) in DVF ({i). Sohihn cB@matszrasiiethy tige ' . .
4- (4-¢chl oro-2-fl uoroani ?icno) -7- kﬁ dr oxg;- 6-%%mh%§%gfcﬁg%%ﬂeﬂlgm ?rgﬁsé’ﬁggl}qu'd
1.02 I )Ché%atﬂﬁﬁaggié%ﬂﬁﬁ@él“@mr rined ogvierzkkoeselgehsi DA A2 9BRS5) JiMderdk Xt Ur e

2 9 MAY 0@ B [,GB97/ 02588 was heated at 100C for 3
hours and aﬁoﬁ%ﬁ@% ggglggl ?3(5?%55\}\;6‘3%’[3 ess'ﬁ‘@rtg’t?‘é?fb&%‘& By Mergk. Dasmstadon, and

the resi dognpaytitioned between aqueous sodi um hydrogen carbonate sol ution
(iv) yields are given for illustration only and are not necessarily the maximum
‘ attainable;
20 (v) melting points are uncorrected and were determined using a Mettler SP62
automatic melting point apparatus, an oil-bath apparatus 6r a Koffler hot plate apparatus.

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

(vii) intermediates were not generally fully characterised and purity was assessed by
thin layer chromatography (TLC), high-performance liquid chromatography (HPLC), infra-red
(IR) or NMR analysis;

(viii) the following abbreviations have been used:-
30



and net hyl ene chloride. The organi c phase was separated and passed through
phase separating paper. The sol vent was renoved by evaporati on, %AW%s
residue was purified by 5 colum chromat ography el uting with methyl ene

chl ori de/ maigwnabss 95/ 5) to give 4-(4-chloro-

2-fluoroanilino)-7-(2-(1, 3-di oxol an- Z-Xé) et hoxy) - 6- net hoxyqtﬂcﬁé%-’foﬁ%g
(71mg, 17% . 'H NMR Spectrum (DVMBQd6) "2 1(m 2H,); 3.8(m 2H); 3.95(m
5H); 4.25(t, 2H); 5.05(t, .. I H: 7.18(s, | H); 7.3(m | H,; 7.55(m 2H);
7.8(s, | H; 8.35?&{11’1_1*(1%-?1@%(159@“\/5 - ESI: 420 [MHi 10 El enental

anal ysis: Found C ; .. C20H19N1OACLF Requires C 57.2 H5.6 N
1.0.0% The starti @%étdgpégilsv%gb%lpgpar ed as follows: A solution of

7- benzyl oxy- 4- chl QHF @tramidiebaymui nazol i ne (1.2g, 4mmol), (prepared 15 as
"described for the starting material in Exanple 1), and

4- chl or o- 2- f | uor o&ARA rifeoraagetic acidinmol ) in 2- propanol (40m ) was refl uxed
for 1.5 hours. Af Qol.i.n the.precipitate was collected by filtration,
'vvashéd with 2-profﬁlzvﬁl%ﬁ'rﬁ%é#gze?ﬁg?l“ﬁﬁanﬁ i ed under vacuumto give 7-

benzyl oxy- 4- (4-chl oro- 2-fl uor oani |l i no) - 6- net hoxyqui nazol i ne hydrochl ori de
(1.13g. 64%9. mp. 239-242C 20 'H NVR Spectrum (DVSQd(,) 4.0(s, 3H);
5.36(s, Example139-7.52(m 9H): 8.1(s, | Fl): 8.75(s. | H M - ESI: 410

[ MH + FoundC 59. 2H.4. 3N 9. 4 % ment al anal ysis: C22HL7N, Q2CI F |

HCl Requi r esC 503U LRfbenate Agasléﬂ\n%‘@l)wq-*@ﬁded to a solution of

7-b I a - & aretiE LU i - hoxy.qui oline .

o ot et b ariiho M PhIGN QRS IRLRLNAL! 187 riSen in ks,

Af t 40 cddDintiand thérmixture stireedviass | Painietes. R Beorh6&hy THGLPT &Rér b&AhE, 4’5@3%09 H
e P

collected by filtration, djissolved in pnethanol (1 ) and basTf
11 with "ei"tﬁfés‘h J&HIFESW%'.SC-A hemixtyrecwas stureddar bihourar apivient tampersthes, tehi d

duct j ) tirat i washed wi wat er .then efher and 30
8; ioegcun%gtr%d\%gégﬁhﬁg 73?6\1/@ ddd (a9 A10WRE Resoot! e YRy uble matena} was removed

4- (4- chlbyr firatién wed drfilier pad wasHRMALEK DMVEF. TBAd ' | ow
solid (460my, 72% . 2 9 e B D e L ARG B e Ber iy
ate a

acet nd water, the organic layer was separated, washed with brine, dried (MgSO0,) and the

15 solvent removed by evaporation. The residue was purified by column chromatography eluting
with methylene chloride/methanol (95/5 followed by 93/7). The purified product was
triturated with ether to give 4-(3-acetoxy-4-methylanilino)-6-methoxy-7-(2-
methoxyethoxy)quinazoline (1.34g, 84%) as a white powder.

m.p. 180-183°C
20 'H NMR Spectrum: (CDCly) 2.16(s, 3H); 2.34(s. 3H); 3.47(s, 3H); 3.87(1. 2H); 3.99(s, 3H);
4.31(t, 2H); 6.98(s, 1H); 7.21(d, 1H); 7.24(d, 1H); 7.42(d, 1H); 7.50(s,"1H); 8.64(s, 1H)
MS - ESI: 420 [MNa)]’
Elemental analysis: Found C 63.1 H 6.1 N 104
C,;H;N, 04 Requires C 63.5 H 5.8 N 10.6%
25
The starting material was prepared as follows:
A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (J. Med. Chem. 1977, vol
20, 146-149, 10g, 0.04mol) and Gold's reagent (7.4g, 0.05mol) in dioxane (100m!) was stirred
and heated at reflux for 24 hours. Sodium acetate (3.02g, 0.037mol) and acetic acid (1.65ml,
30 0.029mol) were added to the reaction mixture and it was heated for a further 3 hours. The

mixture was cvaporated, water was added to the residue, the solid was filtered off. washed with



- 52 5 mp. 141-143C 'H NWR Spectrum (DVBQd6) 3.95(s, 3H); 7.05_(5, lH)F;
7.35(d, 1H); 7.54-7.59(m 2H); 7.78(s, 1H); 8.29(s, IH M - ESIzgwn?@ffZ
[ MH + Exanpl e 3 1-(2-Chloroethyl)pyrrolidine hydrochloride (200nyg, " 1. )
was added twoas/i13¥s&ture of 4-(4-chloro-2-fluoroani |

. PCT; 10
I no) - 7- hydr oxy- 6- met hoxyqui nazo |i ne (% 3ng, |.26mmmol), (prepé?%gd 788
described for the starting material inh anple 2), and potassium 10

carbonate (650ng, 4. 7mml) in DVE (4nl). The mixture was heated to 100C and

furt her rtqngg (sied {MgS0. Recorstablisagion fiom adetidianie gayﬁ ﬂehcchk;dome-r(laa?qgg,,qn

total) i odi lyqopver 4 hours while the reaction mxture was _
VR P o REL AU £3L 4402 _

mai nt ai ne he reaction “was then all ovved. to co&l and vol ati Ihes :
were removed by AemB@e af 7®8nzylbey-baaétdehe)-Y3dihRbd bR - - 0% ene
chl oride and water, separate g?d t he g)syga'nlp gﬁa_ e passed%&%bug&méhase
separ at i toprhtoridedfOmt ant POME(@3Bmplwyasaitinter mad hedted retefyik €tel hour. The

' 95/ ave . ) _
& S TSR 3 B sy g and avorst o s i
yi ) et hoxy)seakliazplal dhforb BomBtho 'naiotﬂné\'m%)ectrum (DvBCdb) 1.8-2.3}(m
4H); 3.1(m 2H); 3.55-3.7(m 4H); 4.05(s, . 4.6(t. 2H); 7.4(m 2H);
7.58(d, 1 H); 7/A68{chanhydridg(l.BnkbR83mimel) waBadded, to b nkti#® oS - ESI: 417
(MH)" FoundC,60.2H 5., 4N J( 3 lEé nmental anal ysis: C21H' NAQ2Cl FRequiresC
60. 5H 5. ?N"iqém%"é&%%ﬁ‘% if%s Afrgmﬁarﬂnlhémq@%ss%p@rwr?@«}q §29y5mldes di ne

230ny, (eangol] a : Ao d-.: - oan. |

i( no) ng h%‘?’ oXy- éﬂ pr?iitﬁ Ergk % giqrﬁgizh(r)e Y/l“?%t"?‘ggg@?rgo %UL@’Z‘%? ?ol,]ld(‘ﬁserﬁg’r"gﬁd By
descifbediltrationtdnd the Ahttatenextraeted with ethyl dcs@ted | Fhedrgandé Ry BQLASS b&?bﬁ bonat e
(130ng, 0.94npol) in DWF (8rr12. The m xture was heated at 100C for 90
M nut es thﬁe?\éﬁl aqugoug pptyratedisading ehipridsssohutian, duad(NddSO)) andapapaatedm and

T esi gL 0 ter .and net hyl ene chloride. The
organt o A2 SREauklbbRRRE (R 1082 ARrlhR s Ra o e TR Srpeh Sndng
t he sol vda¥ pakdivenorehartoul eatalyetOC ETL) i @R$LAR ate! (30l PRAIHETNR ambient

temperature under an atmosphere of hydrogen for 2 hours. The catalyst was removed by

15 filtration and the filtrate evaporated to give 3-acetoxy-4-methylaniline (2.45g, 94%).

A mixture of 7-benzyloxy-4-chloro-6-methoxyquinazoline (2.18g, 7.25mmol),
3-acetoxy-4-methylaniline (1.32g, 8mmol) and 2-propanol (50ml) was stirred and heated to
reflux for 1 hour. The mixture was cooled to ambient temperature. The precipitate was
collected by filtration. washed with 2-propanol and ether to give

20 4-(3-acetoxy-4-methylanilino)-7-benzyloxy-6-methoxyquinazoline. A mixture of
4-(3-acetoxy-4-methylanilino)-7-bcnzyloxy-6-methoxyquinazolinc (2.68g, 5.75mmol). 10%
palladium-on-charcoal catalyst (0.27g) in methanol (50ml), DMF (12ml) and trichloromethane
(50ml) was stirred at ambient temperature under 1.5 atmospheres of hydrogen for 30 minutes.
The catalyst was removed by filtration and the filtrate evaporated. The residual solid was

25  triturated in cther, collected by filtration and dried under vacuum at 50°C to give

4-(3-acctoxy-4-methylanilino)—?-hydroxy-é-methoxyquinazolinc (2.1g, 100%).

Example 2
A solution of 2-(2-bromoethyl)-1,3-dioxolane (258mg, 1.4mmol) in DMF (0.5ml)
30  was added to a mixture of 4-(4-chloro-2-ﬂuoroanilino)-7-hydroxy-6—methoxyquinazoline

(329mg. 1.02mmol) and potassium carbonate (264mg, 2mmol) in DMF (2Zm!). The mixture



2 9 MAY 2006 WD 98/13354 - 53 PCT/ GB97/02588 di ssol ved in acetone and
hydrogen chloride in ether (2nl of a | Msolution, 2mol) was ad2igcMAYT s
m xture was stirred at anbient tenperature for 30 mnutes and the resulting
precipit atovgsazgp! |l ected by filtration and dried to give
4- (4-chl oro-2-fluoroan ilino)-6- PCT/GB97/02588
nmet hoxy- 7-(3-(pyrro| i di n-1-yl) propoxy)dui nazol | nc hydrochl oride hydrate
(320mg, 67%9. 5 'H NWR Spectrum (DVMsQd6) 1.8-2.0(m 6H); 3-3.6(m 6H);
4. 05(5 “@Hmatﬂd@f(too"@%)ﬁﬁm&(smxd aﬂWéd # @d(.dThd vdilitiled wlfdBerdovEll by 8. 4('s,
I-H); ‘(, ?&% éhﬁ/l;/{l FoundC 51.0H 5. 9N 10. 6 El errent al
anal ysi § apééaéﬁé‘zl the, rﬁ“i“%@%“ HRer s AdMeQYS s9diugHhwirggem GirigomattsoTition

tart I di 39, .4 I
R T R e o g T

(20n) . sépaeatimiiapere Tassobient Wasl retiovadity R hpdrafifie had tHeSreQd t hen
heat ed at 60C for 4 hours. The mxturey\?gspal | owed tg gooﬁé%gmnﬁ%

" pred pi P%}P@nl@rqféﬂ'@@&?hbﬁhﬂﬂgtwlﬁt gty lenk ehlonide/methanol (R51% tm@svere(mvleldrb-y
evapor abi 33-Q13dio. in a mol : nol
mxtureho trtc)) 'ﬁ@h\é?g?\@q %‘oxmﬁf" : F&Bﬁgf‘% elt%?’fy&“HE“z"ﬁﬂFéﬂr’@g el was
used w tHOIMRISpetiiam: MSfO 2.1QR, 2H c 5(1—6'353 4H) ;
2.0(q, H&q 283% S, EID toldlzjgnegm b-l 6%’? 399@ 2? %Iéi\i)%(dg(t
7.15-7. 3H) 7. B8és. & Je}(@t),lblm. Eiia(npméi)sm(ssmw& (s, dfH); 95(5 1H)

2-(2-nme § Qﬁgﬁw_ﬂganol (90ngy, 0.75mmol) in nethylene chloride (I m)
was add t% hosphi ne (320ngy, 1.58nmmol) and

4- (o chERngental hhatgsi@ani | i no) hydr oxy t hox naz (200nyg,

0. 63mml ), a?ed as descFrolle%d for th"’gfi‘ntaartlﬁgij m%e??al i n Exanpl e
2), in G&H-é'f@nlglﬁ:hl ori de (@Rdquire¢ OC Qr&fer argom.s.go the eyl ting

- mxture |,I"-(azodi carbonyl)di pi peridi ne (400ng, 1.6nmmol) was added in
portions. The m xture was allowed to warmto anbient tenperature and

stirred under ﬁg@g%&grmﬁem%ﬁgr?ﬁé}%e{ g‘?&’% was added, and the

precipitated solids re renove The vol atil es
A solution of 7-benzyloxy-4-chloro-6- -methoxyquinazoline (1.2g, 4mmol), (prepared

15 asdescribed for the starting material in Example 1), and 4-chloro-2-fluoroaniline (444ul,
4mmol) in 2-propanol (40ml) was refluxed for 1.5 hours. After cooling, the precipitate was
collected by filtration, washed with 2-propanol then ether and dried under vacuum to give 7-
benzyloxy-4-(4-chloro-2-ﬂuoroanilino)—6-methoxyquinazoline hydrochloride (1.13g. 64%).
m.p. 239-242°C

20 'H NMR Spectrum: (DMSOdy) 4.0(s, 3H); 5.36(s, 2H); 7.39-7.52(m, 9H): 8.1(s, 1HD: 8.75(s.
1H) -

MS - ESI: 410 [MH]}"

Elemental analysis: Found C 59.2 H 4.3 N 9.4
Cy,H,;N,0,CIF 1HC! Requires C 59.2 H 4.1 N 941%
25 A solution of 7-benzyloxy-4-(4-chloro-2-ﬂuoroaniIino)—6-methoxyquinazolinc

hydrochloride (892mg, 2mmol) in TFA (10ml) was refluxed for 50 minutes. After cooling,
the mixture was poured onto ice. The precipitate was collected by filtration, dissolved in
methanol (10ml) and basified to pH11 with aqueous ammonia. After concentration by
evaporation, the solid product was collected by filtration, washed with water then ether and

30  dried under vacuum to give 4~(4-chloro-2-ﬂuoroanilino)-7-hydroxy-6-mcthoxyquinazolinc as

a yellow solid (460mg, 72%).



were removed fromthe filtrate by evaporation, and the residue was purified
by colum 30 chromat ography eluting with methyl ene chloride/ met hanolMay 6
(90/10). The resul ti ng partially purified product was dissolved in

acet one, lg%;‘f hydrogen chloride (0.6m of a |l M2 9 MAY 2006 WO
98/ 13354 - 54 / GB97/ 02588 sol ution, 0.6mmvl) added. The PCESEHITHIE38
preci pitated product was col |l ected by $2ltration and dried to give

4- (4-chl oro-2-fluoroanilino)-6-methoxy-7-(2-(2 meth oxyet hoxy) et hoxy)q

ui nazo | i teydugedl oride (128ng, 44% . 'H NVR Spectrum (DVBQd6) 3. 25(s,
3H); 3.45(dd, 2H); 3.6(dd, 2H); 3.8(t, 2H); 4.0(s, 3H); 5 4.3(t, 2H)
7.4(s, | 'H{NMR Spsgtem: ( W0d673595<s?31‘¥)rﬂ 020s) 1HB.73(%d, 1H)H)7.5487 $8(ns 2H); H

11.5(br s 78%2%%5 ESl: 422 [M4' FoundC 52.31-1 4.7N 9.1 El enent aI
anal ysis' " dﬂa | HCl Requi resC 52. 4H 4. 8N 9. 2% Exarrpl e 6 A solution
of 2- (br preonEsigho-322 pumeyjoxol ane (190ny, 1.1 nmol) in DMF (1 m) was added
to 4-(4-chloro-2- quoroanlllno) 7- hydr oxy- 6- met hoxyqui nazol i ne (258ny.
0.81rmol ), (prepared as described for the starting material in Exanple 2),
and pot aﬁm ug] Cfl‘ bonate (200ng, 1.5mmol) in DMF (2m ). The m xture was
heated a or 4 hours and then 15 all owed to cool The volatiles were

renoved by eva : i ter and
met hyl ene chl ofl?g%thg e orgpgwgaﬁﬁ hggl%mc/g@n%&%@] 'B‘é‘é’ e‘ﬁaﬁ%ﬁfijﬁ’ﬁ phase
separ at | mixtprepd 4-@nchigror- ﬂU@dal’ﬁHn@)m-hWOQW&ﬁBﬁ\@QWmH%oﬁhUE4d39né"" th

met hyl eng chl ori de/ net hanol (95/5) to give
4- ( 4- chl b2Bmpod), (Ryees H%ﬁﬂbﬁd(@r thegtastied matepial in Example 2), and potassium

yl mefghox %\3) 0 380 . H NVR Spectrum ( DVBSGd6)
L patte L Bl
nmet hanmol ﬂdﬂ')lons_o ESI : ¢ 40r6 [hgﬂl_)fy (hne gﬁ%hélgmgeggpggigslﬁé QI&%?%E%&)%Q! 4.5N 9.5
C19, H17N\Pendiqally oxer $hours while the reactlon mixture was maintained at 100°C. The reaction
was then allowed to cool and volatiles were removed by evaporation. The residue was
partitioned between methylene chloride and water, separated and the organic phase passed
15  through phase separating paper. Column chromatography eluting with methylene
chloride/methanol (95/5) gave 4-(4-chloro-2- fIuoroamlmo)—6-methoxy-7-(2 -(pyrrolidin-1-
yhethoxy)quinazoline (50mg, 10%).
'"H NMR Spectrum: (DMSOd,) 1.8-2.Hm, 4H); 3.1(m, 2H); 3.55-3.7(m. 4H); 4.05(s, 3H);
4.6(t. 2H); 7.4(m, 2H): 7.58(d, 1H); 7.65(dt, 1H); 8.5(s, 1H); 8.8(s, 1H)
20 MS-ESI 417 [MH}

Elemental analysts: Found C 60.2 H 54 NI123
C, H,N,O,CIF Requires C 60.5 H 53 N134%
Example 4

25 A solution of 1-(3-chloropropyl)pyrrolidine (230mg, 0.96mmol) was added to 4-(4-

chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (295mg, 0.92mmol), (prepared as
described for the starting material in Example 2), and potassium carbonate (130mg,
0.94mmol) in DMF (8ml). The mixture was heated at 100°C for 90 minutes and allowed to
cool. The volatiles were removed by evaporation and the residues were partitioned between
30 water and methylene chloride. The organic phase was separated and passed through phasc

separating paper, and the solvent was removed under reduced pressure. The residue was



0. 3Met hanol RequiresC 55. 1H 4. 5N 10. 0% Exanple 7 A m xture of

6, 7- di met hoxy-5-ni tro- 3, 4-di hydroqui nazol i n-4-one (1.75g, 7.0mvlg g wadgs
t hi onyl chloride (25ml) and DMF (3 drops) was heated at reflux for 2 hours.
Excess 30 wo asngssachl ori de was renoved by evaporation and the_residue

azeotroped with tol uene. 3- Hydroxy-4-nethylaniline (0.94g, FFH¥AROIOpE8
2-propanol (40nl) was added to the resPdoe 2 9 MAY 2006 WO 98/ 13354 - 55

PCT/ GB97/02588 and the m xture heated at reflux for 2 hours. The m xture
was al | oEeplyesd indestone ped hydregqsi chieride inwither (2mbiofry | M dollutivini, 0mmotpshed Wit h

2. i i - di. h 4- (3= )
e oy SndeB P HiRfict Bafohfedu dnih I SRRt or 30 pnteaand thegospitim 0y
. 206pr2tipftate wds coNR: i N ’ 05(s...| :
g].EO(d, ?er)? 6. g‘é(sc, | t&p;spg%ugl?gfa%&@%@;éx%ggg%@ ?@&“‘%ﬂ‘t‘?{é’}s“'l'llﬂ)% - ESI:
357 | VH| methoxyde(BpywrplidigN -113p® peke)yrprinadoliae Ay ywichloride 38R0 20mg, 57@_
S

| HC b RRE<02., OH. 4 3% 10 Th ' i al
ol o TR SeaRi DAL d 3 DymnBhFiied 615, 6y d Q506 31 4 dco R, e

(1On) vas); 7s85(d,rnen. ﬁ.%@rnb?ﬁ%%@h(@,ﬁ}b?@,@(é,?ge5 hours. The m xture was al | owed

to cool to approximately 80C and water ml) was added. The m xture was

stored aviSarftlefd! fMMerature for 3 15 hours. The precipitate was isol ated,

washed th V\%fer ]anq dried to give 6,7-di nethoxy- 3, 4-
di hydr o%f’ﬂ'ﬁ? MAlYSIHne (3.65g). Eowithg nitiG $ldci B 647m) 10@s added t o

6, 7- di mat haxi-3,4rdi sy, azol pnj -.4- one , 4 1), .in water (40nd).
The react® ofl Fn'ixture V\')gysﬂgggped apgqlﬁlfﬁf for C%%ﬁg)urI'Iéggﬁl(;n?\J aPB¥wed to cool
andlfliluted with water. The resulting precipitate was collected by
filtration, 20 washed with water and dried to give

6. 7+ 0 et hoxy- BV ERBEHT M RaRAiasollawa- one -
Pyrrolidine (3g, 42mmol) was added to a solution of 1-bromo-3-chloropropane

(3.2g, 20mmol) in toluene (20ml). The mixture was stirred at ambient temperature overnight
and then heated at 60°C for 4 hours. The mixture was allowed to cool and the precipitate

15 removed by filtration. The bulk of toluene was removed by evaporation to give an oil. 'H
NMR indicated the oil was a 1:1 mol:mol mixture of toluene and 1-(3- |
chloropropyl)pyrrolidine. This material was used without further puriﬁcatioﬁ.
'H NMR Spectrum: (CDCly) 1.75(m, 4H); 2.0(q, 2H); 2.33(s, 3H. toluene): 2.45-2.6(m. 6H):;
3.6(t, 2H); 7.15-7.3(m, SH, toluene)

20
Example 5 i

A solution of 2-(2-methoxyethoxy)ethanol (90mg, 0.7Smmol) in methylene chloride

(1ml) was added to tributylphosphine (320mg, 1.58mmol) and 4-(4-chloro-2-fluoroanilino)-7-
hydroxy-6-methoxyquinazoline (200mg, 0.63mmol), (prepared as described for the starting

25  material in Example 2), in methylene chloride (6ml) at 0°C under argon. To the resulting
mixture 1,1’-(azodicarbony!)dipiperidine (400mg, 1.6mmol) was added in portions. The
mixture was allowed to warm to ambient temperature and stirred under argon for 2 hours.
Ether (Sml) was added, and the precipitated solids were removed by filtration. The volatiles
were removed from the filtrate by evaporation, and the residue was purified by column

30 chromatography eluting with methylene chloride/methanol (90/10). The resulting partially

purified product was dissolved in acetone, and ethereal hydrogen chloride (0.6ml of a |M



(3.99, 32%. _ "H NWR Spectrum (DvsOdb) 3.87(s, 3H); 4.05(s, | H); 7.42(s,
11.1); 8.13(s, | H M - ESI: 251 (MH' 25 Exanple 8 Sodi um ( 148gy,MAY

6. 4mmol ) was added to 2-nmet hoxyethanol (10OrM), the mxture stirred formﬁj
m nut es t o wows/nasseonpl ete solution and the volatiles renov

evaporation. The residue was dissolved in DVBO (5ml) and Feténymosas
7-chl or 0- 4- (4- chl oro-2-f 1 uoroani | i no) =4 -ni t r oqui nazol i ne hydrochl ori de
(500nyg, 1.3n_m)I8 was added. The mixture was stirred at 30 anbi ent

t enper at gphitipoy 0.¢@mud)added hEhe wishivingprevipitatal Srolut: il coflecdsEby fltdGibA afd M)

in water ). Jhe resultin recipitate was collected by filtration, .
washed wi ‘%83% gavrc,“' r‘?'ﬂ&”é%‘g'l“Qg‘éﬁﬂA'W)z“mhw-w-1%354 - 56 PCT/ GB97/ 02588

puri fi ed phetheyethioxydbthe Q{220 j W t hyl ene chl ori de/ net hanol
(96/4). The 2 ctiivr® p?@gug{ mgis‘eﬁié%g@t&éﬁglggﬁgf?%%'mt hyl ene
?|h| ori de{'_’lrlsrm%x_ %mtmm: QDMSOﬂK)E] N26(s| th_—3245(dd,_2H); 3.|6(dd, 2H§,0348(t, 2H6)66t/.()0(s, 3H);

uor gani =75(2- y)-6-nitroqui nazol | ne ny, as &
yel I o sé‘d(g%)’ hgﬁﬁn/gﬁ%%&%nh (%rééd{é()n,@.lﬁs%-é(s, BHD;;S.éai(ﬁd(Hm | RBfbr sA1EL( m
2H); 7. 2‘M§LE|S|1'D4227[W-IE 7.5(m 3H); 8.42(s, 1H); 9.03(s, IH M5 - ESI: 393
[ VH + FoundC 51.8H 3. /N 14.1 El enental anal ysis: Cl17HLON4AO4ClFRequiresC
52. OH 3. @lerient8%nalysihe st ar thowgdmat eri@lsams prepaged ay §9l 1 ows: A
m xture of .7- ro-6-nitro-3, 4-di hydroqui nazol i n-4-one (40g, 0.18nol), (J.
Og. Chgnlzzllg%,&ﬁé,ﬁcg%), F%R%‘Hﬁ%r us ©x32hl ori dd 4.80mM N 8% DMVF (1 m) in
thionyl chloride (300nl) was heated at reflux for 4 hours. The reaction
m xture was allowed to cool and the volatiles renoved by evaporation and
by aieot Exanipsledi th tol uene. The residue was basified 15 with aqueous

sodi um hydrogen carbonate solution and extracted with nethyl ene chloride
(4x1 0O ). The Axelution of fbremoordthylyd,3-diaxdiat (AHOMgHT.I mencA)ic DMFt @ Fffhwas

t hr ough A€o 4- € ti aper . e .sol vent was renoved by evaporation
and the rggm e @fﬁﬁé@a% ggo&agﬁnoE}R\é{fjﬂxgéﬁ@iﬁ'ﬁéW%"ﬁobée (258mg. 0.81mmol),
4, 7- di chi(grepared B déseelbedRE Blel shtihd hatdial BrlE? Ly solid. A
m xture of 4.7-dichloro-6-nitr ociu?nazolai ne ﬁié? agggfgtr%ﬁ%)'m cﬁ{bc?ﬁ?lSr 0-2
200mg, 1.5mmol) in DMF (2ml). The mixture was heated at 100°C for 4 hours and then

15  allowed to cool. The volatiles were removed by cvaporation and the residue partitioned
between water and methylene chioride. The organic phase was separated, passed through
phase separating paper and purificd by column chromatography eluting with methylene
chloride/methanol (95/5) to give 4-(4-chloro-2-fluoroanilino)-7-(1,3-dioxolan-2-
ylmethoxy)-6-methoxyquinazoline (130mg, 38%).

20 'HNMR Spectrum: (DMSQd,) 3.8-4.1(m, 7H): 4.15(d. 2H); 5.30(t. 1H): 7.22(s, 1H); 7.30(m.
1H); 7.55(m, 2H); 7.80(s, 1H); 8.35(s, 1HY); 9.55(s, 1H). Also contained 0.3 methanol.
MS - ESI: 406 (MHY}

Elemental analysis: Found C 55.1 H45 N 95
C,H;;N,0,CIF 0.3H,0 Requires C 55.1 H 45 N 10.0%
25  0.3Methanol

Example 7
A mixture of 6,7-dimethoxy-5-nitro-3,4-dihydroquinazolin-4-one (1.75g, 7.0mmol)
and thiony! chloride (25ml) and DMF (3 drops) was heated at reflux for 2 hours. Excess
30  thionyl chloride was removed by cvaporation and the residue azeotroped with toluenc. 3-

Hydroxy-4-methylaniline (0.94g, 7.6mmol) in 2-propanol (40ml) was added to the residue



20 fluoroaniline and ethereal hydrogen chloride (100m of a 1M sol uti on) in
2-propanol (600m) was heated at reflux for 1.5 hours. The m xtug

al l oned to ﬂx]n gg}d diluted with acetone. The solid product was coI I ec?@g

by fil tratl on, Washed with acetone and dried to gi ve 7-chi orreT/GB97/02588

4- (4-chl oro-2-fl uoroanilino)-6-ni troqusglazol i nc hydrochloride (35.0g, 90%

as a yellow powder. 25 M5 - ESI: 353 [MH' Exanple 9 Tri phenyl phosphi ne

(410nm, a}}dﬁﬁaﬁhim?é’]ﬁle ;ﬁdrg%rrg}gj B DAoL | |enol 0. 12(8%1%wgd gbcomfmthepwere added

to a solution of or 0- 2- T 1 Uor oanT | 1 HdTHR S recipitate

met hoxy croillected by rfét_rmﬁo m@sheﬂ WIS Py panoP BIRP&i&Dto v@|€$Qf.hRﬁ¢3£)D-{](§ he
startlnqyﬁ‘terlal in nple 2), in nethylene chloride m et hyl
r

azodi ca 9mr‘emet!wmm°) J-nifresipasplinchysiraghiorkiz03.006), 98413354 - 57
PCT/ GB97%4, %5@@ ~ggged dropwi se and the reaction mxture was stirred for |
hour at anbient tenperature. Additional triphenyl phosphl ne (61 ng, 0.23

ol 3. { JH MRISscustine! (DS @2,9di90n, By 858, 1178 s0@, ﬁﬁbera MBPe B0 U0

the m xture was stirred for m nut es at a |ent
was r emdvadsheddd6s aH) on and the residue was puri f| ed by 5 col um

chr omat a wi th net hyl ene chl ori de/ net hanol (80/20) foll owed by
nmet hyl eg\géc%@érl jjwﬂ?hanol /triethylam ne (80/20/0.5). The purified product

was di sEiemestal m]ygast hyl ene gdjq@ri de/ ol an t in I es were
renoved by filtration. A sol ut |non of n@g?ggen cq-' ortfde [ g pr opanol

(0.5ml S tadSPsBIGE i on) wasRemides t o Che2.bil t r atpe 4and t|}1]314\/3®/{)at| l es were
re ed by evaporation. The residue was triturated with 2-propanol and
ether, 10 collected by filtration and dried to give

4- (4- chl or 0- 2- ThIQEARE a1 & J}ﬂi%érr
met hyl pyrrolidin-3-yl gxy)qual naztiz I'ne dfgocﬁf oride hydrate (149ny, 40%. 'H

NI\/R Spec'(t) rum ADMBQue pt CE-dlﬁ@(hD)cE)ﬂ;(tﬂﬁnﬂ}c&%(dT@w?i% an@fo?%ﬁaﬁnﬁlg’%%ml)zw 29(s.
3 9 6.4 39 Fﬁg xﬁéeatqg} Y19 faz19 howss. 3Ehe Buna(emvas]al}d)wedﬁo 43ol o Apprdxirmdt Iy
7.58-7. @6(%@@)‘1 15NV ESI: 403 I MH ]
El enental anal ysfﬁﬁéivéségk%ﬁ—( ﬁ“’z'ﬂ firedvm%m@@pm temperarerRequi r esC
48. VH 4honts1 Thé Hrdcipiogd wad Bolated, washed with water and dried to give 6,7-dimethoxy-3.4-
dihydroquinazolin-4-one (3.65g).
Fuming nitric acid (47m)) was added to 6,7-dimethoxy-3,4-dihydroquinazolin-4-onc
(10g, 48mmol), in water (40ml). The reaction mixture was heated at 120°C for | hour. then
allowed to cool and diluted with water. The resulting precipitate was collected by filtration,
20 washed with water and dried to give 6,7-dimethoxy-5-nitro-3,4—dihydroquinazolin-4-onc
(3.9¢g, 32%).
'H NMR Spectrum: (DMSO0d,) 3.87(s, 3H); 4.05(s, 1H); 7.42(s, 1H); 8.13(s, 1H)
© MS - ESI: 251 [MHT

25 Example 8
Sodium (148mg, 6.4mmol) was added to 2-methoxyethanol (10ml), the mixture
stirred for 15 minutes to give a complete solution and the volatiles removed by evaporation.
The residue was dissolved in DMSO (5ml) and 7-chloro-4-(4-chloro-2-ﬂuoroanilino)—6~
nitroquinazoline hydrochloride (500mg, 1.3mmol) was added. The mixture was stirred at
30 ambient temperature for 18 hours then diluted with a solution of acetic acid (1 ml) in water

(20ml). The resulting precipitate was collected by filtration, washed with water. dried and



20 4-(Chl oro-2-fluoroanilino)-7-hydroxy-6-nethoxyqui nazoline (250nyg,
0.78mmol ). (prepared as described for the starting material in Lixgrmd\ezﬁg,
and triphenyl phosphine (512ng, 1.9mvl) were added to a stirred sol ution
of 4-nor phoWOo#8413383ut yn- | -ol (182nmy, 1.1 nmol), (J. Am &9 957,
79, 6184), in nethylene chloride (4m) under argon. D et hylcp B§%25881
azodi car boxyl ate (0.307nl, 1.9mmuvl) waebadded dropwi se and the reaction

m xture Z%ﬁgaé stirred for 30 mnutes at anbient tenperature. Additional

4- nor pholPUREEY by gplpma chypmatogmaply ebutizg with tnethiyteinp lekloyid pivesipdiion ©6(4)0 2rrg

0. 39mol ), .aimdd HRlduevneds ' azaodi carboxyl at.e (611, 0,39mol) were .
added and the E\mxtuure W%grygtaﬁéréégr Ofxb?’c&‘yfetﬁ‘f’tcﬁ@‘di}%s°h§r¥%t‘%§“€§t4' lem-2-

t enper at dh@rodiitinepVA(2hethBsy stREWSY-B0nido qRYRHYB AL | A g i due ..was
purified ,QWW chromat o rag)hé/ el uti r?g W th rrgt hﬁggﬁggs 2 ylI5w Solid!”

chl ori de/ ReCHTMgY: @M%(?da} (86 3H); 3606, 2kt By QHY5T B4@nd 154 AT/ 8) -
The resultq Ug johi.e Il I ssolved in a mxture of nethylene

chl or|§de 7éjr$g’gr3m #Eeih%qs’ glilg 9&%@?5& 2 9 MAYS WD 98/13354 - 58 PCT/ GB97/ 02588
hydr ogen M8 ®@Si:B393([MH}* of a 2.9M sol ution) was added. The volatiles were

renoved b evaporation, the solid residue suspended in ether and collected
by filtr&i¢ementaipsalysisoduct waundecryst@ldlged frEm.7 N 14,1

2- propaned / /ether, callected by filtration, washed with 2-propanol
and et her@' %@?@% to give %cq“‘res C 520 H 36 N 143%

4- (4-chl oro-2-fl uoroanilino)-6-nethoxy-7-(4-norpholinobut-2 5
yn-1-yl oxy) qui nazol i ne hydrochloride hydrate (75ng, 18%. mp. 175-178C"'H
NVR Spectrum (TheSGreng GRTE@A0MAS Preparethas Btlows3. 46(m 2H); 3.72(m 2H);

PR OeT e Y e O I G TR
o Rt T 00 A LR BB e o 5 i SRS o
Tet  aki s(100nphony hobpinefie) il e ) reAtBAmixfrd WAV RIwL L BUF G Pihe?
volatiles removed by evaporation and by azeotroping with toluene. The residue was basified
15 with aqueous sodium hydrogen carbonate solution and extracted With methylene chloride
(4x100ml). The extracts were combined, washed with brine and filtered through phase.
separating paper. The solvent was removed by evaporation and the residue triturated with
ether/isohexane to give 4,7-dichloro-6-nitroquinazoline (35.2g, 81%5 as a pale yellow solid.
A mixture of 4.7-dichloro-6-nitroquinazoline (24.4g, 0.1mol), 4-chloro-2-
20  fluoroaniline and ethereal hydrogen chloride (100ml of a 1M solution) in 2-propanol (600ml)
was heated at reflux for 1.5 hours. The mixture was allowed to cool and diluted with acctone. )
The solid product was collected by filtration, washed with acetone and dried to give 7-chloro-
4—(4-chloro-2-ﬂuoroanilino)-6-nitroquinazolinc hydrochloride (35.0g, 90%) as a yellow
powder.

25 MS-ESI: 353 [MH]'

Example 9
Triphenylphosphine (410mg, 1.5mmol) and 1-methyl-3-pyrrolidinol (0.128ml,

1.5mmol) were added to a solution of 4-(chloro-2-ﬂuoroanilino)-7-hydroxy-6-
30  methoxyquinazoline (250mg, 0.78mmol), (prepared as described for the starting material in

Example 2), in methylene chioride (4ml). Diethyl azodicarboxylate (0.246ml. 1.5mmol) was



of sodiumtriisopropylsilylthiolate (102ng, 0.48mmol), (Tetrahedron. Lett.
1994, 35, 3221). in THE (2m) was added to a stirred solution ofgg MAY 2006
4- (4-chl oro-2-fluoroanilino)-6-methoxy-7

(trifluorownetorysasul phonyl oxy) qui nazol i ne (180ng, 0.4mmol) i ggyz{iE 1(}12rrfL and
benzene (2ml) under argon. The reaction m xture was heated B3t or 2

hours and then allowed to 20 cool. 2-Bronoet hyl met hyl ether (83ng,
0.6mmol ) in DMF (Im) and then a solution of tetrabutyl amonium fluoride in
THE (0. 8édedgiropwise R4 Hlafepdipn mixguravls stimed foralied at dinbfnt Genpaduiehe

ti ' : ' d Lent t t f 30 mnutes. Th
m xt ur o AR SielERuPhesbhfy Py 2T Bimolf Eras ndimiybrzadinaimmoes or| ed
(MISO4) (3, 0.0%nimiot) s d e BETMLS e SKRRARAL FQY Jlgg,t?rﬁeaﬁi dye was purified

by col unm chromat ography on 25 neutra umna el uti yl ene

chl ori dismepesaturee ThB50bent Wheremavie by dvaparabion ambe rédiddeuka feigdidldy et her,
col Isect ed‘ by filt rtati OB agld di ssol v&d in nethylene chloride (4m).

Et het eaf® H?ﬁ‘r%‘é%!ﬂa ORTBRY §HUp8 With mg Y@msbhomdr»@mmm (8B dpllowed byl ut i on
vas di | H{eﬁ@w%ietémqrﬁiehﬂéthﬁrmtlti%ﬁ{%ﬁgﬁ (BOPRPSSEOTRe hitiffed i QeSS eg, oy

filtration %g;j dr I}rgslldt 0 give oduct was dissolv

f | uor oam metiylens chisridesayetifano? anbthia dugoiitieg WiieQ A &Y dr oride

(80ny, 46% . 3(%' H NNI%OSpectrum Dvs(d, , ; @&O%ggﬁgﬁgg%ﬁo%%)&q@@ﬁfg

3H); 3. ‘?ﬁ%&e“z qride 1w Zypropanddif).Sml pf 2 $Misolution)) was7adiiéd to the Klirate and B,

111) ;. 73 - 1): 8.89(s. | H. 2 9 MAYS WO

98/ )1335‘&%%@/%%@}93 ‘}%ﬁ%"g@&% %5“@0]"%%;“: ﬁ§| ’Fglé‘éﬂw[ﬂqumrqﬁ%wakﬂammohamtaerss

7. A0E] ecniieced tortibiysorand diidd WUCLCB T b Eitin A% Aldefod 9y 8 7 4%
ne

The starting material was prepared as follows: Tri or one | phoni c
anhydr i Betidpyeelidin-yigquinazolivdudrachlaridet iydrae (1 8Suapaosjjon of

4- (chl or I J M - 7- r - 6- met hoxyqui nazol i ne (959ny, 3mmol ),
(prepar eI_gNgﬁsl&gég%t?l e@"?gbd”@gp@%) ﬁb%-”éﬁ gﬁ)li H9%ratp); 2.99)s. 3H); 3.20-
met hyl eng2@Gh/ IH): d44(RsF el )i Hyan il ey (el under argon_at 0C. The
reaction mG]Etur)le was s%i rre& f2%1%)1@1}%%0}ﬁ%l’tﬁ%%%féma?ﬁgﬁea@ &503%%%5(0

anbi ent S -f&mpelthl drdd-Bhtns 2H)r a8 47063 (m, QHD;tmEr('s,lué);ng;ggss,.m}'he vol ati |l es

Wer,e I eV b ration, the residue was dissolved in ethyl acetate,
vvasl%ed I\%i%tﬁélsali' 8 gﬂ?ﬁydr ochloric acid and brine, dried (MgSO4) and the

sol ventElepighi@andlysi@vapor at ikghq The resi ri ted with
et her/ petrol eum e%lher to give 4-(4- ch;t(s)r‘tg'- 2-%30# oﬁﬂﬁ%no) - 6-

met hox yCHEMNDiClioTaPe Pl s Rephiossy| oxy) g8imarplignen27Qwp, 60% as a bei ge
sol i d.

Example 10

20 4-(Chloro-2-ﬂu0roanilino)—7-hydroxy-6-mcthoxyquinazoline (250mg, 0.78mmol).

(prepared as described for the starting material in Example 2), and triphénylphosphine
(512mg, 1.9mmol) were added to a stirred solution of 4-morpholino-2-butyn-1-ol (182mg,

- 1.Immol), (J. Am. Chem. Soc. 1957, 79, 6184), in methylene chioride (4ml) under argon.
Diethyl azodicarboxylate (0.307ml, 1.9mmol) was added dropwise and the reaction mixture

25  was stirred for 30 minutes at ambient temperature. Additional 4-morpholino-2-butyn-1-ol
(60mg, 0.39mmol), triphenylphosphine (102mg, 0.39mmol) and followed by diethy|
azodicarboxylate (61ul, 0.39mmol) were added and the mixture was stirred for a further 15
minutes at ambient temperature. The solvent was removed by evaporation and the residue
was purified by column chromatography cluting with methylene

30 chloride/acetonitrile/methanol (60/37/3 followed by 60/35/5 and 55/37/8). The resulting

purified oil was dissolved in a mixture of methylene chloride and methanol and ethereal



15 "H NMR Spectrum (DVMSQd6) 4.07(s, 3H); 7.39(dd, 1 H); 7.57-7.62(m 2H) ;
7.92(s, | 1?) . 8. Zlgs, IH); 8.49(s, 111) M5 - ESI: 452 [WVH' Ex Imylﬁm’zo
4- ( 2- Hydr oxyet hyl ) t hi oror phol i ne (114mg, 0.78mml), (J. Am Chem Soc.
1934. 56, woddh33s4n net hyl ene chloride (I m) foll owed by RCTIGRS 702598

1,1" - (azodi carbonyl ) di pi peridinc (525ne. 2.08mml) were added T tlrred
sol ution of 4-(4-chloro-2-fluoroanilindd-7-hydroxy-6- nmet hoxyqui nazol i ne
(225mg, 0.70mmol ), (prepared as described for the starting material in
Exanpl e dydreged chiorida(imbbispBMsolitiord Ivasladdel. OREWIIAtilbdwbRBYL08ELEhl OF | de

' ' tirred for 3.5 hours and
Sl owen (ye&Graian. M ST TRsi v foshended p ether aoiolieqio by fhasiiome dehe produst was

preci pi t &E&y&ﬁﬂi@é’@ﬂoM-B}J?Eﬁ&ﬁﬁaﬂgﬁ;mmten%8ﬁ94t¥qe§pe gftfaggégxg?%g ”&ghﬁfgméwal

filtrate by evaporation. e residue was di SsO €

hydr ogen aotlletier ded dfi&l Grdivos-(4-chldvbefluérioanilinaides ethbr9-PLhioPhhlifotut-2-
produgt was, coll ected liy filtration and purifi edo by col um chronat ography
el utidg v'ﬁ“f"rfyrf’é‘tymff‘éﬁ@ WIW?TQS‘BM‘?@FMﬁ@FqﬁéMOU%A)-SO anmoni a (150/8/1). The
purified proghcisgwes triturated with ether to give 4-(4-chloro-2 2 9 MAY
2006 WD 98/13354 - 60 PCT/ GB97/ 02588

i'Hi aeeuhoXPMS A CRiCUDDY Bl OB 346! AUL AR 20T T8, 22%)
as’a pal'g - yelow 5ol b 1011058 L NG Spect fum TCON b auet
2H); 3. 9%6‘93 48pfs, 312!);549%?(,8,22&);5.23(5321(1dtd7,-41(ﬂ(},;2H7); 3506, |HE 71624),;1 H); 269@d, | H);

7.53(dd, 2ol 3a(. . 8.68(s, 1.H; | 1.7(br S, 1 H 10 M5 - ESI:
449 EM—H |ll}pg%r%8% 2%5’34’%.5'%)12. 3 El enental analysis: .
C21H2ANAZS L FESRe4pr (MEE 56. 2H 4. 9N 12. 5% Exanpl e 13 A sol ution of

(R) - (1- et hyl pi peridi n-3-yl)nmethanol (2.29g, |8mmol) in nmethylene chloride)
(1 or) Jeemealanalysisa stirred ni xfound of €508 H49 N10.3

- b 5, 7- hyd - 6- et hoxyqui nazol i ne (4.009,
4112.(22178{;&,“ Z%‘&g%g?@gha‘?r}ﬁ%cri %e{joﬁg‘}““f’ﬁe st‘grs%si g Weeeri Bl 19.2%

Example 11
IS Tetrakis(triphenylphosphine)palladium(0) (23mg, 0.02mmol) followed by a solution
of sodium triisopropylsilylthiolate (102mg, 0.48mmol), (Tetrahedron.Lett. 1994, 35, 3221), in
THF (2ml) was added to a stirred solution of 4-(4-chloro-2-fluoroanilino)-6-methoxy-7- |
(trifluoromethylsulphonyloxy)quinazoline (1 80mg, 0.4mmol) in THF (2ml) and benzene
(2ml) under argon. The reaction _mixture was heated at reflux for 2 hours and then allowed to
20 cool. 2-Bromoethyl methyl ether (83mg, 0.6mmol) in DMF (1ml) and then a solution of
tetrabutylammonium fluoridc in THF (0.5ml of a 1M solution, 0.5 mmol) were added J
dropwise and the reaction mixture was stirred at ambient temperature for 30 minutes. The
mixture was diluted with ethyl acetate, washed with water and brine, dried (MgS0,) and the
volatiles removed by evaporation. The residue was purified by column chromatography on
25  neutral alumina eluting with methylene chloride/acetone (95/5). The purified product was
triturated with ether, collected by filtration and dissolved in methylene chloride (4ml).
Ethereal hydrogen chloride (0.4ml of 3M solution) was added, the solution was diluted with
cther and the resulting precipitate was collected by filtration and dried to give 4-(d-chloro-2-
ﬂuoroanilino)-6-methoxy-7-(2-methoxyethylthio)quinazoline hydrochloride (80mg, 46%).
30 'HNMR Sbectrum: (DMSQd,; CF,COOD) 3.33(t. 2H); 3.34(s. 3H): 3.71(t, 2H); 4.07(s. 3H);
7.48(dd, 1H); 7.64(t. 1H); 7.69(dd. 1 H); 7.73(s. 1H); 8.10(s. 1I1); 8.89(s. 1 H).



