; e3eyDvxxyd| }6TDw ¥ 1 *~~~2 HETEROCYCLI C COMPOUNDS 0 5 JU 2002 The
present invention relates to a series of substituted heteroaromatic

, conmpounds, nethods for their preparation, pharmaceutical conpositions
containing themand 5 their use in nmedicine. In particular, the invention-
rel ates to quinazoline and pyridopyrimdine derivatives which exhibit
protein tyrosine kinase inhibition. Pyotein tyrosine kinases catghyge 008 e

phosph specific tyrosyl residues in various proteins involved
inth @ Mof cell growth and differentiation (A.F. 10 WI ks,

Progr Fact or Research, 1990) 2, 97-111; S. A Courtnei dge, Dev.

Supp. |, 19@@02"57 64, J. A KRIERROCYEN®. C@MF"O@NDS) 1994, 5 6 , 377-387;
R F. Paulson Sem n. | munol., 1995, 7 &, 267/-277;, A.C. Chan, Curr. Opin.

| munol ., 1996, 8 3 , 394-401 ). Protein tyrosine kinases can be broadly
cl assi fTiesl p?ésdrﬂqmlférﬂbn(l%leﬁes fear seﬁes%b&:ﬁ’étlt@tedﬁietetda‘?o&;atlempoﬁﬁﬁr ) or

| ck
ncont r BRiEstss i pelr Bfehsrafiih, Paciieulios] RATBOsIbRE GBRAIY Tip, an
t yr &i rtheki nsgeinamedicing, flor patieolsre thg ioventienx relates olo quinazpling oand has

been spﬁw ; 0 atNELRhich! ; A ivity of
prot ei yrog’glnﬁg&ﬂlétr?gsnggw suc fcgsé)@?%fr:‘g'lglt%ﬂ t%t}'e IQQS%{HH %@ 20 and PDGFr
have been inplicated in hunman malignancies. Elevated EG-r activity has,

for exapRitéin t?Rfs'hé Rma'séétc%@blyéb mgﬁaebthowubnléf%ecmoa%yl 288ldliessh and

neck cancers, "and in

1
o oW pRSiRE RUSIRaE Hn e iulatany oY bl aOwis ane tifRkeuistono A g: ¢
t hetiGef ondiksy Progress ihr GedwithnFatior Resaarch, 4090, 25 a7hott SUAl Coedneldges. 25

Aber ! anbhefrShFAT 1980310 A ERADRl b ol Bl BTGP IRF R 2,
857- 865 aulsons Semin. immonolk.c129ms1(4), 266REMDALE, Chaucﬁdmm@pmeﬂmmqnol
Proc. Naiége“%ﬁg%ymw : Protein t r%%.né@ﬁésé’s?égﬁb QdI ﬁﬁé%é@%ﬁéeoptor

all er anspl antati on r aus Cel | ;
1001, o808 F3-797erb5r§ | Gl tigr, (%éﬁ%i ?33'%9 dworrmptqrg &9, C:Hla6 03454)

t hr@Tbogdpy 0) Janades. etna@ipr orl&%bnt&ﬁéd lactivafidn BPhany &f ﬂﬁés@lkﬁwa%ESt em

di seases_( m str | nhi bitors of

he epdea-{ FeoTsath pfdtef, hsbrRE " KPRS cletivivo for Aramils 4 oaﬁlsaer@§s'ea Bher R
i N r estraatation, has bEER-sRown togesulh i Bmcmitmlled deflgtowmth.novel therapies for 35
such disorders. P56l1lck and zap 70 are indicated in disease conditions in
which T rrrr O5JUL 2002 2 cells are hyperactive e.g. rheumatoid

art hri tAkgrrani activitMref proteiadyrosing kingges asuthasagrertf3-2; c-srej egnebrEGRne

pr ges sakd mrpaavwe%nhmpﬁeam S RORTaRt m&l@héﬁués ntmta@éteaf EGF? %0yt at es
(e.q. tum)g(g'p%Fﬂ esll S gsor e rrr}eurra%ﬁl lft{yn Hﬁ’@l L th| s h seceen
shown t'éf aler bESH HPBlicHSY iR naewrwal ool ingy hisgen And hiagg and 1
cancers, and increased c-erbB-2 activity in breast, ovarian, gastric and pancreatic
cancers. Inhibition of protein tyrosine kinases should therefore provide a treatment
for tumours such as those outlined above.
25
Aberrant protein tyrosine kinase activity has also been implicated in a variety of
other disorders: psoriasis, (Dvir et al, J.Cell.Biol; 1991, 113, 857-865), fibrosis,
atherosclerosis, restenosis, (Buchdunger et al, Proc.Natl.Acad.Sci. USA; 1991, 92,
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
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5 tyrosine kinases (L.K Shawer, DDT, 1997, 2(2) 50-63) It is therefore a
general object. of the present invention to provide conpounds suitable for
the treatnment of disorders nediated by protein tyrosine kinase activity,
and in particular treatment of the above nentioned disorders. 10 b9 JuL 200
addition to the treatnment of tunmours, the present invention envisages JRat
ot her disorders nediated by protein tyrosine kinase activity nmay be treated
effectively by inhibition) including preferential inhibition, of the
appropriate protein tyrosine kinase activity. 15 Broad spectrum i nhibition
of protein tyrosine kinase may not al ways provide optimal treatnent of, for

exanp| eally e Hyperitdive @!h SrhelintRbiaMhfts SuiteHmuME dibsb MBISRY, Asthe] ect s

since protein tyrosine linases rov*de an essenbi al role 1n the no,imal

regul at3nsh GERft Jelactighowiihe pEPqess; of angigaanesis; Bas been Rsspeited Wit A nt i on
to Er Omlgﬁb@rodiﬂ)@iséd%e gtéte@ (@.gghgh&tntd?nbt;isj, lp?bh%ﬁispfwmh atow:anlfmilitﬁsazéﬁd;gs es,
such a r) .c-erhB- c-er hB- c :2, rd .C-Sr :
and 1y e, EReR ey, 5 1 Canrolse troubh Th6iacioy of a uibber of fecdPibY

i nhbbi ttymsinenkinases(l..Kn8hawyen 3T 01 99F, &(2), 50-§3)si.ne ki nases, for 25
exanpl e groups including two or nore of c-erbB-2, c-erbB-4, EG-R, ick and
zap70. A further object of the present invention is to-provide conpounds
usef ul It ds itherefereagneapers ghiesteph thg rrresaat inventienr i previde; ermpendai ch
M ni M sitdBREFIr'tRE | thedtiréMit ©F [disdraers nidifated WyPprNEIn §fosihe kitiseeadtivity,

I nvention, rel alt_gela tﬁ hEterto?ﬁﬁl |5 co%ﬁt\inds \é\‘ﬁl CH may be used to treat

di sor dé"d ipRArUsHAr Veatmentafine apgye joRedUSOIAR™S n particul ar have

anttD- cancer properties. Mre particularly, the compounds of the present

i nventi d Lnhi.pi r i L ne: Ki ch as
corr. ddRifory B B a8t Of fyshbury! B¢ piesett i clftiohs BRGS0t fille Bnst 2

| ck, zafiswdeenmediated thyepritginatyrasine ginaseractiity maaw bertreatedfeffestively yar

di seas qanibitBh Aicludig RERTEMaliftgRbhOBr BB LBBARBHatd Brotdi hFUAIAR kil

treat nent. of hunman I'i gnanci es, 5 for exanp east, non-small ce | ung,
ovary, agliyibach, . , and pancreatic tumours, especially those driven by EGF-R

or 16r bB-2, using the conpounds of the present invention. For exanple, the

or ot o1 1P BgH GbeHiah RTRAT L p iy Riskre it bk ook sl Bloplo ofiialc *

hence drdaimient of, femexamplediimours bdhd coulde certaincases évencye detrirhentabto

! ol ) . it . .
o or bp SIDIGHS HOSE A SORME KnatRe brdlidy rbieekoftial e AR hoRAEE |
range degulationof celgrawtbarticul arly, the present invention envisages that

di gorders nedi ated by protein 15 tyrosine kinase activity nay be treated
effectively I nhi on,of the a rotein,tyrosine kina

b it ropriate e
Sct vt o Rt aeBiRst y Of oihec T SSTin ARATEOR 3P  BPYISG: FORPRENGS BRI
si de efgrefarentiallycinhitiitnprioyein ttimsines kimases nsect asrE@Fnve-aesB-2, coebBude-of
formul 3,4 }ie2D PBGEFR-sro- IR, Zap76t4hd 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-



or a salt or solvate thereof; wherein 25 Yis CR and Vis N, or Yis CR
and Vis CR2; R represents a group CH3SOZCH2CH2NHCH2- Ar-, wherein Ar is
~-selected fromfuran and thiazole, each of which may optionally be
substituted by one or two halo, C 30 alkyl or Cl~4 al koxy groups{5 JUL HiD U
L 2002 4 R2 is hydrogen or Cl~4 al koxy; or R2 is halo; R3 is selected from
a group conprising benzyl, halo-, dihalo- and trihal obenzyl, 5 benzoyl,
pyridyl nmet hyl, pyridyl met hoxy, phenoxy, benzyl oxy, hal o-, dihalo- and
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 SﬁJeeCﬁeed PUGFMLs}cam Zép?ﬂbéﬁd‘fyﬁetﬁetelbytélmvﬁn@fbﬁhkapmdhfafgbhférﬁheny'
ring; g %ﬁl ] ese$§s fluoro, chloro or bromp. 15 Solvates of the
conpoun®P 'CvﬁF 25ed JISSP@S- a1 so i ncluded within the scope of the present
I nvention. The definitions for Y and V thus give rise to a nunber of

ar 11 oul 3 Pl iVertith STiissets, f partiyar inR (Seimeht GChaMaR hellnarbies.
C2) 5 \for exanrgleNwemst; nprsmall Iellvwiung, pyaaeeatomaah od pangsealinltursontsai ni ng
t he baségpéd é]@ Eeﬂﬁ\f&) ail TG EIR WP é?bBVQ | hsiRg tRé Xédﬁ?qcﬁ.{:n_&ogf iHé’Eres%f'ﬁh

npounds are art I cul I nt er est t'he conte ctl

AI kyI gmaaagorboﬁpa.qxaﬁgole.hv@elnaenm é"%‘éﬁ%ﬁo'&‘P@HﬂdW'% age highly, active
branc hedgéxhst?»t@-ecacém&eobrow:eftgfrbahbwmé@e/oﬂéﬂ i r@feﬁﬁceom théaEGFadce ptor

Ref erengces t S 0 suc ut ed to r ef er

Lo the Eiese chéhhahwiria Moabmedf X0, $-SRBR2, VAR tumiolishor FRMRYEr e e e

sucl asinsehktiory alsd indiudesnocompounds eviiioh errei migblypactived againksb poths icyerbB-2
and EGF-R receptor kinases hence allowing treatment of a broader range of
tumours.

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) -

R3
iss

HN
N

b /)\ 0

N H

20

or a salt or solvate thereof;

wherein
25 YisCR'andVisN;
orYis CR"and V is CR%

R’ represents a group CH3SO,CH>CHoNHCH2-Ar-, wherein Ar is selected from furan
and thiazole, each of which may optionally be substituted by one or two halo, C14
30 alkyl or C14 alkoxy groups;



05J UL 2002 5 Suitable values for the various groups |listed above within
the definitions for R, R2) R4 and R5 are as follows: halo is fluoro,
.chloro or brono, nore preferably fluoro or chloro; Cl~4 alkyl is, for
exanpl e) methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-bltyJUlclls
tert-butyl; preferably it is methyl, ethyl, propyl, isopropyl. pr butyl,
nore preferably nethyl; Cl~4 al koxy iss for exanple, nethoxy, ethoxy,

n- pr opoxy, i sopropoxy, n-butoxy, isobutoxy) sec-butoxy or tert-butoxy;
preferably it is nmethoxy, ethoxy propoxy) isopropoxy or butoxy; nore
preferably it is nmethoxy. 10 In an especially preferred enbodinent Y is CRS
and Vis CR2 (ring system (2) above). In a further especially preferred

enbodi . Y is CRlL and V,is N (rin stem (6) 95 above). In a preferred
enbodi %'S@df‘&ﬁ’bgéﬁﬂtaweﬁ’oﬂieé l?rq"%é'% al koxy. In a nore preferred
enbodi mrent R2 represents hydrogen or nmethoxy. 20 In a further preferred
enbodi . S ; . f i Sl yor I rred
embodi miat '3 REGTEL AT °a Sofip SRhBRSRGLSERE ey abelif dnd dfinfioBRfiafl TV
group. Z®nzoyhk pynidylpetivbr pyddymstiooxenphenexyyr bepzvioxy, shslgbsdihaloedand, a
Cl~4 al kyhaigbeH Io%)naﬁdi)ﬁbﬁé‘ﬁésdfﬂ{&lwr ef erred enbodi nent the group Ar does
y o%fl nal substi "

not carry an stituents.” 30 In a nost preferred enbodi nent Ar
represents unsubstituted furan or thiazole. The side chain

CHBSOZCI-R‘GHWZomwmyIdmgﬁdt pfesent; suitabl e position of the group Ar.
Simlarly, the group R may be linked to the carbon atomcarrying it from

35 any suitable position of the group Ar. 05Jtl L 20026 In a
pr eflér r adcheretrodi nent, when Ar represents furan the side chain

043802%%w%maﬁeééhtgpﬁﬂ@?%%im;ﬁ the furan ring and the link to

t he carbon "atom carryin e _I's_fromthe 2-position of the furan
ring. 5 and/or (b) Rinistseected dram halp and dslisHbstituteghignthar3-pepities«aittbe heayl t he
si de chgjrgy; CH3SO2CH2CH2NHCH2 is in the 3-position of the furan ring and the

link to the carbon atomcarrying the group R is fromthe 2-position of the
furan riafy halo represents fluoro, hlofb or bromo. P

15
Solvates of the compounds of formula (I) 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:

NN AN
Joe ] TN @
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.



10 In a nost preferred enbodi nent, when Ar represents furan the side chain
CH3SOQZCH2CH2NHCH2 is in the 5-position of the furan ring and the link to

I he carbon atomcarrying the group R is fromthe 2-position of thﬁ fﬁ@f@m
ring. In a further nost preferred enbodi nent) when Ar represents t %

t he side chain 15 CH3SO02CH2CH2NHCH2 is in the 2-position of the thiazole
ring and the link to the carbon atomcarrying the group R is fromthe
4-position of the thiazole ring. In a %referred enbodi ment R3 represents
benzyl, pyridyl nethyl) phenoxy, benzyl oxy, hal o-, dihalo- and

tri hal obenzyl oxy and benzenesul phonyl. 20 In a nore preferred enbodi nent R3
[ CPr esenBRItAEIRZVAIGEY for hdVHeRRZ LOKY IERTPSEOR Withil e BEMARERY Fep®), R®,
benzyl , hen0ﬁ¥5and bﬁﬂéfngsulphony . In a further nore preferred

enbodi neft 3RS Reare-a2iOWs: onobenzyl oxy (especial Iy 25 3-br onobenzyl oxy).

Innb adfur hbbrl_\i)zmmf@,rdrml oQ)“ﬁb?d fdh@ﬁm?r@dpréﬁeé?blyﬂmriﬁﬁeﬂbhlom a fh”“g{) DL ;af erred
enbodi nmept S sel ecte ro r ~A.al koxy; . especia chl.oro,
luor o oPetnbis 161 SFambe, naethyE el cerSbuh ishrinY. RIS dsoluyd s8iiyty or
esped) al tert-Bufyl;upreterably #ris anpthyd,aéthyl, prepylr isaprepydooti baty, moee greferablyi ng
t oget hern,yglth. R4 represents 35 nmet hoxyphenyl, fl uorophenyl) or

chl orophenyIY' 0 5 JUL 2002 7 In a nore especially preferred enbodi nent

t he phen@haralkgxy dgefor example.RmMetbpxys eHOXY ndt-RIPAXYe iSOPrOPOXY, ubriyiesny | .
In an_ espesifily SIBHRbYEOrIesy BforBBRK! i sthbRMC bty W > 5
substi t uent s)Jy?:IG 3{,13 Ryr elpr es?n@.-%-flr o?obelr?zyl oxy’)?%heny-lﬁ ﬂ’ﬁgﬁ%&fher
especi al IS¢P %Mqr B0h SoRTeRIeTRrARIYIhiS R g together with the
subst0tuent(s) R3 and R4 represents (3-fluorobenzyl oxy)-3-met hoxyphenyl. 10

In a nor peci al. r ef e ' t. theyp JiRg2t t i t he
substit u@h%@s?g@@#ﬂ@e?&%rg@g’ﬁp@g@ﬁﬂuﬁr g’?en%'ﬁ&ﬁ 36 %hl(ﬁﬁgpﬁé&?’w w
benzyl ox@bave)hl or ophenyl , (benzyl oxy)-3-fl uorophenyl, or

(3-fl uorobenzyl oxy) - 3-fl uor ophenyl. Preferred conpounds of the present
invention include: 15 . . 1 . .

(4-(3-Fl Ubﬁcfﬁéthﬁl;/BéR??'a%hé’FSfﬁyre(’Gef(‘Bo@(@ﬂ#eY i AES uaRthdhis Netring systed) (@t hy |
) fureg- 2apbye)pyri do[ 3, 4-d] pyri m di n-4-yl) - am ne;

(4- (3- Fl uorobenzyl oxy- phenyl ) - (6-(4-((2-net hanesul phonyl - et hyl am no) ~net hyl
)furan-2-yl)-pyrido[ 3, 4-d] pyrimdin-4-yl)-an ne;

N- { 4- [ ( 3trFa poefered arhbodiyrigrt &fyrepresents bydrdgéneriGynesdkbdxyhonyl ) et hyl ] am no} m
ethyl) 20 2-furyl]-4-quinazolinamne; _

N-{4-[ ( 3- Fl uor obenzyl ) oxy] - 3- net hoxyphenyl }-6-[ 5- ({[ 2( met hanesul phonyl ) et hy
| ] ani no} ed ore-prefaired wlvoqinnemz%{mmmm\ﬁ hydrogen or methoxy. -

N-{ 42d ( 3- Fl uor obenzyl ) oxy] - 3- met hoxyphenyl } - 6-[ 2- ({[ 2( et hanesul phonyl ) et hy

I ' thyl)-1, 3-thi | -4-yl]- i ine; 25 )

N (4.  ( STFR BURSTrSlanRe STREI L (RErpars P bl mERs R it Warpar noj m

ethyl) 1, 3-thi azol - 4-yl ] - 4- qui nazol i nam ne;

N-[4- (B | - 3- - 6-[ 2- (L [2: (& | j

t h)[/| ) (1 gnfﬁlpgé%l)rreii%}ﬂ%ﬁg%ﬁﬁéé] r&%rﬁékéb&&ﬁb@ﬂ& %He%?&y&f %Bé{,l l)? 6112 o} me

N- { 3- Fl ualkoxy grqup.f | uor obenzyl ) oxy] phenyl }-6-[5- ({[ 230

(metgwnesul phonyl ) et hyl | am no} et hyl ) - 2-f uryl ] - 4- qui nazol i nam ne;

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

] ani no} nit %quﬁergfﬁtrFﬁdaQTBPQQUW'}t-tée(ﬁ!ﬁ‘?%ﬁél‘ﬁ sidbtibgted by a Cq4 alkyl group.

