WO 03/ 055491 PCT/ GB02/ 05845 CHEM CAL COVPOUNDS The present invention
relates to certain quinazoline derivatives for use in the treatnent of
certain dweasmssoin particular to proliferative di sease swch/Gmossiser and
in the preparation of 5 nmedicanents for use in the treatnent of
proliferative disease, to novel quinazoline conmpounds and to processes for
their preparation, as well as : ub' al, sitions containing them
as active ingredient. Cancer EMICAL COMBOLUINDS ¢ er ati ve disease) is
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S phase. The catalytic activity of CDK4 is stinulated by binding to a
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20 CDK4 protein appears to control entry into the cell cycle (the GO-G1-S transition) by

phosphorylating the retinoblastoma gene product pRb. This stimulates the release of the
transcription factor E2F from pRb, which then acts to increase the transcription of genes
necessary for entry into S phase. The catalytic activity of CDK4 is stimulated by binding to a
partner protein, Cyclin D. One of the first demonstrations of a direct link between cancer and
25 the cell cycle was made with the observation that the Cyclin D1 gene was amplified and cyclin
D protein levels increased (and hence the activity of CDK4 increased) in many human
tumours (Reviewed in Sherr, 1996, Science 274: 1672-1677; Pines, 1995, Seminars in Cancer
Biology 6: 63-72). Other studies (Loda et al., 1997, Nature Medicine 3(2): 231-234; Gemma
et al., 1996, International Journal of Cancer 68(5): 605-11; Elledge et al. 1996, Trends in Cell
30 Biology 6; 388-392) have shown that negative regulators of CDK function are frequently
down regulated or deleted in human tumours again leading to inappropriate activation of these

kinases.



WO 03/ 055491 PCT/ GB02/ 05845 -2 More recently, protein kinases that are
structurally distinct fromthe CODK fam |y have been identified which play
critical wolmemsi4iregul ating the cell cycle and whi ch al secapmansg4s be

I nportant in oncogenesis. These include the newy identified human
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Cancer rgsifiaiatbveaenpuedsiomess tAungrh-A TBadstol andhcaisesn témtosome hinipben and anf t he

function of Aurora-A (and possibly Aurora-B) wil| have an antjproliferative
30 ef f eciicrepstInpagueidysekipwn Gyentia the deyelapmente! Rnthin O[ta]EFrrﬁ’%ﬂf aSHPVGt her

hyper pg ol f6feald ¥%@xpression of Aurora-B (Adams et al., 2001, Chromsoma. 110(2):65-74) and
Aurora-C (Kimura et al., 1999, Journal of Biological Chemistry, 274(11): 7334-40) in tumour
cells when compared to normal cells.
Importantly, it has also been demonstrated that abrogation of Aurora-A expression and
function by antisense oligonucleotide treatment of human tumour cell lines (WO 97/22702
25 and WO 99/37788) leads to cell cycle arrest and exerts an antiproliferative effect in these
tumour cell lines. Additionally, small molecule inhibitors of Aurora-A and Aurora-B have
been demonstrated to have an antiproliferative effect in human tumour cells (Keen et al. 2001,
Poster #2455, American Association of Cancer research annual meeting). This indicates that
inhibition of the function of Aurora-A (and possibly Aurora-B) will have an antiproliferative
30 effect that may be useful in the treatment of human tumours and other hyperproliferative
diseases. Further, inhibition of Aurora kinases as a therapeutic approach to these diseases may
have significant advantages over targeting signalling pathways upstream of the cell cycle (e.g.

those activated by growth factor receptor tyrosine kinases such as epidermal growth factor



di seases. Further, inhibition of Aurora kinases as a therapeutic approach
to these diseases may have significant advantages over targeting

si gnal | i igopawbssays upstream of the cell cycle (e.g. thoveTacnmwst4ed by
grow h factor receptor tyrosine kinases such as epidernmal growth factor WO
03/ 055491 PCT/ GB02/ 05845 -3 receptor ¢(EGFR) or other receptors). Since the
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or breast cancer where Aurora kinases are known to0 be active. According to

one adpecng whert lee Pneseint partiondars substittled thiaicde pr swbistiotedtthiophene. dfowever
compou ndde%];ﬂtéc 8123 rcrzglm%o r|13s o?iVO%/(?OJG@ Eheua stﬁ?3 éx?slts m-e)need for further compounds
having Aurora kinase inhibitory properties.
The applicants have been successful in finding a novel series of compounds which
inhibit the effects of the Aurora kinases and in particular Aurora-A kinase and which are thus
20 of use in the treatment of proliferative disease such as cancer, in particular in such diseases
such as colorectal or breast cancer where Aurora kinases are known to be active.
According to one aspect of the present invention there is provided the use of a

compound of formula (I)
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25 R4 M WD 03/ 055491 PCT/ GB02/ 05845 4- or a salt, ester or am de thereof;
where: Xis 0or S, S(O or S(O2, or NR6 where R 6 is hydrogen or

Cl - 6al kylwo 0BS54 a group of formula (a) or (b): 62 N NPRHMBROISR 61
R60 R60 5 (a) (b) where * indicates the point of attachnment to the group X
in formul a (1) R1, R 2 , R, R are indlependently sel ected from hydrogen,

hal o, cyano s i Jtl rpmet hyl, C-3alkyl, -NR7 R8 or -XIR9; R7
and R 8 &r aea ha en&en Eiy ydrogen or Cl-3alkyl; 10 X1 is a direct bond,
-0-, -CHhgre- OCO-, carbonyl, -S, -SO, - 802- -NRI OCO-, - CONR'- S02NR
12 ' NR13SO2- or -NR 14 ; RlO R B , R13 and R 14 are mdependently

hydr ogenX i€0-@, R{P) orSE@:, MMWEaISMFOgCRQsz@]@ﬂeCt ed fromone of the

foll ow n rou e r Cl-5al kyl which nmay be unsubstituted or

whi ch 8 % g‘ﬂ%?ﬁoﬁpé@(&% Rbgne or 15 nore groups sel ected from hydroxy,

fluoro or am no; 2) Cl-5gbkyl X2COR1L5 (wherein Xgsrepresents -0- or -NR 16_

(in which R 15 represent® _hydrogen, C -3al kyl Cl - 3al koXYC2-3a] kyl ) and

R 16 represents Cl - 3al kyl NTNR'R' or -OR19 (whereNmIR' ) R' and R' which may

be the sane or different cﬁ e resents hydr oge Ch3al kyl or G _

3al koxYC2-3al kyl)):; 20 “5al K§°'I X3 R 20 X3 represents -0-,

-S— -SO, -S02-, _0OCO, 1CO, _CONR22_, -S02 INR21 , -NR24S02- or -NR
(vvherel n R 21 "R22, RP8 R 24 and R 25 each ifdependent |y represents

hydr ogen, Cl-3al kyl or Cl-3a] koxYC2-3al kyl) and R 20 represents hydrogen,

Cl - 3al kyl, cycl opentyl, cycgohexyl or a 5- or 6- mfnbered sat ur at ed

heterosyclic group with 1 de

where * indicates the point of attachment to the group X in formula (I);

Rl, Rz, R3, R* are independently selected from hydrogen, halo, cyano, nitro, trifluoromethyl,
Cysalkyl, -NR'R® or -X'R;
R’ and R® are independently hydrogen or C; salkyl;

10 X'is a direct bond, -O-, -CH,-, -OCO-, carbonyl, -S-, -SO-, -SO5-, -NR'°CO-, -CONR"'-, -

SOZNRIZ—, -NRBSOZ- or -NR'- ;

Rlo, R“, RIZ, R' and R™ are independently hydrogen, C,.zalkyl or C;.3alkoxyC;.zalkyl;

R’ is selected from one of the following groups:

1) hydrogen or C;_salkyl which may be unsubstituted or which may be substituted with one or

15 more groups selected from hydroxy, fluoro or amino;

2) Cl.salkleZCOR15 (wherein X* represents -O- or NR'®- (in which R" represents hydrogen,
C)salkyl or Cy3alkoxyCs.3alkyl) and R'® represents C;_salkyl, -NR'R'® or -OR'® (wherein
R”, R'® and R which may be the same or different each represents hydrogen, C;_zalkyl or C,.
salkoxyC,.zalkyl));

20 3) CrsalkylX’R% (wherein X represents -O-, -S-, -SO-, -SO,-, -OCO-, -NR*'CO-, -CONR*.,
-SOZNRB-, -NRMSOZ- or -NR%- (wherein R R22, R23, R?* and R® each independently
represents hydrogen, C,3alkyl or C;.3alkoxyC, 3alkyl) and R%? represents hydrogen, C,.salkyl,
cyclopentyl, cyclohexyl or a 5- or 6-membered saturated heterocyclic group with 1 or 2
heteroatoms, selected independently from O, S and N, which C,.;alkyl group may bear 1 or 2

25 substituents selected from oxo, hydroxy, halo and C_4alkoxy and which cyclic group may bear
1 or 2 substituents selected from oxo, hydroxy, halo, C;_4alkyl, C;.shydroxyalkyl and C;.
salkoxy);



het er oat ons, sel ected i ndependently fromO, S and N, which Cl-3al kyl group
may bear 1 or 2 25 substituents selected from oxo, hydroxy, halo and

Cl4al koxywerid/osgavch cyclic group may bear 1 or 2 substit memcBrebsst ed
from oxo, hydroxy, halo, Cl-4alkyl, Cl-4hydroxyal kyl and G _ 4al koxy); WO
03/ 055491 PCT/ GB02/05845 .5 4) C -5a| k¥ X4C 1- 5al kyl X5 R 26 (wherein X4

and X5 i ch rg -S02-,
o0 25 ol RSB 0 SRS LR R o e e 02

R 29 , R@O AnNGR I0k- emW@@de@@mtéht JssozN@ﬁ?-esa{%’sopwr ngéh (wﬁémﬁﬂﬁzw or
Cl - 3al koxYC2- 3al ky k )., ‘and R 26 represents hydrogen or Cl - 3al kﬁ@ 55) R32
(wher ei nRE, RY, RS’ aadi’' each@ndependandy representsthadrogen.&hoaliy) orcCigpe 8YC4i nked

via carbag 2k ogen eroat ons, selected independently
fromO, 3§ﬂ3®aanﬁrﬂ %P%ﬁ Atﬁﬁn?'%rlpg%@%rl?‘c’ gﬁyQUp may bear 1 or 2 substituents

sel ect §d5)fR3@ R®in R & DX Yor didkMberel sdataied heter@ycﬂbgﬁfngMﬂlkd@’\ha césborftad koxy,
Cl - 4al koxyd - 4a| kyl and Cl -4al kyl sul phony] Cl - 4al kyl ) ) Cl-5al ky]R 32

(wher ei nniRoge)ivgthalsordhétereatomsy &ﬂlmloﬂmmd@@}’fljont@ Banil dhyiteehs 2 (wherein R

32 is as,_defin her ei nbe C2-ba erein, R

def i ned HUTErRTEEBTBT R eR) 252yl RSt S WSS UHT Sred oo, a
phenyl gcpu@dﬁfxyﬁk,? cpxau@)xsfecpﬁnaﬁy@wfsatah@cb@Jn%ﬂgﬁmfdﬂ fCohayD; (1 inked via
carbon or nitroge or 3" heteroatons selected fromO0O, N and S,
whi ch pyé)@m&ylﬂoaéml}dreer atmﬁkflcemmr@nb@yl@b,l c group may carry 15 up to 5

substl u bl e bon sel.ected from hydroxy, halo, am no,
- 4alt ?)né ﬂ@é @ere&r HS S%W%Tembéf ani noal kYl , Cl4al kyl ani no,
CI -4hydr ﬁhgﬁﬁ R”C@Mé@fﬁ/R” ik fad Béma%ﬁﬁﬁb\éfore)cyano -CONR 34 R 35 and
NR3' COR '3 erelnR31,R3 , R3 and R 37, which nay be the sane or

di fferen®),R éaﬁwhemm;ﬂ & sapmesents pdhyoident, eronp, aaihkyyl gmup@ragiarld(@xrmzbaad kyl )):

10) d -5al k def d
) 54l konoriiectorot et ek Vig cihaf PSR STl L] ferérpgons ™
C2- 5al kyQydcR a3z )& Sids, F&ré& f)y%d?aﬁe %@h}'f’l%@ all@)%{a%'cml@@MU ¢ gr%g%:g\‘eé a@y Kyl X' R

33 (wherein X6 represents -O0-, 31" S02
NR40 15 RO SORjituents emRvadmble(qmtmn@tmnRem;edchs@hyﬁonﬂ haR) Amirn € RI4Y, each

e DB SBER A A58 ol e RSN P

repr esenttrﬁ’luog)methyi’ 0 anc?‘QZONI@@lzﬁ’andN@{zb@l@ﬁy gm%ﬁk"“mﬁ R36IMERMRGhion - NR
41SC2- or - erein R43 , R 44 | R 46 'and R 47 each

i ndependeay bq,/the same or different, each represents hydrogcn Ci.salkyl or C;3alkoxyC;.zalkyl));

10) C1_5alky1R33 (wherein R>? is as defined hereinbefore);

20 11) C2_5alkenle33 (wherein R* is as defined hereinbefore);
12) C2_5a1kynle33 (wherein R is as defined hereinbefore);
13) C1.salkylX°R* (wherein X® represents -O-, -S-, -SO-, -SO,-, -NR**CO-, -CONR™¥-, -
SOzNR40-, -NR“SOz- or -NR*%- (wherein R? 8, R39, R4°, R* and R*? each independently
represents hydrogen, C; jalkyl or C;.salkoxyC;.zalkyl) and R* is as defined hereinbefore);

25 14) Cp.salkenylX'R* (wherein X’ represents -O-, -S-, -SO-, -SO,-, -NR*CO-, -CONR*-, -
SO,NR*-, -NR*S0,- or -NR*’- (wherein R**, R*, R*, R* and R*’ each independently
represents hydrogen, C;3alkyl or C,_3alkoxyC,.3alkyl) and R* is as defined hereinbefore);
15) Cy.salkynylX®R* (wherein X® represents -O-, -S-, -SO-, -SO;-, -NR*CO-, -CONR¥-, -
SOzNRSO-, -NRSISOZ- or -NR>% (wherein R48, R*¥ R*® R’ and R>% each independently

30 represents hydrogen, C;_salkyl or C.3alkoxyC,.zalkyl) and R* is as defined hereinbefore);
16) C,3alkylX°C, salkylR*® (wherein X° represents -O-, -S-, -SO-, -SO,-, -NR*>CO-, -
CONR*-, -SO,NR*-, -NR**SO;- or -NR”’- (wherein R*?, R**, R, R*® and R*' each



represents hydrogen, Cl-3al kyl or Cl-3al koxYC2-3al kyl) and R 33 is as

defi ned hereinbefore); 15) C2-5al kynyl X8R 33 (wherein X8 represents -0-,
-S-, -SOWO0-080%85491 - NR'CO-, - CONR 49_' SO02NR 0-, _NR51 $02rGE/0sNR 52_
(wherel n R48, R49 , R 50 R 5 1 andR 52 each |ndependently 30 represents
hydrogen, C -3alkyl or C -3al koxYC2- 3atbyl) and R 33 is as defined

g i el IR SR B 0

(wher ei nhdreidBeforel 54 , R 55 , R 16 and R 57 each V\D 03/ 055491

PCT/ GB02/ 05845 gm i nde{%%ndent ly_gepresents hydr o% Cl - 3a| kyl or
Cl - 3al koW@-aslész@C) sARARR (9herein ¥s agfbR| eias déingd erembetore); 17)

8 T BRI a0 2, ¢ 5 001145 hr et el r0):

Cl - 5al kyig§ cﬁl@arkymlml s%ﬂ(yﬁwwmemmxbmdaﬁu mcmmamem AR dﬂ@lﬂffh‘mts ane or
different, are each SOm rrSOZgg NR13m, - SO2m or

(wher ei narRgach -Q-93-, -SQ 180, RERgléFQf F@DNBac,hSpraHBpeﬁ&% Q2 rOépF‘@gent s

Cl - 5al kyJ_, CI- al kyl Lol glebst | Lat ed

Cl - 4al ko sﬁ(aﬁd Foorld kissih ¥ Spd?d‘éﬁ&rarf’igg“?}’ks%%u QU Kyl
groups O(fsul@dtﬂﬁﬁéd/bmiyz SIODRAIBAT,_falyMiC Prall@ky erowpEeideshaa theradre d @qalkoxy
het er ocycli ¢ group having 2 oxygen atons)), C2-5al kenyl, C2-5al kynYl,

C3- 60y cl grahps/the Cpaapkylgneunsof alkiosy may tegethey favm 2b5 ondmemperedisatggdted/|  or

rcial gh r OX aI l%\ﬁ&lgf%lﬁ?yﬁ%é?roxé‘lge%ﬁ%?giyézf%f"§ %Q%yggq:’rfgg%ﬁﬂg]egyw and

R 90 rep(ogasml@ shUs(HtLQG@By ﬁaloQIlyc@@wlgalkﬁ%} c%ﬁ@é@an@l)kszh 6cy&ﬁ,aﬁébclR 96

(wherein i's a 5m or  6mmenber ed heteroci;cllc group which may be
sat ur at egliof (ogmna@ltmbstadtecllbuymlabd hydraxy; &hbakylor Gmhyctrgwkm el or 2

het er oat o i enden S..and N whi ch heterocyclic
group rra%?ﬂ%’é‘é{ ﬁ dsl{}gé ?SﬁPté&'tygmﬁrf %rg:‘e’&nﬁ‘ Yom G - 4hydr oxyal kyl ,
Cl - 4al kyi(g@jy c%‘a)fk nd C -4al koxyd -4al kyl ; 22) Cl-5al kyl R 96 (wher ei n R 96

i s defined herei nbefore) 20 and where: R61 , R 61 and R 62 are
i ndepafd2hiR% (WhateiogEhis ani-tar 6-membered hetatosyclisasoumwhich mayrhersatveatedet hy| |

Cl -4al k th K 6 k | ect ed
(1 om O utbara inked Vs o HeiSzerituitR) i p hERineERE. P d indepetfieriy ©* ©

het er ocyglyl At 1 SPAkIBituterRE Wiected from C
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opt i onal Jhydroxyalkyl, C;4alkyl, hydroxy and C;.4alkoxyC_salkyl,

22) C1.5alky1R96 (wherein R% is defined hereinbefore);

20 and where:
R% R® and R* are independently hydrogen, nitro, cyano, halo, oxo, amino, trifluoromethyl,
C.salkoxymethyl, di(C;_salkoxy)methyl or C;.¢alkanoyl or a group selected from C;.jpalkyl,
Ca.10alkenyl, Cy.10alkynyl, heterocyclyl, heterocyclylCi_jpalkyl, Ci.joalkoxy, arylCy.oalkyl,
aryl, Cz.jocycloalkyl, C;.jpcycloalkenyl and Cs.jecycloalkynyl (which group is optionally

25 substituted by 1, 2 or 3 substituents independently selected from halo, Cy.4alkyl (optionally
substituted by 1, 2 or 3 halo), mercapto, hydroxy, carboxy, C,.jpalkoxy, nitro, cyano, aryl,
heteroaryl, heteroaryloxy, C,.jpalkenyloxy, Cs.jpalkynyloxy, C.4alkoxyC,_salkoxy, aryloxy
(where the aryl group may be substituted by halo, nitro, or hydroxy), amino, cyano, nitro,
mono- or di(Cy.¢alkyl)amino, oximino or S(O), where y is 0,1 ,2 or 3), or a group selected

30 from =CR”*R"™, C(0)R"", OR”’, S(0),R”’, NR"*R", C(O)NR”*R"’, OC(O)NR”*R”, =NOR”’,
-NR”’C(0),R"®, -NR"’CONR”®R"®, -N=CR”*R”, $(0),NR”*R" or -NR"’S(0),R" or a group
selected from phenyl, benzyl or a 5- to 6-membered heterocyclic group with 1, 2 or 3

heteroatoms, selected independently from O, S and N, which heterocyclic group may be



25 substituted by 1, 2 or 3 substituents independently selected from hal o,
Cl -4al kyl (optionally substituted by 1, 2 or 3 halo), nercapto, hydroxy,
car boxy, Wb-g3esidoxy, nitro, cyano, aryl, heteroaryl, hetremgeBozlossqy,
C2-1() al kenyl oxY, C2-10al kynyl oxy, C -4al koxyd - 4al koxy, aryloxy (where
the aryl group may be substituted by hal-o, nitro, or hydroxy), am no,

> or 3) angmde gtioTRBRaCmagBs i EEdIRbed Wy B eorbehitoldl ol * g
R 79, RN, meNR78R
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unsat ur at ed i nked via a’ring  "carbon”at om henyl , benzyl or
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sat ur at ed er ocyc i grou bear 1 or 2 substituents sel ected from
0x0, hydalkoyycansdng]l, Cl - 3al kyI Cl - 3al koxy, Cl -3al kanoyl oxy,
trifluoronethyl, cyano, ?1 nitro and G _ 4al koxycarbonyl, or a group
of sub- fREIPEP PficH fom(“éPQk)R V. PN' (T) "~ q 15 (k) or a group of
sub-formula (111 P, L R T--- R1')r R70 20

(111): (CR'R ") pghI)\(T)/cc\;H ) q

15 9

or a group of sub-formula (IT):

CR,'R," T R70
~ (CR/R, )p\(NRI')q/ SCHR,),
1)
20
or a group of sub-formula (VI):
R ‘R72
>‘:% R73
O
(VD)

where:
25 p and q are independently O or 1;
ris0,1,2,3 0r4;
R and R,” are independently hydrogen, hydroxy, halo, cyano, C;.jealkyl, Cs.iocycloalkyl, Ca.
1oalkenyl or Cy.jpalkynyl (wherein Cy.palkyl, Cs.iocycloalkyl, C;.jpalkenyl and C;.joalkynyl

are optionally substituted by halo, nitro, cyano, hydroxy, trifluoromethyl, amino, carboxy,



or a group of sub-formula (VI): R71 R72 R73 0 (VI) where: 25 p and q are
I ndependently O or 1; r is O, 1, 2, 3 or 4, R' and RI" are independently
hydr ogen, windnss¢g1 hal o, cyano, Cl-10al kyl, C3-10cycl oal kylcr/cir/opsaal kenyl
or C2-1oal kynyl (wherein Cl -joal kyl, C3-1ocycloal kyl, C2-10al kenyl and

C2- 10al kynyl are optionally substitute® by halo, nitro, cyano, hydroxy,

trifl , 340 CTh 15 b I
e capt & N AR ERAAHY c, e andRY CHIHIE Gl CRL BT
6Cycl oal dspdiyalkeryl, ﬂahlkoxy,, 1Chlkérﬁiyk,mqylkan@llemUﬁaaikx;tiog}ammo N,N-di(C,.

Cl - 4al kanoyl ami no, NN-di (C - 4al k él\)’am no, Cl - 4a) kyl )carb noyl ,

g{\L ZI l(E:Malzkamle)ay@a? B\éﬁ%walkyaparhmxh -¢§(C 17&19111994179%@1 palkyPK lSl( o% 2, |
G - 42] ky R USRI aOlOY: € AR SpRIIRE, b dhfa dENSHIAEY BRoTOY

a3 to @de@ﬁfﬂpﬁzﬁﬁb)ﬂl@&amlsﬁl’phﬁﬁyaﬂﬂmo&ﬁthutem@dlym unsaturated; T is C=0O
SO, (where nis 0, 1or 2), C(= C(OCO, C=NCN or CV=NO, Vs
i ndepend&Ril pndRRg 3caprtoggtirer farm) R36T4> mmbeeé gV IRClEMay be SAtHESSkHdent | y
sel ect ed frongthc?/[drogen -(CH2)q,R 70 (g is O or 1), aryl (optionally
subst it ut'§8By° 2 or 3 Cl-6alkyl (optionally substituted by 1, 2 or 3

hydr oxy Tgsr(DHDSSO)n (Whete n islO, Q@k&y|C((=NDIR)@mU(@)(S@O)$CJ=N®E& ®y=N0;2 or 3
groups i ndependent | gl ect ed 6r40m aryl or heterocyclic group where aryl
and het eVG%V'éﬁP%ldgfrtédb @be(prRosnally substituted by 1, 2, 7 79 or 3

orousy ' SOSREREIL LRSI AT S R el K0 AP B o
OC( O) NR7(opidrihllyshbdttdtéd b 1NRZr733CQa2n®1 (SptionhIR/ ABEINGEARY/Q 2 orSHIBra8R 79,
S(O YNR78R 79, " NR77S (OyR 71 or 8{ oup selected from Cl - 10al kyl

C2- 10al kesayps)), €2.1bad k;m?nallyrs@b&trt@@gl@ly 2 oCB g kaslependently spdeqigd fromy v |

ggt E‘gﬁéﬂrgla %rﬁ%ge{r?cgg]tl%grc %reka?y andellq g:rocycllé) gr\éﬁll) graelo 1'(1)}{&11){ %EtﬁntegrbgtiPZ,' S

or 3 groups independently selected from C;_galkyl, nitro, cyano, halo, oxo, =CR"R”,

15 C(0),R"", OR”’, S(0),R”, NR”®R"’, C(O)NR"*R"®, OC(O)NR"*R”, =NOR"’, -
NR”'C(0),R”®, -NR”"CONR"®R"®, -N=CR"®R”, S(0O)yNR"®R”, -NR”’S(O),R"™® ) or a group
selected from C).jpalkyl, Cs.10alkenyl, Cy.q0alkynyl, heterocyclyl, Ci.ipalkoxy, Ci.joalkyl, aryl,
Cs.1ocycloalkyl, Cs.jocycloalkenyl and Cs.jocycloalkynyl (which group is optionally substituted
by 1, 2 or 3 groups independently selected from C,_galkyl, C;.salkoxy, trifluoromethyl,

20 trifluoromethoxy, difluoromethyl, difluoromethoxy, nitro, cyano, halo, oxo, =CR78R79,
C(0),R”’, OR”’, S(0),R”’, NR7*R", C(O)NR"®*R"®, OC(O)NR"*R”, =NOR”’, -
NR”'C(O),R™, -NR”’CONR"*R™, -N=CR"*R", S(O)yNR"*R", -NR"’S (O)yR78);
or R* and R* together with the nitrogen atom to which they are attached form a heterocyclic
ring which ring is aromatic or non-aromatic and which is optionally substituted by hydroxy,

25 Ciealkoxy or Cgalkyl (optionally substituted by hydroxy);

R is hydrogen, hydroxy (other than when q is 0), Cy¢alkyl, C.alkoxy, amino, N-C.
salkylamino, N,N-di(C,.¢alkyl)amino, C,.¢hydroxyalkoxy, C;.¢alkoxyC, salkoxy, aminoCs,.
¢alkoxy, N-C.salkylaminoC,.¢alkoxy, N,N-di(C;.¢alkyl)aminoC,.salkoxy, Cs.scycloalkyl
(optionally substituted by 1 or 2 oxo or thioxo substitutents) or of formula (III):

30 —Kk—I

(Il



by 1, 2 or 3 groups independently selected from Cl-6al kyl, Cl4al koxy,
trifluoronmethyl, 7 79 20 trifluoronethoxy, difluoronethyl,

di f1 uor onwohBNys49ni tro, cyano, halo, oxo, =CR 'R C(O xR PCI/cH203845S( O YR
77, NR78 R 79, C(ONR78R 79, OC(O NR78 R 79, =NOR 77, NR 77C( O xR 78,

NR77CONR78 R 79, -N=CR 78 R 79, S(O) YN®78R 79, NR77S (O)yR 78); or R 63

and R 64 99%&? XWV\}.]‘H c?]'?\?(é‘l gﬁtafkgﬁﬁﬁnét@{ycé Salléﬂb&é?im%b HIRyI8 aatﬁf? dforma

het erocycl I C arona on- ar omat chis

opt i onal Aajkysl;)uhﬁioq Wilkyleiry -NHIT(O)Y, ~SC2NHS, -NHE@,k 0XYHO(OCC: Gk Wyre—, —
(optionally substituted by hydroxy); R 70 is hydrogen, hydroxy (other than
when q i9C éfm@w@l&?%ﬂ}?“e Cl - 6a| koxy, am no, N-C _ 6al kyl am no,

Gal koxy, | Riet ARy BPor et W RNGL Retoch) i BN oLy SR

C3- 7CYd @ahi@ybsulﬁmmdncy)al |y substituted by 1 or 2 oxo or thioxo
substitutents) or of formula (M: 30 K-J (111)_ MO 03/055491
PCT/ GBO23ral5glsein agy rryjl.dheterepspior hss@yocyjm #OUD ¢ B gapRisloptignally substituted

000 - Sabky 236 o MRS58 BhANrof, by BRI Q3G AR 506,

C2- 4al kediing&@irboky] §ar6£ﬂ9(d)yl ﬂ@ﬁhﬂr @x@fr%kul@hoﬂ}@t@lr&ncyp IQéIGalkWr(ez ABYRACEE! Y s
optional |y substituents or 2 0Xxo or thioxo substituents); and
wher ei n @ wa@ (leléylbéi/-y ﬁl@@lkﬂ§f@noé‘thr9p igP.oluer 2)nNaC1Ralmlagnw¢V Ns

R A o N o b e R TS
f on- nyl , CajantaneduCphgitinbylo @%bl‘l’dﬁoyl@m@aNkﬁQth(ylaﬁﬁn&ﬁlgﬁ&Sﬂyl| N AQj;(c{jaI koxy,

-0(CI-3akI)O Cl - 6al ky On- (where n is O,
N- Cl - 6al dajKy: nnmmulpmnmcdaa pnx/lm)nmmC@a&abumbwﬁaw&nyalkyl)annno

N- Cl - 6al kyl rb 6al kyl ) car banmoyl, C2-6al kanoyl,

Cl - 6al ka?‘fytﬁy 9 Igrouggff{:jgét%@froxgm no, N-Cl-6a] kyI am nosul phonyl , NN-di (d -
6al kyl )@g@gﬁ@fﬁ@@w (vl - 6al kyl sul phonyl am no and

Cl - 6al kyl sul phonyl - N—(CI -6al kyl)amno or by 1, 2, 3 or 4 groups sel ected

from 1;’1 group of formula (fV) ;@u-((:ﬁﬁp})AAl 15 P ((Ili]\g)

(wherein Alis halo, hydroxy, C;.¢alkoxy, cyano, amino, C;_galkylamino, di(C,.¢alkyl)amino,
carboxy, C;_ealkoxycarbonyl, carbamoyl, N-C, salkylcarbamoyl or
N,N-di(C,;galkyl)carbamoyl; p’ is 1, 2, 3, 4, 5 or 6; and Blisa bond, oxy, imino, N-

20 (Cj.salkyl)imino or -NHC(O)-; with the proviso that p is 2 or more unless B'is abond or -
NHC(O)-);

and a group of formula (V)

—E—D V)

25
(wherein D' is aryl, heteroaryl or heterocyclyl (where heterocyclyl is optionally substituted by
1 or 2 oxo or thioxo substituents) and E'is a bond, C,.salkylene, oxyC, ¢alkylene, oxy, imino,
N-(Cy_ealkyl)imino, iminoC,_galkylene, N-(Cy_salkyl)iminoC; ¢alkylene, C, ¢alkylene-
oxyC,.¢alkylene, Cj.salkylene-iminoC; ¢alkylene, C, galkylene-N-(C,.galkyl)-iminoC;.

30 galkylene, -NHC(O)-, -NHSO,-, -SO,NH- or -NHC(O)-C, ¢alkylene-, and any aryl, heteroaryl

or heterocyclyl group in a substituent on D' is optionally substituted with 1, 2, 3 or 4 groups



(wherein A" is halo, hydroxy, C -6al koxy, cyano, am no, Cl-6alkylam no,

di (C -6al kyl )am no, carboxy, C -6al koxycarbonyl, carbanoyl,

N- Cl - 6al kwbaanbsapyl or N, N-di (Cl - 6al kyl ) carbanoyl ; p' | PCI/GE2/03%44, 5 or
6; and Bl is a bond, oxy, imno, N 20 (C-6alkyl)imno or -NHC(O-; wth
the proviso that pis 2 or nore unless 8B0-is a bond or - NHC(O-); and a

f
ﬁret(:) gfogy F%?Fewf%évamﬁ%’t Odcyéﬁ%gw( &gﬁa@fﬁ’ﬁyo%aw %Jllgm{gr@%ﬁér%@ré'aﬂia%ory Ly oxo
or thi oxg- csltgbﬂtylchﬂw ), Ne i (8, _shIRylRcabsdinebyl, C: ﬁﬁmbﬂrwl eifEino @%@lkyﬁahi«yhme

oxy, 1 m no, Cl -6a] kyl )i m no, i m noCl - 6al kyl ene,
N-(Cl - Gaqlk@ll 6)31 )ABaIo)Bal kyI ene, Cl-6al kyl ene OXYCl - 6al kyI ene,

Cl - 6a] kyl b- 6a ne, Cl.- 6 | kyl.e | 30

Sh ot v i P QRS HE B el R AR R et et rdn R s, 20,
aryl, heatt@&ﬂamlz ca@borNRbRE @fayemlgrcgqumcm aAtaShHASD ia lcbi®idh afin Bptidrally bears

opt i onal |y substituted with 1, 2, or groups WO 03/055491 PCT/ GB02/ 05845

-10 sel ewtexgh ﬁaldrﬁMrCaiygrOhlaa @ubsmueataael@fted fgm frdRey\amisarhegioxy,

Cl - 6al kox - 6al k b |
NN- di (CI il QT‘H‘Q%&WB@I@ n%’ﬁ {/‘f y 13%1 no. ?:Irr?)éal kyl ami no and
di (C - 6aﬂzk>ahmﬁ Re)indepRAdANY s@lbctéd'Bom hilrdzeR up@l Sy ve e’ heidat Alsdetiee Whi ch

conprises a CH2 group which is 5 attached to carbon atons or a CH3 group
whi ch i sfoamtadoindd t o a carbon atom optlonally bears on each said CH2 or
CH3 group;;a ﬁ bst i %g 6sel ected from hydroxy, am no, Cl-6al koxy,

Cl - 6alt% r’r? l% | 76al kyl Yam no and heterocyclyl; R7 1 and R 72 are

d T IRge
| Ddependent kY SEREELAdgeRAY A et R Rat e BT,

i ndependealkbxy, @UTOahlkyl, C; @ydloakjdeﬁylocydlmlli@al IQanQCIyQIOald(ylllyl ¢ach of wbichliy|

G - | a-| 10cy 10cycl | kenyl,
G5 | boy RSt IOk i oEh ety Selg e R Y. LB TG R By 1, 2,
3 or 4 77 &c 77 8479 79 X879 @Eb 7 7 78

77, S c))gc\(‘%l’gIQ i%k7 g@@)ﬁ 36 |\}|in' %(7 NRWR M@QN%{ % K %@) C@ RN

77C( O3, NlﬂCONR%SRRR Ni’C , 3(R),NR SRRto@R\IRWQ(OL}R "sylra)ry Nﬁe 0, IR2®r 8¢ o= NR

7S (9 yl@“,? &75 an | % Xre mdepem}ently heterocyclylr optionally substituted by C;_salkyl, C,.
salkenyl, Cy.4alkynyl and Cs.¢cycloalkyl;
or R and R"° together with the nitrogen to which they are attached form an aromatic or non-
aromatic ring which optionally contains 1, 2 or 3 further heteroatoms independently selected
20 from N, O and S;
R”7, R and R”® are independently selected from hydrogen or a group selected from Cj.
10alkyl, C,.jpalkenyl, Cy_jpalkynyl, aryl, heterocyclyl, Cy.jpalkoxy, arylCi.jpalkyl, Cs.
jocycloalkyl, C;_jecycloalkenyl, Cs.jocycloalkynyl where the group is optionally substituted by
halo, C;.sperhaloalkyl such as trifluoromethyl, mercapto, hydroxy, carboxy, C;.jpalkoxy, aryl,
25 heteroaryl, heteroaryloxy, C,.jpalkenyloxy, Cs.jpalkynyloxy, C;.salkoxyCj.salkoxy, aryloxy
(where the aryl group may be substituted by halo, nitro, or hydroxy), cyano, nitro, amino,
mono- or di(C,.ealkyl)amino, oximino or S(O)y where y is 0, 1, 2 or 3;
or R’® and R” together form a ring which optionally contains further heteroatoms such as
S(O)y oxygen and nitrogen, x is an integer of 1 or 2, y is 0, 1, 2 or 3 which ring is optionally
30 substituted by 1, 2 or 3 groups independently selected from halo, C;.sperhaloalkyl such as
trifluoromethyl, mercapto, hydroxy, carboxy, C;.jpalkoxy, aryl, heteroaryl, heteroaryloxy, C,.
roalkenyloxy, C,_jpalkynyloxy, Ci.salkoxyCi_galkoxy, aryloxy (where the aryl group may be



R74 , R7 and R 71 are independently heterocyclyl optionally substituted
by C1-4al kyl, C2- 4al kenyl, C2-4al kynyl and C3-6Cycloal kyl; or R75 and R
76 t oget hwo oaios3¥9t he nitrogen to which they are attached fromrommn/osssenatic
or non- aromatic ring which optionally contains 1, 2 or 3 further

het er oat ons i ndependently selected 20-MlromN, 0 and S; R77, R7 and R

Safi | SESRRIRY i LS B AT o 40008 LTI O
UYI CI - | ogdikino or@;(())J wEdte yaabky 2,0r@3- 10cycl oal kenyl , C3-1CCYQ oal kynyl where

the group is optionally substituted by halo, Cl-4perhal oal kyl such as
tri f | uoriorthe prgparatien efapmedicamentderusedatgdnlyibitionof dareiakynaser y| |, 25

het |, h .yl C2- | kenyl QXY . kynyl ox:
OF" GaF oy S RERRRE Y5 of AL o ) SRR B0 868: 1wt e oy
hal 0, B fk@icaént RALseXY dhe iANiBIHON o iAuk6ra- ARinAg. | nono- or

di (Cl -6a] kyl)am no, oxiinJno or S(Oy wherey is 0, 1, 2 or 3; or R 78 and
R 79 toget herAfsompnowaded in ghanrse ofi a cpmpoungl afyformara f) isthe prapaeationef ar oat ons
such as _S(Oy oxygen.and .nitrogen,, X I ninteger of 1 or 2, yis 0, 1, 2
or 3 whi Elﬁgll;c%‘ﬁa“i)%‘q{?ﬁt‘?gﬁdpﬁ“b‘“"gd’?ﬁ%@?ﬁ%@{‘@%' by 1, 2 or 3 groups

i ndependent | yiSRkR&I&dmbdie s Sontsthmg REMpahRRIJf Yhe SHsht Avetitionfdrel@depuret hyl
mer capt o, hydroxy, carboxy, Cl-10al koxy, aryl, heteroaryl, heteroaryl oxy,
C2- j oal kethgtreatynentGsf-prolifeiaying disgase s@th Baarestyanid-ig ghitisrlar cancoisgwhgrq wher e t he
aryl gro may be WO 03/.055491 PCT/ GB02/ 05845 substituted by halo, nitro,
or hy Po&;‘ ora-A\is pregpiaied such, ay ¢olon GRffeAst GCHS: O - 6al kyl ) ani no,  oxi mi no or
S(Oy where y is 0, 1, 2 or 3; in the preparation of a nedicanent for use
in the inhibition of Aurora kinase. Al so provided is the use of a conpound
of fornul a (1In 4 ferthéreaspeat plar presephingéntion [Fovides the memef § eompesad phfarmala ()

i nhibition of Aurora-A kinase. Also provided is the use of a conpound of
formula (1) in the preparation of a nedicanent for use in the inhibition
of Aurora-B kinase. In particular, nedicanentsggontaini ng conpounds of the
present invention are useful 1in the ﬁea%ﬁt of proliferative disease
such as cancer, and in particular canfers ere 10 Aurora-A is upregul ated
such as colon or breast cancersRzl n alfurtlher aspect the present invention

provi des the use of a compound of @ Jﬁ R R2 -- N
P

N

R4
15
¢y
or a salt, ester or amide thereof;
where X is O, or S, S(O) or S(0O),, or NR® where R® is hydrogen or C,.galkyl,;
R’ is a group of formula (a) or (b):
g N
N—N N—N
NS ) 61 A P
: R Rs;
Reo Reo
2 (a) (b)

R® , R® and R are independently selected from hydrogen or a substituent group and *

indicates the point of attachment to the group X in formula (I);



RN R4 15 or a salt, ester or amde thereof; where Xis 0, or S, S(O or
S(0)2, or NR 6 where R 6 is hydrogen or Cl-6alkyl,; R 5 is a group of
formula (wbosmsi#p): 62 NN NN R61 R61 R 60 RO 20 (@crT(dho2/om481 , R
61 and R 62 are independently selected from hydrogen or a substituent group
and indicates the point of attachment t18-the group X in fornmula (1); WO

From ek C5ao o rEraendety Fesied o o, efing ol BRRBRIRGRIE DREZTT o

and R, MRIRhwiReibR’ uh@REankiclmaglibt ter sanie or diftdiert eguch seprésenidhgdngemnoor
Cl-3al kyl), or -X1 (wherein X1 represents a direct bon

d,_-0-, -CHe-,
_000, carisdng), or 2GR’ (whegein X mpresents agirespbond, cONRCH,-, -Q6ENrearonyl, -RR-

13SR2-  0g~- NR~14 ej 0, ByniR212,pBeR 1 4 o 12
ind_epend%%f’?&?'éﬁ%ﬁ@@%’s‘%@%o@éﬁ)é -BéNEyIS% Fgrcfﬁtg]aﬁ?g)h%@- aIRli]y , and R
9 is serBahaR't é&miﬁue@eﬁenupeeﬁr@eh@wymégt@mslkylldr Gy EIOg RN, ,alkyl) arfiar’ky |

whi ch may be unsubstituted or which nmay be substituted with one or nore
groups sklselected fromoenernf dhcofoflowing grpepsor anmi no, 2) Cl-5al kyl X2 COR 15

(wherein X2 represents -0-.qQr - 16 i.n Lch. R 15 represent.s. . ogen,
foc 1 e e En ol el B g Sk B SRR RSB S
-NR'R" %ore%gps(smg{egiffbm droky, fRIBED d¥khivbli ch may be the sanme or different
each represents hydrogen, -3dl kyl or G _  3al koxYC2-3al kyl)); 3)

Cl - 5al ky2)Q1. R CART éWherxi® X ergpresenty €)--a@-NR-"s(in wigch R-"ggpresentsdnm@rogennR

2100 A A T 8 A R B 2,
Cl - 3al kog VR &3l /? Wwhithtndy BOthe SRhE sediFErell SHcR 9&tesehls-hatdgrh, C salkyl or C;.
salkoxyCs.salkyl));
3) CysalkylX’R* (wherein X represents -O-, -S-, -SO-, -SO,-, -OCO-, -NR*'CO-, -CONR™.,
-SO,NR?-, -NR?S0,- or -NR*- (wherein R*!, R??, R*, R** and R* each independently

15 represents hydrogen, C;.3alkyl or C,.;alkoxyC,.salkyl) and R represents hydrogen, C,_salkyl,
cyclopentyl, cyclohexyl or a 5-6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which C,.3alkyl group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno and C,_salkoxy and which cyclic group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, C;_salkyl, C,.shydroxyalkyl and

20 C;_salkoxy);

4) Cy.salkylX*CsalkylX°R*® (wherein X* and X° which may be the same or different are each
-0-, -S-, -80-, -SO,-, -NR*CO-, -CONR*-, -SO,NR¥-, -NR*’SO,- or -NR*'- (wherein R”,
R, R¥, R* and R*' each independently represents hydrogen, Cy.3alkyl or C;.3alkoxyCa.
salkyl) and R% represents hydrogen or C;.salkyl);

25 5) R¥ (wherein R* is a 5-6-membered saturated heterocyclic group (linked via carbon or
nitrogen) with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic
group may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno, C_alkyl, C;.
shydroxyalkyl, Cy_salkoxy, C;.salkoxyCi4alkyl and C,_salkylsulphonylC;.qalkyl);

6) Cl.salkle32 (wherein R is as defined hereinbefore);
30 7) Cz_salkenle32 (wherein R* is as defined hereinbefore);
8) Cz_salkynle32 (wherein R3?is as defined hereinbefore);
9) R* (wherein R* represents a pyridone group, a phenyl group or a 5-6-membered aromatic

heterocyclic group (linked via carbon or nitrogen) with 1-3 heteroatoms selected from O, N



cycl opentyl, cyclohexyl or a 5-6-nmenbered saturated heterocyclic group with
1-2 heteroatons, selected independently fromO, S and N, which Cl -3al kyl
group nmaywioasnsuoor 2 substituents sel ected from oxo, hydcaxyBo2hssssgeno
and Cl -4al koxy and which cyclic group nmay bear 1 or 2 substituents

sel ected from oxo, hydroxy, hal ogeno, @34al kyl, Cl-4hydroxyal kyl and 20

Cl - 4al k - Cl-5al kyl XAC 1-5al kyl X5 R 26 ' '
e R b R Rl R S
CONR21_on anS8ilNRe tarbon MBm3§R(Ed fedsm hiMRoRy, hal ,aifind} Q@ 4alkyRC2@lkdxy29 , R

31 and R 3 ' each i ndependent |y represents hydrogen, Cl-3alkyl or
Cl - 3al koRivagdrozzalkyl §1-amingllnd, Cephetamine, GydydgeyrlkexycsarBenyl ); 25 5) R

32 (wherei.n R 32 i.s a_ 5-A- d d het i j d vi
car bon: aroRrEgbe R e ONS hehy SBke TS (IR Ko BRIt o' &
and N, 5 Wah¢ Be thetseme Y Giffefent, BaSitRpPR¥NtD Bfdroder) C, 2218y 0% 10, LalRSHT, sk gigr, ed from

e
oxo, hydroxy, hal (g%geno, «a -334_al kylp,‘ _ 4hydroxyal kyl, Cl -4al koxy,
Cl - 4al kok)C1-sdlky IRy T (vehreeei TR 4is|ak gefngdddiesngheddrenal kyl ); 6) Cl-5al kyl R 32

(wherein R 32 is efined, ferei nhbefore): .3 ) C2-5al kenyl R 32 (wherein R
32 is as“c} ZiSﬂkﬁnﬂg?gi”ﬁﬁr&f e)lf’ as %?méi]%l)ﬁinl?f/ﬁ){ﬁgR 32 (wherein R 32 is as
defined 1yrEi;MRGAARE)whEkifRB3s 4 \gmel ReRinbdfor®pPr esents a pyridone group, a

phenyl group or a65-336-mant_)er§d aromatic heterocyclic group (linked via
car bon ol3)ri tselgle R Winthkarein & representatOnsSs eb @ t-¥@:-f M 0O-NCANR37.055491

PCT/ GB02/ Q5846 = 1&.and S which i g0 | ] t i
or oup eSO Py RS soai Grhe R R R, R By gl e R enPEh e ol et e
f rom hy die@re¥entd Ry RESAOC, AMyI8r CELalKalyiey Lalk () aftPk Raxs deffabd Ababereya)l Ky !

Cl - 4am noal kyl , Ci- 4a3f kyl armi no, Cl - 4hydr oxyal koxy, car bgg((gé 34 35,51 16 31
trif | uor byethglkenyd}KARTO (WhePOINRK Represent\NiP-CAR, (StherSéan -NR - -CONRI™ R ,

which 5 Le B Sale di fferen achad epd es s _hydr.oge | - 4al kyl
or O - 3a§§§§1?c2:§§| @2) g &tl"ét)‘ (#hereip RV} 394 ¢ e?“é‘uﬁg7ﬁa nfigp%a@érﬁlﬁf ned
her ei nb . J id i ! .
her ei nbgeg{eg%n;ts h%d%%ge%-cggﬁh% %FE’@%”&(" %“Z{IE%/IEZI@ lgg l? is ﬁegmgg}l?%g%efoze),
her ei nbefHI@)salkyBYXER? (whéreivl Xorepreanty vhrerSei SO6-Spr-2REHEQ-, ~-GONR'S, - - SO |

R
C - 3al kylepfdedt RRRbYEF X CaIBRLKY JalfRG CRyalRylh SnPR*34Ehd ARtheBRERINDERESS ©) ;
16) Cy3alkylX’C3alkylR* (wherein X° represents -O-, -S-, -SO-, -SO;-, -NR*CO-, -
CONR*-, -SO,NR*-, -NR**SO;- or -NR”’- (wherein R®, R*, R*®, R* and R* each
20 independently represents hydrogen, C;.3alkyl or C;.3alkoxyC,.3alkyl) and R* is as defined
hereinbefore); and
17) C1.3alkle9C1.3alky1R32 (wherein X° and R? are as defined hereinbefore):

in the preparation of a medicament for use in the inhibition of aurora 2 kinase.

25 In this specification the term alkyl when used either alone or as a suffix or prefix
includes straight-chain and branched-chain saturated structures comprising carbon and
hydrogen atoms. Unless otherwise stated, these groups may contain up to 10 carbon atoms
(Ci-10alkyl), preferably up to 6 carbon atoms (C;.salkyl) and more preferably up to 4 carbon
atoms (C.salkyl). References to individual alkyl groups are specific for the straight-chain

30 version only and references to individual branched-chain alkyl groups such as z-butyl are
specific for the branched chain version only. For example C;.4alkyl includes the examples of

methyl, ethyl, propyl, butyl and tert-butyl where the ethyl, propyl and butyl groups may be



14) C2-5al kenyl X7 R 33 (wherein X7 represents -0-, -S, -SO, -S02-, -NR
43CO, -CONR 44 _, _ SO2NR 41_, -NR 46SQ2- or _NR41l (wherein R43 , R4, R
41 , R 46wend/ofs44i7 each independently represents hydrogemCT@B03akdeg! or

Cl - 3a] koxYC2-3al kyl) and R 33 is as defined hereinbefore); 15 15)

C2- 5al kynyl XgR 33 (wherein X8 representld--0-, -S-, -SO, -S02-, -NR 41CO,

Sner e opras RO B2 O e ol g OGRSl g ol R ©

Cl - 3al kohaYiak dereteyt fangedtf Barddn iatondsscadl &k ipsgomical ei nbefore);  16)
Cl- 3alkyl X9C1- 3al kylR 33 (wherein X9 represents -0-, -S-, -SO, -S02-, -NR
5300 , ~CONR Similarly §rprmnsakenyl prebalkymyl refer toymeaturatagdsiriaighrciin gr brapehsd: R

, 0 . i nde d ~3al kyl
& - 3al kRl aldh PR EhifRr s IR RRRIRA o LEARSF bR el 7
C1- 3al Ky, Ry BadpreBraBR fravh 2rieictartdnatsnRGRalkewy] and defdlkaghhadendivef or e) :
in the preparation of a nmedicanment for use in the inhibition of aurora 2

ki nase. prewrably 2 k9 4 carper ipms 4Ee-ekanybandeGmalkiyryl). Ageéthrafieyedcesita individiabne or

as a suffix or prefdx. jnclud st ral ght - chai ranched-.chain ur at ed
2t r uct ur @R RoHe Rl e or kPSR Re ™ frrh afibabd s e A0 I Pl hE ot 2
these grehARSgraBYs £68pcRiflt fdPtHedrafiheéd@sdNvation®nly( @helaBavdddmmerr ef erably up
to 6 carbon atons (Cl-6al kyl) and nore preferably up to carbon atons

4
( Cl - 4al kgpnyerngithe boruking pasitiondif wikyl il apalicaple tgrabieps] andaallypet gioups.f or t he
strai ght - chai 0 version .onl n eferences to individual br.anched-chain
oot 0 o ona! Gyl niGedds oDl Ry ELbTRERE phdrsTiaimit dl SRR AT GRETS
only. Fdjut ﬂémll@sgé{ab&whmhﬁ,cme@&ﬁov&ihgte@fﬁaﬁmis%‘éingfusemthy lspecfidaybn tddr opy! ,
butyl and tert-butyl where the ethyl, propyl and butyl groups nay be WO

03/ 0554 9ndic@t/ticBoinsgumd maxdmyarwebes of ¢areon atoms n hegings drs-peyctpalipl.dp- 1- yI

d -2-v1). i, | | ysi f .al kyl [ pff
of car boromeslken AR per PaRA &P sehe Bl e R ey ny
refer tO6Cyﬁ]§ﬁkwy@hﬁﬂn§§trlﬁéfgﬁbbﬁ(bﬁjcgc]Qﬁ]k ranched- chain structures

containing for” exanple from2'to 10 carbon atons (C2-1oal kenyl and C2 5
j oal kynyl ) arkerps efidr sbsllkoxfyrcomppis¢ alkgl graupsew isnwrsiesstgad2indlag keand thand

C2- 6al kynyl ) and re, preferably 2 to 4. carbon 0 (C2- 4a).kenyl and
- aal iopian SR g e Foar St L ek ona RGNy o b 20w 61 AR B e
st rai ghtn§faajreteMBlySIAB 4UAHBon3REE ﬁ@g&ggﬁp to individual branched- chain
groups are specifi'c for the branc ed chai’n version only. The above comment

concer ni ng t HEhegomul halg inpdedes flunraphlatd promeamabiptie.cabl e to al kenyl and
glylé?/gg: kg;;:]p[gqur%gqq%q? élrlryf grrrﬁrnqhg{n:ﬁ;ge %Jo%]atigscar%%g)l/c?i%lgl%ulﬁs sgé/hczllsop%leg)?lnasrllld and
20 naphthyl.