Exampl e 2), and triphenyl phosphine (9.81g, 37.5mmol) in nethylene chloride
(200mL). 15 Diethyl azodicarboxylate (5.87mL, 37mvl) was added dfgpw'“s%ps
and the reaction mxture was stirred for 18 hours at anbi ent tenpératufe.
The vol ati | WO MBPB4r enoved by evaporation and the residue wagrRid-fobed bY
col um chromat ography eluting with net h{%ene chl ori de/ met hanol / aqueous

amonia (a gradient from 100/0/0 to 85/1570.1). The purified product was

triturat Wi th | acetate, collected by filtration, washed with ethyl
acetate jﬂé‘fg?dﬁ‘gé’q@ gi ve y

R) - 4- (4- —hdLlor oani | i -6-nmeth =7- (L- et hyl pi peri_di n- 3-
§/| 3 et gox%%%tgrzﬁfayﬁé@ (2. 7I89I, PR [a] ?}K%Q'J‘.l.(‘]?‘ ! ngeﬂﬁm ( DVBQdb)
1.08(m ICHNOSIFSNIHCIH) ; 1REdtGrss 1 HC 58.2804m 23Hy:9 2. 78{130/%'; H;

2.16(s, 3H); 2.62(d, 1 H); 2.81(d, I H; 3.92(s, 3H); 4.02( 7.18(s,
1 H,; 7.32(d, 25 1H); 7.55(m 2H); 7.79(s, Ifi); 8.34(s, IH; 9.50(s, IH

MS - ESI: 431 | ) 60. 7H 5. 4N 13. 3 El enental anal ysis:
C, 2H2%N40, cl FRe—gﬂl%l ?%glagﬁaggﬁqg%ﬁrW%&B%gllW§ starting material was

prepared as f ol TAGsromethal¥viiHIAG: J 2588.

(R) - Et hyl ni pecot at em( 56. 7% 3 SWWDIA)PQ}'?@?%@;%HR 8?%%@%&%%%&8‘? aes?’ﬁ'i‘f'fj

ni pecot atSusAsysion pé 4t(allaro- 'ﬁuhrq_a@ii)nob-dﬁh)airb)q-éaﬁdh@@qdﬁﬁ%lirﬁqgs‘}rﬂgﬁmr@b%-
Chem 19 116 di.ssol ved .i.n_38.5% aqueous formnmal dehyde
sol uti 0n?éfgg%ﬁ?l\%ﬁgﬁpﬁ%ﬁoﬁiﬁmpgmﬁt«;mgﬁ@, Exaraplerd)xinunethylene ellodde (22rhi)x
for 18 hahd syridine (M O | and added .dropwi se 5 to
cool ed sat urﬁgtleld zgqrgglt(l)t%ﬁsco i8ﬁ1 Lwogféér)\“’%g‘? 50 q‘éres%arstf‘f‘FS torrhoyfiay P e
was 3@j ustieded to watti2 thambienli tinperaire and st wor A GRS 120 FodbeThi %fé{iﬁs was
extracted with nethylene chloride. The organic extract was washed with -

| . - .

brine, dM{EUMAYEOPY CXARPRIRD, e rgtidue wapdisael vedin athdpoetate] omsted gitly @ilute
(R) - et hy hydroBBIbRY LBidR& ;\Iﬂ"ge GR |.a (4,51 g, 7399 as a col ourless
oil. 10 M - ESI: 173 F -"kﬁsgf*ﬁ%ﬁaaﬁ ﬁfﬁf!‘@{‘h F"OV“{QDY evaporation. The
1- met hy| pispiseivetisrteitBated witvetheripetro BufOstherdd 4-(4-BniBEd18N c% was added
dropwise tg a stirred solution of |ithium a% nl(um hydriﬂ(‘ilgg gg‘.'%?r}r;gaof a

methoxy-7-(trifluoromethylsulphonyloxy)quinazoline (270mg, 60%) as a beige solid.

15 'HNMR Spectrum: (DMSOd,) 4.07(s, 3H); 7.39(dd, 1H); 7.57-7.62(m, 2H); 7.92(s. 111):
8.21(s, 1H); 8.49(s, 1H)

MS - ESI: 452 [MH]'

Example 12

20 4-(2-Hydroxyethyl)thiomorpholine (1 14mg, 0.78mmol), (1. Am. Chem. Soc. 1934.
56, 1720), in methylenc chloride (1ml) followed by 1,1"-(azodicarbonyl)dipiperidine (525mq.
2.08mmol) were added to a stirred solution of 4-(4-chloro-2-ﬂuoroanilino)-7-hydroxy-6- ]
methoxyquinazoline (225mg, 0.70mmol), (prepared as described for the starting material in
Example 2), and tributylphosphine (0.5 ml, 2.08mmot) in methylene chioride (10ml) under

25  nitrogen. The mixturc was stirred for 3.5 hours and allowed to stand for a further 18 hours.
Ether (8ml) was added, the precipitate removed by filtration and the solvent removed from the
filtrate by evaporation. The residue was dissolved in acetone and ethereal hydrogen chloride
(2.5ml of a IM solution) added. The precipitated product was collected by filtration and
purified by column chromatography eluting with methylene chloride/methanol/aqucous

30 ammonia (150/8/1). The purified product was triturated with ether to give 4-(4-chloro-2-



1 Msolution in THF, 36.6mml) in ether (85ml) cooled to maintain a

reaction tenperature of 20C. The mxture was stirred for 1.5 hoye miy 205

anbi ent tenperature and then water (1.4nml), 15 15% aqueous sodi um

hydr oxi de sgolution . (1.4m) and then water (4.3nl) were added. The

i nsol ubl es e ¥hoved by filtration and the vol atil es renoPetGByTORSEghe

filtrate by evaporation to give (R)-¢lggethyl pi peridin-3-yl) et hanol

(4.02g, 949% as a colourless oil. "H NWR Spectrum (DvBQd6) 1.06(qg, 1 H);
I
a

-3, ao( moroahlino) iy ¥pscigoriftotBartholfguiGitng e a214) b il
met hod amedll@gsowkidi o that in Exampl e 13, (9S) ; (1- et hyl pi peri di n- 3-

yl ) met hanol &%E céé..l nmol ), (prepared as described for the starting
materi al TP EREHPRE 13 25 but resol vi ng with D(-)-tartaric acid), was

" ted v ] > R : . i
(3omg. 1"l SEOLBEEBISUE) 33 AR T R RS0l TRl RB B T
Exanplse 2)H); Trd6phait)t plsagidhi Hy 3(FREMH); 868@] ) HRNG . Hbes, )y azodi car boxyl at e
(0.475m, ~3mmol) to give, after work-up and purification,

(S) - 4- ( 4-MR8105J: 349 [IMBoani 1§ no) - 6- met hoxy-

7- (1- met hyl pi Ldiin-3-yl ) met poxygui nazql | (18 .. 4499 . 30 WD 98/ 13354 -
62- 2 2@1’29{58%&%% PCT/ 2588 éx%ﬂ& eﬁlé'r{'?'h@ H/-?%al conpounds i n
Exanpl es G3H3NJOJAFBRY be m xRequitdd anycr §.at i Meq oprQrps kéons, for exanple

to give a racemc mxture. Alternatively the racemate nay be nmade as
follows: 5 1,1 -(Azodi carbonyl)di pi peridine (560ng, 2.2mvl) was added in

202 Zl-@ﬂlscrv—';ﬂﬁ—u-oﬁ?% - r’i|3x'; g;ﬁi FT no) - 7- hydr oxy- 6- met hoxyqui nazol i ne (240ny,
0 ST { At i ST 0Bl AR )
(440ng, xhonids (lOmh) waxt ddded tea stitrat moeure o©H (hlordE D uBradnilt )\ Wagy dbiy-ged for
18 hours, _diluted wth ether _and the resulting precipitate was 10 renoved
by filtr aH‘F‘S‘ﬂ’.‘Y%'éaZ\?&P%&‘&%éZx??ﬂ@daémérad fp described forl the sagingymatergddm at i on,
and the Example 2), and triphenylphosphine (9.81g, 37.5mmol) in methylene chloride (200ml).
15 Diethyl azodicarboxylate (5.87ml, 37mmol) was added dropwise and the reaction mixture was
stirred for 18 hours at ambient temperature. The volatiles were removed by evaporation and
the residue was purificd by column chromatography eluting with mecthylene |
chloride/methanol/aqueous ammonia (a gradient from 100/0/0 to 85/1 5/0.1). The purified
product was triturated with ethyl acetate, collected by filtration, washed with ethyl acetate and
20 dried to give (R)—4-(4-chloro-Z-fluoroanilino)-6-methoxy-7-(l-methylpiperidin-3—
yl)methoxyquinazoline (2.78g, 52%).
[a), +11.7°
'"H NMR Spectrum: (DMSOd,) 1.08(m, IH); 1.50(m, 1H); 1.64(m, 1H); 1.80(m, 3H); 2.07(m,
LH); 2.16(s, 3H); 2.62(d, 1H); 2.81(d, 1H); 3.92(s, 3H); 4.02(d, 2H): 7.18(s, 1H); 7.32(d,
25 1H); 7.55(m, 2H); 7.79(s, 1H); 8.34(s, 1H); 9.50(s, 1H)
MS - ESI: 431 [MHY}
Elemental analysis: Found C607 HS54 N 133
CyH, N,O,CIF Requires C613 HS6 N 13.0%

30 The starting material was prepared as follows:

)




resi due was di ssolved in acetone and ethereal hydrogen chloride (1.5 of a
| Msolution, 1.5mol) was added. The precipitated product was CPb'W?@ :
by filtration and purified by colum chronatography eluting wth nethy ?le

chl ori de/ meolsmsissaqueous ammonia (75/8/1). The purified sopigdy 9%&& was
triturated with ether collected by fil lration and dried to give il

(4-chl oro-2-fl uoroanilino)-6-nethoxy-7-(1-nethylpipe rid

i n- 3-yl net hoxy) qui hazoline (105 33%;. mp. 211-212C 'H NVR Spectrum
(DVBOU6) 1. 08( MY)-Ethy nipecaiaterty.-7g 3 mmolkgprepartsjby rescd@ion ofdthyl n2pet6iam by

g Pl Sy 3 S i e ]
1. oS o e e Mot orhlack ae?°3ﬁﬁ?.@§m?5@%}?‘éﬁx‘§#8@@ pandthe

3- (Met hynisturp heaigd 3 eBpwifon Ligioutn. B, miktdnaves)alibolet omveablyid Addeéd dropwise
Lazog C3 020 Rl REIGu b soliflind Ry argen carbonate Baditton The taixiurs wag adjuated

(4- chl ok®pf b by id@aTdn! df136diurtr KP4FEQAY 3 ' ' : 4. 7mol ),
(prepar edpa_s b?JI*escri bed for the s)gg?ﬂﬂggqnﬁg?g?g{ag%&%ﬁ%%@"%%?yl%nned
t ri but ychlosidphilhe ofgan@nextratbwanwhstied with brixteh iHed@MgBOQrdndahd Sk retheRi
nitrogerg. The m.xture VV:E\I? shi rred fgé 18 .hours, the resulting precipitate
was col PEEVERPTRYOR 19 gV afRHh¥nkmshydRipersineJecashaxylat (otles 73%) 286g) . The
sol vent -¥RSridssHiMAY 26 WO 98/ 13354 PCT/ GB97/02588 - 63 renoved fromthe
filtrate by evaporation and the residue was purified by colum
chr thrat M8 agBy: EI2UMKHY wi t h net hyl ene chl ori de/ net hanol (a gradient from
100/0 to 90/10).  The sem -E)uri fied product was triturated with acetone and
the solid prodficioliin fdRewthy) 1-methylpineridineahdarboxdatet(5.6i \33 nfiraol) freether ude

duct . it romthe tF] tion . ified b
Por . Sty 3k addeEdloplh e BTN NBan b hifhith sBuiln Pl G697 The
crude pibdHsaltiionar BHEpRhbmearb! Ancitr $82hN e6olea t@?ﬁfrﬁzlﬂﬁ/a%éciﬁﬁﬂ 9&4,55@5{9}09 g

adadaded. e

chloride and_ ethereal hydrogen chloride (6m of a | Msolution
preci pi £AtedThe atixare wasstirs| foed Sdwutsyat fairbiera téroperamet arziahyis alek ( E8&1f r om

(a- il of SRR RO R RRITSRER P Syt thamp yoeogdsd st nazol i
nc insolubles were removed by filtration and the volatiles removed from the filtrate by
evaporation to give (R)-(1-methylpiperidin-3-yl)methanol (4.02g, 94%) as a colourless oil.
'H NMR Spectrum: (DMSOd,) 1.06(q, 1H); 1.51-1.94(m, 5H); 2.04(s, 3H); 2.34(br s. 1H):
2.62(m, 1H); 2.78(d, 1H); 3.49(m, 1H); 3.5%(m, 1H)
20 MS-ESI: 130 [MH]}’

Example 14
Using a method analogous to that in Example 13, (S)-(1-methylpiperidin-3-
yl)methanol (185g, 1.1mmol), (prepared as described for the starting material in Example 13
25  but resolving with D(-)-tartaric acid), was treated with 4-(chloro-2-fluoroanilino)-7-hydroxy-
6-methoxyquinazoline (319mg, 1mmof), (prepared as described for the starting material in
Example 2), triphenylphosphine (785mg, 3mmol) and diethy! azodicarboxylate (0.475ml,
3mmol) to give, after work-up and purification, (S)-4-(4-chloro-2-fluoroanilino)-6-methoxy-

7-(1-methylpiperidin-3-yl)methoxyquinazoline (187mg. 44%).
30




10 hydrochl oride (640nmg, 29% . mp.. >250C 'H NWR Spectrum (DVSQd,) 2.25(q,
2H); 3.02(s, 3H); 3.36(t, 2H); 4.00(s. 31.1); 4.30(t, 2H): 7.35($q Iq‘p'
7.42(d, IH); 7.60(t, IH); 7.65(d, 1 H; 8.25(s, | H); 8.78(s, | I—g hi %‘{“Br
s. 11-1) MMOMNBN33sEgS|: 440 [VH' FoundC 47.8 H 4.2N 8.8S 6.7 5@%%

anal ysis: CI9HIONZOACIFS 1 HO RequiresG 47.4 H 4. 2N 9. 0S 6.% o The Srarti ng
material was prepared as follows: A sol“ution of 3-(nethylthio)propan-I-ol
(5. 30, iimml,) 1i n net hanol (500nM) was 20 added to a sol ution of OXONE,
(trade .1. du Pont de Nenoburs & Co.,Inc), (30g) in water (150ml)
and the m xtur | | @ e for 24 hours. The -
precipitated ggﬁﬁgaﬁgﬂ%ﬁ%ﬁ%ﬂéigﬁéﬁ fg{]m% © PHESOH HYSIativenoved from
t he fil tpregaostins, &rzpemaleitogive alfacemituixuge €si due was saturated with sodi um
chloride and extracted wth nethylene chloride (4x25nl). The aqueous

resi due was th tcgﬁlf‘t)’F'é(\t%ﬁmﬁF’Phteah%lPﬁ madess follows and 25 extracted with

th t at , ract. ined, dried (MySO4) and th

Solvent remves o Ledicarb O bR e (S DS bah et iprep et o ol
610ny, ndi f 444-chioko-2-fld i -6 : -y ;
g. 20?@J , zi’?ﬁ"fa} gg‘z Ny ﬁsw\ﬁﬂggﬁmg}t%x’f %ﬁ} E' mé‘é’aﬁ'j“%‘m&\?@%%gwﬁ 5%%’?‘&'35%4
- 64 PRIFRHEY AYIegEbeEd Cestarpnpimatérydl imExainle 2hdxyetiyd 3 {fip&idinBneusfgo! )

\(/VE)S ] Z‘Ej ? gglrglg@%%@g la?% Etid_ui)_r'lﬁHgﬁbﬂ‘&ét(?%&gg,&.mgwﬂp yuethylene chioride (10ml).

4- ( chl ofTthe 2niktut®wasBtidréd o} 18 hotnsdditityd & i Line (.3.0g, 9mol ),
(preﬁar ed as described for the stalrti ngltg%m}?ébr{cﬁglﬁeq% rfﬁ%'glt??,waénd

tri phenypess heration.sTe valatiles Werd renmowtd frbaniae Gittt¢ byl evagoRRRRLing tﬁ@e
reactiogesriwau%t‘blrse vvaﬁg at.i rred for, 18 hours at anbient tenperature. The
vol at i | S194Gwas 4i350lxed dn ASFione-andyetheren hyfeeemehlpidd dubmbefa Pursofitied. by

col um qlynewBl) Q@"s%ﬁb&d.ei‘ﬂétﬂrgcgpitated product was collected by filtration and purificd by

column chromatography eluting with methylene chloride/methanol/aqueous ammonia (75/8/1).

The purified solid product was triturated with ether collected by filtration and dried to give 4-
15 (4-chloro-2-fluoroanilino)—6-methoxy-7-(l-methylpiperidin-3-ylmethoxy)quinazoline

(105mg, 33%).

m.p. 211-212°C

'H NMR Spectrum: (DMSOd,) 1.08(m, 1H); 1.50(m, 1H); 1.78¢m, 4H); 2.08(m, 1H); 2.16(m,

3H); 2.62(m, 1H); 2.82(m, 1H); 3.95(s, 3H); 4.00(d, 2H); 7.18(s. 1H); 7.32(m. 1H); 7.52(dd,
20 1H); 7.58(t, 1H); 7.79(s, |H); 8.35(s, LH); 9.52(s, 1H)

MS - ESI: 431 [MH]"'

Elemental analysis: Found C 599 H 55 N 12.9

C»H,N,O0,CIF 0.5H,0 Requires C 60.0 H 5.7 N 12.7%

25  Example 16
3-(Methylsulphonyl)propan-1-ol (0.6g, 4.3mmol) followed by 1,1°-
(azodicarbonyl)dipiperidine (4.2g, 16mmol) in portions were added to a stirred solution of 4-
(4—chloro-2-ﬂuoroanilino)-7-hydroxy-6—mcthoxyquinazol'me (1.5g, 4.7mmol), (prepared as
described for the starting material in Example 2), and tributylphosphine (4.0ml, 16mmol) in
30  methylene chloride (50ml) under nitrogen. The mixture was stirred for 18 hours, the resulting

precipitate was collected by filtration and dried to give crude product (1.36g). The solvent was



wi th net hyl ene chl oride/ net hanol (a gradient from80/20 to 70/30). The
purified product was dissolved in nethylene chloride/ nethanol angglyid

et hereal hydrogen chloride (25ml) was 10 added. The precipitated producgm
was col | eqygdshyssfyi | tration, washed with ether and dried topcgicdi7/02ss
(E)-4-(4-chl oro-2-fl uoroani K no) - 6- met hoxy- 7- (4- (pyrrolidin- I- (ﬁ%bu 5 en-1
- yloxy)qui nazol i ne hydrochloride (I~ éég 33% . 'H NMR Spectrum (DVB(d, ;
CF, COOD) 1.85-1.95(m 2H); 2.0-2.15(m 2H); 3.0-3.1(m 2H); 3.5-3.6(m

2H) 3. efalvedXrdm tie filtrageshy Sidppratin® 36di theak§iducwas ptified by Eolpumn6. 35(t d, |

VS - el Chinmstenphy pife Menslens apriy s nnilin etidieprdiops fboo o 381D,

C . H2, Nﬁ?e @Llﬁl-guﬁﬂe?@g.ﬂodﬁé'mﬁﬁﬂﬂatw%& a'éémﬁkiaéd il sb d7p/e&et J&fecﬁefdafg i ng

' rraterlal was prepared as follows: Thionyl chloride

added difipparidheandairiedsb igiveefdrtser] cmideoprodidct 20.5bgit yﬂ&ﬁlpdteofmh d(el@g,xraﬁdxﬁml )
in toluene (15ml and pyridine (10.3nml) coal egﬁ_&‘ C. The mxture
“stirted "PRH“fG Dyfelmn shrogynesarhyas b @*’%E‘Lﬂ‘@e er isEKlesedust (bais- |T(19§

water. [Hee p”la&ﬁ}c&’sr \%ee@@c%ggﬁs&segga&h%%mgw u?&&?cfne Fﬂélﬂﬁ‘{}hﬂegﬁéﬁgéﬂéﬂ‘%nd”as hed

w th sat’urat agueous rogen car ona e SO

brine, @tHeeshl h)MuoRYd clfibrdé tﬁml\uﬂaatm setatiogyaided. Thy peaciiintal product Wae resi due
was purified by colum chromat o?raphy el uti ng wi th petrol eum ether/ether

(7/3) t coli¢ated hy Sltrasioptand recrystallisesd fr¢m methano m}hylem mlcbﬂwm@mgwml )

1.68 4.18(d, .2 3(d,
added atbshitra-F 008 Gty s ey S pom D rpo gty ‘aamf%i" st
in §@! U%?@r&ﬂ%(@@né hegy xture stirred and heat ed at 60"C for hour .

The vol afiles were rendved by evaporation and the residue was pur| fied by
chr omat agpaph30°C 9 MAY 2 006 WO 98/ 13354 - 65 PCT/ GB97/02588 eluting with

t hyl de/ nmet L4 ol ) but - 2- yn-
"1 (4B ithecs 'ec?ru&ex@@%c&?ﬁaﬁ b6, HEBASC Y Taolsopit il 3"
3. 44(t, 2 [1)\o n I
(o 3(9, e HEN T i VAR ‘f‘Q(*’3?%"%“2‘5‘?‘55é‘%)u!%éﬁfg?%#”°
lithi umMSurESllm MHRT de (2.35g, 62mmol) in anhydrous

15  Elemental analysis: Found C478 H42 N 88 S 6.7

C,,H,,N,O,CIFS 1HCI Requires C 474 H 42 N 90 S 6.8%

The starting material was prepared as follows:
A solution of 3-(methylthio)propan-1-ol (5.3g, 50mmol) in methanol (500ml) was
20  added to a solution of OXONE, (trade mark of E.I. du Pont de Nemours & Co..Inc), (30g) in
water (150ml) and the mixture stirred at ambient temperature for 24 hours. The precipitated
solid was removed by filtration and the methanol removed from the filtrate by evaporation.
The aqueous residue was saturated with sodium chloride and extracted with methylene
chloride (4x25ml). The aqueous residue was then saturated with ammonium chloride and
25  extracted with cthyl acetate (4x25ml). The extracts were combined, dried (MgSO,) and the
“solvent removed by evaporation to give 3-(methylsulphonyl)propan-1-ol (610mg, 9%) as an
oil.
'H NMR Spectrum: (CDCly) 2.10(m, 2H); 2.96(s, 3H); 3.20(t, 2H); 3.80(t, 2H)
MS - ESI: 139 {MH}"
30



THE (8nl) and the mxture stirred and heated at 60C for 2 hours. The
m Xt l(.ll’e \)Nas cooled to 5C and 2M aqueous sodi um hydroxi de sol utign (ms
was added dropw se. The resulting suspension was flltered and the

vol atiles mevpwedsd romthe filtrate by evaporation. The resg 7
di ssolved in a mxture of nethylene chloride/ethyl acetate, &&r‘gl?f 'PTv‘ij%ozL)
and the 10 sol vent renoved by evaporat(f M. The residue was purified by
col utm chr omat ogr aphy on al um num oxi de eluting with nethyl ene

chlorid&!wdgl (97/3) to give (E)-4- (pyrrolidi n- | yI)but-2-en- | -ol

(2,099, 0% R SRS S s Bal e 2ol 4, 3 27
- - or. X
L o e bl 8 SN OB 0

for 30 m-hydrexy-6Inethpxyavinagaling 3tQg, Omnas), zﬁbchmdl a$ chZ:gBéd tﬁﬁdhcimﬁei\?mg?ﬁ i gt oy
t n an extracte

ncet At o T3 iR F8mplE Dt BPEen i haspbiRes Rie Shﬁww mahyiznnichlorida cr

then brig B@Orﬁgd'ﬂ% r&tibNMakdute wad'irVed @RF %ﬁgur Ve(ﬁj{f)?‘}lfﬁ ﬁ-ﬁ? orat

]
and the residue dissolved in acetone/rre ano ?HE éal
hydr ogerwertkamévid la{chjmdoraﬁhm amdethe |rédidhg: \pﬁsqmrm::ﬁaiy%o\l@ﬁn eRlohfaedgesh X:lutm

dd d d cuumto gl
f4 [ I( L : g';r;) 09_1 WV\%BT Pmrfﬁilgérﬁ t %[ aazgregg)égtggm%%ﬁo trolz7%|/270§(: Tef‘xre é)}lniﬁed proldgc(:at was
?{ g (r) oXyQﬁMlv)eB lupﬁ{eﬁﬂlé}isépdgg{r@&&ﬁ&%lﬂ%é@%) ngé/tggr(:gl% %rogfﬂ)c ?gglg(

12H)10 Saﬂﬁéd Tlﬂﬂpﬂ@upntdteﬂ%f&ucﬁ%s col&cﬁabgﬁlﬁa{lan v.7asﬂ§{\§xth t]:l:hexlir'%c?n %S b 3
H); 7.50-7. o i oldd, 1 1) 11) 1°82( br
s, | S‘WS( %'Ch o2 ‘Nm‘oamnvhé-me@pxyﬁq4n(ayarqm||m-\1@a)tpnepaf.ed as

CT/ GB97/ 02588 A m xture of
f40|(|40\tl)\?3' @q%%%l;{}gea rgﬁq{rll%?&%ﬂr%;&rﬁw "6- met hoxyqui nazo | i ne (1 29,
3. 3mm|)prm$moedna$Dm cedcOOD)tNg - BHMmL.| %teﬁm{bgﬁ rrgl e 48)

1- brono-3- chl oropr opane gl 6nTL | 6mol ) and pot d5Si um car
15mmol ) Z2H): B @(25 ) w@8(d, 2H): 4. 1(s, 3H); 4.95(d, 2H); 6.1(1d, 1H); 6.35(td, lH) 7.4(s,

15 1H); 7.45(dd, 1H); 7.6-7.7(m, 2H); 8.15(s, IH); 8.90(s, 1H)
MS - El: 443 [MHY}’
Elemental analysis: Found C 527 H 53 N 10.8
C,H.N,O,CIF 0.6H,0 1.85HClI Requires C 53.0 H 52 N 10.7%

20 The starting material was prepared as follows:

Thiony! chloride (9.3ml, 128mmol) was added dropwisc to a stirred solution of 2- ’
butyne-1,4-diol (10g, 116mmol) in toluene (15ml) and pyridine (10.3ml) cooled at 0°C. The
mixture was stirred for 3.5 hours at ambient temperature and then poured onto ice water. The
mixture was extracted with ether, the organic layer was washed with saturated aqueous

25  sodium hydrogen carbonate solution and then brine, dried (MgS0,) and the volatiles removed

by evaporation. The residue was purified by column chromatography eluting with petroleum

ether/ether (7/3) to give 4-chlorobut-2-yn-1-ol (4.74g, 39%).
"H NMR Spectrum: (CDCL,) 1.68(1, 1H); 4.18(d, 2H): 4.33(d, 2H)
Pyrrolidine (7.8ml, 94mmol) was added dropwise to a solution of 4-chlorobut-2-yn-
30 1-ol (4.74g, 45mmol) in toluene (40ml) and the mixture stirred and heated at 60°C for | hour.

The volatiles were removed by evaporation and the residue was purified by chromatography



heated at 45C for 3 hours. The m xture was allowed to cool, was diluted
wth water and 5 extracted with ethyl acetate (3x70nl). The orgar&g MAY
extracts were conbi ned, washed with water and brine, dried (MJSQ) andmﬁe
vol ati | es wopgnywaoved by evaporation. The residue was tri 9/0 it h.
hexane/ et hyl acetate, collected by fi Ig}ati on and dried under vacuu o]
give 4-(4-brono-2-fluoroanilino)-7-(3-¢hloropropoxy)-6-net hoxyqui nazol i ne
(492mg, 34% . . 'H NVR Spectrum (DVMBQd6) 2.24(m 2H); 3.80(t, 2H); 3.95(s,
3H); 4. 2Byung with r,nemymesehlomieimséwpnql.(aé 4Y g erd-(PEidlidin- 16@)keld2-fn-H)Gl

7. 80(s, JUE)%))?B 35(s, 1 H; 9.52(s, I HH M - ESI: 440 [MH' Exanple 19 A
sol utior_g or’ NE, (trade mark of E.J. du Pont do Nenours & Co.,l|nc),
(390nD) 'HISMRNSp&tram: (CDIC),) wee (8 dednd2 k9t a4 13P 3 Wdl f

4-(chloro-2-fl u%?oani I«i no)l-)7- :S,-'(g?hyl t hi OI?EE(L)ES(I()QSW 46%%t2r1{[3xyqui nazol i ne
(75ng, 0. 18moWA) salutioreefifatryirrolidiroiiyl)band-yoh-ohi43 g3 neioly ireDHE 02036 wdiour s
~at apbie f erature., The reactji.on nixture s ,basified with aqueous

Sod im ss BRBRIE4P BGHREBSIoh L ELRRATU R W aBHC i 416, S2mymOlhiscadny ovs
(3x25m)r tsi i j ' LD wat er and then
T h b B R e N ol s The i ol ie
sol i d r é%C dud 2asqueens saliuh lhydsnkide siuttirh@Bmirwhoddled dXcpWsd. OTheHe¥fitin

4- (chl oro-2-fl uoroanilino)-7-(3-(ethylsul phonyl)propoxy)-6-net hoxyqui %azol i
ne (35MgSPendon was flierad agddbe velatiles mivoyrs) framabe gltyatfsw evapofRipm ThE) ;

3.15(q, ey ; i) : 20 I.H); 7.35 . AH);
7.5-7.6( ém)SH‘)z'W %‘ ‘@%B‘Eeg,qﬁ%ﬂé;‘&g%EF&@%%‘“&“&%&QY,‘%E%@ gﬁé‘g)&"g&%@land%’a

[ VIO Fooivel@ ohoved By 6daprationl eTmiesiuanas ysdifid W@&L%Nh%t@a hy o

0. 5H20RequiresC 51.91.1 4,.8N 9. 1% The starting material was pr p%r ed as

f ol | ows 2lusgnumaxiqds gluting with methylene chloride/methanol (97/3) to give (E)-4-(pyrrolidin-1-
4-(4-ch - 2-F Luor il 4 ) - 7- hydr oxy- 6- met hoxyqui nazol i nc (957ng,

3nmmol ), Iy%%e%g?eld&a@%gg’sw}l) )ed for the starting nmaterial in Exanple 2), 1
- br onmo- SH NMRMPEcE006 (CHOL,9 8/8b3RAS4HRGT (6B 4H92P 3% r3. AP 455! L5QRIOpANe

(2. 3649, 15rrrm:\8)% and pgt ass"?um glgr boﬁat e@g. i1{:}9??2(#%&) ?ﬁ\’%lvFﬁng%?’was
heat ed 3H)40C for 1.5 hours. The mixture was allowed to cool, was diluted
Wi t PS wat er and

Example 18
A solution of 4-(4-bromo-2-fluoroanilino)-7-(3-chloropropoxy)-6-
mc;thoxyquinazoline (150mg, 0.34mmol) in 1-(2-hydroxyethyl)piperazine (Sml) was heated at
100°C for 30 minutes. The reaction mixture was allowed to cool and made basic with aqueous
20  sodium hydrogen carbonate solution and extracted with ethyl acetate (3x350ml). The extracts
were combined, washed twice with water, then brine and dried (MgSO0;). The volatiles were
removed by evaporation and the residue dissolved in acetone/methanol (10/ 1) (50ml) and
ether_eal hydrogen chloride added. The resulting precipitate was collected by filtration, washed
with ether and hexane and dried under vacuum to give 4-(bromo-2-fluoroanilino)-7-(3-[4-(2-
25  hydroxyethyl)piperazinyl| propoxy)-6-methoxyquinazoline hydrochloride (180mg, 80%).
'H NMR Spectrum: (DMSQd,) 2.35(br t, 2H); 3.2-3.8(br m, 12H); 3.80(t. 2H); 4.02(s, 3H);
4.35(t, 2H); 7.45(s. 1H); 7.30(s, 1H); 7.50-7.58(m, 2H); 7.76(dd. 1H): 8.42(s, 11H); 8.80(s.
tH); 11.82(br s, 1H)
MS - ESI: 534 [MH}
30

The starting material was prepared as follows:



extracted with ethyl acetate (3x50nl). The organic extracts were conbined,
washed with water and brine, dried (MgJSO4) and the vol atiles Verep r,ﬂpyﬁg
by evaporation. The residue 5 was triturated wi th hexane/ et hyl acegate, .
col | ect ed bwofeshdasati on and dried under vacuumto give

4- (4-chl oro-2-fluoroanilino)-7-(3-chi aqropropoxy)- 6-net hoxyqtﬂﬁ??ﬂ’qzw
(650ny. 55% . 'H NWR Spectrum (DIVISOjéﬁ'Z. 26(m 2H); 3.82(t, 2H); 3.95(s,
3H); 4.26(t, 2:.—3; 7.20(s, IH; 7.32(dd, IH); 7.48-7.60(m 2H); 7.80(s, |
H) . 8. ﬁS( Is 1 (mzxgmaezqfs‘t,-(%bt)olmesz-ﬂuskoana%%-Fmsﬂd'mzxy%-ﬂlmos&yqﬁﬁaamméqii.izg,m
et hanet hi 1 N oY and 4-(4-chl oro-2-

f | uor oan F ?ﬁ"ﬂ%@ pf@ﬁg Hi%3 PSﬁ%ﬁ%@)tg‘B 5%‘%&%6&%}?{6#’ Ak Esample 482217hrpm®357mo1l)
in DMF  ¢chigFdpro B.binl ! 186h : urs., The. r tion

m xt ure was gl%é to cooll?&g\)\agfﬁ%l G%&Z‘\%;ﬁ{g&%?%ﬁ%%%ﬁ ﬁ%ﬁ&%“@/@ PRS
et hyl acBeatedal43%Q Som3 hourhie The tnixtateswarealwed e bbdlSahas W@ ithi WiteMBHE"

(x2),c an n, brin and drj SH). The solvent was 15 renoved by

ev aposr at ?’(‘)t?lﬂgwdw‘tdﬁ 8&P’ L:%qeffﬁ%{%ggmﬁ)ec hegreanic exteacts wire sompinedcwastted it ane t o
grve water and bri i i . .

4-(chl oro-2-f1 Lor pariried (MeS 9!(2&5‘-‘1(‘3 NOPHISS 155 SHSYSS DY exmaraigny Thedsgitvne
(86ny, 4998 triturdtedvRitiShecnelerty| (EMVREH)ede® B¢ Hitrdidh;and dPR0Mhd2 ) u’xgﬁg(t-
2H); 3. 95&3, él—% 4.£§(t. 2,}1): 7.18(s, | ; 7.33(dd, 1 H); 757 (m
21-1); 7EYE(*5*-tromo-2-Juataailing)-7y(3-chlosorrepoxy )} ymaBoxy Einiazo e ({9, 32%).
Exanpl e ' . : . '

4- (chl or 2? Eu\{ﬁl{l’? gfé %%l'%{ﬁ] @1"3?999)%7%4#3&3 H %1%9%&%?1196@2 Sdsi26(8 25Bg7.20Gs,

Omol0) , {(H)ehd-245an, 2188 qra3pey 1HYY 7.86@, ﬁqﬁrgtysgglp&t(;e_;m!, y Exanple 2). 1

- br ono- 3: eﬁrahydro ranyl oxypr opane (2.5g, I mol ) ‘and pot assi um \
car bonatMst(S.%,‘M@é%I) in 25 DVF (50m) was stirred and heated at 90C for )
3 hours. The reaction mxture was allowed to cool, was diluted with water
(500m ) and extracted with ethyl acetate (3x100m ). The extracts were

conbi nedExamphetd wi th water (x3), and then brine, and dried (MpSO4). The

solvent was renoved by evaporation and the residue was purified by colum
chr omat ogr aphy “esUeienPiP XN t(tigde manktaftiel. diirenipder Néme drsi% QU fric) \BS0mg)

t i t hyl tate/h t 4 30
et 5 o- S EEF 2T M bdes 850450 5 ¢ 308 ator ahuiranyinahT 3 s tblotmopopygui na
zoline  é-ndllagkyqdftitdolin (95HEN0. 2AmoYYon FARIP At omiPEnd RS TR LO2288, 14

hours at ambient temperature. The reaction mixture was basified with aqueous sodium

hydrogen carbonate solution and extracted with ethyl acetate (3x25ml). The extracts were
combined? washed twice with water and then with brine, dried (MgSO,) and the solvent
20  removed by evaporation. The solid residue was recrystallised from cthyl acetate/hexane to
give 4-(chloro-2-ﬂuoroaniIino)—7-(3-(ethylsulphonyl)propoxy)-6-methoxyquinazolinc
(35mg, 43%).
'H NMR Spectrum: (DMSOd,) 1.24 (1, 3H); 2.22(m, 2H): 3.15(q, 2H); 3.95(s, 3H); 4.25(t,
2H); 7.20(s, 1H); 7.35(dd, 1H); 7.5-7.6(m, 2H); 7.80(s, 1H); 8.35(s, 1H); 9.54(s, 1H)
25  MS - ESI: 454 [MH]'
Elemental analysis: Found C s51.7 H 4.6 N 9.2
CyH,IN,O,CIFS 0.5H,0 Requires C 519 H 4.8 N 9.1%

The starting material was prepared as follows:

30 A mixture of 4-(4-ch|oro—2-ﬂuoroanilino)-7-hydroxy-6-methoxyquinazolinc

(957mg, 3mmol), (prepared as described for the starting material in Example 2), 1-bromo-3-



mp. 1 84-185C 'H NMR Spectrum (DvSQd6) 1.35-1.54(m 4H); 1.55-1.75(m
214); 2.05(m 2H); 3.35- 3.45(m1 H); 3.66-3.84(m 2H); 3.95(s, %MAYZ(IIS
4.23(t, 2H); 4.60(s, 111); 7.18(s, | H; 7.32(dd, 1 H); 7.5-7.6(m 2H);
7.78(s, | wds/Ba3shb(s, | H); 9.53(s, | H 5 M5 - ESI: 462 [ Mti/GBowoassd al
anal ysis: Found C 59.6 H5.3 N9.1 25N304ClF Requires C59.9 H5.4 N
9.4% Exanple 21 10 A mixture of sodi um'nethanethiolate (70my, | mol) and

4- (4-chl oro- 2- quoroan 7- (3- chl or opr opoxy) - 6- met hoxyqui nazol i ne
(200ny, cblosmTepane (¢ 54'@6 é@d @e?éflmrwwtq&égsﬂém% r(BnDiwas
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reaction mx ure was aI o cool ran cted

with et faydraoa@@mhQtr(yﬁs)aé’éiﬁ&)axs‘ﬂﬁﬂ).ext\é afdaficvextiacts Wapé BaHbine@ShaHedWvith wat er
"(x2), 15 and then brine, and dried (MJSO4). The sol vent was renoved by

evapor atwater aad dringedriedMERO, )mthee‘&h}ls‘F%WFliesfé@OWd)hY evawrat@aetTép &gskaeane

t 4- fl |

22 (S5 et RS BRB RSB P, BB E, Bratiop apd drigg undss ey jor

S t - , A
4pgg( { U@vc( H)Q;ﬂﬁ)?o ?L-Bfgrg?oa}_aﬂﬁm) ﬂﬁc?lgrogﬁ{p‘ﬁbxyﬁlgbr%%ﬁg)@@mnaz@me (6§0r9§(59.31°/ BH) ;
111); 8. HZNMR $peehrumg (BY{S0d,) 2 2H(v2H); BR2(t, 288; 3. WIS)3HE>4326|611 éH27. 2\0(m xture

0. 7ol NI sy ER Bl AN B CE B8 B ORI, "Bt o ds).

2-chl orf}g §hy: 3 ﬁ sul phide (0.1m , - Imol) and potassi um car bonat e
(1.0g, 7mmo |n (10M) was stlrred and heated at 50C for 4 hours. The
read0i on m xt uAeniwase af salived etlanethidlate(@20mg, LiSmechol varid-@atidorosard ext r act ed

Wit h eth | acet 5m). The extracts, were conbi ned, _washed wth water
(x2), orcweﬂ *15>517né-° PREPERPOX Y- P MRsoY quinagoling (2 Amevt:d Tmereh s WY

O e SO i O B IR,
69 was diluted with water and extracted with ethyl acetate (3x75ml). The extracts were

combined, washed with water (x2), and then brine, and dried (MgSO,). The solvent was

15  removed by evaporation and the residue was recrystallised from ethyl acetate/hexane to give
4-(chloro-2-fluoroanilino)-7-(3-(ethylthio)propoxy)-6-methoxyquinazoline (86mg, 40%).
'H NMR Spectrum: (DMSOd,) 1.20(t, 3H); 2.03(m, 2H); 2.66(t. 2H): 3.95(s. 3H); 4.20(t. 2H):
7.18(s. 1H); 7.33(dd, 1H); 7.5-7.6(m, 2H); 7.78(s, 1H); 8.35(s, 1H): 9.52(s. I1H)
MS - ESI: 422 [MHY'

20
Example 20

A mixture of 4-(chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (3.28g.

10mmol), (prepared as described for the starting material in Example 2). 1-bromo-3-
tetrahydropyranyloxypropane (2.5g, 1 lmmol) and potassium carbonate (5.0g, 36mmol) in

25  DMF (50ml) was stirred and heated at 90°C for 3 hours. The reaction mixture was allowed to
cool, was diluted with water (500ml) and extracted with ethyl acetate (3x100ml). The extracts
were combined, washed with water (x3), and then brine, and dried (MgSQO,). The solvent was
removed by evaporation and the residuc was purified by column chromatography eluting with
ethyl acetate. The purified product was recrystallised from ethyl acetate/hexane to give 4-

30  (chloro-2-fluoroanilino)-6-methoxy-7-(3-tetrahydropyran-2-yloxypropoxy)quinazoline
(2.25g, 49%).



5 purified product was recrystallised fromethyl acetate/hexane to give

4- (4-brono-2- fluoroanilino)-6-nmethoxy-7-(2-nethylthioethoxy)qui nzagquhngms
(100mg, 34% . 'H NWR Spectrum (DVMsQd,) 2.20(s, 3H); 2.90(t, 2H); 3.92(s,
3H); 4.30(t WQb#13354 20(s, 1H); 7.42-7.54(m 2H); 7.62(dd, 1 H); 7.80(s, |
H; 8.36(s, 1 H); 9.54(s, | H M -ESI: 438 [ M * FoundC 48. $I9TAEII02588 S
7.3 Elemental analysis: CL8H'NLOZBr FSRe§8iresC 49. 3H 3. 9N 9. 6S 7. 3% Exanpl e
23 10 A solutjion of 7-(2-bronoethoxy)-4-(4-chloro-2-fluoroanilino)-6-

met hoxy quhBZ8f 88 € 130ny, 0. 36mol ), (prepared as described for the
starting R &l 2 i_n 1-et hoxycarbonyl pi perazine (1.5m)
was sti rreq:g&\g%%% 8%‘?%’8;@“%&26‘@-154(%411)3 .1-5)1/3He75ﬁmr2w)ez.waﬁn,aﬂ}l[ 0wed. t 0
cool , di | JH#6(MLHYB. 66384 (ANTLEXIIRAC trgfl. Y hyl.,acepate  (3x25ml). The
extracts Yr\ﬁr% conbi ned, \(Nasﬁlgg)gvgs?ﬁ 3\%gt)gr2§{i'><%)’éﬁ8?ﬁ’ﬁ§§; Di8Sel HufB2¢dd, ed 15
(MySO4) . TRE suf Sem 2 TRéd I8 BY(se VMR O SB($, qepyand the residue was

di ssolsvedyign. pge d 1 Methereal hydrogen'chloride (2ml) was added.
The resuldl';/fl ng@%flégil]Me was collected by filtration and then purified by

col um chElefirh@pi s:el uti ngpyg met hyl chl ori_de/ met hanol / aqueous
amoni a (94/5/ 1) . me purifi edwf)&rdgduct %’Vagggl ssol g’eé-:*i n acetbdel and | M

et her eal (I:rzy £t IEhl ori de (2Rkquiies addesg gThe rp‘sgl4ti ng pr iﬁi tate was
collected 20 by filtration, washed with ether and dried to é\f&e %

4- (4-chl oro-2-fluoroanilino)-7-(2-(4-

et hoxycarwp_iﬁger azi n-1-yl) et hoxy) - 6- met hoxyqui nazol i ne hydrochl ori de
(85, 469 . NVR Spectrum (DvsQdb) 1.20(t, 3H); 3.1-3.6(m 8H);

3.66(Br s. 2H):Adnig f Sodin : ; b © 7.40 2H) ;
(b 220 mcor i sl o S g Dsnlt 4

7.90(t, l‘E‘EDf. 7.65cdd, | H; 8 40(s.

