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TYROSI NE KI NASE | NHI Bl TORS The present inventio S 5| é
substituted heteroaronmatic conpounds, net hods f M”'ﬂmmﬂ ﬂmmmbar ation,
pharmaceutical conpositions containing the in medic . In
particular, the invention relates to qui nazol i ne and 6[5%9“ dopyr| m di ne
derivatives which exhibit protein tyrosine Ki na Protein
tyrosine kinases catal yse the phosphorylation o WHH@H’“ w&{m@krosyl resi dues
in various proteins involved in the regulation 0 h and .
differentiation (A.F. 10 Wlks, Progness in G ow h E¥%or Research, 1990)
2, 97-111; S. A Courtneidge, Dev Supp. |, 1993, 57-64; J.A Cooper, Sem n.
Cell Biol., 1994, 5 6 , 377-387;, R F. Paul son, Semn. |Immunol., 1995, 7(4)
267-277; MICYCHEHETEROARPDMATICCOMPOUNDSAS BR)TBINITYRDSINEr ot ei n

tyrosi ne Kinmases can be broad i receptor (e.g. EGT,
c-erbB-2, c-net, tie-2, PDGFrkm’:' ES'B'H' I?lgceptor (e.g. c-src, Ick, 15

zap70)_ki nases. | nappropriate or uncontrol | ed activation of many of t hese

ki naselhe péesem@a\famlpnmedﬂt@s {018y periehef rRihstiutedcheteragrontatic eompurdsy

oVer - exBiRYS p l‘h‘élrnyﬁei‘idré‘l"bn h aﬁ%@@%oh&o@ﬁ@%t cérﬂah‘f”ﬁg)rﬂlﬁér‘ﬁ' bRg cell
rosi ne ki nases,  such as . .c-erbB-2,

gr wt Aberrant activity of rot

r}hé'rnﬁe IBGReBENgNd | ﬁD@EFt"W e BéeWVPH‘B‘Pncr Agsi 10 KwRAZMALI 8Rdnci es.
EI evatmdndsﬁfnmﬁhe\detryames whizh exdippteipegrosingkinasst éthibiionon-smal | cel |
| ung, bl adder and head and neck cancers, and increased c-erbB-2 activity in
breast, ovarian, gastric and pancreatic cancers. Inhibition of protein
t yr osi Prot&inrtyosine kinalsds taatalyse the phoeptlerybatlom@ft spaaifid Hrrosylresidsesuch as

those oy ub”@%ééiﬁg"lﬁvoleédﬁhetrh'éa%i tiHne'o'F' Wi éﬂd‘@ﬁf“er@ﬁ%éﬂﬁr{ Yalras also
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31 40 |b|tors eci roteln I'osi ki nas
Bol P70 kﬂﬂﬁ?@é dInapRseRriatg W%tmeﬂe@@téfﬁb@n sofamanmf these, kﬁbﬁﬁei asis,

shoul d.d. egflerrantnpbint |f5&b§ﬂh'eeﬁmfa§é §5t1\ﬁtlyc hoﬂle%@hﬁﬂé Sbe Ryetekprigioraer 70 are

di cat ¢ ~~ ~~~~ 2 cel |
hyper dBCIAVIEN NS BERE.SHAM t¢ BRLIY LNCONERIRG) e dhsonse, allergy. ast

and graft rejection. The process of angi ogenesis has been associated with a

nunbera ol tsgé}ﬁ/ﬂy%faﬁr%?%ﬁe:x%shﬁé' Ws%ge '%86!‘\ Sas P%‘PBB ﬁ' Ssrc, REWERL 5

arthltls gh_the” actlon of a
@Pveranst PRGRphaye heepr ipaplicated ﬁh@émmmehgsaaweér Elsmte 15@’r‘ aqtivity

50 63Zjhasl ffor éxatrhslbeb@éﬁ mpﬁ@ditéﬂah nell-efihll eéll | M@ﬁﬂatanurw@m 19 nkek
provi ade co

di
D A S AP Loorb 8 G TR, Rlafls hISHS ARChBEHARY o
nment i cceetteds. s tnfdeition d]fQertelradiyiloslrmnkmasdashshbuleldimmfbreaprdwdmartseatht

presend i l{(}xg&lllsl %heé*g/{@%ge&tﬁﬁ@& Bé\t;%er di sorders nedi ated by protein

tyr05|ne I'nase acti vi f¥eated effectively by inhibition,
i @3 udi ng preferential |nh|b|t|on of the appropriate protein tyrosine

ﬁ;”aﬁg?@ﬁ%&' bbbt?lésﬁy?éé?ﬁgtlﬁﬁ% {a‘réglnitWWa@.' élb@”bé@n %Bh@étédt WQS\}d?fét}g'rc])gaigul d
i nycer(i’ theh dd%@’@@'"sev%?f)r!?é'%e Yirgiht & g%ﬂ)‘?'ecﬁg@ ﬁ& %5%‘358#1 f?rroé’sﬁ ne
ki nase@thercscleiesnenr@smm,a(chcHd@nlger teltleal NBroaNat @gadsdiouSH; 19a81l, 9g, owt h.
20 2258-2262), auto-immune disease, allergy, asthma, transplantation rejection
30 (Klausner and Samelson, Cell; 1991, 64, 875-878), inflammation (Berkois, Blood;
1992, 79(9), 2446-2454), thrombosis (Salari et al, FEBS; 1990, 263(1), 104-108)
and nervous system diseases (Ohmichi et al, Biochemistry, 1992, 31, 4034-4039).
Inhibitors of the specific protein tyrosine kinases involved in these diseases eg
PDGF-R in restenosis and EGF-R in psoriasis, should lead to novel therapies for
35 such disorders. P56ick and zap 70 are indicated in disease conditions in which T




It is another object of the present invention to provide conpounds which
preferentially inhibit protein tyrosine kinases, such as EGFr, [k5ehh512,2
'c-erbB-4, cnet, tie-2, PDGFr, c-src, Ilck, Zap70, and fyn. There i s al so
perceived to be a benefit in the preferential inhibition involving snal
groups of protein tyrosine kinases, for 25 exanple groups including two or
nore of c-erbB-2, c-erbB-4, EGF-R, | ck and zap70. A further object of the
present invention is to provide conpqunds useful in the treatnent of
protein tyrosine kinase rel ated di segses which m ni m se undesirable
side-effects in the recipient. 30 The present invention relates to

het erocyclic conpounds which may be used to treat disorders nediated by

Vor e phrls BT hiiroraciiE 8, S B s e sp pul i TR 4RERSS b poruhine
i nhi bi aodsgrafft pgjectEdm t Yhesproseks rm‘sesgmgeheals hag rbeen BSBociatede Witk 2,

c-erbBy f}mtb%r of (disez 35e st stateé ﬁ%’)vm Ca(?/urﬁ)ggﬁe& h?o%s@%hm ol ar hlJitfsﬁ 2P 70,

and fyn, ereby par ticul ar sea

ti ssuethis hes lpeee@hpvwnntpeheu G mﬂeﬂs@g@sgh ithe I@@tlon c,QfI amunbgy of é%ﬁerpé@ft of

humgn @bélaéms‘é& (L5(fS’r'ia\W‘élr”D|D?I' brogars b2 90-@3’)’5‘ cell lung, ovary,
stomach, and pancreatic tunmours, especially those driven by EGF-R or

erbB-2, using the conmpounds of t he present invention. For exanple, the
i nvent ltois thereforde sa cgamepaindbjeui aihtiay erésaitl anentubwetoagaiwwé ddmp(ﬂ.ﬂﬁfsbB- 2

hence SriaIP o e bBaer b HisaPadie TnGHRIER v Carblifa ot BPeSh ARy
i nvent aod impsadicutaritiaimend o thenakowehinentianed idisgitigrsact i ve agai nst bot h

bB-2 and EGF-R receptor kinases hence allow ng treatnment of a broader
range of tunours. More particularly, the present invention envi sages t hat

di sor ddy ad ﬁ@enatpetaebtyeqimr&qf tmmq%om%ar%eﬁawempnmwsa%ﬁ that Ie%{t ed
ef fect uréekd/erbyneeubtéu bi Qﬂoiéfn tresmePKkinRse %Tcﬁww maﬁy Pe ttheAsd Rffektivaly &

activit are i ve seetlve mann m ni.m sj n entia

o de etitifiat, aELing (%fens'ﬁ i S o RR DR B BIIBE yf@%ﬁ%m

formul acfjvify. 20 R3 R4 HNj \ \ N (1) V/ NHor a salt or solvate thereof;
ein 25 Yis CRSand Vis N, or Yis CRL and Vis CR2; R represents a

group CH3SO02CH2CH2NHCH2- Ar-, wherein Ar is selected fromfuran and
t hi azoBEoadgeectBmiphibRionsss RIpteia AWIOSiNEnkingse $aay nobalwaysdirevisie entimalal o,

Cl-4 3geainiamt oF fdrlndnii& ®MolFsd e could ih certain cases even be detrimental to
subjects since protein tyrosine kinases provide an essential role in the normal
regulation of cell growth.

20
It is another object of the present invention to provide compounds which
preferentially inhibit protein tyrosine kinases, such as EGFr, c-erbB-2, c-erbB-4, c-
met, tie-2, PDGFr, c-src, Ick, Zap70, and fyn. There is also perceived to be a benefit
in the preferential inhibition involving small groups of protein tyrosine kinases, for
25 example groups including two or more of c-erbB-2, c-erbB-4, EGF-R, Ick and zap70.

A further object of the present invention is to provide compounds useful in the
treatment of protein tyrosine kinase related diseases which minimise undesirable
side-effects in the recipient.
30

The present invention relates to heterocyclic compounds which may be used to treat
disorders mediated by protein tyrosine kinases and in particular have anti-cancer
properties. More particularly, the compounds of the present invention are potent
inhibitors of protein tyrosine kinases such as such as EGFr, c-erbB-2, c-erbB-4, c-



L::v 4 R2 is hydrogen or Cl-4 alkoxy; or R2 is halo; R3 is selected froma
group conprising benzyl, halo-, dihalo- and trihal obenzyl, 5 bqg;o,L, vne g
pyri dyl met hyl , pyridyl met hoxy, phenoxy, benzyl oxy, hal o-, dihal'o¥ and tvwc
tri hal obenzyl oxy and benzenesul phonyl; R4 is halo or Cl-4 al koxy or is not
present; 10 wherein either (a) R3 represents 3-fluorobenzyl oxy; and/or (b)
R4 is selected fromhalo and is substituted in the 3-position of the phenyl
ring; and halo represents fl uoro, gfro or brono. 15 Solvates of the
conpounds of formula (1) are also included within the scope of the present
invention. The definitions for Y and V thus give rise to a nunber of
possi bl e basic ring systens 20 for the conpounds of fornmula (I). In

partl CHl&r 1 it i - \N
(e b1 FRRRIE, TN 28 R B8, LB MRS R

the ba9f§aﬁICH{?r§U%Q%€rﬂd(t@SU§ﬁe gr oup R‘ will be at the 6- position; such

conpounds are of particular interest in the context of c-erbB-2 acti vity.

o o e T B a6 D e e vis ades dp PariohEy. thectrae iR hofan Biaaancies,
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o the strai chai,n (ns r o ef er ences to ot her neric terms
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the d f f
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exanpl Kinaggt Agnce e@'WY'ng pV@BWentl 8bpresB-2n Griyen tuspewsy| | @\y@kutshe or 5

terg - butvfﬁht.oﬁr@é@rmwes tco'n’jpdl]?fdéYWhKﬁt By mg?ﬂyara\ctwelégmszpyéth%-emw
nmore prefe
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pr ef er abhguist i s et hoxy, et hoxy, pr opoxy, i sopropoxy or butoxy; nore
preferably it is methoxy.
More particularly, the present invention envisages that disorders mediated by protein
15  tyrosine kinase activity may be treated effectively by inhibition of the appropriate
protein tyrosine kinase activity in a relatively selective manner, thereby minimising
potential side effects.

Accordingly, the present invention provides a compound of formula (1)
20

or a salt or solvate thereof;

wherein
25 YisCR'and Vis N:
orYis CR'and V is CR?;

R' represents a group CH3SO.CH,CH,NHCH,-Ar-, wherein Ar is selected from furan
and thiazole, each of which may optionally be substituted by one or two halo, Cy4
30 alkyl or C4.4 alkoxy groups;



10 In an especially preferred enbodinent Yis CRL' and Vis CR2 (ring
system (2) above). In a further especially preferred enbodi rren@t Y is CR1
and Vis N (ring system (6) 15 above). In a preferred enbodi at Je 20l
represents hydrogen or Cl-4 al koxy. In a nore preferred enbodi nent R2
represents hydrogen or nethoxy. 20 In a further preferred enbodi nent R2
represents halo; nore preferred R2 is fluoro. In a preferred enbodi nent the
group Ar is substituted by one hal o, ZP1-4 al kyl or Cl-4 al koxy group. 25 In
a nore preferred enbodi nent the group  Ar is substituted by a Cl-4 al kyl
group. In a further nore preferred enbodi nent the group Ar does not carry
any optional substituents. 30 In a nost preferred enbodi nent Ar represents
unsubstituted furan or thiazole. The side chain CH3SO2CH2CH2NHCH2 nay be

| i nked t,0 any suitable position of the group Ar. Simlarly, the group R
may be Riigkydragen ofCeaplioxy@dm 8a19i ng it from 35 any suitabl e position
of the group Ar. ffcd~~~?261na preferred enbodi nent, when Ar
represepts fura e side chain CH3SO2CH2CHZNHCH? i,s [{n the A4- itign of
e Furans: Phsclhd TR 4 CRRUR GTaY A2l oheTear el #RE GPBRBeRE s

f r oBn t bhen2eylpspytridyimethyt, heyfidylarethoxyy. pbehaoxyanbéhayioxy, ehalo-edilestbodament |
when Ag . i ain CH3SO02CH2CH2NHCH2 is in the

3- posi Eﬁ'}iﬂcg%?W@%ﬂg#%eSm%% link to the carbon atom carrying the
group R is fromthe 2-position of the furan ring. 10 In a nost preferred

enbodi RBNL han,n?ﬁ% ﬁg&’?g%?%hét 6wsggt;t he side chain CH3SO02CH2CH2NHCH2 is in

the 5-position o ran ring and the link to the carbon atom carrying
the group RL is fromthe 2-position of the furan ring. In a further nost
pr b er pg@dreibodi nent, when Ar represents thiazole the side chain 15

CH3S02 CHZNHCGH? 1S i 2-position of the thiazole ring and the link to

t he ca%ﬁ%ﬁr )ﬁ}@QF?iﬁ’ﬁaEa?ﬁ@raB%W%y’i s fromthe 4-position of the

t hi azolaadfarn(y) R'ris seteadé¢dt froml halband e subsiButesbinether?-pobitionydf,the phenyl

pyridyymgthyl, phenoxy, benzyl oxy, hal o-, dihalo- and trihal obenzyl oxy and
S

benzenesdl phonyl . 20
and halo répresents fluoro, chloro or bromo.

15
Solvates of the compounds of formula (l) are also included within the scope of the
present invention.

The definitions for Y and V thus give rise to a number of possible basic ring systems
20 for the compounds of formula (I). In particular the compounds may contain the
following basic ring systems:

SN
@ N ®
N/ NF N/)

25 It will be seen that for compounds containing the basic ring system (2) the group R’
will be at the 6- position; such compounds are of particular interest in the context of
c-erbB-2 activity.

Alkyl groups containing three or more carbon atoms may be straight, branched or

30 cyclised; preferably they are straight or branched. References to a specific alkyl
group such as “butyl” is intended to refer to the straight chain (n-) isomer only.
References to other generic terms such as alkoxy, alkylamino etc. are to be
interpreted analogously.



In a nore preferred enbodi nent R3 represents benzyl oxy, fluorobenzyl oxy
(especially 3-fluorobenzyl oxy), benzyl, phenoxy and benzeneSLﬂ hpnylis-9n a
further nore preferred embodi ment R3 represents bronpbenzyl oxy (espeC| aIIy
25 3-bronobenzyloxy). In a further preferred enbodinent R4 is not present.
In a further preferred enbodinent R4 is selected fromhalo or Cl-4 al koxy;
especially 30 chloro, fluoro or nethoxy. In a nore preferred enbodi nent R4
represents hal o, especially 3-fluoro..In an especially preferred enbodi nent
t he phenyl ring together with R4 reprsesents 35 net hoxyphenyl, fluorophenyl,
or chl or ophenyl . ri."r . N~~~L~.?71n anore especially preferred
enbodi nent the phenyl ring together with R4 represents nethoxyphenyl or
fluoro e ; ’ le f0R2

t oget hg;'u‘?tglﬂ{%v% Eeé‘goreﬁ'% ?%rt?ttdeé'n gr?ﬁ@s%srt@dj 3‘5&98 %g:ﬁ@tstg% {bgeﬂﬂnﬁ% fof R"IR?,

(3-f1 u¥’ cﬂﬁ#’nByﬁtﬁ(WﬁHw I n anot her especially preferred enbodi ment the
phenyl héld“i@ fRRﬁ@té}ﬁéro%rtlﬂoH@ ;Pﬂe?él%ﬁhﬂﬁ)or%r%%rg‘l represents

Ei)ﬁ 0 nmet hox é nore especially preferred
mbod Rk aﬁﬁmmwﬁ%@m i e

r epd es eart-duB/lf predecibin zyisomettd c bt gvlnso;b@pwbemﬁ ehbrer praiferably
(benzyl O%KQ 3-fl uorophenyl, or (3- Iuoro enzyl oxy) - 3-fl uor ophenyl .

Prefer M8 onpounds of the present invention include: 15

(4-(3- Emoatkbaylzvﬁl day )exanepie] )méBioks: (EtiRoxwpt hapnesatyy hisoptopeixy lIrmbutosy et hy |

furans

%4 (3- uoro %ézéy g%‘ﬁ”‘g g%ﬁﬁt dp%p é(e;él)abﬁmzlapnzssume h(?ﬁ(% -et?%’;‘)i %Or?of(y’rret hyl

) f ur aniSRPFPHOXLQN PBY,JHQHQ)WGW% it 45 efheyi ne;

N-{@- [ (3- Fl uor obenzyl ) oxy] phenyl } - 6- [ 5- ({[ 2- (et hanesul phonyl ) et hyl ] am no} m

et hyl )20 2-fur nazoI|

N (4 | (.90 GSPSHE FISIORF. SITHRMDSYbiYe iy GR 528, Y. is26RE: Ko SURBROA) ) et hy

| ] am napoeghyl )-2-furyl]- 4 qU| nazol i nam ne;

N-{4-[ ( 3- Fl uor obenzyl ) oxy] - rret hoxyphenyl } - 6-[ 2- ({[2( rret hanesul phonyl ) et hy

| ] am no} et hyl ) -1, 3-thi azol 4-yl]-4-quinazolina

N— { 4 [ (rBaFﬂumﬂsueolﬁ@pgylla}lquafpluaqiyem"»bed[mamt{Yzis (Gﬁmaade‘é u$ phoriyg systeyt (@i no} m
Lp3vdhi azol - 4-yl ] - 4-qui nazol i nam ne;

N— 4- (Benzjloxy) - 3-fl uorophenyl ] -6-[2-({[2- (et hanesul phonyl) et hyl ] am no} ne

thyl )1, 3-thiazol - 4-yl]-4-qui nazol i nam ne;

N- { 3- FiniareferiedBernbodinedrarRy teppesdmb & Mp‘dge@rdiﬁcu bik3Ry.

(et hanesul phonyl ) et hyl ] am no} et hyl ) - 2-furyl ] - 4- qui nazol i nam ne;

N-{3 Fl uoro-4-[ (3-fl uor obenzyl )oxy] phenyl }-6-[ 2- ({[ 2( et hanesul phonyl ) et hyl

] ani no}metrhgte) prefadradembodiment IR deprasenisdiyidnagemer methoxy.

N-%@- Fl uor o- 4- benzyl oxyphenyl )-6-[2-({[2- (et hanesul phonyl ) et hyl ] am no} net h

yl)1, 3-thiazol - | ]1-4-quinazoli

N- (3- CH arf@dherb@r ek ppIRORYMED BR?QGRF?FQmérhﬂkhdﬁéé%prﬁf@H?ﬂ)Rat'ﬁﬂﬂ‘?@vn no} net h

yl )1, 3-thiazol -4-yl]-4-quinazol i nam ne;

In a preferred embodiment the group Ar is substituted by one halo, C1.4 alkyl or C4.4
alkoxy group.

25
In a more preferred embodiment the group Ar is substituted by a C.4 alkyl group.
In a further more preferred embodiment the group Ar does not carry any optional
substituents.

30

In a most preferred embodiment Ar represents unsubstituted furan or thiazole.