N- (3- Fl uor o- 4- benzyl oxyphenyl ) - 6- [ 2_—({[ 2- (et hanesul phonyl ) et hyl ] am no} et h

yl 1,3-t Pn' %ZtﬁlrthéF %Aré%%‘f‘érrr]éa& %lrﬁtgloadpmré%t the group Ar does not carry any optional
substituents.

30
In a most preferred embodiment Ar represents unsubstituted furan or thiazole.

The side chain CH3S0O,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.



05J Ul 2002 8

N- ( 3- Chl or 0- 4- benzyl oxyphenyl } - 6- ( 2- ({[ 2- (et hanesul phonyl ) et hyl ] am no} net h
yl) 1, 3-thiazol-4-yl]-4-quinazol i nanm ne; 05 JUL 2002
N-{3- Chl or0-4-[ (3-fl uorobenzyl ) oxy] phenyl } - 6-[5- ({[ 2( net hanesul phonyl ) et hyl
] am no} m~t hyl r 2-furyl ] - 4- qui nazolinam ne; 5 and salts or sol vates thereof,
particul arly pharmaceutically acceptable salts thereof. Qi her 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) met hyl
)t hiazol -4-yl) - pyr|d0[3,4-d]pyr|n1d|n 4-yl)-am ne;

(4-(3-Fl uorobenz phe 6- (2- ((2- met hanesul phonyl - et hyl am no) et hyl
)t hi azol Ins. 9| )pgfa qﬁlwpé,mwhgn4m )te@,wmtslguran the ~ side chain

§:1h(3 F: 3129{8 m*gw-mh;nyhh th@ ubo(s{t%nnaf hee fatdrp fingy an@ tthe! Kk §e)tRet hy !
| aZ0 ri
L (3 F1 GrooA1BY caiine fs bk B, (o e 2 AERESH PE S 2RI armi no) et hy

)t hi &ol-2-yl)-pyrido[3, 4- d]pyrlmdln 4-yl)-am ne; —.

(43 P o Sha0y | e b "R 'RRRSUARY ke Y 6 R

)20 furan azo

(4-(3-Fl %Sﬁhﬁm%kw&@ﬂzmmy -the- %zw(S(t@nngf e Jutanp hingy andtthel ink to)thet hyl
)t hi azol ) -
(4-(3-Fl 8%??@5&9';” oxég J.'d‘p’)hﬂ-‘eénlg?% h](sr]ﬁ?r{lé[h?re?t %sr:té%%o{)wc?n@"an npr;r-Pam no) met hyl

)t hi azol -5-yl)-qui nazol i n-4-yl)-am ne;

(flh(ﬂ} F: korbeosy | sreforrgth esmbodiffer(t4- WI(-én n&t hepessdnté ofuyhn ethey | sidé nehatrt hy|
Ll (5 Pl GERSORRIHERRI G o )tt‘%”%%%éwnngt {1, JUTE, Oy PO 51 Ul 12 tHe

) t hi azol carbph)atqmi carndhg thelgrdup- Rhisfeom3the 2-position of the furan ring.

(4- Benzyl oxy- 3-chl orophenyl ) - (6-(5-((2-nmet hanesul phonyl - et hyl am no) net hyl ) f
uran-2-yl)-pyrido[ 3, 4-d] pyri mdin-4-yl)-am ne;

(4- (3-Fl ubaduﬁberzryvp@kpyef@tre@haﬂMfHWyvﬁ)w'o@: s representsiirzale the sidesehajn ani n
0) mefay| o8 (%G?—%C!H NHUH i tHe @Wé‘ fi6h @'f'!hé'tbﬁ‘ako%”h ;and theblinkito itRet

e e et en e LRl ) -
(4- (3-Fl uoro- benzyl oxy) - 3- br onophenyl ~( 6- (5 ((2-met hanesul phonyl et hyl am no)

met hyl ) #A-

(4- Benzyf o@r?%%{’%ﬁ ?@%ﬁ%‘ﬂ%&% e&gﬁ%b%hgguq@ﬁgﬂﬂep I?%ﬂoé% R%')’%?Wyl ~fu

r an2-yl ) halgr, dibgle; andtrialobenizyiexy: 3ng benrenesulphonyl.

(4- (sgy Fl uor o- benzyl oxy- 3-fl uorophenyl ~(6-(5- ((2 met hanesul phonyl et hyl am no)

nmet hyl ) -furan-2-yl) - %/rldo[34 | pyrimsdin-4-yl)-anine, 10 List 3

(4- Benzy|fbx§/ QR Prefsresdy  gmbediment 28 nﬁ?ﬁ%ﬁ?@é‘ pPI%W Ot hiHarRbesEMeRY Y | ) t

hi azol - 4¢ed )ecmwlsdmicaoﬂeﬂiwy)nbéw Aoh8noxgrandesenzenesulphonyl.

(4- (3-Fl uoro-benzyl oxy) - 3-chl or ophenyl ) - (6- (2- ((2- met hanesul phonyl et hyl ani n

o)net hyl)-thiazol-4.-yl)-pyrido[ 3, 4-d]pyrimdin-4.-yl)-amne; 15

(4- Benzylromyfugher orptreidried erdirhentB? hepmhtﬂ]brqrhebemwlmm tespesiatiy| ) t h

i az 4-y| d] pyri mdi n-4-yl)-am ne;

(4-( P - Fl %oarrg Eﬁ%@i{@) 3- br onmophenyl) - (6- ( 2- (( 2- met hanesul phonyl et hyl am no

)met hyl ) -t hi azol -4-yl)-pyrido[ 3, 4-d] pyri m di n-4-yl)-am ne;

(4- Benzy|rpx Yarthdr preferifteémbbdinfertR{ ! d@t—é@msul phonyl - et hyl ani no) net hyl ) -

thiazol 20 4-yl)-pyrido[ 3, 4-d]pyrimdin-4-yl)-am ne;

(4- (3- Fl uor o- benzyl oxy) - 3- f | uor ophenyl ) - (6- ( 2- (( 2- met hanesul phonyl et hyl ani n

o) net hyl )n & Hidlzer préfarred pmb)dd!drh( B?ﬂR?](soselemﬁdlfmmlhdrl]ooa:ﬁmee;]lkdlaxystes«ﬁ)eéiéllyr/] N
zy -(6-(2-((2-met hanesul phonyl - et hyl am no) et hyl ) t

b ot - 4P JHRASERRIARE, ) {at me

(4-(3- FI uoro benzyl oxy) - 3- chl or ophenyl ) - (6- (2- ((2- met hanesul phonyl et hyl ami n

o) met hyl jry § N&é%re@b@&eﬂﬁb&ﬁ&h'ﬁ"@g@ mThaR, especially 3-fluoro.

(4- Benzyl oxy- 3- br onophenyl’) met hanesul phony!™- et hyl am no) net hyl ) 30

t hi azol - 4-yl) - qui nazol i n- 4- yI) am ne;

(4-(3-Fl UDéﬁ dupeeidiigpbfetred embpaimihi tHebphényl (rhg rigetnerswith IR hndpeedudtan no
) ety ) Hidth &g phery hloBphaRgC bl BhibrapRerRin M€



05J UL 2002 10 List 5
(4- Benzyl oxy- 3- bronophenyl ) - (6- (5- (( 2net hanesul phonyl - et hyl am no) - et hyl ) - f
. uran2-yl)-quinazolin-4.-yl)-am ne;
(4- (3- Fl uor o- benzyl oxy- 3- br onopheny! ) - (6- ( 5- ( ( 2met hanesul phony! 0 &tHy 2 no)
met hyl ) - furan-2-yl)-qui nazolin-4-yl)-amne; - - .. List 6
N-[ 4- (Benzyl oxy) - 3- chIorophenyI]'?rmyhoxy 6-[5-({[ 2-
(et hanesul phonyl ) et hyl ) am no} et hyl )- 2-furyl ] - ~- qui nazol i nam ne; 10
N-[ 4- ( 3- Fl uor o- benzyl oxy) - 3- chl or ophenyl ] - 7- net hoxy-6-[5-({[ 2
(nethanesulphonyl)ethyl]an1no}nethyl) 2-furyl)-4-qui nazol i nam ne;
N-[ 4-Bg ?(' ? R}‘??éfe}re?r Ehbiet [the( phahPrrHAg tsgdthéowith ethy! 1 am
i no} net 2-tur w
N[ 4- (3€ %Ftﬁm@ 8?&95‘3( Mﬂmw] 7-met hoxy- 6-[5- ({[2 15

(et hanesul phonyl ) et hyl ] am no} net hyl ) - 2-fur yI ] -4.-qui nazol i nam ne;

N-[ 4- B nz OX%s 3- @uor og@gn I ]Z%{;]Pﬁ&wqﬁy tﬁe h%hz(rrfr% hf%g%?h phv%ﬂ_}/l %h ethyl]a

m no} a

N-[ 8- (SUEBMIent(b)a hd)@ reprédards (plaosdtienzyloxy)pivenyb- [ 5- ({ [ 2( met hanesul pho
nyl ) et hyl ] am no) net hyl ~2-f uryl ] - 4- qui nazol | nam ne; 20 List 7

N-[ 4- (Benzyl oxy) - 3-chl orophenyl ] - 7-f| uoro-6-[5- ({[ 2( met hanesul phonyl ) et hyl ]
ani no} Adt apothep-_espegigllys prefarrad zembegiment the phenyl ring together with™ the

N[ 4-( %uBbH&'éﬂt(QFRi )é'nﬁm reprédims Q@Jﬂﬁabﬂﬂeniylbky))?rfméthbﬁyﬁﬁérﬁ'l 25

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

N-[ 4- Benzyl oxy- 3- br onophenyl ] - 7- f | uor o- 6 [5 ({[2( nmet hanesul phonyl ) et hyl ] am
nojioet hyl &- M@rgédeoibllyuprefenbdnembwiment the phenyl ring together with the

1) ot hy e BRIRSTHEE B K Rp B St dnyl i Sahiorashenst! BBRAGES: Phony
N- [ 4- Bahioyrophgny; QOzylopMWMperﬁanyb a5 {8-flubrgignzyloyirdrfiuaropiemyl ) et hyl ] am
i no} et hyl ) -2-furyl]-4-qui nazol i nam ne

N[ 4- ( 3- Fl uor o- benzyl oxy 2 3-fluorophenyl]-7-fluoro-6-[5-({[2(nethanesul phon
yl ) et hyiretarrashsorepaings o mRne]seat'QMe inchgdeine 35 List 8 05 J UL 2002

1115  (4~(3- Fluorobenzyloxy) phenyl) 6-(5-((2- methanesul honyl-ethylammo)methyl?l
N-[ 4- (Benz y@ 45@ + ilmet oxy- F {[ 2(met hanesul phonyl ) et hyl
] ami no}\‘r’@t‘% 14 ;S rigo BY"'H'@T AT NRzol | nani ne;

N- [ 4- ( 34KBtFduorobenzylbxy-pheflyl§ mm-@@qenyhdneéumnquﬂ@k{rﬂmb{){nﬁthﬂ)h anesul pho

LR b s 1l e v
(et har-d(EHOHprORsrRY NPaphenyEe 152 methan nmmmhymamm}mwlaram ne;
N- bd- ( D-furpacyeaolingmine;3- br onophenyl ] - 7- met hoxy- 6- [ 2- ({ [ 2( et hanesul phon

| ) et hyl t hi | - 4- |
2 AL s e St B TS 410%™ "
(N- m[sz1 h? smmmﬁmmytﬂﬁmmthylb P-ﬂJrﬁquumt hdma%ﬁ?ez;ﬁ ?Fiz?azt)lhi nani Ine;h
- r -3¢ - - oxy- 6- [ 2- met hanesul pho
nyl ) et yﬁ‘}g@.*Q‘S?@i}%ﬁ?@@'ﬁ%@%ﬂg%ﬁ‘é‘@@r nazgl i namne; 15 List 9 P
N- [ 4- ( Benetyanesy) etiwiipmimgimetityiH1ubthiazoli4yi-dinazelimastioephony| ) et hyl |

anEBO} rNE-IY:l udg}géggﬂfyhmy]ﬁhé”m%éggxggﬁﬁﬂ é}ﬁ%’or o- "é(') t2hy|]a[n2'2(#e Iglsl’/u)asw phon

yl get hyl-$-3azelr 4ty 9‘)'[% QinafiRgol - 4-yi | - 4. - qui nazol i nami ne;
N- [ 4- B4~ Bér)Zy’Fo*%Qﬂmiﬂr@ﬁM aﬁél]%f[tl( EQnﬁatlhé}'nés[Lﬂ;ﬂ\orﬁll ethyl]ammo}meth

1)-
th thyl)-1, 3-thi azol 4- ",
N ?%e%?fef%z@”%aﬁ%»‘égw@ BRophenyl 711 wor o 6.1 2. (([ 3(met hanesal phony

| ) et hyIN-§8rFhadroet-[(Huototieridyl Jaxyiphényl}-b-[8-({[@+ nazol i nam ne;

Bepz
(rrephages 'l‘g'??s AWEMEM“%}"{?%‘T’? @r@kﬁ r{géhﬁém"ﬁ 4- qui nazol i nam ne;
N-[ 4- (é\lﬁwﬁmso %;ﬂugk%ewf)msﬂpbgmé}r@f[? =({{2f | uor 0- 6-[ 2- ({[ 2( et hanesul phon -
yl) et hyhletanssupHdh)bthlidniifbadthyid-1y3 lmézaw-w-a%mﬁaiam\%m@@d sal ts Or

ol vat 2@@%@ SURLEIN c'»?y%'h%%'yl‘f PR fRShaR 2k libhaS i Sh AR minofhathyf)

1,3-thiazol-4-yl]-4-quinazolinamine;



Particularly preferred conpounds of the present invention include:
(4-(3-FIuorobenzyloxy)-phenyl)-(6-(5-((2-nethanesu|phonyl-ethylag&g&}n@mpyl
)furan-2-yl)-pyrido[3, 4-d)pyrimdin-4-yl)-amne; 35 05J Ul L

N-{4-[ ( 3- Fl uor obenzyl ) oxy] phenyl } - 6-[ 5- ({[ 2- (et hanesul phonyl ) et hyl ] am no} m
et hyl 2-furyl]-4-qui nazolinam ne;

N-{ 3- Fl uor o-4-[ ( 3- quorobenzyI)oxy]phq@yI} 6-[5- ({[ 2( met hanesul phonyl ) et hyl
] am no} met 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} net hyl ) -1, 3-t hi azol - 4-yl ] - 4- qui nazol i nam ne;

N (3, F1 U 9-CHBRAE s BRPHAIF6 2L (ol EH SO0} ot
X {3- onl bptd wﬁ@ﬂﬂ@r‘@ﬂywﬁéﬁﬁva}m@e{ 2- (11 2 (et hanesul phonyl ) et hyl ] ar noj et h

K||. % 34%;%” B-ﬁmﬁ banzylJoylphenyl} &-15-({[2- anesul phonyl ) et hyl
] am no} n@{eﬁp?? éﬁ[ﬁ%%ﬂ%ﬁhéﬁﬁ¥%&@%‘ﬁjﬁﬂ %J‘ﬁ éﬁ"ﬁ‘g’g@ﬁ ol vat eg t hgr eof , Y
par t Bculand saltsharr solvates theredf, particyady pbagaaceautically acoeptable: salisdbereofs

Certain conpounds of formula (1) may exist in stereoisoneric fornms (e.g.

they may contain one or nore asymretric carbon atonms or -may exhibit
cis-f rar@thescmf.er@ﬁbcorrrmundﬁjpﬁli\?mmesgﬂbmenwrm%uqeem{qﬂswm;(laranour:s

di ast er eurREE heledtty 48 istdrefp 9f; these are included within the scope of
the present invention. Likew se, it is 20 understood that conpounds of

formula (1) may exist in tautoneric forns other than that shown in the
formgl a ldstdi t hese are al so included within the scope of the present

ne - addri G ubRHEn SRy EBRBMIPE 2l B ESERhohERin RGO, °F,
(1). Thehiazekapdapyridold.drdipyymidiniddy-amine; he moi ety deri ved fromthe

th
component 3 g peso ReRenAEe, gz“ﬁ;@ﬁ?ﬁgﬁ’ﬁg'etﬁ?@ﬂ3)@%*3325 actic

pur posest I%ZOI-g-Y')prd@r[%r@JPY%WQ*Mc 1y acceptable to the patient.
Exangl eg4qB-Rhardeneyioxgrpbhenyly (6 -4 metizingsalptiohylethyrimiao)methye 30

t hose defived from Lah a6l d S hydrochloric, hydrobronic,
phosphoﬁ’:l ﬂé LHF?E% pyl;1|mf '43§ﬁ%"§u?phur| c acids, and organic acids,
such as (ﬂdﬁtlauombenglnuy)-phemyl) (ﬁa(&é(@emethanesulplhonylnethytamma)memyl)# unari c,
benzoi c,¢ RQJZH:QI )prrﬂidgﬁwéﬁ rlﬁlﬁﬁﬁni'lgafrﬂlqe et hanesul phom C and

arylsulp oni c honi ¢, aci ds. zooz 13

Accor di fg- (ﬁoFlaorqhe(rmhostp@@rﬂylth (%e2ﬁne§mpsuwéﬁvﬁ-%tnytaﬁ@ﬂe)mgthm)nv. ded a
pr o@ess ft,ggn-Qkyqe) Alina2s|M-4.-90)-4Hing; conpound of fornula (1) as defined above

o o B AP oo -6z [ e BRe iR BB B Rty * (1)
thiazol-4-yl)- quunazolm-4-yl) amine;
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(2-((2-methanesulphonyl-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)methyl)-
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-methanesulphonyl-
ethylamino)methyl)-furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;