C

The terms heterocyclyl and heterocyclic group include (unless specifically stated)
aromatic or non-aromatic rings and may comprise more than one ring (e.g. they are
monocyclic, bicyclic or tricyclic and preferably they are monocyclic and bicyclic), for
example containing from 4 to 20, suitably from 5 to 8 ring atoms, at least one of which is a

25 heteroatom such as oxygen, sulphur or nitrogen. Examples of such groups include furyl,
thienyl, pyrrolyl, pyrrolidinyl, imidazolyl, triazolyl, thiazolyl, tetrazolyl, oxazolyl, isoxazolyl,
pyrazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, quinolinyl, isoquinolinyl,
quinoxalinyl, benzothiazolyl, benzoxazolyl, benzothienyl or benzofuryl.

Heteroaryl refers to those heterocyclyl groups described above which have an aromatic

30 character.

The term aralkyl refers to aryl substituted alkyl groups such as benzyl.



but have at |east 3 carbon atons, the followi ng terns thus being used in
the specification to indicate the m ni mumand nmaxi mum nunber of carbon
atonms in woe3nssags: C3- 10cycl oal kyl, C3- jocycl oal kenyl amdT/GB02/05845
C3-10cycl oal kynyl and preferably C3-6Cycl oal kyl, C3-6Cycl oal kenyl and C3-
6Cycl oal kynyl and nost preferably C34CGi64 oal kyl. 15 Ternms such as al koxy

i | k i topd in. hus i
S0 bar bon- at Lot SHHRssRRR bk el BpaREmIaD ibf) oSl BRI M SRR B oy
and  Mor @Bl SRRt dBirbh #hdd3ERREN AoR1EE Fofetampia] e yay BBkl &dlkenyal 0

i ncludes fluoro, chloro, bronmo and iodo. References to aryl groups include
aromat i callc)aryb@cxlchdtﬁoqmd;ﬁk@imwa&sl,ph@nﬂkyhmloﬂkﬁnﬁhmhféﬁlkWﬂe t er ms

het |yl ...and_het er. | i i ncl ude (.unl ifically. stated
nromats & or rEE G pciond ey i Rapinsh S bt R b e e o g
they ag exoMERBRE? i0)RTUIRT 5(@), K7F N ERTC c_@@ﬁm’ﬁk”@()@gomkﬁaiﬂ, aNoR”’,

m

nmonocyclic and bicyclic), for _ exanple containi ro to 20, suitably
from5 t-ORE’ MR AL O, CaNR &St -WngWrﬁ(@ByN&n’g&%@s -NBU'S(@sROnwhereh as
oxygen, | phur Qr7oni t.r ogen anpl es.of such groups include furyl,

t hi enyl ,Q’Syﬁr AR BW_Pg ea@%@? S&BﬂF‘g fom %M%,r(’%eﬂioéfgﬁ‘%aﬂytsh_ Si_ﬁ‘&f@l ,
tetrazol yirodMREYr ¥’ ahd R¥ABQr fornP ¥k BEEAnAlLy sEstitudod ﬁn@hicmo(ﬁtiaﬂduy
pyrazinyl”, pyridazinyl, triazinyl, qU|noI|nyY, i soqui nol i nyl, _

qui noxal dontains fogherdteliradoiy bychine $£0)axygen andodiegenhk éayn intwgehefnze iy .
Het er oar yl Eefgrs to those heterocyclyl groups described above whi ch have
an ard itc“ %80 character. The termaral kyl refers to aryl substituted

al kyl groups sehcshiBeAZubsi A3 ARRASH ACTAERAL 06840 R IR0

expressions used 1 n the specification include hydrocarbyl which refers to
gny I Et lrpmha}]mthkyd(anﬂfr assrifigomaretyh maerdapity,drydopey, carbony, alkoxy, epdrisitesparyhese nay
e al kyl, al kenyl, —alkynyl, aryl, heterocyclyl, alkoxy, aralkyl

cycl oal kllﬂte,rowg’l’%’aﬁ”ﬁ’é‘ﬁ( Xyo?lkwwxda?IEWFkox¥Y%¥]Pé?’ z‘f"ﬁ‘ﬂﬁﬁ{ei %#eﬂro‘é)r DA% Fef ers

to reactyd.ye; bt ke ' ; " - b irhiho 5
oo, - SRV ERTERP e RS, SRR RO i g R o il i, Shinfibe,

- NR 77(dD)XB),Athere WiR/as de@iNBl @bdve71l, -N=CR 7' R 79, S(O YNR7' R 79 or

_NR77S(OyR 71 where R 17 ., R 7' and 9 are independently sel ect from
hydr ogen or o?ﬂlﬁablr‘?efmt‘?nédﬂésctﬁ“fe&f gra RCRFyy Brou rhqf‘?r?@'cz\)ﬂ@r??% loget her

form an 18:31(6%[)11}¥ (lﬁl‘ijég§ Ebécmc%ﬂy Etia{ég) #eiuab hQidt b&ﬂﬁbﬁl)ﬁyl such as trifluoromethyl,

mercapto, hydroxy, carboxy, alkoxy, aryl, heteroaryl, heteroaryloxy, alkenyloxy, alkynyloxy,
alkoxyalkoxy, aryloxy (where the aryl group may be substituted by halo, nitro, or hydroxy),

20 cyano, nitro, amino, mono- or di-alkyl amino, oximino or S(O), where y is as defined above.

Where optional substituents are chosen from one of more groups or substituents it is to
be understood that this definition includes all substituents being chosen from one of the
specified groups i.e. all substitutents being the same, or the substituents being chosen from
two or more of the specified groups i.e. the substituents not being the same. Preferably one or

25 more means 1, 2, 3 or 4 but one or more may also means 1,2 or 3 or 1 or 2.

Where a compound of formula (I), formula (IA) or formula (IB) contains more than
one specific R group it is to be understood that each selection made for such a group is
independent from any other selection made for that same group, for example when a
compound of formula (I) contains more than one R”7 group, each R"” group can the same as

30 the other R”” groups or different.
Within this specification composite terms are used to describe group comprising more than
one functionality such as C;3alkoxyC,salkyl. Such terms are to be interpreted as is

understood in the art.



contains further heteroatons such as S(Ovy oxygen and nitrogen, X is an
integer of | or 2, yis 100, 1, 2 or 3. Suitable optional substituents
for hydr oweribs4groups R 77 , R 78 and R 79 incl ude hal o, pcpszBialosssky|
such as trifluoronmethyl, nercapto, hydroxy, carboxy, alkoxy, aryl,
heteroaryl, heteroaryl oxy, alkenyl oxys16al kynyl oxy, al koxyal koxy, aryl oxy

cyano, i ere sPesifkA IR eGonGHe o) Bf Sorol migp anlalobfer i HE FHL. .

is as dea‘xiaﬂ@;kﬁb anlﬁwstp@@-egﬂ)@rtdﬁaﬁb-ﬁubﬁi tuents for any hydrocar byl
group, heterocyc él roup or | ] oal koxy %Ig up (unless specifically

st at ed) i ncl udtatahlgl valuep otraly 9athie\R groueh(RistotRy | )rar@dy peeb ehsubstitufgatsciopsesh

hydr oxy, carbo&E .al koxy, aryl, heteroaryl, heteroaryloxy, alkenyl oxy,

al kynyl S¥§UPSTBEIRAST a1 koxy, aryloxy (where the aryl group may be substit uted
by hal 9,foPC} ffkylor hydr oxy) , méflylC¥@loandPrépy@, am no, nono- or di-al kyl

am no, oximno or S(Oy where y is as defined above. Where optional

subst i t Uen€s4adkyd: chosen fronfoakybbuibeed grokissl or substituents it is to

be understpod that this definitjon includ | 1 bstituents being chosen
from onet%bg"fﬂ]éy' speci fi ed g¢b“ﬂ‘6‘%’nip.egt.yl %ﬂcfzs’%%gg?tlﬁylﬁfoéwi s being the same, or
jthe subsgy} ng?k}tg bei ng ChOSe(Dl_JaH@mheklean@Q,Mhﬁ:tlgflbddjle speci fi ed groups

Sti

i.e. the su uents not being the same. Preferably one or 25 nore neans
1, 2, 3 forCqidelkyl:one or nor eCraalkyhlos@nylsmdsledanyp or 3 or 1 or 2. Wiere a

conpound. of, fornmula (1), formula (LA  or fJornula (EB) contains nore than
one sﬂ)(égfl‘)f&éﬂ%(ed\'y.lmp it is tgnﬂeal&ﬁaéqglftb%ﬁn hat each sel ection nmade for
such a %Pegmlmyléﬂéependent—émmna,n;cg%@h@@l,eﬂﬂmﬁmaﬂg— ifr-g¢mat same
group, for exanple when a conpound of fon-nula (1) contains nore than one

R 77 group, each R 77 group CHARCHhR€Heane as 30 the other R 77 groups or
different. Wthin this specificatian osite ter are used to describe
group C()ftﬁﬁpF-éarllff‘d‘y' re than %}féﬁ‘mﬁé{‘ﬁgﬁgﬁiy@ug%‘@ﬂﬁgs Cl - 3al koXYC2- 3al kyl .
Such ter@pcarfedQr:be interprel akedd dnd 3-HBHSHSAORENYIN the art. WO 03/ 055491
PCT/ GBOZ%SZQS n?116 Unl ess sp}e%i fei gal Iy sta?gg t he )lbondi ng atom of a group

may bes dioyCaigalkeofl: t hat gr ough.@tkefgrandex@npl e propyl includes prop-1-yl and
prop-2-yl. Suitable values for any of the roups . (RL to R 96) or any part
or subst fGP-é'H]E@yLor such g"rtbﬂ‘éfgpir‘?ﬁalr@élé‘.‘ﬁB‘%Pb]r’g‘@il-Bal kyl : nmethyl, ethyl

and pr opg} ¢, salkynyl: C,.4alkynyl and pent-4-ynyl

for C,.¢alkynyl: C,.salkynyl and 2-methylpent-4-ynyl
for C;.1palkynyl: C,salkynyl and oct-4-ynyl

20 for Cs¢cycloalkyl: cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl
for Cs.scycloalkyl: C;.¢cycloalkyl and cyclopentyl
for Cj.jocycloalkyl: Cj.cycloalkyl and cyclononyl
for C;_¢cycloalkenyl: cyclobutenyl, cyclopentenyl, cyclohexenyl and cyclohex-1,4-

dienyl

25 for Cs_jpcycloalkenyl: Cs.scycloalkenyl, cycloheptenyl and cyclooctenyl

for Cs.jocycloalkynyl: cyclodecynyl

for Cs.¢cycloalkylCysalkyl:  cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl,
cyclopropylethyl and cyclobutylethyl

for C,_salkoxy: methoxy, ethoxy and propoxy
30 for Cj4alkoxy: Ci.alkoxy, butoxy and tert-butoxy
for C;_¢alkoxy: C.4alkoxy, 3,3-dimethylpentoxy and hexyloxy

for C;_jpalkoxy: Ci.salkoxy, 2,2,4,4-tetramethylpentoxy



for C 1-4al kyl: C-3alkyl, butyl and tert-butyl for C 1 -5alkyl:
Cl - 4al kyl, pentyl and 2, 2-di nethyl propyl for C1 -6alkyl: Cl-5alkyl, hexyl
and 2, 3- dwomslyisbutyl for Cl-10al kyl: C -6al kyl, octanyl pamtcrienssagl 10

for C2-4al kenyl: vinyl, allyl and but-2-enyl for C2-4al kenyl ene - CH=CH,
-CH2- CH=CH-, -CH=CH CH2- and -CH2- CH=@# CH2- for C2-5al kenyl: C2-4al kenyl

and 3- et hyl byt - 2- I for Kk X - 5al - - 3-enyl
15 for C2F ?6&1%{%‘8@5@/02 6al Eéﬁ?‘ﬁéyaﬁﬁy%%’%y%n’% i“%ﬁ%”%?@%ﬁm}e%%f%
propargyl and prop-1l-ynyl faiyld&d-apablinylbxy C2- 4al kynyl and pent-4-ynyl for
C2- 6al kynyl : C2-5al kynyl and 3’ met hyl pent-4-ynyl for C2-10al kynyl:

C2- 6al kyloy Coaatkyadoxy- ynyl  2eropaeyloRy. @eyicd-yByIRYY ande9atidayiyéiy| , ~ cycl obut yl ,
cycl opentyl and cycl ohexyl ar. C3-,7¢ al kyl : C3-6CYd oal kyl and

cycl openﬁ%f‘ryior C3- 1 CCYC] oaléhff‘yl aeg-"?&:}l&ﬁoal kyl and cycl ononyl for

C3- 6CYL fom

Vihalkgdy cl obut endnzyIC pEdnefhn hphilimetylcnal lettamd
cycl ohex- 1, 4- dli engl 25 for C3- oglg/écl OZ| kenyl : C% 6C\r}%}§g?¥ il
ycC

kenyl ,

cycl ohepioeayiCizalkybycl ooct enenzyli phenetbyh oagtoilmethid ang napbi}ﬂdleﬁn’icynyl for
C3-6Cycl pal kyl Cl -3a] kyl : cycl,opropyl et hyl . cycl obut yl et hyl ,
cycl openty THEPRy1 ,  cycl opro%‘fﬁg’f)ﬁ%)/‘ld %Hg%gg%‘hbut yl ethyl for O -3al koxy:
et hoxy, foph&terevrygnd propoxy fagylf @ientd, kD pyrazélyt PaHAXYyrahbgloxy and
tert - but oxy forﬁr% | -6al koxy: g_’CI -_4a?k8:§13(_,5 &3)%[- di rlb{et%.yl%e%){roxi;’/lﬂi and hexyl oxy
for Cl-10al koxy: Cl - 6al koxy,pyzidazinyldpyramidinie and qpeaimy WO 03/ 055491

845 -17 for C2-10al k but - 2- enyl oxy,

gﬂﬁgﬁ{ﬁgggt%’éﬂ%’iﬁy, 3- et Wéﬁ]‘\flf%éwg}%@‘l’%é oct enyl oxy for

C2- 10al kppRyierekyclF opar gyl oXihryl PlRidny# pyioh D pyrraiidin ACimidaroiy| @%4Xolyl,
thiazolyl, tetrazolyl, oxazolyl, isoxazolyl, pyrazolyl, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, quinolinyl,
isoquinolinyl, quinoxalinyl, benzothiazolyl, benzoxazolyl,

15 benzothienyl or benzofuryl
for heterocyclylC, galkyl: furylmethyl, thienylethyl, pyrrolylethyl, pyridlymethyl and

pyrimidinylethyl

for C_shydroxyalkyl: hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 3-

hydroxypropyl, 1-hydroxyprop-2-yl and 1-hydroxy-2-

20 methylprop-2-yl

for C1_3alkoxyC2_3alky1:
for C;.salkoxyC,_salkyl:

for C;.salkoxymethyl:

methoxyethyl, ethoxyethyl and methoxypropyl
methoxymethyl, ethoxymethyl, methoxyethyl, ethoxyethyl,
methoxypropyl and ethoxybutyl

methoxymethyl, ethoxymethyl, propoxymethyl and prop-2-

25 oxymethyl
for di(C,.salkoxy)methyl: dimethoxymethyl and diethoxymethyl
for C;.shydroxyalkoxy: 2-hydroxyethoxy, 3-hydroxypropoxy and 2-hydroxypropoxy
for C; ¢hydroxyalkoxy: 2-hydroxyethoxy, 3-hydroxypropoxy and 4-hydroxybutoxy
for Cj4alkoxyCi.salkoxy:  methoxymethoxy, methoxyethoxy, ethoxyethoxy,

30 propoxymethoxy and propoxyethoxy

for C;¢alkoxyC; ¢alkoxy:

for Cj.4aminoalkyl:

for C.4alkylamino:

methoxyethoxy and ethoxybutoxy
aminomethyl, aminoethyl, 3-aminopropyl and 2-aminopropyl

methylamino, ethylamino and propylamino



for aryl: phenyl and naphthyl 5 for aryl d-Iloal kyl: benzyl, phenethyl,
naphyl net hyl and naphthylethyl for arylC | -6al kyl: benzyl, phenethyl,
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Cl - 4hydr oxyal koxy: 2-hydroxyet hoxy, 3-hydroxypropoxy and 2-hydroxypropoxy
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4- hydr oxybut o for Cl -4al kax - 43| k ’ t hoxynmet hoxy, met hoxyet hoxy,
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et hox oxymnet h propoxyethoxy for C |
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am nonet hyl , am noet hyl, 3-am nopropyl and 2-am nopropyl for

Cl - 4al kyfoafamdkanegtony! ani no, Cetalignaylaxynanddndaneysyl ar ni no WO 03/ 055491

PCT/ GBO Zfo(r) l_gzﬁkan-o%l%xy: C;.4alkanoyloxy and hexanoyloxy
for C, salkanoylamino: acetylamino and propionylamino
15 for Cy.alkanoylamino: C).4alkanoylamino and pentanoylamino
for N,N-di(C,.salkanoyl)amino: N,N-diacetylamino
for Cy.4alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl and terz-butoxycarbonyl
for Cy.¢alkoxycarbonyl: C,.qalkoxycarbonyl and pentoxycarbonyl

for N-Cygalkylcarbamoyl: ~ N-methylcarbamoyl and N-ethylcarbamoyl
20 for N,N-di(C,.¢alkyl)carbamoyl: N,N-dimethylcarbamoyl and N, N-diethylcarbamoyl
for C;_salkylsulphonylC, 4alkyl: methylsulphonylmethyl and methylsulphonylethyl

for Cy.salkylsulphanyl: methylsulphanyl and ethylsulphanyl
for C.4alkylsulphinyl: methylsulphinyl and ethylsulphinyl
for C.salkylsulphonyl: methylsulphonyl and ethylsulphonyl
25 for N-Cj_4alkylcarbamoyl: N-methylcarbamoyl and N-ethylcarbamoyl

for N,N-di(C;_4alkyl)carbamoyl: N,N-dimethylcarbamoyl and N-ethyl-N-methylcarbamoyl
for N-(C;4alkyl)aminosulphonyl: ~ N-methylaminosulphonyl and N-ethylaminosulphonyl
for N-(C.¢alkyl)aminosulphonyl: ~ N-(C;_salkyl)aminosulphonyl and N-

hexylaminosulphonyl
30 for N,N-di(C,_salkyl)aminosulphonyl: N,N-dimethylaminosulphonyl
for N,N-di(C,_¢alkyl)aminosulphonyl: N,N-di(C,_salkyl)aminosulphonyl and N-hexyl-N-
methylaminosulphonyl

for Cy_salkylsulphonylamino: methylsulphonylamino and ethylsulphonylamino
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Cl - 3al kaffs\N-Exysalksdingne:anoyl oxy for rgeth)imiog laps P-etylimeok anoy | oxy and

e R T oo 1o <HARaeB T = 15 1

NN- di ( & foi@ kaRAYhe-BAOO; saYidHeacet vyl agk glehahn@m&aylgwycar bonyl :
met hoxycar bonyl et hoxycar bonyl and tert-butoxycarbonyl for

Cl - 6al kof(ydé(@ma}}(b'})ln@m@adaﬂmar bonyl Nen&wllpemro&twlambonyl for

N- Cl - 6al d t h 0.f

NNl (01 6 R R SR A St Ry B8 bastBy Fread e AP EPRY T DA Barmoy!
for C1 rotdd kykgiehehonyl CI - 4al kyl = et fyih§ieho Retérzain Y ko;gm

met hyl sul phonylethyl for C -4al kyl sul phanyl : net hyl suI phanyl and

et hyI suI fomanyC dathylege:- 4al kyI sul phi nyl : oxmdﬁlwl@ul ptycthpllengragd ok ygropylepshi ny |
f h | | ph | th | ph | 25 f
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NN-di (CI - 4al kywhiheihB peRvht: 1nW’tl@h W Y bCadRanaddl thaompound of the formula (I),

N- et hyl - N- et hyl car banmoyl for N (C -4a] kyl)am nosul phonyl :
N- et hy| fominniasTA pdrdingrhula GBB) I e tshly; eatet poaidp mm,df ma‘ycetxhrbn(t@e phenomenon of

;12)? Iy Ikg.lm) %@ﬁ%ﬁ%}phanﬁ%@é\%ﬁg ! g{%‘é{'&i‘gﬁ“}gﬁﬁﬁg ﬁiﬁﬁfl%gmepresent only one
NN-di met fyhaghRmsidl aHWC thhs. MMsdb @thgb"r‘ét&(d b}ﬁ%@%ﬁb@ @Hdompasses any

NN-di (C - 4al kyl') am nosul phonyl and N-hexyl - met hyl am nosul phonyl
15 tautomeric form which has Aurora kinase inhibition act1v1ty and in particular Aurora-A kinase

or Aurora-B kinase inhibition activity and is not to be limited merely to any one tautomeric
form utilized within the formulae drawings. The formulae drawings within this specification
can represent only one of the possible tautomeric forms and it is to be understood that the
specification encompasses all possible tautomeric forms of the compounds drawn not just

20 those forms which it has been possible to show graphically herein. The possibility of
tautomeric forms is particular pertinent for R> when R® is hydrogen.

It is also to be understood that, insofar as certain compounds of the invention may
exist in optically active or racemic forms by virtue of one of more racemic carbon or sulphur
atom, th einvention includes in its definition any such optically active or racemic form which

25 possesses Aurora kinase inhibitory activity and in particular Aurora-A kinase inhibitory
activity. The synthesis of optically active forms may be carrier out by standard techniques of
organic chemistry well known in the art, for example by synthesis from optically active
starting materials or by resolution of a racemic form.

It is also to be understood that certain compounds of the formula (I), formula (IA) or

30 formula (IB) and salts thereof can exist in solvated as well as unsolvated forms such as, for
example, hydrated forms. It is to be understood that the invention encompasses all such
solvated forms which have Aurora kinase inhibition activity and in particular Aurora-A kinase

inhibition activity.
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conpoundsvenffutther aspacoRl & Hydjogehor mul a (1 A) or
In one aspect of the invention R? is hydrogen, halo or —X'R®. In a further aspect of the
20 invention R* is hydrogen, halo or —X'R® where X' is a direct bond or -O— and R’ is a group 1)
as defined above. In yet another aspect R* is hydrogen, halo, hydroxy, methoxy or ~OC;.
salkyl (optionally substituted by 1 or 2 hydroxy or halo). In a further aspect R? is hydrogen or
methoxy.
In one aspect R® is ~X'R®. In another aspect R® is -X'R® where X' is -O— and R’ is
25 selected from a group 3), 4), 6), 18), 19) or 22) as defined above. In yet another aspect R3is -
X'R® where X' is —O- and R® is —C,.salkylR*?, ~C}.salkyIR*®, C,.salkyl (optionally substituted
by halo), —C;.salkyl-OR?®, —C,_salkyl-NHR?®, -C, salkyl-N(C; salkyl)-R*°, —C,_salkyl-NH-
C1-salkyl-OH, —C;_salkyl-N(C_salkyl)-C_salkyl-OH and —C,.salkyl-NR*~C; salkyl-OH. In
yet another aspect R? is —X'R® where X' is —O— and R’ is ~C.salkylR*? (where R* is
30 pyrrolidinyl, piperidinyl or piperazinyl each being optionally substituted by hydroxy,
hydroxymethyl, 2-hydroxyethyl, methyl or 2-(tert-butoxy)ethyl), ~C1.salkyl-NHR?’, -C,.
salkyl-NH-C.salkyl-OH, —C,_salkyl-N(C; ;alkyl)-C;.salkyl-OH and —C_salkyl-NR**-C;.
salkyl-OH. In a further aspect R’ is 3-morpholinopropoxy, 3-chloropropoxy, 3-[N-ethyl-N-(2-
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6- menbered aromatic hetero cI I C | i via carbon or nitrogen with
1, 2 df ?’,[Ne(tlé?yé&"dﬁ%?thy Cﬁ’c ?‘Ur]tﬂ &8 ééﬂ kf'flg'(&“nydrogen met hoxy,

N-(Cl - 5%@4 fﬂr%%’l ﬁ%’)ﬁ %bng 30 gy,lramfn qtylj&&ﬂmyﬁmqmuomtm Neven

further n one “aSpect of” the invention
hydr ogen(2- hﬁir@x@thﬂ)&hﬁ&]pﬂdpoay,Qqﬂt(ﬁmydascpethyl)plpemm&4 )ﬂlbthmyeMNdﬂ R 2is
hydrogen hal o or -X1R9 where X1 is_a_ direct Rdl - 0- d RO.is a group
as de‘ifﬁéYPtlb}BbUé)roﬂ’)ﬂarf}’é‘P]%ﬂEﬁxﬁe? [%{s(ﬁé’é’aroﬁy‘? Y%‘%?&%&'& AmiQIBOPRHr oxy,
thoxy - X hydr oxy or hal o).
In a fur? r{e @@l &3%@9 &%%hﬁtgfr&glélé%p?dﬁﬁg %%h%’]’&éﬂ{ 1)gtjgpect R3is
- X' R9.15l ﬂe@&ﬁty'fmimaﬁ)mmb(yl% EV—BHyl-M(R%yddO&yﬁhyﬂanmso}pﬁ}poach -R3(2s 25

Zﬁlo'? ﬁtefdb;é;gg]ye%pﬁ)rgl%r rop- 2 yn 1 yl)a)rmno]pzdpoxy, 3- &’-cyc%gpropyl- -( i ned above. In yet
hydroxyethyl)amino]propoxy, 3-[N-cyclopropylmethyl-N-(2-hydroxyethyl)amino]propoxy, 3-
[N-cyclobutyl-N-(2-hydroxyethyl)amino]propoxy, 3-[N-cyclopentyl-N-(2-
hydroxyethyl)amino]Jpropoxy, 3-[N-(2,2-dimethoxyethyl)-N-(2-hydroxyethyl)amino]propoxy,

20 3-[N-(2,2-difluoroethyl)-N-(2-hydroxyethyl)amino]propoxy, 3-[N-(2-hydroxyethyl)-N-(3,3,3-
trifluoropropyl)amino]propoxy, 3-[N-cyclobutylmethyl-N-(2-hydroxyethyl)amino]propoxy, 3-
[N-(2-hydroxyethyl)-N-(2-methoxyethyl)amino]propoxy, 3-[N-(1,3-dioxolan-2-ylmethyl)-N-
(2-hydroxyethyl)amino]propoxy, 4-chlorobutoxy, 4-[(2-hydroxymethyl)pyrrolidin-1-
yl]butoxy, 4-[N-(2-hydroxyethyl)-N-isobutylamino]butoxy, 1-(2-tert-butoxyethyl)pyrrolidin-

25 2-ylmethoxy, 1-(2-hydroxyethyl)pyrrolidin-2-ylmethoxy, 3-[N-2-(hydroxyethyl)-N-(iso-
butyl)amino]propoxy, 3-[N-2-(hydroxyethyl)-N-(neopentyl)amino]propoxy, 3-[N-2-
(hydroxyethyl)-N-(tert-butyl)amino]propoxy, methoxy and methoxyethoxy.

In one aspect of the invention R is a 5- or 6-membered saturated heterocyclic group
(linked via carbon or nitrogen) with 1 or 2 heteroatoms selected independently from O, S, and

30 N which group is optionally substituted by 1 or 2 substituents selected from C,_shydroxyalkyl,
Ci.4alkyl, hydroxy and C;.salkoxyC.4alkyl. In another aspect R* is morpholino, pyrrolidinyl,
piperidinyl or piperazinyl each being optionally substituted by hydroxy, hydroxymethyl, 2-
hydroxyethyl, methyl or 2-(fert-butoxy)ethyl. In a further aspect R is 2-



X1 R9 where X1 is -0- and RO is -C,-,alkylR 32, -C -,alkylR9", Cl-5alkyl
(optionally substituted by halo), -Cl-5alkyl-OR 20, -Cl-5alkyl-NHR 20,
-C, -, al kyWwoNB@3548al kyl ) _R21' -C, -, al kyl -NH Cl - 5al kyl - OH, PCT/GB02/05845

-Cl -5a| kyl - N( Cl - 3al kyl )-Cl -5al kyl -OH and - Cl -5al kyl - NR95- Cl - 5al kyl -OH. In
yet another aspect R 3 is -X1R9 where ¥2-is -0- and R9 is -Cl-5alkyl R 32
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In one aspect of the invention R%is hydrogen, nitro, halo, cyano, oxo or C;.alkyl. In
another aspect R% is a group of sub-formula (k) as defined above. In a further aspect R%is
hydrogen.

30 In one aspect of the invention R% isa group selected from hydrogen, cyano, nitro halo,
C1.salkyl, aryl, arylC;_¢alkyl, heterocyclyl, heterocyclylCi_galkyl (where aryl and heterocyclyl
of the latter four groups are optionally substituted by 1, 2 or 3 substitutents independently

selected from halo, hydroxy, mercapto, carboxy, C;.salkyl (optionally substituted by 1,2 or 3



(2- hydr oxyet hyl ) am nol propoxy, 4-chl orobut oxy,

4-[ (2- hydroxynet hyl ) pyrrolidin-1 vyl]butoxy,

4-[ N- ( 2- hworoosyabhyl ) - N-i sobut yl am no] but oxy, PCT/GB02/05845
1-(2-tert-butoxyethyl)pyrrolidin- 25 2-yl et hoxy,

1- (2- hydr oxyet hyl ) pyt Tol i di n- 2- ylnetho;é; 3-[N-2- (hydroxyet hyl ) -N- (i so-
butyl)a r f X
g S oA S A A S R D o e

met hoxyetvherey.is DNl on2), agnﬁq;tofeﬁb-fdrmulzr(\ke at defimeR aBavd, a geoup-of aub-Genmerodhed

sat ur at ed heterocycllc gr oup d. vi arb n or_nitrogen h 1 or 2
het er oat #vAsfiged é'EQVéanF]ﬁcgé?}%?fefg ‘él ? YBris gefirgd abgye. @(?“ﬂﬂ\ﬁg?@%a Gttl)tfpa i s

opti onal S I 61 _
OP!on! BGTHPSI L BYsfadod dbuhei Skt Sufhion R0 o)y
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mgT /2%8 zgp'og? G B ey ChLT V8 e s e - 34, ACHY 51 055401
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2- ( 2- hydrsoyeChy) ) PI(OE, -SO-CH)-J, 4@«21 mmoxmmm\)ml 100-324 OVR: yo- 4-
(2- hydr oxyet hyl ) eridin- 2/ r ox rrethyl eri

3- hydr ox T I-r(&l'ﬁ)—iNﬁl ,)Cp- Qrﬁz) { (P%TII )‘dp%efﬂ(HRm.)S,Oyﬂ —~(NR;)SO,-
1-(2-ter y:

hy((:Iroxlge{ )pyr(reg]?/é gg@ (éH;l) gn%aﬁ%(gggcgc 1(1'1‘% l?ﬁ mV%%iﬂ ((g:H?‘I’}? (CHZ)

Cl1- 3al kyNRG"o.p@Hgna,l LQOM&%IJ[ I-(IQI}EZQLCKIVNR?‘M OJ(S()NR?“-((CHQLDpe@HMLCOﬂ)méF-onaI |y

substituted by Cl-4hydroxyal kyl 5 furt her aspect 23
hydr oxyelGiy; rSQyNRO)d/pT(é RSy RS Ty (G -SONRS(CHy -,

1- hydroxy p n p t ti Rt hyl,
et hyl , gﬂog\%@ﬁy}o &g&% N% Qa?%gfﬁp k @O l\ﬁ% ( Ht y@zﬁeop'ent y al | yI
pr opar gy (GHHYK Lmkn CGUJ-N(ZGI.%I'I(?BLDPWHELNN ccraw(totmkwﬂJ CYR} QRN ,

2, 2d|fluoroethﬁ tri Iuoroethi cl obut yl met hyl , met hoxyet hyl,
1, 3- dilsx clkyh—CHytFre( G521’ QO 18 Mld*x(d{zh;fl, ~NRpy dspéd2)dN tﬁ

i nventio H IO Yy t d

hydr oxy @r FC?\ﬁﬁhégr @#’Byﬁ &PIBIZ) Nﬁ]&)gﬂ rgggll%t_gf_r@?é nverf‘tpgjrdjg’ 4 i s
hydr OgenCHL-@}PJJe—@HPQIH—@H—I heHaOHRMH LD and —CH,-2CHECHCCH)ONAIn yéda f@rther
-N(Cl -3al kyl)-. In anot he aspect X1.is -0-. In one aspect of the

i nvent i oaspRg R slSa—QﬁHBp —é@t e@Had—@@URn o¥ olipanprher 3ypecuR’ is)(CHy)-CONR*-1g) |

-19C? ! 5§|(.)%(yf1nd %123 P &Q%ve%ggne k2 1ng glrosuphs\éfé &4 Flom lg:gdrogc%(:lc)%%lok 1Lrb halo,

20 C.alkyl, aryl, arlel_ﬁalkyl, heterocyclyl, heterocyclylC;_galkyl (where aryl and heterocyclyl
of the latter four groups are optionally substituted by 1, 2 or 3 substitutents independently
selected from halo, hydroxy, mercapto, carboxy, Ci.4alkyl (optionally substituted by 1, 2 or 3
halo), aryl, heteroaryl, amino, cyano, nitro, C;.salkylamino, di(C;.salkyl)amino and S(O)y
where y is 0, 1 or 2), a group of sub-formula (K) as defined above, a group of sub-formula (II)

25 as defined above and a group of formula (VI) as defined above. In another aspect R*is a
group of sub-formula (k) as defined above. In yet another aspect of the invention R%is
hydrogen, halo or C,alkyl. In a further aspect R® is hydrogen.

Preferred values of R;’, Ry”, p, T, V, r and R”? are as follows. Such values may be
used where appropriate with any of the definitions, claims or embodiments defined

30 hereinbefore or hereinafter.

In one aspect of the invention R’ is hydrogen or C,.salkyl.
In one aspect of the invention R;” is hydrogen or C,.zalkyl.

In one aspect of the invention p is 1.



20 or a 5- to 6-nenbered saturated heterocyclic group (linked via carbon or
nitrogen) with I or 2 heteroatons sel ected independently fromO, S or N
whi ch hetwoacywsi4or group is optionally substituted by Cl#airkgBo20s8489 is a
5- or 6-nenbered aromatic heterocyclic group (linked via carbon or
nitrogen) with 1, 2 or 3 heteroatons 0f24R9 is -Cl-5a]l kylR 32, -Cl-5al kylR

96, C 5al kyl i opnal it » oa
-Cl -5al z|2y| YN (%talsg%?& ﬁleﬁﬁ‘pﬁﬂhké E}l?gg@éspg ﬁerﬁn %0 51%1}% Cei‘(g}Q)CO,
- C1- 5al kyg{e)d¢ioFior BaMON.- BHnothel adpebiklyis-M@ - 3al kyl ) - Cl - 5al kyl - OH and -G _

5al ky1l-NR9' -G _5al kyl -OH. I n one aspect of the invention R 60 is hydrogen,
nitro, halo, spesk of the imyenganyd 1. 1 n  another aspect R 60 is a group of

sub-formul a (ﬁ_? n%fa%ecftﬁg %ﬁ\pe%}‘l%ié/l Ri&&&;her aspect R 60 is hydrogen. 30

I'n one aspect oy tron group sel ected from hydrogen,

cyano, snitro hpdre, aspéet oblekiventias RP3,1s a(@fﬂigj, R®adrkayy1.or ReteRyae Wiewd the latter
het erocycl yl Cl - 6al kyI (where aryl and heterocyclyl of the latter four

groups abeo gipupoaraloptioraliysubstiatedibpy o12 spbspifuentssndependantlyselscied diopeldent | y

Subst i ¢ ubeti iy G aody e Rb b et nsidas e rh R R, Y

het er oar yifluofSMdiitox S/Cahdf& anmm irdter adRKR P agmimPopteina @ setatikidd wni B2 and
S(Oy where y is 0, J igroﬁ% of sub- foI?mJIg%](k) as dliéy::fll ned above,
T

a group &fbskypnts mdmtredetyly a@leqﬂ@f ﬂ@dﬁah’bﬁwealbﬁdcaw&mpﬁﬂﬂlofmmla (V1) as

def b- f la (k
Gor i ndl BRBvEmeRofERb ey RS A sdnrnyt aimeMratBal i Ratg s [ (5 °°
(CH2) - J, (O‘Eﬂcare%s%cl_'c@éf the(lﬂé%thRQ“ns hdro r@maﬂ&yﬂ'ﬁ)an&}{e r& RO J,

- (CH2) - P)-J° _(CH2)-CO (CH2Y-J, -S-J, -(CH2)-S-J, -S (CH2)-J,
- (CH2) - Shydrege) - J, - SO-J, - (CH2) - SOJ -SO(CHZ) J, -(CH2)- 50(042)4 - 5024

CH2) - SO2- J, - S02- - 1)
ooy (R B ol e 8T o B
-(NRj ') S02- J, 1y drfetdd éc( Bﬁhe)ilga%ﬂon KNRL b))ﬁp%xhoinﬁ@ﬂ\) 1, 4alk Zelmmo oxyC1
- (OH2) - (NRL' ) SO2- ( 64 ), - KR €. - (OHR) -
NR61- (1m)kyjqne-mm_lfylene(a@mmé@mmamndcl @B@dﬁ%lﬂ (nrqﬂze)raspect K@HZ) CONR
61 (CH2)-J, -SO2NR 6~_j' -(CH2)-SC2NR 64~ j' -SO02NR 61- (CH2)-J,

- (CH2) - 64- (CH2)-J7 -NRI' CO-NHJ, -(CH2)-NRL' CO- NH4

- NRj 3CO- NH ;
( CRilHZ) NRj * g;gﬁiﬁ%“cias%%:( %‘ﬁl%)e nlx\l%htl&pl N@l(ogﬂgﬂef’oaqzﬂghé%@ﬁﬁh &ﬁlohm))

- ( CH2) - NRibstOxeN(b@ L, 2air Byslu))st(tﬁlleﬁt)s -sdlpcted\lﬂbhﬂ@l(ﬂQ,3alkleE12,);Gle?ialk§ZDC3O J,
-NRL" CO %&CWQA%I 3511((}{20yano ang% 1 ;‘alﬁoxy In %notheq%?pé]ct J 1s%§ro%:gél‘gct from phenyl,
20 pyridyl, pyrimidinyl, furyl, thienyl and pyrrolyl which group is optionally substituent by 1 or 2

substituents selected from halo, methyl, ethyl, methoxy, cyano, cyclopropyl and
cyclopropylmethyl. In yet another aspect J is phenyl optionally substituted by 1 or 2 halo. Ina
further aspect of the invention J is 3-fluorophenyl, 2,3-difluorophenyl, 3,5-difluorophenyl, 3-
chlorophenyl, 3-methoxyphenyl, phenyl, 4-fluorophenyl, 3,5-dichlorophenyl, 5-chloro-2-

25 methoxyphenyl, 3-trifluoromethylphenyl, 3-hydroxyphenyl, 3-nitrophenyl, 4-bromo-2-
fluorophenyl, 3,5-dimethoxyphenyl, 3-chloro-2-fluorophenyl, 2-fluoro-3-trifluormethylphenyl,
3,4-difluorophenyl, 2,4-difluorophenyl, 3-chloro-4-fluorophenyl, 2-difluoromethoxyphenyl, 3-
cyanophenyl, 3-bromophenyl, 5-indanzoly! and 5-methylpyridin-2-yl.

Preferably R* is hydrogen.

30 Suitably R' is hydrogen or a group set out for R? or R® below. Frequently, R' is
hydrogen.

In a preferred embodiment, at least one group R', R? or R?, preferably R’, comprises

a chain of at least 3 and preferably at least 4 optionally substituted carbon atoms or



CH=CHJ, -CH2-CH=CH J, -CH=CH CH2-J and -CH2-CH=CH CH2-J - In yet a further
aspect R61 is -CONR 64~ | or -(CH2) CONR64~ j. in another aspect R 61 is
-(Cd 12) - COnF3MEs49] . I n one aspect of the invention R 62 i ca/gpoopsisel ect ed
from hydrogen, cyano, nitro halo, 20 Cl-6alkyl, aryl, arylC -6al kyl,

het er ocycl yl, heterocyclyl Cl -6a] kyI (V\kﬂSFe aryl and heterocyclyl of the

I f '
| ndependBiEroglons et ece b Rl o P S rardapby el BB B
(opti onabd,mrggé tvhic%ta%lst@Yn §olub"1h@f 3 halo), aryl, heteroaryl, am no,

cyano, nitro, - 4al yIanI|no (CI-4a]kyI)amnoland S(Oy ere y is O,
1or 2), a grSulFabbf RsumgroupTKI& (H’(’,efeeaé)hdmfthm@dm%%eoxygelgammlb igfselected
sub-for I fi ve a r or.mul a i ned
above. EQOfaé @(y} lﬁg‘% 6‘6‘5“1%? grgﬁ?)so]% Ffrase érogé(geaPS\ﬁgéd
above. sl espxsehuﬁﬁlﬁm%h as Ryl @ffhawmsﬂmeéatdlm AR thselif grd’ii{ﬁct'l@%ﬂwe he gheor
Cl - 3al kyl . further aspéct R 62 is hydrogen Preferred val ues of R’

R", p, meféwedrenﬁ)ndlnﬁenf(}ltiﬂaetmdftﬂ loo RS is &grohpval ues may be used vvhere
appropri k3 the definitions, clai r .enbodiments defingd 30
her ei nbef @mh?y F‘é‘ii Eaf‘?é‘?‘etef(?fyfiiﬁ‘en%f}@etas 8t K?h@‘%dﬁv%lﬂ? Pl g8 Sulcé 4hydr ogen
or C - 3aleyl hOlmJT)ﬂ}Oﬁ&S’ aspect of the invention R" is hydrogen or Cl-3alkyl.
I n one aspect o e‘invention p is 1. WD 03/055491 PCT/ GB02/ 0584;} ;o 24min
one aspect of Stitebly R¥Bsrseicoted Trons hateOryasQ) r}ltr()ym@merqmqt]sylocl nlkyt, -NR

0.¢(O n_.anot her is C=0 one pect of
Che 1 deheeing et K agighamay b wRase a&éﬁfégqn AE [T Bxﬁ‘reg?*gori&?ra 'R 5
In one a foPhg &DXWen%&&T& Shiniptes-df KR! £6F I i9E1uBE WosOlistB@hIvedH Y|
where the atter groups are optionally substituted by I or 2
substi tue:rhﬁtmmm&épendent |y selected fromhalo, Ci-4alkyl, C -4alkoxy,

trifluoromethyl, trifluoronsth r 0X n|t uororrethyl

di f1 uor onet ho@heéﬁ’éf“%@}% %Qﬁmgﬁogqu{d% %73 3 ﬂ;llo ¥ onal Iy

substi tuted bpreF sm?g} ol ANt Olstrlqggﬁlggqqﬁ y sel ect ed from hal o,
tri

Cl4al kyl, Cl - 4a | 'uor orret trifluoronethoxy, hydroxy, nitro,
di f 1 uasonet hyln omatspmof)memmnyomrmeoyaﬁq Rf'ror Riisaspbstituaft grdup dndvent i on R

64 1s hygt%grgsearr]e f(:)ltrherc %yc%glgeﬁl cl)r a slng]allasn ggtlhtlei\ént su ez?stCI 3 a?kyl f%r msYa(rlee I%ealyl
Suitably R% is hydrogen. Preferably R® is other than hydrogen,
Suitable substituents for groups R’ include optionally substituted hydrocarbyl,
optionally substituted heterocylyl or a functional group as defined above.

20 In particular, R6°, R% orR%isa group of sub-formula (k)

ACRRN q/

(k)

where p and q are independently 0 or 1 and wherein R;’ and R,’’ are independently
25 hydrogen, hydroxy, optionally substituted alkyl, optionally substituted cycloalkyl, halogen,
cyano, optionally substituted alkyl, optionally substituted alkyenyl. The optionally substituted
alkyl or alkynyl may be substituted with halo, nitro, cyano, hydroxy, trifluoromethyl, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C.4 alkyl, C;.4alkenyl, C,4 alkynyl, Cs.6
cycloalkyl, C;.¢ cycloalkenyl, C;.4 alkoxy, C.4 alkanoyl, C;.4 alkanoyloxy, N-(C;_4 alkyl),
30 N(C.4 alkyl);, C;.4 alkanoylamino, (C,4 alkanoyl),amino, N-(C;_salkyl)carbamoyl, N,N-(C;.



In one aspect of the invention R70 is a group of formula (M -K-J. In one
aspect of the invention Kis a bond, oxy, imno, Nnm(Cl-4al kyl)imno, oxy(Q -
15 4al kylwoa3/ssswnoCl - 4al kyl ene and N- (G -4al kyl )i m noG - #altlgEbenss4s| n

anot her aspect Kis a bond. In one aspect of the invention J is aryl or
het eroaryl which are both optionally slﬂastituted by 1, 2 or 3
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which group is Eﬁtlonall y substituent by 1 or substituents selected from

hal o, mepijerablyChyklkyiéhiatkgnylcrdre, all@gwl apd prqanéﬂ'an Wi Riopr dAnmet hyl . In
yet anot Hl%r %fe%ect J i's phenyl optionally substituted by 1 or 2 halo. In a
further aspec dt"& he invention J is 3-fl uor ophenyl, 2, 3ndi fl uorophenyl,

3, 5-di 6l uoroptrawI:o SOn,wdﬂﬁm}mﬂ(O)S@)Et‘J&Wf&WfNO @heteydinn = 0, 1 or 2
4nf | uor ophenyl 5-di chl gro he%&“ snchl oro &5 met hoxyphenyl ,
p

3ntrifl usndMas mdpmndnrytlyR Hhreygin RS @ﬂdtRopﬁémdepe By rdeared

bt uor Bt ey dtone s HBRBNea nydip bS] & orbh s fBIG M neterocyelyior

3- chl or opf* hhdRFapemstlwith’he hfdrdg@ﬁ aivat oDIBNERY hre atackaddARNE D Pilonally
3- bronophenyl, 5-indanzolyl and Smmet hyl pyridi nn2nyl. Preferably R4 is

hydrogenSUQth&dh%DWCmrmg hydrogen or a group set out for R2 or R 3

bel ow. Freque S d Lo a 79

| east Bne groE Iéﬁlesﬂf%rf’u?f% g%@&bfvl%e the %rﬁ*p? ﬁ? %ﬁ?rﬁ east
3 and pr gf &l beRly hifRHtioft (O RirAMA()Yy substitut ed car bon atonms or WO

03/ 055491 PCT/ GB02/ 05845 -25 heteroatons such as oxygen, nitrogen or

sul phur. Most SpitaflperddfyR T e R:i‘*nas lmydr@gegu@rsquthyit ethybyr FEOP)ﬂ@IPatm?é]lD/oup whi ch
assists | soIU|l| Sui t IS @ro n this
case, X154 i b%@oﬁéar? %’@f 8‘&?0 or‘?lr§Ia g‘rs(?Qngmg?n %‘rt |c3§/e h O(SIPer( 10)
above. P&rshttﬁmyaﬁargémaﬁnﬁﬁn%Ieextahfafeeoflameqtt%ﬁoh) ordR@¥¢6atoms, MaRECi al I'y

al kyl such as heth or halo substituted alkyl, or those in group (10
above.15] pptoomally pultshemdeldydemmdwl eeoptionatly bgsttuteskhetebcyRld. Bartiruigr Dtstl(maéy oup
- OCl - 5al klé)l R 33

mor phol i M Hu,tﬁjl @@g%%f)grou%f% Flroﬁ l %lﬁ%r/élﬂ?l cyc(foalﬁﬁ é’wenyl, or ary? any of

which is optionally substituted with a functlonal group as defined above, or in the case of aryl
groups, with an alkyl group and in the case of alkyl group, with an aryl or heterocyclic group
either of which may themselves be optionally substituted with alkyl or a functional group.

20 Examples of optionally substituted aryl groups R® or R* include phenyl optionally
substituted with one or more groups selected from C,.¢ alkyl group such as methyl or ethyl
(either of which may be optionally substituted with a functional group such as hydroxy), or a
functional group as defined above (such as halo like fluoro, chloro or bromo, hydroxy, alkoxy
such as methoxy, trifluoromethyl, nitro, cyano, trifluoromethoxy, CONH,, C(O)CH3;, amino,

25 or dimethylamino).

When R® or R* is an optionally substituted alkyl group, it is suitably a C;_galkyl
group, optionally substituted with one or more functional groups (such as cyano, hydroxy,
alkoxy, in particular methoxy, COOalkyl such as COOCH3), or aryl optionally substituted
with a functional group as defined above (in particular in relation to R® or R* themselves, or

30 an optionally substituted heterocyclic group such as N-methyl pyrrole.

When R® and R® is optionally substituted cycloalkyl, it is suitable cyclohexyl
optionally substituted with a functional group such as hydroxy.

When R® and R* is optionally substituted alkenyl, it is suitably prop-2-enyl.



Suitably R2 is selected from halo, cyano, nitro, trifluoronethyl,
Cl-3alkyl, -NR R to (wherein RO and R10, which naybe the sane or
dlfferentwoe)amlsmpepresents hydrogen or G _ 3alkyl), or aPgT@En2AM4R".
Preferred exanples of -X1R11 for R 2 include those |isted above in
relation to R 3. Oher exanples for R 27%nd R 3 include nmethoxy or

15 1 one aspaniendy Pg“ih GeRll Sufuliedhtoe sttt R 30" RRIfE: s T
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opt onal PYF by Ry R S pntt il Bk 0 R Fp R KR ap R R D »
optional hyg ﬁUba?é hd @drRdd a@é\Jé?’ﬁn(pﬂh paltienny ik 1§@¥m@ﬁ7751'§ lﬂg@ﬂotgéﬂ eelltsicthal o,

nitro, cyano, hydroxy, trifluoromethyl, am no, carboxy, carbanoyl,
mer capt omegyl.phanoyl , Cl-4 aIkyI C2 4a|keny| C2-4 al kynyl, C3-6

| oal kyl -6 cycl 1-4 al Cl4 al I :
YOO R Rk M R S RIRY peo iz ey 0%
al kanoyl
ACr cob o ST tionil %bﬁ%&eﬁé@%&% &g@y%alkdx@*e ‘h?édv(@ %@k%ﬁﬁ?tﬁ) B2 (a- Y
a: torycafaﬂﬁmbfl tﬁﬂl(o@bmdthylalr:]jﬁpb) &mlnph@nmwenyll\lcme ynayl aﬂbplhynylgnmmaarbowl Cl -
a sul phonyl _a etero er
o~ hal keBSD b ST AHErORER & v {-3 BRI Rt fagpepdery

menber edfrBin”@ S 2nd NI %hieh ReterRclicEVRMaPbe ML Or nokab¥rhhticYiaNRye Wher ei n
n=20, 1or and ¥V i's |ﬁ§§%§ﬁaently R 63 or N(R 63 )R 641\/\/nerei}ﬁ6R 63 and

R 64 as esatmdmpidhdleﬂdt\hg/ asiaf earbenl or hitogemhstdmd gem;lsanpatbd) falked vaudkng carberd

hydr ocar byl _or t |1 bstituted het R 63
L bget hor SR HASTENER PR REBL AT RICRACR SRy Uk oF 9o BEmpBy Bisgroon

opti onal Ltlﬁms up to 5 substituents selected from hydroxy, halogeno, Cialkyl, Cyalkoxy, C,.
salkanoyloxy, trifluoromethyl, cyano, amino, nitro, C; 4alkanoyl, C;.salkanoylamino, C,.
salkoxycarbonyl, C;_salkylsulphanyl, C;_salkylsulphinyl, C;.salkylsulphonyl, carbamoyl, N-C;.

20 alkylcarbamoyl, N,N-di(C,4alkyl)carbamoyl, aminosulphonyl, N-C;_salkylaminosulphonyl,
N,N-di(C,_4alkyl)aminosulphonyl, C.salkylsulphonylamino, and a saturated heterocyclic
group selected from morpholino, thiomorpholino, pyrrolidinyl, piperazinyl, piperidinyl
imidazolidinyl and pyrazolidinyl, which saturated heterocyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, C;_jalkyl, C;_3alkoxy, C;.;alkanoyloxy,

25 trifluoromethyl, cyano, amino, nitro and C;_salkoxycarbonyl.

Suitably R’ is substituted with at least one group which has at least 4 atoms which may be
carbon or heteroatoms forming a chain. A particular example of such a substituent is
optionally substituted alkoxy or alkoxy methyl. Suitable substituents for the alkoxy group
include those listed above in relation to R”’, R”® and R”.