The side chain CH3SO,CH,CH,NHCH; may be linked to any suitable position of the
group Ar. Similarly, the group R' may be linked to the carbon atom carrying it from
35 any suitable position of the group Ar.



N-{3- Chl oro-4-[ (3-fl uorobenzyl) oxy] phenyl }-6-[5- ({[ 2( et hanesul gho yJ)ethyI
] am no) met hyl ) - 2-furyl]-4-qui nazolinamne; 5 and salts or solva ek “thetéof |
particul arly pharmaceutically acceptable salts thereof. Qher preferred
conpounds of the present invention include the followi ng (in groups denoted
hereafter as Lists 1 to 9): 10 List 1

(4- (3- Fl uorobenzyl oxy) - phenyl ) - (6- (2- (( 2- met hanesul phonyl - et hyl am no) net hyl
)t hiazol -4-yl)-pyrido[ 3, 4-d] pyrimdins4-yl)-an ne;

(4- (3- Fl uorobenzyl oxy) - phenyl ) - (6- (2-1(2- et hanesul phonyl - et hyl am no) net hyl
)thiazol -5-yl)-pyrido[3,4-d]pyrimdin-4-yl)-amne; 15

(4- (3-Fluorobenzyl oxy) - phenyl ) - (6- (4- ((2- met hanesul phonyl - et hyl am no) et hyl
)t hiazol -2-yl)-pyrido[ 3, 4- d]pyrlnldln 4-yl)-am ne;

(4-(3- Fluorobenzyloxy) ghen 2- met hanesul phonyl - et hyl am no) net hyl
)t hi azéh - ztypyegsreﬂdcqrn qdla]wnmminn [ yIrgpregeRts; furan” the side chain

§4210( fu r MQ)HEH@”M' )he( a hdsifidr?-drethieangan! e ad eidyihRnionteret hyl
)0 5 eh At sAu ha o K 48 s fiomm i 2008 R0 BRSHA Wiy | ami no) et hy|

)thﬁazol 4- yI) C]UI nazolln 4-yl)-am ne;

{2 Th U ahgerZyleteda PRRAAImER  fpehSATtUABSEHEP TG b YA !
(4;"( BZ@Wﬂﬂj@Pph;em_w )he( @-mdsmqm-ofemleafwsul i@ rand- henyinkntontheret hyl
%El ( g- g?ﬂ%ﬂ%ﬁ%ﬂ%%?%ﬁgﬁ@% ggf‘z@ﬁz I’ﬁe %@Oﬁglr?gsolj t?) (];l#]r)‘/ap rIn%‘uyl am no) net hyl

)t hiazol -2-yl)-qui nazolin-4-yl)-amne; 30 List 2
(M Benty| exynodt cbiecfé@@dﬂeembbd(rﬁeﬁﬁ %énmrhmaémomuﬁarﬁtthyl aifen@hart hyl ) f

?La?3zghu§mmggﬂngr'h%o§ﬁ%%% G} (Og]tP@ Eu(ran nrérfgnﬁﬁlgsmept'fehytpemﬁ/l am n

0) et hghajbdruatam 2agrying e oty RA-isifropr ithe @-positign f the fuean ring. |, ~,
LIV

(4- Benzyl oxy- 3- bronophenyl ) - (6- (5- (( 2- net hanesul phonyl - et hyl am no) net hyl ) - f
ur an2- yp p-foithed st prefepied embpdinent, wheni ANerepresents thiazole the side chain

(415 3- BSOS 4%@%%%%@ E%iﬂbn(@r{h% Mﬁzd!@trh@ﬁﬁél”tﬁéqw%tm&am no
(¢

rreth 1) -t uran-
P Beﬁf)er i, dton P%H%BEH@WF G & S b The aactatert of e iRiazol g noy met hy! ) -
furan2-yl) - pyr|d0[34d]pyr|md|n4yl) am ne;

J et hyl") STEIERERE Yot S PSS o B hiI RS =gy, = o
(4- Beni@lanthalQ:rﬂ rig a@mn)zylpsy@zd(t(emzeeeadnbgnylphonw et hyl ami no) met hyl ) t
hi ggol - 4-yl)-pyrido[ 3, 4-d] pyri m di n-4-yl)-am ne;

(4-(3- FI uor o- benz 3-chl oro hen L)-(6 nmet hanes Iphon t hyl am n
o) net h{l) &t ANAFol gr@?gr}/%d p9mb99[r§ Femﬁé@wg i’g‘fl”ﬂ&?ﬁ’n UOIQbeXzy? xy

(4- BenzadpocyalB-faomeaayloxy), Gea2y|( baen@iwwsuhmmdlpmﬁwl am no) met hyl ) th
i azol -4-yl)-pyrido[ 3, 4-d] pyri mdin-4-yl)-am ne;

(4-(3-Fl uoro- benzyl oxy) - 3- bronophenyl ) - (6- ( 2- (( 2- net hanesul phonyl et hyl am no
) rret hylln atfurﬁ{wolmdreypbefwed cohBodimtnt\R repdesents yorprmbienayloxy (especially

Ben phenyl ) - (6-(2- ((2- met hanesul phonyl - et hyl am no) net hyl ) -
th| azolz% I%)ﬁ‘YOtfé)an 80[3 4-d] pyri m di n-4-yl)-am ne;

(4-(3-Fl uoro- benzyl oxy) - 3-fl uorophenyl ) - (6-(2-((2-methanesul phonyl et hyl am n

0) met hyh h-fuRheztefdrrad briboditehBRA islhoypiegkdl. n- 4-yl ) -amine; List 4 25
(4- Benzyl oxy- 3-chl orophenyl ) - (6- (2- ((2- met hanesul phonyl - et hyl am no) met hyl ) t
hi azol -4-yl)-qui nazolin-4-yl)-am ne

(4 (3- IFh adudhbepzafén&d)erﬁbmﬂlhwnlcbﬁesnslel)eo(t@d (ran( halonet Capetdxyhesydatally| am n
i nazolin-4 am ne;
en§‘y‘f°6§’<3{"§f’§r°6%%‘{qén§f) -(6-(2-(( Zyrrzet hanesul phonyl - et hyl am no) net hyl ) 30

th| azol -4-yl)-qui nazol i n-4-yl)-am ne;

(4- (3 ih 4Ghg rebﬁl%?é(rlr&?(lé}nt%c*%@g??ﬁf‘éﬁf}%}?rﬁ%‘#ﬁ,(é&e@%l@@ﬁ%ﬂo?hony| et hyl ami no

) met hyl) -t hi azol ) - qui naz

In an especially preferred embodiment the phenyl ring together with R? represents
35  methoxyphenyl, fluorophenyl, or chlorophenyl.



~ilr //~J~,J3 LIV 10 List 5

(4- Benzyl oxy- 3 bronophenyl’) - (6- (5- ((2net hanesul phonyl - ethylanqp@)rnethgj) f

uran2-yl)-qui nazol i n-4-yl)-am ne;

(4- (3-Fl uoro- benzyl oxy- 3- br onophenyl ) - (6- ( 5- (( 2net hanesul phonyl - et hyl am no)

met hyl ) - furan-2-yl)-qui nazolin-4-yl)-amne; List 6

N-[ 4- (Benzyl oxy) - 3-chl or ophenyl ] - 7- nethoxy 6 [5-({[2(nethanesu|phonyl)ethyl

]anino}nethyl)-2-fury|]-4-quinazollngm

N-[ 4- ( 3- Fl uor o- benzyl oxy) - 3- chl or ophenyl ] - 7- nethoxy 6- [ 5- ({[ 2( et hanesul pho
nyl ) et hyl ] am no} met hyl ) - 2-furyl ] - 4- qui nazol i nam ne;

N-[ 4- Benzyl oxy- 3- br onophenyl ] - 7- met hoxy- 6- [ 5- ({[2(nethanesu|phonyl)ethyl]an1

i no} me I [ 4

N LA (5 BPs E%%eklaﬁxq?*%é‘ﬁ%én%ﬁﬁﬂ%fmﬂ RBSAY 6ring. fgedheys vith R

( met haFﬂﬁ@S@ﬁ@rﬂW&@KVM? A pmmny 2-furyl ] 4 qui nazol i nam ne;

N-[ 4- Benzyl oxy 3-fl uorophenyl ]1-7-met hoxy-6-[5- ({[ 2( et hanesul phonyl) et hyl ] a
m no th 2-fur azolln

N- [ 4} ( fmoﬁépﬁ@ﬁﬁm 85&7?@ f |%%§m§ﬁ‘}| hey - ppemdxying [togethes ( wdthhatResul pho
nyl5 et biyhdtavemed)rret yd R* Zeprosents (B-flubrobenkylogyliphenyl20 List 7

N-[ 4- (Benzyl oxy) - 3-chl or ophenyl ] - 7-f | uor o- 6- [ 5- ({[2( nmet hanesul phonyl ) et hyl ]
am no} et hyl ) -2-furyl]-4-qui nazol i nanm ne;

N- [ 4- ( By Rinodher- bspegﬂatbyypreﬁemeﬂi oemphdimyerit- thd | prenyt aifdp-to§éthepSwith the

B T T T

no} met hyl ) - 2-furyl ] -4-qui nazol i nam ne

g (B B U Qétégébﬁaﬂ YirefeREaTBRBBEhN7 id Uiy (GbAbEP baecg phony
N [ 4- BB IS, R, abI3heseperts SR R H Ry Lo e ReraRtRayly BTy Sy | am

i no} methipkgpheriylr(behzyioxyirélaotaphanyh er (3-fluorobenzyloxy)-3-fluorophenyi.

N-[ 4- (3- Fl uor o- benzyl oxy) - 3-f | uor ophenyl ] - 7- f | uor o- 6- [ 5- ({ [ 2( et hanesul phon
yl)ethyl]am no} nethyl)-2-furyl]-4-quinazolinamne 35 List 8 ~~~r.~~~11
N-[ 4- (émfgyedwmm savfdprenesentinyentiomxincledp2- ({ [ 2( met hanesul phonyl ) et hyl

N-aP4 E{)ﬂr&go%e %ﬁﬁ% 'enfrg)(b;g;jg(g%zh n@tﬁfﬁéémﬁ(}ﬁft%yl?ml?%)FIZe(t%z hanesul pho

nyl )et pJY”@J'E’m VLo, F@MNG | - 4- qui nazol i nami ne; 5

N-[ 4- 5(94”1 me‘oﬁeﬁi)z (eLapRhasthatres diphbhic sl kanas phigieyly ) et hyl [ am
i no} et h ) _11 a Ag %n i nazol i nam ne;

N- [ 4- ( réPL?oY%PMB %@r QJBW F‘o‘wﬁ _ 7- met hoxy- 6- [ 2- ({[ 2( met hanesul phon

yl ) et hiX-{al{8-frdgorebagzyl}akyRpemylz@[5- (l{{gl-Kmethaqwsuhwhmlniyhaﬂriyﬂamino}methyl)-
N- B o nyl]-7-nmet hox 2- 2 10
(nieqlha%géﬁyl] ﬁonyaii Réﬂ%e %o% met hyl ) - 1y3 tLI agf)l[ 4-yl]-4-qui nazol i nam ne;

N[ 4- (Bt @9:36)@<y1§meﬁt%s Remy1-B=[5=(ft hoxy- 6- [ 2- ({[ 2( met hanesul pho

RLy{ZeE g:bimagbm@h hélsth Ramirid)hist | éfuiy] =4lq qmar(z?:[agé(\mntwr? ne; I15hL| slt)9th !
C nme anesu on e

o oy RERRY 3 HdraBe P bR S %W%yan%ﬁ%ﬂ? A7 e Phonyl) ethy

N- [ 4- ( @néthamesulpbonyl) eﬂoybjamﬂm}hmtmp)}ey@tth]lazblﬂl-yl]a#feqmn@ﬁ)hhahﬂmmt hanesul phon

(38, D A2 B AN g

no} met Mya-thiazad-4tyil-4-qulinazafinprine;ui nazol i nam ne;
N-[ 4- |. 1 | ph
S e o ety s o v
N- [ 4- Bérz 43¥| H9m'n<?f|uoroe[2({[2 25

t ha

(meth Ne@JFIID!bﬁcML[I&‘—fIbwdb@fﬁlzy?(lbxgqpﬂwrhyl} &,[5-({[21c iazol 4-yl]- 4{ ?gl( natZﬁI i namI nﬁ
[ I, Qr anesu on
D3 LmetieSi RERRY DS AT e Rk 2 A Sl s i L L 2o b tet oy

sol vat dis{3-Rlewen#;[( Huorabanayl)gxyibaemdlce2i({fat | y accept abl e salts or 30
sol vat Q’ﬁefﬂ%’é@ﬂ fohoReh&inGHARIA i nfdtRI R4 £t SURAINdS RhaddifaRiifsent | nvention

| ud
(- (3 N-GoFomeardyhenayloyrbanyi)-Be-(8-(netbaeesideanyljaioyiamiaoyetiniino) et hyl
) ur anq 2.Hidzv el idaAdiRuRiidi - 4- y1 ) - am ne; 35



a| - . "‘L"‘ 12 N n s
N-{4 [ (3- Fl uor obenzyl ) oxy] phenyl }-6-[5- ({[ 2- (nethanesulphonyl)é%ﬂyhfaﬁﬁn%}n1
et hyl)2-furyl]-4-qui nazol i nam ne;

N-{3- Fl uor o-4-[ (3-fl uorobenzyl ) oxy] phenyl } - 6-[ 5- ({[ 2( et hanesul phonyl ) et hyl
] am no} et hyl ) - 2-furyl ] - 4- qui nazol i nam ne;

N-{ 3- Fl uoro-4-[ (3-fl uorobenzyl ) oxy] phenyl }-6-[2-({[2

(et hanesul phonyl ) et hyl ] am no} et hyl )y 1, 3-t hi azol - 4-yl ] - 4- qui nazol i nam ne;
N- ( 3- Fl uor o- 4- benzyl oxyphenyl ) -fi-[5-({[ 2- (et hanesul phonyl ) et hyl ] am no} met
hyl ) - 4f uryl ] - 4- qui nazol i nam ne;

N- ( 3- Chl or o- 4- benzyloxyphenyl) 6-[ 2- ({[ 2- (et hanesul phonyl ) et hyl ] am no} net h

1)-41
1) AR B shais h@zﬁS’l et G netenespiphopy ety IRminalme ity 1) et ny!

N-{3-Chl oro-4 o]
] ani noJ ﬁ%ﬁﬁ@#‘)' 42¥|] ﬁrCiH"]‘a %’Hé @ol i nami ne; and salts or sol vates thereof,
parti cpuL@Cmdpbaqr.ﬂgq@@mm{jy]ooa pﬁ@hﬂpbews@zts or solvates thereof. 15
Cert ai c% % oflf ﬁ% é} alefxi]aln stehemsomerlcforms(eg
t hey SH Hé‘ YR At BYINaZOlRRMBC ray  exhi bi t
ci 5t rapd sattswesobates fieecofn gartictlialy shanmesestoaihsa¢eapiablesatis shenedf.
di astereoi soners) and m xtures of these are included within the scope of

the present invention. Likew se, it is 20 understood that conpounds of
f or mul @then priedgrres compownds af dhe mresendringentioneinclugertherfatiowingwin groustse

for mul gepg@dimaresaftar §s flst91itp@)uded within the scope of the present
invention. Salts of the conpounds of the present invention nmay conprise

acid addition salts 25 derived froma nitrogen in the conpound of fornula
(190 Thetttherapeutic activity resides in the noiety derived fromthe

L S K R S R A
pur posthsazal-4-yl)-pyrid6S; 4l pyrinpbb-Aet)eamineal |y acceptable to the patient.
Crom B e AR A AR i >
phosph @%0 M@Mﬁ@@[&ﬁ'ﬂﬂwrmﬂmw{fﬂ RBINSy | phur| c acids, and organi ¢ aci ds,
sud ap (@erbsenmy)rphetnm)I(Bqar(m@éthshemElﬁoﬁyl Ilaﬁnné)ﬂféthﬂ) fumaric,

ar vt sull el Bk hon ¢, aci ds 1o - d ~131~ L-3V

13 5 A(,tbcﬁ‘-ﬁiucgobenzyldxy){p”hmnyb)é(ﬁe(&((bfnéthanmﬂplemﬂyhetlvyiatmm)métbylg} is
provid a%ool\?eﬂmﬁslﬁﬂé@od' Hi&rmﬁh&%@lé}ﬂm%f a conmpound of formula (1) as

defi ne a) the reaction of a conpound of

f or mul &-(3- F)ua_robemzwow)mr@wb) (@*(N(%miba@ewIwhowtbyiamm@)metnﬂ)-or Y is
Clpo anflirin-2-§1)-gBhaz2Mie4eyiRaffinés as defined above, and L and L' are

Su' ! ab%4e (:i Eﬂjorogeﬁzy?ofyi phenyB (8 ((é r?mer}ﬁanes f 8qur11]3|/| ettgylan?mo)meﬁ%yls 1) 15
thiazol-4-yl)-quinazolin-4-yl)-amine;
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(2-((2-methanesuiphonyl-ethylamino)methyl)-
thiazol-5-yl)-quinazolin-4-yl)-amine;

25  (4-(3-Fluorobenzyloxy)-phenyl)-(6-(4-((2-methanesulphonyl-ethylamino)methyl)-
thiazol-2-yl)-quinazolin-4-yl)-amine;
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(5-((2-methanesulphonyl-ethylamino)methyt)-
thiazol-2-yl)-quinazolin-4-yl}-amine;

30 List2
(4-Benzyloxy-3-chlorophenyl)-(6-(5-((2-methanesulphonyl-ethylamino)methyl)-
furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl}-amine;
(4-(3-Fluoro-benzyloxy)-3-chlorophenyl)-(6-(5-((2-methanesuiphonyl-
ethylamino)methyl)-furan-2-yi)-pyrido[3,4-d]pyrimidin-4-yt)-amine;



wherein R3 and R4 are as defined above, to prepare a conpound of fornula
(1V) R Ra HN\ \ N (IV) VI / N-H 20 and subsequently (b) reacQiford_w {{?
appropriate reagents) to substitute the group R by replacenent of the

| eaving group L'; and, if desired, (c) subsequently converting the conpound
of formula (1) thereby obtained into another conpound of formula (1) by
means of appropriate reagents. 25 ~,;, 7 ¢~~~ ~~ 14 Alternatively,

t he conpound of fornula (11) as defined above is reacted with the
appropriate reagents to substitute the group R by replacenent of the

| eaving group L' and then the product thereby obtained (of fornula (V)

bel ow) is reacted with the conpound of fornula (Ill) as defined above,

foll . 8. -
tﬁergvbgf‘oBbétﬁazl ne lgl ﬁlt%omg%h )V@ oungtﬁdp%fg élrp%%ﬁgp%wlé?ﬁmt)gﬁeﬁyﬂafg@nof this
al t er nZryYhreyeigel3 cfbﬁiﬂ)’ﬂfm Braﬁ] Ng>(V) L Y\ \ NN V/ N-H 10 wherein Y)

V and 43$I@§ro¢9éh2%ﬁ( Qizot\fr@mdmter@ﬁ -(BL(® ZiPﬁ'eth}ané&@I h@ﬁﬂtl on of a conpound

f f \A dy def d
gbovgr%ﬁﬂ@ﬁ)mwlawapzﬁ;&méd?@‘ie rwwﬂtrﬁty T oup R for the
| eai n@4-Benzyloxy-3-flugnophang!)-46-¢o+({ medhariesudpmaryd-ethiiamirtd )ethyt)-fdagvi 1) Vv
/ N~H gagﬁ(ﬁ@g%gtyﬁ,’%&w@ taﬂnfngcorporate the | eaving group L. For

exanpl € eavi n rou tan be incorporated by reaction of a

cor r esfrdifrieors- tmerwylwr%ﬁyermm@uk) (@i (BH (Z-araesbanesulphonyl-
L et raciehiyafd e RKIBROSALRIACOR ARISRRABRLA A Eadflerent . The group R

may, therefore,” be s bstltu onto th basic ri'fg system by 25 repl acenment
of a suitable |eaving group. This nmay, for exanple, be carried out by
reqgti @nst@® the corresponding aryl or heteroaryl stannane derivative with
the (4-Benzyloxy-3-chlorophenyl)-(6-(2-((2-methanesulphonyl-ethylamino)methyl)-
thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;

(4-(3-Fluoro-benzyloxy)-3-chlorophenyl)-(6-(2-((2-methanesulphonyl-

ethylamino)methyl)-thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;

15 (4-Benzyloxy-3-bromophenyl)-(6-(2-((2-methanesulphonyl-ethylamino)methyi)-
thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-bromophenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-Benzyloxy-3-fluorophenyl)-(6-(2-((2-methanesulphonyl-ethylamino)methyl)-thiazol-

20  4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-fluorophenyl)-(6-(2-((2-methanesuiphonyl-
ethylamino)methyl)-thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;

List 4

25 (4-Benzyloxy-3-chlorophenyl)-(6-(2-((2-methanesulphonyl-ethylamino)methyl)-
thiazol-4-yl)-quinazolin-4-yl)-amine
(4-(3-Fluoro-benzyloxy)-3-chlorophenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-quinazolin-4-yl)-amine;
(4-Benzyloxy-3-bromophenyl)-(6-(2-((2-methanesulphonyl-ethylamino)methyl)-

30 thiazol-4-yl)-quinazolin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-bromophenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-quinazolin-4-yl)-amine;



l. ,, v ~~..J~ (.~Jbl. 15 correspondi ng conpound of formula (IV) carrying
the leaving group L' in the appropriate position on the ring. €0of di ng- 40
a further aspect of the present invention there is provided a bc@%s‘%nw 5
the preparation of a conpound of formula (1) as defined above which
conprises the steps: (a) reacting a conpound of formula (1V) as defined
above with appropriate reagents) to prepare a conpound of formula (VMIIl) R3
Ra HN Y ~ ~ N (VIIl) vVI,I /| ~ 10 N A wherein R3 and R4 are as defined
above; Y'" is CT and V" |s N, or Y' is CI and V' is CR2; 15 wherein R2 is as
defined above and T is an appropriately functionalised group; and (b)
subsequently converting the group T into the group R by neans of
appropiisitse reagent(s); and, if desired, (c) subsequently converting the
conpoun her conpoun f formul a

of for t here alnedlnoan
(1) by g%p%’roéi'b‘%ﬁ l)r@@eaémetwqwmﬁﬂwmtn anethyb-fgrdap T
woul d Q%p)qgma‘zolm-gryp);@mme Zs defi ned above carrying a fornyl grogp((fCHO)
Wher e ese r c r e.c ou o]
For mi LsEr Ty bBrateBREMH i e iR ens iR Ra RN
di oxol amthyl3-flreni2-yb)epinamgliothsl ){aminepr mul a (M 11b)), for exanple by acid
hydr ol ysis. The di oxol anyl substituted conpound nay be prepared by reaction

of a corrpound of formula (IV) with an appropriate reagent to substitute the
rel evahiStBeavi ng group with the substituent carrying the dioxol anyl ring.