H M - [ESfoanding)s M%Mﬂqrenmqmas-mr&x@qm&oanaw A 5 ARALY 8 Srared

C. Z41- | 2 dds@ied Forl it Qgﬁg%ﬁgqtii.r sC 48 6H 5. 2N 11. 800’Exar'rp?e)’ Pyogrdas

m xture of 4-(brono-2-tl goroant | MPiChvvar 18 Diveasystittied a8@ hi 164 at
8l F3mpler D0 B EME 1

(306ny, 70°C for 1 hour. The reaction mixture was allowed to cool, was diluted with water and

extracted with ethyl acetate (3x25ml). The extracts were combined, washed with water (x2)

15 and then brine, and dried (MgSO0,). The solvent was removed by evaporation and the residue

was recrystallised from ethyl acetate/hexane to give 4-(chloro-2-ﬂuoroanilino)—6-methoxy

7-(3-methylthiopropoxy)quinazoline (143mg, 35%).
m.p. 169-170°C

!
H NMR Spectrum: (DMSOd,) 2.0-2.12(m, 2H); 2.08(s, 3H); 2.64(t, 2H); 3.93(s, 3H); 4.21(t

2H); 7.18(s, 1H); 7.33(d, 1H); 7.50-7.61(m, 2H); 7.78(s, 1H); 8.34(s, 1H); 9.53(s, 1H)
MS - ESI: 408 [MH]"

20

Example 22

A mixture of 4-(bromo-2-ﬂuoroanilino)—7-hydroxy-6-methoxyquinazoline (250mg

25 0.7mmol), (prepared as described for the starting material in Example 48), 2-

h ! chloroethyl
methy| sulphide (0.1ml, Immol) and potassium carbonate (1.0g, 7mmol) in DMF (10ml) was

sti ) } .
1rred and heated at 50°C for 4 hours. The reaction mixture was allowed to cool, was diluted

Wi .
ith water and extracted with ethyl acetate (3x25ml). The extracts were combined, washed

with water (x2), and then brine, and dried (MgSQ,). The solvent was removed by evaporation

30 . .
and the residue was purified by column chromatography eluting with ethyl acetate. The



0.84mmol ), (prepared as described for the starting material in Exanple 48).
2-chloroethyl 2 9 MAY 26 WD 98/13354 - 70 PCT/ GB97/ 02588 et hyl P%ﬁd 5
(0.15n1, |.3mml) and potassium carbonate (0.5g, 3.6muol) in DV ?m

was stirreaomsdssssat ed at 50C for 1 hour. The reaction m xt \Pq@gToadgsovned
to cool, was diluted with water and e‘ﬁ]racted with ethyl acetate (3x25nl).
The extracts were conbined, washed with water (x2), and then brine, and _
dried (MySQ, ). The solvent was renoved by 5 evaporation and the residue was

puri fi equrified prodyat Was restalisap ispreethy! argtari/héxape iy pive de@k-bramo-Zhe purifi ed

product awvas recrystal lised.fromethyl acetatel/hexane [ 4- (4-

br ono- ZWG%?'HQH%{F%#‘)%@ 3’?’?3-@#’#\?}?‘?&?‘8’5&“&‘% q'B‘-‘ﬁél'ﬁ&b@‘ﬁ‘an‘g@'i nc (221ny,
589) . ' HINWRRSEEUMT(D $Y0d, 2AG:12.90H2H)23 66(U3 2. 30R- AL b D)
3.95(s, 3H); 4.30 tfmgm; .20(@5, 1§H)(31%02}'{8(%%{39'3_'??"%3%(%(%6zzafs"'h{)

7. 65( dd 7-42-Hp4(ny, Bty 3,62(dd:) H),07.88(6s| H); 8H)6(sLAHY.54ESIH) 452 [ MH] ' Exanpl e 25
A sol ut 'N?$] %&Ig%ﬂmtrade mark of E.I. du Pont de Nenmours & Co.,lnc),
(1501) N —wat ) was added to a sol ution of :

4- (4- br @i@nithll ni |1 no) -Fauad- et hyl Ehipet haxy ) - - net-hoxyqui nazol i ne
(125nyg, (l) 2%1%#0#?{ﬁ(ﬁpreparedﬁoat'éadescrigeﬁﬁgnr@x%%rplrgs%g) ,r§9i7}r']19rret hanol (1
Or ). TKgH,gd€2,BonS m xt ure vRexuires r r edCf49.3 16HMhar sNag.6andi7?egw, t enper at ur e,
the nmethanol was renoved by evaporation, the aqueous residue was basified
wi th sodium hydrogen carbonate solution and then extracted with ethyl

acet at egrﬁxéjﬁ%ggg. The extracts were conbined, washed with water (x2), and
then brine, and dried (MgSO4). The sol vent was 20 renoved by evaporation

andl@ he resi dug selasiopof 72 édorhyethoky)ri (L EilonRL MubrRRliR) 4 ng with et hyl
acetate and then with nethyl ene chl oride/ nethanol (9/1) to give
4- ( 4- br &Hasboxyquinazoline (130mg, 0.36mmol), (prepared as described for the starting material in

o b AR el E Rt PR BB s e Ry Do T s (m
T 7 Bt S Garda oy coopie it whiiehd SRlsads SRy alfdate |
. - /. m ; . , ; . S, ; . S, ; . S,

H) I\/Bl - (E@Smmgﬂéhqmmcts \B«fa:«?pméir@e. fugsmg vdtmwatho (k23 mad dgmusircparddried n
Ex A (- - 2- ilino)-6- 3 . . :
ot Moy (RSSO PHS 35 e H yB0rhiien b euiesiduestan issolygshimastere as

descri b@fd i M ethereal hydrogen chloride (2ml) was added. The resulting precipitate was collected

by filtration and then purified by column chromatography eluting with methylene
chloride/methanol/aqueous ammonia (94/5/1). The purified product was dissolved in acetone
and 1M ethereal hydrogen chloride (2ml) was added. The resulting precipitate was collected

20 by filtration, washed with ether and dried to give 4-(4-chlore-2-fluoroanilino)-7-(2-(4-
ethoxycarbonylpiperazin-1-yl)ethoxy)-6-methoxyquinazoline hydrochloride (85mg, 46%).
'H NMR Spectrum: (DMSOd,) 1.20(t, 3H); 3.1-3.6(m, 8H); 3.66(br s. 2H): 4.00(s, 3H);
4.08(q, 2H); 4.65(br s, 2H); 7.40(m, 2H); 7.90(t, 1H); 7.65(dd, 1H); 8.40(s. 1H); 8.80(s, 1H):
11.66(brs, 1H)

25 MS - ESI: 504 (MH]'

Elemental analysis: Found C 48.6 H 5.0 N 12.2
C,H;;:N,O,CIF 1H,0 2HCI Requires C 485 H 5.2 N 11.8%
Example 24

30 A mixture of 4-(bromo-2-fluoroanilino)-7-hydroxy -6-methoxyquinazoline (306mg,

0.84mmol), (prepared as described for the starting material in Example 48). 2-chloroethy!



Exampl e 21), was treated with OXONE, (trade mark of E.I. du Pont de Nenours
& Co.,Inc). 2 9 MAY 2006 WO 98/ 13354 PCT/ GB97102588 - 71 5 (84nm)g gngax ?@6
product was purified and isolated to give 4-(4-chloro-2-fuoroanil | no) - 6-

met hoxy- 7- ( X134 ul phi nyl pr opoxy) qui nazol i ne (75nmy, 299 . P&&% 2588,
Spectrum (DVBQd6) 2.18(t, 2H); 2. 60(5,703H) 2.78-2.98(m 2H) é (’
4.25(t, 2H) 7.20(s, | H); 7.35(dd, '50-7.61(m 2H): 7.80(s, 1H):
8. 53( s, ( ESI : 424 [ " FoundC 53.4H 4.5N 9.8

i oot ol et Sf’y}‘i‘d% Ot b Ame) IErRARSSIugL earbonaie(USE . @n@%)ﬁnwpelm)lo A

sol uti on Wis ¥MNEnd Gt de Nemour
(800m) i n wat eFm( gn%t?@\%aimgﬁcfgghiﬁg a h(ségffﬁ%ﬁmﬁm W8 alloWed B ¢o éool, was

4- ( 4- br ordilueds With mateniahd extracted(\Ritle ethy a&uaem@sm? ﬁhé@t&%ww%i? Ljne

(320rrg, 0.7 repared as described in Exa 24), in et fanole ce’l
The#s m?‘) ‘Bﬁszﬁ? X&Z}’ andythen bringangd dr tﬂd (MBSQ).M $hasolzediiventreinevgisyat ur e,

the Beth,a,a ous residue was basificd

with sodi um%gwﬁiﬁéﬁggx&gde{% &%ﬁﬁ?{eﬁ%%ﬁ })un ekgf)ﬂ’ra&géﬁom Pngowith gthyhl or i de

and t hen asstareacibecpurifiet pedduyi washeetyatatlised SofiTthyl I&&&taﬁéfﬁ‘éké We'eS4-
conbi ned,, dri eggglgg ? and the solvent was renbved by evapoFatlo
resi due VRQM" ifino)at-61-gthyIthinetizeny)-6amdthoxyqeinaenind (AN O 98%).

chl ori de (A0 AR d ved by evaporation, the
resi due wg{s tr] ﬁ‘ gﬂMsﬁc%Yglr}@pg%alﬁ%;@’ 2814 %Hé/éel‘)iiy XH); #34¢ti 2d);and
dried to 120(s 14*)(44b(t0nmﬁﬁ@d LH). 7.65(dd, 1H); 7.8
fl uorﬁanl | ] @) 2-et hyI sul phony)l et h%xy) O(ﬁo ;)q& észélHi)ne
hydr 8€nh1 P a&St: 5% "H NMR Spectrum (DVMBQU6) 1.28(t, 3H):
3.25(q, 2H); 3.74(t, 2H) 4.00(s, 3H): 4.54(t, 21-1): 7.43(s, 1 H);
7.54(m | H), 7.56(s, IH); 7, 75(d. I H); 8.36(s, 1 H,; 8.78(s. | H);
11. 61( br Exaniplélps MS - ESI: 484 [MH' 25 Exanple 28 A solution of OXONE,
(trade mark of E. 1. du Pont de Nemours & Co..lnc), (800ng)

A solution of OXONE, (trade mark of E.I. du Pont de Nemours & Co.,Inc), (150mg)

in water (2ml) was added to a solution of 4- -(4-bromo-2- ﬂuoroamlmo)—?-(2-ethylth1oethoxy)-
15 6-methoxyquinazoline (125mg, 0.28mmol), (prepared as described in Example 24), in
methanol (10ml). The reaction mixturc was stirred for 16 hours at ambient temperature, the
methanol was removed by evaporation, the aqueous residue was basified with sodium
hydrogen carbonate solution and then extracted with ethyl acetate (3x30ml). The extracts
were combined, washed with water (x2), and then brine, and dried (MgSO,). The solvent was
20  removed by evaporation and the residue was purified by column chromatography eluting with
ethyl acetate and then with methylene chloride/methanol (9/1) to give 4-(4-bromo-2-
ﬂuoroanilino)-7-(2-ethy|sulphinylethoxy)-6-methoxyquinazoline (32mg, 31%).
'H NMR Spectrum: (DMSOd;) 1.21(1, 3H): 2.72-2.84(m, 1H); 2.86-2.96(m, 1H); 3.04-
3.12(m, 1H); 3.94(s, 3H); 4.42-4.58(m, 2H); 7.26(s, 1H); 7.42-7.55(m, 2H); 7.64(dd, 1H);
25 7.82(s, IH); 8.35(s, 1H); 9.55(s, 1 H)
MS - ESI: 468 |MH]'

Example 26
Using a method analogous to that in Example 25, 4-(4-chloro-2-fluoroanilino)-6-

30 methoxy-7-(3-methylthiopropoxy)quinazoIine (250mg, 0.6mmot), (prepared as described in
Example 21), was treated with OXONE, (trade mark of E.I. du Pont de Nemours & Co.,Inc),



in water (3m) was added to a sol ution of
4-(4-chl oro-2-fluoroanilino)-7-(2-ethylthioethoxy)- .6-nmethoxyqui %gq“wm%

(220nyg, é n nethanol (I Or). The reaction m xture was stir
for 20 hou?‘ﬁ@:’#m ent tenperature, the nmethanol was renoverCTiGB9I7/02588

evaporation. the aqueous residue was Ppasified with sodi um hydrogen
carbonate solution. saturated with sodium2 9 MAY 25 WD 98/ 13354 - 72

h
ext r act oapRpand b SR GRS plrlf B GG s B ine s abiorenblog gy
evapor atmeshoxy{Te(3rmstiylsnlpRiny Hrs sotyj§dinadolimc elsafe L8 hanol and 1 M

et her eal hydrogen chloride (1.2m) was added. The volatlles were renoved

by evapoHaNMRSpearainy: £} @ 8ty 2H)ir2a0Qe 3K B.73-DP pmdl); 396(s, 8Hy:ed by
a4 oni GPEE DT TR S 110 TR GBI, T 80 GoY-56536s. 1HY 9.55(s, 1)

‘met hgxycmsnml 4113[1\}]ng ochI oride (24mg, 9% . 'H NMR Spectrum (DVBSQd6)
1.25(t, 3. 30§q, 3.75(t, 2H); 4.00(s, 3H); 4.55(t, 2H); 7.36(s, |
H; 7.48 lcm«:ntalﬂaysw 58(t IFdﬂ)n,d 7. 64(Cfd53 KH); 8H2(%, IH N3 F8(s, IH M

- ESI The starfing material_was prepared as follows: A

m xt uredcgOH %ﬁl%go 2-f1 uor% 5 no) - F- Pdr oxy B4t hoxyqlih8%ol i ne
(450mg, |I. 4mm|) (prepared as described for the starting material in
Exanmpl e 2), 2-chloroethyl ethyl sulphide (0.2nl, 1.7mmol) and potassium

car bonatExamplé@? 1 Inmmol) in DMF (10m) was 15 stirred and heated at 50C

f or hours. The actl xture was allowed to cool, was diluted wth
wat 8P and ext racdP %%&H?i (t@ééﬁﬁ’éofgiis@hﬁ?m dederasuans & Co. lney, €800mg)

nbi t ol uti.o er and then
g?i n:aneané‘)g? i 1)(»\%,54833% wﬁg‘g‘% &e%(ﬂ\[}\ﬁ? Z’r@{? "c—“,)\/.)< a)?‘gm%ﬁetf‘@:"y@l ve
crude 46€pﬁembk¢qlﬁn&oilhuo3m bﬂﬂﬂ'}noﬂ (8?epﬁ¥e'ﬂ)ﬁs/() de\s/ﬁ}l'lbed in anmgled24&|m

Ithloethoxg) 6- net hoxyqui nazol i ne ( was u rectly. 20
Exanpl e Myhanol{10mjp.eT éq, reaction mixture was stirred for 20 hours at ambient temperature, the

£ (o oG AL OGRSt s Syt aerelpne (eSm P E
B e
t hen al P&stalg (B> Uiyl The axtsacts werd chmbirkd, died @MgSO,) and the solvent was removed
by evaporation. The residue was dissolved in acetone/methanol and 1M cthereal hydrogen
chloride (2ml) was added. The volatiles were removed by evaporation, the residue was
triturated with 2-propanol/hexane, collected by filtration and dried to give 4-(4-bromo-2-
20 ﬂuoroanilino)—7-(2-ethylsuIphonylethoxy)-G-methoxyquinazoline hydrochloride (200mg.
55%).
'H NMR Spectrum: (DMSOd,) 1.28(t, 3H); 3.25(q, 2H); 3.74(t, 2H); 4.00(s, 3H): 4.54(t, 2H):
7.43(s, 1H); 7.54(m, 1H): 7.56(s, LH); 7.75(d. 1H); 8.36(s, 1H); 8.78(s. IH); 11.61(brs, 1H)
MS - ESI: 484 [MH)'
25
Example 28
A solution of OXONE, (trade mark of E.I. du Pont de Nemours & Co..Inc), (800mg)
in water (3ml) was added to a solution of 4-(4-chloro-2-fluoroanilino)-7-(2-ethylthioethoxy)-
6-methoxyquinazoline (220mg, 0.56mmol) in methanol (10ml). The reaction mixture was
30 stirred for 20 hours at ambient temperature, the methanol was removed by evaporaltion. the

aqueous residue was basified with sodium hydrogen carbonate solution. saturated with sodium



at anbi ent tenperature. The reaction mxture was diluted with water and
extracted with ethyl acetate. The extracts were conbi ned, vvashed% V!
water, and then brine, and dried (MJSO™). The sol vent was renove

evapor at i oWO 98 B3pesi due was triturated with ethyl acetate/ R4aE807
collected by filtration to give 4-(4-chhoro-2- quoroanlllno')' 6- met hoxy-7- (2
30 net hyl t hi oet hoxy) qui nazol i ne (220ng, 44%. mp. 174-176"C 2 9 MAY 2006

tum DVSQd6) 2.20(s, 3H);
\2/\09?(3{ 133 4 PCT / %‘7‘/‘% 5 e%@;(ﬁfh}’lf[iﬁtatef§ Pt éxmptsgg%rgcoqnb;ned dried

7 49 7. 6 NI!gSZWand7th89&l$cnt|wd'|)rcm§v€t% va]a?)%m 9T§§‘ ldu,rev@ d\@ah"egéxﬁt 452

arrpe30Asqut|on of OX trade nmar de

Nem)ur s &C@nc/mmh)mol(aﬁﬂzmvg):therﬁal hmdregex( dhlﬁmde) (1visl) addd addedd TheSldifidsOferf
4- (4-chl oro-2-fl uoroani.li oxy-7- (2- et hyl t hi oet hoxy) qui nazo |'i ne

(200ny, CEBAYRSYY CVEBPRpaR: 3{&2 '&é'daswutﬁﬁ'aa%we}aa?nmPM)collmed hﬁﬁﬂtfmmh a@$ i
-MASr t enperature e

%13712'? SF EQ%JS%WEH{:J(?M V\noﬁh%ﬁﬂﬂ'ﬁ“ ﬁﬁ%- (Jﬁl l[ﬁmngr% te‘(ft wi t h aqueous

sodi um hymhtbg:qmulmohnaayeh-oshlbnﬂeQmmgirgl%)d (MgS™) and the sol vent was

d tion. The residue was triturated with ethyl
oot at ef MERTHE Creairee (MDY | PHIdA W0kl 28D 535 (LH) 9606, SyHS ST D)

| | (172ny,
G0op " o3PS EA TR S R PUAGH. PRRAARES 165 %?@(' ST 1T
3. 92(s, m ESI:S@0MEM) ; 7.22- 7.38(m 2H); 7.42(s, | H); 7.48-7.60(m

2H); 8.37(s, | H: 9.55(s, I H 20 M5 - ESI: 426 [M{" FoundC 46.011 3.6N
8.7 Wenental anal ysis: Cl, HL7TN3OXACI FS 2. 2H, ORequi resC 46. 4H 4. 1IN 9. 0%

Exanpl e 31 1, 1'“{CA&MH§ P nglv)gg |ger| dﬁ;ﬁ,\%éé 56g, 6.2mml) followed by

3(m:thy|th|o) 1-"prop added to a m xture of
4- (4- brono- 2- f | AliQeuné bf ﬂ@hk?m@ﬂﬁ%mhno)? -hydroxy -6-methoxyquinazoline (450mg,

1.4mmol), (prepared as described for the starting material in Example 2), 2-chloroethyl ethyl
sulphide (0.2ml, 1.7mmol) and potassium carbonate (1.5g, 1 Immol) in DMF (10ml) was

15 stirred and heated at 50°C for 2 hours. The reaction mixture was allowed to cool, was diluted
with water and extracted with ethyl acetate (3x50ml). The extracts were combined, washed
with 0.1M sodium hydroxide solution (x2), water and then brinc, and dried (MgSO0,). The
solvent was removed by evaporation to give crude 4-(4-chloro-2-fluoroanilino)-7-(2-
ethylthioethoxy)-6-methoxyquinazoline (230mg, 57%) which was used directly.

20
Example 29

A mixture of 4-(chloro-2-ﬂuoroanilino)-7-hydroxy-6-methoxyquinazoline (400mg,

1.3mmol), (prepared as described for the starting material in Example 2), 2-chioroethyl
methyl sulphide (0.168ml, 1.7mmol) and potassium carbonate (347mg, 2.5mmol) in NMP

25 (10ml) was stirred and hcated at 90°C for 1 hour, then allowed to cool and stirred for 16 hours
at ambient temperaturc. The reaction mixture was diluted with water and extracted with ethyl
acetate. The extracts were combined, washed with water, and then brine, and dried (MgSQ,).
The solvent was removed by evaporation, the residue was triturated with cthyl acetate/hcxane
and collected by filtration to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-

30 methylthioethoxy)quinazoline (220mg, 44%).
m.p. 174-176°C



6- met hoxyqui nazol i ne (225ng, 7.0mmol), (prepared as described for the
starting material in 25 Exanple 48), and tributyl phosphine (1.42mglg Mayl 8
mol ) in nethylene chloride (20nl) at 5C. The mixture was stirred at 5@
for 1 hourW@Pd18+4n for 18 hours at ambient tenperature. ThecTicmissses
were renoved by filtration and the volmatiles were renoved fromthe filtrate
by evaporation. The residue was purified by columm chromatography el uting

with et hyl C w /9. LNg 95/.5) iye
4-(4-br Qﬁmbf% ﬁf%&g{élh"ﬁ)l no d%ﬁ%@@%&}%&{ﬁ?ik@ ﬂégﬁy?éﬁi%%&b%é{&fﬁm%é@bl i ne
(400ng. 7S0RA. 1HYTAO-R6E, 25CT808, MAY 2946 MO, 9851348 - 74 PCI/ GB97/ 02588
"H NWVR Spectrum (DVBQd6) 2.08(t, 2H); 2.64(t, 2H); 4.00(s, 3H); 4.28(t,
2H): 7. M¥sESI3452 (MElUg8-7. 58(m 2H); 7.78(d, | H); 8.30(s, 1 H); 8.80(s, |
H M - ESI: 452 [WMWH} 5 Exanple 32 A solution of OXONE, (trade mark of E.I.
du Pont dc Nenours & Co.,Inc), (800nmg) in water (4.5ml) was added to a
-sol u§ i olExampfle 84- br ono- 2-fl uoroattili no) - 6-net hoxy-7-(3-
met hyl t hi opr opoxy) qui nazol i ne (300ng, 0.66mmol), (prepared as described in
Exanpl e 31), AmsomtomahOXQNBEradandrk hEE ki dit Pore deddersdurs @Qof,mc%],%ng)s at
ori de,

mbi ent . t . The 10 mixt di l uted with methyl |
s s HLHAR KO8 e 060 th A Ny obi-Shatas e TR e heny My SO

s e i c . . et NS
L oL e BB B B PP R kit ol 43

4- (4- br aowwghanol (10ml) and the mixture was stirred for 18 hours at ambient temperature. The
2-f/$djoroani | i no) ? met hoxy- 7- ( 3- met hyl sul phonyl pr opoxy) qui nazol i ne (235ny,
7340 mipture yagdilyted with\pgthdgae chiaride, wanmeshsd witaqueousispdiut Rpdroger3H) :

2130 ety A Ay St B g S AT e
42. 8113 v@bluimbaéd eihrihyl acsat/Viskde, Solktted N PABARSh ShPlhicRe B¢ 8% chloro-

43. 1113, 9N 7. 9% 20 Exanpl e 33
2-fluoroanilino)-6-methoxy-7-(2-methylsulphonylethoxy)quinazoline (172mg, 80%).

m.p. 227-230°C

15 'HNMR Spectrum: (DMSOd,) 3.18(s, 3H); 3.70(t, 2H); 3.92(s, 3H): 4.50(, 2H): 7.22-
7.38(m, 2H); 7.42(s, 1H); 7.48-7.60(m, 2H); 8.37(s, 1H): 9.55(s, 1H)
MS - ESI: 426 [MH]"

Elemental analysis: Found C 46.0 H 3.6 N 8.7

CsH,,N,0,CIFS 2.2H,0 Requircs C 464 H 4.1 N 9.0%
20

Example 31

1,1’-(Azodicarbonyl)dipiperidine (1.56g, 6.2mmol) followed by 3-(methylthio)-1-
propanol (0.32ml, 3mmol) was added to a mixture of 4-(4-bromo-2-fluoroanilino)-7-hydroxy-
6-methoxyquinazoline (225mg, 7.0mmol), (prepared as described for the starting material in
25  Example 48), and tributylphosphine (1.42ml, 6.1mmol) in methylene chloride (20ml) at 5°C.
The mixture was stirred at 5°C for | hour and then for 18 hours at ambient temperature. The
insolubles were removed by filtration and the volatiles were removed from the filtrate by
evaporation. The residue was purified by column chromatography eluting with ethyl
acetate/methanol (100/0 increasing to 95/5) to give 4-(4-bromo-2-fluoroanilino)-6-methoxy-
30  7-(3-methylthiopropoxy)quinazoline (400mg, 50%).
m.p. 250-252°C




1,1 '-(Azodi carbonyl)di pi peridine (355ng, 1.4mmol) was added in portions to
a mxture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-nmethoxyquifgzghy Rs
(150mg, 0.47mol), (prepared as described for the starting materral in™
Exanpl e 2) ,W2988335dycl opent yl oxy) et hanol (91 ng, 0.7nmol), (RS”E%%%?}E%
Nunber 4,515,814), and tributyl phosp_hi_/ge_ (284ng, 1.4mmol) in nethyl'éne
chloride (6m) at 0OC. The m xture was 'then allowed to warmto anbi ent
tenperaty mﬁg sti rregow 3.5 hours. Ether (3ml) was added and the

i nsol ubl e SRESIBP: Qde) 3P4 B0 A6t B A5, I 428tk oAles) 1B)pm
the filt por@atd Gin. JThe I as. di ssolved in acetone and I M
et her eal 7[1%?88%?\ 3 2???%1?8% g(gﬁéhﬁygva@(%@@d The m xture was left to
stand f oiMBOESGWASR [MHd]'t he precipitate was collected by filtration, washed
wi th acetone and dried to give 4-(4-chloro-2 2 9 MAY2 6 WD 98/13354 - 75
PCC/ GB97/ 02588

fl uorganid,gagf 16 32 (2- cycl opent yl oxyet hoxy) - 6- met hoxyqui nazol i ne

hydrochl ori ?‘(‘%30@, 60% . 'H NWR Spectrum (DVBQd(,) 1.4-1.8(m 8H);
3.75(t, 2H); 4.064latiod b OXONIO,((tradfihik JIf BY. (G Nefmof ; » 36080( T,

U Hys 7. 6add, TH 8 25(e 1R oS, 733(5,1‘3?(#'1‘)“n Pé’"k/?-‘“é’é’l“%%@“%%(%omgs

El enent alin %AKF {5 5@)) wasaddedtospsabutionbofi-(4-Brofo- LARbRENANREEmAhbij7L(3 HCL

i . .8. 9% i i I
(0. ount. " orao et E0Be & Smapoll ereped ot Besoriny s A,

1.579, owmet P UQ4sORial - V- 6-
gret hoquui .nazh?r?lﬁgﬁf%%ﬂgiﬁég@nf%ﬁe) . ( p?'Igggglgadh%usr?%g%rg:é‘ﬁtetgmps&mfrﬁ‘eTE? arting
1

ATt oyttt e gl el i
. 2D ne . c €. a . e reaction m xture was

al | oved f%‘n‘]_?’\%é%ns ISE%MWSH{B’{%?M‘H% bolfent rempYedely ¢\aporatinouThe refitae
eact] on e SR VOGRS, AL 4R850, 1 aqueots

sodi um hydrogen car bonate sol ution, water a M9- and

the sol vérfluareaniliad)-bymethaxy 748 +methy Eakp Hodgipdfo XD g uiszblih £33 L 9444
chromato raph)yo,,csl uting wth nmethyl ene chlori dg/’vrr%tahanol /Iaqﬁzeoﬁ?’ ZMi a
(100/ 8/ 1%."p'ﬂ1€ product was recrystallised fromacetonitrile, collected by

filtygtiom, i t | . agd, dijie '
7-(2-T N\ ?grl\{mlﬁbgg?%r g%'ﬁ? F}’g%zﬁ%@éfﬁ%@xg?% %ﬂggrﬁt"gk é%?ﬂﬁer SEKi% 304t 2H-
7.38(s, 1H); 7.5-7.6(m, 2H); 7.78(d. 1H); 8.30(s, 1H); 8.80(s, 1H)
MS - ESI: 484 [MH]"

Elemental analysis: Found C 428 H 3.8 N 7.8

CyoHyN,O,BrFS 0.5H,0 Requires C 43.1 It 3.9 N 7.9%
20

Example 33

I, 1"-(Azodicarbonyl)dipiperidine (355mg, 1.4mmol) was added in portions to a
mixture of 4-(4-chloro-2-ﬂuoroanilino)—7-hydroxy-6-methoxyquinazoline (150mg,
0.47mmol), (prepared as described for the starting material in Example 2), 2-

25 (cyclopentyloxy)ethanol (91mg, 0.7mmol), (US Patent Number 4,515,814), and
tributylphosphine (284mg, 1.4mmol) in methylene chloride (6ml) at 0°C. The mixture was
then allowed to warm to ambient temperature and stirred for 3.5 hours. Ether (3ml) was
added and the insolubles were removed by filtration and the volatiles were removed from the
filtrate by evaporation. The residue was dissolved in acetone and 1M ethereal hydrogen

30 chloride (0.6ml) was added. The mixture was left to stand for 60 hours and the precipitate

was collected by filtration, washed with acetone and dried to give 4-(4-chloro-2-



met hoxyqui nazol i ne (235ng, 25%. MP. 190-191 C'H NWVR Spectrum (DVSQd6)
1.36(s, 9H); 3.34(q, 2H); 3.91(s, 3H); 4. | 5(t, 2H): 6.98(t, | Mg MAY 2006
7.19(s, | H; 7.33(dd, 1 H); 7.56(m 2H); 7.78(s, | H); 8.34(s, 1 H):
9.51(s. | MO - ESI: 463 [MH' Elenental analysis: Founsi-f;cRéréesks 5 1
N 12.5 C22H24N404CIF Requires C 57.1 H.5.1 N 12. 1% Exanpl e 35 30 Sodi um
hydride (55ng of a 60% di spersion in m %eral oil. 1.1 mmol) was added to a
sol uti on_of tarl d 120ng, 1.06mmol) in DWVF (5m ) at anbient

t enper at Bper Hﬂ Pﬁﬂ‘%"mtbm%@&thoxmmMhanYdtOQlﬂgadaf BOmeand
the m xt gyogy. stlrred for 30 mnutes. 7-(2-Bronoethoxy)-4-(4-chloro-2-

f1 uor oani |'i no) - 6- met hoxyqui nazol i ne (428ny, Imml), (prepared as descri bed

for the 41 NMR Spectrmhe(DMBEOd) lEa(-amqhesﬁ%)z 751 2@NF4 o8 hnwzo(@%dmf?g the
resultln&#)oale reen solution was stirred for 18 hours and then quenched

with wat THEAd JiHhs 7108¢. %\E?Q%%\/’éﬂ By56, bk Ffe?8(s,ildh, and the residue
Bart n water and ethyl acetate. The organic phase was
separ at ‘gl%aﬁ%gdm?%gmth wat er and then dried (MgSO™4). The sol vent was
renmoved Bi¢neuepahaydion, and Faend esi dues wag puri fiedy by coly
chrorrat_c[)arapg%/ el uti n&)wlth ethyl acetate then et hy? acet ate rret hanol
(9/1). OfGIEd FhfbHidet Requirescr ystGiSbilsed f ribrd.2 et hyl Mcgved e and
hexane, coIIected by filtration and washed with ether to give 4-(4-chloro-2
10 fluoroanilino)-7-(2-(2,6-di oxopi peri dino)ethoxy)-6-net hoxyqui nazol i ne

(252ng, Ellf |e;m p. 202-203 C 'H NMR Spectrum (DvSGd6) 1.84(m 2H);
2.63(t, 4H); 3.91(s, 3H); 4.08(t, 2H); 4.17(t, 2H); 7.10(s, | H; 7.34(dd,
| |-|)10 7.55(m Mthylhzﬁé(cacbokylh&e (08434 Smmbl)Wis fde Gopwisdth MRixtueDr: 459

15EIHE rft aI ?1317 6JzoundC 57.2H 4. 2N 11. 9 022H20\|40401FReqU| resC
57 6H 4. BRAGY Ighg emmghh 44-chlroz Slugraasilino) Jemsirow-6nmol ) was

At e e
trifl uorbemetlali ahd N-{termhutoxycarbonyl)ethanolamine (0. 354g, 2.2mmol) in methylene
chloride (20ml) at 0°C. The reaction mixture was allowed to warm to ambient temperature
15  and stirred for 4 hours. The reaction mixture was diluted with methylene chloride, washed
with aqueous sodium hydrogen carbonate solution, water and then brine, dried (MgSO,) and
the solvent removed by evaporation. The residue was puriﬁéd by column chromatography
eluting with methylenc chloride/methanol/aqueous ammonia (100/8/1 ). The product was
recrystallised from acetonitrile, collected by filtration, washed with ethyl acetate and dried to
20 give 7-(2-[H-tert-butoxycarbonylaminoIethoxy)-4-(4-chloro-2-ﬂuoroani|ino)—6-
methoxyquinazoline (235mg, 25%). -
m.p. 190-191°C
'"H NMR Spectrum: (DMSOd,) 1.36(s, 9H); 3.34(q, 2H); 3.91(s, 3H); 4.15(1, 2H): 6.98(t, 1H):
7.19(s, 1H); 7.33(dd, 1H); 7.56(m, 2H); 7.78(s, 1 H); 8.34(s, 1H): 9.51(s. 1H)
25  MS-ESI: 463 [MH]'

Elemental analysis: Found C 570 H 5.1 N 1235
Cy,H,\N,O,CIF Requires C 57.1 H 5.1 N 12.1%
Example 35

30 Sodium hydride (55mg of a 60% dispersion in mineral oil. | .Immol) was added to a

solution of glutarimide (120mg, 1.06mmol) in DMF (5ml) at ambient temperature under



0.4mmol ) and triethylamne (0.2nl, 1.4mmol) in THE (15ml). The reaction
mxture was stirred at anbient tenperature for 30 mnutes and tgfg AYZWB
vol atil es were renoved by evaporation. The residue was di ssol ve

met hyl ene cHIOUW1&4 the sol ution was washed with aqueous sogiymebydr
carbonate solution and then brine, driegd (MySO4) and the sol vent Was
renoved by evaporation. The residue was recrystal lised fromacetonitrile to

4- | 7- (3-] N-i sobut bony!
oo] br oporrest aldihe SR 3880 o0 B kil 7 Brmpociser iiiieaiamia.d. m p.
136- 137C fludrodvid UG . 1.93(t, 211
3.16(q, 2H): . 17???%%% : gﬁ ‘8%1 498%#@?"““591%‘(@3’? SdeﬁcﬁH%?dstfﬂHES'tamng &
7.32(dd, mgterigl:in Exsmpm&mwml%g wakjadaédmﬁi&éfrésulmléé%d) %l%sé?%mn }yg%ndc

MAY 2006 335 GB97/ 02588 7 -

57. 1H 4. @ﬁFV\é)f%q ]}lﬂ‘r‘é ?’g‘{‘%‘éﬂeysw W@M%wa@pmwwemanwedl&y 5.5N 11. 6%
5 Thesst avhpdrgkidibed thRl A sol yti on of

di-tert- butlill di car bonat @ 32 ﬁtg&eﬁ%)e %“ﬁﬁtﬁﬁ“éﬁéh EHF%F?dJWNB&IJ)c was
added dr @b@ﬁes\éastsgparasdland&dsmlm”&h oated hndBthRAdRRd Mgs?jppﬁpg;oé 10.1 g,

134mol ) %h yl ene chl oride (100m ). The T et B ¥ ¢ rred
over ni ghlrexaﬂﬁc REAtiGR SR the repidne was pmwﬁmtb)acplmnﬁhﬁﬁﬁ’dtblﬁﬂaﬁhfydélﬁﬂ(ﬁ#‘wlta

car bonat e 0 organic | ayer ‘was
( MySO4) o !ta %‘%‘5 escgmégée?iwgédéﬂbf h@@é‘ﬁi’lﬁépmﬂvct wagjicerysallfssd from

t tbtgd:dwhdhcm i | .
ﬁr N us wg,t ?TJ Q?CDCI ;Q)lm%c(tcs%mmtf"%é?“ﬁg}éﬁ%l”gq@’@gfsﬁﬁglgg 41%\)‘“’?@8& m

2H) ; fifos érﬂwswpmersdm@ethoﬁsi-s-moimmaaos.ne (252mg, 55%).
Tri phenyhp Ofthjf e (2 46g, 9.3mmpl) was added to a suspensi on T
4-(4-chloro-2 Iuoroanlllno) 7- hydr oxy- 6- met hoxyqui na7oline (1.0g, 3.1

ol ), (il eMReSpeasude@MBOAY f®1(m, 2H); 2.63(, 4H); 3.91(s, 3H); 4.08(t, 2H); 4.17(1, 2H);
7-10(s, 1H); 7.34(dd, LH); 7.55(m, 2H); 7.79(s, 1H); 8.34(s, 1H): 9.52(s, 1H)
MS - ESI: 459 [MH]"

15  Elemental analysis: Found C 57.2 H 4.2 N 119
C,,HN,O,CIF Requires C 576 H 43 N 12.2%
Example 36

[sobutyl chloroformate (88mg, 5.9mmol) was added to a stirred solution of 7-(3-

20 aminopropoxy)-4-(4-chloro-2-ﬂuoroanilino)-6-methoxyquinazolinc trifluoroacetate (151mg,
0.4mmol) and triethylamine (0.2ml, 1.4mmol) in THF ( 15ml). The reaction mixture was
stirred at ambient temperature for 30 minutes and the volatlles were removed by evaporatlon.
The residue was dissolved in methylene chioride, the solution was washed with aqueous
sodium hydrogen carbonate solution and then brine, dried (MgSO,) and the solvent was

25  removed by evaporation. The residue was recrystallised from acetonitrile to give 4-(4-chloro-

2-f|uoroanilino)—7—(3-[ﬁ-isobutoxycarbonylamino]propoxy)-6-methoxyquinazoline

(41.2mg, 20%) as a white solid.

m.p. 136-137°C

'H NMR Spectrum: (DMSOd,) 0.87(d, 6H); 1.80(m, 1H); 1.93(t, 2H); 3.16(q, 2H): 3.71(d.

30 2H); 3.94(s, 3H); 4.15(t, 2H): 7.16(s, 2H); 7.32(dd, 1H); 7.55(m, 2H): 7.79(s, 1H); 8.34(s,
1H); 9.50(s, 1H)



the starting material in Exanple 2), in nethylene chloride (25m) and the
suspension stirred at OC for 30 m nutes. A solution of g MAY 2008
3- (N-tert viaybgiasear bonyl ani no) - 1- propanol (0. 65g, 3.7nmol) in net 3/I ene
chloride (3mil ? was added and then diethyl azodicarboxyl at e {9I/gB#H#{025880
7.6mmol ) was added dropw se. The react/i7on m xture was allowed to warmto
anbient tenperature and stirred for 18 hours. The reaction m xture was

di | ut edM# ¢ BSiret7iyMHie chloride and washed w th aqueous sodi um hydrogen
carbonate solution, water and then brine. The resultant solution was dried
(MySO4) Elsmental analysivent remﬂbédd by evapdiiati on. H[he9 resNdueéwas purified

by colu graphy el wth | ene

chl ori dg;}n}'g‘ﬁf%fﬁtri et hyl a rcrl‘6510 dvr*rquﬁd the‘ﬁ @}é/ 4/ 1N 1b6%i ve
7-(3-(N-tert-

but oxycar bonyl am no) pr opoxy) - 4- (4-chl or o- 2-f | uor oani I i no) - 6- met hoxyqui nazol

"ine {620ny, AdXestartipg MaRrighwas prepared BA/Rls) 1. 36(s, 9H); 1.89(t, 2H); 3.1

1 o B e s o it
[ M) 2485 B@ﬂ%d%ﬂ@;ﬁv&@t@@ét%lmx& ff%[{n?ﬁqﬁfg} g §1l§of34£?f?‘°l) l?lo) 6

-(N-tert-butoxycarbonyl am no) propox

met hoxymethyéersichiveide§100ml). TheBewtiby miarawsledirfdMenik i aﬁﬁ%&%%%sheﬁhe

rred at anbient tenperature for 2 hours and the volatil

t t
\rmg?g Ir gwﬁﬂa@e%msvwd&m &droesy carpewate sgiktion,wrater and|thembrine Tieve
(1 SOORASIRRE s AR A e TR LT

trifluorcdacetate as an ol

7-(2- brmﬁdﬁitmbbt)ﬁy(aénﬁd”ﬂ-Dbthp@nél'(Q@Bgamd%)fH%)a &wmiéaewqu' nazoline
(425nyg,, lnmol ), (prepared as describ for *the starting material in
Exanpl e %WRa%nectaude%ﬂwyl 48(s,(9FEX; HyA84mi Pig); 2. 9bi oi 188); §.38@ARH)LBTEG N, | N

N, N-di mgty .f%gttsa e (2ml) was stirred at 65C for 3 hours. The volatiles
wer e rerm ed Dy évaporation and the residue was purified by colum

chr omat b afdly 126 @MH)g wi th nmet hyl ene chl ori de/ net hanol / aqueous ammoni a
(75/8/1). The purified product was triturated with ether, collected by

fillkration, ‘@hé@VlWQShhleﬁ Iflbﬁéarftﬁrdmoédvatsmdged/&) a suspensnon of 4-(4-chloro-2-
4- (4- chhl__(l)ro flg nili 6- met hox (x:‘y
met hyl ?’Ea‘HBP% r@'é’k‘r &'ﬂe&?owwaﬁﬁo B (e't% ')'wpﬁaémnam@d 45 dBenied f88%) as

a pal e th¥eladr@Vg RAWHEN in Example 2), in methylene chloride (25ml) and the suspension stirred at
0°C for 30 minutes. A solution of 3-(N-tert-butoxycarbonylamino)-1-propanol (0.65g,
3.7mmol) in methylene chloride (3ml) was added and then diethyl azodicarboxylate (1.47ml,

20 7.6mmol) was added dropwisc. The reaction mixture was allowed to warm to ambient
temperature and stirred for 18 hours. The reaction mixture was diluted with methylene
chloride and washed with aqueous sodium hydrogen carbonate solution, water and then brine.
The resultant solution was dried (MgSO,) and the solvent removed by evaporation. The
residue was purified by column chromatography eluting with methylene

25  chloride/methanol/triethylamine (100/0/0 and then 95/4/ 1) to give 7-(3-(N-tert-
butoxycarbonylamino)propoxy)—4-(4-chloro-2-ﬂuoroanilino)-6-methoxyquinazoline (620mg,
42%).

'H NMR Spectrum: (DMSOd,) 1.36(s, 9H); 1.89(t, 2H); 3.1 1(q, 2H); 3.91(s, 3H); 4.14(, ZH);

6.89(m. TH); 7.16(s, 1H); 7.31(dd, LH); 7.56(m. 2H); 7.77(s. 1H); 8.32(s, 1H); 9.51(s, 1H)
30 MS - ESI: 477 [MH]



mp. 191-192C 'H NVR Spectrum (DVSQd6) 1.44(m 2H); 1.70(m 2H); 1.86(m

21.1); 2.15(s, 3H); 2.30(s. 203H); 2.78(m 2H); 2.88(t, 2H); 3. 94§ Mg
4.18%t, 2H);(S7.1g%s, 111); 7.33(m | H); 7. 52(m 1 H; 7.58(t, | F§

: i 11
7.78(s. 1 MosBiBd{s, 1 H): 9. 48(s. | ES|: 474 [ MH) ¢.89. 9
6.3N 14.7 El enental analysis: C24H, 9N52$ CI FRequi resC 60. 8H 5‘5&% é%

25Exanpl e 38 1, 1' - (Azodi carbonyl)di pi‘pe?idine (560ng, 2.2nmml) was added in
portions to a

f
4- (4-chl or o- 2-f'r é&gﬁ% gqtﬂwmny@mg@)pmymwubmzmmlm@

' t n Exanpl e 2) -
et ranyietsk PSRRI 861005 § ety Yos e Sl § Hr b DimiP oD heRt oG
2. 2mol ) stirfedm tabian eerﬁﬂiﬂrﬂﬁied'@r $ haoik)ana ik maﬂlgﬁw@?em:h'l'b@erfw H%@rgtf?)rr'l.aglg te

hours. The m xture was diluted with ether, and the resulting recip
was reno bazqwopmgtw@t ﬁotblwneFhelvsdl-(\kﬁmmmpmey)weﬁcmomni-lﬂluerdanlltrfo%e by 1 2

MAY: 20 8/ 13 79 PCT/ 7/ 0 8 evaporation, and the residue
vvas ss%% $hogys %n%ﬁs‘gﬁéﬂ%‘@%%&gg{“g %2))@%%?9 loride (0.75mL of a 1 M
sol utlon, 0. 75mmol ) was added. The mixture was diluted with ether and the

resultin precipitate was collected by filtration. The solid was purified
by col ung_mnhﬁography eluting with met hyI ene

i ori 50/50/1 to 50/50/2 5 The
our 11 ed. pr odudt MigR el (e mabiofh i Feblora: S eeding) o aszaie
chi of o- 2 o, frucfeh, (prepared as described for the surting material in Example 2) 9947 nazol | n
e (98hy, medyidp- (mntlwlaxﬁ%);ﬂﬂ&ﬁmd—(l%ﬂ?gsmgio%)g(ﬁm ﬁws@d%lacﬂezamamzxﬂg‘)was
3292?gm 1H2d %%éB% ﬁ?? 32&9%5 7T%rf§atllpﬂ)ve%e7remz(/¢ﬁq6y pyaporati®P(add thelidbidud was(t, | |
e 7_8§l§mﬁe]d B')D colﬁml?l%ﬁﬁ)majtoéﬁphygelé@r(gswnﬁ ml_c%y:}ene chloride/methanol/aqueous

ammonia (75/8/1). The purified product was triturated with ether, collected by filtration,

washed with ether and dried to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-({N-
15 methyl-N-(1-methylpiperidin-4-yl)Jamino)ethoxy)quinazoline (1 80mg, 38%) as a pale

yellow powder.

m.p. 191-192°C

'H NMR Spectrum: (DMSOd,) 1.44(m, 2H); 1.70(m, 2H); 1.86(m. 211); 2.15(s, 3H); 2.30(s.