30 A further particular substituent group for R’isa group of sub-formula (II)

/(CR 'R,") ~ ' /T\ N R70
1°""17p (NRI )q (CHR1 )r (H)



substituted heterocyclic ring. 10 Exanples of groups for R 63 and R 64

i nclude the group -(CH2)gR 70 where g and R 70 are as defined below in
rel ati on wo Bosswia (11). Suitably one of R 63 or R 64 i s PayiERIgABS450r

met hyl, ethyl or propyl optionally substituted with hydroxy and preferably
one of R63 or R 64 is hydrogen. In thi38-case, the other is suitably a

| arger substituent for exanple of at |east 4 carbon or heteroatons, and is
15 optionally substituted hydrocarbyl or optionally substituted

het er ocywhyite.p dialrd are indepemiehilpOal I yandatibef 1,208 ed4 hydir RégRdy1 angr'Dagesisf or R
63 or R 64 include al kyl, cycloal kyl, alkenyl, or aryl any of which is
opt i onal Pspviauslytdefipgdaboxt h” a functional group as defined above, or in the
case of groy i r d.i h e al kyl group,
wth an S nopHp el ol ifiheid i) SRk, ELICASTRAIT Vs e

opt i onal MyC sdabkstantind &d,Ma(Q; Ralayiyaming, hadionnCs jatkoaly, OrsalkoxyCsakoanpl es of
optionally substituted aryl groups R 63 or R 64 include phenyl optionally
subst i t udBMonsHkeHe NoF1- Y@@PB&@@I@E‘D’&{%@lf6P](¥Bﬂ)@FmB°%4-4@i}‘l°xéPbup such as
met hyl of. & Mkm:{either of which may be optionally substituted with a
functi onaf”’ roupy§uch as hydroxy), or a functional group as defined above
(such asohrl’s bf the Fotwiglagmchl oro or brono, hydroxy, al koxy such as

met hoxy, trifluoronethyl, nitro, cyano, trifluoronmethoxy, CONH2, C(O CH3,
amno, 25 or dinmethylam no). Wen R 63 or R 64 is an optionally
substituted al kyl group, it is suigablyy a C-6alkyl group, optionally
substilfuted with one or more functional groupstsuch as cyano, hydroxy,

al koxy, in particular methoxy, COOal kyl such as COOCH3), or aryl optionally
substituted wth a functional group as defined above (in particular in
rel ati onwherel PR a0y1, IRt&Badyheietiry@elyl ahd RAs @lboﬁk[ltdx%ﬁﬁﬁhd, BOshaikybigho,

het erocyclic group such as N-nethyl pyrrole. \Wen 63 and R 64 is

opt i onal PyyGubkkylenetisdnafighllsglers:|N-(C tealkyDsninpgbtadkydgnel SRECYD) -, oYfPidhal | y

substi t ut ith tional. group such as hydroxy. Wien R 63 and R 64 is
opt i onal r@‘qﬁﬁs‘{fi'ﬁﬁ‘ggﬁ'ﬁ%@ﬁwg@‘rt i s suitably prop-2-enyl. WO 03/055491
PCT/ GB925RP&f%aryl; BeteNdABM oFhéickobycl R gdup i aG0? bRl rhay eldptiohhluf fBstituted b

heterocyclyl,” or R 63 and R 64 together forma heterocyclic group, then
t hi s nmayoigeoramongroupscelenod frarmmyiroxy, hald, triflaprogesshylcypae.triercdpie, nitro,

pi peri di ne, piperazin rphol i n rrolidin r ri.di.ne any, of which
may be oﬁ?‘i"@n%‘%&}xy’ %@?PS?IU oéﬂlyhﬁsglﬁhgx?ﬂnét"?aw Ié)@ﬁl%'byls{;%ﬁl%ylhydr oxXY,
al koxy se¢ Py TR MOXYalky?)-0l YAIKFISED), 26w ReréTR nhY b-MVeh) (amylahiss;! - be
substituted w th for 1nstance a hydroXxy group.
N,N-(Ci.galkyl),amino, C;.salkoxycarbonyl, N-C;_galkylcarbamoyl, N,N-(C,.salkyl),carbamoyl,
20 C,galkanoyl, Cy.alkanoyloxy, Ci.¢alkanoylamino, N-C;_salkylsulphamoyl,
N,N-(C,.salkyl);sulphamoyl, C; salkylsulphonylamino and C,.salkylsulphonyl-
N-(C.¢alkyl)amino,
or any aryl, heteroaryl or heterocyclyl group in a R group may be optionally substituted with

one or more groups of the Formula (IV):

25

—B1-(CH,);~A! )

wherein A' is halo, hydroxy, C;.¢alkoxy, cyano, amino, N-C,_salkylamino,

N,N-(C,.salkyl),amino, carboxy, C; galkoxycarbonyl, carbamoyl, N-C;_salkylcarbamoyl or
30 N,N-(C,ealkyl),carbamoyl, pis 1 - 6, and B'is a bond, oxy, imino, N-(Cj.salkyl)imino or

-NHC(O)-, with the proviso that p is 2 or more unless B! is a bond or -NHC(O)-;



Alternatively at |least one of R60 , R 61 or R62 is a functional group,
and in particular, 60, 61 62 -nula (CR2)pC(O, 77 one of RRor Ris a
functi onawogBeepoa group of fon R where R p, x and R 77 ramecBR/o8eli ned
above, and in particular x is 2 and R 77 is hydrogen or al kyl such as
methyl. 10 Alternatively, R 5 is substi29uted by one or nore groups sel ected

fromnitro, hal.o j 6al kyl tionall substltu

Cl - 4al kWA “e“‘@?f"(“éf OEnaY S P StaRpIin a” BROFR A b F"‘H?\stflﬁgﬁ%tﬁ%twﬁt?|
cyano, agidWmé&dgips@hWle Forubahyny! . a phenyl group, a benzyl group or
a 5-6-nenbered het erocyclic group with 1-3 heteroatons, selected

i ndependently fromO, S and N, which heterocyclic group nay be aromatic or
non-aromati ¢ and may be 15 saturated (linked via a ring carbon or nitrogen
aton) or unsaturated (linked vi a—aB+my carbo )aton) and whi ch phenyl,
benzyl or heterocyclic group nay bear on one or ‘nore ring carbon atons up
to 5 sgbstituents selected from hydroxy, halogeno, C-3alkyl, C-3alkoxy,

G _ 3al kanoyl oxy, trifluoronethyl, cyano, K anino, nitro C24a|kanoy| C

- 43] kanoyheraii Rois agyl, hetfzrawb&ry@éﬂrwdﬁ andOE. ) boprsGi-gaHaiape, oxyCialkylene,

Cl - 4al ky] sul phi n |

4al kyl caé@anrglﬂo XIIS %kﬁwﬁaﬁ@@) le& Pp@glx}h%]g I\#nﬂ]oéngkylene

N-Cl - 4al Ry} m@&udyph@aﬂyﬁene By 6d}k}dér(eci|rmﬂé¢kééll<)ywﬂibr©§dall@mmw (C1.alkyl)-

Cl - 4al kyl sul(ghonyl am no, and a saturated heter ocz(gl ic group select ed from

mor phol | Mno& hialianshVHAE))- pW‘IfS(Q:zr,dSQyNH er ﬁ‘&ﬂ@ - qallwlqs@r,uaaiiﬁw aryl,

i mdazolidin I|d|n whi ch rat C

bear - 10010y SR ERLRE ol ecsn i R ROE AT FHR Tk o8 Sty

Cl - 3al koxymore!l gréidsksalrent eoyn hylforty! hﬁlbUQ{g,Qﬂ@tl ftyl Galkaxm@sboayn no, nitro and
Cl - 4al koxycar bonyl Suitably R5 i's substituted with at | east one ﬁwc:up

whi ch ha§1 ezquxe@?gborwleqadm‘l%d‘éﬁl -sedkylenebaneeyl b¥HCosal hydrearormeitsCE e ;
chai n. | a e a.substituent is optionally

subst i tu % ﬁ%fa %ﬁ%&ﬁgflﬁlk YUHAY) e substituents for the al koxy
group 7 ZuH anly rl!;;hél%dlhﬂ%@h&bﬁkﬁd 1aé9w¢emlarm°gk@ip 1Bfly boprionalRy subdfihtdd witlBO A

further particular substituent” group for is a group of sub-formula (11)
(CR %(NROItwp oxo Pr thioXaGulistRuentR70 q WO 03/ 055491 PCT/ GB02/ 05845 -28

\ghir $ gn%l%-la glo Sﬁﬂ%?(g)ueprs]%ep dyhe(r)eir?tgef&fe wa}lqgl éonilpsrisgé a %’szg’rou?f) v%icﬁisand’ R 1,
attached to 2 carbon atoms or a CHj group which is attached to a carbon atom may optionally
bear on each said CH; or CH; group a substituent selected from hydroxy, amino, C,.salkoxy,
N-C;_g¢alkylamino, N,N-(C;_galkyl);amino and heterocyclyl.
20 A preferred example of a substituent of formula (II) is a group where q is O.
A particular example of a group R in formula (II) is phenyl.

Another preferred substituent group for R’ is a group of formula (VI)

R ‘R72
>:% " R73
@)
25 (VI)

where R”' and R? are independently selected from hydrogen or C;_qalkyl, or R’ and R”
together form a bond, and R”? is a group OR"™, NR”°R" where R’*, R and R’ are
independently selected from optionally substituted hydrocarbyl or optionally substituted

30 heterocyclic groups, and R” and R may additionally form together with the nitrogen atom to



previ ously defined above; R 70 is hydrogen, hydroxy (other than where q is
0), Ci-6alkyl, d-6al koxy, am no, 5 N-Cl-6al kylan-iino,

NN- ( Cl - 6awioyi3po2s1 no, hydr oxYC2- 6al koxy, Cl - 6al koxYC2- 6al ko1yGB02/05845

am nOC2- 6al koxy, N-Cl-6a] kyl am noC2- 6al koxy,

N, N- (Cl - 6a] kyl ) 2am nQOC2- 6al koxy or CS-3DeycI oal kyl, or R 70 is of the

::gr gmbgngh h)wey qr?na“%:‘?'ne*faear&g rckg,r rbon r%%matlcw ék Pﬁ% lvﬁl%her;l%(;é(o%t%h and K

i m noC, - Adhkyh&&reatohs( Cl - 6al kyl )i m noCl - 6al kyl ene, -NHC(O) -, -SO02NH,
-NHS02- or -NHC(O) -C -6al kyl ene-, 15 and any aryl, heteroaryl, or
het erocycl yl §ulttﬁ!l>|b€ ¢mloeaal%trb@mg¢mﬁ)rmwo@@rbﬂmrimwmqyyhggmgps Ut BJ a9 R'one or

f h trif.l t
it ro iR FrEEbEe e T 4 HE B oot S ROl BRARDR - Keaa kg TRrGER" O
C2- 6al kewéubsﬁ%te@aawwambycgm@ al.koxy, -0-(C-3alkyl)-0O, 3 - 62l ky] S(O -
(wherein nis 0-2 ylamno NN—(CI-6aIkyI)2amno

Cl - 6al kokymlndnmyR adR” Gmlslldyfmuhe(h’éwe hNhNg‘(TCI - 6al kyl ) 2car banmoyl, 20

C2- 6al kapo 6al ka I_;o faal kangy N- Cl - 6al kyl sul phanoyl ,
N, I\I—(CI-E?ﬁlfi‘;') %m%‘i? i r"%%ﬁ% “thb‘hg F?M‘ﬂg‘/‘and Cl - 6a] Kyfgulpphonzl
N-( Cl - 6akiytier 8RAMes 8f Rﬁrh)‘e loMbs of TBFHAIIQ AR/ FRERVI‘B% SesCP yt RYriOHPdrbgena R 70

group may be optionally subStituted with one or nore groups of the Fornul a
(1V): 25ardBhe oftEriB)qptiahallyl supstitheddiinalkyl, pptidvallp sutisyithtedaryl @lopeanidbyxy,

cyano, am no, Cl - 6al r | am no, N, N-(Cl -6al kyl)2am no, carboxy,

al - 6a]'RosHPstiy ferogyg %am)yl N- Cl - 6al kyl carbanoyl or 30

NN- ( QI - 6] doHiqRsabRasmy® or R 1§ h!.'droge(i\’n an@ri'ﬂe &hel 8 8. 6£lﬁﬁcbpt1@ﬁéllly JuBbtit@ed

N—(CI-6aIkyI)|mno or -NHC(O the proviso that p is or nore
unl ess Bwlthsnﬁudjormdth(y} C1l‘31|ﬂ(k(0®)'—suqh aﬂmmmxywmm, ﬂh(ﬁm@ml’%@%mﬂmgb@r oany

o TESLSEY Sen L RSNCLIL U LR T 9500 TN R o) onal 1
substituted with C,.4 alkyl such as methyl.

15 In another embodiment, one of R”> or R® is hydrogen and the other is an optionally
substituted heterocyclic group such as pyridine, or a phenyl group optionally substituted with
for example one or more groups selected from halo, nitro, alkyl such as methyl, or alkoxy
such as methoxy.

A preferred class of compounds is of formula (I) wherein:

20 X is NH;

R! is hydrogen, methoxy, N-(C;.salkyl)piperidin-4-yloxy, prop-2-yloxy or methoxyethoxy;
R? is hydrogen or methoxy;

R® is 3-morpholinopropoxy, 3-chloropropoxy, 3-[N-ethyl-N-(2-hydroxyethyl)amino]propoxy,
3-(2-hydroxymethylpyrrolidin-1-yl)propoxy, 3-(piperidin-1-yl)propoxy, 3-(pyrrolidin-1-

25 yl)propoxy, 3-(N-(2-hydroxyethyl)amino]propoxy, 3-[N-(2-hydroxy-1,1-
dimethylethyl)amino }propoxy, 3-[N-methyl-N-(2-hydroxyethyl)amino]propoxy, 3-[N-(1-
hydroxymethyl-2-methylpropyl)amino]propoxy, 3-(4-methylpiperazin-1-yl)propoxy, 3-[N-(2-
hydroxy-1-methylethyl)amino]propoxy, 3-[N-(4-hydroxybutyl)amino]propoxy, 3-(4-
hydroxypiperidin-1-yl)propoxy, 3-[2-(2-hydroxyethyl)piperidin-1-yl]propoxy, 3-[4-(2-

30 hydroxyethyl)piperazin-1-yl]propoxy, 3-[4-(2-hydroxyethyl)piperidin-1-yl]propoxy, 3-(3-
hydroxypiperidin-1-yl)propoxy, 3-[N-2-(hydroxybutyl)amino]propoxy, 3-(4-
hydroxymethylpiperidin-1-yl)propoxy, 3-[N-(3-hydroxy-2,2-dimethylpropyl)amino]propoxy,
3-[N-(1-hydroxymethylcyclopent-1-yl)amino]}propoxy, 3-[N-(2-



wherein D is aryl, heteroaryl or heterocyclyl and El is a bond,

Cl - 6al kyl ene, OXYCl - 6a] kyl ene, oxy, imno, N-(C-6alkyl)imno,

i m noCl - 6aploplossaer N- (Cl - 6a] kyl ) -i m noC, - 6al kyl ene, PCT/GB02/05845

Cl - 6al kyl ene- oxyC, - 6al kyl ene, Cl -6al kyl ene-i m noCl - 6al kyl ene,

Cl - 6al kyl ene-N- (Cl - 6al kyl )- i m noCl - 6a+3llyl ene, -NHC(O) -, -NHS02-, -SO02NH

- NH -6 I - : I
o R B A Aty ! STt e el our
groups s@- l%@%@@eﬂm?'gﬂmhwlﬁﬁdxy, bl q2- h%mﬁ?étkwplpéﬂdnﬁawemycﬂtmw,
Cl - 6al koxycar bon car banoyl, N-Cl -6al kyl carba
N- (I - 6ah¥djoRyzdwhp¥pesaylanepopagnedol [ N-(2- Wﬁbyetwll\‘/ﬁ‘f @EAPRSYRAMHS IREARPX Y

R 70" gr ot ey G RPh olbndpe. 3N Bt BRSOl YL 9or “Ehi oxo
substi § U@éUpémt mﬁﬁincqmopaiy,Bh[w RIylQvV-g2- Bymsmdﬁfyl)ﬂﬁﬁhdiﬁfo@bmﬁef-m €-whi ch

conpri ses 2 group which is attached to carbon_atons or a CH3 group

Whl ch i shsectrm@ﬁy N&P@P@aﬂbéﬂl)amﬁ]h@?oﬁpﬁr[b’n‘mcl%?mm’éé\f' 2n each said CH2 or

rou |tue t selecgt
N & Joal RyPaRietbhriteBET BRSSP RER T f‘;?q‘lﬂ?&%il’fé"%"?’e‘?/red
exanpl e _cyfac]@wpﬁw tzlﬂ?droiaietfﬁﬂ)”aﬁ’fuh@pfo})l;@ 3L[$V ayowpéﬂtfylm@r e qis 0.
particul ar exanple of a group R 70 formul a (H) phenyl . Anot her

pr ef er r eblydsoysthyhamirolpropeny, BdV-R, ?ﬁdlir@tla)xg@tbw f2- hﬂkﬁw%%mnolmromz R73

& - aanly bR S iorbed AP g i AR RIS EO XML EOOL R AN 00T 2
74 NR7* ﬁﬂzﬂ)rdﬂﬂﬁfy@aﬁlrﬂ(ﬂ% ropoxy, 3 cﬁlo%ﬁtya:h@thyl-mep@ﬂﬁﬁ@ethyl)aﬁllnegirqd)xfyr »m

optionally substituted hydrocarbyl or optionally substituted 30
het er ocyBV-(ZhgtroxysthyDalNd2 RctBoxgnthyRamolprgperde BtNdA &3-dipxelapwrYlegdyhdY- wit h

:[31[] 1(:a aglhtecrj lg)nﬁir%{y%%bg@lvl\g &ﬁégf?}gr ?? erfg%{t?%"? él[&%@%qs?)&ym i W%thgﬁ%yaggnt ain
et BRSAGETLANEC, 50090k O g OBk o OB Durogmo i
defined %rbhnehomﬂézm#@kwhglbmmm -F3lmetioxys 3 AN -fydexyaiyDu¥{her 5 be
substit ugutyl) nQ p%é)o():(?/,r .?-){1{’-29&ygl%xyethyl)-N—(neopentyl)ammo]propoxy, 3-[N-2-
(hydroxyethyl)-N-(tert-butyl)amino]propoxy, methoxy and methoxyethoxy;
R* is hydrogen;
R% is hydrogen;
20 R%isa group of sub-formula (k) as defined above;
R% is hydrogen;
Ry’ is hydrogen or C;salkyl;
R,” is hydrogen or Cj_alkyl;
pis1;
25 Tis C=0;
qis 1;
Vis NR®)R*,
R® is —(CHZ)q'R70 or aryl or heteroaryl where the latter two groups are optionally substituted
by 1 or 2 substituents independently selected from halo, Cy_4alkyl, C;.salkoxy, trifluoromethyl,
30 trifluoromethoxy, hydroxy, nitro, difluoromethyl, difluoromethoxy and cyano;
R* is hydrogen;
R is a group of formula (1) -K-J;
K is a bond; and



In particular, R7 1 and R 72 in sub-forrmula (VI) are hydrogen. Particular
exanples of R 73 are groups OR 74 where R 74 is Cl-4al kyl. Further exanples
of R 73 aweognsuups of fornmula NR 75 R 76 where one of R 7RCOrGBa2/08845S
hydrogen and the other is optionally substituted Cl-6al kyl, optionally
substi tut ed aryl or optionally 10 subst32-uted heterocyclyl. In particular,

one of S ptionally
substi tut] Y% ﬁho{gﬁlg&?’ %%gﬁglﬁe%ﬁy@dg t?lgﬂﬁﬁ-%ﬁ{enﬁrl D hr&@ﬂéxkhgxy, cyano,
t hi oCl - 4alekioxyphenhl, phenyBbflidrbplenyd3,5- cﬂiehlefdpﬁquﬂ,)d cldpio-Daedthox yphdast,i 3-ut ed
wi th hydrocarbyl, such as indane, furan optionally substituted with Cl -4

al kyl subiHlupsomethyphenyl, 5-hysiraxphers, Zpisoaneryhd: bf@ﬁ@ flupropbenyl, 3-76 i s
hydr Ogendﬁﬁ%‘i@%h@n&b%cﬂliroaﬁflﬂ&logﬂ& |2Yﬂuo%'%Sthhw%rﬁ%hﬂgﬁe%&?%yfl ic_group

such as pyri gptionally su for

exanpl & QifRiofsphBmy1E2, Qldmmﬁolﬂehﬂ%&dlcfrds-ﬂfﬂdﬁ)@éphenﬁl 2-diflucrdriythosyptibny@s3-net hyl
or al koxy such as nethoxy. A preferred class of corrpounds is of formula
(1) wher éyasophezgl, - brgmmphenseh Srigdanzalybaedh) -mastyhpsgidin-2-yl.

N (G -5al kyl) |d| t thoxy; R 2 is
hydr ogen or tﬁ ¥ pr‘%egea/‘:lggsyr%:fggﬁ)gwc%sop%%gﬁg{a@-@ﬁ%%ﬁbpr opoxy,

3-[ N-ethyl - N !XZS mdro@)g/et hyl ) am no] pr opoxy,
3-(2-hydroxyne hylpyrrolldln 1-yl)propoxy, 3-(piperidin-1-yl)propoxy,
3-(pyrrolidin ISZB’dng}fppbﬁmx%}kﬂB (N-(2- hydr oxyet hyl ) ani no] pr opoxy,

g % x ( N Eg?r o ykslrﬁéﬁo 5&- E{%ﬁ)}ﬁa& %896635)813(9[—'& (qr —NH- and R’ is hydrogen,

hydr oxy et bwikyl 26 R EyAIRYI0PT | Qaﬂ{yl-f@}(plrgﬁntfykb’na 5- to 6-membered saturated heterocyclic
3- (4- et hyl pi azin-1-yl)propox
hydr oxy- gmmt(ﬁweétvnmaylm wmlqmﬁpgwh lanrme(cfzroatyms @8(1?@19@ Wdﬁmﬁdﬁ@])pﬁ@@@ey,

3-(4- h idin et h i

“U 1 pr owsy NERRE heiSta e B Bionaly st s Y G PAIR B gy 0P menfelta *
3-[4-(2- hhabelfaqw%mcwlw $66p (1HkBd vik cadtonPr ARAEYR w3rh(132 di')Bdfe@@erQbrﬁ@“ din- 1
-yl ) propoxy, 3- [ N- 2- (hydr oxybut yl ) am no] pr opoxy, roxymet hyl pi peri
di n- 15-yl )perc»&Wdrqge{n Neyd8oxtyy bzl oxyetRoy eofi v ivplkyt (np;abl)udf;n smb$tptut9@<bx>l or
3-[N-(I- ? }/ma%aq I cycl opent - 1-yl )am no] propoxy, 3-[N (2 WO 03/055491
PCT/ GB02 égé" hydr oxypr opyl ) am no] pr opoxy,

3- (13- hydr oxypgP {Ql5{ '@ RvhbreyX) RI-@ROAN R*3s Lt* (B IRBOL OLLIMMIR*NE | salkyl
(2 hydr oxyet hyl ) am no] propoxy, 2-[I-(2- droxyet hyl fpl peri di n- 4- yI ] et hoxy,
3- [ N- ( 2- (optionally substituted by halo), —C; _salkyl-OR?®, —-C_salkyl-NHR*’, -C1_salkyl-N(C,.
salkyl)-R*, —C;.salkyl-NH-C_salkyl-OH, —C.salkyl-N(C.3alkyl)-C,_salkyl-OH and —C,.
20 salkyl-NR*’-C_salkyl-OH;
R*? is morpholino, pyrrolidinyl, piperidinyl or piperazinyl optionally substituted by
hydroxymethyl, 2-hydroxyethyl, methyl, hydroxy or 2-(tert-butoxy)ethyl;
%0 is C,.3alkyl optionally substituted by hydroxy) or cyclopentyl (optionally
substituted by C,_shydroxyalkyl);

25 R” is methyl, ethyl, 2-fluoroethyl, prop-1-yl, prop-2-yl, isobutyl, neopentyl, allyl,
propargyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl, 2,2-difluoroethyl, 2,2,2-
trifluoroethyl, cyclobutylmethyl, methoxyethyl, 1,3-dioxolan-2-ylmethyl and 2,2-
dimethoxyethyl;

R is 4,5-dihydro-1H-imidazoyl optionally substituted by C;4hydroxyalkyl;
30 R*is hydrogen;
R% is hydrogen;
R® is J, (CHy)-J, ~(CHy)z-J, -O-J, (CH,)~0-J, -O~(CH,)-J, ~(CH)-O~(CHy)-J,
-CO-J, —-(CH,)-CO-J, -CO—(CH,)-J, <(CH;)-CO—~(CH,)-J, -S-J, -(CH3)-S-J, ~S—(CH,)-J,



hydr oxyet hyl ) - N- pr opyl am nol pr opoxy,

3-[ N-(2- hydroxyet hyl ) - N- (prop-2-yl)am no] propoxy,

3- [ N- ( 2- hwdrosrogehyl ) - N-i sobut yl am no] propoxy, 3-[N (2- hydcogmiiegsss- N 5
neopent yl am no] propoxy, 3-[N-allyl-N(2-hydroxyethyl)am nol propoxy,
3-[N-(2- hydroxyet hyl)-N-(prop-2-yn-1-3%33ram nol propoxy,

3TN oycl OB Rt S B ol oD HtE] B 0-Gt-1. ~S0x-T. -
- cycl oftiyl S0 12-Sodromyer, Y CHARB0BL DRI NS 100 Y lGIBTINR, 8L -

roxyet h ;@_tr)nl nol pro oxXy,
2, NRii ﬂ@%@aéﬂmﬁ HaN(NRY m@r@@my(rj&m%rbr@%wmko)soz-J -

| 4
(5. A58 BRI e RSB SR ol eIy -
cyci Hy}-mwhxt JZ—CWRMeL@H))a@eNRMrmNR *BCH,)-J, «(CHy)-
2- hydroxygt hyl ) 2- met hoxyet hyl) ] pr opoxy,

1, GONRS%-e(Ch)~ Z;y@@@ﬂhyﬂ) =(CH) 2SR ox&eﬁ@yNBan(GHﬂi—br—é@Hx)y,

(
I L e A

- T er feippLRRY €IGUNB-ROH, R dUR; cth CH,)-NR;’CO-N(C.4alkyl)-J, —
hyd(r%x{?et hyl ) pyffoli é?Jn 2- |rret F%EYLA'%H x_y( ) ; (Cra,

& hydr ox etq%d%: N-(|so-
utyl)ar NRmé](bflﬁ(ﬁoxylkka—(FHzEJ (-l‘(@‘bbnl‘}'lé]t ﬁ@l—)\l( (aH@/ péCEitIgbi- @repbxy,

N 2-
et hothet R AT e B O Rt P CRY NI -0ty B0 4 oo
sub-f or ”Dt@—ﬁklcﬁscﬁ&i g ePR\CE-J B:ﬁzcmdmdr aaeCHRCHAGHYHS-ggen or
Cl-3alkyl'; ~ Ri""i's hydrogen or Cl-3alk pis 1, 25 Tis CQ qis 1, V
is N(R 61 )R BR%:is Rycﬁmgctrshalpcolﬂﬂ)qalﬂ’l or ar yl or heteroaryl where the latter

two groups ar nal u tuted by 1 or 2 substituents independently
sel ect ed fronﬁha{%y‘?r "433@1;1*? YCI - 4al koxy, trifluoronethyl, 30

trifluoromet hpsag h?&i‘éé&?‘& C,ghltk&ﬁan&“ fl uoronet hyl, difluoronethoxy and
cyano; R 64 is hydrogen; is a group of forrrula (H) -K-J; Kis a

bond; 1and WO DB/@E&I{QS@IMDO@QM@E&WE@I pyrimidinyl, furyl, thienyl and pyrrolyl which

group is optionally substituent by 1 or 2 substituents selected from halo, methyl, ethyl,
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methoxy, cyano, cyclopropyl and cyclopropylmethyl.
In another aspect of the invention, preferred compounds are any one of:
2-(3-{[6-methoxy-7-(3-morpholin-4-ylpropoxy)quinazolin-4-yl]Jamino }-1H-pyrazol-5-yl)-N-
20 phenylacetamide;
N-(3-fluorophenyl)-2-(3-{[6-methoxy-7-(3-morpholin-4-ylpropoxy)quinazolin-4-ylJamino } -
1H-pyrazol-5-yl)acetamide;
2-(3-{[7-(3-chloropropoxy)-6-methoxyquinazolin-4-ylJamino }-1 H-pyrazol-5-yl)-N-(3-
fluorophenyl)acetamide;
25 2-(3-{[7-(3-chloropropoxy)-6-methoxyquinazolin-4-ylJamino }-1H-pyrazol-5-yl)-N-(3,5-
difluorophenyl)acetamide;
2-(3-{[7-(3-chloropropoxy)-6-methoxyquinazolin-4-ylJamino }- 1 H-pyrazol-5-yl)-N-(2,3-
difluorophenyl)acetamide;
N-(3-chlorophenyl)-2-(3-{[7-(3-chloropropoxy)-6-methoxyquinazolin-4-ylJamino }-1H-
30 pyrazol-5-yl)acetamide;
2-{3-[(7-{3-[ethyl(2-hydroxyethyl)amino]propoxy }-6-methoxyquinazolin-4-yl)amino]-1H-
pyrazol-5-yl}-N-(3-fluorophenyl)acetamide;



-32 J is 3-fluorophenyl, 2,3-difluorophenyl, 3,5-difluorophenyl,

3-chl orophenyl, 3- nethoxyphenyl, phenyl, 4-fluorophenyl,

3, 5-di chlwoaphssagl , 5-chl or o- 2- met hoxyphenyl , 3- trifl uor eaaid¢Bl2pbany|

3- hydr oxyphenyl, 3-nitrophenyl, 4-brono-2-fluorophenyl, 3,5-
dinethoxyphenyl 3-chl oro- 2-fl uor ophenyd4; 2-fluoro-3-trifluornethyl phenyl,

3 ST BRI oA M AR | NIRRT

S5- met hylmythbdquﬁazyslm 4*ylfdlﬂ1hd5’]eIH-lp§'fafz61l’-5-9na@étaﬁﬁiepf compounds is of formula
(1) wherein: * is NR 6 or O; 6 is hydrogen or Cl-3alkyl; 10 Rl is

hydr ogenNde- ﬂummewﬂéﬂeﬁXi6mt@xur7r@cplpymm 1- ylgtopexy)qmﬂaﬂ&wa‘* Ramigo} -
hydrogen Cycl oal kyl, -Cl-5alkyl-OCl-3alkyl or a 5- to

6- menber elé pé'l'atzg g'tyéﬁcer%f"e obcyclic group (linked via carbon or nitrogen)

Wi th 15 oN-(3-fhiRkspheayIpIs3S¢b-arttiantyl Nndepaiuiin-1 yifroporyPuinazobf-4N/1 Yimisd) -

heterocyclic groups Is optionally substituted by Cl - 4al kyl or a 5- or
6- nenberb’dPYéaZQhétyﬂ)@CQi@ﬂlé‘ﬁocycl ic group (linked via carbon or nitrogen with

oot - g By PRS2 R BT RE B D bR E IR0 o
is -X R9¥1?mh@]b)<}q py$aon5 y’li]hdet%des -Cl-5alkylR, -d-5alkylR , Ci-5alkyl .
(optiona substituted hal o - Cl - 5al kyl - R 20, -C~-b5al kyI NHR 21, G

- 5al kyl IM(( fluor@nhknxlw{ 7 {3-012-maireey- 1 Apdi e thslefti)ming]propoxy }-6-

-Cl -5 N( Cl - 3al I 20 Sal kyl -NR 95_C

1- 5al E{)/ X‘Ejll ﬂ%’ﬁazl Lﬂ{ T’?a] @PW}?I@?VH%%}? 51 peri di nyl or piperazinyl
AP s pelark {‘?’y[ ey B Tt et by
hydr oxy)mgﬁholsWlwehnﬁl-yllaﬁpw]oﬁélpb’sﬂldsiru a¢aqtamnigld; by Cl - 4hydroxyal kyl); 25 R

ncopent - Caeferinshy G TS TbbaREBEI DBy e B BB MBS 1

cycl openino u@na%flhu 1Hyfazdt-53yatdiataigeet hyl , cycl obutyl met hyl,
met hoxyet hyl x%ﬁ 3-di oxgnghﬁfhgt}l}] rré)tyﬁazl y'l(}'az 2- di net hoxyet hyl; R 96 is

4, 5- dilhyNi(3-fluerophicold>3y[B- (b@memmv+7y[3s@btscuhvlmmmzbylaﬂ)pmvpdvmmquljn-é- 30 R
4ls hydrl?grmno) 1H-pyrazol-5-yl]acetamide;
N-(3-fluorophenyl)-2-{3-[(7-{3-[(2-hydroxy-1-methylethyl)amino]propoxy }-6-
methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;
N-(3-fluorophenyl)-2-{3-[(7-{ 3-[(4-hydroxybutyl)amino]propoxy }-6-methoxyquinazolin-4-

20 yl)amino]-1H-pyrazol-5-yl }acetamide;

N-(3-fluorophenyl)-2-[3-({ 7-[3-(4-hydroxypiperidin-1-yl)propoxy]-6-methoxyquinazolin-4-
yl }amino)-1H-pyrazol-5-ylJacetamide;
N-(3-fluorophenyl)-2-{3-[(7-{3-[2-(2-hydroxyethyl)piperidin-1-yl]propoxy}-6-
methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl Jacetamide;

25 N-(3-fluorophenyl)-2-{3-[(7-{3-[4-(2-hydroxyethyl)piperazin-1-yl]propoxy}-6-
methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;
N-(3-fluorophenyl)-2-{3-[(7-{3-[4-(2-hydroxyethyl)piperidin-1-yl]propoxy }-6-
methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;

N-(3-fluorophenyl)-2-[3-({ 7-[3-(3-hydroxypiperidin-1-yl)propoxy]-6-methoxyquinazolin-4-

30 yl}amino)-1H-pyrazol-5-yl]acetamide;

N-(3-fluorophenyl)-2-{ 3-[(7-{ 3-[(2-hydroxybutyl)amino]propoxy }-6-methoxyquinazolin-4-
yl)amino]-1H-pyrazol-5-yl }acetamide;



R 60 is hydrogen; R61 is J, -(CH)-J, -(CH2)2-J, -0-J, -(CH2)-OJ,

-0-(CH2)-J, -(CH2)-O(CH2)-J, -COJ, -(CH2)-COJ, -CO(CH2)-J,

- (CH2) - COWVO@Bdys431 -S-J, -(CH2)-S-J, -S-(CH2)-J, WO 03/ 05P€91GB02/05845

PCT/ GB02/ 05845 -33 -(CH2)-S-(CH2)-J, -SOJ, -(CH2)-SOJ, -SO (CH2)-J,

-(CH2)-SO (CH2)-J, -S02-J, - (CH2)-SOR-3B. -S02-(CH2)-J, -(CH2)-S-(CH2)-J,
2)-J
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(CHZ) JN (3$0@Nﬁohsnyl _12 B—[@G%@)[@smirm _ydlme@ammmnlerm]mppgxy} QCH2) - S02NR

64_( CH2 -NRL' NRI" OO NH- (CH2 -
(CHZ)SNRI( cO- N(pgeﬂillgl 5%@”?%&“’“?“@& g&éﬁ(ﬁ% M Ipropoxy)-6-
(CH2) - NRmbmmuinazhm@e)d}mm(l@-1261-p}'ra2()E§+2'))a¢Nmﬂ@r O(CHZ) J, oco- j, - CHe-

I e o P e B e S e R e e PN

hydr Ogenme{ho@qm}zlsnﬁ 4 ym%nl& IJHJp§ra§0195 9Hﬁce‘i§rh§l‘ét from phenyl, pyrl dyl :
pyrim dinyl uryl, thi‘enyl. yrrol yI" which group is optlonally

subst i t ul(B- fbrprdphenyl}_lZs(ﬁﬂsE't' (3 l{JE(ﬁS)SZ hgdresmdpsfl}aunnch}anlr@oxmaﬁhyl et hyl,

met hoxy, ano, cyclo 1net I n anot her aspect of the
|nven;(¥o?i‘e Bf%qué‘?"%eh @oﬁ%ﬂﬂ@g?@( ra&ﬂ(j)gé'%c%?m (3 -1 [6-net hoxs 7-(3
-”Drph0|N"(34Tu>6!rdﬁh@i?§?l)§2)(§l{'[ @;@t(ak{é ghﬂoxﬁﬁ)ﬁﬂ amniho [proyd:33el -5 -yl )-N- 20

phenyl acet'am de; f1 uorophen
[ 6- net homymaxjcﬁnmobmél-yl]mmm Mmymy}ﬁuﬂ)aemalmdn 4-yl] am no) -
| H pyrazol - 5- vyl

2-(3- 1] (& f@ﬁrﬁswlbgldggfﬁ B3 A3ty GRry By sl idin-A-XIProRy hG- 1 -
1H pyraz lefhﬁx cLu)maJEIb§1§4 ild njekkﬁﬁapim%a}@l- -kﬁ}ﬁ&éiﬁmd% 2-(3-[

[7-(3-ch or opT bpoxy oxyqui hazol 1 h-4-yl'l amno | -
1H py naﬁ!ldle Shupkgphbh{1B293-[¢7- f{B{ﬂ(ﬁbﬁH@rdlycb)@mmbbdmdeyl]memml -6-
[1|7_|_ éi r gzmgtr g)?)gﬂ(ié)r?q)%g@?A@HEtmlgg]yﬁflj Ip?fr%%gl yl}ac&,y allu g o )

2-{3-[(7-{3-[(2-fluoroethyl)(2-hydroxyethyl)amino]propoxy }-6-methoxyquinazolin-4-

yl)amino]-1H-pyrazol-5-yl }-N-(3-fluorophenyl)acetamide;
N-(3-fluorophenyl)-2-{3-[(7-{2-[1-(2-hydroxyethyl)piperidin-4-yl]ethoxy }-6-

20 methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl Jacetamide;
N-(3-fluorophenyl)-2-{3-[(7-{3-[(2-hydroxyethyl)(propyl)amino]propoxy }-6-
methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;
N-(3-fluorophenyl)-2-{3-[(7-{3-[(2-hydroxyethyl)(isopropyl}amino]propoxy }-6-
methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;

25 N-(3-fluorophenyl)-2-{3-[(7-{3-[(2-hydroxyethyl)(isobutyl)amino]propoxy}-6-
methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;
2-{3-[(7-{3-[(2,2-dimethylpropyl)(2-hydrox yethyl)amino]propoxy }-6-methoxyquinazolin-4-
yl)amino]-1H-pyrazol-5-yl}-N-(3-fluorophenyl)acetamide;
2-{3-[(7-{3-[allyl(2-hydroxyethyl)amino]propoxy }-6-methoxyquinazolin-4-yl)amino]-1H-

30 pyrazol-5-yl}-N-(3-fluorophenyl)acetamide;

N-(3-fluorophenyl)-2-{3-[(7-{3-[(2-hydrox yethyl)(prop-2-yn-1-yl)amino]propoxy }-6-

methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;



di fl uor ophenyl ) acet am de;

N- ( 3- chl or ophenyl ) -2-(3-1[ 7- (3-chl or opr opoxy) - 6- net hoxyqui nazol i n-4-yl]Jam n
o |-1H 3®opgnswel - 5-yl ) acet am de; PCT/GB02/05845
2-(3-[(7-[3-[ethyl (2-hydroxyethyl)am nol propoxy) - 6- net hoxyqui nazol i n-4-yl)a
m nol -1 H pyrazol -5-yl | -N-(3-fl uorop#%nyl )acet am de; WO 03/055491

e AP e+

et hoxyquyq;@za@bl S'-y‘ﬂr M(qudﬂ@ihehyba@yﬂam 5 yl )acetanmide; N (3
-fl uor ophenyl 1 [ 6-net hoxy-7- I peri din- |

-yl pr Opof)’('}{ﬁtﬂd fﬁﬁ(@yﬂnpr@pylmetfa/rlai(%ydrpwq@y;ﬂhmno]arqppynbétr@mh@r@/quwazohn -4-

N (3-fl h lidin- |
-yl(pr opg%‘ﬁﬂsﬂi (ﬂyﬁ? ﬁsﬁlf ‘bo(%ﬁ)’%epﬂ-ar‘fﬁ@é’i‘go I5 ;/In) acet ani de;
N (3-f bupy 94{{"7‘9{‘3’t&yc}%‘bi!l%d(fz(ﬂydrc(xyéﬁlyf)irﬁmb}ﬁiéwidﬂmkﬂ@ﬁyqi@fﬁdibﬁrﬂﬂxmahnno]

- 6- met hoxyqui nazol’i n- 4- nol - 1H pyrazol-5-yl | acetam de;

N- ( 3- f | ublpyreeal5yyl PN43- f]!t(ommnyl@@etlamet;xy 1, 1

4 e S R P A S
3-[(2- hyﬂywz&bhyl 1) am no k 5(1]&@5@1@9@@( 1-6-

met hoxyqui nazol i n- 4 yl razol -5-yl | acetam de;

N- (3- f | uddBritve (BAL(2s szmhoxpethylaézﬁhxdroxyélhyuawﬂmpmwy)} Gmethonyquinasplin-

o o) PR A B S LA
:\l;h(a1 go}‘! lrlg gmbﬁ?y Als 2261h§0£&§1yﬁ?2 h?d% HyBrbrfnd]Biopsk Pl feicditdxydinidoliRtapoxy] qu

am no) - yrazol - 5-yfl'acet ar ni de;
N-(3-fl uyif)amnlhehle)pyﬁaszS{y(l}Y-Ni(S -fljog@phiepyliasetamide; met hyl et hyl ) ami nol propoxy 1

N (o 11 ubranergre 2 O ey R DT Sa g mmr RSP BisbTppony -6

- 6- net ho 5-yl I acet am de;
N (311 ﬁ%&hﬁﬁ“’hbﬂ“* N B pRE ARk > Y

-yl) pﬂﬁ)pﬁw{%[é?é{th&wwmwlm}(Mydlroxydthbﬂ)amnoﬂompoxﬂ pymethox ygBinprdlacét ani de;

L - ot bOpaL Kep et L A PRI RIE S o1 | acet ami de: 25

QF ( 3_ f Ufef@m%%ﬂhknﬁ) 333-[(1- (33 htrd ey B R aRY e thPh A8 Tr8ox 3 %L | Pr opoxy
methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;
2-{3-[(7-{3-[(1,3-dioxolan-2-ylmethyl)(2-hydroxyethyl)Jamino]propoxy } -6-

20 methoxyquinazolin-4-yl)amino}-1H-pyrazol-5-yl }-N-(3-fluorophenyl)acetamide;
2-(3-{[7-(4-chlorobutoxy)-6-methoxyquinazolin-4-ylJamino }-1H-pyrazol-5-yl)-N-(3-
fluorophenyl)acetamide;
N-(3-fluorophenyl)-2-{3-[(7-{4-[(2R)-2-(hydroxymethyl)pyrrolidin-1-yl]butoxy }-6-
methox yquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;

25 N-(3-fluorophenyl)-2-{3-[(7-{4-[(2-hydroxyethyl)(isobutyl)amino]butoxy }-6-
methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;
2-{3-[(7-{[(2R)-1-(2-tert-butoxyethyl)pyrrolidin-2-ylJmethoxy}-6-methoxyquinazolin-4-
yl)amino]-1H-pyrazol-5-yl}-N-(3-fluorophenyl)acetamide;

N-(3-fluorophenyl)-2-{3-[(7-{ [(2R)-1-(2-hydroxyethyl)pyrrolidin-2-yl Jmethoxy }-6-

30 methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;
N-(3,5-difluorophenyl)-2-(3-{ [6-methoxy-7-(3-pyrrolidin-1-ylpropoxy)quinazolin-4-
ylJamino }-1H-pyrazol-5-yl)acetamide;



met hoxyqui nazol i n-4-yl)am no] -1 H pyrazol -5-yl Jacet am de;
N- (3-fl uorophenyl)-2-j3-[(7-(
3-[ 4- ( 2- hworoayabhyl ) pi
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i peridin-1-yll propoxyl -6- PCT/GB02/05845
met hoxyqui nazol i n-4-yl)am no]j -I H pyrazol -5-yl jacetamde; N (3
-fl uorophenyl)-2- [3 (17 - - (3- hye3Texypi peri din- | -yl )pr opoxyl
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Xyl 8- TRIRKYGHDAERA M) dhnikb). 8a1 P%‘Jzi styDtazalacs- v1) acet ani de;
N-(3-fl uorophg yl)-2- (3§;l [ 7- (3 5 hydroxypropyll am no Ipropoxy) 6
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uor - -Z- - 6-
et hoxPatieriasi pzaby s ! T oot a0 ame B et am der o+ PO
N-(3-fl uwczpﬁ&m&b Egerfyl)?'Z-[{QﬁﬂEBH_% yrayd?o@éﬁ{/y%}%ﬁé}/a{zfrplgﬂbfbféxw-kprOIOOXY)-6-

met hoxyqui hazol i n- zol -'5 acet am
N- (3- f | uoredpirgqyingzoRnj43yljaming]- BHIpy8Rpl-3-yhindetamideyr r ol i di n- 1- yI | pr opoxy) - 6-
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Kp(s £ u<!5“reoﬂlc?L Bér(‘hﬁ"fz%g ?a(“a’ gh?%yE&Hﬁggﬂg%gﬁﬁ)e E?.Ter.ed. n-4-yl | et hoxyl - 6
20 rTE'EIBONy(Gl,ﬁ dmlnoﬂolphentyl)ﬂ ):3%(7{79@]—63 dpyxyaipetidin- }-y))pmpet dri-thethox yquinazolin-

N- (3-fl ugrophenyl)-2-j 2- hydr oxyet hyl ) (propyl ) am nol propoxyl -
met hoxyqﬂr%gaifap‘i’ nI)HW l'él'bﬂ] amldé’l—l- pyrazol - 5-yl  Jacet ani de;
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4-yl)amino]-1H-pyrazol-5-yl }acetamide;
N-(3,5-difluorophenyl)-2-{3-[(7-{3-[4-(hydroxymethyl)piperidin-1-ylJpropoxy}-6-

20 methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl Jacetamide;
N-(3,5-difluorophenyl)-2-{3-[(7-{3-[(3-hydroxy-2,2-dimethylpropyl)amino]propoxy } -6-
methoxyquinazolin-4-yl)amino]- 1 H-pyrazol-5-yl }acetamide;
N-(3,5-difluorophenyl)-2-{3-[(7-{3-[(2R)-2-(hydroxymethyl)pyrrolidin-1-yl]propoxy }-6-
methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;

25 N-(3,5-difluorophenyl)-2-{3-[(7-{3-[(25)-2-(hydroxymethyl)pyrrolidin-1-ylJpropoxy}-6-
methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;
N-(3,5-difluorophenyl)-2-(3-{ [7-(3-{ [(25)-2-hydroxypropyl]amino } propoxy)-6-
methoxyquinazolin-4-yl]Jamino }-1H-pyrazol-5-yl)acetamide;
N-(3,5-difluorophenyl)-2-(3-{[7-(3-{ [(2R)-2-hydroxypropyl]amino } propoxy)-6-

30 methoxyquinazolin-4-ylJamino }-1H-pyrazol-5-yl)acetamide;
N-(3,5-difluorophenyl)-2-{3-[(7-{3-[(3S)-3-hydroxypyrrolidin-1-yl]propoxy }-6-

methox yquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetamide;
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animal body to produce the parent acid or alcohol.

Suitable pharmaceutically acceptable esters for carboxy include C,.salky! esters such
as methyl or ethyl esters, C,.¢alkoxymethyl esters for example methoxymethyl,
Ci.¢alkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters,

25 Cs.scycloalkoxy-carbonyloxyCi galkyl esters for example 1-cyclohexylcarbonyloxyethyl;
1,3-dioxolen-2-onylmethyl esters for example 5-methyl-1,3-dioxolen-2-onylmethyl; and
C,.salkoxycarbonyloxyethyl esters for example 1-methoxycarbonyloxyethyl and may be
formed at any carboxy group in the compounds of this invention.
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20 where R/, R2, R3, and R* are Rl, RZ, R3, and R* as defined in relation to formula (D or

formula (IB) or Rl’, RT, R3', and R* as defined in relation to formula (TIA) and R¥ isa group
NR*R¥ where R¥ and R*’ are independently selected from alkyl such as methyl , with a

compound of formula (VII)

25 H,N-R* (VIII)
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(EB) as defined herein as well as to the salts thereof. Salts for use in
phar maceutical 5 conpositions will be plla&)maceutically acceptable salts,
but other salts may be useful in the

15 with an appropriate acetal such as N,N-dimethylformamide dimethyl acetal. The reaction is
suitably effected in an organic solvent such as benzene, at elevated temperature, conveniently
at the reflux temperature of the solvent.

Alternatively compounds of formula (I), formula (IA) or formula (IB) may be prepared

by reacting a compound of formula (X)

RZ

20 (X)
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literature.
Alternatively, compounds of formula (I), formula (IA) or formula (IB) where X is NH

may be prepared by rearranging a compound of formula (XII)
" NH

R2

25 R¢
(XI)
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15 (XHI)

where R!, R%, R? and R* are R', R%, R? and R*as defined in relation to formula (I) or formula
(IB) or RY, R?,R¥ and R* as defined in relation to formula (IA) and R% is an alkyl group
such as methyl; with a compound of formula (XIV)
20
H,N-R>
(XIV)

where R® is as defined in relation to formula (VII). The reaction is suitably effected in an
25 organic solvent such as methylene chloride, in the presence of a salt such as pyridinium
hydrochloride. Moderate temperatures for example of from 0°-50°C and conveniently

ambient temperature are employed.



Exanpl es of reactions in which a precursor group R5 is converted to a
group R5 or R 5a and/or substituents on the group R5 or R5" are

nodi fi ed woe3sssadar d chemi cal reactions, such as conver PCarGRR/08SISErs to
acids, and thereafter, if required to the preferred am des. Exanpl es of
such reactions are provi ded herei naftesd9-10 Corrpounds of formula (VII) are

sui tably prepar o H2
R (1 16 GPERodies SERF PP SERRLIY Benn Rl BinfasiifER s{frpaihe.ft gtk
di et hyl (ixgas aéfmeiﬂaao«eea@ﬂalaaﬁalkgzlorﬁlder@bde)suaf isacingthylertfodigaie sol vent

such as benzene, at el evated tenperature, conveniently at the refl ux
t enper at [paetiqpfis @meabmfmmd at pleyated tampeedtyre clorpoumile obtromo¥°Rupd 201G, and

formul a a_.(EB) may be red Dby reacti und of
Formul a pfesdsar aggur 10! ythe RS oF penaniio sma b Ban e P SoREien,
where B g ifhanic aci®? 3" » and R 4’ are equivalent to a group Rl, R2, R 3
and R 4 as defined inrelation to fornmula (1) or fornula (11B) or R', R 2'
R' and R 4' Campdﬁfdsrméﬁ)rmmlar(d}(aaﬁe@ltthérdena:ompunﬁsQrthq:yrmlhewpatdddryeof,
and R 85 is group, . W th a co doff HX-R5 (XI) 5
where X a%nva%tmagweﬁh dy. eﬁnaart&m%rocww 0k 95““8? R %f IhW R5 is R 5
as defingdiiibn df R8I g ffg‘iniﬁ ggvslefined in relation to
formul a (I,%s fon ?&%dere ftergoril (‘ierél nezcl:essary converting a group
R, R2" , R 3" or R4 to a group Rl, R 2 , R3 and R 4 respectively or a
group R, R2 , R3 and R 4 respectiv1ely or to a different such group.

R CN

R NO,
R4

10 (XV)

where R!, R?, R3 and R* are R, Rz, R3 and R* as defined in relation to formula (D) or formula
(B) or R", R¥, R* and R¥ as defined in relation to formula (IA). Suitable reaction conditions

are illustrated hereinafter.

15 Compounds of formula (XV) may be obtained by nitration of a compound of formula
(XVI)
;
R N
R
R4
(XVI)

for example, using nitric acid as the nitrating agent. Again, suitable reaction conditions are

20 illustrated hereinafter.