Thi s rqs@ge(gerngw)g 3f¢}ﬂo|@)>pﬂ %7 ety BLsEpz-opri ate heteroaryl stannane

derivati f Sui tahl e process may conpri se
reacti k)'?? ﬁ?a%sem%?&ﬂhﬁthd]am eén¥|5/'§ fﬁgﬁ]—ﬁ-ﬁ%ﬁzaﬂann}?%e a groupyAr (r:rgrryl ng

a 1@r m-[4s(BaFluctarbehzyloxyg)-3-ehtdrbichgriglPmathbRy-8-[sofzound of formul a

by meaflbegErasopbPSnefSiariiiethy-2duti R fa €0t um © T T "

t r i acefNoldyBenatigxy-8dwomophenyl]-7-methoxy-6- [5 ({[2-
(methanesulphonyl)ethylJamino}methyl)-2-furyl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-bromophenyl]-7-methoxy-6-[5-({[2-

15 (methanesulphonyl)ethyllJamino}methyl)-2-furyl]-4-quinazolinamine;
N-[4-Benzyloxy-3-fluorophenyl]-7-methoxy-6-[5-({[2-
(methanesulphonyl)ethyl]lamino}methyl)-2-furyl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-fluorophenyl]-7-methoxy-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine;

20
List 7
N-[4-(Benzyloxy)-3-chlorophenyl}-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyl]Jamino}methyl)-2-furyl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-chlorophenyl]-7-fluoro-6-[5-({[2-

25  (methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine
N-[4-Benzyloxy-3-bromophenyl]-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine
N-[4-(3-Fluoro-benzyloxy)-3-bromophenyl]-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine

30  N-[4-Benzyloxy-3-fluorophenyl]-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine
N-[4-(3-Fluoro-benzyloxy)-3-fluorophenyl}-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine

35 List8



Al ternatively, another suitable process nmay conprise oxidation of a
compound of formula (MIlc) in which T is a group Ar carrying(d& dybsfifuent
of formula 10 CH3SCH2CH2NHCH2 or CH3SOCH2CH2NHCH2. Suitabl e nethods for the
oxidation to the desired conpound of formula (1) will be well known to the
person skilled in the art but include, for exanple, reaction with an
organi ¢ peroxide, such as peracetic acid or netachl orobenzoic acid, or
reaction with an inorganic oxidising1qgent, such as OXONE. The conpound of
formula (MIllc) inwhich Tis a group Ar carrying a 15 substituent of
formul a CH3SCH2CH2NHCH2 or CH3SOCH2CHzNHCH2 may be prepared by an anal ogous
reaction to that described above, nanely reaction of a conpound of formula

Vill i ' [ . VoA far nyl bstit t (i.e. - CHO

b oup) Nl LDy oA BRI ™ Srescapaene ©

r especfmethanpesatphanylethytiangrmethylyd o3-Biera-sylirdrtipazelinggtingescr i bed

TG s T 2\ P compound of -

for i EreTAESOBE ORI Qe hia e Mt DU B NBEEnE e group T i s

(r:]ortyer Nepl-Bang/l@)k;%gfrompRenW-7am_éﬂ1m@»&[$Y{m-hesirs] of a substi tult gd_ I
etero | : ul d invol ve

ot andaf He e B e S PR bk SR e P o BRB FEER TR e ar ¢ T or

bui | di Ng[4u(@-Elieorcrbenryoyy)-&-bromgpberylkimeaihorpG-ExH#l e, T coul d represent
hal ik of vitar . h 1

Dl ow J e A o B i e

[ conpobhid-Benadexup-Aiucsenhenyllsthstaony-6-¢dlPd result in the formation of an

N-10 ot @akehnRILIPPON béﬂniyt]amib}tﬁétﬁylph@-ﬂvéicﬂm-ﬁ!-ﬂqmﬁalicﬂiné?ﬁine; ni, p. 17

82

Schene, 1_out Li nes or, e | e, the t hesi s ivatives carrying a
subst | Péﬁ“é 'HH‘P&%‘BPBZ)f'Pﬁ@%USF?H:'?E”@{?E'E'}E?“L@%'&‘[%% " HN~U Hal® alkyltin /Pd
cat al yghetranesulpB8yl)éthyl]&iino}mdthyi)-1 [3-thiazolMIyl}-4-duihdzglingmiféva) O HN~u |
S HN~u thioam de N~~~ , Br~Y, ~~N~NI i ~N/ Jc¢c~ ~M S~~~/ NJN
~~0(Xa) (XI b) a S~ H\N 2MNaOH/ Me (1:1 ) hydrolysis NII" \ \"N ~~/ NJ
R3 ~ Ra U=/ 5 Schene 1 wherein Hal' is a hal ogen atom (preferably iodo),
angl P' Ljghot he compound of fornmula (XI) is a suitable protecting group, such

as tri F\Il-fﬁ(-)(BoeCnazg/%%W-EichIorophenyl]-?-fluoro-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-chiorophenyl]-7-fluoro-6-[2-({[2-
(methanesulphonyl)ethyllJamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
20  N-[4-Benzyloxy-3-bromophenyl]-7-fluoro-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-bromophenyl]-7-fluoro-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-[4-Benzyloxy-3-fluorophenyl]-7-fluoro-6-[2-({[2-
25 (methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-fluorophenyl]-7-fluoro-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;

and salts or solvates thereof, particularly pharmaceutically acceptable salts or
30 solvates thereof.

Particularly preferred compounds of the present invention include:
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(5-((2-methanesulphonyl-ethylamino)methyl)-
furan-2-yl)-pyrido|[3,4-d]pyrimidin-4-yl)-amine;

35



~¢c~1, ,, ~. VJI~-..l,_, (-iyy 18 An appropriately substituted thioam de
coupling reagent) suitable for preparation of a thiazole ring @y‘sg-egmq; y
be prepared according to Schene 2: C ~CN ~NH2 NaH~eCN S refl ux” ¥SER=CNYf X

| ) Oxone or MCPBA 0OC O /CF3 ~S~ IN-CN p~ ~~O (XV ) 5 Schene 2 (X111) O
CFs TEA or NWM, 0OC TFAA ~S~/N~CN TEA m DMF, HAS (g) (XIV) OCFs S
~S~~N~NHZ O (XVla) Wierein in schenme 2 the trifluorocarbonyl protecting
group in the conmpounds of 10 fornula (XIV), (XV) and (XVla) is equival ent
to the group P in schene 1. Alter natli el y, an anal ogous schene to those -
descri bed above could be used wherein the substitution of the group R onto
the basic ring systemoccurs prior to the coupling reaction with the

oo N SR by P R R B HRSRaf it =
2-furyl]-4-quinazolinamine;
N-{3-Fluoro-4-[(3-fluorobenzyl)oxy]phenyl}-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine;

5  N-{3-Fluoro-4-{(3-fluorobenzyl)oxylphenyl}-6-[2-({[2-
(methanesulphonyl)ethyllJamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-(3-Fluoro-4-benzyloxyphenyl)-6-[5-({[2-(methanesulphonyl)ethyllamino}methyl)-4-
furyl]-4-quinazolinamine;
N-(3-Chloro-4-benzyloxyphenyl)-6-[2-({[2-(methanesulphonyl)ethyllamino}methyl)-4-

10  furyl]-4-quinazolinamine;

N-{3-Chloro-4-[(3-fluorobenzyl)oxylphenyl}-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl}-4-quinazolinamine;

and salts or solvates thereof, particularly pharmaceutically acceptable salts or
solvates thereof.

15
Certain compounds of formula (I) may exist in stereoisomeric forms (e.g. they may
contain one or more asymmetric carbon atoms or may exhibit cis-trans isomerism).
The individual sterecisomers (enantiomers and diasterecisomers) and mixtures of
these are included within the scope of the present invention. Likewise, it is

20 understood that compounds of formula (I) may exist in tautomeric forms other than
that shown in the formula and these are also included within the scope of the
present invention.

Salts of the compounds of the present invention may comprise acid addition salts
25 derived from a nitrogen in the compound of formula (). The therapeutic activity
resides in the moiety derived from the compound of the invention as defined herein
and the identity of the other component is of less importance although for
therapeutic and prophylactic purposes it is, preferably, pharmaceutically acceptable
to the patient. Examples of pharmaceutically acceptable acid addition salts include
30 those derived from mineral acids, such as hydrochloric, hydrobromic, phosphoric,
metaphosphoric, nitric and sulphuric acids, and organic acids, such as tartaric,
acetic, trifluoroacetic, citric, malic, lactic, fumaric, benzoic, glycolic, gluconic, succinic
and methanesulphonic and arylsulphonic, for example p-toluenesulphonic, acids.



In general, the group R2Z will be present as a substituent in theflgagic akng
system 20 prior to the introduction of the group R~ or the anil~no group.””
Where R2 is other than hydrogen it may in certain circunmstances be
necessary to protect the group prior to performng the reaction steps to

i ntroduce the R~ and anilino substituents. Particular nmention should be
made of the situation where R2 is hydroxy; suitable protecting groups to
ensure non-interference with the sub ﬁguent reaction steps include the 2

i '~~d;, ~'r w~:3w 19 nethoxyethoxj thyl ether (MEM group or a bul ky -
silyl protecting group such as tert-butyldi phenylsilyl (TBDPS). Suitable
protecting groups, nethods for their introduction and nethods for their 5

3 JNR I ;
Goscr  nEYONtith Rea Witor @i of t1C'Brehe Blohbh e pRgBl s pRefiors
Wit s, preperatian of awesreund ghfarmutsy (i re SlefinedzatpvedwhichJesnprigaseihes
Sons, dewsYork, 1991. Suitable |leaving groups for L and L' will be well

known hose skilJed in th rt and 10 include, for exanple, halo such as
f1 uor ogagéﬁﬁé?%?t'%‘r rﬁ)cﬁﬁkﬂ’(’iuﬂac?(} f@(ﬂ"g’ﬁdhg/l oxy groups such as

metshanesul phonyl oxy and tol uene- p-sul phonyl oxy; al koxy groups; and
triflate. The coupling reaction referred to above with the conpound of
formula (111) is 15 conveniently carried out in the presence of a suitable
inert solvent, for ex _4 al ka BI, such as isopropanol, a

hal ogenat ed hydrocarbgﬁ, an ether, an a Bmati c hydr ocar bon or a di pol ar
aprotic solvent such ds ,~@gcetonitrile or DMSO at a non-extrene
tenperature, for exanple fromO to 150C, suitably 10 to 120C, preferably 50
to 100C. 20 Optionally, the reaction is carried out in the presence of a
base. ﬁﬁgﬁyhes of suitabl e bases include an organic am ne such as
triethylamne, or an alkaline earth metal carbonate, hydride or hydroxide,
such a¥ idel ' @AdbY’ isd¥iassi um carbonate, hydride or hydroxide. 25 The
cofgpoupdyofs EordRd & is/gRfray be obtained fromthis process in the formof a
salt with thesacid . rein L. s as, hereinpefore defined, or as the free
base bYNBRIBRTS et aaven atd e LSt R RMIE RRERE S 30 The
conpounds of formulae (I1) and (I11) as defined above, the reagents to
substi r ~ he reagents) to convert the group T into the
group %ﬂhg}%“ﬁpgﬂﬁygFgggrﬁgﬁg@aiIable or can be readily synthesised by
those skilled in the art using conventional nethods of organic synthesis.
~~. ~ ~ z:~~~ 20 As indicat W8, the conpound of forrmula (I) prepared
may be converted to anoth d of formula (1) by chem ca
transformati on of the appr at e sub@t)i tuent or substituents using
ap&ifpriate chem cal s>(see for exanple, J.March "Advanced O ganic
Chetistry", Edition Ill, Wley Interscience, 1985). 5 Simlar chem cal
transformati ons may al so be used to convert any rel evant internediate
conpouRflerdin RIUMER* ahé 85 TRMhaH OIEP pBFéd 8lconfduiRl of forhul£@ey i on to
prepare a conpound of fornmula (I); this would thus I nclude their use to
convert one conpound of formula (L|Ll1) to a further conpound of formula

(I'11) prior to any 10 subseiif?tiﬁeaction.
R4
HN

| (V)
Vi = N/)\

20
and subsequently (b) reaction with appropriate reagent(s) to substitute the group R
by replacement of the leaving group L’; and, if desired, (c) subsequently converting
the compound of formula () thereby obtained into another compound of formula (1)
by means of appropriate reagents.

25



The conpounds of formula (1) and salts thereof have anticancer activity, as
.denonstrated hereinafter by their inhibition of the protein tyﬂdéﬂne kidase
c-erbB-2, c-erbB-4 and/or EG--R enzynes and their effect on selected cel

| i nes whose growh 15 is dependent on c-erbB-2 or EG-r tyrosine kinase
activity. The present invention thus al so provides conpounds of fornula (I)
and pharnmaceutically acceptable salts or solvates thereof for use in

nmedi cal therapy, and particularly in.ﬁpe treatment of disorders nedi ated by
protein tyrosine kinase activity 20 such as human mal i gnanci es and the

ot her disorders nentioned above. The conpounds of the present invention are
especially useful for the treatnent of disorders caused by aberrant

c- er bBageandivaly, FE- SorRBbliMd 'of ﬁiﬂﬁm@lé‘ﬁll?%@aééfgméwg'bb@é’ is IRt with the
pancreatic, non-small ¢ ung, bl adder) ;head and neck cancers, an

psor i adPRroprate\reagenis to sypstiuiethe groumReRYirgrlasemant &f the feavhg 9mup

t r eat mMenhn@fthén MHERo@lictaRerady sblims (SFUbtrBuiangy)f belawg islireadtee rwitfeehent ed
by protein tﬁro%lne ﬁlgﬂbe a tﬁvkﬁé |n8I|d|Q?.ﬁgsc%§£|ble naILﬁgagﬁ{es,

whi ch €8mpRUBEST farniadibas detined dboes dnfouat Jf desirest @RI Obine;
conpouedmplouhdrafifban(ib)(l)ctheretphetitameelintcahdihencompoabtiefsainhuld@l)or sol vat e
thereof. A further aspect of the present invention provides the use of a
conmpound of forrmula (1), or a pharnaceutically acceptable salt or solvate

t her eofn aivariahtobihys alterRativg the sompeund/ofVormidla (V}~al ' y~ 21 A furt her

aspect of the present invention provides the use of a conpound of fornula
(I'), or a pharmaceutically agceptable salt or solvate thereof, in the
preparation of a nedi canent flor the treatnment of cancer and nal i gnant
tumours. 5 A further he present invention provides the use of a
conmpound of fornula (I a/ﬂaérnaceuﬂﬂcally acceptabl e salt or solvate
thereof, in the prepar Z di canent for the treatnent of psoriasis.
Whilst it is possible for th coﬁggunds, salts or solvates of the present

i ny@nt ivreréia YOVbEn@dard Hsed&fhett abbee NREyCHE Breépared by ithe reat®dn ef 4 o
present them.i,n the formof a pharmaceutical formulation. According to a
furtheFOﬁEEWUPéﬁJ?"PW@(gb sent invention there is provided a pharmaceutica
formul ati on conprising at | east one conmpound of formula (1), or a 15
pharmaceutically acceptabl e It or solvate thereof, together with one or
nore pharmaceutically acceptable carriers, diluents or excipients.

Phar maceuti cal fornul atio mayNke pres%ohed in unit dose forns containing
a predeterm ned annungﬂof ctiy i ngredi‘ent per unit dose. Such a unit nmay
contain 20 for exanple O Ni Hg, preferably 70ng to 700ng, nore
preferably_5q& to 100ng of a conpound of the formula (1) dependln? on the
condi t Meereisi igand ¥ageel astdrfinegiakovss withappropriate sepgaids thsubgiéutetheght
angls coggbid RM & theN8awnag igedip Lptwr@?aeélblc@mpmfdwﬂ @?mgruspma)y be adapt ed
for admnistration by any appropriate 25 route, for exanple by the oral

(i ncluding buccal or sublingual), rectal, nasal, topical (including buccal,
subl i ngual or transdernmal), Vyagi nal or parenteral (including subcutaneous,

i ntranmuscul ar, intraven intradermal ) route. Such fornulations nay be
prepared by any nethoqfkn i Nt he art (off pharnmacy, for exanple by
bringing into associauion he_gdgtive ingredient with the carriers) or

exci pient(s). 30 Pharmaceuti dal ftbrnul ati ons adapted for oral

adm nistration may be presented as discrete units such as capsul es or

tabl ets; powders or granul es; solutions or suspensions in aqueous or

non- aqa@aduibisequedkreastioblte ineerperase thailgavinggraup Li nheit examplguiadchiatd si ons

orogat Lavidy Chtodg dbhd BU! iBkefboratéd by reaction of a corresponding 3,4-
dihydropyrimidone with carbon tetrachloride/triphenylphosphine in an appropriate
solvent.