3H); 2.78(m, 2H); 2.88(t, 2H); 3.94(s, 3H); 4.18(t, 2H); 7.19(s, 111); 7.33(m, 1H): 7.52(m,
20 1H); 7.58(t, 1H); 7.78(s. 1H); 8.34(s, 1H); 9.48(s. 1H)

MS - ESI: 474 [MH}

Elemental analysis: Found C 60.9 H 6.3 N 14.7

C,HpN;O,CIF Requires C 60.8 H 6.2 N 14.8%

25 Example 38
1,1’-(Azodicarbony!l)dipiperidine (560mg, 2.2mmol) was added in portions to a
mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (240mg, 0.75mmol),
(prepared as described for the starting material in Example 2), tetrahydro-3-furanmethanol
(90meg. 0.88mmol) and tributylphosphinc (440mg, 2.2mmol) in methylene chloride (12ml) and
30  the mixture stirred for 18 hours. The mixture was diluted with ether. and the resulting

precipitate was removed by filtration. The solvent was removed from the filtrate by



M5 - ESI: 404 [MH' FoundC 59.2114. 6N 10.6 El enental anal ysis:
C211H1I9N1BCl FRequi resC 59.5H 4. 7N 10. 4% Exanple 39 1, 1 2 9 MAY 2006
' - (Azodi car bon I%di pi peridine (5.6g, 22nmmol) was added in portions to a

m xture ofwﬁ?félé fAl or o- 2- f | uor oani I'i no) - 7- hydr oxy- 6- met hoxy gt /asnbises
(2.49, 7.5mmol), (prepared as describgd for the starting material in
Exanpl e 2), tributyl phosphine (4.4g, 20 22mmol ) and

-(2-h “pyE kol i di . . ) i hyl hlorid
(1 05 ) VRREO et e RGR dah 5i0Fus Aot 8 et et o @ it )

and t heof £85M dollutipn, PI7SEIbI) Val alded. MEIRANREWat blihiaLli LSS
were renoved fromthe fil t?at e by evaporation. gngamgp?tggﬁgéﬁv\/%éumng

di ssol v@&cxmﬂatédé%wéleféﬁ@ b iiicatioml. Thechobid evas phtified He colLGm ctodma@dgtaplyy

sol uti of,,: | ed.. ,The sol.i S llected by filtration and was
pur 11 cdetge VR cheiTRn 2R e AT meliEmnl aredieniaiony efoor to 5015075

chl or i dBfePirfReOproaGk Sd SriARATRD Wath 0 | {8 [rgduct, was

di ssol vedenﬁ acet one and gt her egﬁt h{t/%e?b%dz%é‘)é%Fg??ﬁie}wﬁlgﬁﬁﬂ'c@fm§"’Ie )

sol ut i othlongrfiorosrilingkeuethhe 7r@etualydrofurand-piniahexyaaidblifc (98thdY
fiItrat'lqn washed with ether and dried to give '

4- (4- ch:i o/l”B 2-f]uoroanilino)-6-nethoxy-7-(2-(2-

oxopyr r,glfj_ don2b23¢) et hoxy) qui nazol i ne hydrochloride (2.1 g, 60%. 30
m p. 250- 252C WD 98/ 13354 - 80 2 9 MAY 20 J6 PCT/ GB97/02588 'H NWR

Spect r uil NMR/Sgesjunt: (@MEOIH) 70(h, 2B012.020, 11 HS; 526 tm, 134)) 3.53(A8(Hy. 3%k

4. gé(s,u%_ 4. gg t ‘%H)' 7.38(s, | ;ﬂ7.4§?m |(th) %35%{'? (PF),QD%;&%

7. 66(dd" |’?51)7;9(’@: §,§-9 (s 3H); ézoﬁgr\s?H):gzo(s,ﬂﬂ)ﬁbéum.sm)t 7HR(dMS 1 H);BG68(1,431
[MH " 5¢d.er S{1Sy. oFz 53.5 H4.4 N 12.2 C21H20ON403C1F 0. 1H O
1HCI Relq}ﬁ’rqg?w@qg%f%%’éﬂ.@’I%'S%ﬁgg‘%%‘Exarrpl e 40 1,19

- (AzodiMar-lE81ly #94i[Miperi di ne (525ng, 2.1 nmmol) was added in portions to a
10 m xtyre of 4- (14-_ chl oro-2-fl uoroanilino)-7-hydroxy-6-nethoxyqui nazol i ne

( 225y, Elomeptabanalysig pr epar efowsd descrih&8.2f or t lik 46 artinngomgat eri al i n

Exanpl o 2, NLhIAE Y| Phosphi ge (420MD, g H47 N 104%
15
Example 39

[,1’-(Azodicarbonyl)dipiperidine (5.6g, 22mmol) was added in portions to a
mixture of 4-(4-chloro-2-ﬂuoroanilino)-7-hydroxy-6—methoxyquinazoline (2.4g, 7.5mmol),
(prepared as described for the starting material in Examplec 2), tributylphosphine (4.4g,

20  22mmol) and 1-(2-hydroxyethyl)-2-pyrrolidinone (1.1g, 8.5mmol) in methylene chloride
(105ml). The mixture was stirred for 18 hours, diluted with ether (100ml) and the resulting
precipitate was removed by filtration. The volatiles were removed from the filtrate by
evaporation, and the residue was dissolved in acetone and ethereal hydrogen chloride (15ml of
a 1M solution, 15mmol) was added. The solid was collected by filtration and was purified by

25  column chromatography eluting with methylenc chloride/methanol/aqueous ammonia
(150/8/1). The purified product was dissolved in acetone and cthereal hydrogen chloride (15m]
of a IM solution, 15mmol) was added. The resulting precipitate was collected by filtration,
washed with ether and dried to give 4-(4-chloro~2-ﬂuoroanilino)-6-methoxy-7—(2-(2-

oxopyrrolidin-1-yl)ethoxy)quinazoline hydrochloride (2.1g, 60%).
30 m.p.250-252°C



2.1 mol) and | -(2-hydroxyethyl)-2-im dazolidinone (100ng, 7.7mmol) in

nmet hyl ene chloride (1OM). The m xture was stirred for 18 hours,zgli,jﬂt@s
with ether and the resulting precipitate was renoved by filtration. The’

vol atil es wW@I&@3ed fromthe filtrate by evaporation and E'E?lcjsgwﬁﬁﬁ due
was purified by colum chromat ography _ ting with nethyl ene

chl ori de/ net hanol / agueous ammoni a (150/8/71). The purified product was :

triturate 1 et her I iltration, washed with ether and dried
to give 4'}’( W‘? ﬁB‘F%U‘é‘!#@’%@&W%@% élé); 2.22(t, 2H); 3.52(t, 2H); 3.68(t, 2H); 4.02(s, 3H);

N . 7 Rl . : . . _ )
12500 30 TR naer AP TAZ B b5 5L RRIASTAY s GtY 8 B8 ety .
4.27(t, 2H69(braddB, 1 H); 7.26(s, | H); 7.35(m | H); 7.57(dd, | H;

7.61(1, | %51%1; 11): 838(s, 1 H: 9.55(s, 1 H M - ESI: 432
[MH ' E MentERE ﬁXl's:Foundc 53.71-1 4.4N 15. 4 C20HL, N5OLCI F

111 20RBequg ‘4. 7N 15. 6% 25 e 41

1,1 -(Azol&(sjli[’:@gﬁggﬁill (ljsl'pi peri di ne (E%%d Zélswml )H vt adbidd2in portions to
a m xt ur@,ldf,BLQ/CIE . KH.0 PHCI Rejuarsic i 9309 - 7THhY@r 0Xy - fr &t hoxyqui nazol i ne
(225mg, 7.0mol ), (prepared as described for the starting material in
Exanpl e 2), tributyl phosphine (420ng, 30 2.1mmol) and 4-(2- hydroxyethyl) -

1, 1 -di %ﬁlﬁggr@rphol ine (140nmg. 7.8mmol) in nmethylene chloride (1 Or).

The m xture wasS stirred for 18 hours, diluted with ether and the resulting

2 9 MAY 2006 VO 9BI'1@Shdicartdhyl)RpipeBihé/(928 hjg{rﬁﬂoplr‘g ta%%%é"s repoved by

filtration, The volatiles were renoved from e NRABERSAP 2on,

and tiRle rreisgel teld-chlosadtlustoaniling) et-bydrowyid-métheyqalnayliheqaesms M Shhids)
(14l of (oft %ﬁwaﬁglr lt?'b%] ltﬁ”v”li) and the Ereci pitate was col |l ected by ’ )
filtrati oh Pifse & SSTGRsd Sy dhe siprting majena) in Example rteihutytnfoapttipe €20migng with

met hyl ene. ol ha/1 OlyeRIELNSiD i /8L1). .The purified .
product was tr i)![ ur a‘%ﬁWt h)/eet her }ﬁﬁ &“?ﬁ@%@f‘%@%’?gdﬁm@'% ‘86’?5&”5@’* chloride
filtrati dAOmbd Theineigture wgs starett fod 8 hborspdiBrtéd Wik @aiE hﬁmbe-rzmét%fg(ngreéimtam
di oxot hi onor phol i g\)éﬁ hoxx) ngﬁrret hoxyqui nazol i ne (120ng, 36%. p.

246- 249C " A V‘ég HERYOD DRBYRIgIles Weng kemoypy from the (Hirats by 8khporRiddnd the
3H) ; 14, 2 Fediducivhs pifad( : -, 7.53(dd, 1H):; 7.58(t, |
W 7.80(s 1 LIIH) : %_%5 ( slfg}” ‘ioﬁl&‘?ﬂ g}_u]g)énfg?gr%@lmlng'&nh meﬁlyQCnc

chloride/methanol/aqueous ammonia (150/8/1). The purified product was triturated with ether

collected by filtration, washed with ether and dried to give 4-(4-chloro-2-fluoroanilino)-6-

methoxy-7-(2-(2-oxoimidazolidin-1-yl)ethoxy)quinazoline (19mg, 6%).
m.p. >250°C
20 'H NMR Spectrum: (DMSO0d,) 3.27(t, 2H); 3.53(m, 4H); 3.97(s, 3H): 4.27(t, 2H); 6.39(s.

LH); 7.26(s, 1H); 7.35(m, 1H); 7.57(dd, 1H); 7.61(t, 1 H): 7.82(s, 11H1); 8.38(s, LH); 9.55(s, 1H)
MS - ESI: 432 [MH]'

Elemental analysis: Found C 53.7 H 4.4 N 154

CyH oN,O,CIF 1H,0 Requires C 534 H 4.7 N 15.6%
25

Example 41

1,1"'-(Azodicarbonyl)dipiperidine (525mg, 2.1mmol) was added in portions to a
mixture oi'4-(4-chloro-2-ﬂuoroanilino)—7-hydroxy-6-methoxyquinazoline (225mg, 7.0mmol),
(prepared as described for the starting material in Example 2), tributylphosphine (420mg,

30 2.lmmot) and 4-(2-hydroxyethyl)-1 »1-dioxothiomorpholine (140mg, 7.8mmol) in methylene

chloride (10ml). The mixture was stirred for 18 hours, diluted with ether and the resulting



M5 - ESI: 481 [ MH1' 15 El enental anal ysis: Found C 52.0H 4. 6N 11.9S 6.6

C21H22N. , O'"Cl FSRequires C 52.4H 4. 6N 11. 6S 6. 7% Exanpl e 42 9 g MAY
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(164ngy, 0.4mml), norpholine (0.1 1g; 1.26mvol) and 4-
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was stirred at , anbi ent terrperature
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. conbi nead Sty ﬁ‘WE’m o PG ey ariseted Ry fittnatiane sTheuresidas was
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hol 88y, 46%) . 216-217C ' H NMR
St r BRGRIBEARIARS e A e etoxdfytasatine  3dhigs . 4y 3. 55 41
3. 92(s, mp3@46342)19°c4 15(t.21-1); 7. 18(s IH) 7.32(d, IH):; 7.55(m 2H);
7.78(s,, - ESI: 475 IMHL' 2 9 MAY 2006 WD

|H):. 9.52
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prepare )gs%ggﬁl giv\g @gﬁﬁ% gr1 ﬁbﬁﬁ%ﬁé ThSS(;tB%ibn Z(QJHnl':f%I“)al/vas added

to a mmsuu}sxoisﬂ[g\(m[ jchl or o- 2-
quoroanlllno? ydroxy- 6- met hoxyqui nazol i ne (319.5ng, 1 mmol), (prepared

as desdiiemertal gnalysihe st ar t Foupdmat €r |5aIO i nHE)%miﬂ e N)11.@nd gaghydr ous

pot assi cq e (690my, 5mmol) _in DMF (I OW). The mixture was stirred
and hea ’érp(ﬁ’ 6)%%% for 4 ho’ﬁ?@“ﬁeﬁeﬁ é?l“oweh’ 6 cod¥.llThe Bi &7tk e was

diluted with nethylene chloride and the insol ubles were renoved by

15 Example 42
1-(3-Dimethylaminopropy!)-3-ethylcarbodiimide hydrochloride (94mg, 4.9mmol)
was added to a mixture of 7-( 3-carboxyprOpoxy)-4-(4-chloro-2-ﬂuoroanilino)—6-
methoxyquinazoline (164mg, 0.4mmol), morpholine (0.1 lg. 1.26mmol) and 4-
dimethylaminopyridine (200mg, 1.64mmol) in DMF (Sml). The reaction mixture was stirred at
20 . ambient temperature for 24 hours and the volatiles were removed by evaporation. Water was
added to the residuc and the aqueous mixture was extracted with methylene chloride (3x30ml).
The extracts were combined and the solvent removed by evaporation. The residue was
triturated with ether and the precipitate was collected by filtration. The solid was purified by
column chromatography eluting with methylene chloride/methanol/aqueous ammonia
25  (100/8/1). The purified product was triturated with acetone, collected by filtration and dried to
give 4-(4-chloro-2-ﬂuoroanilino)—6-methoxy-7-(3-
morpholinocarbonylpropoxy)quinazoline (88mg, 46%).
m.p. 216-217°C
'H NMR Spectrum: (DMSOd,) 2.02(m, 214); 2.5(m, 211); 3.45(m, 4H); 3.55(m, 4H); 3.92(s,
30 3H):4.15(t. 2H); 7.18(s. 1H); 7.32(d, 1H); 7.55(m, 2H): 7.78(s, 1H): 8.34(s, 1H): 9.52(s, 1H)
MS - ESI: 475 [MH]'



i i i by evaporation and
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chl ori de/ methanaol / agueous anmmoni a (100/8/1). The purified product was
triturated WPEBHr collected by filtration alnd drlegi go WCHRGBI7/02588
4- (4-chl oro-2-fluoroanilino)-7-(3-et hox rbonyl pr opoxy - _
me'g hoxyqui nazol i ne (230ng, 53% 15 'H K@R Spectrum (Dvb(d,,) 1.18(t, 3H);

15(t, 2H); 7.18(s, 1
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stirreéd and heakeglate &tﬁfate?(dﬁmm 1. 151?1?0&5'% EJQ%P i Gl"%‘?‘ Om&g?{(gcglgeo 5

was then acidified with ydrochl oric aci

precipi t aft]'ém%lﬁl‘%Q)I-T-éu@@dyi@ymﬁﬂ\bt!@ﬁnmﬁlllﬂfﬂ@lgﬁfrli‘gﬁg ménl?l Iﬁfﬁgﬁt‘éaﬁs apdrivat er
Ence)t ﬁgx%\& nzzihzoﬁ§ ‘iﬁ‘r ?,%’%%O,P %gééplg pa O)E;gous potassium carbonatc (690mg Smmol)
1-(3-1)i nmthIFa(mm "Ridthikrude Wa?ﬂu?@d B?ﬂéa?‘d 12 1% R ke Ao (o

0. 75mmol ) was added to a m xtu

Qul na | i ne
e s i o e
(E>2<arrpnil%e A&l?ranin n%?%%‘ﬁb‘?%é‘faéﬁ‘ﬂ%"@(ﬁ% thﬁ ﬁltlzteiiﬂ'mmb()raaad and the resndue was _
4 At skl dhienbABys LAY, 2008, M0 08115351 )

i 'WF%QIP%!@VM@OQS irred
/ GB97/'02588 2. 46mD1) in
thT anbi erammenip¢tG/BME The pﬁmedi]ﬁuﬂlsct&m&mazé@mh ethRP cIRIcReds ”@( rafion é&

orati WAt er was added to the residue and aqueous
EX? Pact eo‘P it P BHsth{A- ‘étﬂ@0031ﬂé@t%eﬂ'(ne%gdaﬁfb)hox%mbmwmlope@)cx{-gan| c extracts

h | vent was renoved by evaporation. The
wer e was o
resi due V\hgghg*%qir&fl?upgr?ce@@gm%h%e‘f er and the precipitate was collected by

fi1tridti Jh NWeSsartiuch: \GBMSIDUob fiied, by); M(Mnﬂ% O_O%R.l?ﬁr aﬁb&’(ﬁﬁi 4 da W th

de/ et ol / aqueous ammoni a
.B"f ZQﬁLf n%&g)hl H‘u?eléﬁdlﬁeﬁlﬁn tlhl)eic’]ﬁé@n,cldﬂ)l dduen, :uy) f7i78(g, atih o 38R ] 1gy; iged (& QH)
give 4- (‘}\Agh||:0,f10432rﬁ\k#{?roan i Iino)-6-methoxy-7-(3-(4-nethyl pi perazin-I-

Elemental analysis: Found C 58.0 H 4.8 N 9.8
- CyH,N,O,CIF Requires C 58.1 H 49 N 9.7%
20 A mixture of 4-(4-chloro-2-fluoroanilino)-7-( 3-ethoxycarbonylpropoxy)-6-
methoxyquinazoline (220mg, 0.5mmol) in aqueous sodium hydroxide solution (4ml of a 2M
solution, 8mmol), water (2ml) and methanol (0.5ml) was stirred and heated at 40°C for 3 hours.
The mixture was allowed to cool and was then acidified with 2M hydrochloric acid. The

resulting white precipitate was collected by filtration and washed with acetonc and water to

25 give 7-(3-carboxypropoxy)-4-(4-chloro—2-ﬂuoroaniIino)-6-methoxyquina7.oline (170mg, 83%).
Example 43
1-( 3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (145mg,
0.75mmol) was added to a mixture of 7-(3-carboxypropoxy)—4-(4-chloro-2-ﬂuoroanilino)—6-
30

methoxyquinazoline (250mg, 0.62mmol), (prepared as described {or the starting material in

Example 42), 1-methylpiperazine (0.21ml, 2.32mmol) and 4-dimethylaminopyridine (300mg,



yl car bonyl ) propoxy) qui nazol i ne (133ng, 44% . 10 m p. 248-250C ' H NW\R

Spectrum (DVBQd6) 2.00(t, 2H); 2.15(s, 3H); 2.25(m 411); 2.45(m gaﬂy 8

3 45(m H}) 3.92(s, 3H); 4.15(t, 211); 7.18(s, 1H); 7.30(d, I H; g?
7. 78( ¥ 9P’1ﬁ;’4 8.34(s. 1 H: 9.52(s, | H M - ESI: 488c[rm/om8

EI enental anal ysis: Found C 58.6 H 5,%3N 13.9 C24H27N50LCLF 0. 21120

Requires C 58.6 H5.6 N 14. 3% Exanpl e 44 Oxalyl chloride (0.4nl, 2.2muol)

was add
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42), in nethylene chloride (25m ) followed by 1 drop of e m xture
was st i RABKPUSMINWET WA e%‘@%r%hmtmdﬁnezhbrmmﬁﬁ(hnﬂ Théeombirat lokgmiorer e

renoved b sol uti.on o rrolidine (0.13ml, 2.1 mmol) in

N, | V- di ﬁéﬁ@ Ergt‘g?ﬁh&gw(@rwb“ \ﬁﬁg%ﬁﬂ?&ﬁ&%&’aﬁ Femesd; by svagpratien ahbe rasifumiwasur e
was sti fifi@ehied wik eBitPieihe RIS h atiles
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chr onat 6g @hemgnghy\phxhngmﬁwhethglenb lcbrarxdelmimhm@bde%qy 8RkRonjAMMONI a

100/ 8/ i duct was triturated with acetone, collected b
]S L trat I%L(H)/g;éh d HE egdip %tflvzé was triturated with ether collected by filtration and dried to Y

4- (4- chI - g A -

Lyl ((:ar bon§{°8‘r ‘3%%‘*}5%8?%“3{2“?’&297 gg%méx,%g }é%%{‘)‘rhﬂ%f’%&"‘zbac 2 9 MAY 2006

o P e e, (D5 L T
%4551243 ‘(37 18(s, 1 H; 7.32(d, | H; 7.55(m 2H); 7.78(s, | H;

0 5, o SR T A S BT B e
mi xt ur e 4H; RIL(4-IHY; ariGe22 ), Torsag it nab¢d 168, ?.5%&%1#5?&>7§¥4??ﬁ¥)&§4(5. LH);
9.52(s, 1H)
MS - ESI: 488 [MH]"
15  Elemental analysis: Found C 586 H 5.5 N 13.9
CyHyN,0,CIF 0.2H,0 Requires C 586 H 5.6 N 14.3%

Example 44
Oxalyl chloride (0.4ml, 2.2mmol) was added to a suspension of 7-(3-

20 carboxypropoxy)-4-(4-chlor0-2-ﬂuoroanilino)—6-methoxyquinazolinc (260mg. 0.64mmol),
(prepared as described for the starting material in Example 42), in methylcne chloride (25ml)
followed by 1 drop of DMF. The mixture was stirred at ambient temperature for 2.5 hours and
the volatiles were removed by evaporation. A solution of pyrrolidine (0.13ml, 2.1mmol) in
N,N-dimethylacetamide (8ml) was added to the solid residue and the mixture was stirred at

25  ambient temperature for 2 hours. The volatiles were removed by cvaporation and the residue
was purified by column chromatography eluting with methylene chloride/methanol/aqueous
ammonia (100/8/1). The purified product was triturated with acetone. collected by filtration
and dried to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-pyrrolidin-l-
ylcarbonylpropoxy)quinazoline (206mg, 70%).

30 m.p.254-256°C



10 net hoxyqui nazoline (210nmg, O0.52mml), water (5nl) and TFA (5m ) was
stirred at anbient tenperature for 3 hours then heated at 60C fOZ"QJM/nOiﬁ]s
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9.50(s, I H 25 Ms - ESI: 431 [MH' The starting material was prepared as
fol | ows: ERa Ry £t al dehyde di nethyl acetal (0.74nl, 3.1 mmol) was added to
a mxture o - (4-chl oro-2-fluoroanilino)-7-hydroxy-6-net hoxyqui nazol i ne
(1.0g, 3.13mmol) A thpreeaf et (BshloR-H8S /hal £05 5t tartin terial in
Exa e %Jﬁ and .anhydr ous pgt asgi um ca%%ﬁ?%egz’.zlﬁgfeﬁ?gyghﬂ&)?ai n DVF
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were r eﬁ%&%’éz@’%‘d?‘gg ?ber‘?.hcﬁ\%g% Zé\‘ﬁi?oédd@élr-t The spdutiqnewashlbvarddotchel, then
aqueous dilwedivithWedterSatld tRE tea 6]t hi x4). The extracts
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was triturat wth ether, coJlected by 5 filtration an
4- (4-chl @P%’-"g‘?‘f F'ﬁ%ﬁsdgrﬁ WGEp adred 2 The mixtprenwasystirted ) 3Bminets) Qhalheae akigne

440050, @596kml. : 6).3. 36(s, BH): 3.94(s, 3H); 4.05(d,
ki i LD, S honte
7.80(s, teaetjon BB (fer 4 hdurk Miendefo 2 Stand foI8 hours. 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/methanol/aqueous

ammonia (100/8/1). The purified product was triturated with ether/hexane, collected by
20  filtration and dried to give 4-(4-chloro-2—ﬂuoroanilino)-7~(2-cyclopentylaminoethoxy)-6-
methoxyquinazoline (80mg, 36%).

m.p. 171-173°C

]
H NMR Spectrum: (DMSOd,) 1.55(m, 8H); 2.94(t, 2H); 3.08(m, 1H); 3.94(s, 3H); 4.19(t,

2H); 7.19(s, 1H); 7.33(m, 1H); 7.52(dd, 1H); 7.59(t, 1H); 7.78(s, 1H); 8.34(s, 1H); 9.50(s, 1H)
25  MS-ESIL: 431 [MH]'

The starting material was prepared as follows:

Bromoacctaldehyde dimethyl acetal (0.74ml, 3.immol) was added to a mixture of 4-

(4-chloro-2-ﬂuoroanilino)-7-hydroxy-6-methoxyquinazolinc (1.0g, 3.13mmol), (prepared as

30  described for the starting material in Example 2), and anhydrous potassium carbonate (2.16g

15.6mmol) in DMF (30ml). The mixture was stirred and heated at 110°C for 4 hours. then
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met hyl em&@;h:l amldlttieaq&mﬂhﬁxmmwaajdﬂdcfcdl\hﬁv\ﬂﬁtt@%ﬁ%ﬁﬁidﬂ@|(i(4)byl'hc extracts

)

triph 2ny, 1.6 i di n-1- -2-en- 1 -ol

(230, eaox%ﬁa%ﬁ)%aiaﬁ‘gm@mwema“égeapéammé{ g RGeS pagthe
30 d then th

ol vont eSO PG aGeBim B bapb BRI e Mokisiies Giadaigt ieckerigploordim

“chr ofrat cﬁgmpimyanaldutadng gWetdn e 160 2R ofdahRirosel mkgal. fol | oned by
7/3 and 6/4). The sem - purlg‘led produgt was O(r)wl-ep(lg‘rezlgj %xgg{h% {l)rﬁé)l

chr omat B’Q’r‘l&ﬁ%l“@%? inef4t9me, Héthyl ene chl ori de/ net hanol (8/ 2 foll owed by
7.5/ 2.5)y d ed in nethylene chloride, 3.7M
et her eal hy ro% {lﬁg ﬁ%cp{“gg'?ﬁ%s é:ﬁz %@ dh'g)mg Okt 21 %F?Qte’é{)\t\érzé(sr eHived
by evap@r3a(mpH); eI HOUR S8@S| K i7t | ected by
filtrati on(and )drl ecg unc!?gr vg@uur% tg@g(:jglasl/gl(SI %’S(E }@%@qugf)
f I uor oaM$ r B8}:-408tMMBxy- 7- (4- pyrrolidin- I-yl but 2-en- 1-yl oxy) qui nazol i ne
h')\//R{(ng oride (600ny, 32%. 2 9 MAY 26 WD 98/13354 - 86 PCT/ &B97/02588 'H
pectrum (DMSQd6; CF3COOD) 1.8-1.9(m 2H); 2.0-2.1(m 2H); 3.0-3.1(m
SpABmbiSRm 2H); 3.88(d, 2H); 4.01 (s, 34 4 9(d, 2H) 6.0(td, 1

H: 6.3(td, . 7.41(s, | H): 7.5-7.65(m 2H): 7.82(d, 1 8. | 3(s, |
H: 8. 88(s 1 DipthiyBazodidaxyled (I Mrhl, 9BORA RS, M-2- bARaJ- ymugroaﬁggllgg C 48.2 H
4.9 N 9 §H24N40 BrF 0, 5H20 2FICl Requires C 48.5 H 4.8 N 9. 8% Exanpl e

A7 Diet HW“’é& dPeBPRyInazeling tlsdgrg, 3mm9Hn€nr9pamisamhsembedrropumsanﬁmg a
M Xt ur efaferfhl in Example 48), and a solution of (E)-4~(pyrrolidin-1-yl)but-2-en-1-0l (697mg,

15 4.9mmol), (prepared as described for the starting material in Example 17). in methylene
chioride (Sml) were added successively to a solution of triphenylphosphine (2.59g, 9.89mmol)
in methylene chloride (150ml) cooled at 5°C. The mixture was stirred at ambient temperaturc
for 10 minutes then methylene chloride (100ml) was added followed successively by
triphenylphosphine (432mg, 1.6mmol), (E)-4-(pyrrolidin-1-y)but-2-en-1-ol (232mg.

20 1.6mmol) and diethyl azodicarboxylate (2461, 1.6mmol). The mixture was stirred at ambient
temperature for 30 minutes and then the solvent was removed by evaporation. The residuc
was purified by column chromatography eluting with methylene chloride/methanol (8/2
followed by 7/3 and 6/4). The semi-purified product was repurified by column
chromatography cluting with methylene chloride/methanol (872 followed by 7.5/2.5). The

25  purified product was dissolved in methylene chloride, 3.7M ethereal hydrogen chioride (3ml)
was added and the volatiles were removed by evaporation. The residue was triturated with
ether, collected by filtration and dried under vacuum to give (E)-4-(4-bromo-2-
ﬂuoroanilino)—6-methoxy—7—(4-pyrrolidin-l-ylbut-Z-en-l-yloxy)quinazoline hydrochloride
(600myg, 32%).



10 (4-chloro-2-fluoroanilino)-7-hydroxy-6-nethoxyqui nazol i ne (160ng,
0.5mmol ), (prepared as described for the starting material in Exzagrmﬁ

tri phenyl phosphi ne (393ng, 1.5nmo!) and : 2&6
1- ( 3- hydr oxXYYBro®#335¢ - 2- pyrrol i di none (107ng, 0.75mml) in methylene chloride
(5m) under nitrogen. The mixture wasgstirred for 20 minutes L B8N ¢
tenperature and then purified by pouring directly onto a columm of silica

el uting vt e r. | 15 acetat e/ met hanol (60/35/5 followed
by 60/ 30/ 10).1[T5f§’e3¥‘|€§?i @Qlﬁgﬂf’%gb L8+1-3(om 2H0c2.042 Hm, @Hye3.0- 30K nk; ok ect ed

by fil tr asi5enss (e, 88tdya); di§3ols 9?,8{1142%[?9'&9@@6@?gggt;}?g%{é%\j‘égg l‘g)’th 3
. . eC1 ’ \

M hydrogg g{ﬂ oride_in et hgl acet at
coll ecte g{/ (M 268t 7-8%(d, WHEBelB(s,iiH)h8 88y I Hpcet at e and dried under vacuum
)

to give pg s I fl uoroanilino)-6-nettioxy-
7-(3-(2- oxog(ﬁir?g??gﬁhrl -yl) propoxy) qui nazol i ne hydrochl oride (170ng, 70% .

20 ' H NNHE al & i DMSQd6i  CF. , 1~9; 2 0( H:. 2.0-2.1(m 2H);
2.21(t, éfﬁ)&ﬂ 3?@8&‘ 5(m 4H); 4. gg; S, 3%)48221 Zg]( é',% 3?’6 9.6 20(t, 2H);
7.32(s, tuHydNQBrE (G, A 2HC) Requife3 (€, 49.5 H H, 4.87- ¥lodd, 1 H: 8.17(s, | H);
8.87(s, 11.1) MS - ESI: 445 [MH' Elenental analysis’: Found C54.9 H4.7 N

11.6 25 C22H2: NAG3C1F 0.3H20 0.85HCI Requires C54.9 H 4.9 N 11. 6% The

starti ndExahpleiqgl was prepared as follows: A solution of y-butyrolactone
(8.6g, 0.1 nol) and 3-am no- | -propanol (9g, 0.12nol) was heated at

fl f 18 Rinthy azadiearb t| 9§ 4 istilled under reduced
refriux tor ear! m@dﬂe m&(ﬁ‘}g‘; lmﬁ%” \&S%g?(ﬂaorﬁg\lﬂtsﬁ l%@tilnl_ytt'FW@ 0(_4_8 0.

30 essure, to,glve 1-(3-hydroxypropyl)-2-pyrroli

- 1280 3% Z‘Pr‘-"&%‘&fﬂﬁjﬁ@)JWO%&%ﬂn@mmxﬁeauma3019 ,S@a_gmmﬂ? (é@b%g@a%
Spect r unde =] 3H) .. 2.0-2.15(m 2H); 2.44(t, 2H ;7 374-375(m -
4ED; 53'15?&5 %thﬁé&?@%"%ﬁﬁf‘mle %(PBF@'I sphina §3%BmetthEmanahggous |
to that - peopT)-2-4py(rétdinena u i 1ij.n0)-7- _ :
hydr oxy- 6- met ht%\t/ ui naz?lyiﬁne (146#3,7;"33 @Z?r@ odl i r%‘r%gm?ee?moréqiﬂ @mlYyendesni )

was tre ggtgggc i t _l((gl_rq]ya.? gjq,qg!rfgpga) )rnimnpwtraﬂwid{tm@ﬂﬁ‘erét%@’%d tRTnGEH"?ft%v
at e ng,

tri phen i 4 1.2 | ) and di ethyl azodicarbo
L ol AN By dntld Wun o TGR shu@ g ymowylene chlotiddetny)
4- (42 br enesainidbaod ¢50/33/5 @it ey W10/ Ta) e uRHRRYLI QLI di - -

roduct was triturated with
ether and collected by filtration. The solid was dissolved in ethyl acetate and treated with 3M

hydrogen chloride in ethyl acetate (0.4ml). The precipitate was collected by filtration. washed |

with ethyl acetate and dried under vacuum to give 4-(4-chloro-2-ﬂuoroanilino)-6-methow-

7-(3-(2-oxopyrrolidin-l-yl)propoxy)quinazoline hydrochloride (170mg, 70%).

'H NMR Spectrum: (DMSOQd,; CF,CO0D) 1.9-2.0(m, 2H); 2.0-2.1(m, 2H); 2.21(t, 2H): 3.4-

3.5(m, 4H): 4.02(s, 3H); 4.20(s, 3H); 4.20(t, 2H); 7.32(s, tH); 7.46(dd, 1H); 7.63(1 1H5'

7.71(dd, 1H); 8.17(s, 1H); 8.87(s, 1H) o -
MS - ESI: 445 [MH]'

20

Elemental analysis : Found C 549 H 47 N 116
25 CnHuNdo,ClFO.BHZO 0.85HCI Requires C 549 H 49 N 11.6%

The starting material was prepared as follows:

A solution of y-butyrolactone (8.6g, 0.1mol) and 3-amino- I-propanol (98, 0.12mol)

was heated at reflux for 18 hours. The crude product mixture was distilled under reduced

30 pressurc to give l-(3-hydroxypropyl)-2-pyrrolidinone (2.5, 17%).

b.p. ~ 130°C under ~0.05mmHg



yl ) propoxy) qui nazol i ne hydrochl oride (140ng, 67% . 'H NVR Spectrum
(DVsQd6; CF,000D) 1.9-2.0(m 2H); 2.0-2.1(m 2H); 2.21 (t, 2H): :Zi%é . 5(m
4H); 4.02(s, 3H); 4.20(t, 2H);7.32(s, 1 H; 7.5-7.65(m 2H); 7.8 ’1 1);
8.15(s.1 HVOB/M3¥4s, 1 H) 15M5 - ESI: 490 [ MH' El enental anpahycasiorgyndC
49.9H 4. 4N 10.5 C22H22N4O1Br F 0. 2H20_0879_5HCI Requi resC 50. 1H 4. 5N 10. 6% The
starting material was prepared as follows: 20 A solution of

7- benzyl, -4-chl or o- 6- h i na ine_ (8,359, 27.8mmol) (prepared as
descri beW%fR gﬂ?%?gﬁﬁgl)mg#pﬁl ﬁ%w 2@(3&3(‘@- ); 2eft4dt, 2H); j-4~3-§)(m= 4H),

4- br omo-3254(t weyoani line (5.65g, 29.7mml) in 2-propanol (200ml) was heated
at reflux for hours. The resulting precipitate was coll ected by
filtratiM8-(BBsh&[Mi]t h 2-propanol and then ether and dried under vacuum
to give 7-benzyl oxy-4-(4-brono-2-fluoroanilino)-6-nethoxyqui nazol i ne 25
hydrochl ori de (9.46g, 78% . 'H NMR Spectrum (DwvsGQd4; CD., COOD) 4. 0(s,
31-I?; ® ed4gH): 7.35-7.5(m 4H); 7.52- 7.62(m 4H); 7.8(d, | H);

8. 14(9s, 7 8.79(s, | H 30 M5 - ESI: 456 [VH' FoundC 54.0H 3.7N 8.7

El ement al anal Ysing:a fiztRoll MalRRUE 1O tHHGELReGIE 83 G-BAbRIhR2 FloBodilfie)F- VAY
2006 WD 98/ 13354 - 88 PCT/ @B97/02588 A solution of

7- benzy hygexy-¢-methaxyguinazqling ( iame.i G ¥ma@) irempbylenaichleridk i 5ral) wasdreawdl or i de
9. 4q, L), 1 h d fl f 0 m.nutes. Th

b xt o o L PPy PP B ol i For 1Be. ey, MieneRieBOsmbinn G,

pr eci pi tlaZrﬁm\o@SanﬁQﬂiétﬁﬂtﬁédibé&bf)%?l&egﬁemgi?%,alnﬂnmoﬁsﬁxldm edé:?iﬁ@ﬁ%ﬁﬁ%'latéc? %”g) :

The solution was adjusted to p 5 concentr at agueous armo
sol 48i omiverdtréd-hramarefluprrapiingd r6- mathokyt B(h@-bxopyirtelidinyel ume by

W th et U Rape ek Rihlode Balmicsr hacaum to give o e
4- (4- br SANRAR Spian(DMED,7ChYEhOw) 152 0Bh P4 94 837! 488 A5 B8, BAX -
3.5(m. 4H); 4.02(s, 3H); 4.20(t. 2H); 7.32(s, 1H); 7.5-7.65(m, 2H): 7.82(d, 1H); 8.15(s. 1H):
8.87(s, 1H)
15 MS -ESI: 490 [MH]
Elemental analysis: Found C499 H 44 N 105
C,,Hy,N,0,BrF 0.2H,0 0.95HCI Requires C 50.1 H 45 N 10.6%

The starting material was prepared as follows:

20 A solution of 7-benzyloxy-4-chloro-6-methoxyquinazoline (8.35 g, 27.8mmol),
(prepared as described for the starting material in Example 1), and 4-bromo-2-fluoroaniline
(5.65g, 29.7mmol) in 2-propanol (200ml) was heated at reflux for 4 hours. The resulting
precipitate was collected by filtration, washed with 2-propanol and then ether and dried under
vacuum to give 7-benzyloxy-4-(4-bromo-2-ﬂuoroanilino)-6-methoxyquinazolinc

25  hydrochloride (9.46g, 78%).

'H NMR Spectrum: (DMS30Qd,; CD,COO0D) 4.0(s, 3H); 5.37(s, 2H); 7.35-7.5(m, 4H); 7.52-
7.62(m, 4H); 7.8(d, 1H); 8.14(9s, 1H); 8.79(s. 1H)
MS - ESI: 456 [MH]’
Elemental analysis: Found C 54.0 H 3.7 N 8.7
30 C,H,;N,0,BrF 0.9HC! Requires C 54.2 H 3.7 N 8.6%



"H NMR Spectrum (DVSQd6; CD1000D) 3.95(s, 3H); 7.09(s. | H); 7.48(s, | H);
7.54(t, | H; 10 7.64(d, 1 H); 7.79(s, | H; 8.31(s, | H M - ?EMA?@?MG
[MH~ Elenental analysis: Found C 49.5 1-1 3.1 N]l.i C'H , NLO2Br
Requires C WO9/1335¢ 3 0 N 11.5% 15 Exanpl e 49 Met hanesul phonyl_chl ori de
(32ny, 0.275mmol) was added dropwi se t% a nixture of CT/GB97/02588

4- (4- brono- 2-fl uoroanilino)-6-net hoxy- -8('3- met hyl am nopr opoxy) qui nazol i ne
(109mg. O. 25m’erI uggd {jl et hyl am ne (30ng, 0.3nmol) in nethyl ene chloride
(3m) cool ed at* 6T "Rk -benay qwﬂ@rbrmo—mmrcﬁmux?o)tmmeama&?.ﬂgaz%ﬂqet he

vol ati | ehydvecitofieaBvas 1oy | 0 The residue was partitionéed
bet ween et hyl acet at?andﬁ?ZﬁﬁfﬁgagW PScepigdat rafhux forphmanwaes. Tivashed

wi th bri ReXxtuge waslionmsd®d roatmed twhe Pﬁg}éﬂ%ﬁtori%@egﬁtiﬁg%%@ ?ttg {ﬂo\pép q‘lﬁ'aggctggl id
ilTtration:

was tri g&'ﬁﬁ}a‘?d Wi 152 et hgﬁ_ and col |l ected by

di ssol ved” I'n SL AV HEOF iy netbanal (iiémi)n i Thg sniztibarvels atRisRatl) 8?@9103\'\\,41&
hydr dgencdiabstrd ' e (0.3nl) was added. The suspensi was
diyl utczﬁgd Wit h ettﬂf;?d‘g‘ég%%Hé‘@%%%@‘&‘%eﬁ?‘r:a%%ﬂ*rwaémnmtmm halh@iti® $8luhieng

25 sol i dbypevagarationaThe edsui ' ' hed with ether and dried
under vq%b L'?ﬁ'ec%ﬁwfté waE %ﬂe%&d %’aﬁltratlon, washed with water and

uumto give 4-
(4- br omp— 22 gﬂhﬁ‘b ?‘g‘éﬂf‘?q heder gaguarhtoxgive 4{(8-brbrboPeflhdrbanitino)-7-

t hyl o i line hydrochl ot dac) BRYdroxgfey 1.
R SpecmBeR L B O "2 e M 2D o %mﬁgz_gg(@ 3H

3.29(t, 'HNMR Sgecti®s (DO ICHT a< - 35 Sl | %; 7.55-7.65(m 2H);
7.73@1. ] %:g&%g?s. | rg}: “8.8é§?9§)%9?(zm-0.9(5(-é + 7-88(s. TH): ]7:54p1, 9HIAY
2006 "WD 981'1i3 PP sehblyy 3H88IH) 89 - El enmental anal ysis: FoundC 43. 5H 4. 2N
10.0 CZ%I@ZW@& ]*6H20 0. 75HC1Requi resC 43.5H 4. 4N 10. 2% The starting
mat eri al was prepared’ as follows: 5 Diethyl azodicarboxylate (522ng, 3mmol)

was addéiie'rdexnplvxirﬁ@sisp a susm' on of A-,{4- bropo-2-fl uoroani -
i no)-7- y}f:ﬁ)a/ 6- net hoxyqui nalzjo i neé(%%ﬁng, 1Hndd) ), (pMNepased as
descr i béd s GREF starting rRaqetresl | nCEgRI e 48) 5 ot 11 phepyl phosphi ne
(786nmgy, 3mmol) and ' 2%

15 Example 49

Methanesulphonyl chloride (32mg, 0.275mmol) was added dropwise to a mixture of
4-(4-bromo-2-ﬂuoroanilino)-6-methoxy-7-(3-methylaminopropoxy)quinazoline (109mg ‘

0.25mmol) and triethylamine (30mg, 0.3mmol) in methylene chloride (3ml) cooled at 0°C

The solution was stirred for 2 hours at 0°C and the volatiles were removed by evaporation

20 T . o
he residue was partitioned between ethyl acetate and water, the organic layer was separated

washed with brine, dried (MgS0,) and the solvent removed by evaporation. The solid was

triturated with ether and collected by filtration. The solid was dissolved in methylene chloride

Containing methanol (0.5ml) and 3M hydrogen chloride in ethyl acctate (0.3ml) was added.

The suspension was diluted with ethyl acetate and concentrated by evaporation. The resulting

25 solid product was collected by filtration, washed with ether and dried under vacuum to give 4-

(4-bromo-2-ﬂuoroanilino)-6-methoxy-7-(3-([ﬂ-methyl-N-
methylsulphonyllamino)propoxy)quinazoline hydrochloride (85mg. 61%).

[
H NMR Spectrum: (DMSOd,; CF,CO0D) 2.1-2.2(m, 2H); 2.82(s. 3H): 2.89(s, 3H); 3.29(t

2H); 4.02(s, 3H); 4.27(t, 2H); 7.35(s, 1H); 7.55-7.65(m, 2H); 7.79(d. 1H): 8.12(s. 1H): 8.88
30 1H) o

MS - (EI): 512 [M.]'

(s.