Sui tabl e | eaving groups for R 85 include halo such as chloro, nesylate and
tosylate. 10 The reaction is suitably effected in an organic solvent such
as an al cwbaB/oki4ke i sopropanol, at el evated tenperaturespcamrensant |y at
the reflux tenperature of the solvent. The conversion of a group R', R 2" ,
R 3" or R4' toagroup Rl, R2, R3 &@d R4 respectively or to a group

R', R2" , R adl ) Qup, may be
part icularly %Beslélitrﬁlf °F£ Tﬁ%@?\?ﬁgﬁl W td%nﬁ"l yplieg%tar a fﬁgénc #%EOI% nds of

f on- nul atdrihmidedt ith hpdrok Phmete ad Alfsehaiel hareinb#®. Where these groups are
conplex in nature and exanpl es of these preparations are_  provided

herei nafter. Itwill bpapplreclatedrthamb@@n eEthe vapoys fngsubstif@eds inthe ROEPOYIds ofr oups
Rl, R 2 ectl nds or Xl) are
i ther it ieihipeciide i o Srd by BERRE ARG b GBS Bunds by
convensi gipkatdtEh QS eNtinal fuhBEdil m&mhoﬁsr &het PBor tbldr‘ﬁhﬁhteﬂlra%l
Alternatlvely conpounds of formu , forrrulaﬁéildg% or forrmla(EB wher e

>|__\<>2 i sR3 NH fofb)wuh&thprpeqmssed nb:ytw@&lrarbamg |an@aas1wbmmm infthe nmcaSS(aWQC} ofj thrH
105 491 02/ 0584 R 2,
R and RmzY fion- g“‘% ﬁaé“ol;l)sﬁnvg“ﬁ’ ﬂnsa{gdgg‘? N RS érft‘é\({duff)tﬁor} ?% ormula (1)

or for ”Ukl?ostltﬁ.llslﬁ@y rﬁéan@ of an Brofnatic sﬁ{)stlﬂﬂﬁnFr’«a:ﬂ:tlofflSreﬁ'&%fn'oﬂ@‘}ii shbbtifeh@t ﬁlﬁgaﬁéh
formula (1A and Is as defined in relatlontofornula(VEJ) ove, and

t her eaf t ef subftitdergs amﬂondatmué§sbstlyuenc$oﬁh@retag¢rgs anqonre@@mnwmdsmnsf%au@l 5a

group R a, grou R an /o bstlt ent R or
, for 10513@5? ‘Fsé‘fgé”RHg@BWPB‘é S ﬁ%‘f%'?’gjlﬂé‘% ?rgﬂ]éé ‘f@[‘?‘ﬁet i on
i s suit aplayigfsfiRGb&ank %tﬁi@lu@ﬁcﬂ%}‘aCn1§9Eﬁ(ﬁﬂtusﬁl'g(ébn@e%t@féd%tﬂ|ac1da{|h€0h0| in
particul ar nmet hanol, ethanol or cycl ofiexanol, acetic acid, or

di met hyl frorodestionenf anmsjzlrgouap wsing figy ebamplesamaﬁyhbalslﬁchndrhehfyfbladldzl@ucls@ﬁji um
hydr oxi de, sadi um

t enper at alluggmumdpc Qgh% Uéldgrf r?qldg %cggctn% Hﬁdntro&m&lox of'n aﬂEyI gl;cln?pvat ed

using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts

15 conditions; and the introduction of a halogen group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.
It will also be appreciated that in some of the reactions mentioned herein it may be

20 necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may

25 be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl

group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or z-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection

30 conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali

metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such



10 preferably at about 75 C are enployed. Conpounds of forrmula (YU are
sui tably obtained by reacting a conpound of fornmula (XIH R2 QN R86 R 3-'
N R4 15 weldhssehere RL, R2 , R3 and R4 are R, R 2 , PRT/GBII/ORB44 as
defined in relation to formula (1) or formula (1]B) or R, R2" , R 3 and
R 4" as defined in relation to formul a-§ItA) and R 96 is an al kyl group

such as cIiTsEzg J:' llltb)@/\ga%bﬁnalegcro r}%&?ﬁ% Pc{mgv%ﬁﬁlr ?Ml%{?by%%éﬂ%&h '3”??1 a su@t&l@acidvmer e

R5' is as defin I on or mu eaction 1S suitably

ef f ect edad iydesthBRicOspMir oF Phyghbris Heill od &iflRrbyckenaid bhdan de, in the
presence of a salt such as pyridiniurn hydrochloride. Mderate

t enper at ybretheyycaanyl|gsoupfsueh ans benzsxgeashenyd srove mayhel rgmoxeds ferfixample,

t enper at ur re enpl oyed. 3/ 4 PCT/ 5 - 0, ..Of
forml a Dl it hR st A b B S bR L G2
(1X) as sed FireaRpR\WRron ik tiriBudrohdtdty) Arsuhighle anehaieyEbteditng group for a
trinmethylorthoformate. The reaction is suitably effected at el evated

t gnper at Eni@ar}’fatmin@gmmpli!e fgfexpmpte, 8 phtbatoyl greep ghichnnay by enavad by treatmebbut

100' C, in.the presence of a cat.alytic .amunt of an acj ych as p-toluene 5

sul phoni %’“ﬁ@f‘&. Y@Sﬂﬁ%ﬁ%@‘a@#’%%ﬂ%ﬁw AIINQRTORYlamiC, ﬂre‘FVﬁhﬁX%Zlg%npounds or

they can be ppepasseé pﬁectiﬁggyc%@tfbp@ﬁydragt éﬂ@d?is, fd? eRampled b @dg; gfappfands  of
y

formula (1 X) may be prepare reduction of the corresponding nitro
conpoundexampleamalkanqykgioumrsuabins agetyRan arqyb grRap, fbpexample benzoyl, or an

10 arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by

15 hydrogenation over a catalyst such as palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a #-butyl group which may be removed,
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic

20 acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques well known in the chemical art.

Compounds of formula (I) and formula (IA) are inhibitors of Aurora kinase and in

25 particular Aurora A kinase. As a result, these compounds can be used to treat disease
mediated by these agents, in particular proliferative disease.

According to a further aspect of the present invention there is provided a method for
inhibiting Aurora kinase in a warm blooded animal, such as man, in need of such treatment,
which comprises administering to said animal an effective amount of a compound of formula

30 (I), formula (TA) or formula (IB), or a pharmaceutically acceptable salt, or an in vivo
hydrolysable ester thereof. There is further provided a method of inhibiting Aurora-A kinase

as described above and a method of inhibiting Aurora-B kinase as described above.



where R, R2, R and R4 are R, R2, R and R4 as defined in relation
to fon-nula (1) or formula (IB) or R, R2" , R and R 4'"as defined in
rel ati on wooossyia (1 A). Suitable reaction conditions areTidBoasss4at ed
herei nafter. 15 Conpounds of formula (XV) nmay be obtained by nitration of a
compound of formula (XVI) R2 N R 3" #2- (XVI) for exanple, using nitric

“Flustrated nerumiantheosthe BB el AR GARRGAME AR el CD
fornul a frdMla)diseaye teviden inhesitiby of Kaotd KiRagefis bérrficial,lcospasiignig stépsrafar ni de

with hydroxylanmne as illustrated hereinafter. It will be appreciated that
certai n ¥iministeringtd aperspn ingnesdiskareafacherspeuticalbeeitastye amauntyit a coppopRdfent

i nventi on ma e.intro ed. by s dard araonmatic i i . ti ons or
5 gener a{g’g&‘u Bc%%%[ﬁ@%ﬁ%ff%?ﬁ%%k@ni’i‘ p%r%@ﬁr_ 1%%%11?/'}&%%%4 %ﬁélhgflap 0eraoqpri or to
or i medhaisRd-A kihfelvaWibe BehdiRiN aRREAHHEAhiBRIdhiop PeEoaIB Kidasenay #lso Beich ar e
included in the process aspect of the invention. Such reactions and

nodi f i cabénsfisial.ncl ude, for exanple, introduction of a substituent by neans
of an aromati ubstitution.reacti reductign_o bst i kyl ation
of substitue n{igl%adﬂ §OBRYUNSF 196 iuorg]flﬁas@ﬂag? P Ui r?{“g &’eﬁéonr%é a%%%%ﬁaesgél% of @aect i on
condi t i ofSedtRin. SIthab thkdn @R ErilRs camprive lal cokipoud bfothelagem cal art.
Particul ar exanples of aromatic substitution reactions include the
introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for exanmys&, an acyl halide and Lew s
acid (such as alumniurn trichloride_runder/ iedel Crafts conditions; the
i ntroduction of an al kyl group wusingtan & kyl halide and Lewis acid (such
as alumniurn trichloride) undegzFriedel (rafts 15 conditions; and the

i ntroduction of a hal ogen group. Psrtiawarpgxanpl es of nodifications

i nclude the reduction of a nitro grlp o an| am no group by for exanple,
catal ytic hydrogenation with a_nicke :EE?LSt or treatnent with iron in
the presence of hydrochloric aBfd wifh heating; oxidation of alkylthio to
al kyl sul phi nyl or al kyl sul phonyl. It Will also be appreciated that in sone
of thegreactions mentioned herein it fy be

(IA)

or a salt, ester or amide thereof;

15 where X is as defined in relation to formula (I);
R, Rz’, R3’, R* are equivalent to Rl, Rz, R3, R* as defined in relation to formula (I) and R is
equivalent to R’ defined in relation to formula (I).
Also provided is a compound of formula (IA) or a salt, ester or amide thereof;
where X is as defined in relation to formula (I);

20 Rly, Rz', RS’, R* are equivalent to Rl, R2, R3, R* as defined in relation to formula (D); and
R™is equivalent to R® as defined in relation to formula (I);
provided that one of R®, R®' and R*? of R™ is other than hydrogen and that if R*' is other than
hydrogen, it is not a group selected from:

e phenylC,_jalkyl, heteroaryl or optionally substituted phenyl; and

25 ¢ Csscycloalkyl, Cs.scycloalkylCysalkyl, Cz.salkenyl or optionally substituted Ci.aalkyl;

where optional substitutents for phenyl and C,_4alkyl are C;_4alkyl, halo, methoxy, nitro or

trifluoromethyl.



20 necessary/desirable to protect any sensitive groups in the conpounds.
The i nstances where protection is necessary or desirable and suitable

met hods fwoo onet4ecti on are known to those skilled in thepramiGBGossssnt i onal
protecting groups nay be used in accordance with standard practice (for
illustration see T.W Geen, Protecti vé3Groups in Organic Synthesis, John
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PCT/ GB02/ 05845 -51 as at- but ox&car bo% gr oup d%/‘B?ge renoved, for
exanpl e, S@gNRreht—ﬁﬂaNRw-((ﬁHa) ~Eui(€Hpr-80 Rd—((éliz)w HEQrNE= s B i ¢ or

A e o

hydr ogenatkypnJ OerzﬁNmt(adthC@umbl)aﬁ —peR, i@(dLlean@ELM)—Jor-«tHz)L reat ment
with a Lewis 5 acid for exanple boron tris(trifluoroacetate A suitable
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group forHaCH.dIRXY afi OUR,CH=CRLCEX3MttRer BPectCof thg mAdftion @latingXaap! € an
al kanoyl group such as acetyl, an aroyl roug for, exanpl e henzoyl , or an

10 ar yb nmmmungpﬁﬁplnum)@t"xémﬁhﬁ prefsaied yrluey ol dRpR3t Ro R @nd R ma descahed f or
t he abOVﬁ) Q/r otecting groups will necessarily vary with the choice of
protecti Group. Thus, for exanple, an acyl group such as an al kanoyl or

an aroyl gr ouwhERYRBEs & pyrRXAE ﬁrd‘ugru ErABPA Subshidtdhy SF RIrnsiaSkWi(iIiof @I Ui t abl e
base such as an al kali netal ydI’OXI de, for exanple lithiumor sodi um

hydr oxi da'bove,AI ternatively an arylnmethyl group such as a benzyl group may be
GRSl T SRR R AT R T
for exgnpl ,eR2 ,q(ﬁ &5d R 1 i Yot t1f3h MY Brogen; or

(iii) that where X is O and R** is 1-methyl-4-nitro-1H-imidazol-5-yl, at least one of R", R?,

R* and R* is other than hydrogen.]

Preferably at least one of R]’, R2’, R¥ and R? is other than hydrogen.

In particular, R* is substituted by at least one group of formula (k), (IT) of (VI) above.

25 Other preferred or particular groups and substitutents in formula (IA) are as set out for the
equivalent groups in formula (I) above.

Additionally a compound of formula (IB) is provided:



for exanple a methyl or an ethyl group which may be renoved, for exanple,
by hydrolysis wth a base such as sodi um hydroxi de, or for exanple a
t-butyl gwouposgswch nmay be renoved, for exanple, by treataardBoziossasan
acid, for exanple an organic acid such as trifluoroacetic 20 acid, or for
exanpl e a benzyl group which may be resfdved, for exanple, by hydrogenation
over a catalyst such as palladi umon-carbgn. The protecting groups may be
renoved at any conveni ent stage in t he yni\hesi s using conventi onal

techni ques well known in the chemical ounds of forrmula (1) and
formula JA) are inhibitors of Ad?othkina e anéasn 25 particular Aurora A
kinase. As a result, theseggonpgunds jcan be us NSAT eat di sease medi at ed
by these agents, in particulapRalirfRrgti ve di sease. According to a
further aspect of the present nfthere is provided a nethod for

i nhi biting Aurora kinase in g ed animal, such as man, in need of
such treatnent, which compises| ad istering to said animal an effective
anount of a conpound of formulal 30 (1), formula (1A or fornula (EB), or a
phar maceutical ly acceptable saltB* or an in vivo hydrol ysabl e ester thereof.
There is further provided a nethod of iﬁﬂibiting Aur or a- A ki nase as

descri bed above and a met hod of i nhi bif g Aurora-B kinase as descri bed

above. V%Q@fn%ﬁﬁékﬁﬁ@ﬁ@é@é&ﬂédiﬁﬁi?ati%n}ft?‘%rﬁﬁﬂaﬁ?@ﬁ&t of the invention

relates to a net treating a human suffering roma disease in which
i nhi bi t i Anisdhdakoteosrgpykidinageptionathesnefstititel by roethpl) os aryy(adphienadtyesubstafited by
admnistering to a person in need thereof a therapeuticall ffective
anmount 3 of 052 SWRFHBIEHS Bdepgnge SSPC(CT’;{,&‘T"& Aoy @e‘?‘f’ ,tghuqrg M hé@g&y I'n
particul gk it s e M.fﬁﬁﬁﬁﬁiet _inhibition of 5 Aurora-A kinase will be
beneficiapngb?hgagﬂ %nhl |t§o 5of Aur or a- B ki nase nmay al so be benefi ci al
Certai n conpoPrfisredfvafues ofiRS R*1R® ardRhav et desadbechameef orm a furt her aspect

of the invention. Thus the invention further conprises a conpound of

formula (I1A) RBa R2" -- N RN 10 RN (1A
10 Also provided is a compound of Formula (XVa):
—N
HN N\
N
| HN CONHR
0] XN
/\/\ /)
R' O N
(xva)

wherein R is phenyl, 3 fluorophenyl, 3,5-difluorophenyl, or 3-chlorophenyl; and R’ is

15 morpholin-4-yl, ethyl (2-hydroxyethyl)amino, (2S)-2(hydroxymethyl)pyrrolidin-1-yl,
piperidin-1-yl, pyrrolidin-1-yl, (2-hydroxyethyl)amino, (2-hydroxy-1,1-dimethylethyl)amino,
methyl(2-hydroxyethyl)amino, (1-(hydroxymethyl)-2-methylpropyl)amino, 4-methylpiperazin-
1-yl, (2-hydroxy-1-methylethyl)amino, (4-hydroxybutyl)amino, 4-hydroxypiperidin-1-yl
2-(2-hydroxyethyl)piperidin-1-yl, 4-(2-hydroxyethyl)piperazin-1-yl, 4-(2-

20 hydroxyethyl)piperidin-1-yl, 3-hydroxypiperidin-1-yl, (2-hydroxybutyl)amino



or a salt, ester or amde thereof; 15 where X is as defined in relation to
formula (1); R', R, R', R' are equivalent to Rl, R2, R3, R4 as
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formula (IA) as defined herein, or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof, for use in a method of treatment of the human or animal body by
therapy. In particular, the compounds are used in methods of treatment of proliferative

20 disease such as cancer and in particular cancers such as colorectal or breast cancer where
Aurora-A is upregulated. The compounds are also useful in the treatment of disease where
Aurora-B kinase inhibition is beneficial.

A compound of formula (IA) also has use in the preparation of a medicament for use

in the inhibition of Aurora kinase and in particular a medicament for the treatment of disease
25 where Aurora kinase inhibition is beneficial. Preferably Aurora-A kinase is inhibited but the
invention also provides for such use where Aurora-B kinase is inhibited.

The invention also provides a pharmaceutical composition comprising a compound of
formula (IA) as defined herein, or a pharmaceutically acceptable salt, or an in vivo
hydrolysable ester thereof, in combination with a pharmaceutically acceptable carrier.

30 Preferred or particular compounds of formula (IA) for use in the compositions of the invention
are as described above in relation to preferred compounds of formula (I).
A compound of formula (IB) also has use as a medicament, use in a method of

treatment of proliferative diseases and use in the preparation of a medicament for use in the
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exampteasd i APNIR1ddd fwdeH or for parenteral administration (for example as a sterile
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing
or as a suppository for rectal dosing or as a dispersed dosage form).

The compositions of the invention may be obtained by conventional procedures using
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
preservative agents.

Suitable pharmaceutically acceptable excipients for a tablet formulation include, for
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium
carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc;
preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such as
ascorbic acid. Tablet formulations may be uncoated or coated either to modify their
disintegration and the subsequent absorption of the active ingredient within the
gastrointestinal track, or to improve their stability and/or appearance, in either case, using
conventional coating agénts and procedures well known in the art.

Compositions for oral use may be in the form of hard gelatin capsules in which the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with
water or an oil such as peanut oil, liquid paraffin, soya bean oil, coconut oil, or preferably
olive oil, or any other acceptable vehicle

Aqueous suspensions generally contain the active ingredient in finely powdered form
together with one or more suspending agents, such as sodium carboxymethylcellulose,
methylcellulose, hydroxypropylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation

products of an alkylene oxide with fatty acids (for example polyoxyethylene stearate), or

ent
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conpounds are al so useful in the treatnent of disease where
Dispersible or lyophilised powders and granules suitable for preparation of an aqueous
suspension or solution by the addition of water generally contain the active ingredient together
20 with a dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those already
mentioned above. Additional excipients such as sweetening, flavouring and colouring agents,
may also be present.
The pharmaceutical compositions of the invention may also be in the form of
25 oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil,
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and
30 condensation products of the said partial esters with ethylene oxide such as polyoxyethylene

sorbitan monooleate. The emulsions may also contain sweetening, flavouring and preservative

agents.



Aurora-B kinase inhibition is beneficial. A conmpound of formula (IA) also
has use in the preparation of a nedicanent for use in the inhibition of
Aur ora kiwass/ssudiin particular a nedi cament for the treatrardBfosgissease
25 where Aurora kinase inhibition is beneficial. Preferably Aurora-A kinase
is inhibited but the invention also pt38vi des for such use where Aurora-B
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for parenteral admnistration (for exanple as a sterile aqueous or oily
sol ut i ontefrperature aad wilb therefengiyaalt iarborestun torelgateshe dag. Svitabig exsimieiul ar

dosing 10 aor as a suppository for rectal dgsi or as a dispersed dosage
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art. Thus, conpositions intended for oral use may contain, for exanple,
one o5 nerspersiinounaynggneshiy de obtamed byl faxnaul atingpnaastiveo mgrgsiens evithan | ve agent s.

15 Suitabl e pharaceuti cal | ccept abl e..exci pi ents for t abl.et formulation
i ncl ude,c‘?“dF‘[’D“%?gﬂrtr‘fﬂ‘ ﬁlyiaﬁ%#ab ’|V6'§ﬁ‘t%§f§llw 3@“588?‘6%‘ ongl PIREIE S Bonat e,
cal ci um phasphahea®r cal cium carbonate, granul ating and disintegrating

agents such as comstarch or algenic acid; binding agents such as starch;
| ubri cating aGempssisorsfoasimmitresonuby ssefflatioremnay be ar the famn df ofinglxdivided

powder containing particles of average diameter of, for example, 30pm or much less

20 preferably Sum or less and more preferably between Sum and 1pm, the powder itself
comprising either active ingredient alone or diluted with one or more physiologically
acceptable carriers such as lactose. The powder for insufflation is then conveniently retained
in a capsule containing, for example, 1 to 50mg of active ingredient for use with a
turbo-inhaler device, such as is used for insufflation of the known agent sodium cromoglycate.

25 Compositions for administration by inhalation may be in the form of a conventional
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently
arranged to dispense a metered quantity of active ingredient.

30 For further information on Formulation the reader is referred to Chapter 25.2 in Volume 5 of
Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board),

Pergamon Press 1990.



preservative agents such as ethyl or propyl p-hydroxybenzoate, and
anti-oxidants, such as 20 ascorbic acid. Tablet fornul ations nay be
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above ,, a0 nfpl 6%k 187898 Pe? kg body weight is received and but a range of 0.1 mg to 75 mg
may also be required, given if required in divided doses. In general lower doses will be
administered when a parenteral route is employed. Thus, for example, for intravenous
administration, a dose in the range, for example, 0.5 mg to 30 mg per kg body weight will
generally be used but a range of 0.1 mg to 25 mg may be required. Similarly, for
25 administration by inhalation, a dose in the range, for example, 0.5 mg to 25 mg per kg body
weight will be used.

A further aspect of the invention comprises a compound of formula (I), formula (IA)
or formula (IB) as defined above, or a pharmaceutically acceptable salt or in vivo hydrolysable
ester thereof, for use in the preparation of a medicament for the treatment of proliferative

30 disease. Preferred compounds of formula (I), formula (IA) or formula (IB) for this purpose
are as described above.
In addition to their use in therapeutic medicine, a compound of formula (I) or formula (IA)

and the pharmaceutically acceptable salt is also useful as pharmacological tool in the



may be added to provide a pal atable oral preparation. These conpositions
may be preserved by the addition of an anti-oxidant such as ascorbic acid.
Di sper si bWwe oensi4gpphi | i sed powders and granul es suitabl e from/gBoepss4at i on of
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sterile injeCtable solution or suspénsion in a non-toxic
par ent&r akdlgidadike pinatibténedvinblastinep vindedineand vifienelbéncaand| taxaid slikeupk@rand n
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sol i d_at efigliRaTnsheiRE fPbE AP altanipidtHégnat the rectal tenperature and
will therefore nelt inthe rectumto rel ease the drug. Suitable excipients
i ncl ude, (i or exestaicagentssudh dsuntierstragehs furgrarmple ¢areoxgfepc wirgmifene,
raloxifene, droloxifene and iodoxyfene), antiandrogens (for example bicalutamide, flutamide,
20 nilutamide and cyproterone acetate), LHRH antagonists or LHRH agonists (for example
goserelin, leuprorelin and buserelin), progestogens (for example megestrol acetate), aromatase
inhibitors (for example as anastrozole, letrozole, vorazole and exemestane) and inhibitors of
5o-reductase such as finasteride;
(iii)  Agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors
25 like marimastat and inhibitors of urokinase plasminogen activator receptor function);
(iv)  inhibitors of growth factor function, for example such inhibitors include growth factor
antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody
trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab [C225]) , farnesyl
transferase inhibitors, tyrosine kinase inhibitors and serine-threonine kinase inhibitors, for
30 example inhibitors of the epidermal growth factor family (for example EGFR family tyrosine
kinase inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-



Topi cal formul ati ons, such as creans, ointnents, gels and aqueous or oily
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t he dose or t erap utrc or actic purposes of a conpound
therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterlal

nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or

20 radiotherapy such as multi-drug resistance gene therapy; and
(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as

25 cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines
and approaches using anti-idiotypic antibodies.
Such conjoint treatment may be achieved by way of the simultaneous, sequential or separate
dosing of the individual components of the treatment. Such combination products employ the
compounds of this invention within the dosage range described hereinbefore and the other

30 pharmaceutically-active agent within its approved dosage range.

As stated hereinbefore the compounds of the invention inhibit the serine-threonine kinase

activity of Aurora kinase and in particular of Aurora-A kinase and/or Aurora-B kinase and
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anti-tumour agents : 0) antiproliferative/antineoplastic drugs and

conbi nat segaence NN BBV PDXA S slgis sequenseli desiived from the influenza hemagglutin protein, is

frequently used as a tag epitope sequence that can be identified using specific monoclonal

20 antibodies. The recombinant pFastBac vector therefore encoded for an N-terminally 6 his
tagged, C terminally influenza hemagglutin epitope tagged Aurora-A protein. Details of the
methods for the assembly of recombinant DNA molecules can be found in standard texts, for
example Sambrook et al. 1989, Molecular Cloning - A Laboratory Manual, 2" Edition, Cold
Spring Harbor Laboratory press and Ausubel et al. 1999, Current Protocols in Molecular

25 Biology, John Wiley and Sons Inc.

Production of recombinant virus can be performed following manufacturer's protocol from

GibcoBRL. Briefly, the pFastBac-1 vector carrying the Aurora-A gene was transformed into
E. coli DH10Bac cells containing the baculovirus genome (bacmid DNA) and via a
transposition event in the cells, a region of the pFastBac vector containing gentamycin

30 resistance gene and the Aurora-A gene including the baculovirus polyhedrin promoter was
transposed directly into the bacmid DNA. By selection on gentamycin, kanamycin,
tetracycline and X-gal, resultant white colonies should contain recombinant bacmid DNA

encoding Aurora-A. Bacmid DNA was extracted from a small scale culture of several
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growt 90 ff%?%? rrrﬁﬂlrﬁreg.%gyrated supernatant was pumped onto a 5 mm diameter chromatography

column containing 500 pl Ni NTA (nitrilo-tri-acetic acid) agarose (Qiagen, product no.
30250) which had been equilibrated in lysis buffer. A baseline level of UV absorbance for the
eluent was reached after washing the column with 12 ml of lysis buffer followed by 7 ml of
wash buffer (25 mM HEPES pH7.4 at 4°C , 100 mM KCl, 20 mM imidazole, 2 mM 2-

25 mercaptoethanol). Bound Aurora-A protein was eluted from the column using elution buffer
(25 mM HEPES pH7.4 at 4°C , 100 mM KCl, 400 mM imidazole, 2 mM 2-mercaptoethanol).
An elution fraction (2.5 ml) corresponding to the peak in UV absorbance was collected. The
elution fraction, containing active Aurora-A kinase, was dialysed exhaustively against dialysis
buffer (25 mM HEPES pH7.4 at 4°C , 45% glycerol (v/v), 100 mM KCl, 0.25% Nonidet P40

30 (v/v), 1 mM dithiothreitol).

Each new batch of Aurora-A enzyme was titrated in the assay by dilution with enzyme

diluent (25mM Tris-HCI1 pH7.5, 12.5mM KCIl, 0.6mM DTT). For a typical batch, stock
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concentrations 0 UM and 1n particular compoung 8 in Table 3 gave 50%
inhibition of enzyme activity at a concentration of 0.01uM and compound 13 in Table 3 gave
50% inhibition of enzyme activity at a concentration of 0.001uM.

20
(b) In Vitro Aurora-B kinase inhibition test

This assay determines the ability of a test compound to inhibit serine-threonine kinase
activity. DNA encoding Aurora-B may be obtained by total gene synthesis or by cloning. This
DNA may then be expressed in a suitable expression system to obtain polypeptide with serine-

25 threonine kinase activity. In the case of Aurora-B, the coding sequence was isolated from
cDNA by polymerase chain reaction (PCR) and cloned into the pFastBac system in a manner
similar to that described above for Aurora-A (i.e. to direct expression of a 6-histidine tagged
Aurora-B protein).

For the large scale expression of Aurora-B kinase activity, Sf21 insect cells were

30 grown at 28°C in TC100 medium supplemented with 10% foetal calf serum (Viralex) and
0.2% F68 Pluronic (Sigma) on a Wheaton roller rig at 3 r.p.m. When the cell density reached

1.2x10° cells ml™ they were infected with plaque-pure Aurora-B recombinant virus at a
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20 diluent (25mM Tris-HCI pH7.5, 12.5mM KCI, 0.6mM DTT). For a typical batch, stock

enzyme is diluted 1 in 40 with enzyme diluent & 20ul of dilute enzyme is used for each assay
well. Test compounds (at 10mM in dimethylsulphoxide (DMSO) were diluted with water &
10ul of diluted compound was transferred to wells in the assay plates. “Total” & “blank”
control wells contained 2.5% DMSO instead of compound. Twenty microlitres of freshly

25 diluted enzyme was added to all wells, apart from “blank” wells. Twenty microlitres of
enzyme diluent was added to “blank” wells. Twenty microlitres of reaction mix (25mM Tris-
HCl, 78.4mM KCl, 2.5mM NaF, 0.6mM dithiothreitol, 6.25mM MnCl,, 37.5mM ATP, 25uM
peptide substrate [biotin-LRRWSLGLRRWSLGLRRWSLGLRRWSLG]) containing 0.2uCi
[y"’P]JATP (Amersham Pharmacia, specific activity >2500Ci/mmol) was then added to all test

30 wells to start the reaction. The plates were incubated at room temperature for 60 minutes. To
stop the reaction 100ul 20% v/v orthophosphoric acid was added to all wells. The peptide

substrate was captured on positively-charged nitrocellulose P30 filtermat (Whatman) using a
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20 each well and the plate returned to a humidified (+5% CO,) 37°C incubator for 2 hours. After
2 hours the labelling reagent was removed by decanting and tapping the plate on a paper
towel. FixDenat solution (50ul per well) was added and the plates incubated at room
temperature for 45mins with shaking. The FixDenat solution was removed by decanting and
tapping the inverted plate on a paper towel. The plate was then washed once with phosphate

25 buffered saline (PBS).and 100ul /well of Anti-BrdU-POD antibody solution (diluted 1:100 in
antibody dilution buffer) added. The plate was then incubated at room temperature with
shaking for 90min. Unbound Anti-BrdU-POD antibody was removed by decanting and
washing the plate 4 times with PBS before being blotted dry. TMB substrate solution was
added (100ul/well) and incubated for approximately 10 minutes at room temperature with

30 shaking until a colour change was apparent. The optical density of the wells was then
determined at 690nm wavelength using a Titertek Multiscan plate reader. The values from

compound treated, untreated and 100% inhibition controls were used to determine the dilution
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all test wells to start the reaction. The plates were incubated at room

t enper at f top the reaction 100gl 20% v/v
orthopﬁog%ﬁ[gr\?grog%lgw\}\ggﬁagis% all wells. The peptide substrate was
capt ur ed omhiossisdyi de&r;mmdsahcgﬂﬂhtm df adese cornpasd tPa0est iCBH&aillmpeci(inhasnaﬂﬁ

o 3 Rt T LR e BT BSOS
corrpoundaeu;%e lél\ﬁl cﬂ'\éfsﬁs X&?é)@&ﬂh{ﬁ@%W@ZOl&llg%% 8 deex 93 detb P& THGRKOf

test compou gave 50% i nhibition of enzynme activity. n this test,
t he conp@losds) inf5 mhe-15H§BECH N % Lyvatutaise). iadis weontheh inenbytad owarnight inyg at

concentrations of ,0.0001gM to and in parficular _como Table 3
gave 50ohumidiiad 17 6hnqsrbat@hzvyhé%él&zvﬁenyHPW@géfﬁmcﬂﬂﬁ &t 1%‘7%8@ @’SM and
conmpound T. %

concent r Sbiiglfe)a3Y G fpbSopr ol SanSHyRibh SRl coREUE sGbied hISD vas,
Thi s assayded @b eelflasie sAtndecoatpolind yorfol &eﬁtﬁﬁhtsezmmmmclhdbd 0% DMSO). The
serine-threonine kinase activity. DNA encodi n%hAurora B may be. obtai ned by

total ge¢rdlssxare Hssingcubatedfor@ Q?ﬁlﬂﬁ‘btlmtﬁ?%how medbéﬁé&tbfsé%%@‘el n a
t abl h
i nace. STEIG TS WGl ROET AR BT Ry B REEL SRl oRb e T 20N 1C

from is DNéhlla)Pm yiear e heherbin the fladk briePERhbatm wikloaegkin aidfolloeepbast Bac:
systemin a nmanner simlar to that described above for Aurora- Af .e. to

direct eseprpsriighingimlpfd %BevingiSaam Adyarn (A obigma-pldsck Cg)).in sisrile he |arge

| f A B Kij , 30
or own ot PBERIRE RS AL TR cRBRRAA L Wi ror Il ARE Sy BT 0
(\f iral exas fadd tQ1edvé 6 Bt the PHIBS Risoiibn OrhedpebERARsUspbhdRA if this 20013 of

.p.m en the cell density reached 1.2x 106 cells m-' they were
i nf ect edsolitidn pl Eiprieng 10 Emas taeraatBa siglendsil saspensipn.3neaml of ice-cold 80%

20 ethanol was slowly added to each cell suspension and the samples stored at -20°C overnight or

until required for staining. Cells were pelleted by centrifugation, ethanol aspirated off and
pellets resuspended in 200ul PBS containing 100ug/ml RNAse (Sigma Aldrich) & 10pg/ml
Propidium Iodide (Sigma Aldrich). Cell suspensions were incubated at 37°C for 30min, a
further 200ul PBS added and samples stored in the dark at 4°C overnight.

25 Each sample was then syringed 10 times using 21-guage needle. The samples were then
transferred to LPS tubes and DNA content per cell analysed by Fluorescence activated cell
sorting (FACS) using a FACScan flow cytometer (Becton Dickinson). Typically 30,000
events were counted and recorded using CellQuest v1.1 software (Verity Software). Cell cycle
distribution of the population was calculated using Modfit software (Verity Software) and

30 expressed as percentage of cells with 2N (G0/G1), 2N-4N (S phase) and with 4N (G2/M)
DNA content.



WO 03/ 055491 PCT/ GB02/ 05845 -65 nmultiplicity of infection of 1 and
harvested 48 hours later. Al subsequent purification steps were perforned
at VC. Frwpas/ossasect cell pellets containing a total of 2POeTXGHOA®s®E! | S
were thawed and diluted with lysis buffer (50 nM HEPES

(N-[ 2- hydr oxyet hyl | pi perazi ne-N -[2- eté8anesul phonic acid]) pH7.5 at VC, |

e L

| eupeptiimyentdni ng 1.0 m per 2 x 107 cells. Lysis was achi eved using a
soni cati on honogeni ser, follow ng which the |ysate was centrifuged at
41,0009 for 35 mnutes. Aspirated supernatant was punped onto a 5 mm
di amet er chromat ography col um cont ai gy 9,8611.0 m CM sepharose Fast Fl ow
(Anmer sharn Pharnmaci a Bi ot ech) which hag een equilibrated in lysis buffer.
A baseline level 10 of UV absorbance for the eluent was reached after
washing the colum withd2 nl of lysis buffer fgllowed by 7 m of wagh
buffer (50 rﬂ\/l,ﬁ%g)ES H7.]4 at 40C , 1M dithi offireitol ). mMBoundAuréfa-B B
e ‘@

protein was elu t coLum usi ng adient gf elutio [fer (50

nmM BEPES pH7. 4. at 0.6 M Nadi Ry bt ot hrei t g LAQNILAF &50%
el ution I sr @0 0% el utionfer over 15 mnutt a% | owr at &%f 0.5
m/mn). gtion fractions (1.0~ 15 correspondi ngN\{g~t he peak in W

absor bance”™was collected. Elution fractions were dial ysed exhaustively
agai nst dialysis buffer (25 mM HEPES pH7.4 at VC , 45% gl yceroly(v/v), 100
nv KCl, 0.05% (v/v) | GEPAL CA630 (Sigma Aldrich), 1 mMdithiothrei to/l}\,.

Dial ysed fractions werR assayed for Aurora-B_fi nase acti WidQ,__Each-frew
batch of Au ‘f'»ﬁ e was titratMe® e~ assay®bydil utio h enzyme
A ~d

20 diluent (25 s-HCl pH®—S5; 12.5 0. 6mMM DT S y @%l
bat ch, stocK'~gLnzefe~\s diIut O~ Ry enzyne nt % 20g| 2
dilute enzynme i1 s used|]|ffor eacsay wel | . igst conpayAads (at | OrMin

di met hyl sul phoxi de ( Q werendiluted with wagyetr & 10Ogl of diluted
compound was transfferredl to wells in the assay|plates. "Total" & "bl ank"
control wells contg@i ned 2. 5% DMSO i nstead of conpound. Twenty mcrolitres

of freshly 25 dilued enzyne was added to all wells, apart from "bl ank"
wells. Twenty microlitres of enzynme diluent was added toHNbol'Qnk" wel | s.

Twenty mcrolitrgsoof reacgion mx (25nM Tris- HCl, 78.4 . &.5mM NaF,
0. 6mM di t hi ot hrei t ol 5mM MhC12, _37. 5giM ATP, qSQM pEpti dé subzoomt e
[ biotin-LR RWBL G HERWELGLRRWELG ) cont ai ni ng 0. .. [ ~3 P] ATP

wasNt hen added to
N' cubated at room

( Amer shar ' Pharnac®a, Spedlfic activity ~: 2500G /
all test 30 wells to start\the reaction. The plat
tenperature for 60 m nutes. | o] Cl

. HN—R
HN—N ~
x | HN CONHR
| HN CONHR -=-—— N
0
//I c” "o N



stop the reaction 100gl 20% v/v orthophosphoric acid was added to all
wells. The peptide substrate was captured on positivel y-charged

ni trocel IwbasesH8D filtermat (Whatman) using a WO 03/ 05549 TRB2GEAZ/ 05845
-66 96-well plate harvester (Tonflek) & then assayed for incorporation of
33p with a Beta plate counter. "Bl ank*%no enzyne) and "total" (no
conpound) control val ues were usedgdgne setern ne the dilution range of test
conmpound whi ch gave 50% i nhi bition of enzyme activity. 5 (c) In Vitro cell
proliferation assay This and other assays can be used to determ ne the
ability of a test conmpound to inhibit the growmh of adherent mammal i an
cell lines, for exanple the human tunour cell |ine SV\BZQN(,.&TCC CCL-227) .
This assay determnes the ab¢clity of at test conmpound to jn it the

i ncorporation of thgdhynidihe anal ogue, 5'-bronp-2' -dﬂgm AgR( Brdy
into cellular io DNA Sy®X9 orNot her adherent cecl}ls wer ¢ typically seeded

at | X105 ce s/pQB/\@II ;JS nmedia (A BCO p Rtal calf serum
1% L- gl ut m'nS‘ ( 100glO/

el IV in 96 wel] tissue re freated 96 well
pl ates ( taf) and all owed to adher OVHMO he”f oNl owi ng day t he
cells were dosed with conmpound (dilutged from| OrM st ock in DVSO using L-15
(with 5% FCS, 1% L-glutanmne). Untreated control wells and wells
containing a conpoundlknown to 15 give 100% i nhibition of BrduU

i ncorporation were intluded on each plate. After 48 h%urs in the presence

| absence of test conpound thme-fgbility of the cells t¢ incoggeNate BrdU
over a 2 hour |abelling perild det er m ned usi ng Boehr |.n (Roche)
Cell Proliferation I?r_rdU EIN'SA~ki t €oatte No. 1647 229) ace®Tdifng tBooH

manuf act urers directg_ons, iefly, 15gl of BrdU | &pellinglreagent (diluted
1: 100 in media - L-1 % FAS, 196ty ut ani ne) was 3 E;JIZO each wel |
and the p e AKet LN um di fied (5% CQ2) 37" 5 or for 2

hour s. AﬂJt/:?N/YZ\ﬁgﬁps the IMbelling reaﬁ”%@ove byNdecant i ng and

t appi ng QMI ate on a paper towel. Fi t solution (50gl per well) was
added and the plates incubated at room tenperature for 45n-tins with

shaki ng. The Fi xDenat sol ution was renoved by decanting and tapping the
inverted plate on a paper towel. The plate was then washed once with
phosphate 25 buffered saline (PBS) and 100g] /well of Anti-BrdU POD

anti body solution (diluted 1:100 in antibody dilution buffer) added. The
pl at e s then incuhated.at 00 I: shaki om n.:
Unbound Anti - BraQY nav?'lltl li O(gvd@e %ét?ﬁgﬁ‘ééﬁf%’wd@%% %Q%glng%é‘ta&&gghﬂ}gh lf[he
plate 4 §thitRed wehilqitBknb®hes thelirilrd chéxﬁlstQICHt@él’}f}i(ﬂﬁ@yﬁnﬂd@@lsrtaﬂﬁ)ssﬁéwﬁbém was

added (100gl/well) "and incubated for approxi mately 10 m nutes at room
t enper at inrthesgiexamples may be used where appropriate, and in which, unless otherwise stated:

(i) evaporations were carried out by rotary evaporation in vacuo and work up procedures were
carried out after removal of residual solids such as drying agents by filtration;

10 (ii) operations were carried out at ambient temperature, typically in the range 18-25°C and in
air unless stated, or unless the skilled person would otherwise operate under an atmosphere of
an inert gas such as argon;

(iii) column chromatography (by the flash procedure) and medium pressure liquid
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385);

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

(v) the structures of the end products of the formula (I) were generally confirmed by nuclear

(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton magnetic
resonance chemical shift values were measured in deuterated dimethyl sulphoxide (DMSO dg)
(unless otherwise stated) on the delta scale (ppm downfield from tetramethylsilane) using one

20 of the following four instruments



30 shaking until a col our change was apparent. The optical density of the
wells was then determ ned at 690nm wavel ength using a Titertek Miltiscan
pl at e r eaero3/033ae1 val ues from conmpound treated, untreate@caraBo208946s
inhibition controls were used to determne the dilution WO 03/055491

PCT/ GB02/ 05845 -67 range of a test coifeund t hat gave 50% i nhi bition of

Br dU i ncor porgt i on- > i nt 4 e i at 0.001gM
to 10gMin't h?éﬁﬁjgcs}?ggﬁgﬁmg{r} i 8%%0retrégglﬁﬁgé%g}%&%ﬁg{ha%@b 1%lq\z/vas active at
0. 086gM and cBRriketDEX380 spectraile®r dpatasngodt faifiehd sten@th0tBPIMIBz (d) I n Vitro
cell cycle analysis assay This assay determ nes the ability of a test
conpound to a}E(ésEXc@Q spe¢trPIBHeIcqperating laba Beldgtrength o 4@0 MEZ ¢l . Many

different ma Lian cell. khi I . US i i SW620 cells
are incl udédnﬁgurkgr e 58§5ﬁe% rg&%%\?\gﬁgg%ﬁejq ‘?Ei% ftl/\e/g(rl élpésn é@é@ﬁg@gx 105 cells
per T25 PlaksKultipkedésddre shawbasollbwd:S, {inftef G doublet] ddlldetiBlgidaedlet; Il taples gner e

then incubated overnight in a 10 humdified 370C i ncubator with 5% C02. The
f ol | owi ngRagtay qusquintefm,\mulgpletdy pdgoadigmglet; gl ut armi ne) carrying the

appropriate gconcentration of. test ¢o un i) isged &n: 2 ..added
P e G BR el s cfrich SR} wi P 2PRe XL ABaL, MRSl RD 0
DVSO) . Tifinate dMdster Mab&ratoRe Btatios tiditabd a4 a 8teeRSHOBD Rédto-SfiohaurssT; Wt h
conmpound.” After this tinme the nedia was aspirated fromthe cells and they

wer e wastvéid wark wp &r1d pwtficetiemar ieeetionamaoyresifson rebqticsypibss wap eTigdedctied

fromthe flask by brief incubation with trypsjn_ an lo by

res usﬁgn@ﬁ%wsiwag‘?ﬁa&%s‘ W é%eﬂgu G NN ﬁeﬁggﬁﬂ”@%gﬁ%ﬁ% drich Co.) in
sterile cHiBRfoghpRy HasPéBs MM uSinkREAerGMNA Hachétd ur RBAQr PRteho6n dificari n. The
supernatant was aspirated to | eave 200gl of the PBS/ BSA sol ution. The

pel | et wasng ZEmpdianietdr columng §illed OMh Mérck siliga (@humy2DE) éhe stgturd ofithees t o
) : C A
Sl on y ditiarBeBue STPREIo LS An AR S0 IR PR e b o g
over ni ghthe §bllowiAg hhd A8 GUbIBYs téntdhain (RT) ifRlihgesrer e pel | eted by
centrifugation, ethanol aspirated off and pellets resuspended in 200[tl
PBS coft@lminmg 100gg/ m wRbsiAssgmisitgrial 8AB Jrims K)6x80 10yg/ M Propi di um | odi de
(Sigma ri cr‘%, Cel | spensi ons were incubated at 37'C for 30mn, a
further I’ﬁjV BS adde?iﬁé(ﬁd sanples stored in the dark at 4'C overnight. 25
Each sanpligeppas then syeypegd 10 tines using 21-guage needl e. The sanples
were then transferred to LPS tubes and DNA content per cell anal ysed by
Fl uor esceoleentdtt i vat ed MeOH + S&rHCOPH FACS) usi ng a FACScan fl ow cyt onet er
(Becton Di ckinson). Typjgally 30,000 events were counted and recorded
usi ng PHIast v 1. 1 %gﬁl B (Verity Software). Cell cycle

20 Run time: 5 minutes with a 4.5 minute gradient from 0-100% C
Wavelength: 254 nm, bandwidth 10 nm
Mass detector: ZMD micromass
Injection volume 0.005 ml

(viii) Analytical LCMS for compounds which had not been prepared by robotic synthesis was
25 performed on a Waters Alliance HT system using the following and are quoted as retention

time (RT) in minutes:

Column: 2.0 mm x 5 cm Phenomenex Max-RP 80A
Solvent A: Water
Solvent B: Acetonitrile
30 Solvent C: Methanol / 1% formic acid or Water / 1% formic acid
Flow rate: 1.1 ml/ min
Run time: 5 minutes with a 4.5 minute gradient from 0-95% B + constant 5%

solvent C



di stribution of the population was cal cul ated using Mdfit software (Verity
Software) and 30 expressed as percentage of cells with 2N (GO d), 2N-4N (S
phase) amdowsibs#N (G2/ M DNA content. WO 03/ 055491 PCT/ GBARIKEBEES - 68

The followi ng Schene illustrates the general nmethod for making conpounds of
the present invention. Schenmel O N N71Meo MO M N~ 0 HO OCCNO2 N NN

MeO N~z WX%SEME%I om I-&qfﬁjrﬁ}l-%lngg% NNNHVNN N MOHNCOOH CL OX) NN

N ClL 0& & HN- N "N CONHR U U -z N N
Injection volume 0.005 ml

Mass detector: Micromass ZMD
(ix) Preparative high performance liquid chromatography (HPLC) was performed on either

5 - Waters preparative LCMS instrument, with retention time (RT) measured in minutes:

Column: B-basic Hypercil (21x100 mm) Spm
Solvent A: Water / 0.1% Ammonium carbonate
Solvent B: Acetonitrile
Flow rate: 25 ml/ min
10 Run time: 10 minutes with a 7.5 minute gradient from 0-100% B
Wavelength: 254 nm, bandwidth 10 nm
Injection volume 1-1.5ml
Mass detector : Micromass ZMD

- Gilson preparative HPLC instrument, with retention time (RT) measured in minutes:

15 Column: 21 mm x 15 cm Phenomenex Luna2 C18

Solvent A: Water + 0.1% trifluoracetic acid,

Solvent B: Acetonitrile + 0.1% trifluoracetic acid

Flow rate: 21 ml/ min

Run time: 20 minutes with various 10 minute gradients from 5-100% B
20 Wavelength: 254 nm, bandwidth 10 nm

Injection volume 0.1-4.0 ml

(x) intermediates were not generally fully characterised and purity was assessed by thin layer

chromatography (TLC), HPLC, infra-red (IR), MS or NMR analysis.
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invention will now be illustrated in the following non Iimting exanples,
in which standard techni ques known to ##2e skilled chem st and techni ques
anal ogous to those described in these exanples may be used where
appropriate, and in which, unless ot AdBUMEE stated: (i) evaporations were
carried out by rotary evaporation in vacuo and work up procedures were
carried out after renoval of residual solids such as drying agents by
filtration; 1o (ii) operations were carried -} anbi ent tenperature,
typically in the range 18-25"Cand in air u ss\stated, or unless the
skill ed person woul d ot herw se operate under nosyhere of an inert gas
such as argon; (iii) colum chro ogr aphyHNby the fl a@ONpOcedure) and
medi um pressure liquid chromatogr, Q were performed on Merck

Ki eselgel silica (Art. 9385); 15 (T ofdsSaye given for illustration
only and are not necessarily the maxi :ttgynable; (v) the structures of

t he end products of ﬁhé\hornuLa”ﬁig ally confirmed by nucl ear
0

(xvii)
Compound X
1 phenyl
2 3-fluorophenyl
5
TABLE 2
HN’Q
AN
| HN CONHX
O XN
c” "0 MJ
(xviii)

Compound X

3 3-fluorophenyl

4 3,5-difluorophenyl

5 2,3-difluorophenyl

6 3-chlorophenyl




(generally proton) magnetic resonance (NVR) and mass spectral techni ques;
proton nmagnetic resonance chem cal shift values were neasured in

deut er at ewodBoet4by| sul phoxi de (DMSO d6) (unl ess ot herw PeTatmRAs4SON t he
delta scale (ppmdownfield fromtetramethylsilane) using one 20 of the
follow ng four instrunments WD 03/ 05549173CT/ GB02/ 05845 -70 - Varian Gem ni
2000 spectroneter operating at a field strength of 300 WHz - Bruker DPX300
spectroneter operating at a field stdé&djth3of 300vHz - JEOL EX 400
spectroneter operating at a field stren of 400 MF[z - Bruker Avarice 500
spectroneter operating at a field str of 500ML1z 5 Peak multiplicities
are shown as follows: s, singlet; d, daubl d, double doublet; t,
triplet; q, quartet; qu, quintet; HN i pl etg ¥, broad singlet; (vi)
robotic synthesis was carriled out us{ng a Zymate robot, with solution

additions via a Zymate M 3 y Station and stlrred via a Stem
'jrk up and purification of reaction

RS5000 Reacto-Station at 25

m xtures fromrobotic synthe MRS ried out as 10 follows: evaporations
were carried out in vacuo Using a GeNevac HT 4; columm chromat ography was
performed using either an Anachern Synmpur MPLC systemon silica using 27
mm di aneter colums filled with Merck silica (60 /.1m 25 g); the
structures of the final products were caonfirned by LCM5S on a Waters 2890 /
ZND mi cromass systemusing the foll O\M(’Wg and are quoted as retention tine
(RT) in mnutes: 15 Colum: waters symetry C18 3.5 |im 4. 6x50 nm Sol vent
A. H20 Solvent B: CH3CN Solvent C. MeOH + 5% HCOOH Flow rate: 2.5 M / mn
20 Run t} @»mpeund Mutes WiXh a 4.3 mnute gradient fyom 0-100% C
Wavel engf h: 254 nmy bandwi dth 10 |nm Mass detector: ZVD micromass Injection
vol une Of 005 7m (Vi1 |3)ﬂmé\;l,néhylcal LCVS3 fea 1@Wmﬂwnﬁhomdﬂpt begn

prepared| by robotilc synthesis wag 25 perforrred on a Waters Alliance HT

system ustng ¢ he TIoT BONMAgpiaAf arle 3¢ e h3drox §inethy!) PyrrolidieL - iprbpoty

m nut es:

9 3-fluorophenyl 3-piperidin-1-ylpropoxy

10 3-fluorophenyl 3-pyrrolidin-1-ylpropoxy

11 3-fluorophenyl 3-[(2-hydroxyethyl) amino]propoxy

12 3-fluorophenyl 3-[(2-hydroxy-1,1-dimethylethyl)amino]propoxy
13 3-fluorophenyl 3-[(2-hydroxyethyl)(methyl) amino]propoxy
14 3-fluorophenyl 3-{[1-(hydroxymethyl)-2-

methylpropyl]Jamino } propoxy

15 3-fluorophenyl 3-(4-methylpiperazin-1-yl) propoxy

16 3-fluorophenyl 3-[(2-hydroxy-1-methylethyl) amino]propoxy
17 3-fluorophenyl 3-[(4-hydroxybutyl) amino]propoxy

18 3-fluorophenyl 3-(4-hydroxypiperidin-1-yl) propoxy

19 3-fluorophenyl 3-[2-(2-hydroxyethyl)piperidin-1-yl]propoxy
20 3-fluorophenyl 3-[4-(2-hydroxyethyl) piperazin-1-yl]propoxy
21 3-fluorophenyl 3-[4-(2-hydroxyethyl)piperidin-1-yl]propoxy}
22 3-fluorophenyl 3-(3-hydroxypiperidin-1-yl)propoxy]

23 3-fluorophenyl 3-[(2-hydroxybutyl) amino]propoxy




Colum: 2.0 mm x 5 cm Phenonenex Max-RP 80A Sol vent A: Water
Acetonitrile 30 Solvent C Mt hanol

Sol vent
/

B:

% formc acid or Water / 1 %formc

acid Floworiatss4l.1 m /mn Run time: 5 mnutes with a 4P8&TraBuatss4gr adi ent

from0-95% B + const ant
Wavel engt h: 254 nm bandwi dth 10 nm

5%

sol vent C WO 03/ 055491 PCT/ GB02/ 05845

| fidection volume 0.005 m Mass

-71

LCVS
asi c
wth
nrn

%
acid

i on
ri sed

detector: _Mcromass ZM D (ix) Preparative high performance liquid
chr omat dgr ap®y ( HPLCB-flasopbenylor fred 6r[4€(hydrexymahyl)pl\a¢r3hs-1|&J>flblpfar0av| ve
instrunmgnt, with rletention tine (RT) neasured in mnutes: Colum-® P-H
Hyperci || (2123 OO nm) 35jvamopBehyleny A:[(Mhydnoxy-2(-dinethylpropyl)aminelpraponst g
Sol vent Acetoniltrile Flowrate¢: 25 m / mp 10 Run tine: 10 m nutes
a 7.5 mnut e2@r adi|enB-fluoooph@ayl00%o B { [ MWéhydiamaygtetyl)25dlopentybamided pIopoxh0
Injectignvolunme I} - 1.5 n Mssidetector: Mcromass ZMD - G lson
prepar atfi ve HPLC i|nsBluveophenyli t i B-¢€2&)2- ydiox pmethR pyrrebdiorleylIprapesynyt es:
15 Colummn:_21 mm ¥ 15 cm Phenonepex luna? C 18 Solvent A: Water + Q1
trifluorlacet2® aci|d, 3-fBoraphenylB: | Acet DAI(RS)-2-bydro®@ypropyld aminol} propexyet i ¢
Fl ow r at 21 md /|l min Run tinme: |20 mnutes with various 10 m nute
gr adi ent|s fr2n 5- 100%fBior&henydy el engt3r{ [(2B)42-hygdrobs gprapy 1t aminbdproppij ect
vol une 1-4 0 m] (x) internediates were not generally fully charactsg
and purilty we& asgdes8dthobyphenyln I ayer 3-[63)-Grmdogyapholidimieylpremig,
infra-red (1R) M or NMR anal ysils