\

The group R’ may, therefore, be substituted onto the basic ring system by
25 replacement of a suitable leaving group. This may, for example, be carried out by
reaction of the corresponding aryl or heteroaryl stannane derivative with the



t ~rr u',.: i- L~i44 22 Pharmaceutical fornulations adap
transdermal adm nistration may be presented as discrete patche
remain in intimte contact with the epidermis of the recipient for a

prol onged period of tinme. For exanple, the active ingredient may be
delivered fromthe patch by iontophoresis as generally described 5 in

Phar maceuti cal Research, 3(6), 318 (1986). Pharnmaceutical fornmul ations
adapted for topical admnistration nq§ be formul ated as oi ntnents, creans,
suspensi ons, |otions, powders, solutidhs, pastes, gels, sprays, aerosols -or
oils. 10 ' For treatnments of the eye or other external tissues, for exanple
nmout h and skin, the fornmulations are preferably applied as a topical

oi nt e r qul i n.Ql cti § ngpedjent
may beeérrrr%%%%cﬁﬁg} ?%E?%ﬁgr%fg@?@? m/?cc%rrﬁga‘ev\ﬁeerlégrr\;ﬁggi %rllogﬁo?'ntq ﬁren € base.
Al t er n@ppirariate pasitigaantbeirg-edi ent may 15 be fornulated in a creamwi th
an oil-in-water cream base or a water-in-oil base. Pharnaceuti cal

formul gti ons adapted, for topical admnistrations to the e i ncl ude _.eye

iy ops. eepEing (0B Theasia ot dhe ACseDt dridoddhets: s RIOHERE cHPaReSS 40 ¢ abi o
carfi ethe peapatatidn pf arcompamd ofsfdrresmd (1) 248 difinetbslssis whlchf comptisdy thies

adapt e f%[ topical admnistration in the nmouth include | ozenges, pastilles
and no %erP washes. Pharmaceutical fornul ations adapted for rectal

adm ni 2y aeadingrey dompowndnofedomsulas (M) ppes detined saboveaswiémeagsropriate

Ph Lol | | adninistration wherein th
carr o AR f P eadRELER A9, LT LIPS Srecor "

exanple in the range 20 to 500 microns which is adm nistered in the manner

in which snuff is taken . e Rby rapid 30 inhalation through the nasal
passage from a cont ai nf t powder held close up to the nose. Suitable
formul ati ons wherein t grrier is aliquid, for admnistration as a nasal

spray or as nasal HNOps,>~ncl ude aqueous or oil solutions of the active
i ngredi ent.
adm ni strati

for ...
e'fn‘pen

ded t o

L~Yv~. 23 Pharmaceutical formul ati ons adapted for

| ation ig@ude fine particle dusts or msts which may
be gener at ed|/by anﬂ\gf vari éu types of netered dose pressurised
ae{é)sols, nebwFzeng~oryi nsufflators. 5 Pharnaceutical fornul ations adapted
for¥vagi nal adm nistration may be presented as pessaries, tanpons, creans,
gel s, pastes, foans or spray fornul ations. Pharmaceutical fornulations
adapt egyHepsin Y £4H R* @lre a4 linglrsldven | ncl ude aqueous and non- aqueous
steril %I n'gte’\_cti og,, sol utions which may contain anti-oxidants, buffers, 10
bact er iYo&t ' AhY SoNut es whi ch render the fornul ation isotonic with the

bl ood ef Y! keCTrdrended CREi pi ent; and aqueous and non-aqueous sterile

Foful AEETD ARl sl T TP Bt O RRe R PO B P Er S 1 or
exanpl endedh)edubsaumeindy eoniverting stheagtbumyT Hetoste egroup R f byerneadsi efd

[} or opbrafine B ARAM Sty sitibatienty Cohlfingn Roriidid & o,
Ext enpSREHERUY therely idHaigsduinte RNoier sarpoNEdont fopmuIaclh P¥paeanst ¢fom

st eri | appiets refjontsll es and tabl ets.

20

In one alternative, the group T would represent a group Ar as defined above carrying
a formyl group (CHO).

Where T represents a group Ar carrying a formyl group the compound (of formula
25 (Vllla)) may be suitably prepared from the corresponding dioxolanyl substituted

compound (of formula (VIlIb)), for example by acid hydrolysis. The dioxolanyl

substituted compound may be prepared by reaction of a compound of formula (IV)

with an appropriate reagent to substitute the relevant leaving group with the

substituent carrying the dioxolanyl ring. This reagent could, for example, be an
30  appropriate heteroaryl stannane derivative.



Preferred unit dosage formul ations are those containing a daily dose or
sub-dose, as 20 herein above recited, or an appropriate fractigah Jt her gdf

of an active ingredient. It should be understood that in addition to the
ingredients particularly nentioned above, the fornul ati ons may i ncl ude

ot her agents conventional in the art having regard to the type of
formulation in question, for exanple those suitable for oral 25

adm ni strati on may include flavourlnguﬁgents The ani mal requiring
treatment with a conpound, salt or solvate of the present invention is
usually a mammal , such as a human being. 30 A therapeutically effective
anount of a conpound, salt or solvate of the present invention will depend
upon a nunber of factors including, for exanple, the age and weight of the

animal _ the precise condition requiring treatnent and its severity, the
nat ur e Toerefaee Foskiiakle; BrPceshdMalecompfiee deaskiph if s reampeund el farmula

ul ti Wﬁ(‘@l'll!é)lﬂemicﬁ Tes @' DQtArQEar%fmé Befoﬂhyﬁuifﬁﬁ’tué?ﬂ)(ﬁé Ch aOHY gkRIp3Withar i an
However, an ef ct| e acg}? Cﬁ—l '_r_'[p t preet |nveint|onfor
t he tré‘a?‘PHQHP“B 322y H2l 2. re?C '°~rlJ|pree b riBYRIMES for
exadppl eediadtios ammbtleabty means obem applrd>d>r|a;terredad:|hg agent,rfot bramplegsodiinD. 1 to
100 ngﬁ#@a%f%))g% W of reci pient (mammal) per day and nore usually in the
range P 8 body wei ght per day. Thus, for a 70kg adult mamal
the actual ampunt per day would usually be from 70 to 700 ng and this

anount A"EEVnePlﬁ/eR/ %léw‘ééﬁﬁ%f-r' QU|?at§é:}gb§?§sgl$ﬁ§>p%Pngﬁ%e06xnﬂBﬁ@n ‘dﬁt’f?'cbhddﬂme sunber

(such as t Wo, Qur doses such that the

t ot al Lﬂ}adb\élgc} sint MG . 1SArP e§1ouBt iAVe CAFRYINGL %fSLﬁ)Sgtqu off SfervHiae of

t heg pr @%@CHM’NH@HZ WYCH%QGHHCHMQCH§ aunémQthtmmsofortth@ @did#in Vled
es, Wou

e appibd draretbPoiPeuliTaiismibyh g WEEREpMATh e Beefin SRIGT o ove.
The coapobutdmchide; Her praspitd, neachm ivdth andorghaeia peedxide, ssuthsas yeraseticay be
terrp' OYEE d%P é’éhl%r‘bb%ﬂ%fc”ﬁénao égioﬁtdi}ﬁﬁ atnh‘% &'o% d"i‘élﬁé‘ a@efn?rsﬁéhe
reat me tion e anti-cancer
t her ap?s QKQLNEmat iTbg amMppynrd @a‘rﬁ@rrmldae(m%na@l@lg ﬂE: s ﬁcgrﬁtéhaﬁr CATMARN igbody

agemt sSuﬁstﬂuéhtsetge%mmgbUmts GMWF#@F@S oace%gomﬁcm}chpieeﬁ@yt be

i nvention conprise the ad t least on oun
For mul RRSS8Dy: SRFanleth reatiop . i deBbed SoE: ey SSERBILET Zand at
I(egast oomr;])@uhdrofpfoamum:(e\ﬂmlawh va';nah:ﬂ‘ isea ggeump ArTdwrydngnaofomthy) sobstitoentul S

) an e, ot p C c |st e
t oget h@ré or segglrbat gféd@ng\%%a&ln X%ﬁﬁ?lhéﬁe ed sﬁﬁgfa)at g’ﬁésteﬁ_‘zs ey o Cc(S;"rLr
si mul tmuzﬁquﬁqmec@wew in any order. The anounts of the conpounds)

dormula (1) and the other pharnmaceutically active agents) and the

re%ati ve timn of adm nistration will be selected in order to achieve the
desi re&\t@ﬂ?ﬂwﬁg/d AMeRARYPYT ANEM]  102HNqssy (desRTIRAG AP ICOUF BehiSSidesent

i nvent Mmmremltherwbshwtiolnl @tsmreagmpbﬁt myo the usipPlivg eRstem beeushysorcl dat a
gi ven ior th X Q'E)d ons s¢ t vmt t he assi gned
struct J?eec%‘f ?é ﬂ%’?ﬁ%@ ﬁg co 5'88@ Ii wer e obtained at 500MHz on
a Bruker AI\/D(SOO spectrophotorret er, on a Bruker spectrophotoneter at 300MHz,
0] B t a
VQ%?anA%E.S{dy'"A%?& Sfpet eV BRocasat by TR Bhe AR ey e
gi ven by frzde Mo §M%@@ﬁl§ \%r% sibsiituted heteraryclis StYﬁEemoll’ﬁF'B% Wrﬁﬁﬂﬂﬁenes
VG M creg@fﬁﬁ;s SheHt HProtd ReUHARPSIRY sERfddrd nﬂfetu@&ﬁ@tﬁo\dg)ogy%dv%&ﬁ%

E th F t Y
e PRPSRBRLE rtaﬁarLfo P e ﬁ%ﬁeﬁoqylgé%a&ﬁ%mt oar aphy (t1c) was
used to verify the purlty of sone internediates which could not be isolated

o 3o Eop AR R, T e e dek8h: dldlptaBhf e o b 3 fo Solfia Bt ot T
gﬁl ( Migron|i dIX):anCEQ:heSOeF?ShQIO\AUNM@S whﬁerﬂpselegt witbdan5appropiiate N- |
chr ?TPP&EE%%%@&&mH@LM%&SﬁH BrrfblaSOUP iif AERSHID), L\ﬁsgﬁﬁ'\téns@ﬁn.ﬁleirneca ge
pr essuf@mation ofian Nrrrptegted 68?'?%1%9%'%%?“'3%5?'? ﬁ&?teﬂh@ for o9 boi ling at
40- 600C, or at 60800C.



10 Ether refers to diethylether. DMSO refers to dinmethyl sul phoxi de. THF
refers to tetrahydrofuran. HPLC refers to high pressure liquidgr gn g
chromat ography. NMM refers to N-methyl norpholine 15 Useful prepafdtive "
techni ques are described in W96/09294, W97/03069, W97/13771, W95/ 19774,
W96/ 40142 and W97/ 30034; al so described in these publications are
appropriate internedi ate conpounds other than those detail ed bel ow. 20
Preparati on processes specified int prior art or in the experinental
details bel ow for compounds with a particular basic ring system (1 ) to (6)
above may be suitably adapted for others of these basic ring systens. 25
CGeneral Procedures (A) Reaction of an amne with a bic cl~pecies containing

a 4- chisehemer 1 Hullines, 96r 4xambRy, ARY ISyAtHERId b defiPatiRR! tamahYa substitliddt ed

bi cycl |,¢c speci es and _tihe specified amne were m xed in 30 an appropriate
sol ven{h'ﬂcﬁ 710913520 Re SYRBYULNE unl ess ot herwi se specified, although

et hanol, 2-propanol or DMSO nmay al so be used), and heated to reflux. Wen
the reaction was complete (as judged by tlc), the reactign m xture was

al l owed to cool . He resul ti ng suspension was |fli | uted,HN g. with acetone,
and the solid colllected bylkyliin /Pd agtalgst, washi ngle. g. with excess mgetNBeE,
and dri éd at IT™™N5 vacuo) giving t he prayuctyas wdr ochToride sait.
If the freélbas was| required ~t!hr r/~\ﬂ L~: DV 26 (e.qg.

for furtheY , this was obtained by treat a base e.g.
triethylamne; purification by chromatography was then perforned if
required. (B) Eﬁgﬁtion of a product from Procedure (f)x)with a heteroaryl
tin reagent 5 stirred m xture of the product from Procedure (A))
(containing a suitable |eaving group such as chhpro, brono, iodo or

triflate), a heteroaryl sbannane and a suitable4galIa@;gﬁliatalyqu/guch as
0

bi s(tri phenyl ghosphi néjhbal | adi um (11) chloride chk/§¢ \

1, 4- bi s( g phenyl phasphi } P RS
descri bed M C. By eCrNft et. al__1Tnory. em, (1991 )} 30({1 ),
125-130), 10 tog&ther with other agpFdp¥Fate ditd ves (su yz

di i sopropyl et hyl"am & i thium chl oride), meerQeated at refiux \Vn dry

di oxane or another suitable solvent (e.g. DWVF) Qunder nitrogen until the
reacti on was conplete. The resulting m xture was generall gurified by
chromat ography on ()i ca. 15 (C) Renoval of a 1, 3-di oxol b -~protectina
Goup to liberate an al dehyde The conpound contai ning the 1, 3-di oxol an-2-yl
group was suspended in an appropriate solvent, e.g. THF and treated with

hydrochl ori c acid) either as an aqueous soguigz? (e. gy or as a solution
i\en

[
i n di oxane (e ’ I oK and stirreg at nb\ t tenperjlature until the
reacti on was ) e (e.g.liy

0) but ane pahibadidem (|

| ysis). Cenerally

the m xture habolghid uted with water| and the res\¢tin preci pitate was
collected by filtration, washed w wat er and i o;&ive t he al dehyde.
(D) Reaction of an al dehyde with an Awine by reductiveManination 25 An

al dehyde (such as the product of GCer@r Procedure C) and the required
primary or secondary am ne were stirred together in a suitable solvent
(such as dichl oronet hane) contai ning gl aci al acqhic acid ( 4A nol ecul ar
sieves may al so be present) for ca. 1 h. A suitable reducing agent, such as
sodi um (triacetoxy) borohydride was then added and stirring continued under
nitrogen until the 30 reaction was conplete (as judged by hplc or tlc). The
resulting mxture was washed with an aqueous basic solution (g.g. sodium or

pot assi um carbonate) and extracted with a suitable sol veqt, B.g.
di chl oronet hane. The dried organi c phase was evaporatg d the residue
purified either by colum chronmatography or by Bpne E " cartridge. If

desired, the isolated materi al was
5 Scheme 1

wherein Hal' is a halogen atom (preferably iodo), and P’ in the compound of formula
(XI) is a suitable protecting group, such as trifluorocarbonyl.



¢ ~ ~~d ~~v~ 27 then converted into the hydrochloride salt e.g. by
treatnent with ethereal hydrogen chloride. (E) Reaction segueﬂge,Lp pr.egpare
appropriately substituted thioam des 5 E-1 Reaction of an am hesturfieeswith
chl oroacetonitrile To a stirred m xture of an am nosul fide and a suitable
base such as sodi um bi carbonate or sodi um carbonate in an appropriate
solvent (typically acetonitrile, although DVMF or di oxane can be used) was
added chl oroacetonitrile dropw se. TQ@ resulting m xture was heated to
reflux until the reaction was conplete. The 10 solid was filtered and the
filtrate was concentrated to provide the corresponding amnonitrile. E-2
Trifl uoroacetam de protection of an amnonitrile A solution of the

am nonipt.r r ; : ne
pase, | SqprEobRAtEly Afeiacl" BHbRnGR, STl teaBpRt Soitaiefior PeoBRatioh 6"

di chl oRdhiazalening sy#em: sediebe fPoerared Recording i@ Ssheds € anhydri de was added
dropwi se. The resulting m xture was stirred at roomtenperature until the
reacti on was conpl et g5 Watey was added and the m xture was exg;acugd with a
sui tabl e solvent (e.g. dichloronethane), the organic |ayer wa i ed over
anhydr ous_20.magResiNahGyl, MeCl and concent r at Be oM cPi%de product was
purified corurm? abfiumat ogr aphy {0 Provi @g tﬁeT@g(rgspsgdrﬁg/N\\v/CN
trifluoroacetgmide. E-3 Oxidati & of a cyanosulfide To a stirred sol ution
of a sulfide(8@2ch as the product of (iéineral procedure E1 ) in dX?9)
suitabl e solvent (typically nethanol/water (2:1 ), although dichl oronethane
can be used) cooled to OC was added an oxi di zi ng agent (typical oxone,

al t hough MCPBA can be used). Hhe resulting nixture was stirQ at3room
tenperature until the rea®tzon %as conplete. The reaction was|concgntrated
to reno ni c sol vents, dil utred mbrR, Ayst(gr, a rabted W th an
appropn?gig@gggbgﬁt\( /g\VBN\QLpﬁNoronetnanefﬁglne orggﬁfﬁkrgyer wasNdr i ed
and con€éntr at ed toég i de the correspondi ng cyanosul ofe. E-4 Preparation
of thioam des To a | Ution of a cyanosul fone (such as the product of
general procedure E-3 ) and 35 an organic base (e.g. triethyla \?gs in THF
was added hydrogen sul fi de&\gas. The ~~J~~~;;~ 28 resulti%I ¥ xture

was. stirred at roomtenperature until the reaction was conplete. The

m Xture was concentrated and triturated with hexane to provide thioam de. 5
(F) Reaction sequence to prepare an optionally substituted thiazole F-1
React i vi nyl stannane with a product from Procedure (A) A stirred
rrixturQEh fnet? optionally substituted bicyclic 4-anilinopyrimdine species,
tributyl (1-ethoxyvinyl)stannane (1 to 5 nolar equivalents), and a suitable

éo pfll V\ﬁﬁérém} frikahyse roh@?tlrﬁ‘lgpﬂ)cla(rl??ﬁﬁr%r@%&tig@ §UB) in €€ Bopounds of
[ r en sRhi.ne ium. oride qf.
£ it ai ST PRVAY BRI PR R e auiieht e ebindainachemeck ux i n an
appropriate solvent (typically acetonitrile, although DMF or di oxane can be
used L] reacti et.e. r o 1Kt
concéngﬁgtrle%&gﬁd 5@%&%&?%&@% &d t yt -Qr%?;t g?%?’:'%énd]\% %Vélgbgld\é\?%y[useep her to
provi dehergin dbe rsengBMDngofbﬁh@y@pue Ryenta thenbasicring eystem occurs prior to

the coupling reaction with the compound of formula(lll).

15
Other substituted thioamides are prepared using analogous processes to that shown
above.

In general, the group R? will be present as a substituent in the basic ring system
20  prior to the introduction of the group R or the anilino group. Where R? is other than
hydrogen it may in certain circumstances be necessary to protect the group prior to
performing the reaction steps to introduce the R and anilino substituents. Particular
mention should be made of the situation where R? is hydroxy; suitable protecting
groups to ensure non-interference with the subsequent reaction steps include the 2-



F-2 Reaction of a ~~roduct from Procedure (F-1 with a brom nation reagent A
bicyclic pyrimdine vinyl ether (such as the product of generzﬁl pjf@cedwe
F-1 ) and 1 equivalent of a brom nation reagent, such as I\l-bron‘bsd(,*cﬂ'ﬁl“m de
or bromne, 20 were stirred at 0OCin a suitable solvent (typically 10%
aqueous THF or dichl oronethane) until the reaction was conplete. The
resulting mxture was dried over anhydrous magnesi um sul fate and
concentrated, or in the case of brom the solid was filtered, to provide
t he correspondi ng a-bronoket one. ,{' 3 Reaction of a product from -
procedure (F-2) with a product from Procedure (E-4) A stirred m xture of an
a- bronoket one (such as the product of general procedure F2) and thioam de

L 7Dl bel (R i e b e AN
uggd) pﬁﬁ{?hp yqu{gh(,a@é{gl lﬂé@% Jconpl ¢ ’

ete. The resulting m xture was washed
with an aqueous 30 basic solution (e. g sodi um car bonate) and extracted
ith i.Labl | t L The . d d

concensrilebl RSP dran dmedhOR, 57 TRl Borrafeiy B ek, i Fley™™
pr o¥i deembealcwouldsipe v lihgnowin ftbubeqweoammechm thet Bitakor & descrﬁ}tmnmfrmval
Of a t?th ;‘F%&ma% o GBSk b Gﬁf\?&}’p@}é’er{é %%abeefm %t@ou‘ﬂcﬂé&h}‘é r

am not Rraues in Qsgrtic %nth%rlﬁe)r gaﬁ@@nofJo@gﬁ‘éﬁgﬁ%pggleédﬁe\y \ﬁnrg) 19911 2M

NaOH net hanol (1:1 ) was stirred at roomterrperature until the reaction was
I . I 1 Xt t, d t t d t t ed

ST SRR b S I L LBl i b et e W SRS

orgatm mdlm@rfomammleﬁmtcatsedh adrdlnorh, selibis dbiome taimyll xan?etsaﬂ;ﬂﬂdfq@ky( 1:1)

n r e
Sr ovi dg?cE (%(gz\{(j)%:eag\'ponglk ng gfrfﬂr?r‘r;bg‘l f%@ﬁﬁgqué@%g%%mdhggyﬁ)?xb?!é&gf&()b&
| nt er maopdrikate10 N-5-f N-tert-Butoxycarbonyl)am nol -2-chloro~ riy dine A

stirred solution of 6-chloronicotinic acid (47.3Q), diphenylphosphoryl

azide and triethylamne (46ml) in t but anol (24 wer e heat ed
under g?l E‘gUQ,H@elre?ﬁttorrbgﬁ%faﬁ”ie@r t® apays,math he caEmRRYNSh %@0 e(H%

comgentoavatlently ¢anied ol the prsenesi clug suiabRoinerdsovent, ot le&éﬁﬁal@fa a
rapi dl y.spigKg olsoédHH gi%f Orop¥ép9n<§3r'\é g?é(jé@é'ﬁatéad Yioear agﬁ etHe?,

preC|p|taewas Stirre one hol |Itere The so was was
wi t h waramati;dhydracagbom ov s dipadar APOticosgivert sieh astaaetomrpmetdn(tlﬁmgr)r as a

al e b bd
725 (PUPOGR & dorglranéy jfb@%tg?@(%ﬁ@shn%r?%?ﬁ‘%1;5*)"%23@“%3@ g o
mat er | é?orﬁypr§iﬁf§§b’l@1i99' @C.carried forward to the appropriately
supgtituted pyridopyrimdine internediate according to the procedures as

d V\l) 5/ 19774, J 1996, 39 823- 1835 dJ
Chom | Sitionailr the o 1 B, SUBTA 303 10ms59Ace S1ER HHRE. cApIREE dade by
such psodmde rtmegﬁncludbwteofgm armn@)suctj@[thn@tWIammenaii an alkatiee aatth

4,6-d d
To a i/%gogl(r)gs'lr% gé)[ﬁ%% on o ’d| ch lﬁ?r%%%éﬁ“ %qr%gsﬁﬁﬂpcm%%@n%l a((:|320
m), 3byaride Qréwf@ﬁmfl uoro benzoi ¢ acid (33.35 gr ams, 215 mmol es) was
adgled sol id sodi um hydrogencar bonate (110 grans, 1.31 rml es) followed by

porti addi tion e i et h mTDnI um di.chl or oi ad ns,
D a0 s PRI WISt PO, Sl cr o cddhe 182 0o e,
filter witht ther asiavElLL, heheresiplLuld es. hdreinbeforms defiged,0br disr e free base wgshed

with 200 i 8o 35 KR BEOUEL haRSHbdfFe Lekiheg! @ Was concent rated and

redi ss

30 The compounds of formulae (II) and (lll) as defined above, the reagents to substitute
the group R' and the reagent(s) to convert the group T into the group R' are either
readily available or can be readily synthesised by those skilled in the art using
conventional methods of organic synthesis.



s!~fnl ~J~~ ~Z 30 mxture of ethyl acetate (1 litre) and a 0.2 N
solution of sodiumhydroxide (1 litre), added to a 2 litre sepprajory---q
funnel and extracted. The organic |ayer was washed w th an addi ti tral 260
m of water. The aqueous |ayers were conbined and acidified with 2N
hydrochl oric acid. The resulting precipitate was collected 5 by suction
filtration, washed with water and dried under vacuumat 60C to yield 46.5
grans (779 of the title conpound. 'Iéq;NR (400 MHz, DVMSO-d6) 8: 8.04(d, 1
H, 7.1 (s, broad, 2H), 6.63(d, 1 H SI-MB nfz 280 (M1).