3- net hyl am no-| - propanol (178mg, 2mmol), (J. Am Chem Soc., 1954, 76, 2789),
i n nmethyl ene chloride (4m) under nitrogen. The m xture was sti r(rjza? ,jﬂr@s
‘hour at ambient 10 tenperature, neutral alum na (- 20g) was adde oth
reacti on WOR8¥354and t he sol vent was renoved by evapor ati gc/dherndasssder
was poured onto a colum of neutral aggimina and was eluted with a mxture
of net hyl ene chl ori de/ net hanol (95/5 foll owed by 90/10 and 80/20). The

purifi r triturated wth, ether ollected by filtration, washed
with et g’?’egﬁg%a I eéd under vacugﬂ&u?% gi e"'3'g H 42 N°100

4- (4- br@yH;,R;0|BHSER6H0 0T5HEY WER'&g%iYes7'C343'L.§ H 44 N 102% .
nmet hyl am nopr opoxy) qui nazol i ne (220ng, 50% . Exanple 50 A SOl uti on of
~di ethyl azodicarboxylate (209nmg, 1.2mmol) in methylene chloride (1 nl) and

" 53 s T R gt e ovom e (51 © Sl
4- (4-brono- 2- b l ' l.ine (146ny,

0. 4mol ) (pr opaTag o et AL OB A AL BRSNS alsfisrobamor & ac)
and t r i(theombhBugroanibing BT dudroxy-@methokyquinamiify ( B0eng Nn@hé 19 Qpkebifoy Adnder

ni trogen. ?%h I xture.was stirr for 1 hour at anbient tenperature and
urt he TR €8 ng mg, 3mmol) and

furt here¢t eﬁﬁé?@m%%%‘i“ﬁ@“eg@ mple 4%)Biphegniphosphing (786mg, 3

-(3-h - i e de- 1 d 4004, l dded
[ OLT onac S KL 1 PR (1T, a3 A e RES i [t D 2 AOR 1 700G,
0. 4mmomethjileee chlatide &k anddrinitt@gbnl Ahe IixHird Was $tidld Y31 R gt &?g{g&r ature

€ ng,

and further (S)-1-(3-hydroxypropyl)-pyrrolidine-2-carboxam
0 gﬂmltﬁmﬂﬁgé‘ﬁ% deutralpligmipayt- 208) W&%mﬁ%ém thei reactidofmixtite hndifte sdlveatWhent

térrper L X b urified by pouring_directly onto a col um
of sil ?%Agsgeﬁgg Yjaﬁ’?ﬁaé% THe g ag: ﬁ‘i‘ﬁ %%‘ée‘gwi'%ﬁi"&gﬁ%? A neusabplyminaendiwesl
(60/ 35/kGjted With aptixtire@d ntindetet chi@flelhithak Al 95/ s b iidwe

1aCOl L d by
filtration, washed with ether and dried under vacuum ﬁ;ﬂgé/églapﬁlg%bfm
98/ 1333 he punfigdprozipst WROTINGBET VOB efher, cOilechdd by fiFfation SwisBed Witk ethEl,gqent al
anal ysi;s: H2. . N, Q BrF 0.8H20_ 1. 9HClI FoundC 46.0H 4.9N 11. 2 RequiresC
45. 9H 3%&@1‘%" e ‘%gQ’Ft‘ﬁ'ﬁ‘gbfﬁﬁ‘c"é%'g‘&Pr%%l“ﬁP-épra?téqxuag-(fio| | ows:

15 methylaminopropoxy)quinazoline (220mg, 50%).

Example 50
A solution of diethyl azodicarboxylate (209mg, 1.2mmol) in methylene chloride
(1ml) and then (S)-1-(3-hydroxypropyl)-pyrrolidine-2-carboxamide (97mg, 0.56mmol) was

20  added dropwise to a suspension of 4-(4-bromo-2-fluoroanilino)-7-hydroxy-6-

methoxyquinazoline (146mg, 0.4mmol), (prepared as described for the starting material in

' Example 48), and triphenylphosphine (3 l4mg, |.2mmol) in methylene chloride (4ml) under
nitrogen. The mixture was stirred for 1 hour at ambient temperature and further
triphenylphosphine (109mg, 0.4mmol) and (8)-1-(3-hydroxypropyl)-pyrrolidine-2-

25  carboxamide (40mg, 0.23mmol) were added followed by the dropwise addition of diethyl
azodicarboxylate (70mg, 0.4mmol). The mixture was stirred for 30 minutes at ambient
temperature and further (S)-1 -(3-hydroxypropyl)-pyrrolidinc-2-carboxamide (34mg,
0.2mmol) was added. The mixture was then stirred for 2 hours at ambient temperature and
the mixture was purified by pouring directly onto a column of silica and eluting with

30 methylene chloride/ethyl acetate/methanol (60/35/5). The purified product was triturated with

ether, collected by filtration, washed with ether and dried under vacuum. The solid was



3-Bronp- | -propanol (584ny, 4.2mol) was added to a m xture O
(S)-pyrrolidine- 2-carboxam de (399ng, 3.5mmvl) and potassi um ca(rj.?grﬁ&e
(966nmy, 7nmoyg ogmaRgetOnitrile 15 (10m ). The mixture was heate £l 2006,
for 5 hours and the mxture was stir-red for 18 hours at anbiefGB97/92588
tenperature. The insol ubles were renmovedgohy filtration and the sol vent was
renmoved fromthe filtrate by evaporation. The residue was purified by

col um cHissotmedir mpthylens chlokihe j i th et hyl ene chl ori de/ net hanol
(9/1 fol | ﬁé\%%ﬁg ,ﬁ'%{ﬂ%) -t&B gi vle Qﬂ@hMﬁmoé@n chiotrde 1} ethyl acetate (0.4ml) was added.
(S)-1-(3- FAPURG Map Lol thicted- 13- filaation am ﬂ@d(.vﬁ? 99 . . - -
(E): 173vidhrh 1ofpf6e @g_& 31 Met hoxyacetyl chl or i de %ﬁﬁéf‘&%{%aﬁg%’r‘%‘jn%s ;
added to a sol ution 4" (A5Re-6r' ey oaniline)-7-(3-(2-carbamoylipyrrolidin- |-

f | uor oani ypuopoty reimetkyxyquigaithing ' t.h ui na7ol I ne (1 |3ny,

0.3 ),,#Flre ared 25 a)gq deascri bégaéggﬁg?lﬁs?ﬁ&é’? ﬂ‘ﬂ%’)mat erial in Exanple
60), and tFNMRppsstrume: (@Bﬁﬁdo;@l:?femm%doc? TBLIYLE c9|09%'ydr§ \%&g”&) The

m xture V\figs@izrl_fe sza 18A_Bg)urs at anbi ent tenpera LPI’e' a ’ s ¢heén
partitioned berween et AU Ubed dtLoamdPHx 376l 8(Rneal Hy qA(C IHRVELT 548 :
separ at edd.3did(af 2HYUBAA) mEd; $.hg S0, ﬁ %{{Sntwed by evaporation. &H'elH),
resi due was purified by chromat (Sgra% y siftk 82(I D! H83(swWiHh met hyl ene
chl ori de/™MEet(&hk 618 M/Jret hanol (6/3/1). Tile 30 purified solid product was
triturate@ Wc{thl ni ﬁfh.lene chloride and ether, collected by filtration.
washed with etAe ‘dried under bewundim THs.Gol il 4as g qg}?l ved in a

m xt ude df,,dj N3OIBEG ¢ ene ghl ari de and 3M hydrogen chloride in

et hyl acetzétié 0. 4m) }gﬁadsrpgggléd eSS F 145 pribcdi.pi t Bt ¢16es col | ect ed
by filtration, washed with ethyl acetate and dried under vacuumto give
(S)-4-(4-br om;i-fl uor oani |l i no) - 7- (3- (2- car banmoyl pyrrolidin-| )
yl ) pr opoxy) - 6- methBXWEimaseril iwae phapdredcasifolowie (1 10ng, 47%. 5 'H NWVR
Spectrum ( DVSGH@, -3C X - O 1.9-2.0&)m 2H); 2.0-2. 1 (m 2H); 2.15-
2.25(m (22H) ;n3. 2-5‘."&5%%&&@-@6@@@ was 3ddedBtos mixtire bf (S ﬁ%ﬁiﬂi(nég’H);
4. 15- 4. 2¢raroxdmide B9I9mé, 6Mmadiin I » 1.,5-7.6(m 2H); "7.75(d, |
H) ; &2(? | H. 8.83(s,” | - v\):)Q "9d8';°1“§%g' Parggﬁa“i(%?ﬁm&vgmmm in acetonitrile.
pCT/ &30 7/ 12836 The Miytusnwas heated ad ed it foa8 douts ki h@fg ||usgs§9‘§§?‘?{clgl ori de

in ethyl sagebah& g s. added. The mi xture was t198Fs and
and the resulti nS‘(“ F %gqr%)'i ?ﬁ? E’Saﬁgﬁédﬁ%meéw filirbtioredridaRe sOWR&HR QAW t h

et her antentoveddramde filvaeynavhpo iy, -ehl oro- 2-fl uoroan ilino)-6-

met hoxy- 7- ( 2- {J I?lé r{let hyl - N- et hg(kyellclg't 3{]{ %ﬁ’idH?))wé‘ts I‘?BS&L?‘hbﬂ fRlymni ne

hydr ochl f@‘ography onsilica eluting with methylene chloride/methanol (971 followed by 8/2) 0

give (S)-l-(3-hydroxypropyl)-pyrrolidine-Z-carboxamide (365mg, 60%)
20 MS-(ED: 173 M)

Example 51 )

Methoxyacetyl chloride (34mg, 0.31mmol) was added to a solution of 4-(4-chloro-2-

ﬂuoroamlmo)-6-methoxy-7~(2-methylaminoethoxy)quinazoline (113mg, 0.3mmol), (prepared

25  asdescribed for the starting material in Example 60), and triethylamine (33mg, 0.33mmol) in
methylene chloride (3ml). The mixture was stirred for 18 hours at ambient temperature and
was then partitioned between ethyl acetate and brine. The organic layer was separated. dried
(MgSO,) and the solvent removed by evaporation. The residue was purified by

y chromatography on silica eluting with methylene chloride/acetonitrile/methanol (6/3/1). The

purified solid product was triturated with methylene chloride and ether, collected by filtration

wasl i i )
ed with ether and dried under vacuum. The solid was dissolved in a mixture of



5 (62ng, 42% . 'H NWR Spectrum (DVsSQd6; CF, 000D, 80C) 2.9-3.2(br s, 3H);
3.35(s, 3H); 3.8-3.9(br s, 2H); 4.05(s, 3H); 4.0-4.3(m 2H); 4.%, %m -i
7.4(s, 1 Hyookmdsdd, | H, 7.6-7.7(m 2H); 8.1(s, 1 H; 8.8(s. 1 '1 B
ESI: 449 [ MH' FoundC 48.8H 4.6N 10.7 El emental anal ysis: CpCHRIY704458F

0. 9H20 1. 35HC1lRequiresC 49.0H 4. 9N 10.99% Exanpl e 52 Di et hyl

azodi car boxyl ate (400nt, 2.3mmol) was added dropw se to a m xture of 4- 15

4- chl [EheIEH10E 8¢/ 51/ - L n, | 250ny,
EL _7§m*r8:h§b,tﬂyz prﬁpa?ed /ag n%}e_!glc(;lpggég?)o% @ﬁé%ﬁéﬁ%ﬁfg‘%g@@tgg%{gtci(ﬂggmdhwm e 2),
t ri phengfidatoshia mixtps vssylilugd3nmoether aﬂchnﬂiﬁe?réab{ﬁiﬁ?ﬁﬁﬂﬂ&%% o Eﬁ% ﬁ%l g,none

(170ny, ((EP 58040 ), in nethylene ¢
nit rogerfl-l itr%tioﬁa%( o Bty g e%‘ﬂzdr kg unger vechmirte ginte ‘&ﬁbichlm-o-tzemnﬁroahﬂfn%?%_

met hyl entethényori(2g [N -mdthy NRSm&aE Jrei s, continued for a further
18 hours at 20 aﬁllent t)érrﬁerat 8?%.'&i}ql-eiilgﬁicfg‘g"y\gg“‘"azo““e hydrochloride
4- (2 h\ 128 &2PR) ) - 3- nor phol i none (113ng. 0. 78mmol ), tri phenyl phosphi ne

(204nyg, | ), wer ed and di et hyl azodi carboxylate (I 36ng,

0. 78mmil'§)NﬁgT$’lqéﬁ“‘3dm§ ol 600 °F) 943 2 (bwass 3 HY;i 3. 3576l Frpy: 3,53_@ﬁgtses at
anbi ent 2H}); PR, - @,0-4 .purd £ie uring directly onto a stlita
col um, e? ut i ng@vﬂ ﬁ 0 ﬁg%’;@@hgﬂ&?gﬁ%‘%emI7-4a§g‘ét e/ bet RemolHY, B/144,1) .
The purlH);&B(solH)X was di ssol ved in 25 net hyl ene chloride and 2M net hanol i c

hydr og C g (0.5m) was added. The m xture was concentrated by
evapor a 'So't&%;lﬁgﬁwldi luted with ether. The resulting precipitate was

coljlpect Bkl | dion, washed with ether and dried under vacuumto give
4- (4-chl oro- 5 ahdif i Found C 488 H46 N 107

f i uor 0@, Hi,NoQ®;®FreeoM@xy35HCR- (3 r phol- ng)et hgxy).qui.nazol i ne
hydr ochl or i de (150113’?)(39%{.@30 REARR Spe(L:jt a8 (vsede:N dB. ¥eop) 3. 6(t,
2H): 3.8-3.9(m 411); 4.05(s, 3H); 4.1(s, 3H); 4.4(t, -2H); 7.3(s, 114);

7.45(d.pylH) 1 %n65(t, IH): 7.7(d. 1H); 8.1(s. IH; 8.9(s, IH WO 98/ 13354 -
92- 2 %%006 2 PCT/ GB97/ 02588

Diethyl azodicarboxylate (400mg, 2.3mmol) was added dropwise to a mixture of 4-

15 (4-chloro-2-ﬂuoroanilino)—7-hydroxy-6-methoxyquinazolinc (250mg, 0.78mmol), (prepared
as described for the starting material in Example 2), triphenylphosphine ( 615mg, 2.3mmol)
and 4-(2-hydroxyethyl)-3-morpholinone (170mg, 1.17mmol), (EP 580402A2), in methylene
chloride (Sml) under nitrogen. The mixture was stirred for 4 hours at ambient tempcra;ure,
methylenc chloride (5ml) was added and stirring was continued for a further 18 hours at

20 ambient temperature. THF (5ml). 4-(2-h_\'droxyethyl)-3-morpholinone (113mg. 0.78mmol),
triphenylphosphine (204mg, 0.78mmol) were added and diethyl azodicarboxylate (136mg,
0.78mmol) was then added dropwise. The mixture was stirred for 5 minutes at ambient
temperature, and was purified by pouring dircctly onto a silica column, eluting with
methylene chloride/ethyl acetate/methanol] (5/41). The purified solid was dissolved in

25 methylenc chloride and 2M methanolic hydrogen chloride (0.5ml) was added. The mixture

was concentrated by evaporation and then diluted with ether. The resuiting precipitate was

collected by filtration, washed with ether and dried under vacuum to give 4-(4-chloro-2-

ﬂuoroanilino)-6-m¢thoxy-7-(2-(3-ox0morpholino)ethox_v)quinazoline hydrochloridc

(150mg, 39%)).

30 '"HNMR Spectrum: (DMSQd, ; CF,COO0D) 3.6(t, 2H): 3.8-3.9(m. 4H); 4.05(s, 3H): 4.1(s.

3H); 4.4(t, 2H); 7.3(s, 1H); 7.45(d. 1H):; 7.63(t, 1HY: 7.7(d. 1H); 8.1(s. 1H): 8.9(s 1H)



M5 - ESI: 469 [MNa]' FoundC 51.6H 4.4N 11.8 El enental anal ysis:

C2j HONAOXACO F 0. 35H20 0. 95HC1Requi resC 51. 7H 4. 5N 11. 5% 5Exanpl e 2‘5@ @\gwgﬂ
azodi car box‘x,l agtqf %209@, 1.2mmol ) was added dropwi se to a m xture Of" 4- €
(4-chl oro- P8P HAni | | no) - 7- hydr oxy- 6- met hoxyqui nazol i ne ( 128fgpetozdsgmo! ),
(prepared as described for the starti.ngp material in Exanple 2),

tri phenyl phosphi ne (314ng, 1.2mmol) and 2-(2-norpholinoethoxy) et hanol
(97ny, 0.M8i-rBB1 469 pMIRI-hyl ene chloride (4nml) under 10 nitrogen. The

m xture was stirred for 1 hour at anbient tenperature, triphenyl phosphine
(105ny, G:lamasse) anabysis2- nor phol i noeFoaxy) et hagoki 64979.4 9. 2 lg) and

di et hyl LGr-boxyl Omg, 0.4mol ) were added. The m xture was
stirred f%?ﬁgleoét”%Miﬁ@k enPequitesr e afidSivds [urd.Si eN by.sppuring

directly onto a silica colum eluting wth nethylene

chl oride/ acetonitrile/methanol (6/3/1). The purified product was triturated
with 35 d&i¥ampleS3| | ected by filtration and dissolved in nethyl ene chloride.
2M Et her eal hydlsogren C‘El oride (0.5m) was added and the resulting

preci pi t at e was EGNil @Eediearbgryiate (209me i, 2mme edhs addddrephins 1 chidhiLsk gnder

t Q4Ghead-A 4 chl:or Q--2¢ f i1} no)- 6met hoxy- 7-(2-( 2-
o b | S A S PR bt o, rspanns

oy 50 5 oa ol ey %‘S’ii*?ﬁ%%%ﬁi% tipheiotblline B il 1 3 atd”
ES|48(3’77ﬁquhemqeth??ﬁmf5(nggl'Dgaj) e %ﬁ ﬁlfthwdﬂl):bhﬁr@g@lﬁlzuﬂﬁgfoﬁ% 1
. . . . enental ahal ySI S:
20 1 95ﬁ[é¥|g§‘&'uﬁ?§gﬂﬁ © Wgs T 09?3)‘%% W@fmmqrﬂérmtp@cmbhmsmar epar ed
f ol | 0E05nie, 02ArkibD)] -Awn dded to a
?nsxt Sr eoof rrngg? : hol i ngrp?z. 589,&%’g@ﬁgﬁﬁ%‘%é&g‘é?’é‘gm@Eﬁﬂ%&ﬁéﬂ%hx'5. 59,
40mol ) PRPdieasbetyiate (TQmg, $0tmitnol) Treze nddedy Mhe MR8l Skt fof ?_‘;r]l%h'\xzaf or 6
e 3

hours ang then stirred fgr 18 h?urs at anbi ent tenperature.
i nsol ubl &8 vier & TETBYEFNBYViPHEiFiad Py Roweg dirstly oinat a bitisa setigineRrmgasf r om

the filt etiyidne chfafﬂﬂ%é{ohﬁme/,;(%g?,éoﬁZggﬂg_ Has p%éj%c{i ed by col um

chr onat oyt anhy o et rceohiiite/n productwas triturated with
15 ether, collected by filtration and dissolved in methylene chloride. 2M Ethercal hydrogen

chloride (0.5ml) was added and the resulting precipitate was collected by filtration, washed
with ether and dried under vacuum to give 4-(4-chloro-2-ﬂuoroanilino)-6¥methoxy-7-(2-(2— |
morpholinoethoxy)ethoxy)quinazoline hydrochioride (100mg, 45%).
'H NMR Spectrum: (DMSOd,; CF,COOD) 3.1-3.2(m, 2H); 3.3-3.5(m. SH); 3.7-3.8(m, 2H);
20 - 3.9-4.0(m, SH); 4.02(s, 3H); 4.4(br s, 2I1); 7.46(s, 1H); 7.48(d, 11); 7.6(1, 1H); 7.7(d, 111,
8.25(s, 1H); 8.89(s, 1H)
MS - ESI: 477 [MH}'
Elemental analysis: Found C488 HS56 NO99
CuHyN,O,CIF 1H,0 1.95HCH Requires C 488 H 53 N 9.9%
25

The starting material was prepared as follows:

2-(2-Chloroethoxy)ethanol (1 -25g, 10mmol) was added to a mixture of morpholine
(2.58g, 30mmol) and potassium carbonate (5.5g, 40mmol) in acetonitrile (50ml). The mixture

was heated at reflux for 6 hours and then stirred for 18 hours at ambient temperature. The

30  insolubles were removed by filtration and the volatiles were removed from the filtrate by

evaporation. The residue was purified by column chromatography cluting with methylene



WD 98/ 13354 - 93 5 chl oride/ met hanol (95/5 foll owed by 90/10 and then

80/ 20) to give 2-(2- norpholinoethoxy)ethanol (600ny, 34%. 'H NI\%% MAY.
Spectrum &CDCI 2.5(br s, 4H); 2.59(t, 2H); 3.6-3.85(m | OH) - (@9:
175 [M ]+ 819/"@%?7‘/ 02588 Exanpl e 54 Diethyl azodi carboxyl at @dr2€8mm2sss
1.2mol ) was added dropwi se to a m xtuge_ of 4-

(4-chl oro-2-fluoroanilino)-7-hydroxy-6-Tmnet hoxyqui nazoline (128ng, 0.4mmol),

E ohen B S0 liad b o 520 o e 7 © 2
(S)-1-( %Mﬂgm@@y&&wtgmggg%z- car boxam de (97ng, 0.56mmol),

(prepared as described for the Starting material in Exanple 50), in

met hy| entl NMRoBpetarugat CDCIDIRES (bt % t4l)e2. Seas28);i36-8@s{ Al 1@ghour s at anbi ent

t emper ag\%ﬁe, @ng $ rt.her triphenyl phosphine (105ng, O0.4nmol) and

() - 1- (MRyAEBY B B ) - pyrr ol i di ne- 2- car boxani de (49ng, 0. 28mml) were

- addeg followed by the dropwi se addition of diethyl azodicarboxylate (70ng,
0.4nmmol ). The 15 mixture was stirred for 1 hour at anbient tenperature, and
was pur iExambplie4pouring directly onto a silica colum eluting with

met hyl ene chl ori de/ acetonitril e/ methanol (6/3/1 followed by  60/25/15). The
purified oi |l watethyliagegigarbexyipte (208ma ] 2rombl Jorasadldby dfdpviisetol omixnyegrad

wi th ethgr 16 Al | . et vacuum The solid s di ssol ved in nethyl ene
chlorid Qéﬂr}ﬁﬁlg%l @?ﬁgg‘e‘gﬁgﬁ}{ﬁ@a@# (':'HF@PFW"(”@P%S‘ZM’th@!d?l),ﬂweemfcdtasr e
was di | Wesstibetitibr @k heEtinNRateRsl nTXAIdINg), ¢ bk 3, F s &9 by
filtration, washed with ether and dr iﬂedg)l’m ere%@gh%nqt"?%éé%%é’ f%}nmo% and
7- ( 30 (248! $arhygrqaypropyDepymoliding) branboxanidd (97mg, 0. 6ol {frewiradsy i | i no) - 6-
et hoxygll.élcr}%%aglfl ne hydrochl or.i de 70mI:1, 3299 . 'H NMR Spectrum (DVBQd6;
CF3CooD) o _g,r@ﬁ; SBFE Batsgabin FXapplof)); ivmethylege ghlorigp)4mB, T8 nfigrre 2H) ;
3. 7- 3. 8(ws stirrel forR2 RArS at aHhbiendeBBs s s RS pHO GBS 7'\?) LS
25 7 450 1Ty 7 e bienciote et T Welhes stonbproind bk 1 a0
VB - ESIO:4mamal)[api(S)- Ed3Hhg doxsgBropil ) i3 roNdme D - Edrb ki ik é@]ﬁﬁ,ﬁiﬁhmol) were
C21H25N58)&C5F 1. 5H20 l}.‘§5HCJ.Rea(3’uj res C 49.5H 12. 6N 5. 3%
added followed by the dropwise addition of diethyl azodicarboxylate (70mg, 0.4mmol). The
15 mixture was stirred for 1 hour at ambient temperature, and was purified by pouring directly
onto a silica column eluting with methylenc chloride/acetonitrile/methanol (6/3/1 followed by
60/25/15). The purificd oil was triturated with ether, collected by filtration, washed with ether
and dried under vacuum. The solid was dissolved in methylene chloride and 2M ethereal
hydrogen chloride (0.5ml) was added. The mixture was diluted with ether and the resulting
20  precipitate was collected by filtration, washed with ether and dried under vacuum to give (S)-
7-(3-(2-carbamoylpyrrolidin-1-yl)propoxy)-4-(4-chIoro-2-ﬂuoroam’lino)—6~
methoxyquinazoeline hydrochloride (70mg, 32%).
'H NMR Spectrum; (DMSOd,; CF,COO0D) 1.8-2.0(m, 2H); 2.05-2.15(m, 2H); 2.2-2.3(m,
2H); 3.1-3.5(m, 2H); 3.7-3.8(m, 1H); 4.02(s, 3H); 4.05-4.2(m, 2H); 4.3(m, 2H); 7.04(s, 1H);
25 7.45(d, 1H); 7.65(t, 1H); 7.7(d, 1H); 8.22(s, 1H); 8.88(s, 1H)
MS - ESI: 474 [MH)'
Elemental analysis: Found C 494 H 124 N 53
C,;H,N,O,CIF 1.5H,0 1.55HCI Requires C 495 H 12.6 N 5.3%

30



WD 98/ 13354 - 94 2J6 2 9 MAY PCT/ GB97/ 02588 Exanpl e 55 Di et hyl

azodi carboxy late (209ng, |.2mol) was added dropwi se to a m xtur QOJ'A‘AQMS
(4-chl oro- Zdewﬁg%ﬁi | i no) - 7- hydr oxy- 6- net hoxyqui nazol i ne (I 28mgé,e :
0.4mmol ), (prepared as described for the starting materi al 5&7&3&%&&2)1
ci s-3-(2, 6-di met hyl nor phol i no) -1-propang!_ 5 (97ng, 0.56nmmml) an

tri phenyi phosphi ne (314ng, 1.2mmol) in nethylene chloride (4nml) under _
ni trogen ExdigpRisst ure was stirred for 1 hour at anbient tenperature and the
solvent was renoved by evaporation. The residue was purified by col um

chromat ogr aphy Blathylngodiearbbuyat (ydoeRe Cj;-,l,,g ' thanol (95/5 followed by
90/ 10) . ‘I('h%afogé_i@;bed pr.oduct }I\/\Igsmdi ségfve Hl)(rjiv%ﬁgﬁﬂﬁff@ﬁaw |19 Ajrpituze df 2M

et her eal QiPelien-T-hydrbyy-emethoideminakbgnclQ zggllg%_i‘,gﬁ]%%ﬁgdi | ut ed

with eth I tand. .The resulting precipitat€& wa repargd gy
P et 1 oot 6 the Mnfliigleisl i Examele Uneles -Peedinmethyln@iilino)-1-propanol

4- (4-&hi (P me,-0.96mmah) and - ,
( 3E (2, 6-di get hyl mor pfl?ol i _W*%?%‘SS&%“!’&(%é‘t"ﬁexyamm ethy lepeleliotido (4mid

130ny, “BeHritrogennNraeapiatire was stirobdod D ho GG 6H) ;.. 2.3-2.4(m

(Zm;rrg.mj?@&m‘}c yzgjggg.ssﬁjnf(zm; 3. 55 %, 2H%r;“]t§‘.q’é§’g‘.“6?!?_h% thepsolvanigs (s,

31.1): 4.35(t, 2&)3"; apqguon, ‘%fe?ldﬂsmgumﬁ«;d byscfli'\aﬂnﬂﬁcbhg,ﬁmg,lap@éluzipéogd,

I . 8. hylehe ~11; - : ' enental” anal'ysi s:

Fotl)nd C gg:/;%:l-;lbi}é%;ilﬁ?.gg&:cgléﬁ&%ka{%@l%‘V%?é]}%-QEMUrﬁ'e:qiproélmt @as1. 8 H

5.6 N 109 ngmethylen ide il 2Masthd L] pws:

3- Chimfos:d‘tﬁ)&{)fa %&t&i' %Z%’ | | nmol ) fﬁﬁ%ﬁgﬁ’?aﬁ)‘éﬁg"s&m‘@%“@éf*ﬁ%t@e

I(2. 07g|, )ff&%mm,pfg'] d'é Yafh "Féa%fj ?&tg_tsmold. ao’(l;e2¢ﬁ{tﬁ1i_grm§¢%]ydéﬁ9m§l%ﬁ&?ed(gey 1?9,
Omo i I, . en ca an Imted as a m xXtur 0

i sonmers) l iaﬁugce?%n??%‘ﬁhleeﬁe?fg%sl%ﬁ T yacupmy Qﬁi{‘e the(4-chbmoetiNabroadilingy-7-

over ni g h@-@pﬁjdi;mq:tb\xbdontlxhoﬁﬁ@jprof)&}@)iﬂﬁl‘&m&s ﬁin‘%{,ﬁné Eyrgl)'gcﬁﬂorlijc}lc (130mg
59%). |
'HNMR Spectrum: (DMSOd,; CF,COOD) 1.17(d, 6H); 2.3-2.4(m, 2H); 2.7(t, 2H); 3.25-
15 3.35(m, 2H); 3.55(d, 2H); 3.9-4.0(m, 2H); 4.03(s, 3H); 4.35(t, 2H); 7.43 ,
7.63(t, 1H); 7.70(d, 1H); 8.25(s, TH); 8.88(s, 1H)
MS - ESI: 475 [MH]

(s, LH); 7.45(d, 1H);

Elemental analysis: Found C517 H60 NO97

CuHyN,O,CIF 0.6H,0 1.95HC! Requires C 518 H 56 N 10.0%
. . . Q

20

The starting material was prepared as follows:

3-Chloro-1-propanol (1.04g, 11mmol) followed by potassium carbonate (2.07g

15mmol) was added to a solution of 2,6-dimethylmorpholine (1.15g, 10mmol), (supplied by

Aldrich Chemical Company Limited as a mixture of isomers), in acetonitrile (15ml). The

25  mixture was heated at reflux overnight and allowed to cool, the insolubles w

ere removed by

filtration and the volatiles were removed from the filtrate by evaporation. The residue was

purified by column chromatography on silica cluting with methylenc
chloride/acetonitrile/mcthanol (60/35/5 followed by 60/30/ 10) to give cis-3-(2,6-
dimethylmorpholino)— I-propanol (500mg).

1
H NMR Spectrum: (CDCL,) 1.16(d, 6H); L.7-1.8(m, 4H); 2.6 1(1, 2H); 2.91(d, 2H);
2H); 3.81(t, 2H) |

30
3.6-3.7(m,



filtration and the volatiles were renoved fromthe filtrate by evaporation.

The residue was purified by colum chromatography on silica el ugé ggf%%

met hyl ene chloride/acetonitril e/ nethanol (60/35/5 followed by 6 Bo

give cis- Q883354 net hyl nor pholino)- | -propanol (500ny). , §5

Spectrum (CDC13) 1.16(d, 6H); 1.7-1.8(m 4H); 2.61(t, 2H); FCrg %4)

3.6-3.7(m 2H):; 3.81(t, 211) 2 9 MAY?s WD 98/ 13354 PCT/ GB97/ 02588 - 95-

f M5 - ESI: 173{3M]‘ Exanpl e 56 A sol ution of

4- (4- chM$ o EBLf \3dMbdNi | i no) - 6- net hoxy-7 5

(trifluoromethyl sul phonyl oxy) qui nazoline (180ng, 0.4mol), (prepared as

described for the starting material in Exanple 11), in anhydrous THE (2ml)

and benpsamgdles8) was purged of oxygen and placed under nitrogen.

Tetraki s(tri phenyl phosphi ne) pal | adi um(0) (23ng, 0.02mmvl) foll owed by a

sol ut i on Afolgtich gﬁﬂ{(ﬁichb(qazdhxpk@nﬁlyﬂd)kﬁ-ﬁde&toﬁ {(7102ny, 0. 48mol ),

(Tet ahedron L%L %134 35, 32 in THE (2ml) was added and the m xture
e afBaugromeshylstiphavioR e nistine (H&%ngn%mmel)maxe;mlrddnmsttr{beddal the O

aro e R RGN Tanbl. ED. SRl ABE AR CRAP S ieds GmbwpsmvErdot | o

(0. 5l ofygenanlIplaed tundét nitfogkh: IMetraRisRAPRLNYIMRE Gifadi Ily. The
AP Ry STid

m xture &s stirred for 1 hour at anbient tenpe 1Tes were

r enoved 0S¢ mmel) fllovedrbyarsolution of sotlivmretriisapropyltilyithariad ( Doy @ 8RN,

acetate T C arated, washed with bri ne,
dried ( %@'&a’ é‘efthgggs“o zg?ﬁéﬂ{}{?@/ &&)g\aéw‘;a And She mprurerwas heatedwts
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the solvent removed by

evaporation. The residue was purified on neutral alumina eluting with methylene
chloride/acetone (90/10 followed by 80/20). The purified product was triturated in a mixture
of ether and hexane, collected by filtration, washed with ether and dried under vacuum to give
4-(4-chloro-2-fluoroanilino)—6-methoxy-7-(3-morpholinopropylthio)quinazoline

20  hydrochloride (65mg, 30%).
'H NMR Spectrum: (DMSOd,; CF,COOD) 2.1-2.2(m, 2H); 3.1-3.2(m, 2H); 3.22(t. 2H); 3.3-
3.4(m, 2H); 3.47(d, 2H); 3.74(t, 2H); 4.0(d, 2H); 4.08(s, 3H); 7.48(d, 1H); 7.64(t, 2H); 7.68(d,
1H); 7.86(s, 1H); 8.19(s. 1H); 8.91(s, 1H)
MS - ESI: 463 [MH]'

25  Elemental analysis: Found C476 H 516 N 476
C,H,N,O,CIFS 1.2H,0 1.85HCl  Requires C 47.8 H 5.16 N 47.8%

Example 57
3-Chloroperbenzoic acid (188mg, 1.05mmol) was added in portions to a solution of
30 4-(4~chloro-2-ﬂuoroanilino)-6-mcthoxy-7-(2-mcthoxyethyllhio)quinazoline (275mg,

0.7mmol), (prepared as described in Example 11), in methylene chloride (6ml). The mixture
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Diethyl azodicarboxylate (218mg, 1.25mmol) was added dropwise to a solution of 4-

(4-chloro-2-ﬂuoroanilino)-7-hydroxy-6-methoxyquinazoline (159mg,

0.5mmol), (prepared as

described for the starting material in Examplec 2), 4-hydroxy—1-methylpiperidine (115mg,

lmmol) and triphenylphosphine (328mg,

1.25mmol) in methylene chloride (5ml) cooled at
20 5

°C under nitrogen. The mixture was stirred for 1 hour at ambient temperature, the solvent
was removed by evaporation and the residue was partitioned between 2M hydrochloric acid
and ether. The aqueous layer was separated, adjusted to pH9 with aqueous sodium hydrogen

carbonate solution and extracted with methylene chloride. The methylene chloride layer was

washed with brine, dried (MgSO,) and the solvent removed by evaporation. The residue was

25  purified on neutral alumina eluting with methylene chloride/methanol (97/3). The purified
product was triturated with ether, collected by filtration and dried to give 4-(4-chloro-2-
ﬂuoroanilino)-6-methoxy-7-( 1 -methylpiperidin-4-yloxy)quinazoline (180mg, 79%).

'H NMR Spectrum: (DMSOd,; CF,COOD) 1.9-2.0(m, 1H); 2.05-2.15(m, 2H); 2.35-2.45(m,
1H); 2.85 and 2.90(2s, 3H); 3.05-3.25(m, 2H); 3.45(m, 1H); 3.6(d, 1H); 4.1 and 4.12(2s, 3H);

30

4.8-4.9(m, 0.5 H); 5-5.05(m, 0.5H); 7.4-7.7(m, 4H); 8.2(, TH); 8.9(s, 1H)
MS - ESI: 417 [MH]*



washed with brine, dried (MgSO4) and the sol vent renoved by evaporation.
The residue was 25 purified on neutral alumna eluting w th nmethy) gngay s
chl ori de/ r%bh),?nﬁﬁ( 97/3). The purified product was triturated with ether,
collected by TilTtration and dried to give 4-(4-chloro-2- PCT/GB97/02588

fl uor oani |l i no) - 6- net hoxy- 7- (1- met hyl pi E ridi n4-yl oxy) qui nazol i ne (180ng,
79% . 'H NWR Spectrum (DWVsQd6; CF3 1.9-2.0(m | H); 2.05-2.15(m 2H);
2.35-2.45(m 1 H); 2.85 and 2.90(2s, 3 H); 3.05-3.25(m 2H); 3.45(m 1 H);
3.6(d, 1 H; 4.1 and 4.12(2s, 3 H; 30 4.8-4.9(m 0.5 H); 5-5.05(m O0.5H);
7.4-7. 7(lhxamphe;598. 2(d, | H); 8.9(s, | H M - ESI: 417 [MH + 2 9 MAY 2006
WO 98/ 13354 - 97 PCr/ GB97/ 02588 Exanpl e 59 Met hanesul phonyl chl oride (351,
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2.1-2. 2%731 2H): 2.82(s. 3H: 27%‘3?3, 3|§;e ggﬁé{za,tgg "{t%@?‘g%g@g’ °§E%‘E‘ed4*?>27(t ,
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15 (133mg, 61%).
'HNMR Spectrum: (DMSOd,; CF,COOD) 2.1-2.2(m, 2H); 2.82(s, 3H); 2.89(s, 3H); 3.3(t,

2H); 4.02(s, 3H); 4.27(t, 2H); 7.36(s, 1H); 7.46(d, 1H); 7.6-7.7(m, 2H); 8.14(s. 1H); 8.88(s,
1H)

MS - ESI: 469 [MH]"
20  Elemental analysis: Found C48.1 H 47 N 108
C,oH,,N,O,CIFS 0.9HC! Requires C479 H46 N 112%

The starting material was prepared as follows:
A solution of di-tert-buty] dicarbonate (4.9g, 22mmol) in THF (12ml) was added

25  dropwise to a solution of 3-methylamino-1-propanol (2g, 22mmot), (J.Am.Chem.Soc., 1954
76, 2789), in a mixture of THF (12ml) and water (12ml). The mixture was stirred for 18

hours at ambient temperature, the THF was removed by evaporation. The aqueous residue

was extracted with ether. The extracts were combined, washed with 0.1 M hydrochloric acid,

and then brine, dried (MgSO,) and the solvent removed by evaporation to give 3-([N-(tert-
30 butylcarbonyl)-N_-methyl]amino)-1-pr0panol (3.95g, 95%).
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2. 0- 2. 1((%0‘%%;9- nd ﬁ_.ggébr. s, (iH?F; 3.4- 3.5(m 2H); 4.0(s, O XY S8¢mn
o2H); 7.3(s, TRy SHERg With mgthyleng chloridermetianol @708t givie H3-(NG:&B(S, | H)
20 NB - &&?karbéﬁﬂl)@hﬂethyl]amino)propoxy)—4-(4-chloro-2-ﬂuoroanilino)-6-mcthoxyquinazo|ine
(2.2g, 72%).
'"H NMR Spectrum: (DMSQdg; CF,COOD) 1.3(s, 9H); 2.0-2.1(m, 2H); 2.8-2.9(br s, 3H); 3.4-
3-5(m, 2H); 4.0(s, 3H); 4.25(t, 2H); 7.3(s, 1H); 7.45(d, 1H); 7.6-7.7(m. 2H); 8.08(s, 1H);
8.88(s, 1H)

20  MS - (EI): 491 [MH]
Elemental analysis: Found C586 HS58 NI1t13
C,H;N,0,CIF Requires C3587 HS7 N 114%
A solution of 7-(3-([N-(tert-butylcarbonyl)-_li—methyl]amino)propoxy)-4-(4-chloro-

2-ﬂuoroanilino)~6-methoxyquinazoline (2.1g, 4.3mmol) in a mixture of methylene chloride

25  (6ml) and TFA (Sml) was stirred at ambient temperature for | hour. Toluene was added and
the volatiles were removed by evaporation. The residue was dissolved in water and the
solution was adjusted to pH7-8 with saturated aqueous sodium hydrogen carbonate solution.
The resulting precipitate was separated by centrifugation and decanting the filtrate and the
solid product was thoroughly washed with water. The solid was recrystallised from

30

methylene chloride/methanol, the product collected by filtration, washed with water. and then
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evaporation. The residue was purif by col unm chronmat ograp ting with
met hy| ethe migtwro wiag allowed torgsiol émpﬂ')ltloﬂ'dmbqbweexfethaﬁ apetacdunt wasr. dileegarge i n

net hyl ene chl ori de ol,ubl e were by filtration and 2. 2M
et he?/e:lla YIS RAratadh &P?Qfg wigh @d) a‘{édh% pelatiles reragved byhe
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et her, | ected by filtration an
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to the filtrate. The volatiles were removed by evaporation and the residue was triturated with
ether, collected by filtration and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-6-
20 methoxy-7-(2-(IN-(2-methoxyethyl)-N-methyljamino)ethoxy)quinazoline hydrochloride
(22mg, 16%). -
'H NMR Spectrum: (DMSOd,; CF,COOD) 3.0(s, 3H); 3.35(s, 3H); 3.4-3.6(m, 2H); 3.65-
3.85(m, 4H); 4.03(s, 3H); 4.64(1, 2H); 7.45(s, 1H); 7.47(d, 1H); 7.63(t, 1H); 7.69(d, 1H);
8.23(s, 1H); 8.9(s, 1H)
25  MS - ESI: 435 [MH]'
Elemental analysis: Found C489 HS3 N 104

CyH,N,O,CIF 0.8H,0 1.85HCI  Requires C 488 H 53 N 10.8%

The starting material was prepared as follows:
30 Diethyl azodicarboxylate (3.13g, 24mmol) was added dropwise to a suspension of 4-

(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (2.56mg, 8mmol), (prepared as
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The aq“egk‘éwbﬁé’aétsﬁwd abumbiee teAperanirg i o | TAGR: JSL & Og?llgtrgli?cb}’*plgtaesgi ve
extracte - SH4)..and_the sol vent renove 9 ui n
\LI'LVI E 2 bL: gf‘e:r)e rZéi’ivagrbg%%qu ion, @emiﬁwy@p{ﬂtimm@%d@ﬁgﬂg?@c})&%c_ac1

- -C - LT ) b, CF_ , CX 1) . y
| i nel 70@nd ¢th§V8%taé%gM%§8§letag%ans(a )ustcggi to pH8 with sodium hydrogen carbonate

_ 2H); 4. : PR

3.5-3. 6( Tnd c)lc_ti)racted with ethyl acetate,

dried (MgSO
6-methoxy-

The organic extracts were combined, washed with brine,

4) and the solvent removed by evaporation to give 4-(4-chloro-2-ﬂuoroanilino)-

7-(2-methylaminoethoxy)quinazolinc (700mg, 37%).

'H NMR Spectrum: (DMSQd,; CF,CO0D) 2.75(s, 3H); 3.5-3.6(m, 2H); 4.05(s, 3H); 4.5(t,

20 2H); 7.4(s, 1H); 7.4-7.5(m, 1H); 7.65(t, 1H); 7.7(d, tH); 8.15(s, 1H); 8.8(s, 1H)

J
Example 61 '

Dimethylcarbamy| chloride (38ul, 0.42mmol) was added to a solutio

n of 4-(4-
chloro—2-ﬂuoroanilino)—6

-methoxy-?-(2-methylaminoethoxy)quinazoline (150mg, 0.4mmol),

25  (prepared as described for the starting material in Example 60), and triethylamine (61p,
0.44mmol) in methylene chloride (4ml). The mixture was stirred for 2.5 hours at ambient
temperature, the resulting precipitate was collected by filtration and washed with ether, The
solid was purified by column chromatography, eluting with methylene chloride/methanol
(92/8). The purified product was dissolved in methylene chloride/methanol (1/1), 2.9M

30

ethereal hydrogen chioride (1ml) was added and the volatiles were removed by evaporation.