31 3-fluorophenyl 3-[(3R)-3-hydroxypyrrolidin-1-yl]propoxy

32 3-fluorophenyl 3-[(2-fluoroethyl)(2-hydroxyethyl)amino]propoxy

33 3-fluorophenyl 2-[1-(2-hydroxyethyl) piperidin-4-yl]lethoxy

34 3-fluorophenyl 3-[(2-hydroxyethyl) (propyl)amino]propoxy

35 3-fluorophenyl 3-[(2-hydroxyethyl) (isopropyl)amino]propoxy

36 3-fluorophenyl 3-[(2-hydroxyethyl) (isobutyl)amino]propoxy

37 3-fluorophenyl 3-[(2,2-dimethylpropyl) (2-hydroxyethyl)

amino]propoxy

38 3-fluorophenyl 3-[allyl(2-hydroxyethyl) amino]propoxy

39 3-fluorophenyl 3-[(2-hydroxyethyl) (prop-2-yn-1-yl)amino]propoxy

40 3-fluorophenyl 3-[cyclopropyl(2-hydroxyethyl) amino]propoxy

41 3-fluorophenyl 3-[(cyclopropylmethyl)(2-

hydroxyethyl)amino]propoxy

42 3-fluorophenyl 3-[cyclobutyl(2-hydroxyethyl) amino]propoxy

43 3-fluorophenyl 3-[cyclopentyl(2-hydroxyethyl) amino]propoxy

44 3-fluorophenyl 3-[(2,2-dimethoxyethyl)(2-

hydroxyethyl)amino]propoxy
45 3-fluorophenyl 3-[(2,2-difluoroethyl)(2-hydroxyethyl)amino]propoxy
46 3-fluorophenyl 3-[(2-hydroxyethyl) (3,3,3-trifluoropropyl) amino]
propoxy
47 3-fluorophenyl 3-[(cyclobutylmethyl)(2-




WO 03/ 055491 PCT/ GB02/ 05845
(Xvii) Conpound x 1 phenyl

-72 TABLE | HNN HN CONHX U NNN) 0"")

2 3-fluorophenyl 5 TABLE2Z HN-N HN CONHX U
NN c¢ IwOogMss4pi) Conpound x 3 3-fluorophenyl 4 3,5-dipCinicsoopbssyl 5
2, 3-di fl uorophenyl 6 3-chl orophenyl WO 03/055491 PCT/ GB02/ 05845 -73
TABLE3 HN-N HN CONHX U N Y)c -75-

hydroxyethyl)amino]propoxy

48 3-fluorophenyl 3-[(2-hydroxyethyl)(2-methoxyethyl)amino]propoxy
49 3-fluorophenyl 3-[(1,3-dioxolan-2-ylmethyl) (2-hydroxyethyl)amino]
Propoxy

50 3-fluorophenyl 4-chlorobutoxy

51 3-fluorophenyl 4-[(2R)-2-(hydroxymethyl) pyrrolidin-1-yl]butoxy

52 3-fluorophenyl 4-[(2-hydroxyethyl) (isobutyl) amino]butoxy

53 3-fluorophenyl (2R)-1-(2-tert-butoxyethyl) pyrrolidin-2-ylJmethoxy

54 3-fluorophenyl (2R)-1-(2-hydroxyethyl) pyrrolidin-2-ylJmethoxy

55 3,5-difluorophenyl 3-pyrrolidin-1-ylpropoxy

56 3,5-difluorophenyl 3-[(2-hydroxyethyl)amino] propoxy

57 3,5-difluorophenyl 3-[(2-hydroxy-1,1-dimethylethyl)amino]propoxy

58 3,5-difluorophenyl 3-(4-methylpiperazin-1-yl) propoxy

59 3,5-difluorophenyl 3-[ethyl(2-hydroxyethyl) amino]propoxy

60 3,5-difluorophenyl 3-[2-(2-hydroxyethyl)piperidin-1-yl]propoxy

61 3,5-difluorophenyl 3-[4-(2-hydroxyethyl)
piperazin-1-yl]Jpropoxy

62 3,5-difluorophenyl 3-[4-(2-hydroxyethyl)piperidin-1-yl]propoxy

63 3,5-difluorophenyl 3-(3-hydroxypiperidin-1-yl) propoxy

64 3,5-difluorophenyl 3-[(2-hydroxybutyl) amino]propoxy

65 3,5-difluorophenyl 3-[4-(hydroxymethyl)piperidin-1-yl]Jpropoxy

66 3,5-difluorophenyl 3-[(3-hydroxy-2,2-dimethylpropyl)amino]propoxy

67 3,5-difluorophenyl | 3-[(2R)-2-(hydroxymethyl) pyrrolidin-1-yl]propoxy

68 3,5-difluorophenyl | 3-[(25)-2-(hydroxymethyl) pyrrolidin-1-yl]propoxy

69 3,5-difluorophenyl 3-{[(2S)-2-hydroxypropyl] amino }propoxy

70 3,5-difluorophenyl 3-{[(2R)-2-hydroxypropyl]amino }propoxy

71 3,5-difluorophenyl 3-[(38)-3-hydroxypyrrolidin-1-yl]propoxy
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3-[(2-fl|uoroet hyl)|(2-hydroxyet hyl) am nol phggoxyethyl)amino]propoxy
81 2,3-difluorophenyl | 3-[(2S5)-2-(hydroxymethyl) pyrrolidin-1-yl]propoxy
82 2,3-difluorophenyl 3-[(2,2-dimethylpropyl)(2-
hydroxyethyl)amino]propoxy
g3 2,3-difluorophenyl 3-[(2-hydroxyethyl)(propyl) amino]propoxy
84 2,3-difluorophenyl 3-[(2-hydroxyethyl)(isobutyl) amino]propoxy
85 2,3-difluorophenyl 3-[cyclobutyl(2-hydroxyethyl) amino]propoxy
86 2,3-difluorophenyl 3-[cyclopentyl(2-hydroxyethyl) amino]propoxy
87 2,3-difluorophenyl | 3-[(2R)-2-(hydroxymethyl) pyrrolidin-1-yl]propoxy
88 2,3-difluorophenyl | 3-[(2-hydroxyethyl)(prop-2-yn-1-yl)amino]propoxy
89 2,3-difluorophenyl 3-[(cyclopropylmethyl)(2-
hydroxyethyl)amino]propoxy
90 2,3-difluorophenyl 3-[(cyclobutylmethyl)(2-
hydroxyethyl)amino]propoxy
91 2,3-difluorophenyl 3-[(2,2-dimethoxyethyl)(2-
hydroxyethyl)amino]propoxy
92 2,3-difluorophenyl 3-[4-(2-hydroxyethyl) piperidin-1-yl]propoxy
93 2,3-difluorophenyl 3-(4-hydroxypiperidin-1-yl)propoxy
94 2,3-difluorophenyl 3-[4-(2-hydroxyethyl)piperazin-1-yl]propoxy
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7 3,5-difluorophenyl 3-[(2-hydroxy-1, 1-di net hyl et hyl ) am no] propoxy 58

, 5-di f | uor ophenyl 3-(4-nethyl pi perazin-1-yl) propoxy 59 3,5-difl uorophenyl
f et hyl (Wolmdssyet hyl ) arni nol propoxy 60 3, 5-di fl uor opremydBiA5845

2- (2- hydroxyet hyl ) pi peri din- 1 -yl]propoxy 61 3,5-difluorophenyl

e
4

-[4- (2- hydroxyet hyl ) pi peridi n-1-yl | propoxy 63 3,5-difluorophenyl
3-

5
3
3-
[
3-[4-(2- hydroxyet hyl ) piperazin-1-yl]pfi8poxy 62 3,5-difl uorophenyl
3-[
3- (3- hydroxypi peridin-1-yl) propoxy GABLEA dif| uor ophenyl
3-[ (2- hydroxybutyl) arninol propoxy 65 3,5-difl uorophgnyl 3-
[ 4- (hydroxynet hyl Ypi peri din- 1 -yll propoxy 66 BN5Zd; f1 uor ophenyl
3-[ (3- hydroxy-2, 2-di net hyl propyl ) am nol propoxy 6.3, \f | uor ophenyl
3-[(2R) - 2- (hydroxynmet hyl ) pyrrolidin-1-yllpro y 3 3, g“{ orophenyl
3-[1(2S)-2-(hydroxymet hyl) pyrrolidin- yIIpropoxy 69 3, 5- I"uor ophenyl 3-
( [(2S)-2-hydroxypropyl!| arnino)propoxy R quorophenyI 3-f
[ (2R) - 2- hydr oxypropyl] am no | propoxy | uor ophenyl 3- [(3S)-3
- hydroxypyrroli din- 1 - gp&gg;y\mo ’ CT/ G(B02/ 05845 -76 72
3, 5-di fl uorophenyl 3-[(BR) - & hydroxypg@rrol¥di nN'1 -yl ]propoxy 73
3, 5-di fl uor ophen k)S-[( - hydroxyet hyl ) (i sobutyl) am nol propoxy 74
3, 5- dlfluorophenﬁ droxyet hyl ) (propyl) am no] propoxy 75
3, 5-di fl uorophenyl 3-[allyl (2-hydroxyethyl)am noj opoxy 76
3, 5-di fl uorophenyl 3-[(2-hydroxyethyl) (prop-2- yn(fgyl)aniino]propoxy 77
3, 5-di fl uorophenyl 3-[(2-hydroxyethyl) (isopropyl) am no]propoxy 78
3, 5-di fl uorophenyl 3-[(2, 2-di net hyl propyl) (2 hydroxyet hyl )am nol propoxy 79
3, 5- dlfluorophenyl 3- [cyclobutyl(2 hydroxyethyl) anlno]propoxy 80
3,5-difl fren tteyctqpropytmethyt) 2 hydrpxyethyt) nmopropoxy ] 81
2, 3- d|f|u§f8§ﬁ 3-[(29) ge(hydroxynut %WBW%§rrolld|n 1dﬂ%]propoxy g2
Har nn 2.1 (9 | a9 IhaAl
2 3 d| fl \.u.n u'6|6\..||yl J |_\3(__megth(\)1)l(|| LII T pl UJ_yI }1f8 Ty UAy%LSIa"ﬁeal!lldxl}lllﬁhéJnyer}\
107 phenyl 119 6-(3-picolinyl)
108 4-fluorophenyl 120 2,3-difluorophenyl
109 3,5-dichlorophenyl 121 2-fluoro-3-chlorophenyl
110 2-methoxy-5-chlorophenyl 122 2,5-difluorophenyl
111 3-(trifluoromethyl)phenyl 123 2-fluoro-5-
(trifluoromethyl)phenyl
112 3-hydroxyphenyl 124 3,4-difluorophenyl
113 3-nitrophenyl 125 2,4-difluorophenyl
114 5-indazolyl 126 3-chloro-4-fluorophenyl
115 2-fluoro-4-bromophenyl 127 2-(difluoromethoxy)phenyl
116 3-chlorophenyl 128 3-cyanophenyl
117 2-fluorophenyl 129 3-bromophenyl
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131 2,3-difluorophenyl 3-[isopropyl(2-hydroxyethyl)amino]propoxy

132 2,3-difluorophenyl | = 3.[(2R)-2-(hydroxymethyl)pyrrolidin-1-yl]propoxy

133 2,3-difluorophenyl 3-[propyl(2-hydroxyethyl)amino]propoxy

134 2,3-difluorophenyl 3-[propargyl(2-hydroxyethyl)amino]propoxy

135 2,3-difluorophenyl 3-[isobutyl(2-hydrox yethyl)amino]propoxy

136 2,3-difluorophenyl 3-[neopentyl(2-hydroxyethyl)amino]propoxy
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WO 03/ 055491 PCT/ GB02/ 05845 -78 TABLE4 HN-N HN CONHX N N N)  (xx)
Compound x Conpound x 106 3-net hoxyphenyl 118 3, 5-di net hoxyphenyl 107
phenyl 11Wo063(0354pi col i nyl) 108 4-fl uorophenyl 120 2, 3-di feicacsrwplossagl 109
3, 5-di chl orophenyl 121 2-fl uoro-3-chl orophenyl 110

2- met hoxy- 5- chl or ophenyl 122 2, 5-di f| ud0ephenyl il
3-(trifluoronethyl)phenyl 123 2-fluoro-5 (tlifluoronethyl)phenyl 112

3- hydr oxyphenyl 124 3, 4-di fl uor ophen¥ABLEI® 3-nitrophenyl 125

2, 4-di fl uorophenyl 114 5-indazolyl 126 3-chl oro-4-fluorophenyl 115

2-fl uoro-4-bronophenyl 127 2-(difl uoronet hoxy)phenyl 116 3-chl or ophenyl

128 3-cyanophenyl 117 2-fl uorophenyl N3- br onmophenyl 5 WD 03/ 055491
PCT/ GB02/ 05845 -79 TABLES HN-N HN HRN N N, (Xxi) Conpound RY
=

z HN CONHR
~N
Y N{/I
(xxii)
Compound R Y Z
137 3-fluorophenyl 3-(4-methylpiperazin-1- (1-(2-hydroxyethyl)-
yl)propoxy piperidin-4-yl)oxy
138 3-fluorophenyl methoxy (1-methyl-piperidin-4-yl) oxy
139 2,3- methoxy methoxy
difluorophenyl
140 2,3- 2-methoxyethoxy 2-methoxyethoxy
difluorophenyl
141 2,3- 2-methoxyethoxy isopropoxy
difluorophenyl
142 3-fluorophenyl 2-methoxyethoxy isopropoxy
143 3-fluorophenyl methoxy (1-methyl-piperidin-4-yl) oxy
144 3-fluorophenyl methoxy methoxy
145 3-fluorophenyl 2-methoxyethoxy 2-methoxyethoxy

10



3-di fluorophenyl 3 -[ethyl (2-hydroxyethyl)am no] propoxy 131

fl uorophenyl 3-[isopropyl (2-hydroxyethyl)am nol propoxy 132

fl vwoaphssigl 3 - [ (2R)-2-(hydroxynet hyl ) pyrroli di nPCI/GBIops4SpOX Yy
3-di fl uorophenyl 3-[propyl (2- hydroxyet hyl ) am no] propoxy 134

fl uorophenyl 3-[propargyl (2-hydr@&iyet hyl ) am nol propoxy 135

fl uorophenyl 3-[isobutyl (2-hydroxyethyl)am nol propoxy 136

fl uorophenyl 3-[neopentyl (2-hydroxyethyl)am no]propoxy 5 10 15 WO
055491 PCT/ GB02/ 05845 -80 TABLE6 Eﬂ@ﬁh zZ HNHCONHR Ny N (xxii)
Conpound Ry z 137 3-fl uorophenyl ? yl pi perazin- | -
(1-(2-hydroxyethyl)- yl)propoxy plpelldln 4-yl)oxy 138 3-fl uorophenyl

met hoxy (1-nethyl-piperidin-4-yl) oxy 139 2,3- nethoxy methoxy

di fl uorophenyl 140 2, 3- 2- et hoxyet hoyn24Yet hoxyet hoxy di fl uorophenyl 141
2, 3- 2-nmet hoxyet hoxy isopropoxy difluofop toMHx 3- f | uor ophenyl

2- met hoxyet hoxy i sopropoxy 143 3- lef nyl “met hoxy

(1- met hyl - pi peri din-4-yl) oky 144 § | uor ophenyl net hoxy nethoxy 145
3-fl uorophenyl 2-nethoxyet ipxy xyethoxy

2
- di
-di
2
-di
- di
-di

Y N
(xxiii)
5
Compound X Y
146 3-fluorophenyl 3-[(2-hydroxyethyl)(isobutyl) amino]propoxy
147 2,3- 3-[(2-hydroxyethyl)(isobutyl) amino]propoxy
difluorophenyl
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5 10 WD 03/055491 PCT/ GB02/05845 -81 TABLE7 HN-N HN ~~~ -CONHX U Ny):)
N) (xxiii) 5 Conmpound x y 146 3-fl uorophenyl

3-[ (2- hydwoogessagl ) (i sobutyl ) arni nol propoxy 147 2, 3- PCT/GB02/05845

3-[(2- hydroxyet hyl ) (i sobutyl) arnino]propoxy difluorophenyl 10 15 20 WO
03/ 055491 PCT/ GB02/ 05845 . 82. Exanpleﬂl- Preparation of Conmpound 1 in
Table 1 - 243 f [6 rret hory 743 m)rphol | n-

an . IOHmmde(S
n) was reaCtéd((Wn{e'ﬂucﬁdyl’) (31910 hﬂxélr 1 ﬁpexﬁqumzﬂhh 4- 91)5rhﬁxopﬂHS[g@£z©l-ny])

0- (7-azabenzotri azol - N -tet r anet hg/l - uroni um

hexaf | uoac@phagéh%ﬁoemgz@@fs ngnolbmehmﬁmfpnmdq( Bbhw aspigreedyith anitiae (6ol f t | |

2.38 f
R R R L N SR R N
hydr ochl @éﬂaﬂu&%PﬁBsph&e 36038, 0.6 81Af £1d RSO ARG Rl ?nd ,utme mesilfate was

di ssol ved i n net hanol, adsorbed on silica gel, and purified by
chr omat o) 2pFr 36h. The solversavasevapEhted Vowcw,t\hatﬁlbwweﬁddﬁd tcatrlirmrﬂl@e and the

3: glhljg) r Or?n%%t&r%%as(acxd:llﬁedo ()w1%h ] Nehy%roc?lmj%uag%) to pf—I% 4 S dted 0% viBorad atd

the residue was dissolved in methanol, adsorbed on silica gel, and purified by chromatography

10 on silica gel. Elution with methanol : ammonia : dichloromethane (9:1:90) to yield compound
1 in table 1 (216 mg, 62 % yield) :

'H-NMR (DMSO dg, TFA) : 8.92 (s, 1H), 8.26 (s, 1H), 7.55-7.62 (m, 2H), 7.20-7.25 (m, 3H),
7.03 (m, 1H), 6.80 (s, 1H), 4.28 (m, 2H), 3.95-4.05 (m, 2H), 3.97 (m, 3H), 3.79 (s, 2H), 3.65
(m, 2H), 3.45-3.55 (m, 2H), 3.30 (m, 2H), 3.12 (m, 2H), 2.20-2.30 (m, 2H) :

15 MS (+ve ESI) : 518.6 (M+H)".
(5-((6-methoxy-7-(3-morpholin-4-ylpropoxy)quinazolin-4-yl)amino)-1H-pyrazol-3-yl) acetic
acid, used as the starting material, was obtained as follows :

a) 4-chloro-6-methoxy-7-(3-morpholin-4-ylpropoxy)quinazoline (227 mg, 0.64 mmol) in
pentan-2-ol (12 ml) and 6.0 N hydrochloric acid (0.25 ml, 1.5 mmol) was heated at 120 °C for

20 2 hours in the presence of methyl (5-amino-1H-pyrazol-3-yl)acetate (100 mg, 0.64 mmol).
The reaction mixture was cooled, the solid was collected by filtration, dried and purified by
chromatography on silica gel, eluting with methanol : ammonia : dichloromethane (9:1:90) to
yield methyl (5-((6-methoxy-7-(3-morpholin-4-ylpropoxy)quinazolin-4-yl)amino)- 1H-
pyrazol-3-yl) acetate (251 mg, 85 % yield) :

25 'H-NMR (DMSO dg, TFA): 8.96 (s, 1H), 8.30 (s, 1H), 7.37 (s, 1H), 6.82 (s, 1H), 4.32 (m,
2H), 4.01-4.10 (m, 2H), 4.01 (s, 3H), 3.86 (s, 2H), 3.70-3.80 (m, 2H), 3.69 (s, 3H), 3.50-3.60
(m, 2H), 3.35 (m, 2H), 3.18 (m, 2H), 2.28-2.40 (m, 2H) :

MS (+ve ESI) : 457.6 (M+H)".
b) Methyl (5-((6-methoxy-7-(3-morpholin-4-ylpropoxy)quinazolin-4-yl)amino)-1H-

30 pyrazol-3-yl)acetate (2.44 g, 5.35 mmol) in methanol (61 ml) and 2.0 N aqueous sodium
hydroxide solution (61 ml, 122 mmol) was heated at 80 °C for 4 hours. The reaction mixture

was cooled, the methanol was evaporated in vacuo and 6.0 N hydrochloric acid was added (to



MR (DMSO d6, TFA): 8.92 (s, IH), 8.26 (s, 1H), 7.55-7.62 (m 2H),

-7.25 (m 3H), 7.03 (m 1H), 6.80 (s, 1H, 4.28 (m 2H), 3.95-4.05 (m
, 3. 9WOrm3/08Hy1 3.79 (s, 2H), 3.65 (m 2H), 3.45-3.55rPCMGHEEN5843. 30 (M
, 3.12 (m 2H), 2.20-2.30 (m 2H): 15 M5 (+ve ESI): 518.6 (M+H)+.

- ((6-met hoxy- 7- ( 3- nor phol i n- 4-yl prop®3y) qui nazol i n-4-yl ) am no) - | H pyrazol
-yl) acetic acid, used as the starting material, was obtained as follows
a) 4- c#dltbf)othenmétummf?3(43~Th9rrp$1@'llal mezuha;npbwww@tﬁdnamwénct thp oligy

0. 64 )
0 & oy et R farSrabthiolt bn BB5s Soppipiped (T AGRL 83k Enidhaiy. T 1
-am no- (3. xﬂoﬂxﬁbﬁiﬂLylﬁropMk)))Q&iﬁiz@hﬂ 4(}129111&16 )-18-pfa zmrgy)acé'ﬂi@acﬁ@emm BEWLXE Ur e

was cool ed, the solld was collected filtration ried and puri i ed by
chr omat ogcl@ib)hy on silica gel, eluting with nethanol: ammoni a:

U508 PIENARS MO RAR: 44 TV AL, ) Ao TDa0 5P (audfed 3}

| - t
Egralza) ﬁg}’%}ﬁﬁm«;}wmﬁé 3, 3855 OZYI')?%%(m p5) EDHOM\@@D%@ 865 (ﬂiF@I)I) 8. 96

4.01-4. lmlﬁ(m 2]&92202)38(19,213)—1) 3. 86 (s, 2H) 3.70-3.80 (m 2H) '3.69 (s,
3H), 3.50- m 35 (m 211), 3.18 (m 2H), 2.28-2.40 (m 2H):
NI S (+veM§5§r*)VCE§§74é‘§g\% “b) Met hyl

(5-((6-net hoxy-7-(3- rmrpholln 4-yl propoxy) qui nazol i n-4-yl)ani no) -1 H 30
pyrazol - 3- yI)acetate (2.44 g, 5.35 nmmol) in nethanol (61 n1) and 2.0 N
aqueous Exainple?2 hRrépaxatitm efdCemnpeund 2 in 1 phenybe d

1
oz

PCT/ GB02 lf‘- @83 aci d| fy the m xture to pH 3- 4) The resi dual net hanol
was evap vacuo, and the solid was purified by chromatography over
an Qasi s copoAynmmalogdéstreacsipn tathyi ddsdritted(ift 6xarepledxputatarting with 3-fluoroaniline

o L s S LR A 0 TS, ) 207 5
(S 131 )} Y\g\gﬁ @Agﬁ(; TgAEOS 06 (s, 1%{% 8?0%111(15717 6027'9/@ gﬂ ﬁ%) 67@2 7241‘Qm 2‘}1)08

g (m 2 3760
V15 (m 7.321s, 121)2@82638 ((xmle,m)ss (5] BHY, 430 (BESRH); 4@@1@ 19 ((rmzHMon(s Hﬂhrrpl e 2

- PrepargLLon o2, S68TaVA), 3.50%.65 0n.2e, 335 5t 46T 5By 3328 (. 3y

MS (+ve ESI) : 536.6 (M+H)".

20 Example 3 - Preparation of Compound 3 in Table 2 - 2-(3-{[7-(3-chloropropoxy)-6-

methoxyquinazolin-4-yl]amino}-1H-pyrazol-5-yl)-N-(3-fluorophenylacetamide

(5-((7-(3-chloropropoxy)-6-methoxyquinazolin-4-yl)amino)-1H-pyrazol-3-yl) acetic

acid (7.83 g, 20 mmol) in dimethylformamide (78 ml) was reacted with 3-fluoroaniline (2.44
g, 22 mmol) in the presence of 1-(3-dimethylamino-propyl)-3-ethylcarbodiimide

25 hydrochloride (4.2 g, 22 mmol), 2-hydroxypyridin-1-oxide (2.22 g, 20 mmol) and
diisopropylethylamine (2.8 g, 22 mmol) at 50 °C for 1.7 hours. The solvent was removed by
evaporation in vacuo, the residue was triturated with water (twice), and purified by
chromatography on silica gel, eluting with dichloromethane : methanol (95:3 to 85:15) to give
compound 3 in table 2 (4.5 g, 46 % yield) as a beige solid :

30 'H-NMR (DMSO dg) : 8.47 (s, 1H), 8.02 (s, 1H), 7.60-7.68 (m, 1H), 7.40 (m, 2H), 7.20-7.30
(s, 1H), 6.88 (m, 1H), 6.84 (s, 1H), 4.27 (m, 2H), 3.96 (s, 3H), 3.84 (m, 2H), 3.78 (s, 2H),
2.26 (m, 2H) :



met hox-y- 7- ( 3- nor phol i n- 4-yl propoxy) qui nazol i n-4-yl | am no) - | H pyrazol - 5-
yOacet anti de An anal ogous reaction to that described in exanple 1, but
starting wiotds/o8s461 uoroaniline (37 A, 0.41 mmol) vyi el ded pecangranas4? in
table 1 (34 ng, 19 %yield): 15 "H NVR (DVSO & TFA): 8.96 (s, 1H), 8.30 (s,
1H), 7.60-7.70 (m 1H), 7.32-7.42 (m 34y, 7.32 (s, 1H), 6.85-6.92 (m
IH), 6.83 (s, 111), 4.30 (m 2H), 4.00-4.10 (m 211), 4.01 (s, 3H), 3.85
(s, 2H),MS.(69cESY) : 25,6 BIHH3.60 (m 2H), 3.35 (m 2H), 3.16 (m 2H),

2.25-2. 4 2H) : VB S|): 536..6 +. EXx - .P i
ot - Comonrli s Fhloiapspx S aapbipe it Yok f-g AR S e hER2 2 O
et hoxy guleRag i stirding Ha@ian Was bbtaRiéa @ @ircvs :V1 ) - N- (3- | uor ophenyl ) acet ani de

(5-((7-(3-chl oropropoxy) - 6- net hoxyqui nazol i n-4-yl ) am no) -1 H pyrazol - 3-yl)
acetic a®i d (X.m8i3tuge o249 bemmyloxyi imethosytepzildehyde(thy g, 89 mmolvesodiugmnadetste wi t h

3-fl Pl 2.44 , 22 ) ip th f S
1. (3- o ndDh Lie S PagSryEminingtoch Petia o Rh der oS oh e BESHcaFI LSO AL G 22
Mol ), Zndayddr ¥R for 811 géu8r§. T&ég%mr%\lgasz%aﬁmrat%g aflRle)/ vaiét (1000 ml) was added

di i sopropyl et hyl am ne ( at 50 'C for 1.7 hours. The sol vent

was r enotedbie tegidue f@pongs istinkyisnlidnélauonixtdnewraesq':lmaéseadawith pquaepnas@liumi t h wat er
(tw ce), d.purified b chr gmat,oqr aphy on si i ~—~elutin ith

di chl or dﬁ%ﬁ%sqlum%%wwf%‘@% %0@ F‘%@‘ﬁtﬂat“(? (g?‘@oq‘?gmﬂéﬁ“@gf“ﬁﬁq(ﬁbl e 2
(4.5 9, @8 Washeg8hdh ﬁél\psoaﬁl'ngﬁycfr&ihg(10@%f),%rM¥31@(m@Qn@th§l died(Sver 1H), 8. 02
(s, 1H), 7.60-7.68 (m 111), 7.40 (m 2H), 7.20-7.3 (s, 1H), 6.88 (m

1H), 60 Srhagresiuii-ulphht Bolvant &aporatiGn Sbvacse, tBtdyatiod. d4ha mepida¢vithhex@e(s, 2H),
(ZM%-EI) S_m etﬁﬂ) acétaé/e\?&ol’);/agc? gcﬁ%%ticﬁlcg t%(s)gl/ic{) bSy8sA{1%tioﬁ %ﬁfatilc\)/r? YI(GT(YC% Egéxgz:yloﬁg- - 6
(5-((7- (3 - i | :4-yl ) am no) - | H pyrazol - 3-yi
acetic a%?%gk%gg%ﬁggéglﬁg%sg%ﬁﬁ@ﬁ%@é@é{ é,aﬂlévés 2)bt ai nzad asp%/ol | ows :yag A
m xt ure 'H-NMR&DMB@Hy)- I-38eh O B 19 ah gy dd 8((4,2H)g3.8649 3kHol ), sodi um

acetate 5 (106.9, .1.29 nol), hydroxyl am ne hydrochloride (90 g, 1.29 nol)
and acetM® (aYﬁ%Sl%Sé@ @I’I)H)Was heated at reflux for 21 hours. The sol vent

g Cas) at e.gf:é'}[i}.ﬂagidr?ﬂml %dc{e&%‘%vlg‘lu) ni ﬁfﬁ@gl&l h@oh{}ﬁolg I&ﬁjmﬂ%e form ng

a sticky ‘soli xtufe was neutrallse ueous So ydr oxi de
sol ut i onPdvirdsiedx-beanlexy-3amicthod iyl oioite ( Fag &2 (i2mx]) 636 adilgd anditbe nrixjare c
sol ut’ Cmw e faas e er { hml' ° NAlsl%()j(i tlfllmm? Xc(:jcru?rXi dr?d gh]éotgmnlr)afurg »rvlasn gongr]éﬁgd )
and t henVameddo@def over 10 minutes. othe ed a p
at < 30 °C using an ice bath. The mixture was stirred at 23 °C for 20 hours then poured into
ice / water (1000 ml). After stirring for two hours the yellow solid was collected by suction
20 filtration, washed with water and dried to yield 4-benzyloxy-3-methoxy-6-nitrobenzonitrile
(10.1 g, 85 % yield) as a yellow solid :
"H-NMR (DMSO dg) : 7.95 (s, 1H), 7.70 (s, 1H), 7.40 (m, 5H), 5.30 (s, 2H), 3.95 (s, 3H) :
MS (-ve ESI) : 283 (M-H)".
c) A mixture of 4-benzyloxy-3-methoxy-6-nitrobenzonitrile (46 g, 162 mmol), sodium
25 bicarbonate (95 g, 1.13 mol), water (750 ml), dichloromethane (550 ml) and
tetrabutylammonium chloride (30 g, 108 mmol) was rapidly stirred at 20 °C and treated
portionwise with sodium dithionite (66 g, 379 mmol) over 2 hours. The mixture was stirred
for a further 1 hour then the phases separated. The aqueous phase was extracted with
dichloromethane (2 x 200 ml) and the combined organic solution washed with water (300 ml)
30 and dried over magnesium sulphate. The solution was concentrated to 250 ml and 4.0 N

hydrochloric acid in 1,4-dioxane (150 ml, 0.6 mol) added. The reaction was then diluted with

diethyl ether (1000 ml) and cooled on ice. The resulting solid was collected by suction



10 magnesi um sul phate. Sol vent evaporation in vacuo, trituration of the
resi due with hexane ethyl acetate (3: 1) and collection of the solid by
sucti on fwbtomsasidsen yi el ded 4-benzyl oxy-3- met hoxybenzoni t PClTaecK0283849, 80 %
yield) as a brown solid: "HNW (DVMSO d,): 7.38 (m 711), 7.19 (m 1H),
5.18 (s, 2H), 3.80 (s, 3H: NS (-ve 88l): 238 (MH-. 15 b) Acetic acid
(17 M) was added slowy to nitric acid (40 m, 440 nmol) at 5 T. Powdered
4- benzy| filaypticn anet Washyd enithahiéthylidtleer (T splid 42 sriwed invaethanid 00Pmd) ahé i xt ur e

d to 23 QC 10 A d d, t he .t t
was cont P cagonie soufon ol Al hAS R FRatnds sfBc e TP AER h " 53
QC for 2Q;0Q4s %o{ {H;c\gvh @gﬁ ggn fitt#®ion! w&héd Wﬁh%atérlﬁlgﬁlaﬁb])and%’%g bn §c¥du5 khng for

two hours the ye was collected by suction 20 filtration, washed
wi t h wat geld@aamidoidebenoylyi yolSemdthbeyheyt oty S3de, B2 %y yigld)ias hglndmmnsmltdi e

7,70 (3B oS3 b5 6B Bl (B 0 G0 0 0 1 O )

(MH) - %:k Qghzture of 4-benzyl oxy- 3- nmet hoxy- 6 nltrobenzonltrl le (46 g,
162 mml , m 25 bicarbonate (95 g, 1. 13 nol), water (750 m),

di chl or oviSt(kenES))5264 My-Hhd t et r abut yI ammoni um chl ori de (30 g, 108 mmol)
was rapldly stirred at 20Tadtre B_H g) iumdithionite

(66 g, 3P9 MR INGrELbeRzZHERYe -MmpHiox W?ﬁl 3?588“" B} © ef‘ﬁrther I

hour the X
di chl or OQEE)(EEIH)QD %;‘? tezle\gﬂﬁnl ; m@ﬁe co Bg?gla%??: ngo?ﬁ%ﬁgﬁgv\%\ﬁglﬂgé wth
wat er 1§ 39h stoy Bsilkwidn of s&ldern v@maimgn €ei mtrasnmmqm}mta&ure'ﬁh 03 T LA fter? homss

concentrat ed to 250 mM and 4.0 hydr ochl ori ¢ aci i oxane (150 m ,
0.6 nol )thaaefaton waecqaketanddHtefitoraBAvL? ?raeéammtwq Saln“%tlrﬁ‘ﬁlfqté%‘ﬁé”ras(looo m )

B e e T e

03/ 055491 tration a washed w t ether. The

sol i d wefltation aeidried inphdianolyidld B00G-(behzydod))-2saydhoh hethax yphestl NSS! ut i on
(800 m) added the m xture stlrred for | hour. The solid was

col | ect e‘HnESh)’BHE‘E)ql?Glgnﬁflglaﬁﬁbltq HH0 HyiskBas aPrw el et hanol and dried in
5?2?3)5 08K FORSRTAT (A At SRR g8 G (5%, 952
1H), 6. 597@ &, 3HK)3.05(s68H), 955, BH):, 5.02 (s, 2H), 3.65 (s, 3H) : M (+ve
ESI): 254 ( MtH) +.
MS (+ve ESI) : 310 (M+H)"
MS (-ve ESI) : 308 (M-H)".
e) N'-(5-(benzyloxy)-2-cyano-4-methoxyphenyl)-N,N-dimethylimidoformamide (110 g,
20 356 mmol) and trifluoroacetic acid (600 ml) were heated at reflux for 15 minutes. The
reaction was evaporated in vacuo and then azeotroped with toluene. The residue was triturated
with diethyl ether and the solid collected by suction filtration. The solid was dried in vacuo to
yield N'-(2-cyano-5-hydroxy-4-methoxyphenyl)-N,N-dimethylimidoformamide (112 g, 95 %
yield) as a light brown trifluoroacetate salt :
25 'H-NMR (DMSO dg) : 8.39 (s, 1H), 7.38 (s, 1H), 6.90 (s, 1H), 3.80 (s, 3H), 3.25 (s, 3H), 3.17
(s,3H):
MS (+ve ESI) : 220 (M+H)"
MS (-ve ESI) : 218 (M-H)".
f) A mixture of N'-(2-cyano-5-hydroxy-4-methoxyphenyl)-N,N-dimethylimidoformamide
30 (21.9 g, 66 mmol), caesium carbonate (998 g, 300 mmol) and 1-bromo-3-chloropropane

(11 ml, 110 mmol) in acetonitrile (300 ml) was heated at reflux for 1 hour. The reaction

mixture was cooled and the solvent evaporated in vacuo. Water (200 ml) was added and this



d) 2-am no-4-(benzyl oxy) - 5- net hoxybenzonitrile (100 g, 394 mmol) in toluene
(1400 mM) was treated with di net hylf ormam de di net hyl acetal (100 m, 940
mrol ) at wefd3wzs4910 with slow distillation of solvent to mraTrami2zRs5g4e
internal tenperature at 105 T. After 3 hours the solution was cool ed and
filtered to renmove a small anount of s@8bkid. The filtrate was evaporated in
vacuo, the residue triturated with diethyl ether, the solid collected by
suct i on wis dxtraeted evithatichldmoimethane (2/ad 6@ mtlo The etginic solution was washed with

i V-(5-(henzyloxy) - 2- no- 4- nmet hox enyl ) - N, di ret hyl i m dof or man-i,i de (|
10 6. SRR At SRR A SThete TR BISERG VaPoras ot Gt i 7° 46
(m 511) i i ith Qi : : 7 3. 02
(5, 3y s Fsighp il o DI oty A ol i fectel B spctin Blubion SRS 1y -
e) | V- ( Gn(vaenziyl yoelg W-25-¢3raloroprapek ned-g pdnerdrmetidkyphemgb VIVt mi dof or mam de

110 g, .20 356 mmpol) and | fluoroacetic acid (600 m) were heated at
ﬁefl u>g<]5 f%meﬁyﬁmlMPé%mrﬁﬁéHﬁ t 10 ﬁab%s it lided in)vacuo and then
azeot r opgdn e. St 6t U i i7et her and
the soli ?W%@%@’Jy g@sgus-(?[tlg ’ofnmf :]I@;7I I?%tl ’né'%l’&sléjlg?)’l%ijlcis %js}h)drgigéb?nm’\e/gaz(ﬁo to
yi el d | \(s(3H) 305ds,3Hy 296Xy, 38D 2t homydHenyl ) - NN- di met hyl i m dof or mam de (112
g, 95 %_yvield) as a light brown trifluoroacetate salt : 25 'H NWR (DVSO Q
8. 39 (s,Mém)*,Ve .S§82(9§-,4(g’h711) 6.90 (s, IH), 3.80 (s, 3H), 3.25 (s, 3H), 3.17

(s, 3H) ;y M5 ((tye £ . M AV - i Xture
of N-(2- yanoIfISyng?gévp %ﬁg)%g%aéﬁedr\@le?@ mﬁm%yfd}@ne@% @dr?g?nﬁ%agﬁd %no

(21. 919, (266 nigy0l78, mmap $h usetic acid¢0atml) (29 8eged 308 nmatinyl X 5-amino-1H-pyrazol-3-

| - br ono- 3- chl oro?ropane (11 m, 110 mmol) in acetonitril (5300 rﬂ_)C S

heat ed axaceiaieyh 1§ BIE, & Taumol) ¥HEIRE ferth . THodpohare uias ceelotdbe aavtic atid

sol vent | C atDi 03/ 055491
oo cop 2T SEBARBRED ih DadCHft tdffiuc faARed by Bt hy %llicgfgb\éﬁ“? g oo

or gani ¢ wih ufeiinoleanmasia e dichldrémethanen®: 10 F1), wl yield mekticyl i(Bd(7e@er nmagnesi um
sul phate. The sol vent was evaporated in vacuo and _the residue t:é’t rated
with di esgmop@pRey)-6-mstoxyayipazala-4cdlantpoletH pyrazak3ybacetate Qr@t% 94Rd dried
in Vaﬁi())(itﬁ]]%?jxi z?clsr%arkl\é'gfig"-(?" chl or opr opoxy) - 2- cyano- 4- net hoxyphenyl )-N, N 5

I .

di et of ormamde (17.7 g, 91 %yield) as a white solid:
"H-NMR (DMSO dg, TFA): 8.93 (s, 1H), 8.28 (s, 1H), 7.32 (s, 1H), 6.80 (s, 1H), 4.02 (m,
2H), 4.00 (s, 3H), 3.75-3.85 (m, s, 4H), 3.65 (s, 3H), 2.30 (m, 2H), 1.90 (s, 3H) :

MS (+ve ESI) : 406.5 (M+H)".
h) Methyl (5-((7-(3-chloropropoxy)-6-methoxyquinazolin-4-yl)amino)-1H-pyrazol-3-

20 yl)acetate (100 mg, 0.247 mmol) in tetrahydrofuran (1.2 ml) / water (0.6 ml), was stirred with
lithium hydroxide (21 mg, 0.493 mmol) at ambient temperature for 18 hours. The mixture was
acidified with 6.0 N hydrochloric acid to pH 4 and the solid was recovered by filtration,
washed with water and dried to yield (5-((7-(3-chloropropoxy)-6-methoxyquinazolin-4-
yl)amino)-1H-pyrazol-3-yl)acetic acid (72 mg, 75 % yield) as a beige solid :

25 'H-NMR (DMSO d¢, TFA) : 8.95 (s, 1H), 8.28 (s, 1H), 7.32 (s, 1H), 6.80 (s, 1H), 4.33 (m,
2H), 4.00 (s, 3H), 3.83 (m, 2H), 3.74 (s, 2H), 2.40-2.50 (m, 2H) :

MS (+ve ESI) : 392.5, 394.5 (M+H)".
Alternatively, N’-(5-(3-chloropropoxy)-2-cyano-4-methoxyphenyl)-N,N-
dimethylimidoformamide (14.78 g, 50 mmol) in acetic acid (40 ml) was heated at reflux with

30 (5-amino-1H-pyrazol-3-yl) acetic acid (8.1 g, 57.5 mmol) for 1.5 h. The reaction mixture was
cooled to ambient temperature, water (250 ml) was added to the mixture and the solid was

recovered by suction filtration. The solid was washed with 1) water, ii) ethyl acetate and iii)



"HNWR (DMSO d,) : 8.89 (s, 1H), 7.07 (s, 1H), 6.75 (s, 1H), 4.15 (t, 2H),
3.77 (t, 211), 3.70 (s, 3H), 3.05 (s, 3H, 2.95 (s, 3H, 2.18 (m 2H M5
(+ve ESI)wo0200653491 M+H) +. Q) PCT/GB02/05845

N - (5-(3-chl oropropoxy) - 2- cyano- 4- net hoxyphenyl ) - NN- di et hyl i m dof or mam de
10 (230 ng, 0.78 mmol) in acetic acid -7 m) was heated with methyl (5
-am no- 1 Hpyrazol-3 - yl)acetate (110 ng, 0.74 mmol) at reflux for |

hour. Thdiethykethersangdalsied dovando at hé *Geeyield @l (3- vl@lgmm@whﬁe@bthwyv acuo, and

et hanol S uriPes g R DR e it - Efo g Ratig ELEe ko wdliodr: (o
chl or opr gpoxyés- énmetmpisy@wr@ymdeac feid (3. @12%@&)22 JThTR)g)'ﬁzlﬁéthéﬁTo\Y?%ﬁt\ﬁdse (219

ng, 69 % 15 yield) as a cream solid: TFA ﬁ
8.28 (s adldel)i to @ nBLrufesof m¢ﬂb1an06(3a)rn()smd1111@x)yl ckuo@lze (Il nﬂ)—ptO‘ZCdﬂle(rssutmg)

ESI7)5 : gfogl_l uielwqq)sgg%@]j’orl\;g%p eva Ii?ofated an% t‘:g}esgdue )phnfl ec? l())y ghr’omawgrap y%n
(5-((7- (ﬁligat‘%ég%é?%WNﬁleﬁfaﬂgﬁ NS h nal%ﬁio'rdhléjth%{e)(@m rﬂg ) td i ,;-blayxﬁe@ﬁﬁl(s 3 20

yl)acetate ( mmol ) in tetrahydrofuran ( wat’er (0.6
m ), wasarsinior e gymaiolFB-yl)acetitaith. 38/giM8xk geld)21 ng, 0. 493 nmol ) at anbi ent

hydr ochl SHRMBUEHRE 315245218 S0 CoFh e ke PHover ed by fitrati on
washed with water and dried to yield
(5-((7-(3-chl oropropoxy) - 6- net hoxyqui nazol i n-4- yl)am no) -

1H py nazEkalﬁnleI 4 eBxepacation of Q(Ytﬂpo_ugd 4’5n Yablecd Q-g?aﬂ g3mhilggpm IXy)-625 ' H- NVR
(DVBO d6, . (5, I'H),

4.33 (mime E(m 2H)

NS (+ '".h ,. -
N (5 Y%AE?%%ngﬁﬁﬁai %@“&W‘m ﬁ%&@%ﬁ@" e o

di met hyl ylydced mdre}ﬂﬁg, 101AmMo8 i 1g ,dlrﬁﬁhyﬂfmhl)anndn (Qﬁenl) ) was ceadted4dtnd,p- was heat ed
at reflux with

4 am no- H- pyr azol ceti.c aC| 8.1 g, 57.5
mmol ) £ ofifl EO@awhnﬁrﬁleE%%aé% F%Olhi%(‘ﬂ“EP@S?r%g Oéic(ﬁé’&)n? y HB‘E‘%E’PHa erature

sucti o S bl ARSI N2 0T S R Iy AA ah S Bich Spifing LSRR T8 £77, ¢
and ii | ) 10/Mnis3) 45920 foPCTH GBOER! Dhdsbbvent &ds elvapbfaydd zﬁtvhewo a‘mﬁhd resﬁiﬂle iwasvacuo

at 50 "Cto yield (5-((7-(3-chl oropropoxy) - 6- rrethoEdiy
qui nazol §rikura e?lW&ﬁNﬁ@)“@-ﬂb?F%§251“83’V%9P5'Sé‘éé/@$ gisslyed in MiXGWEIObw solid (13.6

g9, 69 %é'lkﬁ% meth e{n}a 35% nl?agi‘lm \,\Q?'ZOB’ Ads B ARG sifica D AePutifie DY LhiomalsgriphyO- 022

mmol ) in
on s1hca gel, eluting with dichloromethane : methanol (95:5 to 85:15) to yield compound 4 in

20 table 2 (2.45 g, 49 % yield) as a beige solid :
'H-NMR (DMSO dg) : 8.47 (s, 1H), 8.02 (s, 1H), 7.36 (m, 2H), 7.20 (s, 1H), 6.94 (t, 1H), 6.84
(s, 1H), 4.27 (m, 2H), 3.96 (s, 3H), 3.83 (m, 2H), 3.79 (s, 2H), 2.27 (m, 2H) :
MS (+ve ESI) : 503.5, 505.5 (M+H)".

l o v

25 Example 5 - Preparation of compound 5 in table 2 - 2-(3-{[7-(3-chloropropoxy)-6-

methoxyqguinazolin-4-vllJamino}-1H-pyrazol-5-y1)-N-(2.3-difluorophenyDacetamide

3-{[7-(3-chloropropoxy)-6-methoxyquinazolin-4-ylJamino }- 1H-pyrazol-5-yl)acetic
acid (3.91 g, 10 mmol) was suspended in pyridine (20 ml) in the presence of 2,3-
difluoroaniline (1.55 g, 12 mmol) under argon at 0 °C. Phosphorus oxychloride (1.53 g, 10
30 mmol) in ethyl acetate (2 ml) was slowly added at O °C and the resulting mixture was allowed
to warm to ambient temperature over 1.5 hours. The reaction mixture was diluted with ethyl

acetate (150 ml) and diethyl ether (50 ml) resulting in the precipitation of a red solid. The



added to a m xture of methanol (32 m) and thionyl chloride (3.15 m) at O
"C. The resulting 5 mxture was stirred for 18 hours, evaporated and the
resi due pwoiioss#oby chr omat ography on silica gel, el utingcadBozostssanol
amoni a: di chl oronmet hane (9:1:90), to yield rret hyl (5- am no-

1H pyrazol -3-yl)acetate (1.58 g, 48 %388eld): 'H NWVR (CDC13): 5.52 (s, 1H),
3.70 (s, 3H), 3.61 (s, 2H). 10 Exanple 4 - Preparation of Conmpound 4 in
Table 2 sol@msx{:cmgpedw(;pdmmﬁﬂ@)aygn @lried and re- suspended in water (100 ml). The

h | di f |
o do” RAIBESaePBa O3y S ABRER o BRasohat isN lienihrRARI | ¢
am no | pydrbkiBY §AER, 5Afté’rI ])Safﬁﬁlbte@ s@&ing, thd sSlid Gas A@oVaFed, Mdried, and purified by

dlnethylfornamde(ZO ) was reacted wth 3,5- dlfluoroanlllne(l 42 ,
11 nmol ) cliromatographe ee sidiea gél. Ehl(ﬂ@nd&nﬂnshmlbmmemapc opiethangl (95/5¢ ahd/incepagrsldi i de

hydr ochl or.i de and 2- di ne-

07" 700 oS a8 distlorneubiicy MRl dmrionid SlseAaRRladaOritund s 18 B Ao
and the HigR sQHE(BSe 5br%>,w1®t .ed twice with water. The resulting wet paste
was dissolved 1h a mxture of dichloronethane: nethanol (80:20), adsorbed

onto si | IH-AMRI (DM8Oly TFARGS. B@(&h%rﬁ%@&)@r Hhy . 73dm,dH)i T33 ¢ellH).&l Lx-7A§ wi th

2 (2. 45 G5 U9 683 (St R0 ghodTyaBs 565%%%%@%58%%% o apyg? 170y
8.02 (s, ( 7.20 (s, I H, 6.94 (t, | H, 6.84 (s, 1H)
4.27 (mMSA?)VCEgB 5?39@4’2@3 83 (m 2H), 3.79 (s, 2H), 2 27 (m 2H MB
(+ve E®I) : 503.5, 505.5 (MtH)'. 25 Exanple 5 - Preparation of conpound 5
in table 2 - 2434[743-tg:hl 0

rrethoxyg ' : d RopkeRy| ) acet a
m de gglerg‘Z‘OQo#ﬁ-@ﬁgtl{op@&@ﬂﬁﬁﬂﬂf(wﬂ]aﬁnnm# [ﬁ’lrifﬂﬂlg:'vl?ic@ tdn'ﬁd@ yI ] am n
ol - - -yl )jdacetrc acra (3.91 g, 10 nmol) was suspended in
pyri di ne (20 B3H{)7- (mchlmte)pmpesye)q@medfox&qlﬁnazdﬂlméuyiﬂamlmbHlﬁbp}(ramﬁué Wlacdt nmol )

acetat o (00 AL BbEmal b LEaNE T UoRHmRAL? Bl R XTDPe vag

allo r ction

i xt s LBl L6 L R b P UG R i OB 50 )

resul ti nghylaarbbﬁnpdleal@yd@odmnw‘@w g, B édnmol) iadd Zﬂydrdﬂﬂ)ﬁﬁxﬁﬁﬂsztﬁiﬂe (433 mg,

PCT/ GB02/ 05845 -88 solid was recovered by sucti on filtration, éﬂ” ed and

re-sus pe?n?éﬂmplﬁ apf) & fqrdghhents. Theselvens was pvaporated dp yecug and tef 7egidud g t he pH

adj ust ed V. r

Ator 1oPiitichrenRlabl APty hics pouJBEsH S AN e AKET AR WL
mcreased polarity to dichloromethane : methanol (9:1) yielded compound 6 in table 2 (710

20 mg, 47 % yield) :
'"H-NMR (DMSO dg, TFA) : 8.94 (s, 1H), 8.28 (s, 1H), 7.85 (s, 1H), 7.48 (d, 1H), 7.35 (dd,
1H), 7.31 (s, 1H), 7.13 (dd, 1H), 6.83 (s, 1H), 4.32 (m, 2H), 4.00 (s, 3H), 3.84 (m, 2H), 3.83
(s, 2H), 2.30 (m, 2H) :
MS (+ve ESI) : 501.44 (M+H)".