4- Fl uor o- 5-i odo-i satoi ¢ anhydride 10 Anhydrous di oxane (0.5 litres),

2-am no- 4-fl uoro-5-iodo-benzoic acid (46 granms, 164 nmol es), and

trichl @qro f r one

[ tro AeoRlcaed HRRe hedimpclind o BPulcAf (TEBaRY) mify Berdiifferted &
condengBpth efh@@@%’t“i’d?f ey a(&)eayuﬂmlcahﬁww&rgna#m ohehe appropaateand
heat edsusstitaéhmsr fsgbsﬂt@ehwugm T@@pmpﬁate @nem.e@uuﬁ@tnem @ekoftR byapnsieol and

e I AR Ao oA T et 04 ST A THE] o 2

undger vacuum at roomtenperature to yield 45.5 grams (90% of the title

17y g HH telfefor @B, Ray aisd  BE: Bae oo el Sy rblevaft 244

4- ChI oindednédiatycomagund e am@ﬂeerpnta@meelwms:odramndopdon o the el peastinn
4- Hydr fB%r@péorgdé’ cBnidddeéHfd’rﬁmé '(l)t%gﬁlgJ &g&rggd'tﬁgéinigcgba’@ th&r %sb' for ESrlvert

4-fl uoro-5-1 0|sat0|c anh m"mesl(l
f or manPAEroraeR4Rd © (fQHT‘Q'@ Haﬁ% a h%@ﬂ@@?“"@\é}fécoﬂﬁmﬁ A }jpi”ﬁréocﬁfy litre
oneg neglibde@fdntreddth. W th a magnetic stir bar. The m xture was placed
under anhydrous nitrogen and heated at 110C for 6 hours. The m xture was
allowed to cool, followed by concentrating the reaction m xture to one
third iThe oong:qmakisvof uwemuola t(he andt @aits ethepeofattave Binticamearl Bictigtymiag ur e
was po o (PR eck Di solid
P[egg)tngg Eéb‘ﬂer’e u‘méﬁtére Heit frﬁum&fﬁ ftﬁ?epdbfew tmggﬁepklﬂﬁbﬁct@rtb%%

was co su0|onf tration
addi t i §Tﬁib3tﬂw€nd40FrEé3'6'fR anaymes aadiaeis effechen selagted gl ings whase gewid

the titl d. ~H
ng@E 4%%0%%% ésbBL?QirCE@Q(rQyﬂfsﬁ{gklﬁgéeO&,tl;ﬂfyl H)e |8 13((8:0ml)ol|ﬂ|;1

7.49(d, 1 H. ESI-M5 nz 291 (M1 ). 35 ' ~~rnr J J~~;- cc~~~ 31
4- Chl oiTae6-pregent? -ifklexticn atmulsazalsm n@rdsv,mﬂee;)cbd)ltmploc.iad'sr hiofnydrnediaor(l)dear(d@. 6

di et hYTPEP ARG Ny BchPaple s t0r SRR ARy B iR TR AL RL R | e
wi t h apatigh@rlycinghertraaimentioé dmtd@isemﬂd@tm byearoteinl dyrosineykinase agtivittogen 5
angl hegpgll 49 r@m%i\tr#@hgrﬁé‘dd@% fa?fd e NRAHES -didd1Bed Thehitforkas a%bb@wed‘r{é)

cool, followe oncentrati he reaction r’ilxturetoa‘_l g%%ﬂl ]y\nsh
r esi duEOMpQUp ?‘s ¢ RIESHR '%1 H“d?%l%%ﬁﬁ' Kareefub far |t ?rtéﬁa | uene
(0.1 1 dtsoedersﬁwseuﬁ tservarst cserbE: R tanall eGP - mdmysucﬁms&reaecwgr@nwas

of pﬁfiﬁﬂ?‘iﬁ”ﬁ%ﬁé%tﬁ%”é‘*%aﬂﬁ' o blBe e " A FBRCRITRA, Bndle’

m xt ur esowasi$i | tered and the remmining solids were washed with mni rral
dlfgnl oronet hane. The di choronet hane filtrates were conbi ned, concentr at ed
to a saolid, and dried under vacuum at roomtenperature to yield 28.6 grans
(67% % Ltrfrt@rtfﬂﬁﬂe@tc@nﬁbéumenm W'@Q@(ﬁ mthoécﬁlyeatme@t Ob aOQP@anloH)

523 76( danﬂcnéﬂ)sub?ecﬁ%ﬁﬂfenhg*ﬁom %Sbrsb(ﬁjéﬂ raedR%dVbY proteliP tyrosine kinase activity,

Br OrrPncluémg suscerﬁ%le ma%lg}qanmes WP\IC% comprises administering to said subject an
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt

30 or solvate thereof.

A further aspect of the present invention provides the use of a compound of formula
(), or a pharmaceutically acceptable salt or solvate thereof, in therapy.



2- Bronot hi azol e- 4- car bal dehyde (6.56g,34.17mmol) [A T. Ung, §iP¥ne/
Tetrahedron: Asymetry 9 (1998) 1395-1407]and ethyl ene gl ycol 5 QnﬂpML
102.5 mmol ) were heated under reflux in toluene (50nl) ,with a Dean and
Stark trap fitted, 20 for 18hr. The product was concentrated and purified
by col um chromat ography (15% et hyl acetate /hexane) to give the product as
a yellow solid (6.03g); mz 236, 238. 4-(1, 3-D oxol an-2-yl ~
5-(tributylstannLrl)thiazole 25 2-Br -4-(1, 3-di oxol an-2-yl) thiazole (6.4
g ,27.14 mmol ) was stirred at -78 C i'"h dry THF (38nml). 1. 6M n butyl |ithium
in hexane (18.6mL, 29.78 mmol) was added dropw se under nitrogen. After

30m n at this tenperature, tributyl tin chloride (7.35nml, 27.14 mmol) was

dded
e M fpRMer Sspdprol GRTe8EtTe Mo BRI HEY RS %8@%@%% "
or gani &l)ewt ahasmaseptienlYeacqaniaoe S)altaﬂdselvat@ot’r@tre@f, Pseparationss a

tritur ahfcambRt for WhE ¥RBIMERXS QSR aRd rhﬁl‘i’gdﬂ?\tt%hohté?luors were decant ed,
corrbl ned and concentrated to give a brown ofl (11.88g); mz 444 450. 35 r

r, ~~~~-~ t~~2 32 Substituted anilines were in general prepared by
ana$ og¢uﬁ1rtmet asgect of theqeresent inverstibn prailebih@arstohadomipamd of fopmela St ep

1: Prepar t

appr op (oo e henAGRuGH B aRable Sal SCEBRR hefeds, I S BRERSRyS R or ¥

t r eat ethedicamenbios éhs tredtragnbof peagiasia. car bonat e or sodi um hydroxi de in an
appropriate solvent, such as acetone or acetonitrile. The appropriate aryl
or heteroaryl halide was added and the reaction m xture heated or stirred
at r ooMYhilstpleisRassidlefar thegpempenngs;satisft sAvatas aitbe riesemanyeriighia ri| e

WasgQ I e'BSBV&ﬁnin'ibtél%QﬂQs trﬁﬁﬁe\kl%ehﬂééld "8s Weﬁ%dttbgjrést@ﬁ theV\RetheVfaffrofand
di chl or rret hane. c(al eous | ayer was extracted with further

di chl oP ﬁﬂpﬁ‘éﬁ%t' Yt he conbi ned di chl or onet hane | ayers were
concentrated in vacuo 15 Purification B: renoval of insoluble material by

11" 2810 NP ORERITS! 371 AR robdiR, TRRRHOAD LKL W& Coldidgaeup. and

chroma a e corresF ng ani l'tne 20
The pr @barraaeemﬂqal 6omw§59rh@qmls«w@téeasiyor¢%tc9mqwdh9ﬁ tihoRr &

atmsp ﬁétrﬁa@étﬁmzeaét% piabla%e &t /&aéél‘?ate 'tﬁer%otﬁutd hér sathv ok bEdmekhanol ,
THF, or xtures

r onot e,.sol en reduction was
1 o hb oAl AcSantaols BHEREs BB BIAMBRIS s 1o okt mg o 1
excess solvent, and the resulting solution concentrated in vacuo to gi ve
the de d_ani [ n case e nilijne th HCI
P BP ror RIS S35 SSeRe I IC R tE! By, bR
sal t Anedeatapvinedeqrapent bfyastucehingeedied'spenuhmdbse Such a unit may contaln

4- F a
%QI olrf%}ogg%gﬁuoro err:fglyrg ranl?glg'%rﬁ?zt%l%éﬁg’ more preferably 5mg to
3 chl or'89mg af £ GRsPRINE OF %rmw q-ﬁeztdcmw)themdltlon being treated,

3- Chl ottite foutéd of ladefinieradyh exy)tas idgen deidghtzand\chditior?d2the patient.
4- Benzyl oxy-3-chloroaniline; mz (M1l )+ 234 and, in appropriate cases,

t heir hydrochloride salts. 35 Jt..sL L'wL
Pharmaceutical formulations may be adapted for administration by any appropriate

25  route, for example by the oral (including buccal or sublingual), rectal, nasal, topical
(including buccal, sublingual or transdermal), vaginal or parenteral (including
subcutaneous, intramuscular, intravenous or intradermal) route. Such formulations
may be prepared by any method known in the art of pharmacy, for example by
bringing into association the active ingredient with the carrier(s) or excipient(s).

30
Pharmaceutical formulations adapted for oral administration may be presented as
discrete units such as capsules or tablets; powders or granules; solutions or
suspensions in agueous or non-agueous liquids; edible foams or whips; or oil-in-
water liquid emulsions or water-in-oil liquid emulsions.

35



33 4-(Tri butylstan ~I ~thiazol e-2-car bal dehyde g vy
4-Brono-2-(tributyl stannyl)thiazole (T.R Kelly and F. Lang, TQet"réﬁed‘r"‘dh
Lett., 36, 9293, (1995)) (15.0g) was dissolved in THF (150ml) under a
nitrogen atnosphere, cooled to -85C and treated with f-BuLi (1.7M in

pent ane, 43ml). The m xture was 5 stirred at -85C for 30m n, and then

N-f ormyl nor phol i ne (8.4g) was added by syringe. After further stirring at
-85C for 10mn the mxture was allo to warmto roomtenperature. Water
(200nl) was added and the m xture was extracted with diethyl ether (4 x
100mL). The conbi ned et hereal extracts were washed with water, dried
(NaS0O4), and concentrated in vacuo. Chromatography on silica) eluting with
10 10%3’% ébe@tﬁ?ﬁ#nﬁ)mﬂﬂé{ﬁbﬁé‘ead Sﬁtéﬁ ?W%H%@&a@ )ﬁ&leﬂE{rQﬂldn ﬁn‘éy[ 4] DVSO

(1 gHO% gg@gqgarq ld}scg'ete pa ches |ntgnde<§] to remaln in mglma’te contact W|th ’81e

6- | odgep@efrﬂn@bﬂh@zympvem f&r & prelopigednyériod bf ﬂﬁ@' Py ‘ék'ah@mb nthePacthar ed
accordin

rocedure fro 3-fluorabenz
i or olsesy R L HEES S erer B Thbihaieh B REDEORET 88 deeralydesaribedy. g3
(s,51 i PhaBnd&utcal Reblearchd 368, 648 (1986) ; 8.09 (d, 1 H); 8.00 (d, 1 H);
7.61 (d, 1 H); 7.52 (d, 1 H); 7.44 (m 1H,; 7.20-7.33 (m 3H); 7.15 (m
1 H; 5.21 (s, 2H); M5 mz 506 (Ml ).
6- | odoPharraceuiina fermylatiags 2eaptash fapienical -adminisieationi maxyhg ferrmeateg
Prepar g éﬁﬁﬁ’ﬂ’eﬁté’gcﬁé%\n‘?éogﬁgﬁér@sl&nér%ﬂons powders, solutions, pastes, gels,
(4-(3-1l uorobenzy 0 f ' uor ophenyl )am né and 4- chl or o- 6-i 0do- qui hazol i ne.
~H NVRSPBYBAE®S @y' 1H); 892(3 1 H); 857 (s, 1 H); 808(d1
HJ0 7.85 (d, 1H)753(d,1H) 7.50 (d , 1 H); 7.43 (m 1 H;

¢ 20erpebodibicsiua bl frdt meaR huns o AR AR Wt 62

Pr epar é?dr'rmtatmrta raget préferatdyluapplied rasma topical ointment or cream. When

(4 (3 n X y
ofdor- -l oﬁyhﬁngl}z.'gﬁl nénﬂékﬁﬁf‘/{%yz{%g%t?ﬁ)%é %rrlplo%egd \%th efhﬁba 9.14
(s 1 Hparaif "8? Qs watgr—mgc@ie pintment bage g Altemativayy, the astiveyngreg |en17n'gay (d, 1
H)15 7. B8fdrmdlated it creand ith. A8oll-A-dldtér Gredm basebh a wat8Rir-6il BEBe. M5 miz 30
502 (M+l ) 6-1 odo-~4-benzyl oxy-3-fluoro~henyl)-aui nazolin-4- rLI am ne
Prepared according to Procedure A from 4-benzyl oxy)-3-fl uorophenyl am ne and
4chl or Bhérmadeutpal amaliatiens 'adapidd {dDMBOaa6 adeniBidtrationd tbithe &y@SmCMdel H) ;

8 57 (Exe dd'opélqglhers/agqﬁh% Zac’i%ﬁ) tnagedégntog E% E&veﬁ) 05} ?é} é@e%jin st@a?%, (m
IVB i z carrier( aspecsl YCﬁjbaqUIBOl@WM@'ﬁtobenz |l ox hen | - uin zolin-4- am ne 5

Prgpared according to Procedure A from ( -(3-fluorobenzyl oxy)- phenyl ) am ne
and 4c | or o- 6- |0d olin

@a(rgacqut f(%n@.gaﬁ g%)tegf\l ééoélaal %q;ur?ls,trq;@n(g the 519211}1 @gﬁ@% 1
H); 7 Rirenges, maatllléﬁbnd?nééth(wasﬂed-l) 7.03 (d, 2H); 5.13 (s, 2H); M5 m 472
(mM+l ) 10 ~~1,3-Dioxolan-2- rLlI)-furan-2-yl -7-meth benzenesul phon rLl
phenLrl| -am ne Prepared according to Procedure B f
met hoxPhaunaeguidan farmyulationsadapigdsiof TectaBadminerati@o maybe preserdey as

1025’36(%”%%%'%80?%%3&%”1&@ 7. 62(m 3H), 7.32(s, 1 H 4.09(m 2H),

4- (4- benzenesul phonyl ) phenyl - 7d| oxol an-2-yl)-2-(tributylstan nyl )fu ran.
H ., 8. Ph@pmadeldlcal %Wlatloris Bl apf@d1fof thasal B4frinistratibn whebSintthelcaier s 99(s,

- O3 £ Py BIEcITR g Gaame poudier 1o & PRYAE Sed B FRple R B0 B act e
t oget hé0asnicror@rwhietius administeze irothecmawasr in which snuff is taken i.e. by rapid
30 inhalation through the nasal passage from a container of the powder held close up
to the nose. Suitable formulations wherein the carrier is a liquid, for administration
as a nasal spray or as nasal drops, include aqueous or oil solutions of the active
ingredient.



collected by filtration as a yellow solid (1.8 g); mz 381 (M1 % .
~6- (5- (1. 3-Di oxol an- 2-yl ) - fur an- 2- 15 L 0l
rLpyridof~[.i.4-dlayrimdin-4-yl)-(4-(3fluorobenzyl oxyl - phenyl)-am ne 25
(6-Chl oropyrido[ 3, 4-d] pyrimdin-4-yl)-(4-(3-fluorobenzyl oxy) - phenyl ) -am ne
(1.85g) and 5-(1, 3-dioxolan-2-yl)-2-(tributylstannyl)-fu ran (3.82g) in

di oxan (40ml) were reacted together as in Procedure B. The m xture was
evapor ated and the residue suspendedé%? di chl oronet hane. This was then
filtered through Celite and the solv evapor ated. The gummy resi due was
then triturated with hexane giving a 30 beige solid (1.74g); mz 485 (Ml
)+. ~4-(4 ~3-Fl uorobenzyl ox

- ~yl
-G AL sinflenohs Bt i itgs 000 A8y nstute e,
(1 g) Qaalcésdys rqrbmgtsswalﬁhymaw §Eaaemr@é@%£ydmw [ \@r@ughwﬁfaS(qugz)
57(11 hetéredtdcsl presslirisedasrokols, rfe%uﬁéer@oraﬁg)fﬂbfbrg' oxan (35nl) were

reacted together as in Procedure B. The sol vent was evaporated and the
resi due suspended in dichloronmethane. The m xture was filtered through
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L% - BUOTe. the, formuuations, Tay. INlusie, SYasr, PERRtRGSOTRRRRS Ny fof AUt hAVESh- 6.

) - f ur aredgz80 toatheatypehgtiéormulation in question, for example those suitable for oral

g;a %ghggg;ﬁmgmdéaquﬂa%srfbébammg)agemé.do[ 3,4-d] pyrimdin-6-yl)-furan-2car

5- ((4-(3-Fl uoro-benzyl oxy- 3- br omophenyl am no) - pyri do[ 3, 4-d] pyri m di n-6-yl) -
furan- Zear bt hedhiring Beatrdent with~& &Smpound, salt or solvate of the present

invention is usually a mammal, such as a human being.

30 A therapeutically effective amount of a compound, salt or solvate of the present
invention will depend upon a number of factors including, for example, the age and
weight of the animal, the precise condition requiring treatment and its severity, the
nature of the formulation, and the route of administration, and will ultimately be at
the discretion of the attendant physician or veterinarian However, an effective

35 amount of a compound of the present invention for the treatment of neoplastic
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ne; N-[4-Benzyl oxy- 3-bronophenyl]-7-f]uoro-6-chl oro-4-qui nazol i nam ne;
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effective amount of a salt or solvate of the present invention may be determined as a
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9.3 (1de|s$¢dQombcned—tre)ra@emmc(eﬁe@ts) 8.2 (1 H, s) 8.0 (1 Hs) 7.1-7.8 (7H m

7. (le) 5.2 (2H,s) 4.1-4.3 (4H brn) 3.3-3.5 (2H, bs) (hidden under H20
pea .2 (3H, s% mz 548( Mtl )+
Certaln embodiments of the present invention will now be illustrated by way of

example only. The physical data given for the compounds exemplified is consistent
with the assigned structure of those compounds.