10 or Y is CL' and V' is CR2; wherein R2 is as defined above, and L and L'

are sui

tabl e | eaving groups, wth a conpound of formula (I111) R3 Ra (Il

.15 HzN wherein R3 and R4 are as defined above, to prepare a conpound of
formula (1V) RBRaHNI'I \ \" N(IV) V / NH20 and subsequent | § 5(HjL 2002

reactio
repl ace
convert
conmpoun
14 Alte
with th
the | ea
bel ow)

foll onwe
t her eby
al terna
and & a

above)
| eavi ng
/ N~H

10

15

20

25

30

n with appropriate reagents) to substitute the group R by

ment of the leaving group L'; @nd, if desired, (c) subsequently
ing the conmpound of forrmula (I) thereby obtained into anot her

d of formula (1) by means of appropriate reagents. 25 0 5 JuU

1)

2002

rnatively, the compound of fornula (11) as defined above is reacted

@wmaw@t&ohﬁgﬂ@mﬁggscé@ﬁethuhesa|bﬁo|w|@my|_5miﬁaoman¥|§ﬁﬁaﬁnt

%éﬁgﬂﬁiﬁﬁmﬁﬂmg% product thereby obtained (of Tormula

MB€of fornula (111) as defined_above,

4-(3-Flueroibendylolxy)-8bremophenyl{ 64 54¢(Smetimgreesutbtednyl-or nul a (1)

s e e e e A e NI

of

(u)

this

(4-Benzyexy arppheny b (é2pmethanssulphonykethylamine)methyh-fotamound
of formplyd-gwido[8,4Yd] “rir‘r‘wimwk-brﬁ(he/ N~H wherein V' and Y' are as defi
W t)h r[ oriate e ge

Uyt S idro Henzosy aropBRRYIET (o (2 BEMANGSLIONYD ¥ ~ ~ N (VI
ethylamino)methyl)-furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine; L

List 3

(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-methanesulphonyi-
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-(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-methanesulphonyi-ethylamino)methyl)-thiazol-
4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-ﬂuorophenyl)-(6—(2-((2—methanesulphonyl-
ethylamino)methyl)-thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl}-amine;

List 4
(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)-
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;

ned

)V



“and subsequent reaction to incorporate the |eaving group L. For exanple, a

chloro 20 | eaving group can be incorporated by reaction of a correspondi ng

. 3,4 di hydropyri m done with carbon tetrachl oride/triphenyl phosphine in an
appropriate solvent. The group R may, therefore, be substituted qﬂﬁ@-ﬂ@@

basic ring system by 25 replacenent of a suitable |eaving group.OT' ,

for exanple, be carried out by reactiqB of the correspondi ng aryl or

het eroaryl stannane derivative with the 0 5J UL 200Z 15 correspondi ng

conmpound of formula (1V) carrying the leaving group L' in the appropriate

position on the ring. According to a further aspect of the present

i nventipptghere is provided a process for 5 the preparation of a conpound

Compounti-BEhEUPRIRE OIS b Re R D oRr pRoRyp Byfrane - Pisuhlnt o °

\%epa_rez |):q1uniggzé<§1m.4>.fy|)tmmdf;a (VIIIb) R3 $a HN 1| \ o\ N'(_VI II? A /'i _ 10C1|\_+~H
and V" ﬁg&%& ARt Eromoh S B ez BRnehnbrvEtleringY oo S ar el y

f uncd i omethgpélurgnelspl)-qairchzobn-4sylpasjoent | y converting the group T into the
group R~ by neans of appropriate reagent(s); and, if desired, (c)
subsequent |y converting the conpound of fornula (I) thereby obtained into
anot her Lisdfpound of fornula (1) by means of appropriate reagents. 20 In one

alter _”aN—Me(%Bédi?lo&WQ&hToﬂ?ﬁaﬁoéHyl{l-\ﬁnﬁéﬁﬁﬂy-ﬁi[ﬁg(f{m-'ItO Ar as def L\ngg above
carrying a,for ro : r represent s roup Ar—ctarrying a
for rril g?@ﬂﬁﬁn‘élp@gﬁﬁﬁ%&l ?'BJ”Q}B]MEE'EB'@%PPWOM”B@?Sm t abl yypr gpar ed
frot@thi- -ElsipooHi ldxy»@chioybprsanyd]t 7-methoxy:6 Bd (of f I

(VT b)) AR e e o1 e Ok, Ut 1 ut e
compoun ﬁg‘f"ﬁg %?‘gggl) éyﬁg eac |®f1 b co%ou%é o?’ﬂ ofmula (IV) with an
apgr?p["hﬂe eazdexit-3thromgp! EI'\Y'lrt7emeﬂl§>.XVt§-[§rH€l. | eavi ng groijg vm%th t he I
subst i s avan a i Gedthineoul d, for exanpl e,
be an 3 lgfoh{)r P?ﬁgggyagﬁgﬂ%ar I}mggwnwmryge P\ﬁ/%a?ée_ "%(?5 J Ul 2002ml)6
Therefon‘\b4a3s§”9é% G”Q'B&Q&b@o@&?@ﬁﬁg@"ﬁbﬂﬁ d\é'%[fz'a conpound of formul a
(Vi1 a) (h@thﬁdﬂe@blpﬁohyl)@th?l]@mmd}me@wl -Rifogy]ad-bainzgblisarise; t uent (i.e. a -CHO

ig;“(?glpzle -@thngﬁgPyQR%o?opr];eonryﬁy}-%e oxSyQ _Tg[%ﬁg_l-iZNHZ. The reaction preferably

(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;

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

25 (methanesulphonyi)ethyljamino}methyi)-2-furyi]-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-furyi}-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



5 reductive am nation by neans of an appropriate reduci ngagent, for exanple
sodiumtriacet oxyborohydride. Alternatively, another suitable process my
conprise oxidation of a _conpound of formula (MIllc) in which T is a grou
Ar carrying a substituent of fornula 10 CH3SCH2CH2NHCH2 or 05Jlﬂ ZUUZD
CH3SOCH2CH2NHCH2. Sui t abl e net hods for the oxidation to the desired
conpound of forrmula (1) wll be well known to the person skilled in the art
but include, for exanple) reaction w an organi c peroxide) such as
peracetic acid or netachl orobenzoic acid) or reaction with an inorganic

oxi di sing agent, such as OXONE. The conpound of formula (MIllc) in which T
IS a gy d h{eﬁ%}& o Jrul a CH3SCH2CH2NHCH2 or
%SM@@&W%?@BLO}}Z‘%;‘}QT e%n ?{y-& us reaction to that described
above, (MatANesURhanvbRtH T CeImRIHY Tob-hezaic- - tvAvingsoInamiABCh T i s a
group "N-|[4‘-€G-Fmdi§-b% loXy}-3ohisrbpheryll-7mhethoxg-6-2-f[2r oup) with a conpound
of for CIW 1[—|2 or ﬁgs 4 rg@gﬁﬁtlvel%.l. %KC}I\,HA! ternatively,
an analBl?g{'S" WigthlaminormetyJ3-1pagd-EyiraayWBatdINAMHAgs ei n t he
sub5t i tNH4-Benaflokia-bpoogphenytjit-metihaxys842€{[24 ng-syst em occurs prior to the
coupl i | ' Qf o] Lavhla L) : apding to a
furthegﬂ}ﬁrﬂﬁgﬁéném%ﬂyprggﬂygggﬁ ﬁ%q%*ﬁgﬁg’%’ft@é%ﬁygﬁé%fn?%‘?gémgé’group R by a
de novdN-§4-03Hrdre-bemzyloxyh3thromophenkil-Zrmethaxyd-Rréi2m usi ng appropriate

Lot Ei"m%ﬁ*h@ss“ﬁ‘?'ﬁl e::géi‘“r?‘“?hg"w&fhy’?'133?“326'“‘3%%‘3“%%?'2'Fo“ S ng
system'\?’ﬁr 2YIoxY té),mﬁh%\(ﬂ%ﬁ-m% P&'gﬁdz'gﬁgal oket one group as shown in

t heQconprinahesulilsnyethy(lainomethiigres-thiazdlowyiMa-qiinarblirantinepl ed with an

woul 8p?h‘é—i%ﬁ-%%ﬁe‘%ﬂ\o%ﬁi-ﬁ%@oﬁ&ieﬁ*%”ggﬁ&qaﬁ%vééﬂzmﬁ- Subst i {ut od ¢ i azol e
syst em(ofethaneaulphgny))ethyllantnglmethyR-do3-thiazalehyild-quivazolinaminef or exanpl e,
the synthesis of derivatives carrying a substituted thiazole ring as an R

substituent: HN~u . _  HN~U Hal' alkyltin IPd catalyst - Br2 or NBS _, . \
\ N~1T 1\ "N~ / N ~ ~N (Ix) -(lva) OHNU I S H\~U thi oam de N~~
Br1¥, \ListdN.,; Ni \ NVvI / 0C DW S, V / NJ N ~~~00 (Xa) (XIb) S

HN-U 2N TR BEAR 168 B-2niBveprenyii avoro-e-u e ~ 7 N ©
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl}-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-chlorophenyl]-7-fluoro-6-[2-({[2-
(methanesuiphonyl)ethylJamino}methyl)-1,3-thiazol-4-yi}-4-quinazolinamine;

20  N-[4-Benzyloxy-3-bromophenyl]-7-fluoro-6-[2-({[2- .
(methanesulphonyl)ethyllJamino}methyl)-1,3-thiazol-4-yi]-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-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)ethyllJamino}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-Fluorobenzyioxy)-phenyl)-(6-(5-((2-methanesulphonyl-ethylamino)methyl)-
furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;

35



R3\ Ra U=/ 5 Schenme 1 wherein Hal' is a hal ogen atom (preferably iodo),
and P in the conpound of fornmula (X)) is a suitable protecting group, such
.as trifluorocarbonyl. 0 5 JU 2002 18 An appropriately substituted

t hi oam de coupling reagent, suitable for preparation of a thiazole ring
system may be prepared according to Schene 2: Cl~CN ~NH2 NaH~eCN(-5 JUL 2002
reflux CN (XI | ) Oxone or MCPBA 0C ~Sqw- (x111) O CFs ~S~N~CN p~ ~~O 5 10
15 Schenme 2 O CFs TEA o.r NWM, 0C TFAA ~S~/~CN (xI'V) TEA in DMF, H- (Q)
CF3 S ~S~~~NH2 O (XVla) Wherein in schene 2 the trifluorocarbonyl
protecting group in the compounds of formula (XIV), (XV) and (XVla) is

equi val a4 @-FInersHeizi)bkylpRe®if 8. 5-(f2-(methanesulphonyl)ethyllamino}methyi)-
2-furyl}-4-quinazolinamine;
N-{3-Fiuoro-4-[(3-fluorobenzyl)oxy]phenyl}-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine;

5  N-{3-Fluoro-4-[(3-fluorobenzyl)oxy]phenyl}-6-[2-({[2- - —.
(methanesulphonyl)ethylJamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-(3-Fluoro-4-benzyloxyphenyl)-6-[5-({[2-(methanesulphonyl)ethyljJamino}methyl)-4-
furyl]-4-quinazolinamine; L
N-(3-Chloro-4-benzyloxyphenyl)-6-[2-({[2-(methanesulphonyl)ethyllamino}methyl)-4-

10  furyl}-4-quinazolinamine;
N-{3-Chloro-4-[(3-fluorobenzyl)oxy]phenyl}-6-[5-({[2-
(methanesulphonyl)ethyllJamino}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 diastereoisomers) and mixtures of
these are included within the scope of the present invention. Likewise, it is

20 understood that compounds of formula (1) 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 (I). 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 acceptabie
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.



Al ternatively, an anal ogous schene to those descri bed above coul d be used
wherein the substitution of the group R~ onto the basic ring system occurs
. prior to the coupling reaction with the conpound of fornmula(lll). Oher

substituted thioam des are prepared using anal ogous processes tch$nﬁt @Town
above. In general, the group R2 will be present as a substituent®? Izl
basic ring system 20 prior to the inhléoduction of the group R or the
aniiino group. Wiere R2 is other than“hydrogen it may in certain
ci rcunst ances be necessary to protect the group prior to performng the
reaction steps to introduce the R~ and anilino substituents. Particul ar

TENt | OPCEHRINGItPE fRREr SdpddtBf e PrRIseAn ineation Bﬁ : ﬁ*b\‘d\ﬁgéd a prockad it

protectin roups to ensure non-jnterference w e subsequent reaction
Steps M pieharaten of a corpoung of fagemiiia §) a8 desied aRovenRIDI cmmrises tben)
group eteps: bul ky silyl protecting group such as tert-butyldi phenylsilyl
(TBDPS) .., ,Sui tabl e otectin [.QUPS, hpd~ for their introduction and
met hodla)ftgf" rgﬂ&qn gfr? E%Wé’l”%{igﬁﬁﬁgwa@h known to the person skilled in-
thedart. For a description of protecting-groups-and their use see T.W

G eene and P.GM Wits, Protdctive Goups in Oganic Synthesis", 2nd edn.,
John Wley 8~ Sons, New York,j 1991. Suitable |eaving groups for L and L'
will be well known tovt SKiyled in t(lge art and 10 include, for exanple,
hal o such as fluoro, | or g, Q;an and i*ddo; sul phonyl oxy groups such as
met hanesul phonyl oxy a &1 -prsul 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 gpkrsipt, for exanple a Cl ~ al kanol, such as isopropanol, a

hal oge(r}agg‘s h%/rdld' ocarbon, an ether, an 20 25 aromatic hydrocarbon or a

di pol a b Yos\Mnt such as acetone, acetonitrile or DVMSO at a

t
noto exbr ¥hig mewwur@kz;for exanple fromO to 150C, suitably 10 to 120C,

or csonBelyin i 8 28 Uemnen A8 Bt and P AEATIERS [yl v gani o arm e

such as triethylamne, or an alkaline earth netal carbonate, hydride or
hydr oxj,gle, i ot assi um car bonat e, hydride or hydroxide. The
conmpoun ﬁéiayﬁpﬁgﬁ%ﬁfﬁyHﬁ%§“HZ obtained fromthis process in the formof a
salt wth the acid HL, wherein L is as hereinbefore defined, or as the free
base by treating the salt w aRBase as herei nbefore defined. 30 The
conmpounds of formulae (11) \h I) as defined above, the reagents to
substitute the group R, & he readgéhts) to convert the group T into the
gr@gp R are either regdily>~&vailable or can be readily synthesised by
those skilled in the art using conventional nethods of organic synthesis.
05J UL 2002 20

wherein R® and R* are as defined above, to prepare a compound of formula (IV)

R®
/©/- ¥
HN

v
(V)
A

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

by means of appropriate reagents.
25



As indi cated above, the conpound of fornula (1) prepared may be converted
to anot her conmpound of fornula (1) by chem cal transformation of the
.appropriate substituent or substituents using appropriate chem cal nethods
(see for exanple) J.March "Advanced Organic Chem str~r", Edition iél V&ﬁey
Interscience, 1985). 5 - - | Simlar chem cal transformations Quhﬂ

be used to convert any relevant internggiate conpound to anot her

i nternedi ate compound prior to the final reaction to prepare a conpound of
formula (1); this would thus include their u_se to convert one conmpound of
formula (111) to a further conmpound of forrmula (I1l) prior to any 10

subsequepfternafivélyOlthe toenpcuriecbhdsrmabilal @ANnas definedagsbwraid seddied ewith tage
anticancer_activity as, denonstr t% her ei naf t er g t heir fnhlbltjon of the
Dot o ' SYPGRITALS TeaRdts (0 Bypnite e dipub 1€ o6 enidenmion! of B3 gaving brbe;
ef fect ob' amd ¢udrethes prdduct tiesrebl axbtaigpedvoh fdrmula (U3 betovenis reactedewitB-the or
EG--r ty I i Vi e LWAuepti i.des
corpouncEopBFny shfus (Y g Honhed dicFRt iplyalC HdsBltgl BT o MtsROET
t her éof ¢empased of fargila §) thereby pptained ijaanctheradmpound ekformula thbnt  of
di sorders nedi ated by protein tyrosine kinase activity 20 such as human
mal i gnanci es and the other disorders nentigped anve. The conpounds of the
present @ ¥atiankofihis aligraative the camepeung gt farmu’a (\at ment of di sorders
caused by aberrant c-erbB-2 andlor EG--r activity such as breast, ovarian,
gastric, pancreatic, non-smalltLcell |ung, bladder, head and netk cancers,
and psoriasis. 25 A further aspect of the invention provides a nethod of
treatment of a human or v Nbj ect suffering froma disorder medi ated
by protein tyrosine kindise tivity, incﬂMhing suscepti bl e mal i gnanci es,
whi ch conprises admi ni stecs % said subject an effective anount of a
conpound of fornmula (1) or a pharnmaceutically acceptable salt 30 or solvate
t herdbf . whefaim tYheV arxbbcareods tdefinpd eatmove, imag el prepared ibyethet reaction aff aa
conpound a pharmaceutically acceptable salt or solvate
thereof,uﬁhp§ﬁ@$gtgyﬁhh%(gnJ UL 20& 21 A further aspect of the present
i nvention provides the use of a conpound of forrmula (1), or a
phar maceutical |y acceptable saft or solvate thereof, in the preparation of
a nedi canent for the treatygent liopf cancer and malignant tumours. 5 A further
aspect of the present iﬂYeﬁb’on pitbvi des Pnp use_pf a conmpound of formula
(I'), or a pharnmaceutically ceptlabl e salt or solvate thereof, in the
preparation of a nedi cane fONtThedtreatment of psoriasis. Wiilst it is
ossi ble for .the conpounds, salt r solyates of the present "invention to
20 be adHRrein of 4dhl AkeasdRfinad ABoue, WIth aRpropriate reagents tasubskiute o i n
t he f5r ny@iupeR bfoathe aving gloubdr’ nolpaépare.a éompodha of fermaulé (vilher feature of
the present invention there is provided a pharmaceutical formnulation
conprising at |east one conpoypd of fornmula (1), or a 15 pharmaceutically
acceptabl e salt or solvate thereof, together with one or nore
phar maceutical |y acceth iers, diluents or excipients.
Phar maceuti cal fornul atjjons [may preserv®d in unit dose forns containing
a predeterm ned anount i veA ngredient per unit dose. Such a unit may
contain 20 for exanple 0.5ng tNh 1 §, preferably 70ng to 700ny, nore
preferably 5ng to 100ng of a conpound of the formula (1) depending on the
condition being treated) the route of adm nistration and the age, weight
and cond@Rq sHbseqyem reactiamto incrEparatecthe leaving@reupdt.i 5/5 examp aghlered
for 2gdm Ragingatdrepbycarnyb&picapporated 2byr Gehétior Obf ejanidriespyntiing 034l