The residue was triturated with ether and the solid product collected by filtration, washed with



20 2H); 7.4(s, | H, 7.4-7.5(m | H; 7.65(t, I H; 7.7(d, | ; 8.15(s, |
H; 8.8(s, 1 H Exanple 61 Dinethylcarbanyl chloride (38, 0.42nmpg)MAva90s
added to ar%o;lﬁégsgtn of 4-(4-

chl oro- 2-f["'uoroani’l i no) - 6- met hoxy- 7- ( 2- met hyl am noet hoxy) quirzeOBI ARS8
(150mg, O.4mmol), 25 (prepared as d_qu,rli_bed for the starting material in
Exanple 60), and triethylamne (61 I, 0.44nmol) in nethyl ene chloride
(4m). 'Iél;_;rgcr hours at anbient tenperature, the

l%&“d”é& s stirred .ford(2.5 b

resul ting precipre JRETWAEUEB 9 Ve do9nshlera-2+fivoreaniling)-Gaaetbdx7i@- et her .
The solma, tAk ethylgFei i t ting with nethyl ene
chlori def/hdrréf 1anol elt(*Slgfeél?y)e'?ﬂlﬁmllﬁ%%p@%g%w%mgw?‘gs%‘ %d i n methyl ene
chl or i deHidMiabpictruin: (PMSOQMCBECEODYI2E7d (s, /HH)E 208 (%, shh01 56l Aeh. ok WES.
added ar}%&*& _oJé % 'f" ) ﬁ rempved by evaporation. ~The resi‘due was”
trituratedt sﬁﬁ 3¢-§r éhg&?{( el Bh 7B (pd B 68(dol Hyck b, biy); B8i9(s,r )i on, washed
Wi ths2 Q8AYER0RE; 198/ 13354 - 101 PCT/ GB97/02588 ether and dried under
vacuumto give 4-(4-chloro-2-fluoroanilino)-6-nmethoxy-7-(2-

(N, N, Blementel amalysisei do) et hoxy) gpéutaizot i nechygdpochljog i de I\gqg;@ 41% . 'H
NMR Spec rémgué DVBOd6: CE3CO0D) 2. 73(s, 6H); 2.91(s, 3?—1); .59(t, 2H);

4. s, §£PI) 1aNO:6M 0.5Th0) 1HG! Resquires| H) € 91.5(dHIS.H): N7.18364, 1 H): 7. 68(d,
1 H,; 81(s, I H; 8.9(s, 1 H 5 M- (El): 447 (M]' Elenental analysis:
Found C 51.2 H5.1 N 13.9 C21H23NsBCIF 0.5H, O 1 HC Requires C51.1 H5.1
N 14. 2%¥kaarie 6262 10

7- (2= Bronoet hoxa -4- (4-chl oro-2-fluoroanilino)-6-nethoxyqui nazoline (150ng,

0.3 1) and HZ-Beamgsthoxmuriadechdoroi3 Sunroahilinopb)mahs ey Judmiz8And agekper at
140C fobﬁgpcgénu S, Tpe m xt UQ% was al |l owed to cool and was dissolved in
a mxture-o ?ﬂ‘é/l'é'ﬁ%‘y PIRArF R P emey i mmel) were hewied tegrthnriad n40% fordohed

W t h watfihute@ Mhd SRR W, I t he sol.vent renpved by
evaporation. The resi due%?wggﬁgflé%ﬁ%%&ﬁ%rgmwe?%nﬁm%ﬂ‘é‘fﬁ mgiwleng| ut i ng
wi t h meehipridelethyhpestatele The sdlanier wa®ivh3hed With Whfet fdn@dhdd Whrﬁé\@g\g gbs)so' ved
in nmeth oride and 2.9M et hereal hydrogen chloride was a 83" The

oreci pi %ll;xicf Q‘%ﬁég’l"{}bﬁef@é’?‘égy ByagqrqttqnatmpsiMWQﬁpuﬂiﬁw by bedomand dri ed under
V1 ot ber o e B e S8 mpthylons cbloide/methanl (BfLko T b ryduriasso i ne
hydr ochtissolded (nlfi2inglend 8Rfpride and 2.9M ethereal hydrogen chloride was added. The
precipitate was collected by filtration, washed with ether and'dried under vacuum to give 7-(2-
(4-acet_ylpiperazin-1-yl)ethoxy)-4-(4ichloro-2-ﬂuoroanilino)-6-methoxyquinazoline
hydrochloride (152mg, 79%).
20 'HNMR Spectrum: (DMS0d,; CF,COO0D; 50°C) 2.07(s, 3H); 3.3-3.7(br s, 8H); 3.75(t, 2H):
4.05(s, 3H); 4.65(t, 2H); 7.45(br s, 2H); 7.6-7.7(m, 2H); 8.15(s, 1H); 8:9(s, 1H)
MS - (EI): 473 (M.]"
Elemental analysis: Found C498 H 50 N 125
CyuH,N;O,CIF 0.5H,0 1.9HCI Requires C3500 HS51 NI12.7%
25
The starting material was prepared as follows:
1,2-Dibromoethane (5.4ml, 62mmol) was added to a mixture of 4-(4-chloro-2-
ﬂuoroanilino)-7-hydroxy-6-methoxyquinazolinc (58, 15.6mmol), (prepared as described for
the starting material in Example 2), and potassium carbonate (8.6¢, 62mmol) in DMF (50ml)
30  and the mixture stirred for 18 hours at ambient temperature. Water was added and the

resulting precipitatc was collected by filtration. The solid was purified by chromatography on



20 'H NMR Spectrum (DwvsQd6; CF3COOD;, 50C) 2.07(s, 3H); 3.3-3.7

3.75(t, 2H); 4.05(s, 3H), 4.65(t, 2H); 7.45(br s, 2H); 7.6-7.7(r@3 934, 2008
8.15(s, IH); 8.9(s, | H M5 - (El): 473 [M] FoundC 49.8H 5.0 _
El emental aW 38384 C27H23NS03CLF 0. 51120 1. 9HC Requi resC SOP%l#ﬁ(gﬁ?lN 12. 7%
25 The starting material was prepared as follows: |, 2-Di bronoet é’“%%%m,
62mmol ) was added to a mixture of 4-(4-18RForo-2- :
fluoroanili nol)a-l7- hydr oxy- 6- met hoxyqui nazol i ne (5g, 15.6nmol), (prepared as

descri bed®HBal alimmaguting wigh metierersl chiorideXashim] @5/_5%%&%@%%@%%& @%}{ ug{' ate
ours

(8.69, 6Z0Liyrl 50 0 and.the m xture stirred for
ambi ent terrpgéuékfl{}rd g\f R;é?’é’?toé&? ¥ QaeHicashtmgevittemathyleng chioeidedthdnd] (%793).

col | ect edHeayputified hHadduewad [ Kfied by chromatography on 2 9
TRy 5006 o ear et DRIdewad BlupRd il P UL by Kl b Tashed Wikl eplier and

met hyl ]?néiﬁ@ﬁ I“Bdfrr:dv@ﬁlﬂmn h‘agb‘ﬁ 76(951515)n|oeiﬂaﬁyf&@-‘cﬂl&d—ﬁ{}fﬁ&%ﬂﬁ-}éﬁi& was

repurkfi rongt o y.on silica eluting with nethylene

’ chloor|5de%&%’.{gﬁl&nﬂ%@'ﬁe%;%%gTWburified product was triturated with ether,
col | ect edHYMRI $ n® MRS it ) . | ed under vacuumto give

7-(2-br ormetglci)%%c?%ﬂ(n&nghl or 6%212 Msug}r{géﬁ(f’ﬁwz %'g etk 6:89 €t R HAZBR 1 (8l H);

3.58g, 3 RO . Qe &AH )y M80(sDMISH03 6(3- , 3. 96(s, 3H); 4.48(t,
(2H); 2 85??,‘ 2H) ; 7.2?(11: I)Iu-l); (57.3%?6(§’I-})4?)§§253é;9g2m 2I(-|); 7!_230(5, I H);
8.36(s, IH; 9.55(s, I. H Exanple 63 10 A m xture of

7-(2-(2- m’ﬁﬂﬂé &9xy) et hoxy) - 4- (4-chl oro- 2-f | uoroani | i no) - 6-
nmet hoxyqui nazoltne (150ng, 0.32mmol) in |-nethyl pi perazine (2nml) was heated

at 18C for | Ahmixnnerlef/-(ﬂ-&-wo&,dyﬂﬁpﬁ%)elrﬂgigﬁf.ﬁ@_cﬁpo% _\I%g@gogg%gpg? ré i tioned

bet ween et H}/qlﬁac_et ate and water. The c layer and

washed wiHEEpazatae (e 0 Famdb iie d-ievaAeherang 58 watheifitar ﬁ%ﬂaf 2d by,
evapor at i| §gyr. g rﬁﬁé\irql{a? vgﬂswggri f ifﬁd (gy col unn chr omat ogr aphy on 51Ti ca
eluting with nethylens chicorrdafheeq)andwas gastitignedsbatwaertethyl RB(a&0Ind Wiier.

puri f i edThobsgdnicpayed wails j i hyl ene chl.ori de/ net hanol (1/1)
and 2.9M <§t her eal }ﬁsdroéﬁpﬁ&atg?\?ﬁé)%%%\%@tﬁétgg?nﬁﬁﬁn B dried {MgSQy) anshtbe ed

by evapofAYireragiedityeevapoiatiomaThe restdut afag Gurified by column chromatography on

15 silica eluting with methylene chloride/methanol (85/15 followed by 80/20). The purified solid

product was dissolved in methylene chloride/methanol (1/1) and 2.9M ethereal hydrogen

chloride was added. The volatiles were removed by evaporation and the solid was triturated

with ether, collected by filtration, washed with ether and dried under vacuum to give 4-(4-

chloro-2-fluoroanilino)-6-methoxy-7-(2-(2—[4-mcthylpiperazin-l -

20 yl]ethoxy)ethoxy)quinazoline hydrochloride (54mg, 28%).

b

i
H NMR Spectrum: (DMSOd,; CF,C0OO0D; 50°C) 2.9(s, 3H); 3.5-3.8(m, 10H); 3.95(br s, 4H)

4.03(s, 3H); 4.4(m, 2H0); 7.40-7.45(m, 1H); 7.42(s, 1H); 7.55-7.65(m, 2H): 8.15(s, 1H); 8.8(s
1H) ’

. MS - ESI: 490 [MH]"
25  Elemental analysis: Found C460 H 56
C,Hy;N,O,CIF 1.5H,0 2.9HCI Requires C463 H 56

N 109
N 11.2%

The starting material was prepared as follows:

2-Bromoethyl ether (1.57ml, 12mmol) was added to a mixture of 4-(4
30 ﬂuoroanilino)-7-hydroxy-6-methoxyquinazolinc (1g,

-chloro-2-

| 3.1mmol), (prepared as described for the
starting material in Example 2), and potassium carbonate (1.73g. 12mmol) in DMF (10ml)



with ether, collected by filtration, washed with ether and dried under
vacuumto give 4-(4- . . 2 9 MAY 2008
chl oro- 2-f‘i, 5P i 1ino)-6-nethoxy-7-(2-(2-[4-nethyl pi per azi n-1 20

yl ] et hoxy) ezti oxXy)qui nazol i ne hydrochloride (54ng, 28%. 'H MC&?@m’SB&m
(DVMBQd6; CF3CO0D; 50C) 2.9(s, 3H); 3._5|-0§. 8(m | OH); 3.95(br s, 4H); _
4.03(s, 3H); 4.4(m 2H); 7.40-7.45(m 1T H; 7.42(s, | H; 7.55-7. 65(m 2H);
8. 15(s, . 8. S%S’ AH) M5 - ESI: 490 [MH + 25 El enental anal ysis:
C24H29NS pture avas fiigres fan g h%ﬁmb!emcimne@mwan@»gs Muonfzdsb}ltWGTrﬁH 5. 6N
11.2% T ' [ . follows: 2:Bronoe er

(1 57, ) ey TR, The B EGRALEC s, v 16 wgert and Yren B,

f I uor oanirled {MgSD Nyt theysobrebiehditd bl Reasrhtish. (thdresidud vdg%?bx)iﬁcac( By ﬁﬂﬁ’@gd as

d ribed for the starting material in Exanple 2), and assiu nat e
( isg3lg choomagpgraphy pysilica egﬁtl)ng witlpmgtity lengeblonide @08 BE R/ methol (60/38/2).

and s aered SRl il Btk iih afr iPletaby i EaonrRastonguth ehaer e
separ al effied Wnahorkouio yaleer. (R(KbidRR Rty Inox 4L MISORL o AR LR SO! vent

renmoved by evaporation. The residue was purified by colum “chroma gr aphy
on sil i deethoxnquingzoliney(763migyS2%y chl ori de/ acetoni tril e/ met hanol (60/38/2).

e L M
(2. (2 | 0FQ- 2 | i 1ino) - 6-
2GR S s LG B o (L0 .

3. 949, - ESIOBRA[MHEK) ; 4.03(s, 3H); 4.35(t, 2H); 7.03(s, 1 H)
7:2%.4%‘? 4H); 8.55(t, | H; 8.7(s, | H 10 M5 - ESI: 472 [MH' Exanple 64
A solution of 7-(2-(2-bronpethoxy)ethoxy)-4-(4-chloro-2-fluoroanilino)-6-

met hoxy ﬂ?@ yne (150mg, 0.32mml ), (prepared as described for the
starti ngwr?a e?F§| in 15 Exanple 63), in pyrrolidine (2m) was heated at

80C for 5 houra soliien wif 7t(Q+(2-bremoathbRyYethoxy)-4-(4-chloro-2-fluoroanilino)-6-
methoxyquinazoline (150mg, 0.32mmol), (prepared as described for the starting material in
I5  Example 63), in pyrrolidine (2ml) was heated at 80°C for S hours. The mixture was allowed
to cool and was partitioned between ethyl acetate and water. The organic layer was washed
with water and then brine, dried (MgSO,) and the solvent removed by evaporation. The
residuc was purified by column chromatography on silica eluting with methylene
chloride/methanol/triethylamine (80/20/0 followed by 80/20/1). The purified product was
20  dissolved in methylene chloride and 2.9M ethereal hydrogen chloride (1ml) was added. The
volatiles were removed by evaporation, the residue was triturated with'ether, collected by
filtration and dried under vacuum to give 4-(4-chloro-2-fluoroaniline)-6-methoxy-7-(2-(2-
pyrrolidin-1-ylethoxy)ethoxy)quinazoline hydrochloride (35mg, 20%).
"H NMR Spectrum: (DMSOd,; CF,COOD) 1.8-1.9(m, 2H); 1.95-2.1(m, 2H); 3.05-3.15(m.
25 2H); 3.45(t, 2H); 3.55-3.65(m, 2H); 3.8-3.85(m, 2H); 3.95-4.0(m, 2H); 4.01(s, 3H); 4.4(br s,
2H); 7.39(s, 1H); 7.48(d, 1H); 7.65(t, 1H); 7.7(d, 1H); 8.1 1(s, 1H); 8.89(s, 1H)
MS - ESI: 461 [MH}
Elemental analysis: Found C494 H 54 N 10.1

Cy;H,N,O,CIF 1.2H,0 2HCI Requires C49.7 HS5 N I10.1%
30



It d water. The organic
titioned between ethyl acetate an
o Coollvagn\?va\é\ﬁdea\rM th water and then brine, dried (MySO4) anﬂrggﬁg‘g\:\é%
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chloride and 2. 9M et hereal hydrogen c o > added. The

[ evaporation, the residue wa (
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por ol o1yt SE RO ot okingns g L amiapoms a1 1
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o 7S NS MRS ES o 00, BT
Exanpl e 65 1-(2-(2-Bronoet hyt) et hoxy) : .
(4 chlgpg- 2011 ugroani 1m0y 7yl s S, (30), 09 s sdverssemayed by
-(4- - 2.1 Il 1 no)-7/- e : 2),
0. Termol®y iy s eHdue et pyrisiad oroluina chiotido@apHPleAludlnd £ FPRLC 2)
and pot afmmﬂiﬂeﬁcﬁﬁ&g&@{gﬁggigﬁzﬁ%gﬁgg@?@&.erhqmnmmfm@mt p?&tééﬁdrifﬁgﬁg .
i or . . wa
ot oot vty o S ) S e
?végofﬁi’?féﬂ?d‘ g’ﬁtsﬂ?etg"g%sfﬂ'}tsowfsg ipmettfylex chioridelandn. o remz?éa?gg%g%?mo%‘;,m na

' ' | de/ acetoni tril e/ methanol -
Sem - puL L od b ol NP0 apoatn, tbbresitiogisanticueauth | 02

' i fied product was
' £, loo hetdud/byefikeratibh Ok dsted WethRANR L4 9L D) g rhe  purif, _ Lt
g! gtsloln\gl?g.‘zgﬁorre i\wyl}gne aChI oride gﬁtﬁ gﬂ!gﬁle?ﬂ%‘f T HOTHUSR Ene e He(di adidoro- (

M) was“adfsepm H@‘@'{B‘Fﬁb?*)&%-(%lﬂ%muw&du@m-p.yqQ@,roﬁgjeegnovﬁy:’(ﬂ% re@ldue was

' ' fi¥tmeand
[ {150 d by filtration, was
trigsur 16fde &5 516(9.Ilecte
dried ﬁ}gg?c‘-’ﬂvaéueuﬁ F’g gi \?g 4- (4-chl or o-

2-t | uor GhNMR ﬁpgcetﬁnma(ujmwdgdpgcb@;d)zl-_gggq)gg{nrlpﬂq)i; gj?_l(igll_l!);ez;gg_éaseatn hg}g) quu na
201N 3 65(t, 2H); 3.9¢br S, 2H); 4.02(s, 3H); 4.35(br s, 2H); 7.35(s, 1H); 7.45
7.7(d, 1H); 8.15(s, 1H); 8.88(s, 1H)
MS - ESI: 475 [MH]*

20  Elemental analysis;

(d, 1H); 7.65(t, 1H);

Found C532 HS50 NI

C,H,\N,O,CIF 0.6H,0 0.85HCI Requires C3535 HS51 N 10.8%

The starting material was prepared as follows:

A solution of 2-pyrrolidinone (1.5g, 17.6mmol) in anhydrous toluene (8ml) was

25  added dropwise to a suspension of sodium hydride (741mg, 18mmol, prewashed with
pentane) in anhydrous toluene (60ml) and the mixture was stirred at 100°C for 1.5 hours. The
mixture was allowed to cool to ambient temperature and tetrabutylammonium bromide
(57mg, 0.1 76mmol) was added followed by 2-bromoethy] ether (8ml, 35mmol). The mixture
was stirred for 21 hours at ambient temperature, the insolubles were removed by filtration and

30

the solid was washed with ether. The volatiles were removed from the filtrate by evaporation

and the residue was purified by column chromatography on silica cluting with methylene



15 hydrochl oride (63ng, 16% . 'H NMR Spectrum (DwvsCQd,; CF3000D)
1 85 1.95(m 211); 2.2(t, 2H); 3.35-3.45(m 4H); 3.65(t, 2H); 3.2D0bMAYS 2006
4.02 4.35(br s, 2H); 7.35(s, 11.1); 7.45(d, | . 7.65(t
; 7. 7(350?§[%3548 15(s, | H): 8.88(s, 1 H M - ESI: 475} 1-39‘561(58"
El emental analysis: Found C 53.2 H 5,QgiN.11.1 C23H24N404C1F 0. 6H20 0. 85HCI
Requires C53.5 H5.1 N 10.8% The starting material was prepared as

Lol uene PO AeloR B mae (R HREF Fiyt 1o udop bl me B ) Bitoae
(741ny, 9Bmpl23%)y.ewashed with pentane) in anhydrous toluene (60n) and
t he mxture was stirred at 100C for 1.5 hours. The mxture was allowed to

cool t o 'HittMBnBpectmpe(@DGHS 24hd. 1{mt 2HB 24 20 Bideis (o, ct)d 8. 52(t5 2y, 3.65(t.
0. 176m7q|%§@§€t_a2ﬁgd fol | oned by 2-bronoethyl ether (8m, 35mml). The

m xture d for 21 hours at anbient tenperature, the insol ubles
" weresremmyedey 23 [¥nation and 30 the solid was washed with ether. The

vol atiles were renbved fromthe filtrate by evaporation and the residue
was purified by colum chromatography on silica eluting with nmethylene 2 9
MAY 2006, WD 98/ 13354 PCT/ GB97/ 02588 - 105 chloride/acetonitril e/ nmethanol
(60/ 38/ %&%ﬂéﬂée 1- (2-(2-bronoet hyl ) et hoxy) 2- pyrrol i di none (971rrg 23%) .

LA S i kg 8 gl i gl a0
Di et hyl mm&ommmm&wnaml (132g, ommhol) ws\/te@lcmféndnepwlsseu@xmmwure of

(E)-4- m)rphollnobut 2-en-1-ol , 0.96mmol ), (J. Med. Chem 1972, 15,
1101912)ch lczro(z4ﬂwoewllm)o'lﬁyfirloﬁmw%aﬁmwm;mmhya(W@B@ﬁmmmz@aa ne

canpt & Sreror e sRERRRRRRin GRG0 A6 Und faey R Hhuad e TR Bl

(4m ). Fhahmsxé umenuaﬂns 1. The thik@ke ¥as mrFBdtiQm@'&mﬂﬂEé @trbtm&@xm&ha&ﬂdfu%e ~and
further (E)-4 ?hol I nobut - 2-en-1 - ol 10 o6mmol ), tri phenyl phosphi ne

(36n, mdlfsnm; érmomhehmhut—azqmi@éf eQ@r(lQlZItnp edydphrasphineéitanmdded.
The XLl Rl o el (A 1 ARShoh \ert R i MBS IOVET DY

evapor at
15  stirred for 20 minutes and the volatiles were removed by evaporation. The residue was

purified by column chromatography on silica eluting with methylene chloride/methanol
(92/8). The purified solid was dissolved in methylene chloride and 2M ethereal hydrogen
chloride (3ml) was added. The volatiles were removed by evaporation and the solid was
triturated with ether, collected by filtration, washed with ether and dried under vacuum to give
20  (E)-4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(4-morpholinobut-2-en-1-
yloxy)quinazeline hydrochloride (165mg, 45%).
'H NMR Spectrum: (DMSOd,; CF,COOD) 3.1-3.15(m, 2H); 3.35-3.45(m, 2H); 3.75(t, 2H);
3.9(d, 2H); 4.0(d, 2H); 4.03(s, 3H); 4.95(d, 2H); 6.05(td, 1H); 6.3(td, 1H); 7.45(s, 1H); 7.47(d,
1H); 7.62(t, 1HY); 7.7(d, 1H); 8.25(s, 1H); 8.88(s, 1H)
25  MS - ESI: 459 [MH]'
Elemental analysis: Found C 503 HS53 N 10!
C,;H,N,O,CIF 1.4H,0 1.8HCI Reqilires C 502 HS52 N 102%

Example 67
30 Diethyl azodicarboxylate (3681, 2.34mmol) was added dropwise to a mixture of 4-
(4-bromo-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (284mg, 0.78mmol), (prepared
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Example 68

Diethyl azodicarboxylate (283 ul, 1.8mmol) was added dropwise to a mixture of 4-

20 (4-bromo-2-ﬂuoroanilino)—7-hydroxy-6-mcthoxyquinazoline (218mg, 0.6mmol). (prepared as
described for the starting material in Example 48),

triphenylphosphine (95ul, 0.84mmol) and
1 -(2-hydroxyethyl)-2

-pyrrolidinone (95p], 0.84 mmol) in methylene chloride (8ml) under
nitrogen. The mixture was stirred for 4 hours at ambient temperature, and then purified by
Pouring it directly on to a column of silica and eluting with methylene
chloride/acetonitrile/methanol (60/32.5/7.5). The purified
and collected by fi

25 product was triturated with ether

Itration. The solid was dissolved in methylene chloride/methano| (1/1) and
2M ethereal hydrogen chloride (1ml) was added. The volatiles were removed by evaporation

the residue was triturated with ether, collected by fi

3

Itration and dried under vacuum to give 4-
(4-bromo-z-ﬂuoroanilino)-6-methoxy-7—(2

-(2-oxopyrrolidin-1-yl)ethoxy)quinazoline
30  hydrochloride (182mg, 60%).
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(951, 0.84 mml) in nethylene chloride (8ml) under nitrogen. The m xture
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pour i ngyy ny y t u o) ilic n uting W th nethylene 25
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in methyl ene chloride/methanol (1/1) and 2M ethereal hydrogen chloride
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2H); 7.36(s I9H); 7.5-7.6(m 2H); 7.75(d, I H; 8.16(s, 1 H); 8.87(s, 1 H)
MG - ESHX FoundC 50. 2H 4. 3N 10.9 El enental anal ysis:

C21HZONGCBBr F ' : % le 69 Diethyl
azodi car box;r/l g?eéﬁ%i%gﬁ%i?ﬁ m%?%ﬁgsﬂgﬁ’géﬁ)lﬁ%ﬁﬁe?e@?gwﬁeHi ?(fe‘ll?‘é"%?f‘h- 10
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(prepared as described for the starti ng material in
tri pherffPF pfﬂr%szas@%@,atenaswm&m 8), rigtenyiphbsphyret (363mpet Isamadl) 4841

ci 11 o ForToriPE B ERR. b ool FiFeuSlove ShBaicei RN mdeupioner

puri f i €the mixture was stirred for 4 hours at ambient temperature, the reaction mixture was purified

by pouring it directly on to a column of silica and eluting with ethyl acetate/petroleum ether

15  (9/1 followed by 10/0). The purified product was triturated with ether and collected by
filtration. The solid was dissolved in methylene chloride/methanol and 2M ethereal hydrogen
chloride (1ml) was added. The mixture was concentrated by evaporation and the precipitate
was collected by filtration, washed with ether and dried under vacuum to give 4-(4-bromo-2-
ﬂuoroanilino)—6-methoxy-7-(2-(2-methoxyethoxy)ethoxy)quinazoline hydrochloride

20 (84mg, 34%).
'H NMR Spectrum: (DMSOd,; CF,COOD) 3.26(s, 3H); 3.47(m, 2H); 3764(m, 2H); 3.85(m,
2H); 4.02(s, 3H); 4.35(m, 2H); 7.35(s, 1H); 7.5-7.7(m, 2H); 7.82(d, 1H); 8.12(s, 1H): 8.87(s.
1H)
MS - ESI: 468 [MH]"

25  Elemental analysis: Found C47S5S H44 N 87
CyHyN;O,BrF 0.65H,0 0.65HC!  Requires C479 H46 N 83%

Example 70
Diethyl azodicarboxylate (567ul, 3.6mmol) was added dropwise to a mixture of 4-
30 (4-ch1oro-2-ﬂuoroanilino)—7-hydroxy-6~methoxyquinazoline (383mg, 1.2mmol), (prepared as
described for the starting material in Example 2), 4-( 3-hydroxypropyl)-3,5-dioxomorpholine
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Elemental analysis: Found C 489 H 44
C,;Hy,N,O,CIF 1.4H,0 1HCI Requires C492 H 45

The starting material was prépared as follows:

A solution of diglycolic anhydride (2.32g, 20mmol) in 3-amino-1-propanol (6ml)

20 was refluxed at 180°C for 3 hours. The volatiles were removed by evaporation and the

residue was purified by column chromatography on silica eluting with methylene

chloride/methanol (8/2) to give 4-(3-hydroxypropyl)-3,S-dioxomorpholine (3.46g, 99%).

{
H NMR Spectrum: (CDCl,) 2.75-2.8(m, 2H); 3.1(br s, 1H); 3.45
4.04(s, 2H)

25 MS - (EI): 174 [MH)'

-3.5(m, 2H); 3.75(t, 2H);

Example 71

Dicthy! azodicarboxylate (472pl, 3mmol) was added dropwise to a mixture of 4-(4-

chloro—2-ﬂuoroanilino)—7-hydroxy-6-methoxyquinazoline (319.5mg, Immol), (prepared as

30 described for the starting material in Example 2), triphenylphosphine (786mg, 3mmol) and 4-

(2-hydroxycthyl)-3,S-dioxomorpholine (223mg, 1.4mmol)) in methylene chloride (10ml)
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15 The starting material was prepared as follows:

Ethanolamine (2.44g, 40mmol) was added dropwise to a solution of diglycolic
anhydride (2.32g, 20mmol) in pyridine (10ml). The mixture was stirred for 5 minutes at
ambient temperature and then heated at reflux for 2 hours. The volatiles were removed by
evaporation and the residue was heated at 180°C for 2 hours. The reaction mixture was

20  allowed to cool and was purified by column chromatography eluting with methylene
chloride/methanol (9/1) to give 4-(2-hydroxyethyl)-3,5-dioxomorpholine (400mg, 12.5%)
"H NMR Spectrum: (CDCl,) 1.6(br s, [H); 3.8(t, 2H); 4.05(t, 2H); 4.4(s, 4H)
MS - El: 160 [MH]"

25 Example 72
Diethyl azodicarboxylate (378ul, 2.4mmol) was added dropwise to a mixture of 4-
(4-bromo-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (292mg, 0.8mmol), (prepared as
described for the starting material in Example 48), triphenylphosphine (629mg, 2.4mmol) and
2-(2-morpholinoethoxy)ethanol (196mg, 1.12mmol), (prepared as described for the starting
30  material in Example 53), in methylene chloride (10ml) under nitrogen. The mixture was

stirred for 3.5 hours at ambient temperature and the mixture was purified by pouring it
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15 Example 73

Diethyl azodicarboxylate (220ul, 1.4mmol) was added dropwise to a mixture of 4-

(4-bromo-Z-ﬂuoroanilino)-7-hydroxy-6-methoxyquinazoline (170mg, 0.46mmol), (prepared

as described for the starting material in Example48), triphenylphosphine (3 67mg,
and 3-(1,1 -dioxothiomorpholino)-] -propanol (135mg,

1.4mmol)

0.7mmol) in methylene chloride (4ml)

20  under nitrogen. The mixture was stirred for 1 hour at ambient temperature and further
triphenylphosphine (61mg, 0.23mmol), 3-(1,1 -diox_othiomorpholino)«l -propanol (30mg, )
0.23mmol) and diethyl azodicarboxylate (3 7ul, 0.23mmol) were added. The mixture was
stirred for | hour at ambient temperature and the mixture was purified by pouring it on to a
column of silica and eluting with methylene chloride/methanol (95/5). The purified product

25

was dissolved in methylene chloride/methanol, 2.2M ethereal hydrogen chloride (Iml) was

added and the volatiles were removed by evaporation. The residue was triturated with ether,
collected by filtration, washed with ether and dried under vacuum to give 4-(4-
ﬂuoroanilino)-?-(3-(l,1-dioxothiomorpholino)propoxy)—

hydrochloride (138mg, 47%).

bromo-2-

6-methoxyquinazoline
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S, 4H) I'BNWBIPEGH“MWQDQL)OBH 3(3H)2H)A2 35(¢t2H)2W)§(W‘ $48H); 3.23¢5, 1H): 3-78(16( m
8@& 8| H; 8.21(s, IH; 8.88(s, 1 H 5M5 - ESI: 539 [MH' FoundC

42 1H 4

15  MS-ESI: 194 [MH]'

Example 74
A solution of 2-methoxyethylsulphonyl chloride (42mg, 0.26mmol), (J. Amer.
Chem. Soc. 1992, 114, 1743-1749), in acetonitrile (1ml) was added to a mixture of 4-(4-

20 chloro-2-ﬂuoroanilino)-6-methoxy-7-(2—methylaminoethoxy)quinazoline (94mg, 0.25mmol),
(prepared as described for the starting material in Example 60), and triethylamine (80p.l,
0.5mmol) in acetonitrile (15ml). The mixture was stirred for 10 minutes at ambient
temperature, the volatiles were removed by evaporation and the residue was partitioned
between methylene chloride and water. The organic layer was scparated, washed with brine,

25  dried (MgSO,) and the solvent removed by evaporation. The residue was purified by column
chromatography eluting with methylene chioride/methanol (97/3). The purified product was
dissolved in methylene chloride (5ml) and 2.2M ethereal hydrogen chloride (2ml) was added
and the volatiles were removed by evaporation. The residue was triturated with ether,
collected by filtration. washed with ether and dried under vacuum to give 4-(4-chloro-2-

30  fluoroanilino)-7-(2-(|N-methyl-N-(2-methoxyethylsulphonyl)]amino)ethoxy)-6-
methoxyquinazoline hydrochloride (86mg, 64%).



El emental anal ysis: C22H24NAO4BrFS 1.1 H, O 1. 85HC1Requi resC 42. 2H 4. 5N 8. 9%
The starting material was prepared as follows: A mixture of 3-amng-MAY 295

- propanol (§p§dg,Bsfmmol ) and vinyl sul phone (1 g. 10 8.4mmol) was heate

at 110C for 45 mnutes. The m xture was allowed to cool and RS, ngrified :
by colum chronmat ography el uting wth_npbhyl ene chl oride/ nethano (@%‘783) to

gi ve 3-('11’(1 1 -di oxot hi onor pholino)- | -propanol (8(()8rrg, 90|'1/8. "H N?/R :
Spect rum " SDERPpedtridm LNROI2 D5 [%(_% .. 3.06(br s, 8H); 3.25(s.
111); 3. 72&57 2H) 15 %}s -QE%?’@%S% 96 'I3e28’(913H)SBLI4E(£tJZHI);Qf6-3,7(m,

2- net hoxy y‘ﬁ-%ﬁ’pﬂwﬁmﬁﬁhﬂd&;i7(BG'(:(,42{)g7_4@(d2@§D‘rD) 84( (%Q‘ 9%:({. Chem Soc’
19?2, 114g 8343 749) . in acetonitrile (I ) was ddBa 76 4 Y &d Ssel I,

4- (4 20 ’

chl or 0- 2- MSUOE Siaqugl m\)ﬂq?‘ 6- met hoxy- 7- ( 2- met hyl am noet hoxy) qui nazol i ne (94ng,
0. 25 )., (prepared as described for the starting material in Exanple
60), and Ehen@nﬁyamm (801, O.5np@hnq i N acgt Qﬂ?”i l.e g15ml). The m xture
was sti rr@dHfRIr J(g gi%es at anbi ent tenperatlrfe, Bty oNatl0iZes wer e
renmoved by"eVap%’r F d nd the resRemeresas pargfyi orp;d47bet7\y\q8{3#ret hyl ene
chloride and water. The organic |ayer was separated, washed wth®brine, 25

dried (MgSO4) and the sol vent renoved by evaporation. The residue was
purified b&mﬂl&‘ﬂﬁn chromat ography eluting with methyl ene chl ori de/ met hanol

(97/3). The purjfied product was dissolved in nethylene chloride (5m) and

2. 2M et her eal hyHn8gdpethod analagous fndhht iy he.volatiles were
d Y ot S %,ggﬂ%térﬁ oggf{é‘rc, lagor2t ect ed by

ved i Th i d t
filtrat Eﬁ?%ﬁﬁﬁ{g%%mﬂ%‘ﬁowmﬁws' epinggthomauinaac e D] 97k ol OF O- 2-
30 repared as describ . C ’ \
f1 uor oani | ho) T (2 ?[el_\dl—_fr?é%h hy R Baferiahingxamn)s 60), pnémdthylanineqdatdoxy) - 6-
met hoxthi% 91 ieacsiamiteite(l Bmil)heas Bt whK 30 orphlide29986 VO 98/ 13354
PCT/ @97&13%55%_2 9%‘?'@‘)' E{glggeoggoectrum ngvs 6; yisnlghanyl ciippide
3.28(s, 3H); 3 ZATHOD, LWO 931 313, tp(giye, a fl)purﬁio@ﬁéxsancﬁwmo&l?gééﬁaﬁdﬁhgi%
IH??i(\gss _“’é?’ﬁ"gﬁfﬁﬁ"d“m“°7’6§'#’I"°"IY"H22" ([&;J"(3 &l],y l-I_N-Q.’ 8.15(s, prmgleng (s,

morpholinopropylsulphonyl)]amino)ethoxy)quinazoline
'H NMR Spectrum: (DMSOd,; CF ;COOD) 2.1-2.2(m, 2H);
3.3(m, 2H): 3.3-3.4(m, 2H); 3.45(d, 2H); 3.65-3.8(m, 4H);
2H); 7.42(s, 1H); 7.45(d, 1H); 7.65(t, 1H);
MS - ESI: 568 [MH]

hydrochloride (96mg, 54%).

3.0(s, 3H); 3.05-3.15(m, 2H); 3.2-
3.95(d, 2H); 4.03¢s, 3H); 4.39(t, |
7.7(d, TH); 8.2(s, 1H); 8.9(s, 1H)

20
Example 76

Diethyl azodicarboxylate (0.18ml, 1. 14mmol) was added dropwise to a mixture of 4-

4. . .
(4-chloro-2 ﬂuoroamlmo)-7-hydroxy-6-methoxyquinazolinc (I11mg, 0.35mmol) (prepared

as described for the starting material in Example 2), triphenyIphosphi
and (S)-1 -(3-hydroxypropyl)-2-@,ﬁ-dimethyIcarbamoyl)pyrrolidine

methylene chloride (10ml) cooled at 0°C under nitrogen. The mixtur

ne (312mg, 1. 19mmol)
(84mg, 0.42mmol) in

25

minutes at 0°C, the mixture was allowed to warm to ambient tempe
for 22 hours. Further (S)-l-(3-hydroxypropyl)-2-(ﬁ
0.05mmol), triphenylphosphine (3 Smg,

rature and was then stirred
,_I\l-dimethylcarbamoyl)pyrrolidinc (10mg,

0.13mmol) and dicthyl azodicarboxylate (20pl,

30 0.1 i
3mmol) were added and the mixture was stirred for a further 2 hours. The mixture was



5 Elenental analysis: Found C 47.2 H 4.9 N 10.2 C21 H24NAG6CI FS 1HCI
Requires C 47.1 H 4.7 N 10. 5% Exanple 75 Using a method anal ogous? gomAvajes
in Exanpl ev@4snsssgi xture of 4-(4-chloro-2- 10

fl uor oani |l i no) - 6- net hoxy- 7- ( 2- met hyl am noet hoxy) qui nazol i nePCT&R97/02588
0.27mmol ), (prepared as described fonlshe starting material in Exanple
60) , an(i“h{iﬁg]yﬁl;cgl&e (0.1 my;j bjd())L.QJ712m"rt)I ) in acetonitrile (17nml) I \)I\B.S(
treated i 330 rTHRYHgS ' .75 8r . (WO
930181) éo ive aftgr purifi élati onggér?dw%;%%ﬂg%?b#]&%&ggﬂ&%Wmﬂ’é‘m

4- (4-chf¥ 9280 FarhaRa AN WADYxtBCtedevitio metiHdrR-chidWdee e ot d]t:;‘%ani ;

.or phol LReRko ).J.am nq) et hoxy) qui nazol i ne hydrochl oride (96ng,
549 . gl Nwwgﬁéﬁsgg‘%w‘kﬁ%dﬁa ‘Eﬁ’#@?ﬁ&aﬁngﬂ (MgSOrand2he kglverd roasvedHy) ;

3. 05- 3. éG@poratioln) ;The rédiflue Was3udi ' 2H); 3.65-3.8(m 4H);
3.95(d, 2H)" 4 03(s, 3Hl§; f%g*(ﬂt%,ﬁmﬂﬁmwﬁ?ﬁ'gaq?grﬁﬁ%%ﬁg%ﬂ?lugngwthr 65(1t,
| )2 7methylene opjoride/metbanal (3915 Salvesd by 14125 MRt 60/65), TRl lo £ Gl e
76 Di etﬁ'iX%ol@@ool iﬁa}hblox I@te (%. ]]8ml 1. 14nmmol ) was adde ropwipse yewas

m xture of 4- ? LenY 8?%9 ORfe Bl ARM metspolz Lyl 3oNyl-ebhered hguitash A | | ne
(1 i | n,5:hl) IEEakied ri.bed for_the starting material in
Exanpl % (;Ei (rb;( &Beny%@ggﬂ?ﬁg& %’gﬁgﬁr@% VIS FhZSeS&ng precipitate was
(S)-1-(*K§ Frapyr, waghdd witiiNetthie fjRinG Vikied iRAIRY% b6 9l 841y,
0.42mmtlh)mjog .lms>23a/z ene gl gride (10m) 1coolﬁed a%&"gét%gyggbﬂ'lsié‘cﬂgﬁ'?‘%he

mi xt ure was oL dd3rgrRa-dimethylearhamqdipyrhdidihtpygropesypb) owed to warm

t 0 18nbi edh olxs hadl then stirred for 22 hours. Further
T RSl BB ey

(S)-1-(3-hydroxypropyl)-2- r bamoyl ) pyrrolidine (10ng, :
0. 05moH)NMR Spéutruyn: (DOEPOG NEF(COOD) V8135 Yyand; gieth avzgdi car boxyl at e
I m %gs 'g'?ifﬁ"egh??or Ase 3% her 2

(201, :&(?Q{O#?ngolé wer e added and the m xturé

hours. ~THE Tkturé-4Es, 3HDas 75l 8iey 165} woe) 3wt €8o@Nd; ngjt-,ig{tl ggg chloride
and thq}gqv.qggael RE AT agj K{ftﬁ_ﬁ_%o Fl- 15 WD 987 13354 - 1155 6" Rmy 2006
PCT7GB97/02588 wi th’ Shhydr 6dhE I e 826(% | Hik9Gqiidbus | ayer was separ at ed,
adj ust &dS + ESHpHD2MMH]'sodi um hydr ogen carbonate and was extracted with

meh?yl e chloride, The conbined organic extracts were washed with water
and’ t hén“Brtalanalysised ( MySdEpundnd t heCss0.genty resoved |by evaporation. The

resi d“@zM‘P%?NJ%’,UIIf'lﬁ?o%cﬁo'#e%i,%?r ornal&o%‘glpm;‘1 OSr.lé Si |NI %?.SE/L uting with

The starting material was prepared as follows:

A mixture of (S.)-Z-(ﬁ,ﬂ-dimethylcarbamoyl)pyrrolidine (426mg, 3mmol), (Chem.
20 pharm. Bull. 1973, 21, 2112-21 16), 3-bromo-1

carbonate (829mg,

-propanol (0.41ml, 4.5mmol) and potassium
6mmol) in acetonitrile (6ml) was heated at reflux for-§ hours. The mixture
was allowed to cool and was partitioned between methylene chloride and water. The organic
layer was separated, washed with brine, dried (MgS0,) and the solvent removed by

evaporation. The residue was purified by column chromatography, eluting with methylene

25  chloride/methanol (a gradient from 90/10 to 60/40‘) to give (S)-1-(3-hydroxypropyl)-2-(N N-

dimethylcarbamoyl)pyrrolidine (290mg, 48%).
I
HNMR Spectrum: (CDCl,; CD,COOD) 1.8-2.1(m, 4H); 2.2-2.3(m, 1H); 2.6-2

3.0(s, 3H); 3.10(s, 3H); 3.4-3.6(m, 3H); 3.75-3.85(m, 3H); 5.05(m, 1H)
MS - ESL: 223 [MNa]'
30

J(m,1H):



5 net hyl ene chl ori de/ net hanol (85/15 foll owed by 75/25 and 60/40). The
purified product was dissolved in nmethylene chloride (5ml) and ngghamobg!
m), 3.9M e e§82121| hydrogen chloride (0.5m ) was added and the m xture was
diluted wit P54 The resul ti ng precipitate was coll ect edpay,dﬂgz,ﬁ,fs@gi on,
washed with ether, and dried under vacyym to give (S)-4-(4-chloro-
fluoroan ilino)-7-(3-(2-(N, N-di net hyl carbanmoyl ) pyrrolidin-I-yl)propoxy)-6

10 nmet hoxpgihpazp i ne hydrochloride (86ng, 32% . 'H NVR Spectrum (DVSQd6;
CFI COOD) T‘B‘%‘gﬁ(m 2H); 2.1-2.3(m 4H); 2.92(s, 3H); 3.0(s, 3H;
3.2-3.45(m 3H) ;T2 f6BoWind5(1i8tratd Deprede ) t. 2H): 4. 75(t.. 1H); .
7.4(s, 1 M. 7.45(d, 1[%); 7.65(t, |‘gi§t|)$‘;’c @@/’ Z‘%C,A}"‘?g%d?s%g@i%@% CQHnggg@(s,
1f1) 15 Mempogag of fgmulaipr a phamice@iallylabeeptiblelsafi dir8sEMbRhf: uiid X)
CzSHwNS%ﬂJEr%%%ﬁ? l_2|—rICI ﬁiq‘flﬁ resC EO. 6H 5. 6N 11. 8% The starting teri gﬁ’
was prepared as tof [ owgPrAHCHsE i hypans:

(S)-25(N, N-di net hyl car banmoyl ) pyrrolidi ne (426ng, 3mml), (Chem 20 pharm
Bul | . 1973, 21, 2112-2116), 3-brono- | -propanol (0.41 m, 4.5nmmol) and
pot assi urf®) car bdighlesl (829ng, 6mol ) in acetoni trih@uhbefl) was heated at
reflux for-8 hOld{os. Th&l){;i xture was allowed to cool and was partitioned
bet ween met hyl end "HU8F ive-and-wat-er--The-e+gani-c100 ayer was separ at ed,
washed Wi th bri n@crodé pe#ufMJSO4) and the sol vent w‘%ﬁied by evaporation.
The residue was purified by col Unfi ¢hionat ography, ting with nethyl ene
25 chl ori de/ met Iﬁ‘amlarr(leilogemﬂimﬂt....f.r..Qm..QQ./..lQ...?.Q...@.Q%ﬁQ) to give

(S)-]l (3- hydroxw.o | )-2-(N, l},l- di et hyl car banoyl ) pyrrol i di ne (290ny, 48% .
-1 TR Spectr ‘Z{) gaste3'emerppasteB-. 2. . 14m...AHL.252. 2-2. 3(m  11-1);
2.6-2.7(nl, | ' : ; 3.10(s, 3H); 3.4-3.,6(m 3H); 3.75-3.85(m
3H); 5.05(m |Hh)"ag§,%“?"%§i; ST 30 2o MAY-80( 16 WD 98/ 13354 - 114
PCT/ (B97/ 02588 Exanple 77 The followng illustrate representative '
phar mace%)i cal q.ggl%g)le[ forms containing the

~abletl] mg/tablet
Compound X .....ccccocmmmrvmmnineoe 50
15 Lactose Ph.EUF........couermeeeemcreeeoo 223.75

Croscarmellose sodium ...........oo.ovooooooovooo 6.0
Maize SWrch......oeeeeemueeceeeeeeeoo 15.0
Polyvinylpyrrolidone (5% w/v paste).....coeeiiunnnne 2.25
Magnesium stearate ................o.ovvovooooooooo 3.0

20 (c) Tablet [11 mg/tablet
Compound X ......occoveummuermiieeeneeerseeseoeooooo 1.0
Lactose Ph.EUL.....cooouuvuaneneeeeneoeoeooo 93.25
Croscarmellose sodium ...........c.eovvorvvoeovoo 4.0
Maize starch paste (5% w/v [o1: 1 1) SO 0.75

25 Magnesium stearate ...............oooorrororrooo 1.0

(d) Capsule mg/capsule

Compound X ....cooouevuneeurireeeenesoe oo 10
Lactose Ph.EUI.....cuoveeeom 488.5

30 Magnesium Stearate ...........vueeevrnreonreoooo 1.5



conpound of forrmula I, or a pharmaceutically acceptable salt thereof
(hereafter conpound X), for therapeutic or prophylactic use in I‘@lg&ﬂuﬁ{z@s

(a) Table ablet Compound X ....... .. . .. ..
......... RV(!’ 9&95/3 0O Lactose Ph. Eur PCT/GB97/02588
.................................... S Q{Se- oo, 182,75
Croscarnel lose sodi um . ... .. ... . . 12.0 10
Mai ze starch p . (5% w v paste) ........ 2.25 ...
Magnesi &%1 st ea@%@g@ ........................... (0mg/mby .. ... .. 3.0 (b)
Tablet |1 no/tabhgpouk@mpound X . ... 5.0% wiv
.................... T IO 000 B0 15 Lact ose
Ph. Eur .......IN.Sodium hydroXeFoMBion. . c.vmereeemrcrmaren 15.0% Viy- - o oo _.
starch o oS0 Yohoricagi 1o 0 AREE
" Pol yyi nyl pyrrol@tggaygst(lg.‘}/qw_g) paste) ............ ... ..... 2.25 Magnesi um
Stearate ....... ... . . 3.0 20 (c) Tabl et
1l ng/tabl et Polypthyletie Xlycol 400 ........cooouomvveeoeoo 4.5% wiv
.............. Water for ntecting te Tgey ~ @ 1.0 Lactose
Ph.Eur ....... %™ ater forinjection to 100% . 93. 25
Croscarnel l ose sodium ... ... ... i 4.0 Muize
starch Eglste (5% W v paste) ....... ... ... 0.75 25 Magnesi um
Stearaté)..... jectionl . . ... ... ... L., .+ 10 my/fn(d) Capsul e
ng/ ﬁ?psul e Conppound X —mﬁ_)
............... ompound X .........cocoorusnirisisupinsesepumpnnenne LO%. wiv. .. Lact ose Ph. Eur
.............. e i eeeeeeena...... 488.5 30 Magnesium stearatc
1.5 ... Sodiom'phosphiate BP ...l LUl 3.6% WA 9 MAY 2006 WO
98/ 13354 - 1150.5Nddieh hydioRidelsBtion(50. M /M Ganpayps X .
e T 5.0% w v
Water for injection to 100%
15 (g) Injection [II (Img/ml.buffered 1o pH6)
Compound X ...c.coovuimomieeeeeeeeeeeeeeeeeee 0.1% wiv
Sodium phosphate BP ...........cooooivreomoooon . 2.26% wiv
Citric aCId vt 0.38% wiv
Polyethylene glycol 400 ..o 31.5% wiv
20 Water for injection to 100%

; Note

The above formulations may be obtained by conventional procedures well known in
the pharmaceutical art. The tablets (a)~(c) may be enteric coated by conventional means, for

example to provide a coating of cellulose acetatc phthalate,



I N Sodi um hydroxide solution ............ .. ... .. .. .. ....... 15.0%v/v 0.1

N Hydrochl-orie acid (to adjust pHto 7.6) Polyethylene glycol 400 g may 8
4.5%wv Water for injection Fg

100% (f) Injection Il 10 nme/m ) Conpound X
1.0% w v Sodium

phosphate BP ..........................cH6- . 36%wv 0.1 N

Sodi um hyt{;@% solution ......... ... ... .. .. .. ... ... 15.0% v/v Water for
I.nj ection % 15 (g) Infection 111 PCT/GB97/02588 (I ng/m .buffered to
12HG) Compound X .. .o

0.1 %wv Sodium phosphate BP ........ ... . .. . . . . . . . e
2.26% why Citri ¢ Aquthazoline derivative of the fi ;
e tormula I: 0.38% W v

Pol yet hyl ene glycol 400 ........................................ 3.5%wv

20 Water for injection to 100% Note The above fornul ati ons may be obtai ned

by conventional procedures well known i he pharmaceutical art. The
tablets (a)-(c) may be enteric coated dional neans, for exanple
to provide a coating of cellul o®e aggia ht halate. 2 9 MAY 2006 - 116

the formula I: 5 (1) [wherein: mis
ydrogen, hydroxy, hal ogeno, nitro,

%8gc,_3alkoxy, C, _3al kylthio, or -NR5R6
me or different, each represents

CLAIM5S 1. A quinazoline der

an integer froml to 2; R Py
trifluoronethyl, cyano, C ., &8
(wherein R5 and R6, which jmay
hydrogeh or Cl 3alkyl); R-X

@
[wherein: |
m is an integer from 1 to 2;
R' represents hydrogen, hydroxy, halogeno, nitro, trifluoromethyl, cyano, C,salkyl,

10 C, alkoxy, C, jalkylthio, 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, methoxy, amino or nitro;
R’ represents hydroxy, halogeno, Cyalkyl, C, jalkoxy, C,salkanoyloxy, trifluoromethyl,
cyano, amino or nitro; '

15 X! represents -O-, -CH,-, -§-, -80-, -80,-, -NR’CO-, -CONR®-, -SO,NR°’-, -NR'’S0,- or -
NR''- (wherein R”, R®, R®, R'® and R"! each independently represents hydrogen, C,.;alkyl or
C,.;alkoxyC, ;alkyl);

R* is selected from one of the following thirteen groups:
- 1) C,_salkyIR" (wherein R™?is 2 5 or 6 membered saturated heterocyclic group with one or

20 two heteroatoms, selected independently from O, S and N, which heterocyclic group is linked
to C,_Salkyl through a carbon atom and which heterocyclic group may bear one or two
substituents selected from oxo, hydroxy, halogeno, C,.alkyl, C, shydroxyalkyl, C, alkoxy,
carbamoyl, C,.salkylcarbamoyl, M,H-di(C,_4alkyl)carbamoyl, C,.alkanoyl and C,,
salkoxycarbonyl) or C, salkyIR'® (wherein R' is a group selected from pyrrolidin-1-yl,

25 imidazolidin-1-yl and thiomorpholino, which group may bear one or two substituents selected



R2 represents hydrogen, hydroxy, hal ogeno, nethoxy, amino or nitro; R3

r epr esent s.Jhydr oxy, hal ogeno, Cl.3al kyl, Cl_3al koxy, Cl_3al kanoylpgmAy 8
trifluoromethyl, cyano, amno or nitro; 15 X represents -0-, - gl)
-SO, -SO2-, -NR7CO-, -CONRB-, -SO2NRO-, -NR10S02- or - NR'- (wher e| n R7,

R8, R9,

Rt0 and R' each independently represents hydrogen, C, 3al kyl or

Cl. 3al koxyC2. 3al kyl); R4 is selected froimdne of the foll ow ng thirteen

gr oups:

1) Cl.5al kyl R12 (wherein R12 is a 5 or 6 nenbered saturated

het er ocyclfem QF‘%JHdW"tYhh%Jﬁﬁefm C, 2k tIn6, jhetexoakoe, 4asﬂai,@cggprgarh{,;ge@endent |y

fromO,

It
o aieoao R Bk ck b ré%ﬁps;;;u‘igéé‘ykne%qélgﬂﬁwéilmmt tubnts

carbon atom

sel ect ed f2) @nakeny R i Rerkin Ak Soaggegamﬁt@#%?ﬂﬁtféhe% dr o yal ky

C, , al koxy, car banmoyl, Cl1. 4al kyl car

°|¥9 &f@#ﬁmﬁwne or

C, . 4al kandyP hstepatams, Sﬂlaﬂkényicaemianyy Froar OCs jﬁal\kwmhe(t%%c?crb p3m' s a

group sel g

din-1-yl, 25 imdazol i'din ay

f
t hi ormrphoFi{rﬁogle Orr?w X%E&?ﬂmﬁﬁvcﬁéeffo%ﬁéo drydromy, Balbgriof Genﬂleylsel ected 2 9
MAY 2006 3hykitdxylalem C 4h d | kyl
C. . alkoxy, Caxryflilfarmy@‘,X‘Q"“’J.Esycé ey L RO ookl af i oty Dsasbarbening.