30 'HNMR spectra were obtained at 500MHz on a Bruker AMX500 spectrophotometer,
on a Bruker spectrophotometer at 300MHz, on a Bruker AC250 or Bruker AM250
spectrophotometer at 250MHz and on a Varian Unity Plus NMR spectrophotometer
at 300 or 400 MHz. J values are given in Hz. Mass spectra were obtained on one of
the following machines: VG Micromass Platform (electrospray positive or negative),

35 HP5989A Engine (thermospray positive) or Finnigan-MAT LCQ (ion trap) mass



20 Example 3 Mo\l /\ NI NO/ I ~F/ N25 opEt ety
N~4-[!3-fl uorobenzyl ) oxyl phenyl -6-f5- 05 ol wd

~f 2- (et hanesul phonyl ) et hyl ] am no) net hyl fury-4-qui nazol i nam ne Prepared
according to Procedure D from

5- (4-~4-(3-fl uorobenzyl oxy) ani | i no}-6qui nazol i nyl)-furan-2-car bal dehyde
(0.6 equiv) and 2-net hanesul phonyl - et hyI amne (1 equiv). ~H NWR 400 VHz
(DVBO-d6) 9.40 (s,1 H; 8.67 (s,1 H,:8.30 (d,1 H; 7.86 30 (d,1 H); 7.75
(d,2H); 7.43 (m1 H); 7.30-7.21 (m3%§ 7.15 (m1 H; 7.07 (d,2H); 6.80 - Q
5J~r~~2 385 (d,1 H; 515 (s,2H); 4.40 (s, 2H); 365(m2H); 3.40
(m2|—|) 3.11 (s, 3H); I\/Bn12547(|\/Hr1 .Exarrple40~FN\ a O~"S~~ N

f2 rretﬁanes Téh%n%rﬂam?gf 20@2( ‘}T}B“W auu nazol ?rgg;cﬁeﬁgﬁﬁtg

Pr epar @ sgmgdntgrmg ta;esp rfﬁolated of WhICh were too unstable for full
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(7 H0- 7eO@mrincBdmatogfabHydict thie; pLﬁlﬂl;tétléls oﬂs‘,bmeﬂrgé?"lodcmnﬂﬁ)useﬁ R/[éré}s Sald)a57\;>. 60
wa .

E% )ge'?&%?f%m 56555 2256408 Gngehy BT tn 4 sRiveiie fyisgeii iitllgn Bsige (4-1
3
2-

fl uor obenzyl )oxy] - 3-nmet hoxyphenyl)-6-f

( [2 %hg@@ﬁ%‘g&ggﬁiﬁﬂé@ft Bk 28RS the fract|0|E)rb0|IE|inrge gt 40-600C, or at 60-

nmet hLr %) - qui nazol I nam ne ep according t
Proced8PBCF from

6- 1(deEﬂﬂgr(r§fér|3lﬂ@(j{&tﬁ*]étﬂéﬁxy) 3rret hoxypheny) qui nazol i n-4-ylam ne (1 equiv),
2- et hopyyd By Ll Ll Oty yisulshoxi o
THF refers to tetrahydrofuran.
HPLC refers to high pressure liquid chromatography.
NMM refers to N-methylmorpholine
15
Useful preparative techniques are described in WO096/09294, WO97/03069,
WOQ97/13771, WO095/19774, W096/40142 and WO97/30034; also described in
these publications are appropriate intermediate compounds other than those
detailed below.
20
Preparation processes specified in the prior art or in the experimental details below
for compounds with a particular basic ring system (1) to (6) above may be suitably
adapted for others of these basic ring systems.

25
General Procedures
(A) Reaction of an amine with a bicyclic species containing a 4-chloropyrimidine
or 4-chloropyridine ring
The optionally substituted bicyclic species and the specified amine were mixed in
30 an appropriate solvent (typically acetonitrile unless otherwise specified, although
ethanol, 2-propanol or DMSO may also be used), and heated to reflux. When
the reaction was complete (as judged by tic), the reaction mixture was allowed to
cool. The resulting suspension was diluted, e.g. with acetone, and the solid
collected by filtration, washing e.g. with excess acetone, and dried at 60°C in
35 vacuo, giving the product as the hydrochloride salt. If the free base was required




25 equiv), N-bronosuccinimde (1 equiv) and

N-(trifluoroacetyl)-N(met hanesul phonyl et hyl ) -ami nomet hyl t hi oanide JUL zg.?
equiv).~H NVR 400 MHz (CD30D) 9.40 (s, 1 H); 8.79 (s, 1 H; 8.76 (d, 1 H);
8.38 (s, 1 H; 7.89 (d, 1 H; 7.50 (s, 1 H); 7.40 (t, 1 H); 7.34 ( m, 1
H); 7.27(d,1H) 7.22 (d, 1 H); 7.08 (d, 1 H); 7.03 (t, 1 H);
5.19 (s, 2H); 4.81 (s, 2H); 3.85(rr) 2H); 3.75 (m 2H); 3.10 (s, 3H); M
mz 594 30 (M¥l )+, 592 (m1 )- = J~..~L ~~~~ 39 Exanple 6 O ~N~ |

. 26 NN
1 N\ JN5N~4f(3quorobenz -
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6-i odo X Naz0} n dqgequiv),
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equi v). ~HN|\/R400I\/Hz(CD30D) 9.44 (s, 1 H); 879(s 1 H; 876 (d, 1 H;
8.37 ( : d e H) ; . 7.46 (d, 2H);
7.38 (4 (s, 2H);
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15 (C) Removal of a 1,3 dloxolan-2-vl protecting group to liberate an aldehyde
The compound containing the 1,3-dioxolan-2-yl group was suspended in an
appropriate solvent, e.g.THF and treated with hydrochloric acid, either as an
aqueous solution (e.g. 2N) or as a solution in dioxane (e.g. 4 molar) and stirred
at ambient temperature until the reaction was judged complete (e.g. by tic or
20 LC/MS analysis). Generally the mixture was diluted with water, and the resulting
precipitate was collected by filtration, washed with water and dried to give the
aldehyde.

(D) Reaction of an aldehyde with an amine by reductive amination

25 An aldehyde (such as the product of General Procedure C) and the required
primary or secondary amine were stirred together in a suitable solvent (such as
dichloromethane) containing glacial acetic acid ( 4A molecular sieves may also
be present) for ca. 1h. A suitable reducing agent, such as sodium (triacetoxy)
borohydride was then added and stirring continued under nitrogen until the

30 reaction was complete (as judged by hplc or tic). The resulting mixture was
washed with an aqueous basic solution (e.g. sodium or potassium carbonate)
and extracted with a suitable solvent, e.g. dichloromethane. The dried organic
phase was evaporated and the residue purified either by column
chromatography or by Bond Elut™ cartridge. If desired, the isolated material was
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5-(4-{3-fluoro-4-(3-fluorobenzyl oxy)anilino}6-qui nazolinyl)-furan-2-carbal d
ehyde (0.6 equiv) and 2-net hanesul phonyl et hyI amne (1 equiv). '"H NWR 400
MHz (DMSO-d6) 9.61 (bs, 2H); 928(b?,7 10 8.80 (s, 1 H); 8.34 (d, 1
H; 7.87 (m 2H); 7.59 (d, 1 H) (m 1 H; 7.2 - 7.38 (m 4H); 7.18-
(m 1 H,; 6.83 (s, 1 H; 525 (s, 2H); 4.42 (s, 2H); 3.60 (m 2H); 3.45 (m
2H, obscured by water peak); 3.16 (s, 3H; M5S nfz 565 (M+l ). Exanple 9 15
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according to Procedure F from 6-i odo- 4- (1- benzyl -
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2ethoé§ P pequancetg.nighare abpropriately spbstivitedthiogmidas (1 equiv) and
N-(§ri ELvd’k@@a@n@f}ad\ammwitghohr_ogba(cgs_tghmm noret hyl t hi oam de (1
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N 5 N- (hepeaditing Aixtie yyasheated to)refuxsintil the reaction was complete.
f froret baIne aasFenyd et fmblfmﬁeowa@td@wbeﬁtrét@mbl prévitid W@&ﬁé@@n@mg
aminonitrile.

E-2 Trifluoroacetamide protection of an_aminonitrile
A solution of the aminonitrile (such as the product of general procedure A) and an
15 amine base, such as triethylamine or NMM in a suitable solvent (e.g.
dichloromethane), was cooled to 0°C and trifluoroacetic anhydride was added
dropwise. The resulting mixture was stirred at room temperature until the reaction
was complete. Water was added and the mixture was extracted with a suitable
solvent (e.g. dichloromethane), the organic layer was dried over anhydrous
20 magnesium sulfate and concentrated. The crude product was purified by column
chromatography to provide the corresponding trifluoroacetamide.

E-3_Oxidation of a cyanosulfide
To a stirred solution of a sulfide (such as the product of general procedure E1) in a
25 suitable solvent (typically methanol/water (2:1), although dichloromethane can be
used) cooled to 0°C was added an oxidizing agent (typically oxone, although
MCPBA can be used). The resulting mixture was stirred at room temperature until
the reaction was complete. The reaction was concentrated to remove any organic
solvents, diluted with water, and extracted with an appropriate solvent (e.g.
30 dichloromethane). The organic layer was dried and concentrated to provide the
corresponding cyanosulfone.

E-4 Preparation of thioamides
To a solution of a cyanosulfone (such as the product of general procedure E-3 ) and
35 an organic base (e.g. triethylamine) in THF was added hydrogen sulfide gas. The




Prepared according to Procedure D from

5-(4-{3-fluoro-4-benzyl oxyanil i no}-6qui nazolinyl)-furan-2-car b:ﬁ:\;ﬂ?hryd%.(zo. 6
equi v) and 2-nmet hanesul phonyl -ethylam ne (1 equiv). 'H NVR 400 aland
(DVBO-d6) 8.83 (s,1 H; 8.35(d,1 H; 7.89 (d,1 H); 7.83 10 (d,1 H); 7.59
(d,1 H)y; 7.48-7.31 (m7H); 7.26 (s,1 H; 6.83 (d,1 H); 5.21 (s,2H); 4.42
(s,2H); 3.60 (m2H); 3.44 (m 2H, obscured by water peak); 3.12 (s,3H); M
mz 547 (MtH+). Exanple 11 15 o~ N ~ 8 ci OSON-~O-1 \ ~N'" NJ

N ( 3- Chl or o- 4- benzyl oxyphenyl -6-f5- (2 [ 2- (et hanesul phonLr| et hyl | am no

met hyl furyl|-4-pui nazolinam ne 20 Prepared according to Procedure D from
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(e%ll\J/:S\g r@é)”'dﬂtlg i f(E @\gd%;' Biveay ot §bBM %ﬁ&a(@reeﬁﬂil%e re'é'cMﬂ?wf’é%ocW?Iete
(d, 1 9n7|x§{5e§vﬂas qor%entrptqci %g trltyrqqfed V\yltmbeyarﬁlto( mov%thle,arg@e(m 2i_|)
7.35-7.30 (m 2H); 7.28 (d, 1 H); 6.83 (d, 1 H; 5.25 (s, 2H); 4.42 (s,
2H); 3.62 (m 25 2H); 3.44 (m 2H); 3.12 (s, 3H); M5 mlz 563 (MtHt). Q ~
~~L z~~z 42 Exanple 12 ~/1 /| Ov v _FN\ I GO QS ~N/O ~\ ~N/ N

N ~83- Ciff )dReactidnf Seduaemcedb gareparecary bptiemslly-substifitéd tieiagolenet hanesul phonLr |
et hyl | am no) net hyl ) -2-furyl | -4-aui nazol i nam ne Prepared according to
Procedure D from
5- (4-(B- 8 A) nyl ) - f ur an- 2- car bal

dehydeA(er@oeﬂﬂ&tWe We%m PH Eﬂhf&&’bi% ai @-’é‘nﬂﬁlo rlﬁﬁﬂihe\!)specﬂé’sNNR 400
qa)ﬁ?PG %@ 32(b ?. :(Ii?-l) 34" (d, 1
: SD%/E(%Y Teijexyying St@ﬂ”a A (wlary qﬁI}JW r’ﬁn 1 Su't?b?zt 10 7.23
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resulting mixture was concentrated and generally purified by ftrituration with
15  diethyl ether to provide the corresponding bicyclic pyrimidine vinyl ether.

7.98

F-2_Reaction of a product from Procedure (F-1) with a bromination reagent

A bicyclic pyrimidine vinyl ether (such as the product of general procedure F-1) and

1 equivalent of a bromination reagent, such as N-bromosuccinimide or bromine,
20 were stired at 0°C in a suitable solvent (typically 10% aqueous THF or

dichloromethane) until the reaction was complete. The resulting mixture was dried

over anhydrous magnesium sulfate and concentrated, or in the case of bromine the

solid was filtered, to provide the corresponding a-bromoketone.

25 F-3_Reaction of a product from procedure (F-2) with a product from Procedure (E-4)
A stirred mixture of an a-bromoketone (such as the product of general procedure F-
2) and thioamide from Procedure E-4 in a 1:1 molar ratio was heated to 70-100°C in
an appropriate solvent (typically DMF, although acetonitriie and THF can be used)
until the reaction was complete. The resulting mixture was washed with an aqueous

30 basic solution (e.g. sodium carbonate) and extracted with a suitable solvent, e.g.
ethyl acetate. The dried organic layer was concentrated and the residue was
purified by column chromatography to provide the corresponding trifluoroacetamide
aminothiazole.

35 F-4 Removal of a trifluoroacetamide protecting group to liberate an aminothiazole




Compounds of the present invention were tested for protein tyrﬁsiqa,kLn e
I nhibitory activity in substrate phosphoryl ati on assays and ce |J Jul Lo
proliferation assays. 2n Substrate Phos~horyl ati on Assay The substrate
phosphoryl ati on assays use bacul ovirus expressed, reconbinant constructs of
the intracellular domains of c-erbB-2 and c-erbB-4 that are constitutively
active and EG-r isolated fromsolubilised A431 cell nenbranes. The 25

met hod neasures the ability of the i ated enzynmes to catal yse the
transfer of the g-phosphate from ATP"0nto tyrosine residues in a

bi oti nyl ated synthetic peptide (Biotin-G uG ud ud uTyr Phed uLeuVal).
Substrate phosphoryl ati on was detected followi ng either of the follow ng
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i ncubacetrespending @mine dydamchieride salhperature with 15 5 v vhd 2, 2 nM ATP,

0.25 nC [y-33P] ATP/well, 5 nmM peptide substrate, and test conpound

(diluted froma 10nmM stock in DVSO final DMSO concentration is 2% in 50
mv MoP8ypthesis ofrntermggdiates was terninated by the addition of 200 m of

PBf) conl-gi[Ni-tegt-ButdxEHrabn@ibdra 2icHIB dtp@ SPA beads (Amershaminc.), 50
mvl ATP,, 1 EDT/ 1 OgX-100. T it | at | ed and
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b3+++4+++5++Q+++7+++8+++9+++10+++11+++2+++ | ~ J~~.. ~==2 44 | C50 val uesS
thol < BlaBchw e 59l wap WRSIEHWIN ater fRd OrigdgnALkBiat JT G, RIS Col | Ul ar
assays fitievsomypeuns $2g) @ ewpalel biovi splidi mspaj44-146°C; SH [2Hg]-DMSO
8.25(1H,d), 7.95 (1H, bd), 7.25 (1H, d), 6.65(1H, bs), 1.51 (9H,s); m/z (M + 1)*
229.

20
This material may subsequently be carried forward to the appropriately substituted
pyridopyrimidine intermediate according to the procedures as described in
WO095/19774, J. Med. Chem., 1996, 39, pp 1823-1835, and J. Chem. Soc., Perkin
Trans. 1, 1996, pp 2221-2226. Specific compounds made by such procedures
25 include 6-chloro-pyrido[3,4-d]pyrimidin-4-one and 4,6-dichloro-pyrido[3,4-
d]pyrimidine.

2-Amino-4-fluoro-5-iodo-benzoic acid

To a vigorously stirred solution of dichloromethane (700 ml), methanol (320 ml),
30 and 2-amino-4-fluoro-benzoic acid (33.35 grams, 215 mmoles) was added solid

sodium hydrogencarbonate (110 grams, 1.31 moles) followed by portion addition

of benzyltrimethyl ammonium dichloroiodate (82.5 grams, 237 mmoles). The

mixture was allowed to stir for 48 hours. The mixture was filtered to remove the

insolubles. The remaining solid residue was washed with 200 ml of
35 dichloromethane. The filtrate was concentrated and redissolved in a one to one




Human breast (BT474), head and neck (HN5) and gastric tunor (N87) cell

lines 5 were cultured in | ow glucose DVMEM (Life Technol ogi es 1PB20:C -
containing 10% fetal bovine serum (FBS) at 37Cin a humdified 10% C02, 90%
air incubator. The SV40 transforned human mammary epithelial cell |ine HB4a
was transfected with either human Hras cDNA (HB4a r4.2) or the human
c-erbB2 cDNA (HB4a c5.2). The HB4a clones were cultured in RPM containing
10% FBS, insulin (5 pg/m), 10 hydro%(brtl sone (5 pg/m), supplenmented with
the selection agent hygronycin B (50pg/m ). Cells were harvested using
trypsi n/ EDTA, counted using a haenocytoneter, and plated in 100 m of the
appropriate nedia, at the followng densities, in a 96-well tissue culture
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4-Hydroxy-6-iodo-7-fluoroquinazoline
Dimethylformamide (0.5 litres), 4-fluoro-5-iodo-isatoic anhydride (45 grams, 147
25 mmoles), and formamidine acetate (45.92 grams, 441 mmoles), were combined
in a one litre one-neck flask fitted with a magnetic stir bar. The mixture was
placed under anhydrous nitrogen and heated at 110°C for 6 hours. The mixture
was allowed to cool, followed by concentrating the reaction mixture to one third
its original volume on the rotary evaporator. The resulting mixture was poured
30 onto 3 litres of ice water. The resuiting precipitated solid was collected by
suction filtration. The solid was washed with an additional one litre of distilled
water. The resulting solid was dried under vacuum at 70°C to yield 38.9 grams
(91%) of the titte compound. 'H NMR (400 MHz, DMSO-dg) &: 12.43(s, 1H),
8.46(d, 1H), 8.12(s, 1H), 7.49(d, 1H). ESI-MS m/z 291(M+1).
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(I') N Hor asalt or solvate thereof; wherein Yis CR and Vis N or Y
is CR and Vis CR2; 0 a J~"~ 2002 R represents a group 05 J;L Luu
CH3SO02CH2CH2NHCH2- Ar -, wherein Ar is selected fromfuran and thiazole, each
of which may optionally be substituted by one or tw halo, C-~ al kyl or C-~
al koxy groups; R2 is hydrogen or C~~ alkoxy; or R2 is halo; R3 is selected
froma group conprising benzyl, halo-, dihalo- and trihal obenzyl, benzoyl,
pyridyl nmet hyl , pyridyl net hoxy, pheno%ﬁ benzyl oxy, hal o-, dihal o- and
trlhalobenzyloxy and benzenesul phonyl”," R4 is halo or C~~ al koxy or is not-
present; wherein either (a) R3 represents 3-tluorobenzyl oxy; andlor (b) R4
Is selected fromhalo and is substituted in the 3-position of the phenyl

ring: AShiBR8.baBrERRSO fhaRsme pBEARBe T OTD. 47 0 0 JLL ~=-2 2 A

onpou gen or nethoxy; or R2 is
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bonzy! d@yiherTessitipghealigi Was adsied O6 WHm et Hok diohlarbmeteateapd. the MIMSHOUNd
as1@| aivaedstirfed: Far dhd haakr.ecTiesl niik@ie was filtered and the remainin SOIIdS were
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N-{gt- [ (3- Fl uor obenzyl ) oxy] - 3- net hoxyphenyl } - 6- [ 5- ({[2(net hanesul phonyl ) et hy

| ] am n@}aret hyl ) - 2-f ur -4- L{ azgllnamne
N{4-[2£Eﬂiﬁé@é:ﬂ@&gwg—h yphenyl }-6-[ 2- ({[ 2( met hanesul phonyl ) et hy
| ] am n@}Brenithjazble34 ichrleaidehydey | | - 46 BEgre. o mmaot) nA.T. Ung, S.G.Pyne/
Tetrahedron: Asymmetry 9 (1998) 1395-1407]and ethylene glycol (5.72ml, 102.5
mmol) were heated under reflux in toluene (50ml) ,with a Dean and Stark trap fitted,
20 for 18hr. The product was concentrated and purified by column chromatography
(15% ethyl acetate /hexane) to give the product as a yellow solid (6.03g); m/z

236,238.