(i ncluding huccal .or suhbl.i ngual), rectal asal opi cal (including buccal,
Subl | nguarvaESRimiding ir 305y netsGBras Ay PERREGa I s ARRTTE R ue.
i nt ranmussalvemt, i ntravenous or intradernmal) route. Such fornul ati ons may be
prepared by any nethod known in the art of pharmacy, for exanple by
bringing_into assogiation the active ingredient wth the_cafriersz or

exci pi enf8) grose Bhammas etherefare.r demsubsiitoled anpt the hasicorring system by

adnmizy st fepldtméMYofos sm:r.tasrénre%dir@s?@uﬁc RIS MHY, tfSr EXaMpRS BedBakHeRISo0r by
ons . or sus S1 ONsS |

tabl ets; powders_o ranul es; . sol e aqyeous .or
o S EeioR ar dhe TEar BRI Gin hBLeroBR! G BTt S ATRE, MBI ons

or water-in-oil liquid emulsions. 35




0 5J UL 2002 22 Pharmaceutical fornulations adapted for transdermal

adm ni stration may be presented as discrete patches intended to @ g@i @hn
.intimate contact with the epiderm s of the recipient for a prolo S Lg i od
of time. For exanple, the active ingredient may be delivered fromfhe~atch
by iontophoresis as generally described 5 in Pharnmaceutical Research, 3(6),
318 (1986): - . Pharmaceuti cal forrrul.iaéi ons adapted for topical
adm nistration may be fornulated as ointnents, creans, suspensions,
| otions, powders, solutions, pastes, gels, sprays, aerosols or oils. 10 For
treatnments of the eye or other external tissues, for exanple nouth and
skin, thgrdspordiry icORfodur R SfoPmald X(I\iﬂ)plélah?ﬁga%hé{ @apmgabrajpﬁtmemt tive
cream Wien formilated in an ointnent, the active ingredi ent may be
enpl oy RPRIPPHAE; ngﬁ'o'hoﬁgi'%ﬂf‘gni c or a water-mscible ointrment base.
Alternatively, the active ingredient may 15 be fornulated in a creamw th
an oil-jn-water, cream base or water-in-oil,..base.  Pharmceutical
f or mul dhvettangdar Bithes A3ps eftneRrepentinventon bere 1S ViR 2 Riderss oy
dr ojis viherprepatationaofta cemipognddif dotmilla (t as defired above syhichi edmiprises she t abl e
carrierggspeci al |y an aqueous solvent. 20 Pharmaceutical formulations
adapt eds? r' topical administration in the nmouth include | ozenges, pastilles
and nouteh eeskig. aprampesadt of aformetaniiVit ias Sefingdt agover withc appropriate
adm ni Sighabh?g eparePh REMPARMJST f8AMENAE) tori es or as enemas.
Phar maceutgi cgl)t@frrgl ations adapted for mayl adm ni strati on—wherein the
carrier is a solid include a cqarse powder having a particle size for

exanple in the range 205 m crons which is admnistered in the manner

in which snuff is take e, rapid 30 inhal ation through the nasa
passage from a cont ai ne the powder held close up to the nose. Suitable
formul ati ons whereHN"the~€arrier is a liquid, for admnistration as a nasal
spray or as nasal dgops, include aqueous or oil solutions of the active
ingredient. Y'239"55K U L 200§nﬁharnaceutical fornul ati ons adapted for
adninistratigh hgl ati on i hcl'ude fine particle dusts or msts which may
be .generated b

in
1 R H various types of netered dose pressurised
aerosols, nebulizers or insufflators. 5 Pharmaceutical fornulations adapted
for vaginal admnistration may be presented as pessaries, tanmpons, creans,

gel s, peBéesm RP aadtRDaresas ayfified abbws:i ons. Pharnaceutical fornul ations
adapt eck(,f.or .Eararv,,er o admnistration include aqueous and non-agueous
sterile i'ﬁj% &M8n" dB3MNit i ons whi ch may contain anti-oxidants, buffers, 10
bact erians‘t"bitsi)haddwlisnc&z;\/\hi ch render the formulation isotonic with the

bheod - BLF oS _ . &
SuSSE naleraf K1 8¢ 8nRETLBLTE and it AfHPSHBraly ARBRIGUEABEE. B0 1
f or mul a@nbB) riapspauentbs @enuarting the tgradeel ointonthei gose Riobyameans, of or
exanpl eysitahRsteEREENRS); 3R, If idisfred A9 sliB¥e '{;;g%&ﬂ;ehrh He' &tiSohd 8f

(o)

| hiJi d . th 5 dit |
i ot teEiaL 1§ Yh5TeR SNAE B 2R  SeBuRauNG of iFBkPalIbiby Freasi 6 use.

Ext enposippropristei epgehnison sol uti ons and suspensi ons nay be prepared from
st g' | e powders, granules and tablets. Preferred unit dosage fornul ations
are those containing a daily dose or sub-dose, as 20 herein above recited,
or an ap@nepalternative,doe igseun hevewd represent agrour Ar agrdefinedtabove 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 (1V)

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.



It should be understood that in addition to the ingredients particularly
nment i oned above, the fornulations may i nclude other agents conventional in
.the art having regard to the type of fornulation in question, for exanple
those suitable for oral 25 adm nistration may include flavouring U@Frﬂ 207
The animal requiring treatment with a conpound, salt or solvate of %

present invention is usually a mamal ,,ssuch as a human being. 30 A
therapeutically effective anmount of a conpound, salt or solvate of the
present invention will depend upon a nunber of factors including, for

exanpl e, the age and wei ght of the animal, the precise condition requiring
treatnent and its severlty the nature of the formulation, and the route of

adm ni strati and ultimately be at the discretion of t t endant
physi ci T0aR100% 2o SuitaP keaﬁrqmév@@v WBF?%JFPG@'B@MP%"J;%? o

t he pL egt‘]gma)ummttlh tlfris}‘aogroubetxrtdsawm@atfonhymmmmmql .e. #-CHD girdu_pgmth 24
gr owt Qr._exa ol on t i,n0 . ge e
Pange off BOTRRBN Y filbll SRS GRPC I cc e SheCtdiE ATty IRydes, X
nor e5 us wediligtiverarnimation iyemeans of an Eppnopriate redycingiagent, for examplersadium or a
70kg ad'fuédc roh%cﬂﬁiea(:t ual anount per day would usually be from70 to

nd t

700 ng a I's anount nmay be 5 given in a single dose per day or nore
usual l y-in a nunmbe~, (such as two, three, four, five or six) of sub-doses

gegald?y Aﬂt&ﬁ?tyéw émﬁhéptsakae@lgln ;%mfﬁgimays gb%r%é?xlgﬁ?rﬁfo?@bbﬁﬁ)o@ﬁﬁuﬁﬁ of
ot opor t TGP (Hicht Fotbh “Enurft GIOUPHATc SRR UEBHE Pt TohEaged
t hatt 0si BH 8 CldsGldsNid Cihla ubrdChigS xiH A}H INH @ HE oS uitalslet methodsf for Hhe aixidation

condi ti g ?hé 8& Fé&ﬁo&@ohﬂd%??%@@éggﬁ vG.ﬁ ErFﬁnB\‘ivnttBGihé’[gE?é‘d}{ sk.l"é/c?rfm @n and

their sa t's” an €s nH one Oor in co nati on ot her
t her ape@t bubinshide, ffor etxamptle ergaction vath aneommepmdaamhcasmetra@ﬁm I n

par ti culgfy of heBthlofsHEn@bic S&GH28Y Be&f?r@ﬁ' With 'a?lnlny;?]é“lé Bxﬂﬁélﬁ%r%gnt such

chenot her a eutl Co hormonal or antli vl saged I nation

t her api @ @XMV nd heocerne%a@@éﬁ@rmWae(N?ﬁ@rfnt\ng cTorﬁpa.gsreum#e' carrying a
adm pi stsuetsmqanpfofatfodrﬁ@at CHYS CHYTINHECRE bﬂrcwaso(OHzmﬂzm-lCHz may be
pharnaceutlca acce tab salt,. or, s at e Bere | east onefot her
Phar mac EEPERH Y B¢ Fiodyls, Foaciod too el HrheBER ShsBunatialy TRAEIFHET & nor
phar mac @ompmmldyofatdrmm mlllagermtvszmch’rﬂ'ylsbae group mrsaafrwmg taoigmm'ﬂybsubstltuent

separ at Mtﬁt | egoﬁm%%g&t Y foﬁhﬁla”a&FPS?F{zCHzN or
si mul ta eous or se in an The anmounts o ounds)
of for nﬁ‘é@S(CPéHaﬁdzNhle T%mwp'ﬂar maceutical |y active agents) and the

relgpive timngs of admnistration will be selected in order to achieve the

e AR ELBRA R hR 370 DRSPS Sl S

gi ven f avherbia thenpubstitistioexefthe §ioeg RS ontm the tbesic ting systeen assugngior to
st ruct ur, wer e obtai ned at 500MHz on
a Brokeﬁ%ﬁ){’@é@‘@%@%ﬁ%gﬂ{mﬁe %%%8%0%@ Ee{&”)pect rophot oneter at 300MHz,

on a Broker AC250 or Broker AMR50 spectrophotoneter at 250MHz and on a
var pgn l,dwcde.ﬁ’ %a%hgpsﬁémaﬂb@ PRSI halg r880 T0is HielfER intd thal gt SE%WG

gl ven in SS ra, were O %Igg%qjon one o0 QW n I Nes:

VG M cr(pﬁfa@s 2] '&QW%:SMF S of B th;@r%ycilfé(faﬁ‘%)US|%
Engl ne (dgeatsToSpciay rosedd wenldinvaive mm%?ntt@ﬁc(meﬁhoﬁb&@/ Km to theS J U

2002 25 [yt I h tl d
o ver i REreRLSued T Fsrarl oS yh M eyt BB be i sof at od or
whi ch were too unstabl e for full characterisation, and to foll ow the
el S0 rerdlr ERIe Toud f%é'%z?g*'”% HAORet3hE Fcup . shdhs i B cibindl 8 o2
chr omat 6grrraﬂay(l?<a)rmt aeheynei 17 Belowowhish.swhenc saupladdwithsaa approprialy iN-a gel
60 (Art. réte@&e@ﬁilo&%&e‘l@fbmﬁd off8rrhig Q(I?Hﬁ%cﬁ@hiéeﬂ] \ﬁé!ﬁlﬁefés\mfmrthe

%egggb @Dae't'g{noéfo%'bgldg té&eg amlno-sug]sﬁtweec; thlazc;[lg %ystem 01I tro?r%h O&)bOI ling at



10 Ether refers to diethylether. DMSO refers to dinmethyl sul phoxi de. THF
refers to tetrahydrofuran. 15 20 HPLC refers to high pressure liquid
. chromat ography. NW refers to N nethyl norpholine Useful preparative

techni ques are described in W96/09294, W97/ 03069) W97/13771, ¥9951%€774,
W96/ 40142 and W97/ 30034; al so described in these publications UL 2002
appropriate internedi ate conpounds otfyer than those detailed bel ow
Preparati on processes specified in the 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

Gener al Sdtierre AUHEHInES) fored@mple, e SYhtAE3is DN Udrivativés .@aﬁ'yﬁ\PQQSQBSﬁﬂfédi' ni-ng
a 4-chlpropyri.m dine gor 4- g%$rppyr|d|ne rind The optional 'y substituted
bi cycl itg'aggécri'%aﬁﬁﬁ' '%h%uéh,sg' M ed amine were mixed in 30 an appropriate
solvent (typically acetonitrile unless otherw se specified, although
et hanol, 2-propanol or DVMSO may al so be used), and heateduto reflux. Wen
the reacti on was nplete (as judgéd by tlc), tlhe reactiNon ni xture was
al | onedyg coal . The resulakylin/Raesisyesi on was dil-uted, & g. withBaoeNBSe,
and the solly &8Ned by TiTtratiom, washr@g eyy. "w h~d&kcess acetone,
and dried in 35 vacuo, giving the roduct[ st eNgﬂdrochloride salt.
If the free required 05J UL 2002 2 ~Nfor further
reaction), this was obtained by treatnment with a base e.g. triethyl am ne;
purification byﬂvgéonatography was then perforned if (Iguired. (B) Reaction
of a product fromProcedure (A) with a heteroaryl tin reagent 5 A stirred
m xture of the product from Procedure (AQT;(conqgining a suitable |egving
group such as chloro, bromw) iodo or triflate), het egoaryl stanhmrie and a
suitabl e pal | afi um catiNyst, such as bis(triphe @Iphoéghi e) pal I adijum (I1)
di phenyl phosphi thinemideane } N i
(1331 ))
as

iMNC. E. Hous et. |al ., Inorg. Chlem,
30(1), 125-130)y 10_jogeglher with ﬁmg’m;appro g-ate additiV

di i sopropyl et hyl a N-Tithiumchloride), werf >peated at reflux I'n dry

di oxane or another suitable solvent (e.g. DNF)(Bn er nitrogen until the
reaction was conplete. The resulting m xture was generallﬁugurified by
chromat ography on €X&) ca. 15 ~Cy Renoval of a 1,3-dioxo|é -Z2-~l ~rotectina
clroup to liberate an al deh~, L The conpound cont ai ni ng the

1, 3-di oxol an-2-yl group was suspended in an appropriate sglvent, e.g. THF
and treated with hydrochloric acid, eithergas, an aque@ypg”Solution (e.g. 2N

or as a SO|UtHBD ;ﬂ giq4q2e (e.g. 4 | ar)/ any stirred Jat ambi ent

tenperature °rleattion was | . \ﬁytlcorZOLONB

anal ysis). Gdwdrobbsisy the mixture wgs di'l uted wit) , and the resulting
Qﬁf and dried to

precipitate was coll ected by fiItrea'éuu washed

give the al dehyde. 1D) Reaction of apgl dehyde wit an M ne by reductive
am nation 25 An al dehyde (such as th@ product of General Procedure C) and
the required primary or secondary amne were stirred together in a suitable
solvent (such as dichl oromet hane) containing glagjal acetic acid ( 4A

nol ecul ar sieves may al so be present) for ca. 1 h. A suitable reducing
agent, such as sodium (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 aqueoug basic
solution (e.g. sodiumor potassium carbonate) and extr Rith a suitable
solvent, e.g. dichloronethane. The dried organic phiiﬂiiggﬁ;ﬁaporated and
the residue purified either by columm chromat ogr apay Bond El ut TM
cartridge. If desired, the isolated naterial was

5 Scheme 1

chloride g 1, 4-b
(prepared as-desori

wherein Hal' is a halogen atom (preferably iodo), and P’ in the compound of formula
(X1) is a suitable protecting group, such as trifluorocarbonyl.



0 5J UL 2002 27 then converted into the hydrochloride salt e.g. by
treatnent with ethereal hydrogen chloride. (E) Reaction seduence to prepare
aQhropriatei substituted thioam des 5 E-1 Reaction of an am nosulfide with
chl oroacetonitrile- .~ , To a stirred m xture of an am nosul fide ﬁ%d Lﬁ

sui tabl e base such as sodi um bi carbonate or sodi um carbonate in af 9 JUL 200
appropriate solvent (typically acet oghtri | e) al though DMF or di oxane can be
used) was added chloroacetonitrile _dropwi se. The 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 correspondi ng

am nonAh rddTWoprEtalyTﬁuHs!titlﬁ_é@aﬁﬁﬁé%ﬁ?d@%d!mﬁhg&bag&t%uWébléffbﬂQﬂbbéﬂdti@n'%f
solution .of the amnonitrile gsuch &s thwg}?gct of rfeneral procedure A)
and and1azqlefing,system, may b PreRared Acaas KRRTP%a suitable sol vent

(e.g. dichloronethane), was cooled to OC and trifluoroacetic anhydride was

added dropw se. The ulilONg m xture was stirred at room tenger e until
t he reaction was conpl efe. Water was added ang ,th i xt.ure was gxtracted

with a suitakl e NH) @!ﬂ%ﬂﬂ@@”di chl or onet hanen%'@%&@mbiquni c laygér wag dried
over anhyd®ous 20 nagfwsi um sul f abe _ahd coonent rersad. Thegcrude Nt was

purified by m chr omat ograpﬁy to proVvide the correspondi ng
trifl uoroace'tvazll de. E-3 Oxidation of()a”byanosul fide To a stirreéXBOI ution
of a sulfide (such as the product of general procedure E1 ) in a 25

sui tabl e solvent (typically nethanol/water (2:1 ), althoug i cdjﬂcaor onet hane
can be used) cooled to 0C wascgdded an oxi di zi ng agent (typl Ilysoxone,
al t hough MCPBA can be usg%ﬁ/Th?a resulting m xture was stirred at jfoom
t enper abhe otMEPBAL he reaction was cORdIndiME. HEB&)r eacN at ed

to renﬁv;e—aﬁﬂyh-e‘rgani\cszs’ol\\peNT\i/QNIuted with water, a “extracted w
appropr?&te sol vent cge\.d;. 30 di chl oronet hane). The organic |ayer was dried

and concentrated toprovide the correspondi ng cyanosul fone. E-4 Preparation
of thioam des To a solutigon of a cyanosul fone (such as the prow of
general procedure E-3 ) dXY)35 an organi c base (e.g. triethyla in THF
was; added hydrogen sul fide gas. The 05J UL 2002 28 resulting m 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) Regghérpe se4uence toprepare an optional w substituted thiazole F-1
Reaction of a vinvlstannane with a aroduct from Procedure (A) A stirred

m xture of the optionally substituted bicyclic 4-anilinopyrimdin_e

speci e¥hdreinbimt gciemet 21dkg \trifiybroshrbomyh prétecting group dn thegucorapeunds ofand a

o1 1 o PAA IR URNER arliied Carng RS, Fbnging . ) sueh a2

tetraki s(triphenyl phosphi ne) palladium (0) was heated at reflex in an

appr ophj isal,Vv i@l | t @hi fhkebhe u hiddih@X can be
used) ﬁlrtlﬁnlﬁt'?ﬂg ?gacétlfayc?p&v\%s s}:ﬁg@nﬁé ¥ hbl’ﬁé ?%%JH%&n%%r%%ﬁ%dmgg a86d

. 1.0 ete. e )
concenthatel thegupstiatian 1of theareve R bontor theubasic FROSYSEEMSOGEUES IRFior & her t o

provi denetdiupling resctivicivitg the eympoandof foinslila@llyi nyl ether. F-2 Reaction of
aﬁoduct fromProcedure F-1 ) with a brom nation reagent A bicyclic
py

m di ne vinyl ether (such as the product of general procedure F-1 ) and
1 equi Otharrsubsiituted thioamidasoarer praparad using lanatodausrprocesaesi toithatishawn
brom ngpogd were stirred at 0Cin a suitable solvent (typically 10% aqueous
THF or '

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 inciude the 2-



di chl oronet hane) until the reaction was conplete. The resulting m xture was
dried over anhydrous magnesi um sul fate and concentrated, or in the case of
.brom ne the solid was filtered, to provide the correspondi ng a-bronoket one.
25 F-3 Reaction of a product fromprocedure (F-2, with a product from
Procedure (E-4) A stirred m xture of an a-bronoketone (such as thel Hrjgdogmn
of general procedure F2) and thioam dgqof rom Procedure E-4 in a 1:1 nolar
ratio was heated to 70-100C in an appropriate solvent (typically DV,

al t hough acetonitrile and THF can be used) until the reaction was conplete.
The resulting m xture was washed with an aqueous 30 basic solution (e.g.

di : ) ¢ »
ot oS T N o B ) LR, B
puri fi eteTputyidiphenylsi BEPAphy to provide the corresponding
trifluoroacetam de am nothiazole. 35 F-4 Renoval of a trifluoroacetam de

t ti do.li t ! i l. 0,5 J | 02, 2 1 Xt
oy o8eet SataBle MRS, ROTE AR P A oo et AR Bycl ¢
gened al rgmovalduoeldrbe welinkmowmndoHhegearaon skilledlin) theaarts For aedesariptionnof
: e . ) ted,
bour cd- PIEtEettl grodpls ahReio lod e T A5foentBnfl PIAINE. WiRs S PoTHHR" ©

. ] C appr
MeOH di EPep®ifePraanic Sypthesis]y 2ed edngalohe \R/dmé& Sers,MNew darkatQt. t hen
di ssolved_ in_ethyl acetatelMeOH (1:1 ) and treated with 4M HCO / di oxane.