25
Example 7 - Preparation of Compound 7 in Table 3 - 2-{3-[(7-{3-[ethy](2-

hydroxyethyl)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl}-N-(3-

fluorophenylacetamide
2-(5-((7-(3-chloropropoxy)-6-methoxyquinazolin-4-yl)amino) 1H-pyrazol-3-yl)-N-(3-

30 fluorophenyl)acetamide (97 mg, 0.2 mmol) in dimethylacetamide (1 ml) was reacted with 2-
(ethylamino)ethanol (53 mg, 0.6 mmol) at 90 °C for 8 hours. The mixture was cooled and

purified by preparative LCMS to yield compound 7 in table 3 (36 mg, 33 % yield) :



chromat ography on silica gel. Elution with dichloronethane : nethanol
(95/5) and increased 5 polarity to dichloronethane : nethanolic ammonia
(95:2) yiwbdsdssienpound 5 in table 2 as a pink solid (2. PETgBBOSAYi el d) :
"HNWR (DMSO d,, TFA): 8.94 (s, 1H), 8.28 (s, 1H), 7.73 (m 1H), 7.33 (s,
111), 7.15-7.22 (m IH), 6.84 (s, IH-894.30 (m 2H), 4.00 (s, 3H), 3.94
(s, 2H, 3.84 (m 2H), 2.30 (m 2H): NS (+ve ESI): 503.9 (MtH) +. 10
Exanpl e '¢1-NMR €PMSO ilgTH) : Go{sulH), 8.2D1s, T&D| 262-7-65NmO1EH) D2DFHE(yl, BH2A3- f
17-( 3-

chl or opr%%%‘??f)—(ﬁ’-’ r]rﬁ)%%/@uflﬁéz‘lcﬁq W‘Z?I'QI #2%{hdFNH %@‘b&ﬁr B3 H. W)%Qe%%% de
3-f [7-( - ui nazolin-4-yl] amno | -

1H pyraz%?ggbﬁgyggggﬁ?{g??’d@ﬁ?%ﬂ 3 mol ) vas dissolved in

di met hy 1¥MSr(ree ESHe 5688 M-HH)¥nd reacted with 3- 15 chloroaniline (536 ny,
4.2 mmol) in the presence of 1-(3-dinmethylam nopropyl)-3- ethyl carbodi m de
hydrocﬁloride (919 ng, 3.9 mmol ) and 2-hydroxypyridine- 1 -oxide (433 ng,

3.9 m'%@é%éﬁebafmﬂm% YthSound'$ jrs PhYE - NRS-rRbPRHAYAD- | (¥a8L0 and

t he resi purTiTed 0oy cnromatograpny on sitica gel.
di chl or ki (tevdro rohdim} 1-3ligropaxyi-6anettopyquinazofint 4 yl)amino]-1H-

di chl oronet hane ;. nethapol (9: 1) yielded conpound 6 in table 2 (7 10 20
ng, 47 oBxragelp-yliacetamide pvSO d6, TFA): 8.94 (s, IH), 8.28 (s, 1H), 7.85

(5 110 Aol by s St Gy oyl 40 e 3
2H) : 10NI52§ mneolEG)ed coBfound § Mttkble 3 (8 TgE&AMpyield] as arPofpetrieetsobd : of

Co 7 in Table 3 - 2-f3-[(7-f3-[ethyl (2-

o ?&-h@/?}m i TEO P98 ekt Ro F01H K09 7.78.% i T 7By ol - 5-
-vll - e

2" (5 (( £ 15 SORNBE ORTCRD VAT A 400,61 PR 254 5200 27y 80 . 18D

| H pyr azb0-3:791 (G, HH(),33. 1B 08.301(tmp 2Hp 12202 o gt 251), @e05CDZ0 (g, 1), 2.95:1( (mn

di et hyl acet ami defd(l m) was reacted with 2- (ethylan-tino)ethanol (53 ng,
0.6 ol 3t 890l 9moH)g 1 B8ur& (MFHEDR xt ure was cool ed and purified by

pr epar aty t, i enpound 7 in table 3 (36 ng, 33 %yield) : WO
03/ 05554291@/;3&#%82?8%&3@-"@8'9 "HNWR (DMSO d,, TFA): 8.95 (s, 1H), 8.29 (s,
1H), 7.62-7.65 (m 1H), 7.25-7.40 (m 3H),

Example 9 - Preparation of Compound 9 in Table 3 - N-(3-fluorophenyl)-2-(3-{[6-

methoxy-7-(3-piperidin-1-ylpropoxy)quinazolin-4-ylJamino}-1H-pyrazol-S-yDacetamide

An analogous reaction to that described in example 7, but starting with piperidine (85

20 mg, 1 mmol) yielded compound 9 in table 3 (31 mg, 23 % yield) :
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.65 (d, 1H), 7.34 (m, 2H), 7.32 (s,
1H), 6.90 (m, 1H), 6.83 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.85 (s, 2H), 3.54 (d, 2H), 3.27
(m, 2H), 2.96 (m, 2H), 2.90 (m, 2H), 1.84 (m, 2H), 1.60-1.80 (m, 3H), 1.42 (m, 1H) :
MS (+ve ESI) : 534.6 (M+H)".

25
Example 10 - Preparation of Compound 10 in Table 3 - N-(3-fluorophenyl)-2-(3-{[6-

Dacetamide

An analogous reaction to that described in example 7, but starting with pyrrolidine (71
mg, 1 mmol) yielded compound 10 in table 3 (58 mg, 45 % yield) :
30 'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.64 (d, 1H), 7.35 (m, 2H), 7.33 (s,
1H), 6.90 (m, 1H), 6.84 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.85 (s, 2H), 3.68 (m, 2H), 3.31
(m, 2H), 3.10 (m, 2H), 2.28 (m, 2H), 1.91 (m, 2H) :



6.83-6.90 (m 1H), 6.83 (s, 1H), 4.30 (m 211), 4.00 (s, 3H), 3.84 (s, 2H),
3.77 (m 2H), 3.20- 3.40 (m 6H), 2.25 (m 2H), 1.26 (t, 3H M (+ve ESI):
538. 6 ( MawpH3/0sE9EXanpl e 8 - Preparati on of Conpound 8 i nPCaltBn2/85845

N- (3-fl uoroPhenvD 2-f3-[(7-f3.

r(2S)-2-(hydrox-vneth-vl)pvrrolidin- | - =99 pr opoxyl - 6- met hoxvQui nazol i n- 4- vl
)am nol -1 H pyrazol -5--vl|acetam de An anal ogous reaction to that described
in exanpMs$ @velE$l) <286 M th L-prolinol (121 ng, 10 0.25 nmol) vyi el ded
conpound 8 in table 3 (86 ng, 62 %yield) as an off-white solid: 'H NW
(DMSO d,, TFA): 8.95 (s, 1H), 8.29 (s, 1H), 7.60-7.70 (m IH, 7.28-7.40

E m :23I|:|)|) , Ex&m nfh ﬁ re Hi'atiUﬂ)of (ﬁ)lﬁ lirﬁi 117 Talﬂe 31 NX-
s, , . )

) i_u e ; y : J-, i i) 1-18% '
1H), 1.70-1.85 1H) 15 N S (+ve ESI): 550.6 (M+H) Exanple 9 -
Pr epar étmc—egﬂ@rrpound 9 in Table 3 - N-O-fl uorophen-vO- 2434 [6-

met hoxy- 7- ( 3- RhRRATLEOIRthackibR kO MRAKdEAMIAZRhtPre4r, bl diaTh P Qlithlebhapylagasd - 5- V!
)acet am de An anal ogous reaction to that described in exanple 7, but

st ar t i ng(6di mp, pinpwl) yi¢lded ¢@Bpound 1ign tablerﬁwfﬂ(bmguﬁl &eﬂekibrrpound 9in tabl e 3

(3t (d. @f%’gﬁ'@@o%"ﬁ%ég@qggs 3y 1H)67 3 c?ﬁl"H)ii%m & 218) (7531
4.30 (m 1@, 954(n9q}f|2656 830 JH? . 2%%2}?—% oo%s Fgﬁ),gsrihss ?%H)%@(m,(m), ?.lr% 12.96

(m 2H), 279 60- 1 2 (m 1H M
(+ve ESIjm, 2313)43@9((%%1}2212@1 2l e 10 - Prepar ation of Compound 10 in

Table 3 2-(3-f [6.
met hoxy- P/I 3""5%5 q%gfgn&( % pr opoxvVv) qui nazol i n-4-vl | am nol -1 H pyrazol - 5- -yl

)acetam de An anal ogous reaction to that described in exanple 7, but
starting with pyrrolidine (71 ng, | mol) yielded conpound 10 in table 3 (5

8 ny, 4SEampld 12)- PiePatdtioniR G@@@mﬁlz nTFnablea Q-ﬂgoggggen@) @_{1 EZ-{&;H)
7.64 (d, . 3. (
4.30 (m '

3.10 (m pg,l;)ml g_vg}gc&gﬁnm 191 (m 2H) "VIO 03/ 055491 PCT/ GB02) 05845 - 90-

An analogous reaction to that described in example 7, but starting with 2-amino-2-
methyl-1-propanol (89 mg, 1 mmol) yielded compound 12 in table 3 (47 mg, 35 % yield) :
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.62 (m, 1H), 7.34 (m, 2H), 7.32 (s,
1H), 6.88 (m, 1H), 6.84 (s, 1H), 4.32 (m, 2H), 4.00 (s, 3H), 3.85 (s, 2H), 3.46 (s, 2H), 3.10

20 (m, 2H), 2.10 (m, 2H), 1.24 (s, 6H) :
MS (+ve ESI) : 538.6 (M+H)".

Example 13 - Preparation of Compound 13 in Table 3 - N-(3-fluorophenyl)-2-{3-[(7-{3-

[(2-hydroxyethyl)(methyl)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-

25 pyrazol-5-yllacetamide

An analogous reaction to that described in example 7, but starting with 2-
(methylamino)ethanol (75 mg, 1 mmol) yielded compound 13 in table 3 (88 mg, 67 % yield) :
"H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.3 (s, 1H), 7.64 (d, 1H), 7.35 (m, 2H), 7.33 (s,
1H), 6.90 (m, 1H), 6.84 (s, 1H), 4.30 (m, 2H), 4.01 (s, 3H), 3.85 (s, 2H), 3.77 (t, 2H), 3.15-

30 3.45 (m, 4H), 2.38 (s, 3H), 2.30 (m, 2H) :
MS (+ve ESI) : 524.6 (M+H)".



NIS (+ve ESI): 520.6 (M+H)'. Exanple 11 - Preparation of Conmpound 11 in
Table 3 - N-O-fl uorophenYD- 2-134(7- 13-

r ( 2- hydr oweaBhssa) am nol pr opoxyl - 6- net hoxy(i ui nazol i n- 4- viPcariBwlosg4s- pyr azo
| -5- 5 yll acetam de An anal ogous reaction to that described in exanple 7,
but starting with ethanol arni ne (61 mP1-1 mmol ) vyielded compound 11 in
table 3 (80 ny, 77 %yield) H—NI\/R(DIVISOdG TFA) ; 895(s

(s, 1H), EXafple( 1 - Ridpa gond Tdlde 3 flg 1

| H),

2H), . > 13 3 \ oL 38 1 L -t . 5 L

Pr epar at | ﬁ'm 0} Y la@t;i:h?cll@?" N-(3f|uoroPhenvD2f3f(7J3

[ (2- hydr ol propoxyl - 6- met hoxygui nazol i n-4-yl)am no

| -1 H 15 pyr aAoIanﬂo@dm;creacmrmndethﬁnd@snabecdgowsamphdt butrstarting Iwaﬂh 2dssiopided in

| 7, but st th 1 |
;Tglngeg E@Fﬁyﬁwﬁ%‘ ?r? qlﬁgt%llén@osﬁq‘?@ coggeo&)@%lgm)abi%r 0(91@'_ 379‘5%%%) i6 mol )
TFA y
|H)) 6 8?}“1\5‘13 (B}\Jfg%dgﬁ%)(%%lw IH% (é rTBH) *7%3 (Z 1?16 (7%5%%&%) 573756%2(;(5%')
3.46 (s 1Hb-,|)6,90'3(m 11091) @83 (TR 32 @, 26D, 400(23}1) 3.852(&; pH), %579 (d) B, 366 ESI ) -
N0- 1 Liof uo%plﬁ@nw 0! St (. SRBT 254 00 A, SHRSURE 0d (b, TR od 3my

[ (2- hydrmgl ? Q) (ﬁtéq%h)dﬁiﬂ nol propoxyl - 6- met hoxygui nazol i n-4--vl)ani nol -1

H 25 pyraz ‘acet An anal ogous reaction to that described in
exanplie 7, but starting with 2- (net hyI anm no) et hanol (75 ng, | mnol)

yi el ded corrpound 13 in table 3 (88 ' ( O d6, TFA):
8.96 (s, ExampleslS> Preparation of (o = g 3 N-(Ffluorophes 6. 90
(m 1H, Rudkv B3¢ 1 n&mmém”&] -4 1§§u L1 raz%l. 7 (1,
2H), 3. 15" o), 2. S0 M H)

WO 03/ OSE%tmeGBOZI 05845 -91 Exanple 14 - iDrepar ation of Corrpound 14 in
Table 3 - uor ophenyl ) -243- 1[ 743- f
[ 1- (hydr oxyrreAn;anylogowﬁev@mon)t@ 813y fesgrbaddn e aippley) bet St M@ nazol i n- 4-

15 methylpiperazine (100 mg, 1 mmol) yielded compound 15 in table 3 (51 mg, 37 % yield) :
"H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.65 (d, 1H), 7.38 (m, 2H), 7.35 (s,
1H), 6.88 (m, 1H), 6.84 (s, 1H), 4.31 (m, 2H), 3.20-4.10 (m, 8H), 4.01 (s, 3H), 3.85 (s, 2H),
3.40 (m, 2H), 2.95 (s, 3H), 2.30 (m, 2H) :

MS (+ve ESI) : 549.6 (M+H)".

20

pyrazol-5-yliacetamide

An analogous reaction to that described in example 7, but starting with 2-amino-1-

25 propanol (75.1 mg, 1 mmol) yielded compound 16 in table 3 (80 mg, 61 % yield) :
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.64 (d, 1H), 7.36 (m, 2H), 7.34 (s,
1H), 6.88 (m, 1H), 6.84 (s, 1H), 4.32 (m, 2H), 4.01 (s, 3H), 3.85 (s, 2H), 3.69 (dd, 1H), 3.50
(dd, 1H), 3.33 (m, 1H), 3.18 (m, 2H), 2.23 (m, 2H), 1.23 (d, 3H) :
MS (+ve ESI) : 524.6 (M+H)".

30



vl I am nol -1 H pyrazol -5-vl )acet am de An anal ogous reaction to that described
In exanple 7, but starting with 2-am no-3- 5 nethyl butan- 1 -ol (103 ng, |
mrol ) yi ewded/ossaepound 14 in table 3 (40 ng, 29 %yield) PCT/dGBRE4SDVSO
dé, TFA): 8.96 (s, IH, 8.30 (s, IH, 7.63 (d, 1H, 7.65 (m 2H), 7.62 (s,
1H), 6.90 (m IH, 6.83 (s, 1H), 4.32 (9% 2H), 4.00 (s, 3H), 3.85 (s, 2H),
3.75 (dd, 1H), 3.66 dd, 1H, 3.23 (m 2H), 3.03 (m 2H), 2.27 (m 2H),
2.08 (m 1H), 1.02 (d, 3H), 0.97 (d, 3H): M (+ve ESI) : 552.6 (MtH)'. 10
EI_X?gP:c |eu 2 ] algat : or}. o (Bor‘;goul{lndd il'75m ’Pal-)lig le]\’- 3-fluorophenyl)-2-
et NoXY - falidd e VR YARind §ird By} 6-iel R Aliz6HNANRinGT- S MV BRI - | FF YT
azol-5- yIracetant de An anal ogous reaction to that described 1n exanple 7,
but stary_}m;& 1 15 rret hyI pi perazine (100 ny, 1 mml) yi el ded conpound

é?sbn(té?bl 5 A BIWE%“S YF%“O I?C? l’s“g ‘E‘??Ff]f%ﬁi)\‘m eafg@uv]sg Bt stah Sl“iiiﬁm %V“g (“O’i‘ﬁjm‘ 6. 84
(s, 1H), 1‘3)1@81)16?111%@01) y%el%@d éorﬁﬁblﬁlmnakﬁablé?,%xﬁg 42%)5y1e1§) 85 (S 2H), 3.40
(m 214), 2:95 s, 3H) Yve ES (MeH) +. 20

Exanpl e HIGNMRr(aMS@tdb dIFFP@f 8%1(]801}@1 810 (b anDalZ)bé (@ ILH)NY 33 -(ifnl 21d),0pReyv ] ) - 2- f
3-[(7-f

r(2- hydrgk!g»@%ve DA (5 SR A bigdR: ¢01 65 EDIBE GuPHaAoh -2y P& ol - |
H pyrazolyy 298/, 26 250 @8, fﬁ@) q@ql(ﬁggm I SRGhian to that described in
exanpl e 7, but starting wth 2-amno- 25 propanol (75 1 ng, 1 mmol)

yi el ded MSn(BwaMI)lBS&Sn’) (MEIH)%’ 3 (80 ng, 61 %yield): 'HNWR (DVSO d6, TFA):
8.96 (s, 1H), 8.30 (s, 1H), 7.64 (d, 1H), 7.36 (m 2H), 7.34 (s, 1H), 6.88
(m IH), 6.84 (s, 111), 4.32 (m 2H), 401(s 3H), 385(s 2H), 3.69 (dd,
%::?) 3 a1 drs , Piy ' 2.3

Exanpl e @hvdnﬂkﬂn@eﬂﬂimIl-vl)br(ﬁmm]}ﬂndethangylﬂ'ﬁdllﬂ-@yl-[ammo[ 1H-erazol 5-

N- O-fl uor ophenYD- 2- 13- 0- 13-

f(4- hydrﬂiﬂﬂﬂ&ﬁ@@am’ nol pr opoxyl - 6- met hoxygui nazol i n-4-Yl)am nol -| H pyrazol -
5-

15 An analogous reaction to that described in example 7, but starting with piperidin-4-ol

(101 mg, 1 mmol) yielded compound 18 in table 3 (75 mg, 57 % yield) :

'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.29 (s, 1H), 7.64 (m, 1H), 7.36 (m, 2H), 7.34 (s,

1H), 6.90 (m, 1H), 6.83 (s, 1H), 4.29 (t, 2H), 4.00 (s, 3H), 3.85 (s, 2H), 3.66 (m, 1H), 3.55 (d,

1H), 3.40 (m, 1H), 3.12-3.35 (m, 3H), 3.00 (t, 1H), 2.80 (m, 2H), 2.00 (m, 1H), 1.75-1.95 (m,
20 2H), 1.60 (m, 1H) :

MS (+ve ESI) : 550.6 (M+H)".

Example 19 - Preparation of Compound 19 in Table 3 - N-(3-fluorophenyl)-2-{3-[(7-{3-

iperidin-1-yl]propoxv}-6-methoxyquinazolin-4-yl)amino]-1H-

25 pyrazol-5-yllacetamide

An analogous reaction to that described in example 7, but starting with 2-(2-hydroxy-
ethyl)piperidine (129 mg, 1 mmol) yielded compound 19 in table 3 (63 mg, 44 % yield) :
"H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.63 (d, 1H), 7.34 (m, 2H), 7.32 (s,
1H), 6.90 (m, 1H), 6.83 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.85 (s, 2H), 3.10-3.70 (m, 7H),

30 2.20-2.30 (m, 2H), 2.00-2.20 (m, 1H), 1.60-1.90 (m, 6H), 1.50 (m, 1H) :
MS (+ve ESI) : 578.7 (M+H)".



yll acetam de 5 An anal ogous reaction to that described in exanple 7, but

starting with 4-am nobutan- | -ol (89 ng, 1 nmol) vyielded conpound 17 in

table 3 (WO wpss#4L %yield): 'H NVR (DVSO d6, TFA): 8.96 @P€T1/dBdR/0s&530 (s,

1H, 7.64 (d, 1H, 7.34 (m 2H, 7.32 (s, IH, 6.90 (m 1H), 6.84 (s, 1H),

4.30 (m 2H), 4.01 (s, 3H), 3.85 (s, 2+%b3 3.45 (t, 2H), 3.14 (m 2H), 2.98

(m 2H) 220(m 2H) 167(m 2H) 150(m 2H): 10 NIS(+lve EBSI)]:3538.6
Exa o208 oy &t o O ‘ Cethin PrepIR z

15 An anﬁi:ﬂﬂ@l@ vi}%@&&inﬁﬂe to that descrl bed in exarrpl e 7, but startl ng wWith
pi peridi (I0 I g, 1 mmol) yielded conpound 18 in table 3 (75 ng, 57

% yi el d) : 1H- ANRn¢IDEBO reactiof Fnphat desodbedsin exsnpled, by sgarting Wjth 27p19e4ra§1m1 1|_|)

400 (3 vilpnof188mes1 mopgn isi g SopbOlng 201y a3 b5 mey 8 %Y 1 11y

3.12-3. 3 | ) , 95
20 29 ?{g\gmf(nmsédQOH(A) se E(Si ?H)B@ 3()rn; 1%7 6?(@@[}{)”’7 36'(9 1H} 7%?46 @n;r atl(gln

anpl e
of Conpo2HY 618 (mn lfﬁbﬂi&46s lHNé(BLﬁhLﬂH)oPH%YHO)(nB&Hé 1()1?(3‘,3H) 3.85 (s, 2H),
[ 2- (2-hy ) er met hoxygui nazol i n-4--vl)am nol
-l H 25 gﬂgﬁbl&ﬂé d@a@%@%& gégﬂﬁ %ﬁ%ﬁ%&gﬁkzﬁ%am ion to that described in
exanpl e r 2-(2- hydr oxy- ethyl)piperidine (129 ng, 1
mol ) yi gf de %%oﬁ?gglmﬁh table 3 (63 ng, 44 %yield): 'H NVR (DVSO d6,
TFA): 18.96 (s, 1H), 8.30 (s, 1H), 7.63 (d, 1H, 7.34 (m 2H), 7.32 (s,

0 , 4. m (s, I—el)n SR ,9 (2Ir—nl)
, gmlf [1@02/ 05845

N- O-f uop@ehé’(ﬂ }ﬁeelaﬁde 13-
[ 4- (2- hydr oxyet hlyl ) pi per azi n-| é B
P

hoxyci ui n n-4-Yl)am nol
-l H Pyrazol - ANHIPEASAEaHOn 0 Mgt ?‘@B‘Gt gﬁtsﬁ ‘Pglé{’t‘ Cﬂ%&CI’I bed in

exanplig foarBiledtiRifetithe t 3 me; Ph{?ﬁtﬂ)’iﬁbﬂed dompound 21 in table 3 (91mg, 63 %
yield) :
'"H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.64 (d, 1H), 7.35 (m, 2H), 7.33 (s,
1H), 6.88 (m, 1H), 6.84 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.85 (s, 2H), 3.55 (m, 2H), 3.48
(m, 2H), 3.25 (m, 2H), 2.98 (m, 2H), 2.28 (m, 2H), 1.90 (m, 2H), 1.70 (m, 1H), 1.40 (m, 4H) :
20 MS (+ve ESI) : 578.7 M+H)".

Example 22 - Preparation of Compound 22 in Table 3 - N-(3-fluorophenyl)-2-[3-({7-[3-

yllacetamide

25 An analogous reaction to that described in example 7, but starting with piperidin-3-ol
(101 mg, 1 mmol) yielded compound 22 in table 3 (65 mg, 47 % yield) :
'"H-NMR (DMSO d¢, TFA) : 8.96 (s, 1H), 8.29 (s, 1H), 7.62 (d, 1H), 7.38 (m, 2H), 7.34 (m,
2H), 7.34 (s, 1H), 6.90 (m, 1H), 6.84 (s, 1H), 4.28 (m, 2H), 4.10 (m, 1H), 4.00 (s, 3H), 3.85
(s, 2H), 2.80-3.50 (m, 6H), 1.30-2.40 (m, 6H) :

30 MS (+ve ESI) : 550.6 (M+H)".



5 ylethanol (130 ng, 1 nmol) yielded conpound 20 in table 3 (69 ng, 48 %
yield): 'HNWR (DVMSO d6, TFA): 8.96 (s, 1H), 8.30 (s, 1H), 7.63 (d, 1H),
7.36 (s, wH)03/035484 (m 2H), 6.90 (m 1H), 6.84 (s, 1H), #CIIGKM05RH),
2.70-4.10 (m 8H), 4.01 (s, 3H), 3.85 (s, 211), 3.79 (m 2H), 3.40 (m
2H), 3.35 (m 2H), 2.29 (m 2H NS (+94-ESl): 579.6 (MrH)+. 10 Exanple 21
- Preparatlon of Corrpound 21 in Table 3 - N-Ofl uorophenyl) l2 134(7 0-

yi el ded QuﬁﬂeZJ. in table 3 (91rrg 63 % y| el d) : "H NWR (DIVISO dé, TFA):
8.96 (s, 0 (s, 1H), 7.64 (d, 1H, 7.35 (m 2H), 7.33 (s,. IH, 6.88
(m 1H) 6. 84A($naloggus raacBon (aihapdescribrddn egamplgH) butatatng with 2Hymingbsan-( m

2M) 3598, (0 m Dprtnald oiudalin (e Zomg o haR L,20 (M 21

Pr epar at lipR\R ﬁmay@@% IsmeT@bh? §29 (Nm)f’ve@wnlmnvbivm%nm% 32
(3- hydroxyplperldln I Z’y1) pr opox gui nazol i n- 4-y||ant|no}-IH-py

20l - By HER 6 (e FD0.59 (i B oA, né)aétmdm 30, B84 AEBC3.6D6u, 1H), 8Xanpl e

7, but i 't i peri din-.3- 0 ded d 22
' Cabl oldadadt Tl oSl 1) 225 lmeaeh bBenadrmRR iBse (s 1hy 8. 26
G 1 gn g ungnab Ly 20, t (n T s T, 0 (n
_ m . S, . 3. S, ,
2. 80- 3050(m 6H) 130240(m 6H): 30 NIS (+ve ESI): 550.6 (M-H+. WO

R Sl

f(2 hydrg Al pyrazol -
anpr e 7, but

starti ngpwatdsl-ﬁbvﬁamtmhiﬂ an- 5 2 ol (89 ng, | rrm)l) y| eI ded conpound 23 in
t abl 7 %
able 3 (79 rTXn ana%o OLI% reactlzm to that described in example 7, but starting with 4-

15 (hydroxymethyl)piperidine (115 mg, 1 mmol) yielded compound 24 in table 3 (80 mg, 57 %
yield) :
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.63 (m, 1H), 7.36 (m, 3H), 6.90 (m,
1H), 6.84 (s, 1H), 4.30 (t, 2H), 4.01 (s, 3H), 3.85 (s, 2H), 3.62 (d, 2H), 3.32 (d, 2H), 3.27 (m,
2H), 2.98 (t, 2H), 2.29 (m, 2H), 1.90 (d, 2H), 1.67 (m, 1H), 1.42 (m, 2H) :

20 MS (+ve ESI) : 564.6 (M+H)".

Example 25 - Preparation of Compound 25 in Table 3 - N-(3-fluorophenyl)-2-{3-[(7-{3-

Damino]propoxy}-6-methoxyquinazolin-4- ino]-1H-

pyrazol-5-yl}acetamide

25 An analogous reaction to that described in example 7, but starting with 3-amino-2,2-
dimethylpropan-1-ol (103 mg, 1 mmol) yielded compound 25 in table 3 (63 mg, 46 % yield) :
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.29 (s, 1H), 7.64 (d, 1H), 7.31-7.41 (m, 2H), 7.35
(s, 1H), 6.90 (t, 1H), 6.83 (s, 1H), 4.30 (t, 2H), 4.01 (s, 3H), 3.85 (s, 2H), 3.29 (s, 2H), 3.16 (t,
2H), 2.92 (t, 2H), 2.28 (m, 2H), 0.95 (s, 6H) :

30 MS (+ve ESI) : 552.7 (M+H)".



| H NMR (DMSO d6, TFA): 8.96 (s, IH), 8.29 (s, 1H), 7.64 (d, IH), 7.32-7.41
(m 2H, 7.32 (s, 1H), 6.90 (t, 1H), 6.83 (s, 1H), 4.30 (t, 2H), 4.01 (s,
3H), 3.85wOx3/024Hp1 3.68 (m 1H), 3.16 (t, 2H), 3.09 (d, PdrcE28384t, 1H),
2.25 (m 2H), 1.45 (m 2H), 0.92 (t, 3H M (+ve ESI): 538.6 (MtrH +. 10
Exanpl e 24 - Preparation of Conpound 2#5n Table 3 -

N-(3 quorCPhenYI) 2-13-[(7-] 3.

. »_;--;I 0 l_'_\lu __A‘ H < e Fil )+ 24904 n"ino]
. .-111-...' A“ anal qaous -_ LLp0 LS rﬂa d 2SI be Ip'l
rnnol ) yi&l.d6ds. wﬂiez4|ntable3(80rrg 57% yleld) : "H NWVR ( DMSO
d6, TFA)® .30 (s, IH), 7.63 (m 1H), 7.36 (m 3H), 6.90 (m
|3 Hé A ?d842(s Ai]H)lalogOLBOez(Ctlpn RHhat dbsmbe(dsn eg#ppled, B stastin@ Wjith (B-a6@ng-d, 2H)
oy 2 . 67

(m 1H, O] m(ynfneﬁﬁyolz@%ﬂéig( famelay elfe&é&m@%mwpt @%éré?éngz%g‘? ficka -
Pr epar at 'H)'NM Edn% igye Sébiﬁ) 8.30 (D190 *7 @@r(a)mmnY@z&ﬂﬁan( AH)36.90
[ (3-hydroxy- 2, d| met rop- vl )am nol propoxyl - hoxvci ui nazol i'n- 4- Yl ) am

i nol -1 I-I-(tPL/H)arScSB -(5-H);, ﬂéééﬂ; 2H1)d16012(5 3S&i) érﬂél(&gﬁ@ﬁﬂ&d&;tﬁ%ﬁ 43 (mh3akD),decr i bed
I n exanp ti 3= mn02 2- dlrrethylpropan | -ol (103 ,
mml) ylé!lﬁ?é@ 55%&0‘%%@1%81 ﬁ@ei 1(63 ng, 46 %yield): ' H NWR (Dl\/rsrcr;g

"1 TA) IH), 7.64 (d, IH, 7.31-7.41 2H), 7.35
(s I H), Méa(gggf‘@) %%%@@9( IH) '4.30 (5 2H)H) 4.01 (s, 3H§,m3.|g)5 (s,

2H), 3029 (s, 2H), 3.16 (t, 2H) 2.92 (t, 2H) 2.28 (m 2H) 0.95 (s, 6H
30 M5 (+ve ESlI):7 / AN

exanpl e ﬂvrahult-s-&l}acéMMth (1-amno 5 cycl opentyl)net hanol (115 ng, 1
mol ) vyi el ded corrpound 26 in tabl 49 %y

TFA): 8.96 (sAnapglogeusgeactign to fhpt Ee;sc@zpd(la ex:irpyle7 %‘Stftaﬁléﬂwf%% {_q)lmggvso ds.
15 (101 mg, 1 mmol) yielded compound 27 in table 3 (61 mg, 44 % yield) :
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.65 (d, 1H), 7.31-7.41 (m, 2H), 7.34
(s, 1H), 6.90 (t, 1H), 6.84 (s, 1H), 4.31 (t, 2H), 4.01 (s, 3H), 3.85 (s, 2H), 3.77 (m, 1H), 3.53-
3.68 (m, 4H), 3.15-3.30 (m, 2H), 2.30 (m, 2H), 2.13 (m, 1H), 2.02 (m, 1H), 1.90 (m, 1H), 1.78
(m, 1H) :
20 MS (+ve ESI) : 550.6 (M+H)".

Example 28 - Preparation of Compound 28 in Table 3 - N-(3-fluorophenyl)-2-(3-{[7-(3-
{[(2S)-2-hydroxypropyl]amino }propoxy)-6-methoxyquinazolin-4-yl]lamino}-1H-pyrazol-

5-yDacetamide

25 An analogous reaction to that described in example 7, but starting with (S)-(+)-1-
aminopropan-2-ol (75 mg, 1 mmol) yielded compound 28 in table 3 (70 mg, 53 % yield) :
'"H-NMR (DMSO ds, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.64 (d, 1H), 7.31-7.40 (m, 2H), 7.32
(s, 1H), 6.90 (t, 1H), 6.83 (s, 1H), 4.30 (t, 2H), 4.01 (s, 3H), 3.95 (m, 1H), 3.85 (s, 2H), 3.15
(t, 2H), 3.05 (dd, 1H), 2.83 (dd, 1H), 2.23 (m, 2H), 1.15 (d, 3H) :

30 MS (+ve ESI) : 524.6 (M+H)".



(t, 1H), 6.83 (s, 1H), 4.32 (t, 2H), 4.01 (s, 3H), 3.85 (s, 2H), 3.48 (s,
2H), 3.12 (m 2H), 2.23 (m 2H), 1.68-1.83 (m 6H), 1.59 (m 2H): M (+ve
ESI): 564w6 o3hb+Hpt. 10 Exanple 27 - Preparation of Conpowad/@iv2ioss4Fabl e 3
- N-(3-fluoroPhenvl)-2-f3-[(7-f3-

[ (2R) - 2- (hydr oxynmet hyl ) pyrrolidin- | - vl }96F opoxyl - 6- met hoxygui nazol i n- 4- VI)am
I nol -1 H Pyrazol 5-A acet am de An anal ogous reactlon to that descrl bed in
exanpl e E : PINP henyl [

conpound

IH), 8.3 —t . — .

1H), 68§( cet%fﬂ)e‘l 31(t 2H), 4.01 (s, 3H), 3.85 (s, 2H), 3.77(m | H),
3.53- 3. , 3.15-3.30 (m 2H), 2.30 (m 2H), 2.13 (m 1H), 2.02 (m
IH)P 1 90 (mAh]ta)aalogonmaeac(mp tqm)at desoribed if-evampls|7) butswotisg whre)l)()ﬁxarrpl e 28
- Preparatjon o 3 - N-O-fI 3 f
L(29)- g wswas*-?ﬁ?ﬁ Enof] @Fgéowe?%%?g‘a%%gq?‘ﬂ 5 otieli 1n Pyr
azo - n u t t t le 7,
but star thng W?ﬁ“@“@@ﬁ %@n% A A S e e

g
E:orrpi%ld(sgs% 6. szoa(b,l 1€H)36 63(05 (D), 630 06 JHERHAL: G, 30H+ BI9R (DVED 185 (Syl'ﬁi) 3.18. 95
S, 7.32 , 1H), 6.90
(f: 1 oo, 89, 536 i, £588ed dmatha o B0 {ud g 5 (3% S et (O

1H), 2.83 (dd, 1H), 2.23 (m 2H), 1.15 (d,
&3%35&%52@6{)@5&# (M-H) +. WD 03/ 055491 PCT/ GB02/ 05845 -96(

Exarrplle 29 - Preparation of Conpound 29 in Table 3 -
N-(3f|uoroPh=\nvD2 (3f[7 (3- )

1[ ( 2R) - 2Exgmpledfly Kreparationof, G« nd, s0 W _Lable 2.2
1 pyrazbs S HPGEHIR o 206 stfokyifinholir1at

exanpl e 70U
yi el ded Sgﬂmwadud@ in table 3 (80 rrg, 61 %y| eI d) I H-NIVR (DI\/ISO d6, TFA):

oS (e T (G oo B ] et Sbing s @™ 5
(s, 2']'%’ hyo’dril)%ypyrrohdme (87 mg, 1 mmol) yielded compound 30 in table 3 (84 mg, 63 % yield) :
'"H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.65 (d, 1H), 7.30-7.40 (m, 3H), 6.88
(t, 1H), 6.84 (s, 1H), 4.43-4.51 (m, 1 H), 4.29 (m, 2H), 4.02 (s, 3H), 3.86 (s, 2H), 3.73 (m,
2H), 3.02-3.53 (m, 4H), 2.27 (m, 3H), 1.85-2.04 (m, 1H) :
MS (+ve ESI) : 536.6 (M+H)".

20
Example 31 - Preparation of Compound 31 in Table 3 - N-(3-fluorophenyl)-2-{3-[(7-{3-

[(3R)-3-hydroxypyrrolidin-1-yl]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-pyrazol-

5-yllacetamide

An analogous reaction to that described in example 7, but starting with (R)-(+)-3-
25 hydroxypyrrolidine (87 mg, 1 mmol) yielded compound 31 in table 3 (70 mg, 52 % yield) :
TH-NMR (DMSO dg, TFA) : 10.45 (s, 1H), 10.18 (s, 1H), 8.46 (s, 1H), 7.98 (br s, 1H), 7.63
(d, 1H), 7.32-7.41 (m, 2H), 7.34 (s, 1H), 7.15 (s, 1H), 6.91 (t, 1H), 6.83 (br s, 1H), 4.69 (s,
1H), 4.15-4.24 (m, 3H), 3.94 (s, 3H), 3.76 (s, 2H), 2.72 (dd, 1H), 2.41-2.64 (m, 4H), 2.34 (dd,
1H), 1.91-2.04 (m, 3H), 1.55 (m, 1H) :
30 MS (+ve ESI) : 536.6 (M+H)".



(m 2H), 3.06 (d, 1H), 2.83 (dd, 1H), 2.24 (m 2H), 1.14 (d, 3H: M (+ve
ESI): 524.6 (MtH) +. 10 Exanple 30 - Preparation of Conpound 30 in Table 3
- N-(3-flwonePkamv] )-2-)3-[(7-) 3- PCT/GB02/05845

[ (3S)-3-hydroxvpvrrolidin-I-yllpropoxyl-6-nethox-vqui nazolin-4-vl)amnol-lH
-pyrazol - 5-0lacetani de An anal ogous re¥etion to that described in exanple

7, but startlng vmth(S) ( )-3- 15 hydr ox rroIidi
y| el ded NN P reparatié of poundgd 32 &R : F] FA)
.96 (s,
IH), 6. 84 " an) ) ,
2H), 3. 7ﬂu6m hea aceéuﬁn%‘e?’ 53 (m 4H) 2.27 (m 3H), 1852 04 (m 1H: NS

(+ve ESI 20 Exanmple 31 - Preparation of Conpound 31 in
Table 3 - I\I—(Anfahaﬂog@\vsrreaptmn)to that @esr:l(lbechsexamplﬂ but starting with 2-((2-

. pyt asofttorsey i Btine b dne A0 ot T BTl and e St O el b o'

exanpl e ayrrcmeﬁno%% twaslgcmﬁm{@yléw):d 8om riamrlﬁxamygr(pj mdi 91 (i) ry, 1
n-t ol ) Yl el ded conpound 31 in table A&rrgz %g/l el d) " H NMR _( DVSO

dse, TFA) H-NMREDMSO k) :, 10145, (88115 10. 181XS 181) &, 1HH)8 07(898HI Bro34(d, ILH-D 7.63

(or . i 797 0 5003, B 705, b0t B atloagmny s i ha o 2

2. 72 (ddg 37t 183 441l8§ g(args (é@H) ?7%5 (2@9 34@}% 261 917 OH{)( m70?qH)1H 1.55
(m 1H): 30 N S (+ve WO 03/ 055491 P /GBOZ/05845 -97
Ex?rzrp:clle 3804t, QHé,phﬁ%.(tl Zili) df92@mBH0lnd 32 in Table 3 - 2-f 3-[(7-f

34(2-flu

oet h (2- "
hydr oxve]t%s 61 ﬁ#%gﬁ%r‘b%&%r - 6- met hox- vci ui nazol i n-4-vl)aniinol -1 H pyrazol
-5-yl | '“b-Q@Z‘ﬂﬁérH&h?ﬂ@Q@iﬁ\b%eﬁfﬁ@f@d@Hgﬁt F%Hhi\érﬂﬂ%% ob@iffeldiag folldyst hat

descri bed I n exanpl e starting w ((2 5 fl uoroethyl)am no) et hanol
(180 ny, Pdtagumuaibpnate @ g 59 inmgold was 'atﬂx@drtea(st)]uann ofietNanatamntng|(4.75 ml, 78.7

ool e 100 £ o R LA PR PR T R AR T
8 00 i3+ midthre WasGreafel at BEPC for 10 hours. The reaction was concentrated and purified by
chromatography on silica gel. Elution with dichloromethane : methanol (95:5) and increased
polarity to dichloromethane : methanol : ammonia (90:5:5) yielded 2-((2-
fluoroethyl)amino)ethanol (7.94 g, 74 % yield). This compound was further purified by
distillation under reduced pressure to give 2-((2-fluoroethyl)amino)ethanol (3.44 g, 32 %
20 yield):
"H-NMR (DMSO dg, TFA) : 9.94 (br s, 1H), 4.79 (t, 1H), 4.68 (t, 1H), 3.67 (t, 2H), 3.37 (d,
1H), 3.30 (d, 1H), 3.07 (d, 2H).

Example 33 — Preparation of Compound 33 in Table 3 - N-(3-fluorophenyl)-2-{3-[(7-{2-

25 [1-(2-hydroxvethyl)piperidin-4-yl]ethoxy}-6-methoxyquinazolin-4-y)amino]-1H-

pyrazol-S-yljacetamide
2-{3-[(7-{2-[1-(2-tert-butoxyethyl)piperidin-4-yl]ethoxy }-6-methox yquinazolin-4-

yl)amino]-1H-pyrazol-5-yl }-N-(3-fluorophenyl)acetamide (160 mg, 0.25 mmol) was reacted
with trifluoroacetic acid (3 ml) in dichloromethane (3 ml) at 40 °C for 1 hour. The solvent was
30 evaporated, the residue dissolved in a mixture of dichloromethane : methanol. Hydrogen

chloride (2.0 N in ether, 0.4 ml) was added resulting in the precipitation of a beige solid which



7.37 (m 1H), 7.35 (s, IH, 7.15 (s, IH), 6.91 (t, 1H), 6.83 (s, 1H), 4.54
(t, IH, 4.43 (t, 1H, 4.37 (t, 1H), 4.18 (t, 2H), 3.95 (s, 3H), 3.77 (s,
2H), 3. 46wOddjosabh, 2.78 (t, 1H), 2.70 (t, 1H), o0 2.60 @ECI/@dR/0582552 (t,
2H), 1.92 (m 2H) Ms (+ve ESI): 556.4 (MtH)'.

2-((2-fluoroethyl)am no)ethanol used a98starting material was obtained as
foll ows: Potassium carbonate (22 g, 159 mmpl) was added to a sol ution of

et hanol a\misrmol(md 26d phrifigBhyrpreparatiye lGMS1tolytaddroompaund GBdB t4bdnd ag a beige g, 78.7

mmol ) in and the reaction 15 mxture was heated at 80 'C
for 10 hsé’ﬁ‘pggg g%g‘%ﬂ:‘gld%m was concentrated and purified by chronat ography

on silicly §RIR (BMSO 87 THA) R 8d)4C(B| H{)Ombfwrl@l) 7.6% lhamj 7(335(n5)3}1&)rm89 aaf eased

polarity to dICh| or onet hane: methanol : ammoni a 5: yi el ded 2-((2-

f 1 uor oet ), p&3i (so)iBt H2A din, 2H), 8H%(s, 3H), $8pi(al2d), 3. KIQ, %H o‘i?n(d ) 326 t her

purified by i1l ur .

2-((2-11 @oriEhy #’rj{‘ n?ﬁia%&@ﬁ&%g) 9%6230“’%3? zgﬁbﬁélg’cﬁn R 5 VR (DVBO d,
TFA) 1 9.19% (b& ESI) I5m,27(ﬂ447f@) (t, 1H) 4.68 (t, IH), 3.67 (t, 2H), 3.37 (d,
IR), 3.30 (d, 1H), . Exanple 33 - Preparation of Conmpound 33 in
Tabl e 3 2- {N—[O—fl Lﬂe(bmﬂelmyd»weﬂ})’ﬂp@efl@m- yHethqw}n@mthmquamqlm’A -glzamino]-

L; r ((,:é O|hy o e{ gpﬁ/ d& rolrcgplhen}ﬁ)a\éclatlagﬁ e usgd as stgr%ng ma¥er1a111was o%tamed as

2-13-[ (7pofidwkl - (2-tert-butoxyet hyl ) pi peridi n-4-yl]ethoxy) - 6-net hoxyqui nazol

in-4- yl)amnol - 1H pyrazol-5-yl | -N-(3-fluorophenyl)acetam de (160 ng,

(()32r5T1 ;mmd)) 4vva4;-(2 ?abbeybﬁhmmmrﬁmef(ﬂ@érgoéﬁmmd) mcdithe(h3lfptmarnide (2@ mor et hane
at 40 'C for, 1 hou 0 d

di ssol vel§astrd yl%&{%ﬁfemaﬁgla%‘g 1%& fj’ ﬁ&m q&@t 0 g@ﬁ’f lstsﬁ'ic)glfléiede

(2-0 Ni Ik
bei ge sl 1 Sh el 8*%"%‘%“5%@‘%%9?%%%5‘}’8 uich. HELAPFAPALALS SAning

pulri L i (egada;atemmnhe atgauies lszv@feB)vasrhegriuéﬂhdwatcmﬂmm&nagﬁesmmtsalﬂhetemmb a beige

sol i 5 , 58 %yvyield Q.d6, .. TFA): 8.94

IH), 7. Gg)n(:?ﬂtraj_q.c})to gyvea%-(]% tegt,;huto;g@Dgﬁ Hﬂ)endﬂ# ))l)gthggol(ag(a )feH?w 041 @Q%(gn 2H)

3.99 ﬁ 1%-"‘%‘”85 (s, 2H), 3.76 (m 2H), 3.52 (d, 2H), 3.26 5 (m 111),
m

3.14 7 2.98 (t, 2H), 1.94 (d, 2H), 1.81 (m 211), 1.57 (m 2H): MS
(+ve ESIYH-N3GR.DMSG ), TFA) : 3.63 (m, 2H), 3.40-3.50 (m, 4H), 3.20 (m, 2H), 2.93 (t, 2H), 1.84
(d, 2H), 1.50-1.70 (m, 1H), 1.30-1.45 (4H), 1.18 (s, 9H).
b) N’-(2-cyano-5-hydroxy-4-methoxyphenyl)-N,N-dimethylimidoformamide (876 mg, 4
mmol) in dichloromethane (2 ml) was reacted with 2-(1-(2-tert-butoxyethyl)piperidin-4-

20 yl)ethanol (916 mg, 4.4 mmol) in the presence of triphenylphosphine (1.2 g, 4.6 mmol) by
slow addition of a solution of di-zerz-butyl azodicarboxylate (1.058 g, 4.6 mmol) in
dichloromethane (5 ml). The mixture was stirred for 2 hours at ambient temperature and
purified by chromatography. Elution with dichloromethane : ethyl acetate : methanol (5:4:1)
yielded N'-(5-{2-[1-(2-tert-butoxyethyl)piperidin-4-yl]ethoxy}-2-cyano-4-methoxyphenyl)-

25 N,N-dimethylimidoformamide (720 mg, 42 % yield) :

'"H-NMR (DMSO d¢, TFA) : 8.54 (s, 1H), 7.50 (s, 1H), 7.29 (s, 1H), 4.14 (m, 2H), 3.85 (s,
3H), 3.64 (m, 2H), 3.53 (d, 2H), 3.37 (s, 3H), 3.33 (m, 1H), 3.27 (s, 3H), 3.21 (m, 2H), 2.98
(t, 2H), 1.80-2.00 (m, 2H), 1.60-1.80 (m, 2H), 1.30-1.60 (m, 2H), 1.18 (s, 9H) :

MS (+ve ESI) : 431.28 (M+H)".

30 ¢) N'-(5-{2-[1-(2-tert-butoxyethyl)piperidin-4-ylJethoxy }-2-cyano-4-methoxyphenyl)-
N,N-dimethylimidoformamide (654 mg, 1.5 mmol) in acetic acid (1.35 ml) was heated with
(3-amino- 1H-pyrazol-5-yl)acetic acid (214 mg, 1.52 mmol) at reflux for 45 minutes. Acetic
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follows. 10 a) 4-(2-hydroxyethyl)piperidine (1.94 g, 15 muol) in
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G chi or oMk Adhb (8. 2 L7 SHhd 424 b TSt i 1 red for 2 hours al ambi ent
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et hyl acetsz(tJr% SRELSEV (FP 4: yi el ded

A7-(54¢ 2d) | - ( B-K(@+r{R- [ﬂ)t(ﬂaméhthb@tbylmpe1mtl1m44y1}ptlj<myMmylbthﬁxmummelcﬂn -Aet hoxyphe
1) 25 NN-d hyl dof de, (7 42 % | d H N de,
e L e
, 3.27 3H),
301 ( %ﬁﬁ&“ﬁghg éﬁ’h%gd‘%%&(’?mﬁﬁﬁ pigsied & 1; (m 2H), (s 30
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i V-(5- 12- [I-(2-tert-buto et hy@)épl peri di n-4-yl]ethoxyl - 2- cyano- 4- net hoxyphe
nyl)- N, wdmwm@mﬁhqm §amelrg)d 1C§°rn1n§)P5’“1iSnTléFcr€9‘?tl9néB¥XB”% 1.35
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aci d wasged VEI podrad bl dﬁihtbrbﬂiléthﬁﬂ@i seadcaken) ampl 1hareaseﬂ1p>olaﬁty9t(Dd1chloromethane
di chl oronet hane : netha Excess di sogro i‘/rl et hyl am ne_was, added, and

t he sol vidRethanehpamaroain (19n1 Q-Akviglded Ry {BHI( A rebasyesi siparisinfie sol i d,
(2 ¢ ort S BRI R Pz G maoB ey ST 48 oy
| H pyr az@b?2 mg, 65 % yield) as a light pink solid :
20 'H-NMR (DMSO d¢, TFA) : 8.94 (s, 1H), 8.27 (s, 1H), 7.63 (m, 1H), 7.32-7.40 (m, 3H), 6.89
(m, 1H), 6.82 (s, 1H), 4.25 (m, 2H), 3.99 (s, 3H), 3.84 (s, 2H), 3.64 (m, 2H), 3.51 (d, 2H),
3.10-3.30 (m, 3H), 2.99 (t, 2H), 1.97 (d, 2H), 1.60-1.95 (m, 2H), 1.78 (s, 9H); 1.51 (m, 2H) :
MS (+ve ESD) : 620.3 (M+H)".

25 Example 34 - Preparation of Compound 34 in Table 3 - N-(3-fluorophenyl)-2-{3-[(7-{3-
[(2-hydroxyethyl)(propyl)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-

pyrazol-S-yl}acetamide

An analogous reaction to that described in example 7, but starting with 2-
(propylamino)ethanol (160 mg, 1.55 mmol) and carrying out the reaction in N-methyl
30 pyrrolidinone (2.5 ml) in the presence of potassium iodide (103 mg, 0.62 mmol) at 60 °C for
8 hours yielded compound 34 in table 3 (21 mg, 12 % yield) :



5yl | acetic acid as a white powder (5 30 ng, 66 %yield) : | H NWR (DVSO
dé): 8.94 (s, IH), 8.27 (s, 1H), 7.33 (s, 1H, 6.80 (s, 1H), 4.27 (m 2H),
3.99 (s, wH)0308494 (s, 2H), 3.65 (m 2H), 3.52 (d, 2H), 3P2A*@EB03Os{4s 3H),
2.99 (t, 2H), 1.98 (d, 2H), 1.9-1.7 (m 2H), 1.5 (m 2H), 1.82 (s, 9H) M5
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di | ut ed MSt(H-VdiEGlh) cﬁ’Sdr?e(M-BIﬂ)a (7 m) and purified by chromatography on
silica_ gel. Elution with dichl oronethane : nethanol (9 1) and increased

pol ari fy to dichloromethane : methanol : ammnia (9:1:0.1) yielded

2- [ 3- [ ( "EAfmple 321 Erﬁim

yl ] et hoxyT-6- urnaz uor ophen
yl ) acet aj(Rdeydréxive ¢ ai Iproy : amine]NVR ( DVBO
d6, TFA): 8914( IH) 827(s 1H) 763(m 1H) 732740(m 3H), 6.89

(m 1H), =25 (m 2H), 3.99 (s, 3H), 3.84 (s, 2H), 3.64 (m
2H), 3.51 (d Ag alo (%JS]I‘QHC%OQQO A de%H)ibed%n%Qarﬁf)le BaHButs far@le Wi 22(H.)o ropyl
1.60-1.95 (m 177 oH) e BSl) . 62D 3
( M+H) +0 ﬂﬁmﬁ)mlmmloh(m mg,RriSpamt)umideﬂ cc@pquod a8 nstablerﬂ (Pﬁbhg 53 % yle]d)
N-Q fluoro 4 3. [(7-13-
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razol d I S i 0 S anpl e
PRt iR R e e bl A ol
carryi ng(mutH), Ba7(matH),@B3 (mn IQ-H?BI By(t, 8H) pyrrolidi none (2 5 m) in the
presence of potassiumiodide (103 ng, 0.62 mmol) at 60 'C for 8 hours
yi el ded MonseRalaf> ﬂr?%bﬁig 3 (21 ng, 12 %yi el) d) : WD 03/055491
PCT/C;.?QZ/05845 -100 ' H-NMR (DVSO d,, TFA): 8.98 (s, 1H), 8.32 (s, 1H),
7.66 7.35-7.41 (m 2H), 7.36 (s, 111), 6.91 (t. IH), 6.85 (s,
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2 3. 28 g 2 3. 17 2 2.29 i 2 1.73 2H) NI'S (+ve ESI
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An analogous reaction to that described in example 34, but starting with 2-(isobutyl

20 amino)ethanol (181 mg, 1.55 mmol) yielded compound 36 in table 3 (101 mg, 57 % yield) :
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.63 (d, 1H), 7.32-7.41 (m, 2H), 7.34
(s, IH), 6.90 (t, 1H), 6.83 (s, 1H), 4.30 (t, 2H), 4.00 (s, 3H), 3.84 (s, 2H), 3.80 (t, 2H), 3.37 (t,
2H), 3.28 (t, 2H), 3.00-3.15 (m, 2H), 2.29 (m, 2H), 2.12 (m, 2H), 1.00 (d, 6H) :
MS (+ve ESI) : 566.3 (M+H)".
25 2-(isobutylamino)ethanol used as starting material was obtained as follows :
Ethylene oxide (5.28 g, 120 mmol) in methanol (14 ml), cooled to — 60 °C, was slowly
added to a solution of isobutylamine (30.7 g, 420 mmol) in methanol (100 ml) at
- 65 °C under argon. The mixture was allowed to stir at ambient temperature for 14 hours,
concentrated and the residual oil was purified by distillation (130 °C @ 0.5 mm Hg) to yield
30 2-(isobutylamino)ethanol (11 g, 78 % yield) :
'H-NMR (DMSO dg) : 4.40 (m, 1H), 3.42 (m, 2H), 2.50 (m, 2H), 2.30 (d, 2H), 1.63 (m, 1H),
0.85 (d, 6H).
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2-(isob h | i.al was obt ai ned asfollows
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dimethylpropyl)amino)ethanol (6.4 g, 97 % yield) :
'H-NMR (DMSO ds, TFA) : 3.70 (m, 2H), 3.02 (m, 2H), 2.81 (m, 2H), 0.98 (s, 9H).