4-(1,3-Dioxolan-2-yl)-5-(tributylstannyljthiazole

25  2-Bromo-4-(1,3-dioxolan-2-yl) thiazole (6.4 g ,27.14 mmol) was stirred at —-78° C
in dry THF (38ml).1.6M n butyl lithium in hexane (18.6ml, 29.78 mmol) was
added dropwise under nitrogen. After 30min at this temperature, tributyl tin
chloride (7.35ml,27.14 mmol) was added dropwise. The reaction was allowed to
warm to 0° and water (20ml) was added. The product was extracted into ether

30  (3x100ml). The combined organic extracts were dried (MgSO, ) and evaporated.
The residue was triturated with isohexane (3x100ml) and the mother liquors were
decanted, combined and concentrated to give a brown oil (11.88g); m/z 444 —
450.
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48 N-{4-[(3-Fluorobenzyl)oxy] phenyl}-6-[2-({[2 0 ~ JIJL 2002 ,
(et hanesul phonyl ) et hyl ] am no} net hyl ) -1, 3-t hi azol -4-yl ] -4-qui nagol |J|<r&ml-he2;
N-{3- Fl uoro-4-[(3-fl uorobenzyl)oxy] phenyl }-6-[5- ({[2( et hanesul phonyl) et hyl

] am no} et hyl ) - 2-furyl ] - 4- qui nazol i nam ne;

N-{3- Fl uoro-4-[(3-fluorobenzyl)oxy] phenyl }-6-[2-({[2( et hanesul phonyl) et hyl
] am no} et hyl ) -1, 3-t hi azol -4-yl ] -4-qui nazol i nam ne;

N-{3- Chl oro-4-[(3-fl uorobenzyl) oxy) pganyl }-6-[5-({[2(nmet hanesul phonyl ) et hyI
] am no} et hyl ) - 2-furyl ] - 4- qui nazolin and salts or solvates thereof,
particul arly pharmaceutically acceptable sal ts or solvates thereof. 9. A
conpound as clainmed in claim1l selected from
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sol vates thereof. 13. A conpound as clained in claim10 selectqd,fgomear
N—{3-Ch|oro-4-[(3-f|uorobenzyl)oxy]phenyl}-6-[2-({[2(nethanesu|p%on Y@Y%yl
] am no} et hyl ) -1, 3-t hi azol - 4-yl ] - 4- qui nazol i nam ne; and salts or sol vates

t hereof, particularly pharmaceutically acceptable salts or sol vates

t hereof. 14. A conpound as clained in claim10 selected from

N- { 3- Brono- 4-[ ( 3-f | uor obenzyl ) oxy] phenyl } - 6-[ 5- ({[ 2( met hanesul phonyl ) et hyl ]
anino}nethyl)-2-fury|]-4-quinazolinﬁg%pe; 52 C~ ~ JCL 2002 and salts or
sol vates thereof, particularly phar eutically acceptable salts or
solvates thereof. 15. A conpound as clained in any one of clains 1 to 14
whi ch inhibits both c-erbB-2 and EG-- R receptor kinases. 16. A process for

the prapenl iidtafhyiitnERR2INdBhIdEAYAR! & (1) as defined in claim 1 which
Cco

npri sSes the _Steps. T tne reactron. of a conpound of formula (I11) L \" N
(11) vA-Bromeseltaputylstannylithiazala TWR. Kelly: ansf Fy Lang, dletrafiagron et cR;
e o1 0288, {100 4 gpagr ey ml hsom) o igaPbentemeny
2 ar o caglego w1 AN lsaied WG Guld iy IV I BRpBRRE 40k of RRIBXARIVES R
HN $N @tivedNatH-85°C for 30min, and then N-formylmorpholine (8.4g) was added by
syringe. After further stirring at —85°C for 10min the mixture was allowed to warm to
room temperature. Water (200ml) was added and the mixture was extracted with
diethyl ether (4 x 100ml). The combined ethereal extracts were washed with water,
dried (NaSOy4), and concentrated in vacuo. Chromatography on silica, eluting with
10  10%ether/i-hexane, gave the title compound as a yellow oil; 8H [2H6]DMSO 10.03

(1H,s), 8.29 (1H,s), 1.55(6H,q), 1.21-1.37 (6H,m), 1.09-1.20 (6H,m), 0.85 (9H,1).

6-lodo-(4-(3-fluorobenzyloxy)-3-chlorophenyl)-quinazolin-4yl)amine

Prepared according to Procedure A from (4-(3-fluorobenzyloxy)-3-
15 chlorophenyl)amine and 4-chloro-6-iodo-quinazoline. H NMR (DMSO-d6) 9.83 (s,

1H); 8.92 (s, 1H); 8.58 (s, 1H); 8.09 (d, 1H); 8.00 (d, 1H); 7.61 (d, 1H); 7.52 (d, 1H);

7.44 (m, 1H); 7.20-7.33 (m, 3H); 7.15 (m, 1H); 5.21 (s, 2H); MS m/z 506 (M+1).

6-lodo-(4-(3-fluorobenzyloxy)-3-fluorophenyl)-quinazolin-4yl)amine

20 Prepared according to Procedure A from (4-(3-fluorobenzyloxy)-3-
fluorophenyl)amine and 4-chloro-6-iodo-quinazoline. 'H NMR (DMSO-d6) 9.83 (s,
1H); 8.92 (s, 1H); 8.57 (s, 1H); 8.08 (d, 1H); 7.85 (d, 1H); 7.53 (d, 1H); 7.50 (d, 1H);
7.43 (m, 1H); 7.30-7.20 (m, 3H); 7.15 (m, 1H); 5.20 (s, 2H); MS m/z 490 (M+1).

25  B-lodo-(4-(3-fluorobenzyloxy)-3-methoxyphenyl)-quinazolin-4yl)amine
Prepared according to Procedure A from  (4-(3-fluorobenzyloxy)-3-
methoxyphenyl)amine and 4-chloro-6-iodo-quinazoline. '"H NMR 400 MHz (DMSO-
d6) 11.29 (bs, 1HO; 9.14 (s,1H); 8.87 (s,1H); 8.32 (d,1H); 7.62 (d,1H); 7.42 (m,1H),
7.34 (d,1H); 7.29-7.22 (m,3H); 7.18-7.08 (m,2H); 5.15 (s,2H); 3.80 (s,3H); MS m/z
30 502 (M+1)

6-lodo-(4-benzyloxy-3-fluorophenyl)-quinazolin-4-yl)amine
Prepared according to Procedure A from 4-benzyloxy)-3-fluorophenylamine and 4-
chloro-6-iodo-quinazoline. 'H NMR (DMSO-d6) 9.82 (s, 1H); 8.93 (s, 1H); 8.57 (s,
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4.6-Dichloro-pyrido[3,4-d]pyrimidine (1g) a

nd 4-(3-fluorobenzyloxy)aniline (1.08g) in

20 acetonitrile (70ml) were reacted together as in Procedure A. The product was
collected by filtration as a yellow solid (1.86g); m/z 381 (M+1)",
(6-(5-(1,3-Dioxolan-2-yl)-furan-2-yl}-pyrido[B.4-d]pyrimidin-4-y!)-(4-(3-
fluorobenzyloxy)-phenyl)-amine

25  (6-Chloropyrido[3,4-d]pyrimidin-4-yl)-(4-(3-fluorobenzyloxy)-phenyl)-amine  (1.85g)
and 5-(1,3-dioxolan-2-yl)-2-(tributylstannyl)-furan (3.82g) in dioxan (40ml) were
reacted together as in Procedure B. The mixture was evaporated and the residue
suspended in dichloromethane. This was then filtered through Celite® and the
solvent evaporated. The gummy residue was then triturated with hexane giving a

30 beige solid (1.74g); m/z 485 (M+1)".
5-(4-(4-(3-Fluorobenzyloxy)-phenylamino)-pyrido[3,4-d1pyrimidin-6-yl)-furan-3-
carbaldehyde
(6-Chloropyrido[3,4-d]pyrimidin-4-yl)-(4-(3-fluorobenzyloxy)-phenyl)}-amine (1g) and

35  5-(tributylstannyl)-furan-3-carbaldehyde (J.Org.Chem. (1992), 57(11), 3126-31)
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(5-(4-(4-(3-Fluorobenzyloxy)-phenyl)-pyrido[3,4-d]pyrimidin-6-yl)-furan-2-

15 carbaldehyde (125mg) and (methylthio)ethylamine (0.08ml) in dichloromethane
(5ml) were reacted together as in Procedure D. Purification using a Bond Elut™
cartridge gave a yellow oil (80mg); m/z 516 (M+1)".

Other suitable intermediates prepared by analogous methods to those described

20 above are:
(4-Benzyloxy-3-chlorophenyl)-6-chloro-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-chlorophenyl)-6-chloro-pyrido[3,4-d]pyrimidin-4-yl)}-amine;
(4-Benzyloxy-3-bromophenyl)-6-chloro-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-bromophenyl)-6-chloro-pyrido[3,4-d]pyrimidin-4-yl)-amine;

25  (4-Benzyloxy-3-fluorophenyl)-6-chloro-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-fluorophenyl)-6-chloro-pyrido[3,4-d]pyrimidin-4-yl}-amine;
5-((4-Benzyloxy-3-chlorophenylamino)-pyrido[3,4-d]pyrimidin-6-yl)-furan-2-
carbaldehyde;
5-((4-(3-Fluoro-benzyloxy)-3-chlorophenylamino)-pyrido[3,4-d]pyrimidin-6-yl)-furan-2-

30 carbaldehyde;
5-((4-Benzyloxy-3-bromophenylamino)-pyrido[3,4-d]pyrimidin-6-yl)-furan-2-
carbaldehyde;
5-((4-(3-Fluoro-benzyloxy-3-bromophenylamino)-pyrido[3,4-d]pyrimidin-6-yl)-furan-2-
carbaldehyde;
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(4-(3-Fluorobenzyloxy)-phenyl)-(6-(5-((2-methanesulphonyl-ethylamino)methyl)-
furan-2-yl)-pyrido[3.4-d]pyrimidin-4-yl)-amine dihydrochloride

30 (4-(3-Fluorobenzyloxy)-phenyl)-(6-(5-(2-(methylthio)-ethylaminomethyl)-furan-2-yl)-
pyrido[3,4-d]lpyrimidin-4-yl)-amine (80mg) in methanol (9ml) and water (3ml) was
treated with Oxone™ (153mg) at room temperature for 2 days. The mixture was
then partitioned between aqueous sodium carbonate solution and dichloromethane.

25

0%




£ 9409 ()- '\9A0%& ()- n{Y:Fl0% & ()-!$10%:& ()- 10" 10° 0§ JUL 7552
10°°/9%40% & ()- 't /9%0%& ()- !'k/9%OW& ()- X

>KNaB{ Y: 310% & () - @10% & () --&10% & () - @10% & () - " y%a0% [& ()-! " yud 0% (
)-NbeaB{Y: 34 10% & ()- @y#10% & ()- ' &10% & ()-!" &10%&() &10%&() @
y#10% & ()--+-1~_=1k%0% o' 0& ()- Sf#10% o0& () - SYlO%o&'()-!B %d0%008& () -
10: 10: 10: @#10% & ()-@-M[9~_=! +@ 10%R0R0& () -

10% 0& () - @@0% o& ()-!p%d0% o' o&(é laO%iO%JO&() 1k %4.0%0& () -

[ <~ =!I S8f#10% o0& ()-!t" 210%)0&()-l 10%'&'()-@,10%0&'()-!@

10%c& ()-@ 10% o0& ()-{\=!f10% & (

| 10% & ()-!&%$10%\ & () - 3! 1&$10%EEL () 3 10'0 10'0 10' 0;

2 ()3T S et prari BhpRE s hapdaliRd A ink esidys Btlifod Yoy ?@ﬁ*ﬂ&%'%%‘ﬁ i ()
-1t $0/ag%tl\|®e{ )foﬂ 9W.@ﬁllb%<&n(vyrmrmoi@8! ) hyerog:h oridex spltgpiviggeo yelkow)solido\ 10\
10\ ff, (6&9?@ 8% b& *)H ‘o% %1\5& d.3 (1H2é)08/&78(1w s¥7M (2H,d) 7.3-

N adoiade 'ril%? aﬁ%&@xé‘& %@m e 44 s 3,6-3 & (4H.m) 3.1 (3H.s)
5 miz 548 (M+1)".

Example 2

OOQF

/\/\N/\ N
O V¥ V¥ N

o

Nty

(4-(3-Fluorobenzyloxy)-phenyl)-(6-(4-((2-methanesulphonyl-ethylamino)-methyl)-
furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine dihydrochloride »
5-(4-(4-(3-Fluorobenzyloxy)-phenyl)-pyrido[3,4-d]pyrimidin-6-yi)-furan-3-
carbaldehyde (300mg) and 2-methanesulphonyl-ethylamine (335mg) in

15 dichloromethane (15ml) were reacted together as in Procedure D. Purification
using a Bond Elut™ cartridge, followed by conversion to the hydrochloride salt,
gave a yellow solid (110mg); éH [2H6]DMSO 9.8 (2H,br) 9.3 (1H,s) 9.0 (1H,s) 8.8
(1H,s) 8.2 (1H,s) 8.0 (1H,s) 7.1-7.8 (7H,m) 7.0 (1H,s) 5.2 (2H,s) 4.1-4.3 (4H,brm)
3.3-3.5 (2H,bs) (hidden under H,0 peak) 3.2 (3H,s); m/z 548(M+1)".

10

20
Example 3
jeg
N
SO ade

25  N-{4-[(3-fluorobenzyl)oxylphenyi}-6-[5-({{2-(methanesulphonyl)ethyllamino}methyi)-2-
furyl]-4-quinazolinamine
Prepared according to Procedure D from 5-(4-{4-(3-fluorobenzyloxy)anilino}-6-
quinazolinyl)-furan-2-carbaldehyde (0.6 equiv) and 2-methanesulphonyl-ethylamine
(1 equiv). '"H NMR 400 MHz (DMSO-d6) 9.40 (s,1H); 8.67 (s,1H); 8.30 (d,1H); 7.86
30 (d,1H); 7.75 (d,2H); 7.43 (m,1H); 7.30-7.21 (m,3H); 7.15 (m,1H); 7.07 (d,2H); 6.80
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N-{4-[(3-fluorobenzyl)oxy]-3-methoxyphenyl}-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine

10 Prepared according to Procedure D from 5-(4-{3-methoxy-4-(3-
fluorobenzyloxy)anilino}-6-quinazolinyl)-furan-2-carbaldehyde (0.6 equiv) and 2-
methanesulphonyl-ethylamine (1 equiv). '"H NMR 400 MHz (DMSO-d6) 9.22 (s,1H);
8.78 (s,1H); 8.31 (d,1H); 7.88 (d,1H); 7.50-7.08 (m,8H); 6.84 (d,1H); 5.13 (s,2H),
4.42 (s,2H); 3.80 (s,3H); 3.60 (m,2H); 3.40 (m, 2H, obscured by water peak); 3.10

15 (s,3H); MS m/z 577 (M+1).

Example 5
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N-{4-[(3-fluorobenzyl)oxy]-3-methoxyphenyl}-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine
Prepared according to Procedure F from 6-iodo-(4-(3-fluorobenzyloxy)-3-
methoxypheny)quinazolin-4-ylamine (1 equiv), 2-ethoxyvinyl-tributylstannane (1
25  equiv), N-bromosuccinimide (1 equiv) and N-(trifluoroacetyl)-N-
(methanesulphonylethyl}-aminomethylthioamide (1 equiv).'H NMR 400 MHz
(CD30D) 9.40 (s, 1H); 8.79 (s, 1H); 8.76 (d, 1H); 8.38 (s, 1H); 7.89 (d, 1H); 7.50 (s,
1H); 7.40 (t, 1H); 7.34 (m, 1H); 7.27 (d, 1H); 7.22 (d, 1H); 7.08 (d, 1H); 7.03 (1, 1H);
5.19 (s, 2H); 4.81 (s, 2H); 3.85 (m, 2H); 3.756 (m, 2H); 3.10 (s, 3H); MS m/z 594
30  (M+1)", 592 (m-1).
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N-{4-[(3-fluorobenzyl)oxylphenyl}-6-[2-({[2-(methanesulphonyl)ethyl]lamino}methyl)-
1,3-thiazol-4-yl}-4-quinazolinamine

Prepared according to Procedure F from 6-iodo-(4-(3-fluorobenzyloxy)- phenyl)-
quinazolin-4-ylamine and (1 equiv), 2-ethoxyvinyl-tributylstannane (1 equiv), N-
bromosuccinimide (1 equiv) and N-(trifluoroacetyl)-N-(methanesulphonyiethyl)-
aminomethylthioamide (1 equiv). 'H NMR 400 MHz (CD30D) 9.44 (s, 1H); 8.79 (s,
1H); 8.76 (d, 1H); 8.37 (s, 1H); 7.90 (d, 1H); 7.74 (d, 1H); 7.53 (d, 1H); 7.46 (d, 2H);
7.38 (m, 2H); 7.32 (d, 1H); 7.24 (d, 1H); 5.21 (s, 2H); 4.82 (s, 2H); 3.85 (m, 2H); 3.77
(m, 2H); 3.11 (s, 3H); MS m/z 564 (M+1)*, 562 (m-1)".
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N-[4-(benzyloxy)-3-fluorophenyl]-6-[2-({[2-(methanesulphonyl)ethyllamino}methyl)-
1,3-thiazol-4-yl]-4-guinazolinamine

Prepared according to  Procedure F  from  6-iodo-(4-benzyloxy)-3-
fluorophenyl)quinazolin-4-ylamine and N-(trifluoroacetyl)-N-(methanesulphonylethyl)-
aminomethylthioamide (1 equiv), 2-ethoxyvinyl-tributylstannane (1 equiv), N-
bromosuccinimide (1 equiv) and N-(trifluoroacetyl)-N-(methanesulphonylethyl)-
aminomethylthioamide (1 equiv). '"H NMR 400 MHz (CD;OD) 9.41 (s, 1H); 8.77 (d,
1H); 8.75 (s, 1H); 8.36 (s, 1H); 7.90 (d, 1H); 7.71 (d, 2H); 7.60 (m, 1H); 7.40 (m, 1H);
7.23 (m, 1H); 7.11 (d, 2H); 7.03 (m, 1H); 5.17 (s, 2H); 4.81 (s, 2H); 3.85 (m, 2H);
3.76 (m, 2H); 3.10 (s, 3H); MS m/z 564 (M+1)", 562 (m-1)’.
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N-{3-fluoro-4-[(3-fluorobenzyl)oxylphenyl}-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine

Prepared according to Procedure D from 5-(4-{3-fluoro-4-(3-fluorobenzyloxy)anilino}-
6-quinazolinyl)-furan-2-carbaldehyde (0.6 equiv) and 2-methanesulphonyl-
ethylamine (1 equiv). '"H NMR 400 MHz (DMSO-d6) 9.61 (bs, 2H); 9.28 (bs, 1H);
8.80 (s, 1H); 8.34 (d, 1H); 7.87 (m, 2H); 7.59 (d, 1H); 7.44 (m, 1H); 7.2 - 7.38 (m,
4H); 7.18 (m, 1H); 6.83 (s, 1H); 5.25 (s, 2H); 4.42 (s, 2H); 3.60 (m, 2H); 3.45 (m, 2H,
obscured by water peak); 3.16 (s, 3H); MS m/z 565 (M+1).
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N-{3-fluoro-4-[(3-fluorobenzyoxy]phenyl}-6-[2-({[2-
{methanesulphonyl)ethyllaminolmethyl)-1,3-thiazol-4-yl}-4-quinazolinamine

Prepared according to Procedure F from 6-iodo-4-(1-benzyl-1H-indazol-5-yl)-
quinazolin-4-ylamine (1 equiv), 2-ethoxyvinyl-tributylstannane (1 equiv), N-
bromosuccinimide (1 equiv) and N-(trifluoroacetyl)-N-(methanesulphonylethyl)-
aminomethylthioamide (1 equiv). 'H NMR 400 MHz (CD3OD) 9.28 (s, 1H); 8.78 (s,
1H); 8.74 (d, 1H); 8.31 (s, 1H); 7.90 (d, 1H); 7.74 (d, 1H); 7.63 (m, 1H); 7.54 (m, 1H);
7.49 (m, 1H); 7.37 (m, 1H); 7.25 (m, 2H); 7.05 (m, 1H); 5.24 (s, 2H); 4.77 (s, 2H);
3.81 (m, 2H); 3.72 (m, 2H); 3.10 (s, 3H); MS m/z 582 (M+1)", 580 (m-1)
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furyll-4- qumazolmamlne

Prepared according to Procedure D from 5-(4-{3-fluoro-4-benzyloxyanilino}-6-
quinazolinyl)-furan-2-carbaldehyde (0.6 equiv) and 2-methanesulphonyl-ethylamine
(1 equiv). '"H NMR 400 MHz (DMSO-d6) 8.83 (s,1H); 8.35 (d,1H); 7.89 (d,1H); 7.83
10 (d,1H); 7.59 (d,1H); 7.48-7.31 (m,7H); 7.26 (s,1H); 6.83 (d,1H); 5.21 (s,2H); 4.42
(s,2H); 3.60 (m,2H); 3.44 (m, 2H, obscured by water peak); 3.12 (s,3H); MS m/z 547

(M+H™).
Example 11
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N-(3-Chloro-4-benzyloxypheny)-6-[5-({[2-(methanesulphonyl)ethyllamino}methyl)-4-

furyl]-4-quinazolinamine

20 Prepared according to Procedure D from 5-(4-{3-chloro-4-benzyloxyanilino}-6-
quinazolinyl)-furan-2-carbaldehyde (0.6 equiv) and 2-methanesulphonyl-ethylamine
(1 equiv). "H NMR 400 MHz (DMS0-d6) 9.71 (bs, 2H); 9.45 (bs, 1H); 8.86 (s, 1H);
8.36 (d, 1H); 7.98 (d, 1H); 7.90 (d, 1H); 7.74 (d, 1H); 7.49-7.44 (m, 2H); 7.40 (m
2H); 7.35-7.30 (m, 2H); 7.28 (d, 1H); 6.83 (d, 1H); 5.25 (s, 2H); 4.42 (s, 2H); 3.62 (m
25  2H); 3.44 (m, 2H); 3.12 (s, 3H); MS m/z 563 (M+H").
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N-{3-Chloro-4-[(3-fluorobenzyl)oxylphenyl}-6-[5-({[2-
5 (methanesuiphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine
Prepared according to Procedure D from 5-(4-{3-chloro-4-(3-fluorobenzyloxy)-
anilino}-6-quinazolinyl)-furan-2-carbaldehyde (0.6 equiv) and 2-methanesulphonyl-
: ethylamine (1 equiv). '"H NMR 400 MHz (DMSO-d6) 9.60 (bs, 1H); 9.32 (bs, 1H);
8.82 (bs, 1H); 8.34 (d, 1H); 8.0 (s, 1H); 7.88 (d, 1H); 7.74 (d, 1H); 7.45 (m, 1H); 7.34-
10 7.23 (m, 4H); 7.17 (m, 1H); 6.83 (d, 1H); 5.27 (s, 2H); 4.42 (s, 2H); 3.59 (m, 2H);
3.40 (m, 2H, obscured by waterpeak); 3.12 (s, 3H); MS m/z 581 (M+H").