The resul ti solid was filtere 0 .p[oVi t he correspandi an n
T oenBuitpRE 188Yin ciiien tar Sa5H L SEPRMsIadvn & Hicse Roted T & 4 apg
ar bt ~r includen ofor 2x@mpie phgld duoke as fitioro, echisw, Wromo ahdGiodbl auiptionyloxyi ¢

£ bt and o] 2R AR ERY o [SniaRkaphoh bR JRY aridit "

The sol engdriflates cool ed and concentrated in vacuo. The syrupy residue was
poured into 3 litres of a rapidly stirred solution of 15 0.33N aqueous

sodi um carbonate. The precipitate was stirred for one hour and filtered.
The sol igrgemﬁguﬂll&@né‘éﬁquh '@&f’@ﬂ %&Wﬁewlthnthﬁa@ﬁm%mﬁoeftfe"g“lﬁe (Whestitl e
aog‘;n@ugdog@%}iént@s g%ri@@il?@g;rrpm mseﬁ'cég_rm;ga shﬁﬁ&bﬁiﬁ@ﬁ &hbérﬁ?%: @k@ﬂpé e 8(5'(\/| 1

! ! " i y | S 41 +
1)+ 225’?“%0 lflﬁt;‘%l’ rraL{Cehri al Igr?ﬁbf/' & sl’equehnt%é%e %aﬁqrgéa%rn\’mard ttgeﬁihén

appr opr aedgreatjc siydsidarbore dr @/ dipdéaryaprotidi seiventt strameds acetans; caactomjtrile drhe

rocedu S...d i i
Hg23. 185@?3%3 %?‘%raa%ﬁ]‘jer@%é%%?’é%‘ﬁf%afw ér’%%?e f’%@? t°p%§§?z1§§%1gﬁ8ci fic
conpound20tfaderefsrablydp to 80&&ur es 25 i ncl ude :
6- ¢y or o- pyri do[ 3, 4-d] pyri m di n-4-one and 4, 6-di chl oro-pyrido[ 3,4
d ri mgdi.ne. 2-Am no-4-fluoro-5-iodo-benzoic acid TJo vi gorously sti.rred
oo uL | CEREPR AN G BB ERa YL Ihihe drerotamel i Pased  Exgmples of
2- am nosditable drasebdnclade sacodjap®Sating saok as2tiethyarhing) onah alidine satthd

2adi ¢ 1 ol e BERORRRE Rt o0 sSRIde iotih B, SadiulrE or Pesqlin Earbdte,
mol es) hydtide at hydnoxidgas al |l owed to stir for 48 hours. The mixture was

fildered to renove the insolubles. The renaining solid residue was washed

W th 20(_?_ m of 35 dichloronmethane. The filtrate was concentrated and
r edi ssollPecampanshef fosmyla(l) mayspejobtaineghtiomsthis process in the form of a salt

with the acid HL, wherein L is as hereinbefore defined, or as the free base by
treating the salt with a base as hereinbefore defined.

30 The compounds of formulae (l1) 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.



m xture of ethyl acetate (1 litre) and a 0.2 N solution of sodi um hydroxi de
(1 litre), added to a 2 litre separatory funnel and extracted. The organic
| ayer was washed with an additional 200 mM of water. The aqueous | ayers
were conbi ned and acidified with 2N hydrochloric_ acid. The resultin
precipitate was collected 5 by suction filtration, washed with wgt5e~“ﬁa2ﬂ@3
dried undery~cuum at 60C to yield 46 grans (77% of the title conpound.
"H NWVR (400 MHz, DWVMSO-ds) 8: 8.04(d, H, 7.1 (s) broad, 2H), 6.63(d, 1
H. ESI-M5 nmlz 280 (M1 ). 4-Fluoro-5-iodo-isatoic anhydride 10 Anhydrous
di oxane (0.5 litres)) 2-am no-4-fluoro-5-io0do-benzoic acid (46 granms, 164

ol esp\g maibdtéd EHoVEC TR BOnshBUP be Tomh@al QY pfedrédsmay We ooVEREd VB! €
added to one litre, one neck fl/)gék %@gﬁﬂ_w;h a .magngttlc stir bar and

r ef | ux 2PEREE CUPPOYRG Qfofarmuls, (WaBY @pstomalianoat the (FrRRyeprate; j 1 r od
and hesubstituent of lsubstitaentsbusingrsppropdateceltémival methods (sees fof lexaatplé,0 cool

St | on Wi eFEnted Beafie,ldritty: FHERTRL WHSk tplsbisk®s, TRSETCS) oh

dri®d under vacuum at roomtenperature to yield 45.5 grans (90% of the

s | _ , |
b t84?d,s"1“"5H)' %ng@%swﬁf‘éﬂgo"swfﬁlmag %g%?b&llg?%%@b[%r?ob%{ﬁi ang felevdnt )
|

.20
4- Chl olBeBOS A EPMRIUNG YR aRether in@r@gg}aég CRIRLRG: RTI o the inab iastinn 4

j— ]Ijlydr ng&?érgO@pBrﬁdq&Qﬁo@ﬂﬁidﬁmgi KZ?HQ mdrdlltﬁllgfr? Iﬁiﬂlﬁdb?trl(éir Bseitd (rjcfw%n
- uor 0o-o-100d0-1 Ssa | C n e r ans esl. an
o manpfie aorieding 3 a8 AL IS hiltherrifngun of Sl TRLPRAF 10 20 11 (1 e

ontd nesubseqmEnt readtmeh. Wi t h a nmagnetic stir bar. The mi xture was pl aced
under anhydrous nitrogen and heated at 110C for 6 hours. The m xture was

al lowed to cool, followed bé concentrating the reaction mxture to one
third iThe epmpovadsyef deemula (Heandt sakjs cthgprafaheve anticancen| activitymast ur e

ves. pousabndapel Refbihafiércsy tiel PAIDIRYF O 1O iRt brbBonussa bictbBeb. ol
a1 GratPBghandio BTN anahes anc heibeTiestRn SeEcad ol Inss WhGsa e
unter isdepsndent 60C-ebBrR drECR-rdyrosimeskindde agtivity. t he title conpound. 'H
NVR (400 MHz, DVMSO-ds) 8: 12.43(s) 1 H), 8.46(d, 1 H), 8.12(s, 1 H),
7.49(d, 1 H. ESI-M5Smz 291 (M1 ). 35 05 J UL 2002 31
4- Chl oifbe6-present7 -inveniion- aihiusazisa npravidesocedropodrdsThobnfarmedta ofl) dendo. 6
it ] Tal ) TR : ) , q
di et hPARRRGUERNy Boboitanil satk Ul BE HEreBEtor tieth Ficd A RIBL BRY: | P e
wi t h aPadigniarlydndhe treatment of, disgrdars maediated by pseteim bepsing hingseuactivityr ogen
5 20d Beet esb thindard ahblighdmidsantiothe HhérodisorderEhendritisheticapave.al Tpged to
coo! , followe bgf @gncentrilrgl% hhe reaction [{1xturfe| %o ﬂ_{t:}l lergﬁe{l W sh
r esi duBCMPRUPHP O 8§ RIESHRYs ™HEGEAN o?"eh SSPEHE %éf?@‘(o.% & re%a 8t 1A uene
(0.1 | disoeders Taeset byatermas ceerbBe2 andlarEGB-rachinibgs sucli bs breastc odanian, was

" . > . _ ) 2 _ it
of " ary e SRR ot SHER oo 1hAE, bR, Meallahd WSk Mltitersy anty 1 oS

m xt ur BSOR@Si$.i | tered and the remai ning solids were washed with nini nal
di gl or onet hane. The di choronethane filtrates were conbi ned, concentrated

to a sqlid, and drie nder vacuum at room tenperature t jeld 28.6 grans
(879 B Wit (Hsnidot S0, BB RUeN T RARY o e hORES tieafoyens. s gaan or)
8. 76( danimai)subjedi $Ltferihg Hom BSisdfdemmedatdd\iy pyoteibbtyrosine kinase activity,

(5. 500 e SR E Hiefigani8b. B0icH ol itaR A B Sads fEERD TR EEs,
1395- 1gfettivedamount ohs agnymind of fokmula (ID2r & pharimacedticallcaceaptabldesaltr ef | ux
i ¢ ol WpBSIVERPIREleofM th @ Dean and Stark trap fitted, 20 for 18hr. The

product was concentrated a_ nd purified by colum chromat ography (15% et hyl
acetate | hexane) to give the product as a yellow solid (6.03g); mz .

(236823&. fluf=1thér2 asiﬁbai«sﬁ!ta@pﬁe%ﬂéﬁ@zeﬁtm 1Zid%tsétll‘iéw|setdﬁaa;é@4nﬁgaﬁ? %f%mﬁcma4- g 1
- di oxol an- 2- i.azol e : : was .stirred at - in dry
T ( oH B PRAdsBARY Fedatiab B el S snas herkBr. BBl ) vas added
dropwi se under nitrogen. After 30mn at this tenperature, tributyl tin
chloride (7.35nml, 27. 14 mmol ) was added dropw se. The reaction was all owed
to warmto 0 and water (20nl) was added. The product was extracted into
ether 30 (3x100nil j. The conbi ned organic extracts were dried (MySO4 ) and
evaporated. The residue was triturated with i sohexane (3x100ml) and the

not her |iquors were decanted, conbined and concentrated to give a brown oil
(11.88g); m z 444 450.



'35 05 J Ul 2002 32 Substituted anilines were in general prepared by
anal ogous nethods to those outlined in WO 96109294 and/or as foll ows: Step
1: Preparation of the precursor vitro-conpounds 5 4-Nitrophenol (or a
appropriate - substituted anal ogue) such as 3-chl oro-4. nltrophend]5JUh2WZ
treated with a base such as potassium carbonate or sodi um hydroxide in an
appropriate solvent, such as acetone 2ﬁ acetonitrile. The appropriate aryl
or heteroaryl halide was added and thé€ reaction mxt_ure_ heated or stirred
at roomtenperature overnight. 10 Purification A: Mist of the acetonitrile
was renoved in vacuo, and the residue was partitioned between water and

di chl or f
di chl or m:& EEg %%ﬁa’ééﬁhﬁﬁgé DI negﬁﬁf%ﬁ%ﬁg’“ﬁ%&t gg?ledé ng{nsd of formula
concent (Bt 4 a; pharmﬁmutlg@lypament%%!ﬁ. sHlt oF Solata mereal. i the preraration of by

filtratiQedichmehPrstdnd YreaOMeandT ciricen ahti rhgristelimeargyi xture in vacuo, and
chromat ography on silica. Step 2: Reduction to the corresponding aniline 20

The precursor vitro conpound was +educed by catal ytic hydrogenation at
at no5phey furtherespettolitienyeséhtinientidroprovidesatheuiigeadf a coaipaamd gfefgrrautaancl |

THF, or - |

compl et 417 Bhd Mt RS, S U holvae thef i i 76 Blomitalib of o
excess mmeamenafmthaére.ayyanwfr@pq@sm| on concentrated in vacuo to g| ve
the desired aniline. In some cases, the 25 anilines were aC| dified W|th HCI

k%ﬁil%ﬁé%&{]ﬁplggg%&xe?%%p%p %\égea ’qtsrr:grﬂ %ﬁ{éart%gpcmﬁe p e° n n\(;c.gnt%rnI (o}

sa I

4- (39FI W@@ﬂﬁﬂéﬁbt@d’é@[ﬂé hew; chenicéllitis preféfr8d36 present them in the form of a
30h|oro4 2f| ben {oxy)anlllne mz (Ml )+ 252

3- Chl or &2 é?'l’ %%@(y)amllne mz (Ml )+ 252

3- Chl or o- 4 (4- quorobenzyI oxy)aniline; mz (Ml )+ 252

Cherr h/EtAndr 16 ieR cigaire, o the) s ivergBn GIRrTe bidvideer

| st anny|mmazeu@caz-feanulanaemrﬂu @tdeast ene sempasingnef, formulaib er @r. r

Kel h rélﬂ'\a': mabéﬂﬁbalgebééétﬂdblénsbl?'ér sof¥ate RERDF( ic%éﬁhér With Omb WRSmore
di ssol VR% éﬁ er a :[adi %eﬂ%atm) { s cooled to -85_C and
t r eat ed RRiAmacewi Iiya(ofep%b ¢ Fasiers LN SXCINRASY xture was 5 stirred at

-85C for 30m n, and t#~en N-forrnyl morphQine (8.49) was added by syri nge.

After f er o] m to
e A SagBlh A alc, od i, . Bkl oAt ol

wi th di grragétesmined emounnof)amyve ingsedienb pae unitdosee abuelx @r ypit f,narvec@ntm's hed

Wit Bovatsgr exdiigiél d g0 1 ﬁ:r&fé’?ﬁ@l t 76rhgCid vonﬁ@dqm@r&aﬁtraﬂ 26y @)

silica) eutln Oo/f r/i-h ane ve t title, co
yel | ow cid0mgaf pogpim ?rimﬂﬁ' is "QQ_LOPHE? copdgga(na rqaatgq 1.37
(6H m, the@8utk. cﬂ’(édrﬁlHlstf)atloﬁ a$ﬂ thetage) wéigﬂtcaim condition of the patlent

~4- (3-fl uorobenzyl oxv~3-chl or oahenYl y- 4ui nazol i n- 4yl ~, am ne Prepared
according to Procedure A from (4-(3-fluorobenzyl oxy) - 315 chl or ophenyl ) am ne
and 4- c Parmadeutical- foonokations meay 'bel adaptedNBCadsiinistration by anmppr@pgate( s, 1

2? J’ i, f(} E%amgleogy ﬂ%é;]r? mncél%l Hgﬁ%galloﬂsliblpr} Q( g%ct I Eg téﬁ/gép
506 (mﬂlqcludlng uccal, 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 aqueous or non-aqueous liquids; edible foams or whips; or oil-in-
water liquid emulsions or water-in-oil liquid emulsions.
35



6- | odo- (4- (3-fl uorobenzyl oxyL3-fl uorophenvl)-cLui nazol i n-4yl)am ne 20
Prepared according to Procedure A from (4-(3-fluorobenzyl oxy)-3
.fluorophenyl )am ne and 4-chl oro-6-i odo- qui nazoline. 'H NVR (DMSO d6) 9. 83

(s, 1H); 892 (s, 1 H); 857 (s, 1 H); 808 (d, 1 H); 7.85 (%ﬁi F?ﬂm
7.53 (d, 1 H); 7.50 (d, 1 H); 7.43 (m 1H,; 7.30-7.20 (m 3H %L
1 H; 520 (s, 2H); M5S mz 490 (M1l ) .,25
6- 1 odo- (4-(3-fl uorobenzyl oxy~3- net hox en~qui nazol i n- 4yl )am ne Prepared
according to Procedure A from (4-(3-f| uor obenzyl oxy) - 3net hoxyphenyl ) am ne
and 4-chl oro-6-i odo-qui nazoline. "H NVR 400 MHz (DvBQd6) 11.29 (bs, 1 HO;
9.14 (S%a%acéuﬁt?al(%rﬁ'nl_%ﬁtlorfs 3é’dérﬂe& II"ar |_})73rﬁr%jeﬁ'n‘i'lail &9 r?sti‘é’tldrm r'hag') e7 34

d, 1
Eﬂz 30 Ppes 3s cfiscrete patches mtend d to remain in |nt|m ate contact wnthHl)he

6- | odg 1dé¢ﬁﬁ9’bﬂ>ﬂ§e 3e<f:|bie‘ht %ﬂ‘lérprblohgﬂdl pesricdl bftifhe: YFbﬂ@xém;ﬂS emr astive
accordr n oce orophen am
aehi or o Trediant BERES Sefvered Hory AR R R bl dohopliSres 33 aghEraRedBariber |,

8. 575( s jn PhakmacéuticalResaanh, 3(6) 318.(0986), 1 H): 7.84 (d, 1 H: 7.51 (m
2H): 7.44 (d, 2H); 7.37 (m 2H); 7.33 (m 1 H); 7.24 (m 1 H; 5.18 (s,

2H); MBS mz 472 (Mrl ) _ _ o

6- | odo- Pharaceiinal fermylatieys -asieetsd for-apital administratipa Ay e erepiated
accor di '&g bﬁmtﬁfe‘hf@défe%n‘:‘s #rsgﬂbéﬂabﬁsf 'Iéti?fr@b%t?wcéb‘sy)sdm@éh@l ) pa% t%% ag’éls

chl or o- 6- i odo- g zo |p DVSO-d6) 9. 77 (s) 1 8-92 (s,

8.50 (s SPHays) aeg olsy H); 766(d 2H): 7.50 (d) 1I—|); 7.42 (m 1I—|);
7.3007.25 (m 2H): 7 14 (m 1 H: 7.03 (d, 2H); 5.13 (s, 2H): MBS mz 472
M1 : .