C . al kaneﬁlkaﬂ@mba@ C,.alkesysatodytpyl ) ; 2) C, _5al kenyi R14 (wherein Rl4 is a 5
or 6 nenb t het erocyclic group with one or two heteroatons,
3 GepBRahE] aremis:

sel ected

FHMI), 153 2OK6 Memboradsatuzated aaymcyalcggre%pmmé dpear

3° °rh@?’é€$§%&$@“§aﬂ& BESGERERR0. S0l hickResamoplc sroup may
N, N- di bwonybycmmmbms@eleaed %W'h%gr@%ghma%%ga{f &'XEQQW) 3)

rocyclic

C2_bal kyn 1 rein RI5 is a 5 or
group wi tﬁ"g ngtha lktve cerbemayl, Gs gllled tabarh oyl e HENMARS, | afic I&F’Bagnﬁ nd N,

whi ch het giRa¥%¢ r 10. bear one or two substituents’ selec
oxo, hydroxy, ﬁa og ﬁ%w’a;l&ﬁ) ¥91

'from
C,. 4hydroxyal kyl, C1.4al koxy,

ot e e o K s
O~ f.e

whi ch may” ""h 2&a
-NR17CpPs , R

BONR'S, eSOINR " D:NR®So,. 5 SRR whkrein R o

S2NRL9- 0S2- or -NR2'- (wherein R
R19, R20 an?gzp%ﬁ eac Ce,??g{é Bﬁf#%y F?ﬁ?%%‘érhﬂér%y@lrcégdkyl @mlgmkbxyc,qalkyl)
v RS pirksseis koG of EPERST i MERIS Rk 1 eammot b sty o R

prOVISO

20

| -SO,NR*-, -NR*'SO,- or -NR™- (wherein R® R® R® R¥ and R®

25

30

t hat X cannot be -
1-salkyIX?C salkyIX°R'S:

°) CosalkylX*COR? (wherem X* represents -O- or -NR>- (wherein R® represents hydrogen

Ci.alkyl or C, jalkoxyC, ;alkyl) and R% represents -NR*R* or -OR* (wherein R* R® and R%

which may be the same or different each represents hydrogen, C, ,alkyl or C,.;alkoxyC,
salkyl));

6) C,.salkylX°R* (wherein X° represents -0-, -8, -80-, -80,-, -OCO-, -NR*CO-, -CONRZ.

each independently
represents hydrogen, C, jalkyl or C1.salkoxyC, ;alkyl) or X® is carbonyl, and R represents

cyclopentyl, cyclohexyl or a 5 or 6 membered saturated heterocyclic group with one or two
heteroatoms, selected independently from O, S and N, which cyclopentyl, cyclohexyl or

heterocyclic group may bear one or two substituents selected from oxo, hydroxy, halogeno

Craalkyl, Cihydroxyalkyl, C, calkoxy, carbamoyl, C, alkylcarbamoyl, N.N-di(C,

salkyl)carbamoyl, C, ,alkanoyl and C,.salkoxycarbonyl or R¥ is C,.salkyl with the proviso that

when R” is C,,alkyl, X® is -S-, -80-, -80;-, -SO,NR®- or -NR*'SQ,- and X' is not -CH,-);
7) C,.;alkoxyC, ,alkyl provided that X! is -S-, -80- or -80,-;



5) C, _5alkylX4COR22 (wherein X4 represents -0- or -Ne- (wherein R23

repr esent s,ohydrogen, C, . 3al kyl or Cl_3al koxyC2_3al kyl) and B? r

- NR24R25 3/#)1%’ / (wherein R24, Res and R26 20 which nmay be the ?21?713%%?%5
di fferent each represents hydrogen, C,,alkyl or C, _3al koxyC, 3alkyl)); 6)
C, _balkyl1X5R27 (wherein X5 represents -0-, -S, -SO, -SO2-, -0OCO,
-NR28CO-, -CONR29-, -SO2NR30-, -NR3' S021;9r -NR32_ (wherein R28, R29, R3O0,
R31 and R32 each independently represents hydrogen, C, 3alkyl or

C, _3al kox$Le, JditdgylC). , 0Ky %R (j.§alﬁ§7‘lr§}80'bé£dt rtlﬁ(, %2_7O~r_epr esents 25 cycl opentyl,
cycl ohexyl §r S or 6 nmenbered saturate et'erocyclic group with one or

a Pl - . 3 .
two hetePd 1oy Xsel el B (wikepierderplegedts am Os- Sendsd,. WkSFo. cong.
cycl opent y& 2gy®l O xv)él or '\gg,g ocycli g, %\(rf;ioup6 may bear one or two ;
subst i t uent s° sel ect od FFof ,‘WF‘BR% ; ‘18<jeﬁd,and(l’,\3f‘4@dﬂ<iyihcpendently

C, _4hydr oxgpatseyis, hyfrogeal & 04Ny | 6REDS : | kyl gar bamoyl, N N-di (C, _
4al kyl )gar banpyl , 'C gZelal kla’noyl agﬂg@fh%‘%&@éﬁﬂ%nﬁprﬁﬁm clopertyl,3al kyl

with thd Yooyl emmb 086 miaberRe Fatimtdd, hedadddthic S Sith She of - S

- SCONRE0- o tces MRS Ben ek o1 § o194 -C|_-2W$ S ‘E’éi?/%"é‘f‘fkﬂ?%“is’
provi ded that rETIENY 1el Ogp anddp whictoag®pentyl, sycBhVbY haMbocyclic group
8) Cl - 3al kovay Gear, ekt twdrsubstity ided that X is -0-19)

C, _~al kvl XC, 5al k;I R 33 S? V\H‘en?(g{t‘l‘(nyl #%%Er{%ré‘e%f’spl%@f%-%f0,360$&1;4auc$b,Cx,

_\jJ TR34coydryyaligl, CiNkISO cadfhniyl ¢ SatkyRBbamSD NER -4 ndNR. .. (Wherein
R R and R%%agggh nid egﬁndentg r_epre‘sen%,s hydr%ﬁ,‘ dé@s*%ﬁ“%yf“%?&"yfc»
C, . 3al koxyC, lIakyl R el b)resents cycl opentyl, 5 cyclohexyl or a 5 or

6 nmenbéd etl0)sR? (whéreth HFELLL /N p /sl with.one or two heteroatomns,
~ Selected i nde,pg‘zdent ly froﬁ@g? S%&gﬁg?ﬁm %’i@h&)‘ﬁyd loB'é’ﬁ’E‘S’/'ln,'J"&S/@fldOMQWyrﬂinet—

het er ocycYl ¥high gmup mampedsear ooneo substinenEULELI ted, from 0xo,
\ydr o el o 83 2" halbgeon byl

hydr oxy, n C -,al kyl, C _ ,hydroxyal kyl,
C -,al ky[%M’g@m@ﬂmf}(ﬂ?ﬂdﬁ-@@m k3rb3may b & bl car@imoyl, mg@q@d_l and
a -, al koxg BYinby| 0 " erein R is a group selected from
pyrrol i dwﬁ%&ky&éer i %ggno& ?/ﬁ“i %ﬁ‘“ﬁ’ﬁ?{@rf’ﬂ‘?yﬁlﬂ- yl which group may bear
one or t baiky iRIefwisersial Rt sqflpdri£1M 100 hiRY | ogeno... C,. ., al kyl,
C -4hyds o %ne}l yIlk d o | koxy, ca? bar noy%‘l, é ) gg#%ﬁ lg%ﬁgggﬁ%s,tmﬁgﬁﬁed?c(t@_
, al kyl )caf banoyt Y Lar-REREyFarbeny L hpdriosxalkdrand "EONR "R (wherein R*!
b ‘ ( ein R* and
R™ each independently represents hydrogen or C,_alkyl);

12) C, salkylR*® (wherein R® is morpholino which may bear one or two substituents selected

from oxo, C,_alkyl, C,.hydroxyalkyl, carbamoyl, C,.alkylcarbamoyl, N N-di(C,
salkyl)carbamoyl, C,_salkanoyl and C,..alkoxycarbonyl) with the proviso that when R* is C,

20 salkylR®, X'is -S-, -SO-, -SO,-, -SO,NR’- or -NR'*SO,-; and
13) C, salkylR* (wherein R* is morpholino which bears at least one and optionally two
substituents selected from oxo, C, jalkyl, C,.hydroxyalkyl, carbamoyl, C,_jalkylcarbamoyl,
| N,N-di(C, ,alkyl)carbamoyl, C,..alkanoyl and C, salkoxycarbonyl);
with the further proviso that when R* is selected from group 8) R' and/or R?
25 leastone R’ is C, ;alkanoyloxy;]

is/are nitro or at

and salts thereof: jand excluding 4-(3—Chlqco-4-j|u<)‘roanilino)-7-metho>_<y-6-nitroq_uinazolineLQJ-
dimethoxy-4-(3'-methvianilino)-5-nitroquinazoline and 7-methoxy-4-(3'-

methylanilino)-6-nitroquinazoline.”

2. A quinazoline derivative as claimed in claim 1 wherein R' represents hydrogen,

hydroxy, cyano, nitro, trifluoromethyl, methyl, ethyl, methoxy or ethoxy. -



11) C, _,alkylW (wherein R4'" is piperazin- | -yl which bears at |east one
substituentvsel ected 15 from C, _, al kanoyl, CI-4al koxycarbonyt, 29 MAY 208
C, ., hydroxyal kyl and -CONR4' R' (wherein R' and R' each independently
represents hydrogen or C ,allcyl); 12) C -,alkytR' (wherein R' is norphohno
whi ch may bear one or two substituents; selected fromoxo, C ,alkyl,

Cl - 4hydr oxyal k-yi, carbarnoyl, C, al kyl carld8royl, N-h!-di (G _

, al kyl') carbanoyl, C -, al kanoyl and C, _, al koxycarbonyl) with the proviso
that when R i sA@Quinazgling deyivarigs wdlaih&d-i&nlaimst%pcliix%% Where R cen oo,

-NR'SO., - 81)8;[3) C -salkyl.R (wherein R" is norp SPPETSTLR RIS e s at

| east one an ptionally two substituents selected fromoxo, d -, al kyl,

C, -, hydroxyal kyl , carbarnoyl, C, -4al ky[carbanmoyl, ,h! .4alkyl)carbanoyl,

C, N -di (c‘:\/\T’ alg-Anoycg and d , al koxycarbonyl); with the further proviso

t hat when Wi s &@ahwerdohefdedmutiveodsifneR; js/late nitrg.or at 25

| east one R? is C, -, al kanoyl oxy;] and sal ?gsdérﬂ%?@g?lkﬁ}éﬁ'&e{f%ﬁuﬁifﬁ’gmgm

4- (3-chl’oro-4-fluoroanilino)-7-methoxv-6-nitroqui nazoline, 6,7-

di met hoxv-4- (3" - Lanhd | -5-njtroquj nazoline and 7-nethoxy-443' -

Myt hyl ani |'i nol - 6%%%23%%%‘?&8?5 C‘ré‘.m%i By £2610f Hhe ntecadinat dlaimsashepbinitied
in clai m Phedgedup Raring RYseivtos thy@EAGEH: hydroxy, cyano, nitro,
trifluoronethyl, nethyl, ethyl, nmethoxy or ethoxy. /VIOO-119 5 10 2 9 MAY
2W5 3. A quinazoline derivative as clainmed in claiml or claim?2 wherein R
represents nethoxy. A quingzoline derf,\uati ve as clained in any one of
clains 1 -3 wherein R-' is hydrogen .. A qui nazoline derivative as clained
in any i6ne of the preceding cl @ erein the phenyl group bearing (Wm
is of the formula 11: 15 wherf¥i 7\ esents hydrogen, nethyl, fluoro, or
chloro; R b represents hydrogen, Het hyl, methoxy, bronmo, fluoro or chloro;
Wrepresents hydrogen or hydroxyR"represents hydrogen, fluoro or chloro.

ey

15 wherein:

R® represents hydrogen, methyl, fluoro or chloro:
R" represents hydrogen, methyl, methoxy, bromo, fluoro or chloro;
R° represents hydroge_n or hydroxy;
R’ represents hydrogen, fluoro or chloro.
20

A aui . . . .
quinazoline derivative as claimed in any one of the preceding claims wherein m is

7. A quinazoline derivative as claimed in any one of the preceding claims wherein the
25 phenyl group bearing R is the 4-chloro-2-fluorophenyl group or the 4-bromo-2-

fluoropheny! group.

A quinazoline derivative as claimed in any one of the preceding claims wherein X'

represents -O-, -S-, -NR’CO-, -NR'°SO,- or -NR''- (wherein R7, R®
30 independently represents hydrogen, C, alkyl or C,.zalkoxyethyl).

and R each



20 6. A quina7nNn,- Aav;~-+; 2. ve - clainea in any one of the preceding
claims whereiypsgnis 7. A quinazoline derivative as claimed in anyp angaobhys

the preceding clainms wherein the 25 phenyl group bearing (Wmis the

4- chl or o- 2-fl uorophenyl group or the 4-brono-~2- fluorophenyl group. 8. A

qui nazoline derivative as clained in any one of the preceding clains o

wherein X represents -0-, -S-, _NR7CO_,- MR OSO - or -NR'- (wherein R 7 ,

R10 and R’ gach io i_ndegr?ndently represents hydrogen, Cl-2alkyl or

d . 2al koxyethyl ) & quwnaeghne drR@tide 9s Mk i.hazol i ne derivative_as
eyt @k o ﬁegﬂh}%"“‘?é‘ﬂﬂé&%msvhemin xio.

claimed in ,aegye o e_(g_f t he preceding clains erern
A qui nazolin dert vative as clained in any one of clainms 1-7 wherein R4.s

selected 5 fromone of the follow ng eleven groups: ' 1) C _,alkylR=
(wherein R12 is a group selected from 1, 3-di oxol an-2-y1, 1, 3-di oxan-2-yl,

1, 3- di t hi ol@n- 2Ayuinaoltederivhane & Y rrolidin-2-yl pynolidin-3-yl,

pi peridins 2yl , Eip ridjin-3- yl, picpge’ﬂegﬁﬁ?ﬁ%ﬂ‘? og‘ﬂ?‘ﬁﬁdr?mhzre}m R* is selected
nmor phol i n-Sf-r%}f‘ °BRQ gleﬁ‘@u%‘llnﬁ-@evyhgrwﬂp@h group nay bear one or two
substi t uenty SeyRg r x0, hydroxy, hal ogeno, Cl1_3al kyl,

Cl_3hydr oxylgl Kyi ﬂéeqvjfﬁpeg%gk&? TR 15 fror(l:,ILBdiokylaﬁéPﬁﬂgmBYcﬁioxé}{-Z-yl 1.3-

N- di ( C1_3aldithiolam? iy o3 dithea-23al —and Cl. . 3al koxycarbonyl ) or
C3_4al ky1R 5(wherein R45 is & glf ?ﬁ’ﬁ%‘%{’gd‘eayw Prvlddipetididi i, pigeridin-3-
I

pyrrol i di nY>-RiPerighinr4hi BamhplimiZ-ylpmep ollingg-op r, gne,.or two
subst i tuentogegghg&%:ﬁ -tuf r,0m,0X0 hyg:pox%,n hgl %S«ry;\%e&%g_%@l%f’ group may bear
C, _3hydrlgxyal kyl'© COoSRFHB Ry/ected figamexa, hydroxy, méeﬁb,c@r.ﬁﬁc@‘mddw)g}ﬁmﬁ%lw C
N-di ( C, 18abdilydxyc aarbaioyl C, y. d,_C, _ 3al koxycar bonyl?); S
1- R46pr op- glgg(-ygir / —’36 }1 Rgbgtlk"zlg"giﬁh‘iy@ —{L’—J—*T‘%Fé%ﬁ‘kalkerbaawl,,cz_,alkanoyl and C,.

1- R46pent - 2XEMH pnya) oC, RUGTRY {wier&in- I ' 46 i.s.a 5 or 6
menber ed Sﬁﬁ’ Sidif . etgroc#&l i C _g:oup le?:ﬁsao#gﬁgéaé{%e@rﬂ@t‘@r‘%@limrl-yl,

sel ected i d‘gpengen)f 1% fngmogphoting wchich @Wbbmyhﬁhﬁé&cdf%la%ugsrtﬂﬁ%%ési %}e!i ked
to the al kfip [ r arbo tom and whi ch heterocycli may
bear one or 8 030! Ryfok Y HANHANG én-saﬁ%yﬂ (ﬁ.sh}’droxyalkyl, Ci.;alkoxy, carbamoyl, C,_

salkylcarbamoyl, H,M—di(Cl_3alkyl)carbarnoyl, C,alkanoyl and G salkoxycarbony!);
46 o] - ’
15 2) 1-R*prop-1-en-3-yl, 1-R*but-2-en-4-yl, 1-R*but-1-en-3-yl, 1-R*pent-2-en-4-yl or 2

R*pent-3-en-5-yl (wherein R* ;
yl (wherein R®is a 5 or 6 membered saturated heterocyclic group with one or

two heteroatoms, selected independently from O, S and N, which heterocyclic group is linked
to the alkenyl group through a carbon atom and which heterocyclic group may bear one or
two substituents selected from 0x0, hydroxy, halogeno, C,.salkyl, C,shydroxyalkyl, C

20 ;alkoxy, _carban_loyl, C\salkylcarbamoyl, M,H—di(Cl_3alkyl)carbamoyl, C,salkano l’ancli-C
salkoxycarbonyl) or 1-R"but-2-en-4-y1, 1-R"pent-2-en-4-yl or 2-R“7pen:3-en-5-);l (whex;in

RYisas i
or 6 membered saturated heterocyclic group with one or two heteroatoms. of which

| o.ne is N and the other is selected independently from O, S and N, which heterocyclic group is
linked to the alkenyl group through a nitrogen atom and which heterocyclic group may beal:'
25 one or two substituents selected from oxo, hydroxy, halogeno, C.salkyl, C, shydroxyalkyl, C
salkoxy, carbamoyl, C,_3alkylcarbamoyl, uﬁ-di(Cmalkyl)carbamoyl, C, 3al-ka.noyl and C o
salkoxycarbonyl); | 1.
3) 1-R%prop-1-yn-3-yl, 1-R*but-2-yn-4-yl, 1-R*but-1-yn-3-yl, 1-R*pent-2-yn-4-yl or2-
R*pent-3-yn-5-yl (wherein R* is a § or 6 membered saturated heterocyclic group with one or
30 two heteroatoms, selected independently from O, S and N, which heterocyclic group is linked

to
the alkynyl group through a carbon atom and which heterocyclic group may bear one or



two substituents selected from oxo, hydroxy, halogen, C, .3alkyl,
Ct_3hydroxyakkyl, C, 20 3al koxy, carbanoyl, C, _3al kyl carbanoyl, Mg maY 2006
N-di (C, _3al kyl) carbanoyl, C2.3al kanoyl and C, _  3al koxycar bonyl) or
1-RA7but - 2-en-4-yl, |-R47pent-2-en-4-yl or 2-R47pent-3-en-5-yl (wherein
R47 is a 5 or 6 nenbered saturated heterocyclic group with one or two

het er oat ons, of which one is N and the-¢ther is sel ected i ndependently
fromO, St‘gnd g@ whi ch heterocyclic group is linked to the al kenyl group

t hrough a tWwe suesgarenttssiectddravhiorb, H@redyOaYebe y ;.bear one or two
substi tuent g?sel e%t ed {rom 0X0, hyﬂgsoxy? ha%org)ég%‘f ’%{‘@#@%ﬁégyt I&x-

C1_3hydr oxyalRy FaO8MOYL SapHloWgarbeiae Haalyidi( O, alBpl)daybamesyaDytiand¥ ! and C. *
-3 1-

N-di (C, _3 n&y,j);’ |, 4 al kanoyl ~and C . 3al kox 4carbony|), )
1- R48pr op?dl- yr?— %1:%5)??1'7‘%?’ I&&%‘%ﬂy '-yi’- ])ZB, pF‘lthztgbﬁr)dPfylrﬁépejllt-ﬁ-ynd—yl (wherein

1- RaSpent R iga-Slonyd memibared R4fpR8d hdessbydickiro Fh%ng o0 hetedbaron eggpich

het erocyclic group W tHh one or

menbereg satur\z%g(g [

sel ect ed PRulp theiopherrip palectedSndembnNentiyniroh dies achNﬁﬁhicﬁ hgfeﬁ)(?b?/ciié dupked
to the al KW‘toQ%@ME{gWg?%ma car ban atom and whi ch heterocyclic g oug may
bear one or /ule6 - 121 Wgz@‘fr%e”sﬂ%tqnﬂu’@h@fshggbemlkcgréwpmapbear

hydr oxy, bmd agswesub§itudas kalbetedir r K C - 3al koxy, . car banoyl ,
Cl. 3al kyl carbamoyl, N N-di (C, _, af)ﬁl?yl égﬁgjﬁ%ﬁ@g&‘%ﬁaﬁg% Caﬁa’dt%ya}/kyl, C..

3al koxyca I yaramayIRGolalicyl urlyamatd yIN N-aiH( B4 e earaitidy A 01|
2- RA9pent - g-vn-Deyl (wherein R49 is a 5 or 6 rreyr‘r:ber edys’gz'ﬂ%lg%né)al and C,
het erocyclic groupy ’th one or two heteroatons, of which 5 one is N and the

OLEl | e sl BRARIR (el iPR hd B A i G m N S hepreatni

is linked to the alkynyl group throu clfepresents

het er ocychxdéogﬁnwﬂnadi(ylbe\éth the peovaso thiYOX'SeHdsbi fLenE S eted from,0xo,
hydr oxy, Qﬂély &, C, _3alkyl, C, _3hydroxyal kyl, gﬁ_“ @gl E‘oisy,&'%g(ry?é%yl ,
Cl_; al kyl*arbanbyl, N N-di (C,.3al kyl)carbanoyl, C, .3al kanoyl and C, _

, al koxycan)mnylkyrx* ) |skaye] X al ky1X3R16 (ywherein X2 and X3 are
as defi ngﬂg in c?,ai ﬁ@fé a(nvg‘?erR%g }?é%)%geas%ﬁg In GHR J 78 Ror represents kYRR arhORGE

provi so t(idiereit R¥aRFAadIRE whith-mahesthB4ad i G 3&' lé% | X3R 6;
5) C2_. |k%%f<4£?2 &hmherei n X4 iw; as dgf?r?gglff%&lél%%ﬁ%ftegﬁﬁs g%rbéesents
-NR2' R 21487 X -Zaﬁ‘(’ gh¥)h R 4, R25 and R 6 which may be the same or

di f f er entgygacf) @ . E0Qge C,. 15 4al kyl or Cl 2al koxyethyl)); 6)
C2. 3al kyl))(SIi'é?k%’l\?ﬁ%r Zﬁﬁtﬁg{] %ﬁg lsaag’ dggf‘?%@o&?’ﬁ‘ l:F-%alﬁfrel_éfﬁ?ﬁﬂRZa?gmeplsglea@s. a
group selfean eyclopencyt) epctdtRREN bydrolidin§l ‘ﬁla%yéridi@fru;h%}{ éjr'oﬂ L I%H(de 4P BT di nyl

is linked to XS

whi ch gr
?l'ilr%ugh a carbon atom and which group may carry one substituent selected from oxo

hydroxy, halogeno, C,.;alkyl, C, ,hydroxyalkyl, C,..alkoxy, carbamoyl, C,.zalkylcarbamoyl,
20 N,N-di(C, ,alkyl)carbamoyl, acetyl and C,.,alkoxycarbonyl or R? is Cysalkyl with the proviso
that when R¥ is C, jalkyl, X® is -S-, -S0-, -80,-, -SO,NR¥®- or -NR*S0;- and X! is not -CH,-
)
~ 7) Cy.,alkoxyC, ;alkyl provided that X! is -S-, -8O- or -SO,-;
8) C,,5alkylX°C, alkyIR* (wherein X® is as defined in claim 1 and R® represents a 5 or 6
25 membered saturated heterocyclic group with one or two heteroatoms, selected independently
from O, S and N, which heterocyclic group may bear one or two substituents selected from
0x0, hydroxy, halogeno, C, ;alkyl, Cishydroxyalkyl, C, ,alkoxy, carbamoyl, C,.
salkylcarbamoyl, EH—di(Cmalkyl)ca.rbamoyl, C,;alkanoyl, and C,_salkoxycarbonyl);
9) C, ;alkyIR* (wherein R® is piperazin-1-yl which bears at least one substituent selected
30 from acetyl, C, jalkoxycarbonyl, C,z2hydroxyalkyl and CONR*'R* (wherein R*' and R*? each
independently represents hydrogen or C,alkyl);



t hrough a carbon atom and whi ch group may carry one substituent sel ect ed
from oxo, , hygroxy, hal ogeno, Cl1_2al kyl, C,.Z2hydroxyal kyl, Cl1_2al

carbanoyl, Cl.2al kyl carbanoyl, 20 N N-di (Cl_2al kyl) car banmoyl, ace yI anan%l
_2al koxycarbonyl or RR7 is O _3alkyl with the proviso that when R27 is

C 3alkyl, X5 is -5-, -SO, -S-, -S®2NR30- or -NR31S(R2. and X' is not
-CH2- ); 7) Cl_2al koxyC2. 3al kyl providedizhat X is -S-, -SO or -SQ2-; 8)
C2_3al kyl X6C2. 3al kyl R33 (wherein X6 is as defined in claim1 and R33

0 4375 i
r epr esent 0XCE;aliryl&" Pohereintie? exms Atnatiab ohidhehey 9&%% § ﬁ[vog\%sﬁ‘”wtegrsgggctgé

t wo heter?ato Ed |ndepen ntly from®0

het er ocycl° LS; *HEX) 4 despryalsy ., carbasols 10, galbﬂt:&b&:ﬁbﬂchleg d‘l((ﬁm OX 0,
hydr oxy, hatk C 3h droxyal kyl, C, _3al koxy, carBanoyl, C, _
3al kyl car ban}gﬁ %m"%a&%%w‘?a‘?kﬁfk)"é FA520RA) Wlth:ﬂleaapkmd;alt whan®* is C,

C, _, al koxyadkylBOnK! Js;-S9)-SC2_3a, KYEB4QRE. 40 i,s pi perazin-1-yl which
bears a i (ft one §ubst|tuent sel éct e%%%l%drggj:ﬂ éBQtw C, 2al koxycar bonyl ,
o 2hyd i)a 1oy Bdl (eerpn B 3 rgovpbokiwiieh band JRE2seAeh gg ,pa@nqgnt ly
repr esent&%m&gg‘ggae L. 2al kﬁq) /UL00 - 122 29 MAY 2% §: 21 kyl R43
(wherein RA3 i's nor HB’W ‘HJ@S} Sedydipxgallyl, cavdamopk talb;ﬂ&@b&ﬁd;ﬁct ed
from oxo, N-d2@, k:ykyl c@-bmmyqirag C, _2al kyl car banoyl ,

N, N-di (C, _ 2al kyI )c?ar bamoyl, éﬁg %‘wtaﬁ@%& ng‘?%/&(ycar bonyl) with t he

provi so that when R4 |s C, 3a| kyl R43 X is -S, -SO, -S2-, -SOZNR9- or
- NR1OSO2- and 5um§% { aI k | RA4 (wherein R4 is rmrphol I no V\:hl ch bears at

| east one' 4nd op A V%ﬁ%%‘medehﬂblmdperdteednm“ded B K ¥ the

C, _2hytly ofeytaiviag mn@a,rogagm Cl_2al kyl carbanoyl, N
N-di (C1_2al kyl ) car barmyl acetyl and C1. 2al koxycar bonyl) 11. A qui nazoline

deri vat ]é(asa &R Hecherein ®' s m Bupd ed t rom one_of the
10 :‘\(;I I :)V g{ ::)tﬁn 32 ClgiSaI kyl R (%elrif‘ﬁ&@ fgl & g?’Bﬁ?P ¢l dsied
fromi1, 3%?‘%‘31 ?(er §1d1 enZ-yl, pxeraliding-yl, j)y&ehdintjﬂylobﬁiénamyi-yl é)lpepdln{;—
13d|th| _4abyr rrolidin-3-yl erid
pi peridin gb lgéch?mpP%’lex‘thQih@'[ H 22¥ ly"f%ﬁ{ﬂln‘é‘r% ~pt an dy;pxper,q@ppga,gl thcBgydupam:y bear

PR -oy twovknabstitughin aey fi bst i | ected from
pi per azi oy tugnis ypletmy fid@RHxo, ¢ 8r 3?01%‘;6’ %8 é éSky?(Lix P’k gy, C,

0Xxo0, %d Oﬁééx hal o eno C,. 2alkyl, C
car banpy [22¥EY, £A19{moy FbanrEX}FabenwldN(N}dl(zal aaym@@m onete)@ lj and C, _
rou | ecte

2al koxycg I R wh Ln RA5 1s a g from
i m dazol |§Pﬁ@ﬁa§bfﬂm) e ?a)allk%# (Yvhéﬂemgl%g 13 Hgronp spleeted ﬁ@nmimmhrzcxj;ﬂﬁup-ylray bear

one or t WﬂshMGi-?Mﬂttﬁloﬁﬁitﬂfcﬂiﬁ@ which group may bear one or two substituents selected
from oxo, hydroxy, halogeno, C, ,alkyl, C, 2hydroxyalkyl, C, zalkoxy, carbamoyi, C,.

salkylcarbamoyl, N,N-di(C, zalkyl)carbamoyl, acetyl and C
20 2) 1

1-28lkoxycarbonyl);
-R*but-2-en-4-yl (wherein R¥ is a group selected from imidazolidin-1 I-yl, 1,3-dioxolan-

2-yl, 1,3-dioxan-2-yl, 1,3-dithiolan-2-yl, 1,3-dithian-2-yl, piperidin~4-yl,‘pyrrolidin-1 -yl

-yl, morpholino, thiomorpholino and piperidino which group may
| bear one or two substituents selected from oxo, hydroxy,

pyrrolidin-3-yl, piperazin-1

halogeno, C, ,alkyl, C,.
zhydroxyalkyl, C,. salkoxy, carbamoyl, C, 2alkylcarbamoyl, N,N-di(C, 2alkyl)carbamoyl,
25 acetyl and C,_ salkoxycarbonyl);

51 H
3) 1-R”'but-2-yn-4-yl (wherein R*' is a group selected from imidazolidin-1-yl, 1,3-dioxolan-

2-yl, 1,3-dioxan-27yl, 1,3-dithiolan-2-yl, 1,3-dithian
pyrrolidin-3-yl,

-2-yl, piperidin-4-yl, pyrrolidin-1 -yl
Piperazin-1-yl, morpholino, thiomorpholino and piperidino which group may

bear one or two substituents selected from oxo, hydroxy, halogeno, C,.,alkyl, C,.

30 ;hydroxyalkyl, C, aalkoxy, carbamoyl, C, alkylcarbamoyl, N,N-di(C, aalkyl)carbamoyl,
acetyl and C,_ salkoxycarbonyl);



from oxo, hydroxy, hal ogeno, C, 2al kyl, C, _2hydroxyal kyl, C, _2al koxy,
carbamoyl ,,y¢dy 2al kyl carbamoyl, N N-di (C, . 2al kyl) carbanoyl, acetyy WZMS
C, _2al koxycar bonyl); 20 2) 1-R50but-2-en4-yl (wherein R50 is a group
selected fromimdazolidin-1-yl, 1,3-dioxolan- 2-yl, 1,3-dioxan-2-yl,
1,3-dithiolan-2-yl, 1,3-dithian-2-yl, piperidin-4-yl,-pyrrolidin-I|-yl,
pyrrolidin-3-yl, piperazin-1-yl, norpholi2®, thionorpholino and piperidino
whi ch groug may bFear one or two substituents selected from oxo, hydroxy,
hal ogeno, 4CC, 28k WKFC, ,alkyIX RIYEvHRr&A K , carbanoyl, .

Cl1_2al kyl car banoyi , N N di _(c,(iwzal kyl ))ég?@?%%% &%‘%%é"e?‘ﬂmgor%d“ represents
Cl. 2al kox?ﬂfﬁ@%‘h% § 1-saby D1wits i progisg that 3 Icagdy 6 6CHL Rofled B° @ Qrakpee! ected
fromim d?eﬁf?y'lb@'ﬂ(“-‘ 1-yl, 1,3-dioxolan- 2-yl, 1,3-dioxan-2-yl, -
1,3-dithiolan-2-yi, 1,3-dithian-2-yl, piperidin-4-yl, pyrrolidin-1-yl,
pyrrolidi6) 8y ylikoxyCpaiadipfovided that™Rr RN]L i k). o}[g’ nmor phol i no and pi peri di no
whi ch groug nay _bear one or two substituents sefected from oxo, hydroxy,
hal ogens, © ,2'_(27afqésl'1let,hymfgldQEthH,yﬁ-l(hByﬁﬂnkWylurﬁdgﬂﬁbﬂg@,xy.@-%Emwh)etl%ll 3-(3-
2al kyl car Hl%ﬁgﬁﬁilreid N—dil(% : Zgl k%’ll)gar banoyl, acetyl and ’

C, 2al koxyca bonypl‘}P,m%’ $E1099hy o3 greyopropre 2 AN, Mo ddmkthy ok b@mog Rixl a3 RI6

wher ei n Nadiin N [ laim.| and R'" represents hydrogen
o a ot By e BBy 98y R P Rk S Bov ey ethantie i s

C2. 3ai ky| Kethylcartgaidya3osyl, z-(ﬁarbﬁno%kme@zs@%}é‘h%ﬁ}gy@&&\j&%s%, bhgL X is

-S-, -SO ., 0r S0, ,.:: 6 - (3, 3-di net hyl ur ei do) et

3- E h | i 3- d?%i@f‘{fﬂ;&)ﬁ‘gylp%téy’lﬁ,-tfﬂnet@ylﬁé@lHy).pgmwil,cﬁaﬁifnmgﬂ)c%xkflaaranylamino)ethyl, 3-
nme Ud ef; | oo Ul el ro o -

N di et hy?ﬂ?r%gdé%l'r 8‘35%@:‘ ﬁ?ﬁgéﬁy%@ww oy ARiRSItkA or opy! |

2-( N- met hiisabatdxgearomplym ziohyrbpy 324 MNoutdRy Eivh E{@Q?Xek@)%} g_r((f')_pyl ,

2- (car banpyl oxy).et hyl ,. 3- (car banoyl oxy) pr opyl’,
trimet hyl‘f}%@f bonylaminedpropyk, 3-t ri et hyl ur ei do) propyl ,

2- (i sopr | 7 : ng)et hy 3 J.i sopr opoxycar bonyl am no) propyl ,
2- (i sobu??%%gl?{g%g% a(“r??lrig}oé)"g?‘hylf Tb'-ﬁjlkxliaé‘é t‘%x%ea?@oné@ams{bW%wl-NR”Soz-
2-(t-but cmyic,\ainlbme)drwﬁmm)aethlnoprcg;)(t - but oxycar bonyl am no) propyl; 7)
Q.Sakg%lg(gfw (wherein R2' is C-.,alkyl and X is -S, -SO, -SO _-,

- S02NR3D-8)dra:s2lRBT SoalldR (wheteint K& ismsalefined inhaim<| aﬁ@RﬂqE?fegﬂ?s;jQ @g 8)
Cy. 3al ky%le%d%ng%%?ol{n\é@f-%%gy&(&dﬁ_1as defined in claim1 an

represents a grou ~yl, pyrrolidin-1-yl, piperidino, piperazin-1-yl
and 4-methylpiperazin-1 -yl); and

9) C.;alkylR* (wherein R* is morpholino which may bear one or two substituents selected
from oxo, C, ;alkyl, C, ;hydroxyalkyl, carbamoyl, C,.;alkylcarbamoyl, N,N-di(C,.

20 jalkyl)carbamoyl, acetyl and C,..alkoxycarbonyl) with the proviso that when R* is C,,
salkyIR®, X! is -S-, -80-, -SO,-, -SO,NR’- or -NR'°SO,-.