Further Examples
The compounds in Lists 1 to 9 above and their hydrochloride salts, if appropriate,
15  are prepared by analogous techniques using the appropriate starting materials.

Biological Data
Compounds of the present invention were tested for protein tyrosine kinase
inhibitory activity in substrate phosphorylation assays and cell proliferation assays.

20
Substrate Phosphorylation Assay
The substrate phosphorylation assays use baculovirus expressed, recombinant
constructs of the intracellular domains of c-erbB-2 and c-erbB-4 that are
constitutively active and EGFr isolated from solubilised A431 cell membranes. The
25 method measures the ability of the isolated enzymes to catalyse the transfer of the
g-phosphate from ATP onto tyrosine residues in a biotinylated synthetic peptide
(Biotin-GluGluGIluGIuTyrPheGluLeuVal). Substrate phosphorylation was detected
following either of the following two procedures: a.) c-ErbB-2, c-ErbB4 or EGFr were
incubated for 30 minutes, at room temperature, with 10mM MnCl2, 10mM ATP, 5
30 mM peptide, and test compound (diluted from a 5mM stock in DMSO, final DMSO
concentration is 2%) in 40mM HEPES buffer, pH 7.4. The reaction was stopped by
the addition of EDTA (final concentration 0.15mM) and a sample was transferred to




10% 0& ()-!~ &10%00& ()-! &10%0& ()-!y&10%00& ()-:10% 0& ()-! " SY0%o0& ()

-M opgr~\= 10F10% & ()-!h$10%& ()- 10'0 10'o0 05 JUL 2602

10' 0 3&10% 0& () - @ 3&10%00& ()- @5l . #10% 0& ()-;}[9~\ =

10!t s109& ()-!f s10%& ()-s10% 6& ()- @y#10% & ()- @ LSYO0% (& ()-! LSYd0%t#

& ()-z}WndE~\= 10!t " @.10% & ()-- 10% & ()-@ ' #10% & ()-& 10% & ()-@

y#10% & () - s10% & ()-nB9{Y: 10!'F 10% & ()-!.$10%& ()- 10: 10:

10: "y/s$10% & ()-!1yOy/ s$10% : & ()-!yyhs$109%&' () - 9#YZ[ 9{Y:

10! “ $109%& ()-$10%: & ()-!f s$10%& ()- 1 p s$L0%& ()- ! ps$10%& () -

@!10% & ()-fYI KLM\}[ M?1 10 10

10!y’ +s$109& ()- !~ +s$10%& ()-! +s$10%& ()- @' "10% & ()-S $10% & () - N _=w'<M

?1 10!l stpdffdkidin-cobled BHINEII (platd.P” $H8Yplafe (Was washed and the level of
phosphotyrosine on the peptide was determined using a Europium-labelled
antiphosphotyrosine antibody and quantified with a time-resolved fluorescence

technique. b.) ErbB2 was incubated for 50 minutes at room temperature with 15
5 mM MnCI2, 2 mM ATP, 0.25 mCi [y->5P] ATP/well, 5 mM peptide substrate, and test
compound (diluted from a 10mM stock in DMSO, final DMSO concentration is 2%)
in 50 mM MOPS pH 7.2. The reaction was terminated by the addition of 200 ml of
PBS containing 2.5 mg/ml streptavidin-coated SPA beads (Amersham Inc.), 50 mM
ATP, 10 mM EDTA and 0.1%TX-100. The microtitre plates were sealed and SPA
10 beads were allowed to settle for at least six hours. The SPA signal was measured
using a Packard Topcount 96-well plate scintillation counter (Packard Instrument

Co., Meriden, CT).

The results are shown in Tables 1A (examples 1 and 2) and 1B (examples 3 to 12)
15  as the ICgz( values.

Table 1A
Substrate Phosphorylation
Example erbB2 — assay (b) EGF-r — assay (a)
1 +++ +++
2 ++
Table 1B
2n
' Substrate
Phosphorylation
Example erbB2 — assay (b)
3 +++
4 +++
5 ++
6 +++
7 +++
8 b+
9 +++
10 +++
11 +++
12 +++
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0.10-1.0 uM ++
1.0-10.0 uM +
>10.0 uM -
Not determined | ND

Cellular assays: Methylene Blue Growth Inhibition Assay

Human breast (BT474), head and neck (HN5) and gastric tumor (N87) cell lines

5  were cultured in low glucose DMEM (Life Technologies 12320-032) containing 10%
fetal bovine serum (FBS) at 37°C in a humidified 10% CO,, 90% air incubator. The
SV40 transformed human mammary epithelial cell line HB4a was transfected with
either human H-ras cDNA (HB4a r4.2) or the human c-erbB2 cDNA (HB4a c5.2).

The HB4a clones were cultured in RPMI containing 10% FBS, insulin (5 pg/ml),

10  hydrocortisone (5 pg/ml), supplemented with the selection agent hygromycin B
(50ug/mil). Cells were harvested using trypsin/EDTA, counted using a
haemocytometer, and plated in 100 ml of the appropriate media, at the following
densities, in a 96-well tissue culture plate (Falcon 3075): BT474 10,000 cells/well,

HNS5 3,000 cells/well, N87 10,000 cells/well, HB4a c5.2 3,000 cells/well, HB4a r4.2

15 3,000 celis/well. The next day, compounds were diluted in DMEM containing 100
mg/ml gentamicin, at twice the final required concentration, from 10mM stock
solutions in DMSO. 100ml/well of these dilutions were added to the 100ml of media
currently on the cell plates. Medium containing 0.6% DMSO was added to control
wells. Compounds diluted in DMEM were added to all cell lines, including the HB4a

20 r4.2 and HB4a c5.2 cell lines. The final concentration of DMSO in all wells was
0.3%. Cells were incubated at 370C, 10% CO, for 3 days. Medium was removed by
aspiration. Cell biomass was estimated by staining cells with 100ul per well
methylene blue (Sigma M9140, 0.5% in 50:50 ethanol:water), and incubation at
room temperature for at least 30 minutes. Stain was removed, and the plates rinsed

25 under a gentle stream of water, and air-dried. To release stain from the cells 100ul
of solubilization solution was added (1% N-lauroyl sarcosine, Sodium salt, Sigma
L5125, in PBS), and plates were shaken gently for about 30 minutes. Optical
density at 620 nM was measured on a microplate reader. Percent inhibition of cell
growth was calculated relative to vehicle treated control wells. Concentration of

30 compound that inhibits 50% of cell growth (ICsp) was interpolated using nonlinear



10' 0 10' 0 10' 0" F1$10% 0& ()- ! F1$10% o' 0& ()- e- mxV4{Y:

| 994.0%008& ()--!f " $10%0& ()- !'p  $10%0& ()- f $10%& ()- 05 JUL 8332
"1 @10%0& ()-! @10%08& ()-LRUWKa| qf [9 !!1s$, 109%oXo& ()- 10" 1

10" " &*s$10% & ()-!~ & s$10%0& ()-!~ & s$10%0& () -

& s$109& ()-aor5{Y7f[9 !!pOf &10%00& ()-!p f&L0%0& ()-!p f&L0%0& () -

pf &10%&' () - Y10% 0& ()-!s$, 10%00& ()- f~\:f[9 Il t+s$10%& ()-s!y0

&10%00& ()-:!t" &10%0& ()-: y &10% &4 )-: 10% o0& ()- @10% o0& ()-muj_= !!
Il 9409%°P& ()- 10'0 10'0 10' o0, ; :
10% 0& () - @5"10% o0& () - +s$10% 0& ()-s!t +s$10%0& ()-s(+2?~\:j _=

I11a &109&' ()-4!f &10%& ()-4 k&L0% & () -4, f #10%& () - @3

109 (regrelstibA% dvbnberg-Marquardt) and the equation, y = Vmax"(1-(}X/(K+x))) + Y2,

where "K" was equal to the [Cs.

Table 2 illustrates the inhibitory activity of compounds of the present invention as
5 1Csp values in uM against a range of tumor cell lines.

Table 2
Example | Cell Proliferation

HB4a HB4a BT474 | HN5 N87

erbB2 | ras
1 4+ + +++ +++ +++
2 4+ + +++ +++ o+
3 +++ ++ +++ +++ +++
4 +4++ ++ +++ +++ +++
5 +++ - +++ ++ +++
6 +++ - +++ +++ +++
7 +4++ - +++ +++ +++
8 +++ ++ +++ +++ +++
9 +4++ - +++ +++ 4+
10 +++ ++ +++ +++ +4++
11 +++ + +++ +++ +++
12 +++ - +++ +++ +++

10

ICso value Symbol
<5uM +++
5—-25uM ++
25— 50 uM +
> 50 uM -
Not determined | ND
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or a salt or solvate thereof;

wherein
Yis CR'and Vis N:
orYis CR'and Vis CR?

R' represents a group CH3SO,CH,CH2NHCH>-Ar-, wherein Ar is selected
from furan and thiazole, each of which may optionally be substituted by one or

two halo, C14 alkyl or C44 alkoxy groups;

R?is hydrogen or C14 alkoxy; or R? is halo;

R® is selected from a group comprising benzyl, halo-, dihalo- and
trihalobenzyl, benzoyl, pyridylmethyl, pyridyimethoxy, phenoxy, benzyloxy,
halo-, dihalo- and trihalobenzyloxy and benzenesulphonyl;

R*is halo or Cq4 alkoxy or is not present;

wherein

either (a) R® represents 3-fluorobenzyloxy:;

and/or (b) R* is selected from halo and is substituted in the 3-position of the

phenyl ring;

and halo represents fluoro, chloro or bromo.
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represents unsubstituted furan or thiazole.

4, A compound as claimed in any one of claims 1 to 3 wherein R®
represents benzyl, pyridylmethyl, phenoxy, benzyloxy, halo-, dihalo- and
trihalobenzyloxy and benzenesulphonyl.

5. A compound as claimed in any one of claims 1 to 4 wherein the R*
group is not present.

6. A compound as claimed in any one of claims 1 to 5 wherein the phenyl
group together with the substituent(s) R® and R* represents (3-
fluorobenzyloxy)phenyl.

7. A compound as claimed in any one of claims 1 to 4 wherein the phenyl
group together with the substituent(s) R® and R* represents 3-
fluorobenzyloxy-3-chlorophenyl,  benzyloxy-3-chlorophenyl, benzyloxy-3-
fluorophenyl, or 3-fluorobenzyloxy-3-fluorophenyl.

8. A compound as claimed in claim 1 selected from:
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(5-((2-methanesulphonyl-
ethylamino)methyl)-furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(4-((2-methanesulphonyl-ethylamino)-
methyl)-furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
N-{4-[(3-Fluorobenzyl)oxy]phenyl}-8-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine;
N-{4-[(3-Fluorobenzyl)oxy]-3-methoxyphenyl}-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine;
N-{4-[(3-Fluorobenzyl)oxy]-3-methoxyphenyl}-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
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N-{3-Fluoro-4-[(3-fluorobenzyl)oxy]phenyl}-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine;
N-{3-Fluoro-4-[(3-fluorobenzyl)oxy]phenyl}-6-[2-({[2-
(methanesulphonyl)ethyllJamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-{3-Chloro-4-[(3-fluorobenzyl)oxylphenyl}-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine;
and salts or solvates thereof, particularly pharmaceutically acceptable salts or
solvates thereof. |

9. A compound as claimed in claim 1 selected from:
N-[4-(Benzyloxy)-3-fluorophenyl]-6-[2-({[2-
(methanesulphonyl)ethyllJamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-(3-Fluoro-4-benzyloxyphenyl)-6-[2-({[2-
(methanesulphonyl)ethylJamino}methyl)-4-furyl]-4-quinazolinamine;
N-(3-Chloro-4-benzyloxyphenyl)-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-4-furyl]-4-quinazolinamine;

and salts or solvates thereof, particularly pharmaceutically acceptable salts or

solvates thereof.

10. A compound as claimed in claim 1 selected from:

) (4-(3-Fluorobenzyloxy)-phenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-5-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(4-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(5-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(4-((2-methanesulphonyl-
ethylamino)methyl)-furan-2-yl)-quinazolin-4-yl)-amine;
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-quinazolin-4-yl)-amine;
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ethylamino)methyl)-thiazol-2-yl)-quinazolin-4-yl)-amine;
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(5-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-2-yl)-quinazolin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-chlorophenyl)-(6-(5-((2-methanesulphonyl-
ethylamino)methyl)-furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-bromopheny!)-(6-(5-((2-methanesulphonyl-
ethylamino)methyl)-furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-fluorophenyl)-(6-(5-((2-methanesulphonyl-
ethylamino)methyl)-furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-chlorophenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-bromophenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-fluorophenyl)-(6-(2-((2-methanesuiphonyl-
ethylamino)methyl)-thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-chlorophenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-quinazolin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-bromophenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-quinazolin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-bromophenyl)-(6-(5-((2methanesulphonyl-
ethylamino)-methyl)-furan-2-yl)-quinazolin-4-yl)-amine;
N-[4-(3-Fluoro-benzyloxy)-3-chlorophenyl]-7-methoxy-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-bromophenyl]-7-methoxy-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-fluorophenyl]-7-methoxy-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-chlorophenyl]-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyllJamino}methyl)-2-furyl}-4-quinazolinamine
N-[4-(3-Fluoro-benzyloxy)-3-bromophenyl]-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyllJamino}methyl)-2-furyl}-4-quinazolinamine
N-[4-(3-Fluoro-benzyloxy)-3-fluorophenyl]-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl}-4-quinazolinamine
N-[4-(3-Fluoro-benzyloxy)-3-chlorophenyl]-7-methoxy-6-[2-({[2-

(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl}-4-quinazolinamine;
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(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-chlorophenyl]-7-fluoro-6-[2-({[2-
(methanesulphonyi)ethylJamino}methyl)-1,3-thiazol-4-yl}-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-bromophenyl]-7-fluoro-6-[2-({[2-
(methanesulphonyl)ethyljamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-fluorophenyl}-7-fluoro-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
and salts or solvates thereof, particularly pharmaceutically acceptable salts or
solvates thereof.

11. A compound as claimed in claim 1 selected from:

(4-Benzyloxy-3-chlorophenyl)-(6-(5-((2-methanesulphonyl-
ethylamino)methyl)-furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-Benzyloxy-3-bromophenyl)-(6-(5-((2-methanesulphonyl-
ethylamino)methyl)-furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-Benzyloxy-3-fluorophenyl)-(6-(5-((2-methanesulphonyl-ethylamino)methyl)-
furan-2-yl)-pyrido[3,4-d]}pyrimidin-4-yl)-amine;
(4-Benzyloxy-3-chlorophenyl)-(6-(2-((2-methanesulphonyl-ethylamino)methyl)-
thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-Benzyloxy-3-bromophenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-Benzyloxy-3-fluorophenyl)-(6-(2-((2-methanesulphonyl-ethylamino)methyl)-
) thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-Benzyloxy-3-chlorophenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-quinazolin-4-yl)-amine
(4-Benzyloxy-3-bromophenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-quinazolin-4-yl)-amine;
(4-Benzyloxy-3-bromophenyl)-(6-(5-((2methanesulphonyl-ethylamino)-
methyl)-furan-2-yl)-quinazolin-4-yl)-amine;
N-[4-(Benzyloxy)-3-chlorophenyl]-7-methoxy-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine;
N-[4-Benzyloxy-3-bromophenyl}-7-methoxy-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl}-4-quinazolinamine;
N-[4-Benzyloxy-3-fluorophenyl]-7-methoxy-6-[5-({[2-
(methanesulphonyl)ethyljJamino}methyl)-2-furyl]-4-quinazolinamine;
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I't " 9%4.0% Ne[4-Benizyloxy-3-bedrhapieny!]-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine
N-[4-Benzyloxy-3-fluorophenyl]-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyllJamino}methyl)-2-furyl]-4-quinazolinamine
N-[4-(Benzyloxy)-3-chlorophenyl]-7-methoxy-6-[2-({[2-
(methanesulphonyl)ethyllJamino}methyl)-1,3-thiazol-4-yl}-4-quinazolinamine;
N-[4-Benzyloxy-3-bromophenyl}-7-methoxy-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-[4-Benzyloxy-3-fluorophenyl]-7-methoxy-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-[4-(Benzyloxy)-3-chlorophenyl]-7-fluoro-6-[2-({[2-

) (methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-[4-Benzyloxy-3-bromophenyl]-7-fluoro-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl}-4-quinazolinamine;,
N-[4-Benzyloxy-3-fluorophenyi}-7-fluoro-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
and salts or solvates thereof, particularly pharmaceutically acceptable salts or
solvates thereof.

12. A compound as claimed in claim 8 selected from:
N-{3-Chloro-4-[(3-fluorobenzyl)oxy]phenyl}-6-[5-({[2-
(methanesulphonyl)ethylJamino}methyl)-2-furyl]-4-quinazolinamine;

and salts or solvates thereof, particularly pharmaceutically acceptable salts or

) solvates thereof.

13. A compound as claimed in claim 10 selected from:
N-{3-Chloro-4-[(3-fluorobenzyljoxy]phenyl}-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl}-4-quinazolinamine;
and salts or solvates thereof, particularly pharmaceutically acceptable salts or

solvates thereof.

14. A compound as claimed in claim 10 selected from:
N-{3-Bromo-4-[(3-fluorobenzyl)oxy]phenyl}-6-[5-({[2-
(methanesuIphonyl)ethyl]amin6}methyl)—2-furyI]-4-quinazolinamine;
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wherein R® and R* are as defined in claim 1;

Y”is CTand V"is N;

orY”is CT and V" is CR;

wherein R? is as defined in claim 1 and T is an appropriately functionalised

group;

and (b) subsequently converting the group T into the group R' by means of
) appropriate reagent(s); and, if desired, (c) subsequently converting the

compound of formula (1) thereby obtained into another compound of formula

(I) by means of appropriate reagents.

18. A pharmaceutical formulation comprising at least one compound of
formula (l) as claimed in any one of claims 1 to 15 or a pharmaceutically
acceptable salt or solvate thereof, together with one or more pharmaceutically
acceptable carriers, diluents or excipients.
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to 14 or a pharmaceutically acceptable salt or solvate thereof in the
preparation of a medicament for the treatment of a disorder mediated by c-
erbB-2 and/or EGF-R protein tyrosine kinase activity.

22. The use as claimed in claim 21 wherein the compound is as claimed in
claim 15.

23. The use as claimed in claim 22 wherein the compound is as claimed in
any one of claims 12 to 14.

24. The use as claimed in any one of claims 21 to 23 in the preparation of

a medicament for the treatment of cancer and malignant tumours.

25. The use as claimed in any one of claims 21 to 23 in the preparation of
a medicament for the treatment of psoriasis.