G5 (1. Soptizatmants.f e ey or otbey extemalissyss. for examle Moty andsiin, iesy p
honyl ) pfemylationsearer ppefecablycappliidh@s @ Ropcatiwistnentr @h cream.  When

4- (4- bepzans | |

5 (1, 3. RYEASEPROaK) OPIABHL (RS pOREY iiiediRAL aly by bﬁ“@om"hmm 5)
10. 36(sPa![afﬁ6"C‘B‘ arwater-misgible gi @@é‘t bﬁsﬁ) Altgrnajively, the achive inased lﬁntma)y

7. 626 m baHbrmulated By a &rddm withOdr dil-in-widter dre88( Baseloth wate Pt Sil bdsdd) .

4.09(m 2H), 4.04(s) 3H), 3.95(m 2H). ESI-M5 nfz 530( M+l ).

~6- Chl or opyri dof 3. 4- ~pyri m di n-4-yl ) ~4-1; 3-fl uor obenzyl oxy) - phenyl ) - am ne
4,6-Di clﬁirmrmapguﬁlciat[farmbiléilpnys |adaptef(bfc(rliog}caaladrr4m(sﬁafld>mm1t@lbbtmayban;zmalel E| ne

(1.08g) 4 c}’.—%pécxﬁhQ Hirtbé Ogc,&@z@}[*ﬂab{ et | eﬁi‘s"sSR/eHO P%ﬂ?%?ﬁ%ec“ %@ﬁ&'b’l > 381

The pro Was co |on as a yelTow's
( M1 ) +carrier, especially an aqueous solvent

(6 201 3- D oxol an- 2yl ~furan-2-yl) - pyrldo ~3, 4-dl pyrim di n-4-yl)-(4~3fl uorobe

(6- On oF BaiheaBtca) Torfytionsipraste! for topipal adriistiating, ndhe yOoMBpFHEN ne
(1.850) lazethgss( pastilids @ndl mouftr wh3hes. (tri butyl stannyl )-furan (3.82g) in

di oxan (40nml) were reacted together as in Procedure B. The m xture was
evaporated and the residue suspended in dichloromethane. This was then

fi It er ehenmeagutiazforneulations Rdapled/iontrectahpdminisimatiornmayubenpresasitedi@swas

theﬁS”'shEJb@énPHﬁe‘é"dr*bé’@ﬁ@ﬂ?sg' ving a 30 beige solid (1.74g); mz 485 (Ml

)+ ( 3- Fl uor obenzyl oxY;
i phenyl am no~- pyri dof 3. 4-dl pyri m di n-6-yl)-furan-3 car bal deh~

E? )Chl odm@y3 mad@{;&agffﬂnmm?tumsiaﬂafﬁtenlh%séBg&WéWthMﬁbwhér g ne
g) an r,i bu st a ur an ar ba
57011709 sblggndlhibs B taarge PAYer Bayhia PaRRie Bizgyior frampledntpadalbve 2ie”
react ed 5069"elcrrms whichris Bdouristered B) thﬁqmaﬂoevmwhmiasrmﬁapMImredeabw rapid
res ue A i t
oo S5 ° IR Rfiobdh e RaSEOTERORIE cBhitiné ol e Polddr fdlg dosu il
to the nose. Suitable formulations whereln the carrier is a liquid, for administra lon
as a nasal spray or as nasal drops, include agueous or oil solutions of the active

ingredient.



a beige solid (1g); mz 441 (M1 )+, 5-~ 414

~3- Fl uor obenz~r 1 oxy) - phenvl am no) - ayri dof 3. 4-dl pyri m di n-6-yl)-furan-2

car bal dehyde

(6-(5-(1, 3-Di oxol an-2-yl)-furan-2-yl)-pyrido[3,4-d]pyrimdin-4-yl)-(4-(3flu

or obenzyl oxy) - phenyl ) -am ne (500ngy) was treated with acid as in @%%ﬁﬁg Ee

C. 10 The product was coll ected by féét ration as a beige solid ( ‘;ﬁ

mz 441 (M1 ) +.

L4- ( 3- Fl uor obenzyl oxy) - phenyl ) - (6- (5-(2-(meth)rlthio)-ethylam nonet hvl)-fur

an-2yl Lp ry ido[3.4-d], pyrimdin-4-yl)-an ne S

Car bal (e e e e ot hane

(55 RREHe, d5te oo s, WENCH, iy, By GORTAEN LBY BOFaRS (Of! YaPLRs fYRESnOBon

El ut T'metered doge prassrised erbsols onébuliZeroor insUfflators. (M1 ) +. OQther suitable

i nternmedi ates prepared by anal ogous nethods to those descri bed 20 above

are: ST

( 45BerPlydrmagcetticall formplations) adapted doo vaginat ediyiristration imaylibe presentedi ne;

(8- (5 5 HOUArRSMaHhSBS, cPodilb Q5B 55N, Bald O By Kordliddigl] pyr i i n-4. -

(4- Benzyl E)xy- 3- bronophenyl ) - 6- chl or o- pyri do[ 3, 4-d] pyri m di n-4. -yl ~am ne;

(4- ( 3-PhatfizecoapalyfopmilatidnBrauapde for parentdraPa@mnistratidrintisier¥quédes n-4. -y

|)-am ne; 25 o . . . o

( 4- BerIfl BRYAUPPYS StRSHR Ijestion sqlktions whishydey centaip Antipidants. Bufersn ne;

I( ;lO( 3-Heateniastatsramd salyjesdwhichaeodbethd jorthutdtionr isefonic dith2hé-bipey of theli n- 4-y
-am.ne; T . . .

5-( ( 4-'@§E‘Q$FOS?§!%‘?'¥n AOFAMSRAS AN JJOBU RIS SIPrlG SYPPERYPTE RITH P8Y an- 2ca

r bal ddhglude suspending agents and thickening agents. The formulations may be

> { (4 drés Shtdalif OMUE Y Il e8! UMSRYLS: Tor Barmibld 8841 “arfibBifes arfd N~ 0 Y/

)-fur car bal dehyde, . , ). " -
5- ( ( 4-MIRz9NE may ber satashima fresangies (yaphitized)gondition apquidng only thean- 2car
gasdziadms l':cfn of the sterille |iqui% ct?rrier, fﬁr exlample water fc_n;]I inﬂ)%ctidfong, immedigtely 6l

- -(3- Fl uaro-henzyl oxy- 3- br o enyl.am no)-pyrido[ 3, 4- rimdin;6- -
f u§ gn-é’l%rt% é‘ﬁﬁet@gﬁ'f%oqu?uf lwe@g@@g}i@gns ar?d sDL}/spens ns mall@é prepared yh)
5- ( ( 4-fBem sterie poders,graphles\drantabtets.pyr i do[ 3, 4-d] pyri m di n-6-yl ) -furan-2ca
r boxal dehyde;
5- ((4-(3-Fl uoro-benzyl oxy- 3-fl uorophenyl am no) - pyri do[ 3, 4-d] pyri m di n-6-yl ~
f ur an-Prefarmed yeihdasage formutations are those containing a daily dose or sub-dose, as
Nop4- (HRe8iRYAEBE) rediteéd| GF P BEPphinte fritiirPtHer&dY, 8f 8n Actigd!inipédiehfiam ne; _
N-[ 4- ( 3- Fl uor o- benzyl oxy) - 3-chl or ophenyl ] - 7- f | uor o- 6- chl oro- 4- qui nazol i nam
ne; N-[4-Benzyl oxy- 3-bronophenyl]-7-fl uoro-6-chl oro-4-qui nazol i nam ne;
N- [ 4- (18-shbuldr be havdersioogd) that bin mdmtiicaﬂ% }thé -ihgtwl@wtﬁ-pdrtianlarlﬂ-ma?mm i _nam_
i ne; 4- B - ol = - O - A~ qyi j ] ne; 10
N a- Chetprahe XpRi¥iarions AP dIe oniol pUBRE BaftbrlicRal TIhE AR HARE 1.
e: regard to the type of formulation in question, for example those suitable for oral
5264~ [riRRAraYibAMAY FichidefiARNERY 8@l - 7- f | uor o- qui nazol i n-6-yl ) -furan-2
car bal dehyde;
5-(4-[4-(3-Fluoro-benzyl oxy) - 3-chl orophenyl ] - 7-fl uor o- qui nazol i n-6-yl)-fura
n-2 cahwlagéhadeequifing treatment with a compound, salt or solvate of the present

> (4 iR ettty BRIRRAS Vidk 45 BHiBhh Bgingz0! | n-©-v1) - furan- 2-car bal de

5-(4-[4-(3-Fl uoro-benzyl oxy) - 3- bronophenyl ] - 7-fl uor o- qui nazol i n-6-yl ) -furan
o pa i hetEReRcaly efectve. agaunt of 3, comeound, st o solyele of 118 Bo8ETL,) geny
invention will depend upon a number of factors including, for example, the age and .
5- (4- (Weighuef P 8RRYAIONE predide ebRMEBA Ybhuifing tkkitAret iamaZied sBvérity) thef ur an- 2
20 Carnba urdeecr;fy ee' fo%%%%oer\? al%xda {H%' reouj[e 20? 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



~lo~~N/ \ NI i o~~NFN ,N

(4- (3-Fluorobenzvl oxv) - phenyl ) - (6- (5- ((2- met hanesul phonvl - et hvl am no) et hvl
.) furan-2-yl)-pyridof3,4-dl pyrimdin-4-yl)-am ne di hydrochl oride 30

(4- (3-Fluorobenzyl oxy) - phenyl ) - (6- (5-(2- (et hyl t hi o) - et hyl ami norr&t h}{ fura
n-2-yl)pyrido[3,4-d]pyrimdin-4.-yl)-amne (80ng) in nethanol Uinlﬂ
water (3m) was treated with OxoneT"" 53ny) at roomterrperature for 2
days. The m xture was then partitione et ween aqueous sodi um car bonat e

sol uti on and di chl or onet hane. 05J Ul 2002 37 The dri ed organi ¢ phase
was evaporated and the residue purified by Bond ElutT"" cartridge, followed

FgHg]onv éwcrg fbpeﬁﬁg @@Bléﬁfﬂlerl_rlegﬁ &arcinonta, \M/I;lq;e&le)‘ﬂl BaVirs ehé farl aﬂm 8H
e 1oyt mafs O3V visioh 5 Faipiemt rmamyha oa; day' and mibrg uBuAIREInG

(~ 4T &)V%ﬁgé OH/1stp; 1(5m|g/kg body(Wdigh) per day. - Thus, foranpOkg Zdultmammaﬂ tHe ~ ~N
(- (3. FATSTRPINOYTE ST ey, would yisuafly be fom 70, 10,709, mg, and this, amunt ma Y ot

g ~|(4451E z%uemmﬁ singler d@lsﬁ ;asemdall1 pynrgremsuzgy? A rr:;i]:bm (Subh @sdwol, grreaﬁrour sear
bal dehy é(éi 5] P SUEA300) plr BaY ISk ek ﬁ G s el

di chl or @HecHya n'(omw a\ﬁ@JteorrS@é‘tatte@ t%efq%n HyenHOPmeaﬂetemmmed asa

Puri fi crbportioai ofothe BEectivVel Hinbunt @Arthei ctiapoiisd | .byt ﬁaoanasag@cm that t he
hydr ochl or i de salt

H6 b
0’ (5 Tblargagstdes | gy'%sb%%?erwrae§°@tf%atlm#9;193fsths A RbRES, ek )
7.0101 Itbaboﬁez (2H, s) 4.1-4.3 (4H,brm 3.3-3.5 (2H, bs) (hi dden under H20
peak) 3.2 (3H,s); mz 548(M+l )+. 20 Example 3 0 I~ NS~~-ONO~1| ~NF ~J
25
N f 4- f (Fhe compsengds| 9bie preagnt) inventiops and (theirhsaitss @angh salypiast Ay Hei no~~

met hy~- @ IpYéd 4idhe SRROEIrBIMaiin Wlﬂ’\oét'h%?' tﬁ’éf‘éﬁé@!lé‘g éﬁts%?‘ﬂ‘i’é‘ treSitrheAt @fm

5-(4-f4- uor obenz n|I|no - azal 1 ny] carbaldeh
(o' eqﬁ‘g%)a Do Do e SISy | AP ART B 4i-Ganeas therans), RERDIEION 2
( DVE®- d@itHo. éthefs chehﬂdthéra@éutle 1hdrﬁnor5hl3(br( caritibiddy 7adént$0 |s{ deﬂmwbliagec?. 75

(d 2H) ; C%B-é';m%gbrjf mefragleg aZc&% rfdntgH}he pr%ger(\{nlﬂivcmﬂon tR (gOr%Bpiée 6th%0 0

5J UL
administration of at least one compound of formula (I) or a pharmaceutically

acceptable salt or solvate thereof and at least one other pharmaceutically active
agent. The compound(s) of formula (I) and the other pharmaceutically active
20 agent(s) may be administered together or separately and, when _administered
separately this may occur simultaneously or sequentially in any order. The amounts
of the compound(s) of formula (I) and the other pharmaceutically active agent(s)
and the relative timings of administration will be selected in order to achieve the
desired combined therapeutic effect.
25
Certain 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 'H NMR 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



5.15 (s,2H); 4.40 (s,2H); 3.65 (m2H); 3.40 (m2H); 3.11 (s, 3H);
547(M+1). Example 4 ._ __ 5- _ _t OFN\ I O pPS~-ON/O [/ ~
\J N

- (3-fl uorobenzyl ) oxyl - 3- net hoxvphen~~_[ 5- ({f 2| met hanesul phowéb@gt ] a
I no~nmet hvl ) -2-furyl | - 4-aui nazofi nam ne 10 Prepared according to «g ure

NI

5- (4- {3- net hoxy- 4- (3f | uor obenzyl oxy)%sr’li | i no) - 6- qui nazol i nyl ) -furan-2-car bal
dehyde (0.6 equiv) and 2net hanesul phonyl -ethylam ne (1 equiv). 'H NVR 400
MHz (DMBO-d6) 9.22 (s,1 H); 8.78 (s,1 H; 8.31 (d,1 H; 7.88 (d,1 H;

7.50- 7s;5b%tmab|) Aﬁa&ﬁcélﬁthih IHZ/er Bhrbindtdgriiphy (ﬂcﬂ@aé%s@ﬂ*)to v&nﬁ&h@ Lﬁ'l'&; 3.60
Em&Hgéf 4915';1%}@ guagasgwﬁ@'a cqutf%no ellscﬂptﬁléi)dr WﬁNcR yq{pg OHHl:table for flzl||577
~4- f(SeHdraotwlsamrylamyd) f8llove tthe prodessy bf-réadtions ~ ( Ualesshothesmisastated) et hyl |
am N0kl Rak doretudin Wis Yo Iverh s GarEe F28a" Uil BiteRlisB fiated, "9 o

Pr oce

i%qulumschmmw@phylfwme pudficationpotagmeucompounds used Mernck Silicaqui v) ,

2eth tqr I S ,q)(rgr?]% NS\ qui v)
and tri f?ﬁlrf)r o%%%gtyyl -N (nepr?haze%a pho%ie&%%- a F\%ﬁﬁ%ﬂ?ﬁ?gggrﬁ?de (1

eqU|v) "H NMR 400 MMz (C D30 D) 9.40 (s, 1 H); 8.79 (s, 1 H); 8.76 (d, 1

H) 8P§t80l( Fefers th petréletdn (elher dither tﬁeﬂ@aétb)n bofting; at746B00C, dr &t B0-7. 34 (
F@d 27 (d, 1H): 7.22 (d, 1 H): 7.08 (d. 1 H): 7°03 (t) 1 H):

5 19 c5;481(5 oH) : 385(m2H) 3.75 (m 2H): 310(s 3H) . MS

mnzo 598trre®r¢mtc)dietmhem1 )-. 05 J UL 2002 39 Exanple 6 p ~N~ ~ N ..

Ned- @i“ﬁgg‘?{g 2iog ethY/'F“'ﬁmx'F)e 6- f 2- (ff2- (et hanesul phony! ) et hy~ani no
net hyITHE rgfqrat@ieirafwdwfprm aui nazol i namine -. Prepared according to

PL?ﬁS?"PEﬁF?“'@%@“grpg‘%%réﬁq‘ﬂ??ﬁf&gs‘&@ﬁ%@%?h Y but yl stannane (1
ng v)ﬁMMF%fﬁ&E%n@ F&Wﬂ'@ r@foﬁaﬁl v) and e d

NG ri fl uoroacetyl)-N (et hanesul phonyl et hyI ) 10 am nonet hyl t hi oam de (1
75 ol NGV GLATRHRL g o Sncheh WobniBoss. ),
7.38 (wio%q)l 771 3VQA5/107@E; WQR6/40142 wogym}@qwmlsomeacr(ned m

iSSEx(mng H@ubﬁ’ta?%némar@ Hpprdpridtel Intedfkdidt® Edrpalfidé Mthel *thar®4nése 1 ) -

detatled below.