Example 38 - Preparation of Compound 38 in Table 3 - 2-{3-[(7-{3-[allyl(2-

20 hydroxyethyl)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl}-N-(3-

fluorophenyl)acetamide

An analogous reaction to that described in example 34, but starting with 2-

(allylamino)ethanol (156 mg, 1.55 mmol) yielded compound 38 in table 3 (33 mg, 19 %
yield):

25 'H-NMR (DMSO dg, TFA) : 8.98 (s, 1H), 8.31 (s, 1H), 7.65 (d, 1H), 7.34-7.43 (m, 2H), 7.34
(s, 1H), 6.92 (t, 1H), 6.85 (s, 1H), 6.01 (m, 1H), 5.64 (d, 1H), 5.58 (d, 1H), 4.31 (t, 2H), 4.02
(s, 3H), 3.92 (t, 2H), 3.86 (s, 2H), 3.81 (t, 2H), 3.20-3.40 (m, 4H), 2.31 (m, 2H) :
MS (+ve ESI) : 550.2 (M+H)".
2-(allylamino)ethanol used as starting material was obtained as follows :

30 Ethylene oxide (2.5 ml, 50 mmol) cooled to — 20 °C was added to a solution of

allylamine (14 g, 250 mmol) in methanol (20 ml) at — 20 °C. The mixture was stirred at
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3 20 3.4Q, {1 6.9, 1H% 00 ($NHZH. 3Nt521([y+m9l%§lz)ﬁ) 550 (2 3H>’Hﬂ)d(s 1H), 3.84 (s,
2- (al l yl am no) et hanol” used as start| ng material was obtali ned as ol  ows 30
Et hyl ene2ldxi3d®@ (.21, hit3 (502kHn8I3¢ (ondHe?.30b(m, 2H) ' C was added to a sol ution

of ally ] 4 in methanol (20 m) at - 20 'C. The m xture
was stif#’lg(rnfl E% égﬁéég&ﬁﬂ;ﬂ/ GB02/ 05845 -102 anbient tenperature for 14
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distillation (b.p 4 mmtg) to yield 2-(all yl am no) et hanol (4.2 g,

84 % yield) Ethylene ox1de (3 3 g, 75 mmol) in methanol (10 ml) cooled to — 40 °C was slowly

added to a solution of propargylamine (16.5 g, 300 mmol) in methanol (60 ml) cooled to — 65

° C under argon. The mixture was stirred at ambient temperature for 16 hours, the solvent was

evaporated, and the residue purified by distillation to yield 2-(prop-2-yn-1-ylamino)ethanol (5
20 g,67 % yield) :

'H-NMR (DMSO dg, TFA) : 3.91 (m, 2H), 3.65 (m, 3H), 3.06 (m, 2H).

Example 40 - Preparation of Compound 40 in Table 3 - 2-{3-[(7-{3-[cyclopropyl(2-

25 fluorophenylacetamide

An analogous reaction to that described in example 34, but starting with 2-
(cyclopropylamino)ethanol (156 mg, 1.55 mmol, obtained as described by Morrow, D, F et al
in J. Med. Chem. 1973, 16, 736-9) yielded compound 40 in table 3 (22 mg, 13 % yield) :
'H-NMR (DMSO dg, TFA) : 8.97 (s, 1H), 8.31 (s, 1H), 7.65 (d, 1H), 7.33-7.42 (m, 2H), 7.37

30 (s, 1H), 6.92 (t, 1H), 6.85 (s, 1H), 4.33 (m, 2H), 4.02 (s, 3H), 3.86 (s, 2H), 3.79 (t, 2H), 3.48
(m, 2H), 3.42 (t, 2H), 2.97 (m, 1H), 2.36 (m, 2H), 1.04 (m, 2H), 0.94 (m, 2H) :
MS (+ve ESI) : 550.2 (M+H)".
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temperature for 2 hours. Water (20 ml) was added and the pH adjusted to 3 using 2.0 N
hydrochloric acid. The organic phase was separated, dried (magnesium sulphate) and
concentrated to yield ethyl [(cyclopropylmethyl)amino](oxo)acetate (5.9 g, 100 % yield) :
"H-NMR (CDCls) : 7.24 (br s, 1H), 3.24 (m, 2H), 1.43 (t, 3H), 1.04 (m, 1H), 0.59 (m, 2H),

20 0.29 (m, 2H) :
MS (+ve ESI) : 172 (M+H)".
b) A solution of ethyl [(cyclopropylmethyl)amino](oxo)acetate (5.9 g, 34.6 mmol) in
tetrahydrofuran (30 ml) was added at ambient temperature to a mixture of borane-
tetrahydrofuran complex (130 ml of a 1.0 N solution in THF, 130 mmol) and

25 chlorotrimethylsilane (34 ml, 268 mmol). The reaction mixture was stirred at ambient
temperature for 48 hours. Methanol (20 ml) was added and the reaction stirred for a further 30
minutes before dilution with dichloromethane followed by addition of a concentrated solution
of hydrochloric acid (4 ml). The mixture was stirred for 30 minutes, basified with methanolic
ammonia (7 N) and the resultant solid filtered and washed with dichloromethane. The organic

30 phases were recovered, concentrated and purified by chromatography on silica gel. Elution

with dichloromethane followed by increased polarity to dichloromethane : methanol (95:5),



[ (cycl oi ) ropyl nmet hyl ) (2- hydr oxvet hvl ) am nol propoxyl - 6- met hoxyaui nazol i n- 4-
Yl )am nol - | H pyrazol -5-vl | -N-(3-fl uorophenvl)acetaniide 5 An anal ogous
reacti on wo wlsdsodescri bed in exanpl e 34, but starting w PRTAB02/05845

((cycl opropyl met hyl ) am no) et hanol (178 ng, 1.55 mmol) vyiel ded conpound 41
intable 3 (19 ng, 11 %yield): 'H NWR4-DMSO d6, TFA): 8.97 (s, 1H), 8.31
(s, IH, 7.66 (d, 1H), 7.33-7.42 (m 211), 7.34 (s, 1H), 6.91 St, 1H),

6. 85 (s, dithjorometBane(:tmetipadplic 4ampionfas(9: quld@l Bacycéoprgpi)lmeﬁlyg)mmmo ethapol ag. 44

10 2 t 2.30 2H), 1. 16 1H), 0.61
(m (ran) Héélﬁée‘?‘?ﬁ’ 1311@)%5'))?\"%7% %‘(ﬂéd@é’ 564. 2 E%H)T) (m 11,
2-((cycl t}mmu A R RIS ) quA)OB@M(@mi) 9@9% QHPSZSK(fd DH), M@(maﬂH)V\@%%t ai ned

as follows a) olutl’'on of ethyl oxalyl chioride i , 37.6 nnDI) in
di chl or o28),0a3%e(n{,26) ) was added over 30 nlnutes to a solutlon of

cycl opropyl nethylamne (3 m, 34.6 mvol) and 15 triethylan-tine (7 m) in
di chl o onet hane (35 m) at 0 "C. The mxture was stiffed at anbi ent

tenper at E&@mb%ﬁlz- m#&%tlo%fef}oﬁguﬂa )lZW"i‘Taﬁﬂacgech g7 @Hﬁﬁ";ﬂ;t ed to 3
usi ng 2. was_separ a dried
(rmagnesi émeth l l 1H. |

[ (cycl opﬁog Eetrl I )am ol (oxo) acetate (5. 9 g, 100 %yvyield) 'H NW
(CDC13) : , 3.24 (m 2H), 1.43 (t, 3H), 1.04 (m IH), 0.59
(m 2H, 20 Qn%ﬁal() us% ctloﬁ@ iV &esEribad in e)grg l@%"ﬁut stam gwﬁﬁbut' on of

et hyl [(cycl opropyl rre )am no] (oxo0) aceta mol) in
tet rahgd(rcgélublayla(rﬁﬁb)amanmmmSadgeHSﬁmrmib|0btannetleniescmbe|d by DoF. aMaonreny @t &, of

bor ane- r drofuran c O m of lution in BF 130
mol ) anii gﬁ%? (ljﬁi ﬂr@tﬁgpé quléqu, cqmppup 43‘2‘6@&%%0&% mgtd P 'on mi xture
was stiff ‘ilﬂvil BVRE AL, THAS MY, ga(fkuﬁ?),%. b(é‘%}f)mﬂ%&(d 'Y‘i‘-f)h%@'(m(iﬁ) iy (¢as

added an e reaction stirre or A further m nut es ford dilution
wth di cm{pbd}@e(t H&f)e6.8D(d, didp,dt. 28 (ta2Hd), #i0or(s, cﬁH)aS 84 (me hH), é‘)t&ﬁj(ssliﬂl,lﬁﬂdr(m of
hydrochl oric acid iffed for tes, basified

e mxture was._s 0
Wt ot HEh GBS, 2boh| bR D98 1 v WIS uBed and veshed
wth C gani ¢ 30 phases were recovered, concentrated
and pgélgsggggﬁgph?%ﬁalggr phy on silica gel. Elution wth dichloronethane
foll owed by increased polarity to dichloronethane : net hanol (95:5), WO

03/ 055491 PCT/ GB02/ 05845 -104 d| chl or onet hane .. et hanolic amonia (9: 1)
yi el ded i g Mration ol ) akable 3 - 2-{3-[(7-{3- [cvclopentvl(z-

fluorophenyl)acetamide

20 An analogous reaction to that described in example 34, but starting with 2-
(cyclopentylamino)ethanol (200 mg, 1.55 mmol - obtained as described by D.F. Morrow et al
J. Med. Chem. 1973, 16, 736-9) yielded compound 43 in table 3 (30 mg, 17 % yield) :
'H-NMR (DMSO ds, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.64 (d, 1H), 7.34-7.42 (m, 2H), 7.33
(s, 1H), 6.90 (t, 1H), 6.84 (s, 1H), 4.31 (t, 2H), 4.00 (s, 3H), 3.85 (s, 2H), 3.65 (t, 2H), 3.48

25 (m, 1H), 3.37 (m, 2H), 3.28 (m, 2H), 2.30 (m, 2H), 2.08 (m, 2H), 1.72 (m, 3H), 1.58 (m, 3H) :
MS (+ve ESI) : 578.3 (M+H)".

30



a pale yellow liquid (2.99 g, 75 %yield): IHNW (DMSO d6, TFA): 3.66 (t,
211), 3.02 (t, 211), 2.84 (d, 2H, 1.06 (m 1H, 0.58 (m 2H), 0.35 (m
2H). 5 BeaopBessi21 - Preparation of Conpound 42 in Tabl e 3PCT/GB02/05845
2-f3-r(7-f3-rcvcl obutvl (2-

hydr oxvet hvl ) ani i nol pr opoxyl - 6- met hoxy#@h-nazol i n- 4-vl ) am nol - | H pyrazol -5-v
I1-N-(3- fI uor%phenyOacet am de An anal ogous react lon to that described in

dé, TFA)g 1%29165 +N. fdh’uogo n aceui'ﬂnde764 (d ||'|) 7. 36 (m 211) 7.34 (s,
1H), 6.9 (t, 2H), 4.00 (s, 3H), 3.94 (m 1H),
3.85 (s, 2H), Aaamaogqqs ream))n t@thasde(smbem; ex@npl 3¢ nput 3ErtineweB2A(BY (m  6H),

170 (0]t hopA st TS 500 S e Ao

hydrox v&d l%v éla%nol propoxyl - 6- met hoxygui nazol i n-4-vl)am nol - I H pyrazol - 5- vl

N (3- fluorophenyOacet am de 20 An anal ogous reaction to that described in
exarrpl e EmNMRt(DM&om AFFAY: 8:95As, (K 8128 erith)| Ahd (b)IEDNAAI7.40200 2Hy, 7.3 55

736-9) yirelBbg Sghotnata g A e b Wik 4l 27 o s by sH A idbineo

de, TFA)ZH)839ﬁ( 81@37(1% éﬁ)(2829(%412h) 7. 64 (d 1H, 7. 34 7.42 (m 2H),
7.33 (s, TH), 6.84 (s, '1H), 4.31 (t, 2H), 4.00 (s, 3H),

3.85 (8, MEI-(i)i—veESB5598,2(M—%)H)3 48 25 (m 1H), 3. 37 (m 2H), 3.28 (m 2H),

2. 30
578. 3( En MR dl%t“%g’gt%y é@%ﬁ'@%dﬁ@‘i’; @6’2%3@% mat é’a?fﬂ‘%elgésf‘ﬁ(myw epar ation
of Conmpound 4 h%ﬂbl%xﬂ@’) R4 %hl; ?}@? ndl§ 1?1 &15}(31’1@%5@ 6) in the : prosernce of potassium

di met hoxvet hy oxvet ) am no pr opoxyl - 6- met hoxyqui nazol i n-4-vl)amn
ol -1 H Rearb@ae (63-gI50-nino was uexcedhvathy2-peored- am(ﬂmemmxaﬂhamgmunl #23ction to
t hat descrl bed _in exanBIe 34, b t st rt|

di met hoxPBMALYanfies & hewrsor e ﬂtfreg@nwlie%‘g'ég Glé’&a’&eol:l:ﬁﬁﬁ‘??éfv?fﬁdl n

table,3 &égmgghase was concentrated and punfled by chromatography on silica gel. Elution with
dichloromethane followed by increased polarity to dichloromethane : methanol (97:3),
dichloromethane : methanolic ammonia (94:6) yielded 2-((2,2-dimethoxyethyl)amino)ethanol
(2.4 g, 38 % yield) as a pale yellow liquid :
'H-NMR (DMSO dg, AcOD) : 4.64 (t, 1H), 3.61 (t, 2H), 3.34 (s, 6H), 2.99 (m, 2H), 2.93 (m,
20 2H).

Example 45 - Preparation of Compound 45 in Table 3 - 2-{3-[(7-{3-[(2,2-difluoroethyD(2-

hydroxyethyl)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-pyrazol-S-yl}-N-(3-

fluorophenyl)acetamide

25 An analogous reaction to that described in example 34, but starting with 2-((2,2-

difluoroethyl)amino)ethanol (194 mg, 1.55 mmol) yielded compound 45 in table 3 (27 mg, 15
% yield) :
"H-NMR (DMSO ds, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.64 (d, 1H), 7.33-7.40 (m, 2H), 7.33
(s, 1H), 6.89 (t, 1H), 6.84 (s, 1H), 6.61 (t, 1H), 4.30 (t, 2H), 4.01 (s, 3H), 3.90 (t, 2H), 3.85

30 (m, 4H), 3.48 (m, 2H), 3.42 (m, 2H), 2.34 (m, 2H) :
MS (+ve ESI) : 574.3 (M+H)",

2-((2,2-difluoroethyl)amino)ethanol used as starting material was obtained as follows:



48 %yield): "HNWR (DVMBO d,, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.63 (d,
111), 7.31-7.40 (m 2H), 7.33 (s, 1H), 6.89 (t, 1H), 6.83 (s, 1H), 4.85
(t, 1H), woaB/0634912H), 4.00 (s, 3H), 3.84 (s, 2H), 3.80 (trcT/Bdpj05B541 (s,
6H), 3.37 (m 6H), 2.29 (m 2H): 10 MS (+ve ESI) : 598.2 (MH)'.

2- ((2, 2-di net hoxyet hyl ) am no) et hanol u3@@ as starting material was obtai ned
as follows. Ethanolamne (4 m, 66.3 mol) in dioxane (50 m) in the
presenced)of piiethys diflworangethto i getY Bn®lyin aBetonitmle (Sand) wasagaeted withh
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met hanol di¢BiBr@ethandi: adtioanohe6Ha tleen: dichd otearethane : arethandlc grozmosia (Y#:6) thed

e T e e
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g gl%feaéqﬁil at %‘]%ux f%?gh&g éé\l ]i%a%%ﬁ%%xtuggm%m:ooﬁ? to a%ib?gntﬂe%pe%mfe a?r)l'd42 (m

2 ((2 2- r ai ned
as 1 of | o B B s g B e R i R e s

g, 45 nmbkkride paedicowng purlfmd(ti&(]:hrbr)latmgsaphl)emmhch galtBlutien Wahdhmhwmme(lﬂntfm
, 45.4 mno at anhi t rature for 24 ho . The

evaporat e@e@ﬁ%glwwm@g?%@ tgé?g r‘fiﬁ‘?t(‘?qeedn%@a“g’ ?6??&106‘&? rﬁj é@ “ica

gel, el {(QQ%1M5£eth?lgﬁm8§fe%5W g,rggtqg@{mb .(96:4) then dichl oronet hane:

met hanol C anmpni
'H.NMR (DMSO dg, TFA) : 6.40 (m, 1H), 3.69 (t, 2H), 3.56 (m, 2H), 3.11 (t, 2H).

Example 46 - Preparation of compound 46 in table 3 - N-

hydroxyethyl)(3,3.3-trifluoropropyl)amino]propoxy}-6-methoxyquinazolin-4-yl)amino}-
20 1H-pyrazol-5-yl}acetamide

An analogous reaction to that described in example 34, but starting with 2-((3,3,3-
trifluoropropyl)amino)ethanol (221 mg, 1.55 mmol) yielded compound 46 in table 3 (77 mg,
41 % yield) :
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.29 (s, 1H), 7.63 (d, 1H), 7.31-7.40 (m, 2H), 7.33
25 (s, 1H), 6.89 (t, 1H), 6.83 (s, 1H), 4.29 (t, 2H), 3.99 (s, 3H), 3.84 (s, 2H), 3.79 (t, 2H), 3.51
(m, 2H), 3.38 (m, 2H), 2.91 (m, 2H), 2.29 (m, 2H) :
MS (+ve ESI) : 606.2 (M+H)".
2-((3,3,3-trifluoropropyl)amino)ethanol used as starting material was obtained as follows :
3-bromo-1,1,1-trifluoropropane (5.5 ml, 51.65 mmol) in dioxane (50 ml) in the
30 presence of potassium carbonate (14.15 g, 102.5 mmol) was reacted with ethanolamine (3.0
ml, 51 mmol) at 60 °C for 36 hours. The solvent was evaporated and the residue purified by

chromatography on silica gel. Elution with dichloromethane : methanol (95:5) then increased



5 yield 2,2-difluoro-N-(2-hydroxyethyl)acetam de (6.18 g, 98 %yield) :
"H-NVR (DVMBSO d6): 8.76 (br s, 1H), 6.21 (t, 1H, 4.78 (t, 1H), 3.46 (t,
2H), 3. 22w0to3/02+p1 M5 (+ve ESI): 140 (MtH) +. b) Bor ane-t ecmaiBodossssr an
conplex (40 m of a 1.0 N solution in TBF, 40 mml) was added dropw se at
0 '"Cto a solution of 2,2-difluoro-N (-P0Rydroxyet hyl)acetani de (2.78 g, 20
10 nmmol ) in tetrahydrofuran (30 m ). The m xture was warned to anbi ent

t enper at polaritynoldichleromethared ra¢thareflic @mniava OF: Hoialded 2ZFA@.3kact i on i xture

was cool ed to anbient tenper e .concentrated hydrochloric acid (6
m) was SUSEEPPHNY) .Set%?é’lzzgﬁgnf?%&g&gbaporat ed and the crude product
was pur i f -WﬁXDW@H?%@B% @rB) bood, 9R). 2 & @i 2Bnowhih, dighl or omet hane

: nmet hanol I ¢ amoni a ) then di'chl oronethane : methanolic anmoni a
(94:6) yielded 2 15 ((2,2-difluoroethyl)am no)ethanol (0.97 g, 39 %yield):
69 (

-vl') ami nbH-py2ezali5-Ay-Na@Hily

g o I ayldicetzide An gnal ogous reaction to that
escribed in exa e 34, hut ' i.th 2- BRC IR L .

trifluoropr opgv)a%%*)sé?%a&srg@g%Sg%FWﬁ ggarﬁé}égfﬁwté}aggg ¥ihdound 46 in
table 3 i ) i : ; .3 &729 ,
i 7. eSOF By M)l (DM 01 M corfbtaiggin fbleiy 8720 63
(s, |Hk),md, £O%(ieldH), 3.99 (s, 3H), 3.84 (s, 2H), 3.79 (t, 2H), 3.51 (m

(Wb +. SEp0aR Bl s e S00 Bt Bt 1o et it S ok imottRat a2

was obt aésf‘ﬁ‘i'%( %?89‘:(?'%39"(?.;33 I%sn 9%12,”&?291@,121%; h.fobf(k,gsg{)%.%?P@,Qﬁ)ﬁév‘ﬁgﬂiﬂ), 81965

mol ) in di oXané e 30 presence pot assi um car bonate (14.15
g, 102. 53.84r0h) 6HR 2. 756003 ad, M), B.28t(madH), 20 In@n,(231)01.85k(m, 6H) rmol ) at 60 ' C
for 36 hours. The solvent was evaporated and the residue purified by
chr omat oYSAERGESH :S7B3M+. El ution with dichl oromethane : met hanol

R e e
trifluorgpropgydletitine)catbvaniothldridedd ng, 458 niyl) elas ylowly addebifviRa 6EMHEN ofF,
TFA): 3. gl?yl(gl)’/cinzalt_g (5.826 g9,742(r}1r’n012)|i_r|)1 Hicﬁl'o?ozmétgénez(%() m21) a5n7d tgigghylzalr_ri)liﬁe (14.6 ml,
105 mmol) at 0 °C. The mixture was then stirred at ambient temperature for 14 hours. The
reaction mixture was washed with 1.0 N hydrochloric acid and the organic phase separated,
20 dried (magnesium sulphate) and evaporated in vacuo to yield a yellow solid. Recrystallisation
from dichloromethane : petroleum ether, yielded ethyl N-(cyclobutylcarbonyl)glycinate as a
white solid (7.78 g, 100 % yield) :
"H-NMR (DMSO de) : 8.08 (t, 1H), 4.09 (q, 2H), 3.79 (s, 2H), 3.07 (m, 1H), 2.00-2.18 (m,
4H), 1.89 (m, 1H), 1.78 (m, 1H), 1.20 (t, 3H).
25 b) Ethyl N-(cyclobutylcarbonyl)glycinate (7.6 g, 41 mmol) in tetrahydrofuran (40 ml) was
added to borane-tetrahydrofuran complex (100 ml of a 1.0 N solution in tetrahydrofuran, 100
mol) and heated at 60 °C for 24 hours. Additional borane-tetrahydrofuran complex (20 ml)
was added to the mixture and heating continued for a further 8 hours. The reaction mixture
was then diluted slowly with methanol (20 ml) and stirred at ambient temperature for 0.5
30 hour. A concentrated solution of hydrochloric acid (6 ml) was slowly added following dilution

with dichloromethane. The solid which precipitated was removed by filtration and washed

with dichloromethane. The organic phase was dried (magnesium sulphate), concentrated and



5 Exanple 47 - Preparation of Conpound 47 in Table 3 - 2-13-1(7- f 3-

[ (cvcl obut vl net hyl ) (2- hydr oxvet hvl ) am nol pr opoxyl - 6- met hoxygui nazol i n-4-yl)
am nol - Iwotopwsaaol - 5- vl | - N- (3-fl uor ophenvl ) acet am de An @0alGrpaoss4seact i on
to that described in exanple 34, but starting with 2-

((cycl obut yl met hyl ) am no) et hanol (200 -#98- 1. 55 mmol ) yi el ded conmpound 47 in
table 3 (87 10 ng, 49 %yield): 'H NWR (DMSO d6, TFA) : 8.96 (s, IH), 8.30
(s, 1H), pwifeed l?(ywhrdmbtpgripb’iﬂoﬂslh@ gah Elgtpn with giichlgremethiae : se@onqli(96:4Hhen 6. 83

(m 61 ISMPRRE e eliggatc Shumon o4 Fpyridslp (Hiomp et byatiigpertih? g >

(+ve ESI Q4 i6 g?ﬁg%% 1gM)LH)+ 15 2-((cycl obutyl nmet hyl ) am no) et hanol used as
starting material” was obtained as follows: a) Cycl obutane carbonyl chloride
(5 m, 43{1‘NMR[§DMS@$16,§IFW V8. Hdbed, 1D, 3.68 ¢f, AH).a9%Hfm, "EI‘I)h%GZQMy%H%Qt% (5.86
g, 42 n_(%choo hane(lOO m) and triethylamne (14.6 m, 105
nmol ) 31 Zl-bl h "was then stirred at ambient tenperature for 14
hours. The reaction m xture was washed with 1.0 N hydrochloric acid and

t he organi c phase separated, 20 dried (nagnesium sul phat e) and evapor at ed

i n vacuoEkampleci8) Brepatdting of T omipoReb48/ist Bable SatN-6hfludr ane :
petrol eu . white
solid (78zdE L AORNE IRURPOR Y ALt AR FUSHMRXE 2H) ,
3.79 (s, lﬁ'(l[gjgraft)l% 3[!@5@&%159@ 2. 00 2.18 (in, 4H) 1.89 (m 1H) 1.78 (m
IH, 1.2 hyl N-(cycl obutyl carbonyl)glycinate (7.6 g, 41

mol ) 1bn tet rAh)adalogwsaaac(tmﬁ torihat d@msribealdd edamnplel3dy butestareng aitly r(G3-ur an

oared . atiegxbethy Bz HBANOL (1 SAd s 31 TAImobp HHBES tRNDE DR A SRPUUER ey ( 20
m) was;ag0ed 1o Ehs. rfb’fﬁ W 90@39 %191@&&1 Bgnﬁfimdu@qﬁ@'abfl@ﬁ & xfngrilh%ryléidﬁour s.

The reactl on mXxture t'hen wi t h nmet hanol
stirred Hi- WRI(BMS(Ddngﬁm)t B9 (sptH) 82938, ]JH)uV 64 Ad, ddﬂcéﬁﬂﬁat?dm Qﬁ)u'i BZ)n of
hydrochl ori ¢ aci d

di CE| or offel Hage® (;fﬂé{)séigﬁ’(ﬁs \%ﬂ)cﬁz%ﬁeﬁgg%i@:(gg}&aégaé | l dg gé)(% \m{ Ba% &n and
sut phat o) -G E NS, SICISS IS STLAMT PRI G IL TD TEIBEIT 1y

chr omat oyfSa@hy ESD) :Se8ix@1gd)”. El ution with dichl oronet hane : net hanol

(96:4) then dichloronethane : nethanolic ammnia (94:6) yielded
2- ((cycl obut yl net hyl ) am no) et hanol

Example 49 - Preparation of Compound 49 in Table 3 - 2-{3-[(7-{3-[(1,3-dioxolan-2-

ylmethyl)(2-hydroxyethyl)amino]propoxy }-6-methoxyquinazolin-4-yDamino]-1H-
20 pyrazol-5-yl}-N-(3-fluorophenyl)acetamide

An analogous reaction to that described in example 34, but starting with 2-((1,3-

dioxolan-2-ylmethyl)amino)ethanol (227 mg, 1.55 mmol) yielded compound 49 in table 3

(105 mg, 57 % yield) :

'H-NMR (DMSO ds, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.64 (d, 1H), 7.31-7.41 (m, 2H), 6.88
25 (t, 1H), 6.83 (s, 1H), 5.31 (t, 1H), 4.29 (t, 2H), 4.00 (s, 3H), 4.00 (t, 2H), 3.89 (t, 2H), 3.84 (s,

2H), 3.81 (t, 2H), 3.34-3.55 (m, 6H), 2.31 (m, 2H) :

MS (+ve ESI) : 596.3 (M+H)".

2-((1,3-dioxolan-2-ylmethyl)amino)ethanol used as starting material was obtained as follows :

2-(bromomethyl)-1,3-dioxolane (4.4 ml, 42.5 mmol) in dioxane (60 ml) was reacted

30 with ethanolamine (4 ml, 66.3 mmol) in the presence of potassium carbonate (6.9 g, 50 mmol)

at 75 °C for 7 hours. The mixture was concentrated and purified by chromatography on silica



(4.16 g, 78%yield): I HNW (DVMSO d6, TFA): 8.38 (br s, 114), 3.65 (t,
2H), 2.98 (m 411), 2.62 (m 2H), 2.06 5 (m 2H), 1.72-1.94 (m 4H).
Exanpl e 480-03@s&par ati on of Conpound 48 in Table 3 - PCT/GB02/05845

N (3-fluoroPhen-vl)-2-Qr(7-f3-

[ (2- hydrox-yet h-vl) (2-met hoxyet hyl ) am-&@-pr opoxyl - 6- met hoxvci ui nazol i n-4-YI
)am nol - W Pyrazol -5-0lacet am de 10 An anal ogous reaction to that descri bed
i n exanpge, Gdtingwith dichlaromeghaviet :imethr(a (9 hdx thexdickloromethanenayathdvatiol (184
ng, 1.55 mmol. ] ai ne rding tQ A A Santi Het er ocycl .
Chem 1g%mogia ( %@g i%yleeﬂ gf@cel’dg ‘b‘%’ Mgy ﬁm’["é?k)‘?déané’ lgé'zoﬁrgz]“ %y e‘0‘/%y| el d) :
"H NWR (VR S 4 3.67 (1690 2Hb; 36 7. 42
o 2H), 7_321?%1\&6\35 T%A% 5(137(t '%3%6%%4((%1 4#5'{_0 (2 S@zoi(gﬂ 34 dar &
3H), 3.8dn,(H).214), 3.78 (t 111) 3.71 (t, 15 1H), 3.65 (t 1H) 3.59 (t,

111), 335353(m 4H), 3.14 (t, 1H, 3.02 (t, 111), 2.29 (m 2H M (+ve
ESI) 3568, 2 (M+H) +. Exanple 49 - Preparatlon of Conpound 49 in Table 3 -

2-f3-[(7
e i

am no] -1

t|n vmth

di OXOL?n 2-yl fBAR P&%r‘?ﬁ?}l@? Hhﬁlz‘gglt e(ss %HBIS 3&&(3}319?%}"&8(93 4Bhifsund 49
| I 2
n tabl e lﬁgroé&t%?ﬁ)n@%% g&%ﬁhﬂoﬂh 4- 3(%11%{% (lﬁgﬁ%z%ﬁ SyTJ:a@Qtlc £iP@, 65;% s H), 8 9

5 31 (m mitd)l), yidld@®cdrhpoudH)S0 ir table § 85 arBof)- whdte@@hd(],4ig,45)8 %@Jeﬂ@) (t, 2H) 3 84

535. 3 MEMRADMSO G0 M0 Bt G Db b 1af iésév b et b B0a7 g

mat eri al ﬁsWPﬁ)ﬁ% 1235 BE a%(—gf 8BQ¥V51H)24Q§"(IQSPFI§WM' 3]H)3 %5? %}B”ﬁﬁm“ ,mea .

42.5 nmol) I oxan was reacte h et anol am'ne

mrol ) 1 R2Hj4. QQFEQQE(m;aMD)f pot assi um car bonate (6.9 g, 50 mmol) at 75 'C for
7 hours. The mxture was concentrated and purified by chromatography on
silica \WASd3reESH #9 ﬁ(li'lfM'ﬂ@Z/ 05845 - 109 gel, eluting with dichl oronet hane

yi ot o O3B s e AbRIAo0Y 43@5%%""“?‘*{101‘*’ PrrgireIbgepidcised ©,
I(—I-le\/ZRl_é mrdﬁgm'ﬁreﬁ)alw&dblalﬁédas]fd)lowél 86 .04 (m 4H), 3.67 (t, 2H, 3. 20

t hat descri beggl n exanp Ie 34

A solution of N’-(2-cyano-5-hydroxy-4-methoxyphenyl)-N,N-
dxmethylimidoformamide (3.29 g, 1.5 mmol) in dimethylformamide (33 ml) and potassium
carbonate (4.14 g, 30 mmol) was reacted with 1-bromo-4-chorobutane (3.86 g, 2.5 mmol) at

20 60 °C for 2 hours. Water was added to the reaction mixture which was then extracted with
ethyl acetate. The organic phase was dried (magnesium sulphate), concentrated and the
residue was purified by chromatography on silica gel. Elution with dichloromethane : ethyl
acetate (8:2) then increased polarity to (6:4) yielded N'-[5-(4-chlorobutoxy)-2-cyano-4-
methoxyphenyl]-N,N-dimethylimidoformamide as a white solid (3.7 g, 80 % yield) :

25 'H-NMR (DMSO dg) : 7.97 (s, 1H), 7.09 (s, 1H), 6.74 (s, 1H), 4.07 (m, 2H), 3.73 (m, 5H),
3.06 (s, 3H), 2.96 (s, 3H), 1.87 (m, 4H).

b) N'-[5-(4-chlorobutoxy)-2-cyano-4-methoxyphenyl]-N,N-dimethylimidoformamide
(464 g, 15 mmol) in acetic acid (13.5 ml, 225 mmol) was reacted with (3-amino-1H-pyrazol-
5-yhacetic acid (2.22 g, 15.8 mmol) at reflux for 1 hour. The mixture was cooled, diluted with

30 ethanol (25 ml) and the resultant precipitate recovered by suction filtration. The solid was

stirred in water for 1 hour, collected by suction filtration and dried to yield (3-{[7-(4-



(m 2H). 5 Exanple 50 - Preparation of Conpound 50 in Table 3 - 2-(3-f

[ 744- chl or obut oxy) - 6-

met hoxyguwoasmbs4nt 4- vl | ani i nol - | H pyrazol - 5-vl) - N- (3-f | uoroplreBwzioysset am de
An anal ogous reaction to that described in exanple 3, but starting with
(3-1[7- (4 chl or obut oxy) - 6- met hoxyqui natd0-i n-4-yl] amno | - 1 Hpyrazol-5
-yl) acetic acid (2.05 g, 5 10 nmmol) vyielded conpound 50 in table 3 as an
of f - whi telﬂetmbilubx§1)16-¢ﬂt&tlg)xy5ﬂn%(yime4-yﬂ)]aminbHl%@réﬁb‘é@l%;:ticrﬁd (4.8g9% Ts, | H),
8.27 (s, , 7.64 (m IH), 7.33-7.40 (m 2H), 7.29 (s, IH, 6.72-6.88 (m
1H), 6833le ; 1H), 4.27 (m 2H), 4.01 (s, 3H), 3.85 (s, 2H), 3.76 (m 2H),
1.92-1. 981 (\RY ﬁMs?Q{?ﬁFMesFﬁ()s 1H)49%73(s (1'14')H) 15 (s15H§26é9 [s71£14-4c1d @4,0but ox
y) - 6- met hoxyqui nazol i h- 4- razol -5 -yl )acétic aci d ‘used

as start2Hy 3rﬁaat(e,r3}a)l 3W/6$HDBH@,|31@5d(sa2H)‘ 0193c(ms4H)a) A sol ution of

N -(2- cy no dr oxy- 4- net hgxyphenyl ) -N, N- di met hyl i n-ii dof or mam de (3. 29
g, 1.5 §"‘VF|E}§@i r@%ﬂﬁfg@ mde (33 m) and potassium carbonate (4.14 g,
30 nmol) was reacted with |-bronp-4-chorobutane (3.86 g, 2.5 mmol) at 20 60
"Cfor 2 hours. Water was added to the reaction m xture which was then

extr act eBxsmple Slotlrepa ﬂﬂhﬁﬁf&oﬂmmm maasw-@_ Hudriphenyhef3<T-{4n

sul phat e Rconcent r at eg

silica gk =L EPOIGRe e} IDALOXY. -G8 2
increase] R9 __' c 4) yi eI ded Ar-[5 (4 chI orobut oxy) 2 cyano- 4-
et hoxyp yl i m dof orman-~de as a white solid (3.7 g, 80 %

)(/I el d)lO 25 I-ANIVEhl()gMS@eatﬁ))n t&ttﬁﬁde{senbeﬂl-ﬂ)l exa@mfI8 7( byt skiing gmm ((Fsbsmg\t) 4. 07
. 3.73 m 4
i V-[ 5 (4C18ﬁH°BP’é’ESYDr%%§P}hOZ¥6‘§‘8WW 4?5%%‘%9%3(@3{@%5!@1&%@{ hyl i ni dof onnani de

Caming. HERRERMDIAGEL K56k A bt LEBRIRTEUL tES I FAGSME N, (5 )
hour. Thpregénst of @owssiudodidel (83dk Lﬂ.ﬁdm'bl) Ind3watih ) 8013 hdu2s; yieldedaothpbimed

resultant precipitate recovered by suction filtration. The solid was
stirred phinjabled asarpale yedlaw sobid|(p&meetP Fyyidldttion filtration and dried to

1L SRR BT T OUBE b 00 gn 13
acid (4.8&, UH), #00a, M. 6134 (s, 1H), 4.25 (m, 2H), 4.01 (s, 3H), 3.79 (s, 2H), 3.77 (m, 1H),
3.58-3.65 (m, 3H), 3.40-3.50 (m, 1H), 3.14 (m, 2H), 2.10 (m, 1H), 2.00 (m, 1H), 1.80-1.95
(m, 5H), 1.75 (m, 1H) :
MS (+ve ESI) : 564.3 (M+H)".
20
Example 52 - Preparation of Compound 52 in Table 3 - N-(3-fluorophenyl)-2-{3-[(7-{4-
[(2-hydroxyethyl)(isobutyl)amino]butoxy}-6-methoxyquinazolin-4-yl)amino]-1H-
pyrazol-5-yllacetamide

An analogous reaction to that described in example 51, but starting with 2-(isobutyl

25 amino)ethanol (117 mg, 0.75 mmol) yielded compound 52 in table 3 as a yellow solid (88 mg,
60 % yield) :
'"H-NMR (DMSO ds, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.65 (m, 1H), 7.33-7.38 (m, 3H), 6.89
(m, 1H), 6.85 (s, 1H), 4.26 (m, 2H), 4.01 (s, 3H), 3.86 (s, 2H), 3.79 (m, 2H), 3.23-3.29 (m,
2H), 3.09 (m, 1H), 2.98 (m, 1H), 2.10 (m, 1H), 1.91 (m, 4H), 0.99 (d, 6H) :

30 MS (+ve ESI) : 580.2 (M+H)".



"H-NWVR (DVSO d6, TFA) : 8.47 (s, 1H), 7.97 (s, 1H), 7.15 (s, 1H), 6.69 (s,

1H, 4.18 (m 2H), 3.94 (s, 3H), 3.76 (m 2H), 3.65 (s, 2H), 1.93 (m 4H):
5 M5 (+vewB3BYs55494106. 14 (M+H) +. Exanple 51 - Preparation ecT@smpossid 51 in
Table 3 - NOfluorophenvl)-24 3-r(7-f 4-

r (2R) - 2- (hydroxymet hyl ) pyrrolidin-I-yl-lbl#t oxyl - 6- met hoxygui nazol i n-4-Yl) am
nol -1 H Pyrazol - 5- Al acet am de 10 An anaI ogous reaction to that described in

exanpl e

chl or obug ox { ) (3-

f | uor ophBWReRY 8 R RTgudIn o e TS ‘ < '

nmol ) |nlI;\e3_ fvBice §S|um|od|de(83 ny, 05 mml) and heatlng
for 3 ho 51 in table 3 as a pale yellow solid (68 ny,

48 % yi el d) : Afk analbgdlyRe{cBvVB® that detErbed i8 e98mpls 3, bi)star@n2@ith S: [(HH(ZRF164

m 2] Creguaeahbyashdn 2uTimg St eriomipaolis aasige- ey %
3 0 3 5
Py 7§)yf}%etljc::%cld (%5647;%&6169 Iéigll)l) ﬁe%%f% &g?ﬁpﬁkhhfsﬂn %le(mméifﬁg, 21 BYek)?5  (m

Pr epar at HDNMR (DMﬁmd@d 19245i (s, I‘Ha)bl(ém(s IHQ (8343 (sub}imr%r(v,l bH)27f63{d(Hi)f 4-

iy hﬁ?@%ﬁ% el Gt 3 T S Ay L B DS BB A 3 ™™ ™
ol )y %‘I—Dé_ed%g%n oundb(ggmvmEtI ltsghISQﬁWMs@Eﬁﬂ‘ P(ﬁ% bﬁgm o600

nmmol ) yi as ‘a yel'low solid ng, 60 %

yi el d)xo MS-(NNRE(SDIVS@ZCZG(M-FIIIB&) 8.96 (s, 1H) 8.30 (s, 1H) 7.65 (m IH,
7.33-7.38 4, 26 1 (s, 3H)

3 86 (s, 3@&?] [(2:#)7190( - mxye@yg%ylﬁolygn@rﬁﬁlm%mxy}aé B@twq%}j%mh? 488 (m 1H).
s 05543111)%’%’%133’]"6%@ g%e& R {5 P grrg/iﬁftgdg\cgas%ﬁalrrnﬁgg‘%g‘ﬂgos‘&%%b| o0

g - 2-f3af (7- 15{ §A) onlof(N'~Qex: y1an0-5 hydroxy-4 methoxyphenyl) -N,N-dimethyl-
ut oxvet hvl ) pvrrol idin-2-vl| net hoxy (] |nazoI|n4vI ol -1 H
Fazol - 5 TR RIDPIsas Spife bt ATEEE A GENATPTBRGGS0 T Pidoreried oot P

descr '1? e&lﬂ)&-%m&%eﬁl’yl)BWrolﬁﬁfer-f—'c%o)&]&t@ (§.Oé %7I§L{11§1%® in'the presence of

triphenylphosphine (5.38 g, 20.5 mmol) and diethyl azodicarboxylate (3.23 ml, 20.5 mmol).
The mixture was stirred at ambient temperature for 2 hours, the solvent was evaporated, and
the residue purified by chromatography on silica gel. Elution with ethyl acetate : petroleum
ether (2:8) then (1:1) yielded tert-butyl (2R)-2-[(4-cyano-5-{[(1E)-

20 (dimethylamino)methylene]amino }-2-methoxyphenoxy)methyl]pyrrolidine-1-carboxylate (5.4
g, 99 % yield) :
'H-NMR (DMSO dg) : 7.88-8.00 (m, 1H), 6.92-7.10 (m, 1H), 6.73 (s, 1H), 4.08 (m, 2H), 3.98
(m, 1H), 3.73 (s, 3H), 3.26 (m, 2H), 3.05 (s, 3H), 2.95 (s, 3H), 1.99 (m, 2H), 1.96 (m, 2H),
1.41 (s, 9H) :

25 MS (+ve ESI) : 403.3 (M+H)".
b) tert-butyl (2R)-2-[(4-cyano-5-{ [(1E)-(dimethylamino)methylene]amino }-2-
methoxyphenoxy)methyl]pyrrolidine-1-carboxylate (5.4 g, 13 mmol) was reacted with a
mixture of dichloromethane / trifluoroacetic acid (5:1) at ambient temperature for 14 hours.
The solvent was evaporated, and the residue purified by chromatography on silica gel, eluting

30 with dichloromethane : methanol (9:1) then dichloromethane : methanolic ammonia (9:1), to
yield N'-{2-cyano-4-methoxy-5-[(2R)-pyrrolidin-2-ylmethoxy]phenyl }-N,N-
dimethylimidoformamide (1.5 g, 35 % yield) :



5
(2-tert-butoxyethyl)pyffolidin-2-yllnmethoxy)-6-nmethoxyqui nazol i n-4-yl)am no
]-1H pyrawolos/osssgi | acetic acid (450 ng, 0.9 mmol) vyi el dedTocBmpessid 53 in

table 3 (130 ngy, 24 %yield) : |HNW (DVSO Q: 10.45 (s, 1H), 10. 18 (s,
1H), 8.45 (s, IH) 7.95 (s, 1H), 7.62-112- 1H), 736(m2H) 7.14 (s, |H),
6.90 (m 1 H, 4.06 (m , 3.93 H), 3.40
(m 2H), H%%@R(( g,ﬁﬁge&iﬁ(szl(ijl) 715507(51(11);73 S5 111504110(@%1%2%% (+ve

17 20 RO IR, 398 5 38 R AP TEP0 5 AER-379 e HO AR G DN qui na

olin-4- yh)am m(g]s(mlh-ﬁpylr-pjz@ 19py! | acetic acid used as starting material
was obtalned as follo a) A sol ution of

N - (2 cyMﬁdﬂeEﬁ@rcﬁaﬁMMﬁﬂhoxyphenyl ) - N, N- di et hyI - i mi dof ormam de (3.00

(,2R) 2 (%ro y&e%ﬂ%ﬁ%@{f’g Sqﬁzdé) "}QB%VB?CE Wg}r}iéje%tm?;nyln tlﬁe

presenc edlﬁfdh}ﬂl'hh&%ﬂ&iﬁﬁﬁ@% P DB Be4.06 n§§ol§l in d'iﬁ}eﬁlyffﬁﬁham@@ d13h@f V¥ reacted

azodi car boxyl'ate (3.23 ., 20.5 ol ) . he m'xture was stiffed at anbi ent
t enper at witk 2f(@fbr<2mhcrhmsy) -2 methsrb)lr&mnt (&(@gng\/%‘bbmal@bm thpresarnige of Poladsism

Pet 1 ol cuiff o2 2tap 1 eRDL S0 1 76; ot bRt Sk Yeno i itG. 5. 1
[ (1 B) 20pefiduephiiideny Hﬁ%rﬂﬁb?ﬁé&}ﬁ?@ﬂ sifiBA Qé] eluting with dichloromethane : methanol

1- 2- met hoxyphenoxy) et h i di ne- -carboxylate (5.4 g, 99 %yield):
' H- NIVRD (@&S’())tl@n (9558-t8 ymlxl Maﬁs tE)R)- B(Zmrt?bln@xxethyl)pmohcbn 23qurgethm)} -2- 4 08

S 1 oeyinn-mifiosyphbiy Py ghfenithigorpGamidy 088 g, 3 R yikin: 205 . %405, 5
(MrH) +. 1) NIMR {DRES O h%)( 27F§1-(]§ 1LY, 40@5{@“1@{)56 74 (s, 01633, 3.97 (m, LH), 3, 84(

E) (di met hyl anmi no) net hyl enej’ ‘am no J-2- 'met hoxyphenoxy) met hyl pyff())I i di ne-
- car boXy2 (a8H) (36391(1g 2H)32 Afhtin) 2HR L. Y@ t1éh), 281 tmal Hinil)&lume IHD 1.68 (m,

dichl oro rogcetic acid (5: 1) at anbient tenperature for 14
hour s. gﬁ%qgg HH)V\Lilu&/gﬁbr ated, and the residue purified by
chr omat ogk 6(3, EPD sﬂoblzgql\,gq_p eluting 30 with dichloronethane: nethanol

(9:1) then or'omet hane: nethanollc anmonia (9:1), to vyield

i V- (2- cydino- ANREEHER)- 56 (emmwkﬂwl)pyimi*cﬁﬂ%ﬁbww}%mbmw N-
SR THGEET, XYW R O T
(m 1H) 2\55'3(%&cté{évﬂh%%%gmzod'lﬁ%ﬁegbl-%—  acatidRid r103D, 0.7 Amdiyt 136Pc 3 AP (S,
minutes. The solvent was evaporated, and the residue triturated with dichloromethane to yield
20 {3-[(7-{[(2R)-1-(2-tert-butoxyethyl)pyrrolidin-2-ylJmethoxy }-6-methoxyquinazolin-4-
yl)amino]-1H-pyrazol-5-yl }acetic acid (183 mg, 47 % yield) :
'H-NMR (DMSO dg) : 10.25 (s, 1H), 8.44 (s, 1H), 7.97 (s, 1H), 7.13 (s, 1H), 6.65 (s, 1H),
4.06 (m, 1H), 3.93 (m, 4H), 3.64 (s, 2H), 3.40 (m, 2H), 3.05 (m, 4H), 2.36 (m, 2H), 1.75 (m,
3H), 1.11 (5, 9H) :
25 MS (+ve ESI) : 499.17 (M+H)".

Example 54 - Preparation of Compound 54 in Table 3 - N-(3-fluorophenyl)-2-{3-[(7-
{[(2R)-1-(2-hydroxyethyDpyrrolidin-2-yllmethoxy}-6-methoxyquinazolin-4-yl)amino]-
1H-pyrazol-S-yllacetamide

30 2-{3-[(7-{[(2R)-1-(2-tert-butoxyethyl)pyrrolidin-2-ylJmethoxy }-6-methox yquinazolin-
4-yl)amino]-1H-pyrazol-5-yl }-N-(3-fluorophenyl)acetamide (120 mg, 0.2 mmol) was reacted

with a mixture of dichloromethane / trifluoroacetic acid (5:2) at ambient temperature for 18



(m 1H, 1.95 (m 1H, 1.75 (m IH: M (+ve ESI): 330.2 (MtH)'. 5 C

i V- (2-cyano- 4- et hoxy-5-[ (2R) - pyrrolidin-2-yl met hoxyl phenyl 1-NN

di net hyl i wiodcfoessmn-iide (1.23 g, 4.06 mol) in di net hylf eomeeBdes§ss3 )
was reacted wth 2-(2-bronoethoxy)-2-nethyl propane (809 ny, 4. 47 mmol) in
the presence of potassium carbonate (82 ng, 6.1 nmml) at 50 'C for 5
hours. The sol vent was then evaporated, and the residue purified by

chr onat olyruap Ae solveit wasa vgpdrated Izrut»aqug and the residud purdiedttypheomategrepfan®! 10

98:2) then d AP

?L (2- %erﬁlF‘{j{é i@@gwylbﬁﬁcﬁbmmt e{tmg&p tEen éxchloromethane methanolic
cyano- 4- (%tca) RASSPY %neiﬁ&#n?ﬂdﬁﬁ&hﬂd AR QOTRIIIO: (R4 1o, SO %oyield):
3.84 (m 'H-NMR (BMSD (g, 13P9ﬂ(83&391(éﬁr3(s2m) 82459(2 (i, 7299)(5, DIB0.621d, IHY) . 2. 31

(e ki 734 fry i 7 ks D SBo (b ke 483 oD 440’ 1xh, Blo7 & 183 B3 (i, 10 VP
1-(2-ter 7@%&1 ?if%ejﬂ)’ ts) @ML@QM@M N8 ¥b4 (Iﬁtmm 3l (n?iﬂ%,éf;%t %nmﬁ) 1.73 (m,

met hoxyp enyl N-di et Ryl 1'mi dof or mar ni de ( in acetic
acid (0.24), r116ﬁ(nwaﬁl)reacted wi th (3-am no- IH-pyrazoI 5-yl) acetic acid
(110 ng, 0. 78 Cfor 20 mnutes. The sol vent was evapor at ed,
and the "‘M%ug 5@8@6‘%’&% th dichloromethane to yield 20 13- [(7-1
[(2R) - 1-(2-tert- butoxyet hyl ) pyt Tol i di n-2-yl ] met hoxy |

- 6- met hoxyqui nazol i n-4 yl)arnino]-IH pyrazol -5-yl )acetic acid (183 ng, 47

% yi elid) ExarpR¥R - aliph: of 1Th 55lii) Tale 34 ¥-<3.54difluorophenyly-2-(3
7.13 (s, IH) > 8 L . , . _3 40
(m 2H) , 10N 25 M5

(+ve ESI) - 4&1? %@afgﬁffg@fm @esé‘ll‘oed 15) E?zﬂﬁfil@tﬂ Qﬁl s?imfé’%ﬁ‘ir@ (?”/4(3 n Tabl e

3 - NOfluor op
1[ (2R) - | ef(]&ﬂbm@bﬂyoyﬁahieyio)(pqmnaﬁohd44nyl)%myhd>):ﬁﬂhagm,zbl—6—ytbﬂﬂh&ﬁvc| ui nazol i n-4-yl

)am nol - WPyrazol -5-y1] acet am de_3

2-13-[ ( 7d1ﬂp@@meqyl)ecze1@rmdp (bift @gy%%mn)%mddrmhﬁ"@ (1 Mt AORGY YiE1dF8t hoxyqui
nazol |1§1 Soé}n\l%oum‘%nr? agiel—gmﬁarrﬁgohég,yéla N-(3-1l uorophenyl )acetam de (120 ng,

of di chl oronet hane / trifluoroacetic
aC| d ( 5: H-NaIR aDNSOtds| ERRES &9@(£1H§H8 3IB(SV\1HD3[ZS5’!5496mFKH)( 6RA2M)3H3.5%.84 113
hours. The solvent was evaporated in vacuo and the resi due urifi eg 8y
chr omat ogr Hghy-30(m, 2H), 4.01 (s, 3H), 3.86 (s, 2H), 360 375 (m, 2H), 3.30- 34 (m, 2H), 3.0
3.15 (m, 2H), 2.20-2.32 (m, 2H), 2.00-2.15 (m, 2H), 1.80-2.00 (m, 2H) :
MS (+ve ESI) : 538.5 (M+H)".

20
Example 56 - Preparation of Compound 56 in Table 3- N-(3,5-difluorophenyl )-2-{3-[(7-
{3-[(2-hydroxyethyl)amino]propoxy }-6-methoxyquinazolin-4-yamino]-1H-pyrazol-5-
yl}lacetamide

An analogous reaction to that described in example 55 but starting with ethanolamine

25 (61 mg, 1 mmol) yielded compound 56 in table 3 (50 mg, 36 % yield) :
"H-NMR (DMSO dg, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.36 (d, 1H), 7.35 (d, 1H), 7.31 (s,
1H), 6.92 (t, 1H), 6.83 (s, 1H), 4.30 (t, 2H), 4.01 (s, 3H), 3.86 (s, 2H), 3.69 (t, 2H), 3.16 (m,
2H), 3.09 (m, 2H), 2.23 (m, 2H) :
MS (+ve ESI) : 528.5 (M+H)".