12, A quinazoline derivative as claimed in claim 10 or claim 11 wherein R* is selected

from one of the following eight groups:

25 1) C, alkyIR" (wherein R'? is 1,3-dioxolan-2-yl, 1,3-dioxan-2-yl, 1,3-dithiolan-2-yl, 1,3-
dithian-2-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, 1-
methylpiperidin-2-yl, 1-methylpiperidin-3-yl, 1-methylpiperidin-4-y], 1-methylpyrrolidin-2-

yl, 1-methylpyrrolidin-3-yl, piperazin-2-yl, I-methylpiperazin-2-yl, 4-methylpiperazin-2-yl,

1,4-dimethylpiperazin-2-yl, morpholin-2-yl, morpholin-3-yl, 4-methylmorpholin-2-yl or 4-

30 methylmorpholin-3-yl) or C, ;alkyIR* (wherein R* is pyrrolidin-1-yl, thiomorpholino, 1,1-

dioxothiomorpholino, 2-oxopyrrolidin-1-yl, 2-(Ij-methylcarbamoyl)pyrrolidin—1-yl 2-(N,N-



sel ected from norphol i no, 2-oxopyrrolidin-1-yl, pyrrolidin-1-yl,

pi-peri di no,uipbperazin-1-yl and 4-methyl pi perazin-1-yl); and 9) ¢g may 2005
C2. 3al kylR43 (wherein R43 is norpholino which may bear one or two

substltuents sel ected from oxo, Cl.2alkyl, C1.2hydroxyal kyl, carbanoyl,

C, . 2al kyl carbanoyl, N N-di (Cl _ 20 . al kyl )car banmoyl , acetyl and

Cl_2al koxycarbonyl) with the proviso that2dhen R4 is C2. 3alkylR43, X is

-S, -SO i -StOZ- -SO2NR9- or -NR OS02-. 12. A quinazoline derivative as
i

clet e 1 Roee *“’W"sg“m‘“d‘ﬂ% o R £ o RSN 1S

1, 3-di oxol an-2- OIT Bﬁg‘}%al)nyli»yl 1, 3-di t hiol an- 2 yl, 1 3- dithian-2%yl,

pyrrolidin ZB!’Pb t.pygnr@ 5p er.i di n- er|d|n 3-yl,
pi peri di n- Z yl, e %&5@? |y%| hsp%gwm“iazﬁé@‘ﬁyll - ée’rdldxwa@—”yyl 1 o-dloxan-

1- net hyl pi ,rléhdnthtbl 2-y1, lapyr- Y th I|d|n3

pi per aigg gé - rre?dﬁ%lypl ]g?rdkatg |a2yz S/P'piéihﬂmzzl Hyllp?lﬁtgng)}?%d@/ pyrrolidin- 1_

i 4- ?Ih nFtK 5p 5‘8?’ lé’ZFH inyd-yl, ;pmepm-ﬂrylzﬂyiﬁhloﬁm F!Hl@}ii)oﬂp}%még % ﬁe&’y{wgmin-
me I pr.phol i n or a

(wher e?/nmlg) 5’@1{:&5&?%} I g{ }f]'%q?xm %&ﬁj 18H0Y1|)’n0 )1/ 1- di oxot hi onor phol i no,

2- oxopyr r 8) 14’ out-2y4in-4-2 (WherEh R . Halp ral i din- N, N /VLaa -

124 29 V6 ?iy:nma?h(l car b?no?l )pyrrﬁ%@ﬁmq X)r ll dlc’%o‘an 2- YS I,3-dioxan-

2-car banrn%/A gylp} -githigian-3-y{1,3- -ditirwi2ryldpipetididiayl, 1)tdetqy

lpﬁ)en { idin-1-
t hyl - 2- R Obut - 2- enc a4 SIP (ot dh pyasliding!
r2re OXgI i dgpz(gi i c}gﬂﬁ?&&?ﬂmf p:d 8%8255}"81132 W‘Ph‘;"@a d'ﬁgmam*mﬂﬂ@’,|4-methylp1perazm-

1, 3- di thi biyh i1 0’1;,3@ in-4-y
1- et hyl p| pe;plﬂscﬁrn nch yl, v ﬂfylg”gllg%nﬁazolgdu?ef g met hyI pyrrolldl n- 3- yI

i per azi i) CapplkyREE hiditle ' (Whersior had i 1-
BI Berl di d?zia e% rr(rgt{p iﬁ!g oxo| m dazozlql di n)ﬂ?ar;f&? H&ﬁx@ﬁf}?l&%% a!’Q.R' %v{’rg,sr:nts
(wher ei nr}% i 0%1 L4 25t tl’lﬂprfp.wswthat)i @nuiotcheo CaT)- Zhyd R* ik, S- Qk?ﬁ@@; 2-yl,
1, 3-di t hielkgix®y!, 1,3-dithian-2-yi, piperidin-4-yl, =

1- nethylplperldln 4- yi, pyrrolidin-1- yl, 1- nethylpyrrolldln 3-vyl,
pi per azi ) Loyl Omﬁpﬂbﬂlmoyldedht}ﬁnm‘m IJSQ)_ ?. g@t hyI pi perazin- 10 1-yl,

pi peri byl ox0i,m dazol i di n-

C2_3al ﬁy@f@a@g% h%ﬂ’(%éﬁr@uﬂbﬂaamérsmsarems-smfusm glaiml and
R16 repr eSRASO), - Ay t he provi so that X' cannot be
_CH2- when R4 i's C2. gg?‘%ﬂ%gﬁﬂ%%géﬁﬁ%ﬁg 5) O - 2al koxyC2_3al kyl

provi ded 7 ﬂaﬁalwl)ﬂs@z salfy[R* 8in X5 al X5R27 (wherein R27
is Cl.2al gl%cte(ﬂ)om S is -5- aq_leéo - % deéég%ﬁ@ﬁﬁ 3615% represerits a group

rrolidin-1-yl, 4—methylp1perazm— 1-yl and morpholino); and
8) C,;alkylR® (wherein R*® i

1s morpholino which may bear one or two substituents selected
20 from oxo, C,alkyl, C, 2hydroxyalkyl) with the proviso that when R* j 1s C, alkylR®, X! i

1s -S-,
-S80-, -80,-, -SO,NR’- or -NR'*SO, -,

- 13 Acompound of the formula Ia:

25
(la)

[wherein:



-NR31 SO - and with the proviso that X is not -CH2-); 7)

C2_3al kyl Xaf4x3alky1R33 (wherein X6 is as defined in claim1l and ﬁgeMAY 5
represents a group selected frompyrrolidin-1-yl, 4-nethylpiperazin-I 91"
and norpholino); and 8) C2_3al kylR43 (wherein R43 is norpholi no which may
bear one or two substituents selected 20 from oxo, C, -2alkyl,

C, _Zhydroxyal kyl) with the proviso that-wben R4 is C2-3alkylR43, X is -S,
-SO, -SM2-, -S2NR9- or -NR Os@2-. 13. A compound of the forrmula la: ma
R4a 25 [ wi} sihydrdgef s8methoka5 29 MAY 26 R' is hydrogen or nethoxy; R is
hydr ogen; 1ihhezypgenyl group bearing (R3e)ma is the 4-chloro-2-fl uorophenyl
group or the'S4YBr$EB- 2- fl uorophenyl group; 5 X' is -0-, -S-, -NRS' CO -or

- NR6aSO0, - f ' ' each [ ndependently represents hydrogen or
C, -, al kyl )té %ﬁl‘ gros lbg%[h %o&feﬁwrff g}?e‘l'SlFlof%%'ﬂU@FQ’mnﬁggrem;emeuhegt:muﬁﬁ)'_g-l)

C, , al ky1Rfhofophengdigrodp’ i s a group sel ected from 1, 3-di oxol an-2-yl,

1,3-dio fiﬁagryl , 1,3 cslnithi ol an-2-yl, 1,3-dithian-2-yl, pyrrolidin-2-yl,
pyrrol i di it 35y0;, PrpdR GG ar--NR“S0.p ewhetedi 18 SMORY cactDInBEEd AL e

mor phol i ny, %I en g{)‘gphgﬁl L)n-B-yI and piperazin-2-yl whic r oup e BééSr?son
or two sub ?i tent 588t ed from oxo, hydr oxy, hal ogeno, Ci1_3al kyl,
C1l_3hydr oRyaik ksakctedtr I . |, Cl 3al kyl car banmoyl, N

N-di (C1_3al kyl ) car baﬁ%lyclﬁfé @%&@aﬁ@%ﬁggﬂﬁgﬂmsm koxycar bonyl ) or

C2_4al ky| RB&(-alieRT" (wigein R™ & ggoup ssletes e | 6%;&%&9%9'{ gip-l-yl, .
pyrrolidiged vl énﬁ t.hi,. rmrghol i no whi ch group may bear ‘one Soxag?-yl, 1,3-
subst i t ueht 2ok dd-digugy- Tﬁl,d%GTOlW}‘d?ml,ypyrfmidhgem,pi@d&ﬁJsz! R}peridin—S-
C, _3hydooxy atdeYildin A GAr .. ,C 3al kyl car banmoyl”,

N- di ( Cl_BZII{EyﬂIé) Car-‘gglﬁo%ﬁrbﬂ%é_%%k@%@g&lﬁﬁﬁﬁéﬂgﬁﬂeﬁ@%ygﬂ wdvgH group nay bear
1- ROpr op- Pneer- topsubstitudi@odeléctedt Rom4ng| 2 -] -en-3; vl

1- R9apent - 2- en-4-y| or 2- R9apent - 3- eh?%d}?/&%%?’ﬁé}@kﬁ’ Crhydrosyalkyl, C,.
nenber ed * Wa?aégm?@tle@oé-pﬁ'lqatbagmﬁhrﬁ,\m-dMCQﬂHq@)carbm D&t efRAl O By

sel ected | r and whi ch het er ocyeli & roug 9 €y nked
3a%§9@i}g&{%j o éz- 91@}’8{8“ (%vherem E’B“ i Y J

1S a group selected from imidazolidin-1-yl,

pyrrolidin-1-yl and thiomorpholino which group may bear one or two substituents selected

15 from oxo, hydroxy, halogeno, C, ;alkyl, C,shydroxyalkyl, C,.;alkoxy, carbamoyl, C.
salkylcarbamoyl, ﬁl_\I_-di(Cmalkyl)carbamoyl, C,;alkanoyl and C,.;alkoxycarbonyl);
2) 1-R*prop-1-en-3-yl, 1-R*but-2-en-4-yl, 1-R*but-1-en-3-yl, 1-R™pent-2-en-4-yl or 2-
R”*pent-3-en-5-yl (wherein R* is a S or 6 membered saturated heterocyclic group with one or
two heteroatoms, selected independently from O, S and N, which heterocyclic group is linked
to the alkenyl group through a carbon atom and which heterocyclié group may bear one or
two su?stituents selected from oxo, hydroxy, halogeno, C,.;alkyl, C,;shydroxyalkyl, C,.
salkoxy, carbamoyl, C,salkylcarbamoyl, H,N—di(c,_salkyl)carbamoyl, C,;alkanoyl and C,
. salkoxycarbonyl) or 1-R'*but-2-en-4-yl, 1-R'*pent-2-en-4-y1 or 2-R'*pent-3-en-5-yl |

(wherein R'* §

20

s a5 or 6 membered saturated heterocyclic group with one or two heteroatoms
25 of which one is N and the other is selected independently from O, S and N, which
heterocyclic group is linked to the alkenyl group through a nitrogen atom and which

heterocyclic group may bear one or two substituents selected from oxo hydroxy, halogeno

Cisalkyl, C, ;hydroxyalkyl, Cy;alkoxy, carbamoyl, Calkylcarbamoyl, N N-di(C
y 22X 1-
salkyl)carbamoyl, C,.;alkanoyl and C,.;alkoxycarbonyl);
30 3) 1-R"*prop-1-yn-3-yl, 1-R"*but-2-yn-4-yl, 1-R""*put-1

! -yn-3-yl, 1-R'""pent-2-yn-4-yl or 2-
R™*pent-3-yn-5-yl (wherein R'** .

1s a 5 or 6 membered saturated heterocyclic group with one



20 to the al kenyl group through a carbon atom and whi ch heterocyclic group
may bear ore.or two substituents selected from oxo, hydroxy, halggemp,,

C, _3al kyl, Cl1_3hydroxyal kyl, C, 3al koxy, carbanoyl, C, _3al kyl carbanoyl

N-di (C, _3al kyl) carbanoyl, C2_3al kanoyl and C, 3al koxycar bonyl ) or :

1- R10' but - 2-en-4-yl, 1- R‘O4pent 2-en-4-yl or 2-R Oapent-3-en-5-yl (wherein
Rl0a is a 5 or 6 rrenbered saturated hetet¥cyclic group with one or two

het er oat ons, 25 of which one is N and the other is selected |ndependently

fromo0, SORFP Retexgatoms, seleqted dgmindenty fro 0SS b grou
through apjni iy Q9eD %& m and whi Zﬁd hrgtg)(rar o?ycl ic d‘iﬂgﬁbgﬁ%a}ié{% %JCKE YOUB p

substituents selected ¥ rgtg?h'%%o”ﬂl? 365N athml angevtogh hmroag«tucygmup may bear
Cl_3hydr osg@bkio subdtitd ar bano N N-di (

3al kyl ) car bam)ylos 2. 33’:1%3%‘??&%%8‘@@/55?%@@29% 1)aalkzg C3>hydroxyalkyl C..
1-R'" pr opsalkauy, arpamoyl; &; saliutleazbamoy; M,N-di(ld? almscaﬂba)é&ﬁ 0] :gtlkanoy) and.C,.

pent erern

1-R'
merrbeP:d %%f&g(lyﬁ?rgénﬂg?ref&%ﬂﬂcy’gﬂddpl'\Bileﬁrm-ﬁeyn%-glMAZ’IQB t:3-kR6.y OF t WO

het eroat o her@,glw@tggyopg nd N, which heter ocycl ic
group is (ﬂlsl nked tcl) t he aI 5%@%?%“’6{%%%2%%0 C GEQURIHItIR PR P Tt hebdredtoms,

het erocycoﬁwhgh@uplsmi}anbd&roth&ﬁe &lecth soselected from oxo,
hydr oxy, F eno, Cl.3alkyl, C, SSh?dﬁggb?@re{lﬁw%B&O § Qc)f?];Wht“Qr bam)yl
C,. 3alky g&ﬂ\?ﬁfwwsr{m&? ealkwb'b gmnbalm)tygh a Eﬁaroge,h Kﬁﬂpyx{d @Rdy, G,

3al koxycaﬁgggag R12apent - 2-yn-4-yl or

2-R “pent-3-y )@hc%& o wﬁ%lggé}rr?"ﬁo‘r fo %/’ébsﬁn{?“@rse C‘i?érfm exb, dartitoxyt ktdogeno,

heterot@c@iﬁlkgt @lmhydrbkyaqx?e 10Ry %}%@ﬁﬁ e is Nand the

other is s F)P d irnde ent ; fro a(r)l(g‘sﬁ}ky\ﬁﬁfbé‘ﬁloyﬂéﬁ&’@@el ic group

is |inked? Haampkly kallgqn@ubartdm,qatgbxycamanryggen atom and whi ch
substituents sel ected from oxo,

nydr oxy Rare “ﬁﬁp"‘i‘%&yﬁ% e ?\gﬁfﬂﬁé&y‘é{hw}ﬂmaﬁhﬂ Y

Cl1. 3al kylreprelsnmyd-, -\ k 3al kanqy!l and
Cl. 3al k)c/)xy?:r bonyl ) ; %%(%Tkﬁzw' § 1 g‘ﬁéﬂ%‘&%% Q}’ nexgh and X3a

whi ch rmayiggpe qlp@ﬂya:nrremntsdnyfdrr €, aleh Bl »
_N:?(i4amay g) ﬂk}NE - (wherei n%F:?z %nd Ig'rggmac?i ?Régﬁé‘ndg?ﬂrf’i?”?éw@%ﬁts
1-3 >y|

hydr ogen or C1. 2al koxyet hyl) and R13 represents hydrogen 15 or
Cl. 3al kyls),C 5@1@2@8@@15@4 @%@B%&q er e| ngpresents -0- or -NR"'
(wherein R represents ' hydrogen IS‘%] )ﬂr Wlm(“ﬂﬁﬂéﬁyermes)en’and Ri6a

representhé!diqgﬂlﬂél?algal ar C,@ROkydthy1Pakd R'S B h g the
sane or i eSi ﬁg&w ?%h rel 2r esent s %ydr og?ﬁe%recs:, ,tgl q‘m"% Owﬁu. ?Whefel}/ll@

2al koxye yla? ch may be the same or different each represents hydrogen Ci4alkylor C,.
.alkoxyethyl));

20 6) C,;alkylX*R™* (wherein X** represents carbonyl, -O-, -S-, -SO-, -SO.- , -NR**CO-, -

23a 24a a a
NR™S0,- or -NR**- (wherein R?, R® and R each independently represents hydrogen, C,.

zalkyl or C, alkoxyethyl) and R?'* represents a group selected from cyclopentyl, cyclohexyl,

| pyrrolidinyl and piperidinyl which group is linked to X through a carbon atom and which

group may carry one substituent selected from oxo, hydroxy, halogeno, C, 2alkyl, C,.

25 ,hydroxyalkyl, C, alkoxy, carbamoyl, C,_ zalkylcarbamoyl, N,N-di(C, 2alkyl)carbamoyl,

acetyl and C, ,alkoxycarbonyl or R?'* is C,.salkyl with the proviso that when R* is C,salkyl,
X* is -S-, -SO-, -SO,- or -NR™S0,-);

7) C,,alkoxyC, ;alkyl provided that X'* is -S-;

8) C,salkylX*C,. »alkyIR™* (wherein X* represents -O-, -8-, -80-, -80,-, -NR**CO-, -
30 NR*™S0,- or -NR*". (wherein R R¥"* and R2*

each independently represents hydrogen, C,.
zalkyl or C, ,alkoxyethyl) and R**

represents a 3 or 6 membered saturated heterocyclic group



20 6) C2. 3al kyl X5aR21i (wherein X5a represents carbonyl, -0-, -S, -SO,
-S2-, -NR&LO, - NR23eS02- or -NW- (wherein R22a, R23a and R24<'? gAY 2006
i ndependently represents. hydrogen, C,_ -, alkyl or Cl_2al koxyet hy ? and
R21a represents a group selected from cycl opentyl, cycl ohexyl,

pyrrolidinyl and piperidinyl which group is Iinked to XSa through a carbon
atom and which group may carry one subbkd%iuent selected from oxo, hydroxy,
hal ogeno, 'tg’ . 2al I;&/I 1 C, _ 25 2hydroxyal kyl, C, . 2al koxy, carbanoyl, -

C, - 2al kyMEaOBaRH Yo hetendathngsCidedtid indepéRRADY kn C nd. . _
C, . 2al kogl;égsr bonvl or R2le ig Cl_3al kgf WIH?% toﬁe@’ﬁg%{/é lglgwtq’ﬁ%qmi}iﬂ8ﬁycl’}\’ﬁ' ais
Cl. 3al kyF, * XBH (4T 0% OF thgqubstitugnis sejpcteduRRBaBO2hy)drox), Halogdab,koxyikcg, Fal ky!

provi ded,HybadxyXkal ICS .a1&5x% | ky1X"' C2, 3al kylR25a (wherein 'X6a
represents - 0. k?$- ok g%rg%f) ; emg’gfﬁb?‘“oéoﬂl@@ﬂcs@kylMarbmﬂ, C.
(wher ei n:atkaeayl, RAVE, atidxR2Bboradeh i ndependent |y represents hydrogen, CL1.

, al kyl ¢ o, 1 _2alkgxyet hyl ) and R2S" represents a 5 or 6 nenbered saturated
het er ot yéc)l f@‘@ﬂS‘?/ hﬁp)&’gﬁ'sﬁ‘ & "1t PIPEZEZinAYy126hivh béuromde st ohdubBELRHOAI U

sel ect edfré n 0, and N, which heterocyclic- group nmay bear
one or ?f &%ﬂg‘gg{g{] i t'ﬁ%ir(%xs‘j cé@lg]g%lt ng*%YFBW&M} %QPBW?“Rﬂg{MwﬁO,R%@BkaI :
C,_  3hysichiyizbéndent! Clepdeskh@hydr ﬁ%?@lqlkyl)a' 3al kyl car bamoyl, N
N-di (C, .f(ﬁ%yl carpanoyl , G al kandyl,” and C1_3al koxycar bonyl): 5 9)
C.. 3al ky aa‘z(ﬂﬁeré‘i"hﬁfﬁzgﬁ ii$ mirpley]awi whith Way Weirdhe Re XS s ti'uF%%tseg”e
substi t yshh lect, gl d‘ ro aceig;l , C,.2al koxycarbonyl, C, _. _Snycﬁ OXY I
and CO\IRSOAI%%?’a ’("ﬁ/\ﬁ rei'A R o db‘é‘;‘sﬁ%ﬂo}éa@:h&ikmbemwgbtﬂdﬂ-di@{ esents

hydr ogenaléyl)€arbaadWyidetyl 4Rd CC. a1 3 wherei n. Raze is morpholino which
~ may bear one .or Lv.\gys'u;[oysti%&gﬁts g#&(@ﬁéﬁ*%@ﬁ?@%@@éﬁ%%ﬁf%Cz.
Cl2hydr oi@&ﬂ’kw X" dard areyRESQ;- (Retlekaih RAT ibm&tnedme}\&ﬂi. 10
2al kyl) my.limsagcet vi. .G . 2al koxycarbonyl) witH the proviso that when
R4 is c?ﬁs gg%%z@”ﬁ‘%&‘a?ﬁeg 1s Morpholing s, beatsvit deaei oneRGA dptioAsily¥igld ned
her ei n) sulsstithehis) sefedted rein 38 .1s nmorpholino which bears at
| east orslté and opstei onaﬁ&ﬁb %ﬁsgggﬁ@ﬁ %"@BWZcPPﬁHHWbrﬁ,aal&ylmmom,
C _2hy dRbRiyi( GyshlkyDearbemaoyl] ace6i aaaldéxglg@,g g,agg@).(]j N
N- di (1§133§\Iial%l&h%gr anoyl, acetyl and C, Zal koxyCarbonyl) 15 and salts

t her eof . ?hazol i ne derivative selected from
4(4-chloro-2-fluoroanilino)-7-(1, 3

- di oxol an- 2-yl met hoxy) - 6- net hoxyqui nazol i ne,

4- (4- chitbr o- A quinazotindérivatiyve SelBEED Sy 7 - (4- nor phol i nobut - 2-yn- |

-yl oxy) qui.nazol i_ne, ors .
. Ei—%-cﬁforo-z-f?uoroamlmo)-7-(1,3-dloxoIar_1-2-yImethoxy)-6-methoxyquinazoline

4-(4-chloro-2-ﬂuoroa.ni1ino)—6-methoxy-?-(4-morpholinobut-2-yn-1-yloxy)quinazoline

20 (E)-4-(4-chloro-2-ﬂuoroanilino)-6-'methoxy-7-(4-morpholinobut-2-en-1-yloxy)quinazoline

4-(4—chloro-2-ﬂuoroanilino)—7-(3 -(2,6-dimethylmorpholino)propoxy)—6—methoxyquinazoline

4-(4-chloro—2-ﬂuoroanilino)-6-methoxy-7-(3-([_N—methyl-N—

| methylsulphonyl]amino)propoxy)quinazoline,

7-(2-m-tert-butoxycarbonylamino]ethoxy)-4-(4-chloro-2-ﬂuoroanilino)-6-
25 methoxyquinazoline,

4-(4—bromo-2-ﬂuoroa.nilino)—6-methoxy-7-(3-([]j—methyl-N—
methylsulphonyl]amino)propoxy)quinazoline,

4-(4-chloro-2-ﬂuoroanilino)-6-methoxy—7-(2-(2-oxoimidazolidin— 1-yl)ethoxy)quinazoline
4-(4-chloro-2-ﬂuoroani1ino)-6-methoxy-7-(2-(3 -oxomorpholino)ethoxy)quinazoline

30 4—(4-bromo-2-ﬂuoroanilino)—6—methoxy-7-(2-(3-oxomorpholino)ethoxy)quinazoline

4-(4-chloro-2-ﬂuoroanilino)—6-methoxy—7-(2-thiomorpholinoethoxy)quinazoline

I



?g)-4-(4-chloro-2-fluoroaniIino)-6:nethoxy-?-(4-nnrpho|inobut-2-quIM&¢£R%0
'nazoli6@1884-(4-chloro-2-fluoroaniIino)-7-(3_-(2,
g?hinethylnﬁrpholino)propoxy)-6-nethoxyquinazollne,
4-(4-ch|oro-2-f|uoroaniIino)-?-npthoxr;?-(S-g ?Enethyl-N—
t hyl sul phonyl ] am no) pr opoxy) qui nazo ine, -(2- o ]
F$V-¥efr-gutoiyparbonylanino]ethoxy)-4-(h=%hloro-2-f|uoroanlI|no) 6 25
1 (4 by oS BB Paremi ot 6 carb oy phrobtinyl-y DprogBpd U
LP?Z?ZL}g?kﬂg%gﬁg@?%%%gr:Rgi?giﬂgihoxy-7-(2-(2-pxo!nidazolidLn- I7 (2_£3
Sxomor phgl - nol et hosy) ot nasol e o, ool et
on?lfrgi gh l’ Iﬁ?‘g‘aq(?eﬂgé\{ﬁfgﬁlﬁﬁyoﬂmhmoyy, 7'72'(2‘03(“%’?@@“@{-?]3@}6%%@%&]&?' nazol
e - roani.L.i no) - 6- net hoxy- 7- ( 2- t hi onor pr
 noet h45( ?S ﬁﬁ%ﬁ%ﬁ%‘ﬁ%‘l"gg‘ai'g%f@m1zgl)prfpgxw 4gero-2-fluoroanilino)-6- .
OX . « « _ _ _
kg??4_(4¥hmﬂmmy@rhhﬂmhganiIino)-?-(3-(2-carbanDyIpyrrol|d|n | -yl) propoxy)
- i i ne, o
TS5 o) 5 SRS Aot
-yl) propo [ hazoline, .. o o .
4¥( ZLP c hf’oi;c@‘%*’ ‘#‘T;E;Id 'ﬁ?g??‘}gh%ﬁ):%mm%x&@(%gxqp&mkdmynyt»p}dpdkp)qulnazo]me
AR Lol i i di -4-(4- -2-fluoroanilino)-
gé)-7££§;§§Lfﬁ;ggr?%gpyrrol|d|n-I-yI)propoxy) 4-(4-chloro u; oo
(4 il | - - 7- (2- (2- nor phol i noet hoxy) et hoxy) qu
4- (4-chl oy o-2-11 uoroanil i no) - 6- met hox 7.(2 ( ol i noet oxy) a
azgline'akg 45 YIgERling dervptive srdented frot:-6- net hoxy- 7- (3- ( 2- oxopyrrol i di n

i j . 10 15. A qui nazoli ne-
Ly 1 D 2P BhoPR ShdoRSani1 AR 62 Redtn] LT tethony ctionyJothony ponmazaline,
eriv

4- (4-chl o4=-64-thbrq:lmmardahilhm)-ﬁﬁmemb}amy(-lYmétﬁyl%)-eﬁgﬁlhg_@y)%ef&?g%)qe.t hoxy) qui nazo

uinazoline,
4 (4 ohl JHErom U lamRing)-T6Gnt hdioxe hidsiorphoing)piopsgiydi.n- 3- y1 ) et hoxyqui

Z?fgl- oy ormebopinszoling no) - 7- (3- (1, 1- di oxot hi onor phol i no) pr opoxy) - 6- 15

(37 G or g s TS B NS i o
ine. 4 (44(4Cq:hl%r|002-ﬂ-_uﬂl[0t§@lﬂlpahﬁ-lmﬂbéﬂG?-@-t(ﬁ-@yﬁoﬁdlﬁ&-9@M§5ﬂ6gb&mgzolme,
2 ont arb- R SHARAR B cwmsteensty2 (o meympsmseint pi perazi n- |
yllethoxy)ethoxy)quinazoline,
20 4-(4-chloro-2-ﬂuoroanilino)-6-methoxy-7-(3-morpholinopropylthio)quinazoline,
4-(4-chloro-2-ﬂuoroanilino)-6-methoxy-7-(2-(m-methyl-lj— '
methoxyacetyl]amino)ethoxy)quinazoline and
4-(4-bromo-2-ﬂuoroani1ino)-6-methox.y-7-(2-(2-oxopyrrolidin—
 and salts thereof.

1-yl)ethoxy)quinazoline

25

16. A quinazoline derivative selected from:-

(E)-4-(4-chloro-2-ﬂuoroanilino)-6-methbxy-7—(4-(pyrrolidin- 1-yD)but-2-en-1-
yloxy)quinazoline,

4-(4-chloro—2-ﬂuoroani1ino)~6-methoxy-7-(3 —(methylsulphonyl)propoxy)quinazoline,

30 (S)—4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(1-methylpiperidin-3—yl)methoxyquinazoline

and



yl'] ethoxy) et hoxy) qui nazoline, 20
4- (4 chl or o- 2-fl uor oani | i no) - 6- net hoxy- 7- ( 3- nor phol i nopropylthr 0)4141 \BZ Hak N
e, ' 4-(4- A& o- 2-f 1 uoroanil i no) - 6- met hoxy-7- (2- ( I [_V-nmethyl - &y il
met hoxyacet yl ] am no) et hoxy) qui nazol i ne and
4- (4-Dbrono- 2-fl uoroanilino)-6-mnmethoxy-7-(2-(2-oxopyrrolidin-
| -yl)ethoxy)qui nazoline and salts there?;g_ 25 16. A quinazoline derivative
selected from -
(E) 4- (4 ﬁ@ oani |. met hox 4- (pyrrolidin- |

yl) but - Z%en f&’ < orJ) %Of’i rﬂ%{%r‘? %methoxyﬂ Yl met(hylplpe”dm 3-yl)methoxyquinazoline
4 (4-chl oand i’aln‘sltmé(szfanr | i no) - 6- met hoxy- 7-( 3- (et hyl sul phonyl ) pr opoxy) qur naz
oline, 30
(S)-4-(4-chl oro-2-fluoroanilino)-6-nethoxy-7-(1-nmethyl pi peridin-3-yl)nethox
yqui nazolr1 e nd g g 129 2 9 MAY 2006
(R) - 4- (4- &h1 or & PURIZQBRS dstivativg pelectad finony - 7- ( 1- et hyl pi peri di n- 3-yl ) et hox

yqui nazel 41(m&h®?9-23@d&§arﬁfﬁ%)§élheﬁ;b ﬁ(ﬁtu nazol ine derivative sel ected

ylsulp onyl)propoxy)quinazoline

from 5

4- (4- chl oansl altk theoeadani | i no) - 6- met hoxy- 7- ( 3- (et hyl sul phonyl ) pr opoxy) qui naz
oline and salts thereof. 18. A quinazoline derivative of the formula I: 10
(I') [wherein: mis an integer from|l to 2; R represents hydrogen,

hydr oxy, gl oggl DblisL, f cyano C, _3al kyl, 15 C1_3al koxy,
C, _3al kyl t hi o, Qﬁm % de(\/\wﬁ{é‘r’%égﬁﬁ’ﬁge whi ch may be the sane or

di fferent, each represents hydr ogen or C, 3a| kyl); R2 represents hydrogen
hydr oxy, hal ogeno, nethoxy, amno or nitro; R3 represents hydroxy, -

hal ogeno, d _3al kyl,, O _3al koxy, C1.3alkanoyl oxy, trifluoromethyl, cyano,
amino or nitro; 20 X represents_-0-, ) (R%‘ _SO, -S2-, -NR CO-,
- CONRB-, - SC2NR9-, - NR10S02- orR? NH m

10 R4_Xl N
D
[wherein:
m is an integer from 1 to 2;

R! represents hydrogen, hydroxy, halogeno, nitro, trifluoromethyl, cyano, C, salkyl)

15 C,alkoxy, C, 3alkylthlo 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, methoxy, amino or nitro:
3
| R’ represents hydroxy, halogeno, Cisalkyl, C, jalkoxy, C,.;alkanoyloxy, trifluoromethyl
cyano, amino or nitro;
20 X! represents -O-, -CH,-, -S-, -SO-, -80,-, -NR'CO-, -CONR®-, -SO,NR’-, -NR'*SO.- or
- OF -

11
NR"- (wherein R”, R®, R®, R and R"' each independently represents hydrogen, C,.;alkyl or
C,.;alkoxyC, ;alkyl);

R* is selected from one of the following eight groups:
1) C,salkyIR" (wherein R' is a 5 or 6 membered saturated heterocyclic group with one or

25 two heteroatoms, selected independently from O, S and N, which heterocyclic group is linked

to C,_salkyl through a carbon atom and which heterocyclic group may bear one or two



NR'- (wherein R, R38, R9, RO and R' each independently represents

hydr ogen, al kyl or C, _3al koxyC2.3alkyl); R4 is selected fro
the foll ov&sﬁgei ght groups: 1) C, _5al kyl Rl4 (wherein R12 is a 5 ?rggﬁ\w;ms

menbered saturated heterocyclic group with one or 25 two heteroatons,

sel ected independently fromO, S and N, which heterocyclic group is |inked
to C . Sal kyl through a carbon atom and which heterocyclic group nay bear
one or two 70188 - 130 2 9 MAY 2006 substituents selected from oxo,

hydr oxy, bg , kyl 4hydr oxyal kyl and C,. 4al koxy) or

Cl_5al kyl Rlefg(% grsélugﬁfeée?g’“?SX%QGPBQﬁgg@P&WeGLM@h @yshy diokghiliayll arl G,

i m dazol i chlkdxy) or ¥l _atadREivaeRsPRO L.gh group may hear one or two
substi tuen sqs( I,ectsed fro& 0xo, Rhyl%j?gﬁofmﬁgeftggéwg?PKE,T@ACSPKIWI, imidazolidin-1-
& anyar oty o atino acngzpp g bedd arcdr B XL, tBIEL ) At ks 2@ S
or 6 rrenbﬁ%(ﬁ.gxza}“g%\gedq heiﬁgc&gycl ic group with one or two het B EEBms,
sel ected I hdepEndemtTy Trdm b Lrdugseryalkyhand 6, adkoxyncycl i ¢ group may bear
one or 5w) Sufatideh{iRéNtnh ¢ QX ydr ox hal ogeno, Cl1. 4al kyl ,
C,_  4hydr oxu’laal kyf and éitsﬁg\?k%gy ‘?rogg”eﬁig?@g|S?<’§}F?ﬁ4211?3eremékc@rnumhiomea,r5
or 6 menbEreReteastomat st iademmdbitty H6:a1D) s'\iﬁmo&}ﬁicﬂrhefe}%ytaﬁg het er oat ors,

sel ect ed § endently fromO0, S and N, which heterocyc EPURdYY bear
one or tV\}tB)&gEjE%?f MRiPsituents selegted from @soo hydrpsly,yogeha) 0196‘&?(1 Cl. 4al kyl ,

C . 4hydmeusabkd #act Capdalkoxy); 4) Cl.5al kyl X2C, . 5al kyl X3RiB (wher ein
X2 and X3 whi ck krrgy be ’t‘ﬁeégg'me or different are each -0-, -S, -SO,

-S0O., -, -Nr:zdkyny REQWRERR R °SOZNRY men ; ZNR21-. (wherein R17,
R20 and R21 each independgﬁP%Q?%%?aé&%ﬁt%row&Fw with oga pky |

15 R18 0 F%:IWQ, Rf )

or C _Eal k8>3§?ﬁ?29?§8?‘§5ﬂe ecteddngepsndently fsen Cs S@dmgﬁlﬁc@het@oﬁak&%%&%&h t he
provi so tyedf onk o @Qfsstﬂﬁe'% V\/ncgé‘! R4 is Cl_5al ky1X2Cl. 5al ky1X 7 5)

© C,_Sal kyLX4COR22 (whereln xa 7 epredenaxo. hydresy, hajkgeno, Gihalkel, €, R23

r epr esent.Bydrpsyalydand Gg,alBadly| or C, . 3al koxyC2_3al kyl ) and R22 represents
- NR24R25 gr -WGZé\Ahereip RR ., R25 and R26 20 which may be the sane or
di f f er ent™ &acHEYI&NE eabiorl ¥ Ra Grhmgein X Gnd 46 wiyikh ﬁ{ay@@ﬂ?’@éa!ﬁ%%@ffereggl kyL))

6) C, _5al_ky1%5R2A_ () rein, represents -0-, -S, -SO
- ?\IRZefI)- , bycé\@g) ( Wsogm '%ﬁﬁ%oﬁ%mmmxwm eNR*Re8herBaR 7 R30,

R31 and R3L REJRYP andDeadenl n roge 1- 3al kyl or
C. . 3al koxyC2.3al kyl ) "and é?éqeé’g%’g@éﬁfc"g?s‘%:nﬁ%%Bﬂ%yrﬁ",x-sa?kyl or C, alkoxyC, ,alkyl)

represents hydrogen or C,salkyl) with the proviso that X' cannot be -CH,- when R* is
C,.salkylX*C, jalkyIX°R'S:

3) C,.salkylX"COR™ (wherein X" represents -O- or -NR®- (wherein R® represents hydrogen

Ci.salkyl or C, ;alkoxyC, jalkyl) and R™ represents -NR*R* or -OR* (wherein R**, R® and R
20 which may be the same or different each represents hydrogen, C, ,alkyl or C

salkyl));

6) CysalkylX’R” (wherein X° represents -0-, -§-, -80-, -80,-, ~-OCO-, -NR¥CO-. -CONR®
~ -SO;NR*-, -NR¥SO,- or -NR™- (wherein R*, R®, R® R and R® ’ |

1salkoxyC,

each independently

represents hydrogen, C, jalkyl or C,.alkoxyC, ,alkyl) and R¥ represents cyclopentyl
25 cyclohexyl or a 5 or 6 membered saturated heterocyclic group with one or two heteroatoms

selected independently from O, S and N, which cyclopentyl, cyclohexyl or heterocyclic group
may bear one or two substituents selected from 0x0, hydroxy

shydroxyalkyl and C,..alkoxy;

halogeno, C,_,alkyl, C.

7) C,salkoxyC, alkyl provided that X' is -S-; and
30 8) C,.salkoxyC, ,alkyl or C,..alkyl provided that X' is -O--



25 cycl ohexyl or a 5 or 6 nenbered saturated heterocyclic group with one or
- two heteroatons, selected independently fromO, S and N, which 9 MAY 2008
cycl opent y}mggycl ohexyl or heterocyclic group my bear one or tv&)
substituents "sel ected from oxo, hydroxy, hal ogeno, C -,alkyl, C .

4hydr oxyal kyl and C, . 4al koxy; 7) C,.3al koxyC2. 4al kyl pr ovi ded that X is
-S-; and 30 8) C, . 3al koxyC2. 4al kyl or C,.;alkyl provided that X is -0-; 2
9 MAY 2006 70188 -131 with the further prigvi-so that when R is selected
fromgroup 8) R and/or R is/are nitro or at |east one R3 is

C, _3al kanoyitomy; flirthaithre aisé Shd: R@eR o RO ER S A

4-(3-chl or o- 4-f1 uo ?é(};bnl | i no) - 7- met h63><§/d166 ni tr(?[g C?ﬁl ngg% firﬁcgor% ipfare nitro or at
di met hoxy- ,g{as(gne Rfetsl‘ﬁ:/n l;akianoyioyy5- ni t r oqui nazol i ne and 7- met hoxv- 4- (3

met hvl ani | | oé troq ui nazoline..” 5 19. . A quinazoline derivative as
clai med i iEraltheEofihered axquding An3shlore 4rfisonasojiino2d-mathquy- Baniobduirazoline, 6,7-

derivative d&ﬁetﬁbw-ﬂﬁg ~inBtHy|AliAb1LS- nﬂFoq‘Eﬁr%'zB?ir{JegaN@?r dtﬂof% -4lgpresents
hydrogen. 10 21. A qui nazoline derivative as clainmed n any one of clains

18- 20 wher eMgthvisailigatfyitroapinegplinteari ng (R3),n is of the formula I1: 15
wherein: R represents hydrogen, nethyl, fluoro or chloro; 20R represents

hydr ogers, 19et hyA quimgtdeVderiy oro;, R_represents hydrogen
or hydroxy; Rd rgpresents ekrlyafr?{(;)%aesna,cl&l#\ ud?g{agpqéhvf'lb‘?rﬁm Birspresenttimethonyi ne

derivative as claimed in any one of clains 18-21 wherein X represents -0-.
23. A qui n%ol ing derivative as clainmed in any one of the preceding clains
in the form of ‘AIPRarHES 'i"é'é‘fq‘?ﬁcé%lwétl@blaensiélqr claifl BBwherk@PR* gpPesMAY
2006 .24. Ayprdpegss for the preparation of a quinazoline deri vatl ve of
formula | or salt thereof

10 21. A quinazoline derivative as claimed in any one of claims 18-20 wherein the phenyl

group bearing (R*)_ is of the formula IT-

R® rb

ey

wherein: V
20 R represents hydrogen, methyl, fluoro or chloro;

b
R’ represents hydrogen, methyl, methoxy, bromo, fluoro or chloro:

b

R® represents hydrogen or hydroxy;

. R* represents hydrogen, fluoro or chlioro.

25 22
-O-.

A quinazoli _— . . . .
quinazoline derivative as claimed in any one of claims 18-21 wherein X' represents

23. A quinazoline derivative as claimed in any one of the preceding claims in the form of

a pharmaceutically acceptable salt.



(as defined in claim1) which conprises: (a) the reaction of a conpound of
the formula Ill1: 5 R4 10 (1) (wherein R, R, X and R4 are as @?IM’A@%§
claiml arad8R' is a displaceable noiety), with a conpound of the tor
V: 15 Wm 20 (wherein R and mare as defined in claim1) whereby to
obt ai n conmpounds of the fornula | and salts thereof, (b) for the
preparation of conpounds of fornula I aggzsalts thereof in which the group
of formula lda: 25 (R3)m 30 70188 - 2 9 MAY 2006 (wherein R3 and m
are as def| ned in claim1l) represents a phenyl group carrying one or nore
hydroxy grbups® Pffrfésstj@ﬁﬂeﬁ@ewwrwf Bqwippebinn denvativeoffiranula I 6r (alfthert6f
(wherei n X deffledRn claffi Ig%lgrp%nﬁbns [e as defined in claiml, P represents a
phenol i c (hygroxy protec ing gfoup and p 1 is an integer from1 to 5 equal
to the nuaper thé r@actibeof €Goyslindof th@fditiisa ANd such that mp 1 is equal to
t he nunber of R3 substituents which are not protected hydroxy); (c) for
the preparation of those conpounds of fornula I and salts thereof wherein
the 15 substituent X is -0-, -S-, -NR'-, -SO2-, -CONR - or -SO2NR9-, the
reacti on of a conpound of the f?{rzrrul a1VI: (Wm

L

Rl
~ N
|
R*—x1 \N/l
10 - (T

(wherein R/, R, X' and R* are as defined in claim 1 and L' is a displaceable moiety), with a

compound of the formula I'V:

15 B

£

Iv)
20

(wherein R® and m are as defined in claim 1) whereby to obtain compounds of the formula I

and salts thereof;

| (b) for the preparation of compounds of formula I and salts thereof in which the group of

formula Ia;
i{@a@

25
)m

(1a)
30



25 (VI) (whereinm X, R, R2 and R3 are as defined in claiml1l) wth a
conpound of formula VII: R4-L' (VII) 30 (wherein R4 is as deflnngmAqlz'wgn
1-and L' i7818% defined herein); (d) the reaction of a conpound of the
formula VII1: 70188 - 134 5 (R3) M(VIII) with a conmpound of the formula
IX: 10 R4-X' -H 2 9 MAY pppg (wherein R, R2, R3, R4, mand X are as
defined in claiml and L' is as defined rein); (e) for the preparation
of corrpounds of formula | and salts thereof wherein Ris C, 15 5al kyl R53,
[wherein R cted fro one of the foll ow ng three groups: 1) X R
(wherein 8’]Br1§§é‘ﬁt‘§ arems, def iged in clgim 1) EeNF@ﬂWP eMVREBBPXarnyrng- ddRE% -more

(wherein Bﬁgp ent |y ents hydrogen, x

C1. 3al kyl B§ x%C‘y “3a Erlﬂe ggégﬁi]%ﬁ&f ;,PQ&P fsf Sffsl ned inclaiml). 2)
X8C, _Sal kyI X3R16 (wherel n X8 represents -0z, -S-, -S2-1--NR57CO-,

-NRS8S02- or -NR59- 20 (wherein RS, R58§ RS9 each |ndependently
represents hydrogen, C, _3al kyl orrzCl_3al )m$al kyl) and X3 and Rt6 are
as defi %gd inclaiml); and 3) X9 SEKY én(vvherel n X9 represents -0-,
-s -NR60CO-, - NR61SRR- of - NR62- Pein R60, R61 and R62 each

, independently represents hydroge ¥ 38 kyl or C, _3al koxyC2_ 3al kyl) and
R33 is as defined in claiml);] the)reactlon of a conpound of the
formila X: 70188 -135 NR*11XX N

V)
10 (wherein X', m, R', R?, R® and R* are as defined in claim 1, P represents a phenolic hydroxy
protecting group and p1 is an integer from I to S equal to the number of protected hydroxy

groups and such that m-p1 is equal to the number of R? substituents which are not protected

hydroxy);
(©) for the preparation of those compounds of formula I and salts thereof wherein the
15 substituent X' is -O-, -S-, -NR''-, -SO,~, -CONR®- or -SO,NR®-, the reaction of a compound of
the formula VI:
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(wherein m, X', R', R? and R? are as defined in claim 1) with a compound of formula VII:
R*-L! (VID)

30 (wherein R* is as defined in claim 1 and L' is as defined herein);

(d) the reaction of a compound of the formula VIII:



2 9 MAY 2006 (wherein X, R, R2, R3 and in are as defined in claim1, L'
is as defined herein and R63 is C,_ 5 5alkyl) with a conpound ofzng :
formul a XIQ18R53-H (~) (wherein R53 is as defined herein) to give a conﬁ@ﬁ%d
of the formula |I; 10 the preparation of compounds of the formula I wherein
R4 is C2-5al kyl R45, (wherein R45 is a group selected from

i m dazolidin-1-yl, pyrrolidin-1-yl and_th?nDrpholino, whi ch group nmay

bear one or two substituents sel ected from oxo, hydroxy, hal ogeno,

C -,alkyl, C _ 4hydroxyal kyl, C, .4al koxy, carbamoyl, C, -4al kyl carbanoyl, N
N-di (C,, al kyl)carbanmoyl, C, _ 4al kano and C, . 4al koxycarbonyl ), the
reaction of a conpound of fornula X ( ei R°RE3 is 15 C2-,alkyl) with a
conpound of the fornula Ma: RE5-H R). (wherein R45 is as defined herein)
to give a conpound of the fornula N1 20° (f) for the preparation of those
conpounds of the formula S thereof wherein the substituent R is
represented by -NR5R6, wher g “%r Noth of R5 and R6 are C, 3al kyl, the
reacti gn of conpounds of foy Jd erein the substituent R is an am no
group with an al kyl ating“agent”, (1¢) for the preparation of conpounds of
formula | and salts thereof wherein one or 25 nore of the substituents R
R2 or R3 is an amno group, the reduction of a corresponding 70188 - 136

29 MAY 2006 compound of formula | wherein the substituenf(IE) at the
correspondi ng position(s) of the quinazoline and/or aniline ring is/are a
nitro group(s); and when a pharmaceutically, acceptable salt of a

qui nazol iwieh glesthpaindwE td forumibe | is required, reaction of the conpound
obtained with an acid or base whereby to obtain the 5 desired

phar md®eutical |y acceptable salt. 25. A pharnaceutical conposition which
conprises as active ingredie 4%lgfmpound of formula | as defined in claim
1 or a pharmaceutically accegi' '€ salt thereof, in assdéXation with a
pharmaceutically acceptabl e excipient or carrier. 10 26. The use of a
compound of the forrmula I, as defined in claim1, or a pharmaceutically
accept abl(whezirt R}, RérRHR"j m andeX 'mpenasf dufineil én elhind | RBELC &BMefhof nisfy)i N t he

product i (zrs of an .
e for the preparation of compounds of formula I and salts thereof wherein R* is C.

15 salkyIR”, [wherein R* is selected from one of the following three groups:
1) X'R™ (wherein X represents -O-, -S-, -SO,-, -NR*CO-, -NR*S0,- or -NR*- (wherein
R*, R* and R* each independently represents hydrogen, C, ;alkyl or C, jalkoxyC, ,alkyl) and
R¥ is as defined in claim 1);
2) X°C, salkylX°R'® (wherein X represents -O-, -S-, -SO,-, -NR*’CO-, -NR*S0,- or -NR®-

20 (wherein R”, R* and R* each independently represents hydrogen, C, jalkyl or C, ;alkoxyC,_
salkyl) and X® and R'® are as defined in claim 1); and
3) X°C, salkyIR* (wherein X° represents -O-, -S-, -80,-, -NR*CO-, -NR*'SO,- or -NR"-

- (wherein R®, R* and R each independently represents hydrogen, C, ;alkyl or C, jalkoxyC,

salkyl) and R* is as defined in claim 1);],

25 the reaction of a compound of the formula X:



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

war m bl ooded ani mal such- as a hunman bei ng. 15 2 9 MAY 2008
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(wherein X', R', R* R® and m are as defined in claim 1, L' is as defined herein and R® is C.

5 salkyl) with a compound of the formula XI:
R53_H ()ﬂ)

(wherein R” is as defined herein) to give a compound of the formula I

10 the preparation of compounds of the formula I wherein R*is C, salkylR*, (wherein R¥ is a
group selected from imidazolidin-1-yl, pyrrolidin-1-yl and thiomorpholino, which group mﬁy
bear one or two substituents selected from oxo, hydroxy, halogeno, C, ,alkyl, C,_
shydroxyalkyl, C,_salkoxy, carbamoyl, C,.alkylcarbamoyl, N,N-di(C, salkyl)carbamoyl, C,.
salkanoyl and C, ,alkoxycarbonyl), the reaction of a compound of formula X (wherein R® is

15 C,alkyl) with a compound of the formula XIa:
R*-H (XIa)

(wherein R* is as defined herein) to give a compound of the formula I .

20 () for the preparation 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,_jalkyl, the
reaction of compounds of formula I wherein the substituent R' is an amino group with an
alkylating agent;

(g) for the preparation of compounds of formula I and salts thereof wherein one or

25 more of the substituents R', R? or R? is an amino group, the reduction of a corresponding
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compound of formula I wherein the substituent(s) at the corresponding position(s) of the
quinazoline and/or aniline ring is/are a nitro group(s);
and when a pharmaceutically acceptable 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.

25. A pharmaceutical composition which comprises as active ingredient a compound of
formula I as defined in claim 1 or a pharmaceutically acceptable salt thereof, in association
with a pharmaéeutically acceptable excipient or carrier.

26. The use of a compound of the formula I, as defined in claim 1, or a pharmaceutically
acceptable salt thereof in the manufacture 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,.