20 i
Preparation processes specified in the pridr 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




/1] OGS ~S\ O~N~1 NN/ / N~N

N-f 4- (benzyl oxy) - 3-fl uor ophenyl | - 6-f 2- ((f 2- (et hanesul phonyl ) et h~l am no) net
.hyl)20 1, 3-thiazol-4-yll-4-aui nazofi nam ne Prepared according to Procedure
F from 6-i odo- (4- benzyl oxy) - 3f | uor ophenyl ) qui nazol i n-4-yl am ne and (5 JuL 2067
N-(trifluoroacetyl)-N (nethanesul phonyl et hyl ) am nonet hyl t hi oam de (1

equi v), 2-ethoxyvinyl-tributyl st annan? (1 equiv), Nbronosuccinimde (1
equiv) and N-(trifluoroacetyl)-N (nethanesul phonyl et hyl) 25

am nonet hyl t hi oam de (1 equiv). '"H NVR 400 WMHz (CD30D) 9.41 (s, 1 H); 8.77
(d, 1 H; 875 (s, 1 H; 836 (s, 1 H,; 7.90 (d, 1 H; 7.71 (d, 2H); 7.60
(m 1 Hle g pr&ﬁherlré’ﬂctlo?l 2hi§ Mvad éﬁtalnédlky(ﬁeamm \Zntfé]:‘;a(l%se1 é& 5. 17
(s) 2H) i @ﬁ %(C@gr[)g) H%) qﬁfs m z 564
(M1 ) +trietya Q_'BUffC%O" ¥ %@%"W Ethem perfgrme FfeR“l“i’ __ 0

SadN'Q~~N-_-,.I/I\U5N—(3f|u0r04

5- (45 { 3Af stived- mo(tarer mwwebpmgquyc)manmme c(m)pz{,zmuammg & uuitabi car bal d

Ehyde 6@({@&@(@%&%&&?&8@%@%&‘8 f? Atgg‘aﬂge ?@Pbtf};@a A ?go L

H); 7 8a gHitable) palfadigny d:atquﬁ) sychy g his ph)enybpfpsphmeéaal iumHyH) 7. 18

(m 1 Hphlofid8%r(154-bis(tibheh I%ﬁoéﬁhm&ﬂ)utaﬂeﬁ&lécﬁurr? chiorfifé (pféparellas3- 45 (M

ZHI obs %é&%%t&gdﬂ ﬁédrpﬁ,\pt 5! Inol_g CN(Bem Z( 8?) (%F(JU) Ex%rgil e 915

N- {ﬂ)f I together With- fother aperaprigte oagdifivesy(buel® - 42 -diisbpropylethylamine or

25 br oo EPURLERAEN e RO GBI iy B i sl e

H i ndaz(g. gsDMS)qmdeamwagemumnlathe meagtivneywas ¢pmplete. The resultlng mixture

N R R e ot 2

equiv). '"H NVR 400 MHz (CD30D) 9.28 (s, 1 H; 8.78 (s, 1 H; 8.74 (d, 1 H);

8. 315 ( s(C)REIioval 80a (B-dibxblan-Z-yf frdtécting dfoup toGiBefate ah dblehydd4 (m 1 H);
The compound containing the 1,3-dioxolan-2-yl group was suspended in an
appropriate soivent, 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




25 749 (m 1 H,; 7.37 (m 1 H; 7.25 (m 2H); 7.05 (m 1 H; 5.24 (s, 2H);
4.77 (s, 2H); 3.81 (m 2H); 3.72 (m 2H); 3.10 (s, 3H); MS mz 582 (M1 )+,
.580 (m1) ~ 0~5-,~~l ~~g~2 41 Exanple 10 o\l N\ I F. _ OSa0 NI1O- |
\'wN_ = NI 5
N- ( 3- Fl uor o- 4- benzyl oxyphenvl ) - 6-f 5- (f f 2- (net hanesul phonyl ) et hyl | prsl N7 h
yl)-4 furvll-4-qui nazol i nam ne Prepar according to Procedure D from
5- (4- (3-fluoro-4-benzyl oxyani |l i no}-6qul nazol i nyl) -furan-2-carbal dehyde (0.6
equi v) and 2-net hanesul phonyl -ethylam ne (1 equiv). 'H NVR 400 Mz
(DV8O-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 |‘|)theF| ﬂzgnqeﬁéd (nFﬂo7 "ﬁ\e ﬁy&’r@cﬁﬁ)rﬂ!eralt6e%3 by tedfirient: Rlith(étl"@'&al 4. 42
(s, 2H) r’r}1 .44 (m 2H, obscured By water peak); 3.12 (s,3H); M
m{z547h!(<MPGﬁ ﬁp|e11150~||\|v 0 0S..ONO~~NI ~NJ
~3- Chl or 0- 4- benz yI oxyphenvl) - 6- f5 (ff2-(net hanesul phonyl)et hyl I am no
nmet hyl) - D | > e G 1. é)sProcedure D
from5

F o - 2- car bal dehyde
UIV "H NWVR 400 MHz

ES’”BHE @ sfrep bﬁ'xﬁ“ﬁ? of %ﬂ“éjq uﬁﬁ%w a"%&f {’ g i 78
7.35-7 ga(bqnampr sedipg carbon in gn@pp@@nqeﬁ)oIVQ\ Qallyzaqptomtr@ (S
2H); 3. ﬁﬂwcﬁﬁ@h @ﬁ/IIQU} dlé’xaﬁ% ¢4R b%H)seo(‘} Wds é&de&"&ﬂo%céfohtﬁﬁﬁd%lﬁé 05
J UL ZPhe resul%EX ng rrT'foture was/hea/ted to re%{ux un“_ the reaglon was complete. The
10 solid was filtered and the filtrate was concentrated to provide the corresponding
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 correspondiﬁg 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
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N-f 3- Chl or0- 4-f (3-fl uorobenzyl ) oxyl phenyl ~-6-f5- ({[ 25

(et hanesul phonyl ) et hyl | am no~net hyl -2-furl]-4.-puinazolinam ne Prepared
according to Procedure D from 5 JUL 20
5-(4-{3-chloro-4-(3-fl uorobenzyl oxy) ani | i no} - 6- qui nazol i nyl) - furap1- 2J éar[gal
dehyde (0.6 equiv) and 2-nethanesul phgnyl ethyl am ne (1 equiv). 'H NWVR 400
MHz (DMSO-d6) 9.60 (bs, 1 H); 9.32 (bs, 1 H); 8.82 (bs, 1 H; 8.34 (d, 1
H; 80 (s, I'H; 7.88 (d, 1 H,; 7.74 (d, 1 H; 7.45 (m 1 H); 7.34 10 7.23
(m 4H; 7.17 (m 1 H; 6.83 (d, 1 H); 5.27 (s, 2H); 4.42 (s, 2H); 3.59 (m
|2_;H) : h3 rééhlfn'ﬁ rﬁkhr@%%ﬁﬁe@kt%bﬁf t@ﬁbérat&elanﬁlsthe%ﬁhctld)@wﬂszc&%ldté/*H’f)
urt her

nydr 0o HiNG: PR NES sorRcerialed anddrtairted with Reraifa Brabire.hibarhice
techni ques using the appropriate starting materials. Biological Data
Conmpounds of the present invention were tested for protein tyrosine kinase
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probi f éF hRieasticr: seguencedtoprepares aalhvsubstituted tiNezale The substrate
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by the a i on DTA (fi nal oncen ratlo sanpl e was
transféf"?"ﬂh”g indegecwgs boncaietas st Qs BUATESHL nﬁﬁa\;é? Wil ate. The
pl ¥ e \dhsthyesthedtoaprdvidectheesortespbnoimgtiiOydlic ipysimidinervinyleth@pt | de was
determ ned using a Europi um| abel | ed anti phosphotyrosi ne anti body and
quantified with a timne- resol ved fI uorescence technl que. b ) ErbB2 was

i ncubatF-2_Reactig ] ] neced 5 brio aagect 2, 2 mM ATP,

0.25 g kycl?@s,}r.rﬁWa»eangLeﬁae%gCh agmné %?%g%f n b VRN

(dllutedf om a centratlon |s /() I'n 50

mv MoPd pRuivatent pfea lsamination.seagent sHeh s hiybroreosussinimide of broging. of

PB20 conferknistiffed - 5t ng?ar irstd ee@eabl@h aoweﬁt e(@yp'iEENybeﬂm @hoebES ATHF Car) | 30
an

mv ATP,
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was neasver adhydriong raagresiamdsuliape andtcangentratedp loatire thees case lof rormimecthent er
o ok . hown in Tables 1 A
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2028 ablre3 ReachoR ok 'é?g%r@dﬁ’&%orhgprbé‘édmﬂﬁfm Wit b PPeductdrsia Procedure (E-4)
b3+++4+++5++p+L+/+F++3+++0F++
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 acetonitrile 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
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10.0 M_ _ Not determ nedND Cel | ul ar assays: Methylene Blue Gowth
.Inhibition Assay Human breast (BT474), head and neck (HN5) and gastric
tumor (N87) cell lines 5 were cultured in | ow glucose DVEM (Life

Technol ogi es 12320-032) containing 10% fetal bovine serum (FBS) at0 376l iZWZa
hum di fied 10% C02, 90% air incubator.oghe SV40 transfornmed human mammary
epithelial cell line HB4a was transfected with either human Hras cDNA
(HB4a r4.2) or the human c-erbB2 cDNA (HB4a c5.2). The HB4a cl ones were
cultured in RPM containing 10% FBS, insulin (5 pg/m), 10 hydrocortisone
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Medi um CotesPRndipdmneivsirahiendagalt to control wel |'s. Conpounds dil ut ed
in DVEM were added to all cell lines, including the HB4a 20 r4.2 and HB4a
c5.2 cel It' nes, etfina. gncentration of DMSO in all wells—was 0.3%
Cells S 10% C02 for 3 days. Medi um was renoved by
aspilfat i D[ N=tdrt-Biot arb amindlschidranyridieg ni ng cells with 100A per wel |
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as 5 | c##%al ues in ~M agai nst a range of tunor cellJines. ~Table 2 10

Ex | eCell Prolif I onHB4 bB2HB4

ragg$4(7a I\l5N8r7(::L)-hl-|-+$-rl-iil-|-2-r:+++i+ei +++++.i-|=+f3+++++++ ++++++4 bttt S+
ty be carged 7

_++++++++*E§rm?t§ﬁﬁhmf¥+§r”}’§f$}‘§$ '-l-qur-g+t +t $+§QH'QP£'§§P §¥Q§-tit5t|-e-p+++++
+++++++ Ipyridopyrimidine + irt@rmediater +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 mi),
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
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1. A conpound of formula (1) 3 ,R HN~ . _ ~N~Il) N H or a salt or
.solvate thereof; 0 5 3U 2002 V wherein Yis CR and Vis N, or 5 Eiyz
and V is CR2; R represents a group CH3S02CH2CH2NHCH2- Ar -, mherelm Ap
selected fromfuran and thiazole, each of which may optionally be
substituted by one or two halo, C~. ~ yl or C~.~ alkoxy groups; RZis
hydrogen or C-.~ alkoxy; or R2 is halo; R3 is selected froma group

conpri sing benzyl, halo-, dihalo- and trihal obenzyl, benzoyl,

pyridyl nmethyl, pyridyl nmethoxy, phenoxy, benzyloxy, halo-, dihalo- and

trihal Obﬁiﬁﬁﬂé@mét éc&mé eaEY) SR BY.2 msbmtubﬁldfsaauuﬁrh dﬁaxlw dl}itf sbnotR
P sel g ﬁa g as,se&a%-étoau[;@?ne oo e s Fe rsan%aa""v%ﬁéﬁémén)w
ring; amashedowitie pnesdtitiondl 200rm) of atero Thie byoeous layérs weve combingd02 2. A
?F%?E?%ﬁﬁbﬂﬁgﬁ 20EhGSeholeRIcd T THe sy BREbRle s Bileetd S0
r epr 8sebyssuptiontfitratian, svashedawitl waten and dsiedandersacpumat 66°CG tawyi -in
any one 4@f5 Jratiss (27%9 ot MeCtifié edfdpound. 'H NMR (400 MHz, DMSO-dg) &:
8.04(d, 1H), 7.1(s, broad, 2H), 6.63(d, 1H). ESI-MS m/z 280 (M-1).
4-Fluoro-5-iodo-isatoic anhydride o
10  Anhydrous dioxane (0.5 litres), 2-amino-4-fluoro-5-iodo-benzoic acid (46 grams,
164 mmoles), and trichloromethylchloroformate (97.4 grams, 492 mmoles) were
added to a one litre one neck flask equipped with a magnetic stir bar and reflux
condenser. The solution was placed under anhydrous nitrogen, stirred and
heated to reflux for 16 hours. The reaction mixture was allowed to cool and was
15 poured into one litre of hexanes. The solid was collected by suction filtration,
washed with an additional 0.5 litres of hexanes, and dried under vacuum at room
temperature to yield 45.5 grams (90%) of the title compound. 'H NMR (400 MHz,
DMSO-dg) 8: 11.86(s, 1H), 8.24(d, 1H), 6.84(d, 1H). ESI-MS m/z 308 (M+1).

20 4-Chloro-6-bromoquinazoline and 4-Chloro-6-iodoquinazoline were _prepared as
described in WO 96/09294.

4-Hydroxy-6-iodo-7-fluoroguinazoline
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 resulting 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 title 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).
35




represents benzyl, pyridylnmethyl, phenoxy, benzyl oxy, halo-, dihalo- and
tri hal obenzyl oxy and benzenesul phonyl. 5. A conpound as clainmed in any one
of clainms 1 to 4 wherein the R4 group is not present. 6. A conpound a
claimed in any one of clainms 1 to 5 wherein the phenyl group toékiﬂ%% th
t he substituent(s) R3 and R4 represents (3 fluorobenzyl oxy)phenyl. 7. A
conpound as clained in any one of cl & 1 to 4 wherein the phenyl group
together with the substituent(s) R3 and R represents
3f I uor obenzyl oxy- 3-chl or ophenyl, benzyl oxy- 3-chl or ophenyl, benzyl oxy-3
f1 uorophenyl, or 3-fluorobenzyl oxy-3-fluorophenyl. 8. A conpound as clai ned
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N-[ 4- ( 3- Fl uor o- benzyl oxy) - 3- br onophenyl ] - 7- met hoxy- 6- [ 2- (~( 2( met hanesul phon
. yl)ethyl]am no}nethyl)-1, 3-thiazol -4-yl]-4-quinazol i nam ne;
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particul arly pharmaceutically acceptable salts or solvates thereof. 13. A
conpound as clainmed in claim 10 sel ected from

N-{3-Chl oro-4-[ (3-fl uorobenzyl ) 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;
and salts or solvates thereof, particularly pharmaceutically acceptable
salts or solvates thereof. 0 5J Ul 2002 14. A conpound as clained in



and salts or solvates thereof) particularly pharnmaceutically acceptable
salts or solvates thereof. 15. A conpound as clained in any one of clains 1
.to 14 which inhibits both c-erbB-2 and EG--R receptor kinases. 16. A
process for the preparation of a conpound of formula (1) as defi neq E'WL 200
claim1l which conprises the steps: (a) the reaction of a conpound o

formula (I1) Y \ ~~ N(Il) N _Hwhergyn Y is CL'" and V' is N or Y is
CL' and V' is CRZ, wherein R2 is as defined in claiml, and L and L' are
sui tabl e IeaV| ng groups, wth a conpound of formula (111) ~ R4 _ _ R3 (I11)
NHZ wherein R3 and R4 are as defined in claiml, to prepare a conpound of

for mul 2 4efTribiStantbifiadole=2abaidehitie 53 0 5 ~ a ~ Z00Z and subsequently
(b) rea(ﬂ on W S osu |tute e .grpu
r epl acedsRfONBe- %‘a@bﬁﬁgéﬁj EJ? ﬁnh t" cgfs 9 f&@gg’g %9
conver t ig293f (t925)INiv5L0d) Wasf dissoived ( h )THFFleﬂI Efbml)allrldnrrmdutrcgem atmcbé';d'fere
conpoun r g . for
the progabled B85 hy &?é*m"? PRI (PhEGaBPART: e ihRISTRR
conp®i séiirredeatst—@|5§c fQI) Pmirut ang thepohdeomyinaerpholing| (8. «g)vyvaasa@@d d in
C' aim 1@&4@@ Wﬂ@t’bbﬁ%ﬁrﬁn@a&ﬂﬁ@"b f? TUrRIRAhE MixAfEReAS dilWed % Werfh (0V111)
room temperature ater (200ml) was added and the mixture was extracted with
diethyl ether (4 x 100ml). The combined ethereal extracts were washefj_ with water,
dried (NaSOQy), and concentrated in vacuo. Chromatography on silica, eluting with

10  10%ether/i-hexane, gave the title compound as a yellow oil; 8H [2H5]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-flucrobenzyloxy)-3-chlorophenyl)-quinazolin-4yl)Jamine

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-fluocrophenyl)-quinazolin-4yl)amine

20 Prepared according to Procedure A from  (4-(3-fluorobenzyloxy)-3-
fluorophenyl)amine and 4-chloro-6-iodo-quinazoline. 'H NMR (DMSO0-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  6-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,




(M11) N _Hwherein R3 and R4 are as defined inclaiml; , . Y" is CT and
V' is N " or Y' is CT and V' is CRZ, wherein R2 is as defined in claim1l
.and T is an appropriately functionalised group; and (b) subsequently
converting the group T into the group R by nmeans of appropriate
reagent(s); and, if desired, (c) subsequently converting the conpound of
formula (1) thereby obt ai ned into an er conpound of fornmula (1) by neans
of appropriate reagents. 18. A pharneceutical fornulation cony§ sungdlht
| east one conpound of forrmula (1) as claimed in any one of clains 1 to 15
or a pharmaceutically acceptable salt or solvate thereof, together with one
g; gvgeu-m;herw @UIH a?bx C@Iﬂ)t at51e(rﬁa2H)en4 |me7537|0(me>23|)P'7%3|€m 18

ionas clained'in claim

in unit Za?g‘é 'T‘o? 2%%@%@/%%%3&5% of formula (1) or a
pharmaceutically accept abl e salt or solvate thereof in an anpunt of from 70
to 700mm 0 CONNOU | . lgimanyoneof clainms 1
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22. Thenis 3)a$ .03 @, Zel; 5130622H); ZMSI\hgzquéM;q)corrpound is as clainmed in

claim15. 2 The Use as claimed in claim22 wherein the compound is as
claimed in - ~ any one of clainms 12 to 14. , . 24. The use as clained in
anytOone-(8-( . BdDioxolah-2-gl)-Fdran2-yh & -medinexyatiiinazalin-4-yl-(4-a nedi canent for the
treat z%eg REhv ﬂﬂ@nt tumours. r 25. The use as clained in any
one of e preparation of a nedicanent for the treatnent
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a] c"a] aehtled} Bgethdraakin Procedure B. The mixture was evaporated and the resndue

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-d]pyrimidin-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)




"U®OR4} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ?@ TR& 9HKC] F #6} xsni d_X]

.U cna] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ca] ca] ca] ca! 6V[uy48Tztojd _ZTni d_]c”a] ca] ca] c”a] ca] ca] c”a] ca]
c”a] ca] ca] ca] ca] ca] c*a] ca] c”a] ca] ca] ca] c*a] ca] ca] ca] caV] ca] caV] cal) aVL@bllca
]cMa Tu(. | p#i >ES8GI3[ ehvy| uohc] Xj d_ZTri.d ] c”] ca] c”a] ca U] c*a] c*a
Lﬂc“a]ca]ca]ca]ca]ca]cAa]ca]ca]cAa]ca??a]cAa]ca]ca]cAa]ca]cAa]ca]ca]ca]ca]c
a] cMa] ca] caox25%u;

]:@QE*b'$V%e{vqlfa\Vm|d ]c]ca]ca]ca]cAa]ca]ca]ca]ca]cAa]ca]cAa]ca]cAa]ca]ca

Lﬁg]zfg} Jéafca %ﬁéﬂ cmﬁ?d ﬁa!a{]Cca rgg B Lﬁ’g]Béa %Ive tW\alsca] ca
V] ca] caF&%?Qfé} ]t% l]!Q § Ia 9T gthane e mi ure was filtered
WA} ! S38Hr Iqlc}ehseﬁ dAkehen evhpirted. arls@}@adm@]ma%] ridratdd Mthdexapel @Omyc a] c”

N N N N N J M

S]zfa] moBl = T SO QD4R (T o oma) ob] ob] o8] ca] ora] ca] oal oa] ca] ena

] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca]ca] c"a —

10Yego Fly enzyioRy Mphémdamirad)ai\eidb{3 prirbidireBoAliuead-2aU] ca] ca] ca

]c”a] ca c |§ﬁ| cha] ca] caj caU] ca] cal ca] ca] ca] c’\a] cal c”aj caU] ca"$&(, . 136),

6<>@DFJ ni c] Xmgb\ Whi ] ] ca] c*a] ca] ca UV] caV]ca

m ca]U]c =6 Bdmpwﬂaﬁ%ybd!llW}M])w]domaﬂpmméw‘lﬂ-@a(&

ca
e T e e e

Mysld 6660008800

f(gzj&(](?( (('(% | vagl ga\ Vhgb\ Wii ] ] U] ca] caU] ca] ca] ca] ca] c™a] ca] c”a] c”a]ca] ca] ca

(ool ealit gl litathebbitmabrhitliaity

+N+9- J- yh-pyrd minec”a] ca] cMa] ca] cMa] ca] cMa] ca] cMa] ca] cal] ca
Zl 42C2F25

%SS 29682 %‘Egmg%@é‘g’%@%@msﬂyﬁ frﬁl 8%%@2] gaU] cal] cal] ca]

caljea] CaRKarAE) (53ampk -ansh dmethyitip)edndamine (O8rA)] a]dicioramethpog) ca) c

?] g%ﬁ/g ; §7vge?r7e r7ea7cte7d together as in_ Procedure D. Purn‘“ ca)’%)n using a Bond Elut™

C;] cal c ?%r geeggv a ye low o@(%% m/z 516 (K)f q?b chxSni Jeat cal cal ca] c"al cal

Ul c”a] caU] ca] ca] c™a] ca] c*a] cal] ca] caU] ca] cal] ca] ca] ca] ca] ca] c”a] cal] ca] cal

o BABNELIE B R ARl pIRD asep rsRaer by naloeay BItars 49)09eR L8%ERRda) cau
] ca@alpbayeatd:ca] caU] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] caU] ca] caBBBBBB
BBBBBB 4 Benz

Coo0s C(4_ 3%“0%)/ 3 Shioroppenyi)-6: Tﬂicz’rl% ridal3.4; ‘ng“ﬂi%?pc oA ca cal ca] cal ¢

-benzyloxy)-3-chlorophenyl)- 6-ch|oro- yrido yr|m|d|n-4-yl -amine;
E]F%?;]] ﬁﬁ“‘ -Beheyl Eﬂéy—\ay}mhﬂcgm@h Gtﬂbﬁtﬂb% flf Q‘é@dlﬁéU] ca] cag]aizg]a i:g
a
a] ca] caﬂérﬁﬂ%;ﬁ@é]’eﬁ]’ é 8}18%& a ? rz?]' R \geﬁ? ga‘]\% i '%%T@g%@ar}%a] cajc
a] c2f ca(4- B]egjz]dhky_Bl-ﬂummDherwh )AG-chlarGaiynid o Pod-aipyriopidin-4-yl}-amine;
ppWepl g: i rJ ‘ﬁz )Cﬁ‘-]ﬂﬁﬁ %ﬂn&fﬂé?ﬂm IA;{?L&?@&G}MH.&WW%S?U} cajc

a)J ca] ca
| pppyp{ qﬂzylpxy er@g@r@@ mylamlno )-pyrido[3,4-d]pyrimidin-6-yl)-furan-2-

wwwy, XX ¥appaldeiyvai] Xmhe”Y] ] ] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] cal ca] ca] cay

f%éﬂﬁgﬁﬁﬂ E@%{@&é@& al/)(zg-]c%%roﬁﬁényﬂ%?n%)ca |%Jg} %llpﬁ'lrﬁﬂdfmwé ?)0/1@ uran-

" L130% ubarbpideviydes u&' () - MV[LO% u& () - 1t WX9Ff #10% u& ()-f LY%0% u& () -

' LY OBYUERE o bk - S hHehyiaminb Y VHadts Hafpyrimidih-A- ¥ dran&.() - - 1 ps
carbaldehyde;
5-((4-(3-Fluoro-benzyloxy-3-bromophenylamino)-pyrido[3,4-d]pyrimidin-6-yl)-furan-2-
carbaldehyde;
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5 N-[4-(Benzyloxy)-3-chlorophenyl}- 7-ﬂuoro-6-chloro-4-qumazo||nam|ne
N-[4-(3-Fluoro-benzyloxy)-3-chlorophenyl]-7-fluoro-6-chioro-4-quinazolinamine;
N-[4-Benzyloxy-3-bromophenyl}-7-fluoro-6-chioro-4-quinazolinamine;
N-[4~(3-Fluoro-benzyloxy)-3-bromophenyl]-7-fluoro-6-chloro-4-quinazolinamine;
N-[4-Benzyloxy-3-fluorophenyl]-7-fluoro-6-chloro-4-quinazolinamine;

10  N-[4-(3-Fluoro-benzyloxy-3-fluorophenyl]-7-fluoro-6-chioro-4-quinazolinamine;
5-(4-[4-(Benzyloxy)-3-chlorophenylamino]-7-fluoro-quinazolin-6-yl)-furan-2-
carbaldehyde;
5-(4-[4-(3-Fluoro-benzyloxy)-3-chlorophenyl]-7-fluoro-quinazolin-6-yl)-furan-2-
carbaldehyde;

15  5-(4-[4-Benzyloxy-3-bromophenyl]-7-fluoro-quinazolin-6-yl)-furan-2-carbaldehyde;
5-(4-[4-(3-Fluoro-benzyloxy)-3-bromophenyl]-7-fluoro-quinazolin-6-yl)-furan-2-
carbaldehyde;
5-[4-Benzyloxy-3-fluorophenyl}-7-fluoro-quinazolin-6-yl)-furan-2-carbaldehyde
5-(4-(3-Fluoro-benzyloxy)-3-fluorophenyl}-7-fluoro-quinazolin-6-yl)-furan-2-

20 carbaldehyde.

Examples

Example 1
25

//N é\
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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]pyrimidin-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.
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(4-(3-Fluorobenzyloxy)}-phenyi)-(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-yl)-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); H [*Hg]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,O peak) 3.2 (3H,s); m/z 548(M+1)".
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25  N-{4-[(3-fluorobenzyl)oxylphenyl}-6-[5-({[2-(methanesulphonyl)ethyl]amino}methyl)-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)oxyl}-3-methoxyphenyl}-6-[5-({[2-
(methanesulphonyl)ethyl]amino}methyl)-2-furyl]-4-guinazolinamine

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

L,
iy

e

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).1H NMR 400 MHz
(CD3;0OD) 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 (t, 1H);
5.19 (s, 2H); 4.81 (s, 2H); 3.85 (m, 2H); 3.75 (m, 2H); 3.10 (s, 3H); MS m/z 594
30 (M+1)", 592 (m-1).

20
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5  N-{4-[(3-fluorobenzyloxylphenyl}-6-[2-({[2-(methanesulphonyl)ethyl]amino}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-(methanesulphonylethyl)-

10  aminomethylthioamide (1 equiv). 'H NMR 400 MHz (CD3OD) 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)ethyl]lamino}methyl)-
20  1,3-thiazol-4-yl}-4-quinazolinamine
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)-
25 aminomethylthioamide (1 equiv). '"H NMR 400 MHz (CD:0D) 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).

30



Y109 & () - YYFZ)} ZZZZ-\ =Pl 1%@BL10% & ()-!10°  109%& ()-! O  10%#(#(&
) (

10% - & () - @ #10% &
.198110% : & ()-mp! 10% [
10%]1& ()-@10% & ()-"[
L*f 10%F& ()-@L*f10% &
ZY40%&' ()-s109%& () - Yd0%&
10% & () - @S10% & () - TAAA

“fF 10% & ()-2ZZ*[ K[ Q ~[ ~<"P1
)-m@Y 10% & ()-!X 10%& ()-
[[\}"?"P1 1%, 4g#10% & ()-"3 10% & ()

)
& (
[[[
(%) 10: 10: Y:
NN V/\<b@ k%

198 ygl0%&' ()-! p%0%& ()-f410%& ()-!4109%n& ()-L10%& ()- 3
29%40%& ()-v_z_" 3 " (aawi3b@

1! ys&6YEQ ke 8!  sf/ %09 () -!sf/ 0% ()-!3(@0%& ()-!yss$UO%& ()- S

PP& ()-12 bbDcuV4 1!!yYod0o% " & ()-g f#10% & ()-L10% & ()-9%0% & () -
/@[o\/@F
B " F CT
SsoNNg SN - o —
o N/)
5  N-{3-fluoro-4-[(3-fluorobenzyl)oxylphenyi}-6-[5-({[2-

10

15

20

25

methanesulphonyl)ethyllamino}methyl)-2-furyll-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).

Example 9
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N-{3-fluoro-4-[(3-fluorobenzyl)oxylphenyl}-6-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yll-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 (CD3;0D) 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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N-(3-Fluoro-4-benzyloxyphenvl}-6-[5-({[2-(methanesulphonyl)ethyllamino}methyl)-4-

furyll-4-quinazolinamine

Prepared according to Procedure D from 5-(4-{3-fluoro-4-benzyloxyanilino}-6-
quinazolinyl)-furan-2-carbaldehyde (0.6 equiv) and 2-methanesulphonyi-ethylamine
(1 equiv). "H NMR 400 MHz (DMSO-d6) 8.83 (s,1H); 8.35 (d,1H); 7.89 (d,1H); 7.83
(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 mv/z 547
(M+H™).

Example 11
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N-(3-Chloro-4-benzyloxyphenyl)-6-[5-({[2-(methanesulphonyl)ethyllamino}methyl)-4-

furyl]-4-quinazolinamine

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 (DMSO-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,
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 (methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine
Prepared according to Procedure D from 5-(4-{3-chIoro-4-(3-ﬂuo?o.benzyloxy)-
anilino}-6-quinazolinyl)-furan-2-carbaldehyde (0.6 equiv) and 2-methanesulphonyi-
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 intraceliular 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-GluGluGluGluTyrPheGluLeuVal). 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, §
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
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5 mM MnCI2, 2 mM ATP, 0.25 mCi [y->oP] 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/mi 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).
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The results are shown in Tables 1A (examples 1 and 2) and 1B (examples 3 to 12)
15 asthe ICyq values.

Table 1A
Substrate Phosphorylation
Example erbB2 — assay (b) EGF-r — assay (a)
1 +++ +++
2 ++
Table 1B
20
Substrate
Phosphorylation
Example erbB2 — assay (b)
3 +++
4 4
5 ++
6 +++
7 +++
8 +++
9 +++
10 +++
11 +++
12 +++
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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 ug/ml),

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

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

15 3,000 cells/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 37°C, 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 100pul
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
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regression (Levenberg-Marquardt) and the equation, y = Vpax"(1-(}/(K+x))) + Y2,
where "K" was equal to the ICsp.

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 o
HB4a HB4a BT474 | HNS N87
erbB2 |ras

1 +++ + 4+ +++ 4+

2 bt + ot ot 4+

3 +++ ++ 4t 4+ bt

4 bt ++ +++ ot +++

5 +++ - 4+ ++ 4+

6 +++ - +++ +++ +++

7 +++ - +4++ +4++ +++

8 +++ ++ +++ ++4+ +++
) 9 +++ - +++ ++4 +++

10 +++ ++ +++ 4+ +++

11 +++ + +++ +++ +++

12 ++4+ - +++ +++ +++
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
YisCR'and Vis N;
orY is CR' and V is CR%

R' represents a group CH3SO2CHCH:NHCH.-Ar-, wherein Ar is selected
from furan and thiazole, each of which may optionally be substituted by one or
two halo, C4.4 alkyl or C14 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, pyridylmethoxy, phenoxy, benzyloxy,
halo-, dihalo- and trihalobenzyloxy and benzenesulphonyl;

R*is halo or C14 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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or R? is fluoro.

3. A compound as claimed in claim 1 or claim 2 wherein the group Ar
represents unsubstituted furan or thiazole.

- -

4, A compound as claimed in any one of claims 1 to 3 wherein R®
represents benzyl, pyridyimethyl, 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}-6-[5-({[2-
(methanesulphonyl)ethyl]amino}methyl)-2-furyl]-4-quinazolinamine;
N-{4-[(3-Fluorobenzyl)oxy]-3-methoxyphenyl}-6-[5-({{2-
(methanesulphonyl)ethyljamino}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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(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine;
N-{3-Fluoro-4-[(3-fluorobenzyl)oxylphenyl}-6-[2-({[2-
(methanesulphonyl)ethyljamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-{3-Chloro-4-[(3-fluorobenzyl)oxy]phenyl}-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)ethyljamino}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)ethyljamino}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-methanesulphonyi-
ethylamino)methyl)-thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluorobenzyloxy)-phenyl)-(6-(2-((2-methanesuiphonyl-
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-methanesulphonyi-
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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ylamino)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-methanesulphonyi-
ethylamino)methyl)-furan-2-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-bromophenyl)-(6-(5-((2-metﬂ§nesuIphonyl-
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-methanesuiphonyl-
ethylamino)methyl)-thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-fluorophenyl)-(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)-quinazolin-4-yl)-amine;
(4-(3-Fluoro-benzyloxy)-3-bromophenyl)-(6-(2-((2-methanesulphonyi-
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-chlorophenyi]-7-methoxy-6-{5-({[2-
(methanesulphonyl)ethyljJamino}methyl)-2-furyl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-bromophenyl}-7-methoxy-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyi]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-fluorophenyl}-7-methoxy-6-[5-({[2-
(methanesulphonyl)ethyljlamino}methyl)-2-furyl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3-chlorophenyl]-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyljlamino}methyl)-2-furyl}-4-quinazolinamine
N-[4-(3-Fluoro-benzyloxy)-3-bromophenyl]-7-fluoro-6-[5-({]2-
(methanesulphonyl)ethyljlamino}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)ethyljJamino}methyl)-1,3-thiazol-4-yl}-4-quinazolinamine;
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()(methanesulp onyl ethyl(i mi o}methyl) -1,3-thiazol-4-yl]-4-quinazolinamine;
N-[4-(3-Fluoro-benzyloxy)-3- bromophenyl]-7-ﬂuoro-6-[2-({[2-
(methanesulphonyl)ethyl]amlno}methyl)-1 3-thlazol-4-yl]-4-qumazohnamme
N-[4-(3-Fluoro-benzyloxy)- 3-ﬂuorophenyl]—7-ﬂuoro-B-[2-({[2-
(methanesulphonyl)ethyllamino}methyl)-1,3-thiazol-4-yl}-4-quinazolinamine;
and salts or solvates thereof, particularly pharmaceutically acceptable salts or
solvates thereof. T

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-methanesuIphonyl—ethylammo)methyl)—
furan-2-yl)- pyr|d0[3 4-d]pyr|m|dm—4-yl)-am|ne
(4-Benzyloxy-3-chlorophenyl)-(6-(2- ((2-methanesulphonyl-ethylamlno)methyl)
thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine; .

‘ (4-Benzyloxy-3-bromophenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyl)-thiazol—4-y|)-pyrido[3,4-d]pyrimidin-4-y|)-amine;
(4-Benzyloxy-3-fluorophenyl)-(6-(2-((2-methanesulphonyl-ethylamino)methyi)-
thiazol-4-yl)-pyrido[3,4-d]pyrimidin-4-yl)-amine;
(4-Benzyloxy-3-chlorophenyl)-(6-(2-((2-methanesuiphonyl-
ethylamino)methyi)-thiazol-4-yl)-quinazolin-4-yl)-amine
(4-Benzyloxy-3-bromophenyl)-(6-(2-((2-methanesulphonyl-
ethylamino)methyt!)-thiazol-4-yl)-quinazolin-4-yl)-amine;
(4-Benzyloxy-3-bromophenyl)-(6-(5-((2methanesuiphonyl-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)ethyllJamino}methyl)-2-furyl}-4-quinazolinamine;
N-[4-Benzyloxy-3-fluorophenyl]-7-methoxy-6-[5-({[2-
(methanesulphonyl)ethyljamino}methyti)-2-furyl]-4-quinazolinamine;
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(methanesulphonyl)ethyljJamino}methyl)-2-furyl]-4-quinazolinamine
N-[4-Benzyloxy-3-fluorophenyl}-7-fluoro-6-[5-({[2-
(methanesulphonyl)ethyllamino}methyl)-2-furyl]-4-quinazolinamine
N-[4-(Benzyloxy)-3- chIorophenyl]-?-methoxy-G-[Z-({[Z-
(methanesulphonyl)ethyl]amlno}methyl)-1 3-th|azol-4-xl]-4-quunazollnamme
N-[4-Benzyloxy-3-bromophenyl]-7-methoxy-6-[2-({[2-
(methanesulphonyl)ethyl]amino}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-yi}-4-quinazolinamine;
N-[4-(Benzyloxy)-3-chlorophenyl]-7-fluoro-6-[2-({[2-
(methanesulphonyl)ethyljamino}methyl)-1,3-thiazol-4-yl]-4-quinazolinamine;
N-[4-Benzyloxy-3-bromophenyl]-7-fluoro-6-[2-({[2-
(methanesulphonyl)ethyl]Jamino}methyl)-1,3-thiazol-4-yl}-4-quinazolinamine;
N-[4-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. ‘

12. A compound as claimed in‘ claim 8 selected from:
N-{3-Chloro-4-[(3-fluorobenzyl)oxylphenyl}-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-fluorobenzyl)oxylphenyl}-6-[2-({[2-
(methanesulphonyl)ethyllJamino}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-
(methanesulphonyl)ethyl]lamino}methyl)-2-furyl]-4-quinazolinamine;
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wherein Y’ is CL’ and V' is N;

orY'is CL' and V' is CR?,

wherein R? is as defined in claim 1, and L and L’ are suitable leaving groups,
with a compound of formula (111)
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wherein R® and R* are as defined in claim 1, to prepare a compound of

formula (1V)
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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.