30



silica gel, eluting with dichloronmethane : nethanol (9: 1) then
di chl oronet hane : nethanolic ammonia (95:5), to yield conmpound 54 in table
3 (40 ny,weh3msswel d): | H NVR (DMSO d6): 11.00 (s, 1H), POTA3Boemss4iH),
8.45 (s, 1H), 7.99 (s, 1H), 7.62 (d, 1H, 5 7.34 (m 2H, 7.15 (s, 1H),
6.89 (t, 1H), 6.83 (s, 1H), 4.40 (s, I-HI4- 4.07 (s, 1H), 3.93 (m 4H, 3.76
(s, 2H, 350(s 2H) 3.09 (m IH, 297(m 2H) 231(m 111), 1.94 (m
1H), 1. 7Bx: DE Gitiainoef (o L Laliep pphenyl)q2 &

N-(3,5-d 3
met hoxy- fﬂ(%'rﬂi’dlfﬂglhQée’&iml‘dél propoxv) aui nazol i n-4-yl | am nol -1 H pyrazol - 5- YI)
acet am de anal 0g reaction to that described in exanple 7, but
starting withARafBeoggus-r¢gtion to that described in example 55, but starting with 2-amino-2- :
chl or opr op 6- rret qu nazol.i n-4- am r | ) - N- (3, 5-
Gt | uos oBRBAY1 PRnShRg e 13y viesisohiippd Xhat BBl SRBaraas ch et 3
nmol ) yi gqu qqi)g ( 1 7 | e, R (DVBO
d6, TFA) AR % SO b 1! 368596s@’ %@?99.%52’5@? %7((%’11}%3,896@91{{)’(%w¥50, 6. 84
g 530151) 4114) .’6(91((m1HaHj 54@ 01:‘[)(4:%2 aH;Ii)) 3.0865s,(3D, 2.13&%@, m)EDme(s?BHQ,rﬁ.l(z&p(l,,
m 2 2.20-2.32 (m 2H), 2.00-2.15 (m

gﬂ)zg]é’é ((F‘%nmgfb % Kﬁsdﬁve ESI): 538.5 (MtH) +. 20 Exanpl e 56 -

Pr epar atMgr*(_,_gg @Brrgggrg,da@_ﬁ[qm Table 3- N-(3,5-difluorophenyl)-2-13-[(7-

13- [ (2- hydrox- yet’h- vl )yam nol pr opox- vl - 6- met hoxygui nazol i n- 4- I ) am nol -1 H py
razol 16- yll acetam de An anal ogous reaction to that described in exanple 55

i el e Ao omed o M AL ST |
1H) 7 3 i ), - U ] i .
430(t—% ‘ ! yrifazolin-a-¢l}aiinG) P -py 9
3.09 (mx@ktanﬂd 23 (m 2H) VB (+ve ESI) : 528.5 (MrH) +. 30 WD 03/ 055491
PCT/ GB02/ 05845 -114 Exanple 57 - Preparation of Conpound 57 in Table 3-
N- (3, 5-di fl uo‘ﬁBpﬂ@ﬁg@t’S reactign fq that described in example 55, but'starting with 1-

3 [ (25 ?yﬁl&%mu}eﬁmw (TBb g, & kb)) FMARQ! doddpBLAL3Y I Go IS BORYE u¥iondfd)i. n- 4- - vl
"TH-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.37 (d, 1H), 7.35 (s, 1H),
7.34 (d, 1H), 6.91 (t, 1H), 6.84 (s, 1H), 4.31 (t, 1H), 4.01 (s, 3H), 3.86 (s, 2H), 3.20-3.95 (m,
8H), 3.44 (t, 2H), 2.95 (s, 3H), 2.30 (m, 2H) :
MS (+ve ESI) : 567.5 (M+H)".

20
Example 59 - Preparation of Compound 59 in Table 3 — N-(3,5-difluorophenyl)-2-{3-[(7-

{3-[ethyl(2-hydroxyethyl)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-

pyrazol-5S-yl}acetamide

An analogous reaction to that described in example 55, but starting with 2-

25 (ethylamino)ethanol (89 mg, 1 mmol) yielded compound 59 in table 3 (124 mg, 86 % yield) :
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.35 (m, 2H), 7.33 (s, 1H), 6.90 (m,
1H), 6.84 (s, 1H), 4.30 (m, 2H), 4.01 (s, 3H), 3.86 (s, 2H), 3.78 (t, 2H), 3.30 (m, 6H), 2.29 (m,
2H), 1.27 (t, 3H) :

MS (+ve ESI) : 556.5 (M+H)".

30



W Pyrazol - 5-y1l acet am de An anal ogous reaction to that described in exanple
55, but starting with 2-amno-2- 5 nethyl-1-propanol (89 ng, 1 mmol)
yi el ded cwopcwssiob7 in table 3 (50 ng, 35 %yield): 'H NYRT((RBOssI8, TFA):
8.96 (s, 1H), 8.30 (s, 1H), 7.37 (d, IH, 7.35 (d,. IH, 7.33 (s, 1H), 6.91
(t, 1H), 6.84 (s, 1H), 4.32 (t, 2H), 4108 (s, 3H), 3.86 (s, 2H), 3.46 (s,
2H), 3.10 (m 2H) 2.22 (n;f 2H) L 265!!(3 6H) NIS(+ve ESI) : 556.35

Cd t 4—! 9 ;',

ﬂ propneR l

' AGZ ot T2 —afr o) | H- pyr
azol- 5- ¥ rldzgleg Qm, eanal ogous react I on to that descrl bed I n exarrpl e 55,
but starT Wt I t hyl pi perazi ne (100 ng, | nmol) yielded conpound

58 in tabl e " 3Af GBalogpus4dactioy tethd) desctibedNivRxrmpIBGS dhyt sEEM)g wih 362¢ s, 1H)

(s, 118) dibigeiDpinygine dl 9T mig) siskipd ordpodsilo0 B lapye'a g rﬁt’f%m o

344(t g . 2.95 (s, 3H), 2.30 (m 2H) NS (+ve ESI): 567.5 (MtH)' 20
% Preparati on of Compound 59 in Table 3 -
N-(3 5 d'iH INMRQDIMB(ytta TEA)3-8[957s, 1H), 8.29 (s, 1H), 7.36 (m, 3H), 6.95 (t, 1H), 6.90 (s,

[Ty b R Bt TN R B Ao e o BB S o ™

exanmpl e p3g Bui §tart| ng with 2 25 (ethylam no)ethanol (89 ng, 1 mmuol)
yi el ded co I3’59intab|e3(124 mg, 86 %yield) 'H NWR (DVSO d6, TFA):
8.96 (e, 1\4]5I-0+yeESB)0596,6(M4)H)+.7.35 (m 2H), 7.33 (s, 1H), 6.90 (m |IH), 6.84
(s, IH, 4.30 (m 2H), 4.01 (s, 3H), 3.86 (s, 2H), 3.78 (t, 2H), 3.30 (m
6H), 2.29 (m 2H), 1.27 (t, 3H: M5 (+ve ESI): 556.5 (MrH)+. 30 WO
3 5 'y s

.?_2{392539&)( J %1 ojf 3 _ 101_'ﬁblg) BR85! difubfophefy lin
13-r2- (2f3:m@omuﬂhhwthv1 emtmu ) bthdxveptina iytianiinel- BH-Y! ) ani n
of-1H pyrazol-S-ylacetamide

15 An analogous reaction to that described in example 55, but starting with 2-piperazin-1-

ylethanol (130 mg, 1 mmol) yielded compound 61 in table 3 (80 mg, 52 % yield) :
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.36 (m, 3H), 6.95 (t, 1H), 6.83 (s,
1H), 4.31 (m, 2H), 4.00 (s, 3H), 3.86 (s, 2H), 3.30-3.90 (m, 14H), 2.30 (m, 2H) :
MS (+ve ESI) : 597.5 (M+H)".
20
Example 62 - Preparation of Compound 62 in Table 3 - N-(3,5-difluorophenyl)-2-{3-[(7-

{3-[4-(2-hydroxyethyDpiperidin-1-yl]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-

pyrazol-5-vllacetamide

An analogous reaction to that described in example 55, but starting with 4-(2-
25 hydroxyethyl)piperidine (129 mg, 1 mmol) yielded compound 62 in table 3 (67 mg, 43 %
yield):
'H-NMR (DMSO dg, TFA) : 8.45 (s, 1H), 8.00 (s, 1H), 7.37 (m, 2H), 7.14 (s, 1H), 6.95 (m,
1H), 6.84 (s, 1H), 4.34 (t, 1H), 4.17 (m, 2H), 3.94 (s, 3H), 3.79 (s, 2H), 3.45 (m, 2H), 2.88 (m,
2H), 2.40 (t, 2H), 1.90 (m, 4H), 1.62 (d, 2H), 1.36 (m, 3H), 1.15 (m, 2H) :
30 MS (+ve ESI): 596.6 (M+H)".



Pyrazol -5-yl | acetam de An anal ogous reaction to that described in exanple

55, but starting with 2-(2 5 hydroxyethyl)piperidine (129 ng, 1 nmol)

yi el ded cwopcwsstob0 in table 3 (58 ng, 37 % yield): | H WdR/ERIBE3466,

TFA): 8.95 (s, 1H), 8.29 (s, 1H), 7.36 (m 3H), 6.95 (t, IH, 6.90 (s,

1H), 4.30 (m 2H), 4.00 (s, 3H), 385(1%62H) 3.10-3.70 (m 7H), 2.25 (m

2H) , 180(m 6H) , 150(m 2H) 10 (+ve ESI) 5966(|\/Hr|—|)+ Exa pl e 61
: lei3 -(Rreparatibng ple . flurio 1 p2

ol - ; 3 : JHPE K : QUIDZ aImina, ™
exanpl e %acep‘ﬂﬁl?%t artl ng vmth 2 pi pera2| n-1- vyl et hanol (130 ng, | mol)

yi el ded 61 in table 3 (80 ngy, 52 %yield): "HNWR (DVSO d,, TFA):
8.96 (s, 1H), A8.aBflogmus raadyion 7o @@t deseritd)in eSarﬁﬂe(StS,blmH)%mI& ®8h piperidm-§-ol 4. 31

2 00 3 ) 2.30
(D ok l%lsw(lén@feﬂ)pﬁeﬁedff@sn%eaﬁﬁ%én b5 dpSnet T BNl - Eomound 62 in
Tabl e 3 1 NnRIDIISD HOMGIERYES @- ﬂi?r 859 ¢, 1H), 7.97 (m, 3H), 6.92 (1, 1HD, 6.86 s,

yl? [ -

3-r4-(2- hydrox yet pi peri di n- ] Propox-"vI = 6- met hoxyci ui nazol i n- 4- Yl')am
i nol : H- é]gyrzlaﬂb o(m, 2HY 14.60 &, 3H),Be80\(s, 2\H)3I2c8@a3160 tre @), 470t 534 frat2Wescri bed in
exanpl e ut startin th 4-(2 25 hydroxyet hyl)piperi dine (129 ng, |
mol ) yi Mdeae &Sk é@%é‘g@’fvﬁ% table 3 (67 ny, 43 % yield): 'H NVR (DVBO d6,
TFA): 8.45 (s, 1H), 8.00 (s, IH, 7.37 (m 2H), 7.14 (s, 1H, 6.95 (m

1H), 6.84 (s, 1H), 4.34 (t, IH, 4.17 (m 2H, 3.94 (s, 3H, 3.79 (s, 2H,
3. 45 (10n Exénple%43-8Preparativh) of Comipovrid 642111)1alile 30 N-(3.5-4lifluorbpbenyli2-{34§7- 1. 36
(m 3H), 1. 15 (m 2H) 30, M5 (+ve ESI . i . /

PCT/ GB021hEahyd atyhaminojpropoxyirb-ple .

N (3, 5-dif en- vI) 2[3(17-
r3-(3-h M%H di n-1-vl) propoxyl - 6- met hox- vaui nazol i n-4--vllamno)-1Hp
yrazol - 5- . 11Aaaeilageusiredtion to that described in example 55, but starting with 1-

aminobutan-2-ol (89 mg, 1 mmol) yielded compound 64 in table 3 (80 mg, 55 % yield) :

15 'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.29 (s, 1H), 7.37 (m, 3H), 6.90 (t, 1H), 6.83 (s,
1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.85 (s, 2H), 3.70 (m, 1H), 2.80-3.20 (m, 4H), 2.25 (m, 2H),
1.45 (m, 2H), 0.90 (t, 3H) :

MS (+ve ESI) : 556.5 (M+H)".

20 Example 65 - Preparation of Compound 65 in Table 3 - N-(3,5-difluorophenyl)-2-{3-[(7-

iperidin-1-yllpropoxy}-6-methoxygquinazolin-4-yamino]-1H-

pyrazol-5-yllacetamide

An analogous reaction to that described in example 55, but starting with 4-
(hydroxymethyl)piperidine (115 mg, 1 mmol) yielded compound 65 in table 3 (54 mg, 35 %
25 yield):
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.29 (s, 1H), 7.37 (m, 3H), 6.92 (t, 1H), 6.83 (s,
1H), 4.30 (t, 2H), 4.00 (s, 3H), 3.86 (s, 2H), 3.61 (d, 2H), 3.30 (m, 4H), 3.00 (t, 2H), 2.30 (m,
2H), 1.90 (d, 2H), 1.65 (m, 1H), 1.40 (m, 2H) :
MS (+ve ESI) : 582.6 (M+H)".

30



An anal ogous reaction to that described in exanple 55, but starting with

pi peridin-3-ol 5 (10 1 ng, | mol) vyielded conpound 63 in table 3 (105 ng,
71 % yi el Wposloss9NVR (DVSO d6, TFA): 8.96 (s, 1H), 8.29 (2CTldB02/038487 (m
3H), 6.92 (t, 1H), 6.86 (s, 1H, 4.30 (m 2H), 4.00 (s, 311), 3.86 (s,
2H), 2.80-3.60 (m 6H), 1.70-2.30 (m -RH)-: NI S (+ve ESI): 568.5 (MrH) +. 10
Exanpl e 64 - Prepar atlon of Conmpound 64 in Table 3 -

N- ( 3, 5- dEx4mp f Compound 66 in Table 3 - N-35d1flu0rohenl
13- [(2 hd 0 i i pyr az
ol -5- yl e o1 e 55,

but starij rgi(;ljg ﬂ},,,a.' @ut an- 2 ol (89 ng, 1 mml) yi el ded corrpound 64 in
table 3 (‘S‘gg’_ 55 Joyrterd): 15 'HNWR (DMSO d6, TFA): 8.96 %s, 111), 8.29

( s 111) 7. 3&n @mloBiis reagtion tq that desfribed. 133x:(rgple 1551,) but gtagng with H)mnoﬂ@a (s,

(20 SodgohiplCowfs Labboniscasbdl o o el fidyod

Pr epar at itpRVR %%s&p%%@ '8@61@[31}@) §29 (;Nl([—ﬁ P36l{h! M@@QE{EM[P{)ZG E§351( 7-

13- [ 4- (hydrox-v éri din-1-vl I propoxyl - 6- met hoxygui nazo )amn
ol - 1H Pl pAG0-(5-2M)a¢60 &, AHIES. 8&1(sa21H) 692&15, ZIé)aatlﬁcim, 2H). 123k (debﬂlzﬁd@,l n
exarrple%? g)t starting with 4- (hydroxynethyl)piperi dine (115 ng, |

nmol ) yi Y und 65 in table 3 (54 my, 35 % 25 yield) : 'H NVR (DVSO
de, TFA)M58(+9§E(S§) Sb%(mg)g (s 1H, 7.37 (m 3H), 6.92 (t, IH, 6.83 (s,
1H), 4.30 , 4.00 3.86 (s, 2H), 3.61 (d, 2H), 3.30 (m 4H),
?00 (o, 2H) 230(m 2H) 190(d, 2H) , 165(m 1H) 1.40 (m 2H): M
+ve ESI).: : . /

) A FV
WPyrazolH&w@éaﬂét—ﬂJauedamﬂ anal ogous react ion to that descrl bed i n exanpl e

55, but starting with 3-am no-
An %nalogous reaction to t%at described in example 55, but starting with D-prolinol

15 (101 mg, 1 mmol) yielded compound 67 in table 3 (83 mg, 56 % yield) :
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.30-7.40 (m, 3H), 6.85-6.95 (m, 1H),
6.84 (s, 1H), 4.30 (m, 2H), 4.01 (s, 3H), 3.86 (s, 2H), 3.72-3.82 (m, 1H), 3.50-3.70 (m, 4H),
3.15-3.30 (m, 2H), 2.25-2.40 (m, 2H), 1.95-2.20 (m, 2H), 1.85-1.95 (m, 1H), 1.70-1.85 (m,
1H) :

20 MS (+ve ESI) : 568.5 (M+H)".

Example 68 - Preparation of Compound 68 in Table 3 - N-(3.5-difluorophenyl)-2-{3-[(7-

{3-[(2S5)-2-(hydroxymethyl)pyrrolidin-1-yl]propoxy}-6-methoxyquinazolin-4-yh)amino]-

1H-pyrazol-S-yllacetamide
25 An analogous reaction to that described in example 55, but starting with L-prolinol
(101 mg, 1 mmol) yielded compound 68 in table 3 (85 mg, 57 % yield) :
'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.30-7.40 (m, 3H), 6.85-6.95 (m, 1H),
6.84 (s, 1H), 4.30 (m, 2H), 4.01 (s, 3H), 3.86 (s, 2H), 3.72-3.82 (m, 1H), 3.50-3.70 (m, 4H),
3.15-3.30 (m, 2H), 2.25-2.40 (m, 2H), 1.95-2.20 (m, 2H), 1.85-1.95 (m, 1H), 1.70-1.85 (m,
30 1H):
MS (+ve ESI) : 568.5 (M+H)".



5 di net hyl propan-1-ol (103 ng, 1 mmol) vyi el ded conpound 66 in table 3 (53
ng, 36 %yield): | HNW (DVMSO d6, TFA): 8.96 (s, 1H), 8.29 (s, 111), 7.36
(m 3H), w0%3/063491 1H), 6.83 (s, 1H), 4.30 (t, 2H), 4.00 @PEI/GAHR/O5R585 (s,
2H), 3.28 (s, 2H), 3.16 (m 2H), 2.91 (s, 214), 2.26 (m 2H), 0. 94 (s,
6H : M5 (+ve ESI): 570.6 (MrH) +. 10-Ek&nple 67 - Preparation of Conpound
67 in Table 3 - N-O 5 di fl uorophenYOZ 134(7-

13-[ (2R E : lin-4
-vl)am

describ : RO ' mol

yi el ded SIS |§‘_7et5,ﬁ,deabl e 3 (83 ng, 56 %vyi eI d): I HNWR (DIVISO d6 TFA) :
8.96 (s, , 7.30-7.40 (m 3H), 6.85-6.95 (m 6.84 (s,

1H), 4.30 (mAaH)lalogo@ree(cgonmat ®S%b€(dsm ezmpleéiﬂznstastmgmth m)(+)d 50- 3. 70

s 1 935“’(“9Pr°i’f18 ((%mg%g“‘%%fy‘e ’%g%‘i\‘?é‘%#\‘};‘ 13 %6728%9%5%2@1&3 ¥,

Exanpl e G NMRI(PRMSEL, Omgf s@zmgomlﬂ 8@8 (s, nHhabBe (B, 3H), 6.90 (t, 1H), 6.84 (s,
N43, 5-di f| uor ophenyl ) -2-1
13-[ (29) 118, @Wdutczﬂ)vﬁﬁmwmv}%(mdmﬂ, B-89I($, 2EDpDX§ (me2Hk BHEX G iLED 48Dl i n- 4-

vl ) am no Y, 1 de 25 An anal ogous reaction to that
descri beéf“ﬂlxy[)%a?r% 2@% llléﬁ(t% éﬁg‘rti ng with L-proli noI (10 1 nmg, | nmmol)
yi el ded Vpgm;),qg@@ga%m@ dvbie. 3 (85 ng, 57 %yield): 'H NVR (DVMSO d6, TFA):
8.96 (s, , 114), 7.30-7.40 (m 3H), 6.85-6.95 (m 1H), 6.84

(s, 1H), 4.30 (m 2H) 4.01 (s, 314), 3.86 (s, 2H), 3.72-3.82 (m 1H)
3.50-3. 74 5:- 3. 30 ) s 2 )
2H), 1.8k n

WO 03/ 05 '2 gu,
I n Tabl e P y
am no 1pmﬂwu ui nazol i n-4- y1| arnino |- I H

| -
235” aESt gt g?? ﬁ ggps'(br%c?igglj(? Ez)iy geszgl?e%tm %)r(]ar%;())le SQalgut%tea%%gl \Bltﬁi (li)n( Piarrpl €

15 aminopropan-2-ol (75 mg, 1 mmol) yielded compound 70 in table 3 (52 mg, 37 % yield) :
"H-NMR (DMSO ds, TFA) : 8.96 (s, 1H), 8.29 (s, 1H), 7.36 (m, 3H), 6.91 (t, 1H), 6.83 (s,
1H), 4.29 (t, 2H), 4.00 (s, 3H), 3.95 (m, 1H), 3.85 (s, 2H), 3.15 (m, 2H), 3.07 (m, 1H), 2.85
(m, 1H), 2.25 (m, 2H), 1.15 (d, 3H) :

MS (+ve ESI) : 542.5 (M+H)".

20
Example 71 - Preparation of Compound 71 in Table 3 - N-(3,5-difluorophenyl)-2-{3-[(7-
{3-[(3S)-3-hydroxypyrrolidin-1-yl]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-
pyrazol-S-yllacetamide

An analogous reaction to that described in example 55, but starting with (S)-(-)-3-

25 hydroxypyrrolidine (87 mg, 1 mmol) yielded compound 71 in table 3 (76 mg, 53 % yield) :
TH-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.29 (s, 1H), 7.34 (m, 3H), 6.91 (t, 1H), 6.83 (s,
1H), 4.45 (m, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.86 (s, 2H), 3.00-3.80 (m, 6H), 2.25 (m, 2H),
1.95 (m, 2H) :

MS (+ve ESI) : 554.5 (M+H)".

30



5 am nopropan-2-ol (75 ng, 1 mmol) yielded conpound 69 in table 3 (67 ng,
48 %yield) : 'HNW (DVMSO d6, TFA): 8.96 (s, 1H), 8.29 (s, 1H), 7.36 (m
3H), 6.90wpEto3/0isdp1 6.84 (s, 1H), 4.31 (t, 2H), 4.01 (s, Pdr/icGB205846m 1H),
3.86 (s, 2H), 3.16 (m 2H), 3.07 (m I-H, 2.85 (m |I H, 2.25 (m 2H), 1.
15 (d, 3H NS (+ve ESI): 542.5 (M+H)+119-10 Exanple 70 - Preparation of
Conmpound 70 |n Tabl e 3 - N-O 5- d|f| uorophenvO 243 f

55, but L 4 : : f _,_s )

yi el ded wamngg&hﬁ,d@bl e 3 (52 ng 37 %yiel d) ' H- NWVR (DIVISO d6, TFA)
. 8.96 (s, 1H), 7.36 (m 3H), 6.91 (t, 1H), 6.83 (s, IH),
4.29 (t, 2H),Anaggfogms r&idfion 8 tst desgritiad)in egargple 0§, buishartigz wish (Ry- (+21;1) 3. 07

b ol o e A o O R

5- di f o F%bﬁ/ﬂs@d%l%g?*a 96 (s, 1H), 8.29 (s, 1H), 7.35 (m, 3H) 6.90 (t, 1H), 6.84 (s, .
f3 [(38 -3-hydrooxvpvrrolidin-1-vilpropoxy gui nazol i n- 4- YI)am noj -
| H  Pyr alld), 45LSCIiIradHt),a4f3(D te, AN, é:ﬁ)&l(m@bﬂﬁ BéésthHfb,rB ®(b3t8ﬁém, 6H3 336 2th,
exanpl e g? %%startlng wth (S)-(-)-3- 25 hydroxypyrroli dine (87 ng, |
nmol ) yi J68 ound 71 in table 3 (76 ngy, 53 %yield): 'H NVR (DVBSO d6,

TFA) : 8191@@@13@,@,55352(344 ®y 1H, 7.34 (m 3H), 6.91 (t, I-H, 6.83 (s,

1H), 4.45 (m 1H) 2H), 4.00 (s, 3H), 3.86 (s, 2H), 3.00-3.80 (m
6H), 2025 (m 2H) 1 95 (m 2H) : NS (+ve ESI) 554 5 (M+H)+. 30 WO
03/ 05549 PCT 3 . I rj’;\é in
Tabl e 3 Exay -dI uoro

13-r(3R)

| -1 H mﬁﬂohiumﬂgmmﬁgm i)ﬁm no
exanpl ¢ [eazélS-yBhestaimide wi th (R)- () - 3-

2-(3-{[7-(3-chloropropoxy)-6-methoxyquinazolin-4-ylJamino } -1 H-pyrazol-5-yl)-N-

15 (3,5-difluorophenyl)acetamide (2 g, 4 mmol) in 1-methyl-2-pyrrolidinone (20 ml) was reacted
with potassium iodide (1.33 g, 8 mmol) and 2-(isobutylamino)ethanol (1.88 g, 16 mmol)
under argon, at 60 °C for 8 hours. The solvent was evaporated, and the residue purified by
chromatography on silica gel, eluting with dichloromethane : methanol (95:5) then
dichloromethane : methanolic ammonia (95:5), to yield compound 73 in table 3 (1.05 g, 45 %

20 yield):

"H-NMR (DMSO dg, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.35 (d, 2H), 7.34 (s, 1H), 6.92 (t,
1H), 6.83 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.86 (s, 2H), 3.82 (t, 2H), 3.89 (m, 2H), 3.29 (m,
2H), 2.17-2.98 (m, 2H), 2.30 (m, 2H), 2.13 (m, 1H), 1.01 (d, 6H) :

MS (+ve ESI) : 584.3 (M+H)".

25

Example 74 - Preparation of Compound 74 in Table 3 - N-(3.5-difluorophenyl

{3-[(2-hydroxyethyl)(propyl)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-

pyrazol-5-yllacetamide

An analogous reaction to that described in example 73, but starting with 2-
30 (propylamino)ethanol (1.83 ml, 16 mmol) yielded compound 74 in table 3 (900 mg, 39 %
yield):



5 hydroxypyrroli dine (87 ng, | mol) yielded conpound 72 in table 3 (76
ng, 53 %yield) I HNW (DVSO d6, TFA): 8.96 (s, 1H), 8.29 (s, 1H), 7.35
(m 311) ,w6.0805¢4b1 111), 6.84 (s, 1H), 4.45 (m I1H), 4.3@c@rgBi2losg4s4. 01
(s, 3H, 3.86 (s, 2H), 3.00-3.80 (m 6H), 2.25 (m 211), 1.95 (m 2H: NS
(+ve ESI) : 554.5 (MtH)+. 10 Exanpl e -T2-- Preparation of Conpound 73 in
Table 3 - N-(3,5-difluoroPhenyl)-2-f3-[(7- f

3- [ ( 2- hy H-DIMR (BMSQ idg)aHBt63! (5 akH)N 00. b7 63 K, 8.46 (vetHp8-00si Hak 3136dL2H), ) ani no

| -1 H py | -f-y niide 2-

G Cri-5F GotbiidA o oD AaS (b A4 24t OS50 22245 PRy 15
5-dif I b -yl r ioH3ene (20

) was AR R B OLE i i ST B 0 S, 1 42 A B, 0BT

2- (1 sobuil) am no) et hanol (1 88 g, 16 mmol) wunder argon, at 60 'C for 8

hours. The sol vent was ev Qrat ed, and the residue purified by

chr omat o%sa(ﬁ'l‘i?%n ' Pi3 M eluting with dichloronethane : nethanol

(95:5) then dichloronethane et hanol i ¢ annDnia (95:5), to yield conmpound

73 in table 3 (1.05 g, 45 % 20 yield) : "HNVR (DVMSO & TFA): 8.95 (s, 1H),

8.29 (s, Eddihple7753Preparatibh)of cyorﬁmrm 75 lTllealﬂeSZ 2@{13 r(7 mgumgs (s, 1H),

4.30 (m_ 2H), 400 (s, 311) . , 2H), 3 ( :

(m 2H)h Y ) b 7 ‘,1-' 0% ,- ‘ YL Vp -

(+ve ESI Exanple 74 - Pr epar ation of Oorrpound 74 in

Tabl e 3@#@@%%5%&%@) 2 A (7 1

3- [ (21b- vdr oxxatahalbydusireqyiby esrihandaacritpadn ek arfipledB hioue g Guiingawoh 2n- 4- Y )am nol

-l H Pyrazol -5-0Qlacet am de An anal ogous reaction to that describe

exanpl e (Bylapirolethanali(Hyl et hmmolpindimehylagstrmiiedd HamBiat L0 E3iar2, Ph h@f?nm )

| ded % Id): WD 03/ 055491
>F/>IC$/ Ggoz%@g‘gg&q?‘i%? h%ﬁ%@%%ﬂ y‘%) 63 %”se 1)H), 10. 17 (s, 1H), 8.46
g i{) 12{) B'S}er ((BMSl(D'll_l))ig , TRAY6 8(96(;,211&),,%38 ég,zlsﬂ)sg 31&5)213)9,94352((3,,21}1)&1)3,9;)62125(ﬁn s,
2 5 GBIy 4y LEDR 5 85:6 Hh (i D503 ok, 26D, 4.0 63, 710, 136 FEDad Bprh 00y

0.83 (L. (m, 28H), 3.86 (s, 2H), 3.79 (m, 2H), 3.20-3.40 (m, 4H), 2.20-2.40 (m, 2H) :
MS (+ve ESI) : 568.2 (M+H)".

Example 76 - Preparation of Compound 76 in Table 3 - N-(3.5-difluorophenyl)-2-{3-[(7-
{3-[(2-hydroxyethyl)(prop-2-yn-1-yDamino]propoxy}-6-methoxyquinazolin-4-y)amino]-

20 1H-pyrazol-5-yllacetamide

An analogous reaction to that described in example 73, but starting with 2-(prop-2-yn-
1-ylamino)ethanol (99 mg, 1 mmol) and heating at 105 °C for 12 hours yielded compound 76
in table 3 (50 mg, 31 % yield) :

"H-NMR (DMSO dg, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.34 (m, 2H), 7.31 (s, 1H), 6.91 (m,
25 1H), 6.83 (s, 1H), 4.29 (m, 4H), 4.00 (s, 3H), 3.89 (m, 1H), 3.86 (s, 2H), 3.80 (m, 2H), 3.43

(m, 2H), 3.36 (m, 2H), 2.30 (m, 2H) :

MS (+ve ESI) : 566.2 (M+H)".
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3H) : 5 M5 (+ve ESI): 570.3 (M+H)+. Exanple 75 - Preparation of Conmpound 75
in Table 3 - 2-13-r(7-13-rall vl (2-

hydr oxyetweol gsass4vnol pr opoxyl - 6- met hoxygui nazol i n- 4- Y1) ani iraalGaolopsasazol -
YI')-N (3,5-difluorophen-yOacetam de 10 An anal ogous reaction to that
described in exanple 73, but starting-#2%h 2- (allylam no)ethanol (101 ng,
1 mmol) in dinethyl acetamde (1.4 n1) at 110 ' C for 2 5 hours yi el ded
conpoundExample TaPreplration ofif orgordrd,/7kindhable B P OIrdf 2-{3-4(79

1H), 8.

5.90- 6. 18 ' 4 : ; o = ‘

3. 86- 4. 0Qvratar-4- agéfﬁm&%(s 2H) 379(m 2H) 320340(m 4H)

2. 20- 2. 4@%‘%“"‘@7\@ ESI): 568.2 (MtH)'. Exanple 76 - Preparation of

Oo nmpound 76 i AnandlbgouB reachiof fcothdi dldsunimdph ena@;lg 733bl(t'5tartmg with 2-

v )aﬁfﬁg Somsep Y Pianol 150 ke L g BandrasRemb QL fedemer g TeRagfor
- I
e g A L3 AR A 2 7. 30 s

tabl e 3 {EBONMB,(DMISGay, i THA)): 8.96Hs NN, @Bn&;olmﬁ, 7.36-R)40 &, %1)(@89 (n1)H), 6.849 (s,

i) oot afa ol i s s sctu B fn AT S Roal o il p2 (1

3 36 (m éb% )’3 3@% H)) M5 (+ve ESI): 566.2 (M+rH)+. 30 WO 03/ 055491
PCT/ GBOZ% 58457~ 121 Exanple 77 - Preparation of Conpound 77 in Table 3 -

N- ( 3, G0 dMS ot EBDers70)3-R-3) [ ( 7-

13-[ (2- hydroxvet h-vl) (i sopropvl ) am nol proi ) oxyl - 6- met hoxygui nazol i n-4-vl)am
i nol -1 H Pyr azol 5-0lacetam de An anal ogous reaction to that described in

CxaTDl . B gt Alchhiiol i b PPA ORMES. 108 Al obA SR

K J y I . A A
(s, 1H), 83ogs M), 7, 30-7.40 m3H) 689(m 1H). 6,84

yDamino|-1H-pyrazol-5-yl}acetamide

15 An analogous reaction to that described in example 73, but starting with 2-((2,2-
dimethylpropyl)amino)ethanol (131 mg, 1 mmol) and heating at 130 °C for 2 hours, yielded
compound 78 in table 3 (42 mg, 25 % yield) :
'H-NMR (DMSO dg, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.30-7.40 (m, 3H), 6.88 (m, 1H), 6.83
(s, 1H), 4.30 (m, 2H), 3.99 (s, 3H), 3.85 (s, 2H), 3.78-3.85 (m, 2H), 3.40 (m, 2H), 3.30 (m,

20 2H), 3.22 (m, 1H), 3.12 (m, 1H), 2.30 (m, 2H) :
MS (+ve ESI) : 598.2 (M+H)".

Example 79 - Preparation of Compound 79 in Table 3 - 2-{3-[(7-{3-[cyclobutyl(2-

25 (3,5-difluorophenylacetamide

An analogous reaction to that described in example 73, but starting with 2-
(cyclobutylamino)ethanol (115 mg, 1 mmol) and heating at 80 °C for 6 hours in the presence

of potassium iodide (93 mg, 0.56 mmol), yielded compound 79 in table 3 (33 mg, 20 % yield)

30 '"H-NMR (DMSO ds, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.35 (m, 2H), 7.32 (s, 1H), 6.88 (m,
1H), 6.83 (s, 1H), 4.29 (m, 2H), 4.00 (s, 3H), 3.87-3.99 (m, 1H), 3.86 (s, 2H), 3.72 (m, 2H),
3.35 (m, 2H), 3.15 (m, 2H), 2.30 (m, 2H), 2.20 (m, 4H), 1.85 (m, 2H) :



(s, 1H, 4.30 (m 2H), 4.00 (s, 3H), 3.86 (s, 211), 3.76 (m 2H), 3.35 (m
4H), 3.18 (m IH), 2.30 (m 2H), 1.30 (m 6H : 10 M5 (+ve ESI) : 570.3
(MtH) +. Bwerploss4¥B - Preparation of Compound 78 in Tabl e 2C1/GB02/05845

N- (3, 5-di fluorophen-vl)-2-13-[(7-

13-r (2, 2-di net hyl propyl ) (2- h- vdr oxyet ¥22-ani nol pr opoxyl - 6- met hoxyQui nazol i n
-4- Yl)am no] - | H pyrazol - 5- yI | acetam de 15 An anal ogous reaction to that
descri beMS (+veXS8BpiS8233IM4HX . starting with 2-((2, 2-

di et hyl propyl )an-iino)ethanol (131 ng, 1 mmol) and heating at 130 'C for 2
hours, yielded conpound 78 in table 3 (42 ng, 25 %yield) : '"H NWR (DVSO

d6, TFA) ExS8ngR 405 Prépddation T oddd)S()i?.-ﬁﬁleMQ- 7.3%) ., 6.88 (m 1H),

© 3.78-3.85 (m 2H),

3.40 (m '22 wll:\ltli xyghinazolid- (m 2|-|)
_Il\_/sbl(;rvg Bl ) 398: 2 (M) & ] abe 79 - Preparation of Conpound 79 in

hydroxyet hyl ) aFl.RabRiRREKbn G Hat MK BRARDIE M9 dbut \stal@iE Wk 21 H pyr azol - 5-
ylI-N 25 (3,5-difllUorophenyl)acetam de An anal ogous reaction to that

descri bedcyctopeogaimetbylf8ninbjethaoh(Itls mag, Wi rhimoR) yieldgdolomipouyd 801 fahls) B3Ranol
(115 ng, 1 wl) nd heating at 80 '"C for 6 hours in the presence of

pot assi uMei dhifegdeldhs my, 0.56 nmmol), vyielded compound 79 in table 3 (33 ny,
20 % vyi el Q Ty S (8, , 5 (m
AR, 3?%@@1@{1}1#{51@@%1@')@ 8% ﬁ?m@(?ﬁﬂ? 73515})1;216) 2%3 (ﬁblﬂ)Hls 88?1(113 .
3. 87- 30 9}, 61841(k) LH)34.86 (l(nSZH?.H)QO @, 31), GY&G(Q%) 38085 ZHh32®4)3453rm3HO,m 2H),

2. 30 : 2 : 5 : 3/,055 PCT/ GB02/ 05845
-122- (WS3 i@@’@ éﬂ ?3%?@3@(]|\/i3§m (}@Qﬁg)(’é‘ % %Z{E”I’é}b;}ﬁétl on of Conpound 80
i n Tabl GM% ERSSk?é(

f(cycl opropyl nmet hyl) ydroxvet hvl ) am nol pr opoxyl - 6- net hoxyQui nazolin-4- 5

Yl') am nol -1 Hpyrazol - 5-vl | - N-(3, 5-di f | uorophenvl ) acet am de An anal ogous

reaction_to that dnscrlbed i n exarrpl e 79,
((cyclo;ﬁ@#&@l&)ﬂ BATAONO1 A ompoune,l 1g.

1H-pyrazol-5-yl}acetamide

An analogous reaction to that described in example 73, but starting with L-prolinol
(1.3 ml, 13.17 mmol) and 2-(3-{[7-(3-chloropropoxy)-6-methoxyquinazolin-4-ylJamino }-1H-
pyrazol-5-yl)-N-(2,3-difluorophenyl)acetamide (1.63 g, 3.24 mmol) yielded compound 81 in
20 table 3 (1.64 g, 89 % yield) :
"H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.74 (m, 1H), 7.33 (s, 1H), 7.19 (t,
2H), 6.84 (s, 1H), 4.31 (t, 2H), 4.01 (s, 3H), 3.94 (s, 2H), 3.77 (q, 1H), 3.64 (m, 4H), 3.22 (m,
2H), 2.30 (m, 2H), 2.14 (m, 1H), 2.03 (m, 1H), 1.90 (m, 1H), 1.78 (m, 1H) :
MS (+ve ESI) : 568.3 (M+H)".
25

Example 82 - Preparation of Compound 82 in Table 3 - N-(2,3-difluorophenyl)-2-{3-[(7-

3-[(2.,2-dimethylpropyl)(2-hydroxyethyl)amino]propoxy}-6-methoxyquinazolin-4-

yDamino]-1H-pyrazol-5-yl}acetamide

An analogous reaction to that described in example 81, but starting with 2-((2,2-

30 dimethylpropyl)amino)ethanol (131 mg, 1 mmol) in dimethylacetamide at 70 °C for 10 hours
yielded compound 82 in table 3 (64 mg, 33 % yield) :



10 1H), 6.84 (s, IH, 4.30 (m 2H), 4.00 (s, 3H), 3.86 (s, 2H), 3.80 (s,
211), 3.20-3.45 (m 4H), 3.15 (m 2H), 2.30 (m 2H), 1. 12 (m 1H), 0.68
(m 2H), wodd6sw12H) M (+ve ESI) : 5 82.3 (MtH) +. ExanplpeT&iB02/05845
Preparati on of Conmpound 81 in Table 3 - N42, 3-difl uorophenyl)-2-04(7- 15
f3-[(2S)-2- (hydroxynet hvl ) p-vrrolidin-23-vl | propoxyl - 6- met hoxyQui nazol i n- 4-
yl)am noI | H Pyrazol - 5-0lacet am de An anal ogous reaction to that descri bed
i n exanplEENMR (BMSG tlaMEA)g 86t (s, LTH)p BA0I(RAIH), 1.74 $mnlH), 78513, Hbol)194md

2-(3-f [ chl o t
pyr azol %H&%)S%S 125253:?%‘&%&@ Gi ')j(%)cgtg’gi%%b( igégm] 2ﬁg132‘§3 M)F@?éﬁ“ded
conpoun [ 2 % I DVBO d6, TFA
comp (Sdzﬁ&?ﬂ(d 15308 étlsq%?’nﬁ)laﬁé (fh, 2ﬁi é’ssfoﬁ zi? 109'(&1%6 ( o 2H))
6.84 (s, MSI-@+veESBlS@83(B/H)H)4 01 (s 3H) '3.94 (s, 2H, 3. 77 (g, 1H), 3.64
(rn 4H; .22 (m 2H), 2.30 (m 2H), 2.14 (m IH) 2.03 (m 1H, 1.90 (m
78(m 1H): NIS(+ve ESI) 5683(|\/Hr|—|)+ 25 Exarrple 82 -
‘ _ L(7- f

Prepar at 0 ,
3-[(2, 2- %}n MOXyCl Ui nazo

described in exaﬂole 81 but startlng vmth 2-((2,2 3o

](cjl neagylhwéﬁg ] Mﬂfanol (131 ng, 1 mmol) in dinethyl acetani de at 70 'C
or our
b7 055401 por Kafifths TeieneY Rknirucel E%E/}é%x%%ﬁ%%n?“ spRife Mt,ﬁblH) 8.30 (s,

%I—%g 10 7¢prépylaniin)ethan35(708 mg] 6§ mniol] 8nd Innathbt)SS A B8t 5(twurs] Kelded. cBmp()mnd 2H) ,
.99 (s, 342 2 3.3 2H), 3.22
(d, 1H), 8331n1tsbl(céaSﬂfff-wbltel@h@rf&ém)g gjg)%sﬁe@n 23) T)og (s, (g]H) % (+ve
ESI) : t f d Tapl e 3
; [\2(2 > leﬁ\fI Xbop%engi%ﬁg ;8?69(53131{)1,8'36??31&6 4 68 (af 1IPPARRUR B3 7118-7Tabl e

3-[(2- hy@iﬁ@H)yeBWi NEDT Q30 (h 2ZH)) 910019 3ERY B.96 (sy@HN,dX 78 (uj 21d)k 8130¢8.45 (rh,) ami nol
-l H pyrazol - | | acet am de An _anal ogous reaction_to that described in
exanpl e 81, 3b71§t s 25D+ 3- hy 3w, 3H), 2.28'(m, 2H), 1.73 (m, 2H), 0.95 (t, 3H) :

15 MS (+ve ESI) : 570.3 (M+H)".

Example 84 - Preparation of Compound 84 in Table 3 - N-(2,3-difluorophenyl)-2-

{3-[(2-hydroxyethyl)(isobutyl)amino |propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-
pyrazol-S-yl}acetamide

20 An analogous reaction to that described in example 81, but starting with 2-

(isobutylamino)ethanol (936 mg, 80 mmol) and heating at 90 °C for 3.5 hours, yielded

compound 84 in table 3 as an off-white solid (810 mg, 69 % yield) :

'H-NMR (DMSO ds, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.45 (m, 1H), 7.34 (s, 1H), 7.21 (m,

2H), 6.84 (s, 1H), 4.31 (m, 2H), 4.00 (s, 3H), 3.95 (s, 2H), 3.81 (m, 2H), 3.36 (m, 2H), 3.30
25 (m, 2H), 3.12 (m, 1H), 3.06 (m, 1H), 2.31 (m, 2H), 2.13 (m, 1H), 1.01 (d, 6H) :

MS (+ve ESI) : 584.3 (M+H)".

Example 85 - Preparation of Compound 85 in Table 3 - 2-{3-[(7-{3-[cyclobutyl(2-

30 (2.3-difluorophenvl)acetamide

An analogous reaction to that described in example 81, but starting with 2-

(cyclobutylamino)ethanol (117 mg, 1 mmol) and potassium iodide (103 mg, 0.62 mmol) in



10 (propyl am no)ethanol (700 ng, 68 mml) and heating at 85 'C for 5 hours,
yi el ded conmpound 83 in table 3 as an off-white solid (650 ng, 67 %yield)

" H- NVR wDOMB@ss#61 TFA): 8.96 (s, IH), 8.30 (s, 111), 7. 7PcrroBoRiohs4s7. 33
(s, 1H, 7.18-7.22 (m 2H), 6.84 (s, 1H), 4.30 (m 2H), 4.00 (s, 3H), 3.94
(s, 211), 3.78 (m 2H), 3.30-3.45 (m -124), 3.28 (m 2H), 3.15-3.20 (m
2H), 2.28 (m 2H, 1.73 (m 2H), 0.95 (t, 3H: 15 M5 (+ve ESI): 570.3
(MtH) +. dixmtipllase@mide @rrehat 9% 6 rlioroqE h@usrpuden drgda yiehdefadompognd 85 in table 3

N42, 3-di fl uor 2-f 34(7-
3- [(2 hy{?Ir7 gg%ly}/eﬁ)sobutvl )an| i nol propoxyl - 6- met hoxygui nazol i n-4-Yl)aniin
ol -1 H PYLAAIR|( nﬁ@agtﬁiﬂ)d% ms%ﬁa@bngtm 17@4% o), wozgt(@amﬂeasn md| in

exanpl e 81 but starting W =7 (i’dobut’yl am no) et hanol (936 ng, 80 nmol)
and heat(nm,(!i-Ha)t6% ($,CH)ot. BCB(rﬁ 21&)1.169,8 (3,i33)d288 (medldh Gred-B80 (m, 2Hlbl392033 3 an

of f - V\:hlt s 10 9 % D! N O , TFA): 8.96 , 1H),
?30(H)% glggm(%ﬁ?%% %gi(ml—ﬁﬁt#@ﬂ('wm’ 3 6.)84 (s, 1I(—|)S, 4.Hé1
m 2 , 3.81 (m 2H), 3.36 (m, 2H), 3.30 25
(m 2H ,h%(%gef%%uﬁdﬁ?(m 1H . 2.31 Em 25)0, 2.13 Em 1H)H? 1.01 (d,
611) IVB (+ve ESI) 5 84.3 (MtH)'. Exanple 85 - Preparation of Conmpound 85
i n Tabl 3-[Cucl obut YI (2-.

hydr oxy SEX3mpLe G dagparalion ol L oapatnd B0 n,cable SEASR IS yrazol -5-
-\ ng{d?m%&hgig@i@ﬁ%Qﬁg—@-thﬁ%g{%ﬂlﬂ%ﬁh%%%n%ﬁqy-g%atzgl-g-?%tN-
describ uty et hanol (117
m/&%ﬁgﬂlﬁrm;ﬂ)amw de (103 ny (2 (r)ﬂ62 mTSIS) ICan\D 03/ 055491 g

PCT. I met m at

ar gon y| el ded B 3RY8ERHS TWUF’% ‘g‘BW ‘gesgndbe(dg‘?’e P18§50)8‘5}|S@|“H§)gr wit }F-I-B%ll\J/lr?s(l[J)nl\/S%rdG,
TFA

n ) : by, @éclggen{ylmﬁirﬁ?et@cﬁl ggu?]xﬁé-)l e(lﬁédsé'dfﬁgpouﬁdgg if &bléﬂ'g% rﬁg3 % 3 50
(m 2H),yi8ldp0-3.30 5 (m 2H), 315(m 2H) 230(m 2H) 222(m 4H)

Los LR dilsdS,t T%S B985 1. BB dbln-78 i T, 730 G, D3, O ©f
S P A 4 b 58 -
(m, 2H), 2.30 (m, 2H), 2.09 (m, 2H), 1.74 (m, 4H), 1.72 (m, 2H) :

MS (+ve ESI) : 596.2 (M+H)".

Example 87 - Preparation of Compound 87 in Table 3 - N-(2,3-difluorophenyl)-2-{3-[(7-
20 {3-[(2R)-2-(hydroxymethyl)pyrrolidin-1-ylipropoxy}-6-methoxyquinazolin-4-yl)amino]-

1H-pyrazol-5-yl}acetamide

An analogous reaction to that described in example 81, but starting with (2R)-
pyrrolidin-2-ylmethanol (101 mg, 1 mmol) yielded compound 87 in table 3 (134 mg, 79 %
yield) :

25 'H-NMR (DMSO dg, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.75 (m, 1H), 7.32 (s, 1H), 7.16 (m,
2H), 6.84 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.94 (s, 2H), 3.70-3.85 (m, 1H), 3.52-3.70 (m,
4H), 3.15-3.30 (m, 2H), 2.25 (m, 2H), 1.75-2.20 (m, 4H) :

MS (+ve ESI) : 568.2 (M+H)".
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An anal ogous reaction to that described in exanple 85, but starting with 2-
(cycl opentyl am no) et hanol (129 ng, 1 nmol) yielded conpound 86 in table 3
(86 ng, 4Wo0%s/oys4eld) : ' H NVR (DVSO d6, TFA) : 8.93 (s, |Hcr/@B@2ssdss, 1H),
7.73 (m 1H), 7.30 (s, 111), 7.14 (m 15 2H), 6.83 (s, 111), 4.29 (m 2H),
3.98 (s, 3H), 3.93 (s, 211), 3.78 (m -B2§-, 3.37 (m 2H), 3.26 (m 2H),
2.30 (m 2H) 2.09 (m 2H) 1.74 (m 4H) 172(m 2H) M5 (+ve ESI): 596.2
; FrationraftGompamndd at fluprgphenyl)-2-{3-[(7-

am nol - %q%ﬁ%gmlggpy&kﬁﬁﬁgam de An anal ogous reaction to that descrl bed in
exanpl e th (2R)- pyrrolidin-2-ylnmethanol (101 ng, |

mol ) yi el dedAnanglogmd r8attion td thbi desGifeti3n enample 8 19but wtaeting) with 25 prop=INNR
(DMSO d

o 1-yiappnogihamct (45 hﬂﬂ?rﬁmﬁézgt@’cgé?%ﬁw%%%(té@eéi@s koS fneghy)
T 15 S NIR {MS G RArR [, 11 0%s. k5 0 (hTLEEAs D, 118 (H

PCT/ GCBO2ZZR5Z 843 (s, 11~2)54E@&1mI4H) &&O(SFBHpar%t(s (ﬂH)os 8Tompdbn . 8 m,2Hjabié 3 -
N- (2, 3-di flugroPhenvh- 2-f

13- ( 2- h%r@y%v@ﬁﬂ‘) %H? 3;)302@‘\‘;@&) vl ) am nol propoxyl - 6- met hoxygui nazol i n- 4-YI
) am nol - %I—(-é_gyrﬁg;olﬁg?y tam de An anal ogous reaction to that described
I n exarrp u) star W|th2(prop2yn- 5 1 -yl am no) et hanol (99 ny,
| mmoli) yi el ded conpound 88 in table 3 (128 ny, 75 %yield): 'H NWR (DVSO
d,, TFA): . ( 31 (s, 1H), 7.18 (m
2H), 3.87 (m 1H),

aple§9\ - Preparation of {19 489 i ablg y
26202( En opre thilh (24 i ﬂling'ampéﬁ% ﬁi&h%;&]uid\.@olﬁxﬁﬁel 55!3) :
2-13. [ ( 7vliéimno] 1H-pyrazol-5-yl [-N-12,3 -difluorophenyl)acetamide

c-vcl opropyl net hyl') (2- hydr oxyet hyl ) a"nol propox- vl - 6- net ho | ui nazol i n-4-
L( P pyAn analgg())u(s reac)tllon to that de)gCI}lbed in e)rﬁ)amgle 81, but starr]t?ng wft% g.-

15 (cyclopropylmethyl)amino)ethanol (115 mg, 1 mmol) yielded compound 89 in table 3 (6 mg,
3 % yield) :
"H-NMR (DMSO dg) : 10.23 (s, 1H), 10.16 (s, 1H), 8.44 (s, 1H), 7.98 (s, 1H), 7.72 (m, 1H),
7.18 (m, 2H), 7.14 (s, 1H), 6.84 (s, 1H), 4.32 (s, 1H), 4.18 (t, 2H), 3.93 (s, 3H), 3.85 (s, 2H),
3.45 (m, 2H), 2.69 (t, 2H), 2.58 (t, 2H), 2.35 (d, 2H), 1.90 (m, 2H), 0.83 (m, 1H), 0.41 (m,
20 2H), 0.08 (m, 2H) :
MS (+ve ESI) : 582.2 (M+H)".

Example 90 - Preparation of Compound 90 in Table 3 - 2-{3-[(7-{3-

cyclobutylmethyl)(2-hydroxyethyl)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]-
25 1H-pyrazol-5-yl}-N-(2.3-difluorophenyl)acetamide
An analogous reaction to that described in example 81, but starting with 2-

((cyclobutylmethyl)amino)ethanol (129 mg, 1 mmol) yielded compound 90 in table 3 (134

mg, 75 % yield) :

'"H-NMR (DMSO dg) : 8.49 (s, 1H), 8.00 (s, 1H), 7.70-7.78 (m, 1H), 7.15-7.30 (m, 3H), 6.75
30 (m, 1H), 4.25 (m, 2H), 3.96 (s, 3H), 3.86 (s, 2H), 3.60-3.80 (m, 2H), 3.00-3.40 (m, 4H), 2.50-

2.80 (m, 4H), 1.61-2.40 (m, 7H) :

MS (+ve ESI) : 596.2 (M+H)".



Yl')am nol -1 H pyrazol -5--vl|-N-(2,3-difluorophenyl)acetam de An anal ogous
reaction to that described in exanple 81, but starting with 2 15

(cycl opr owyl w3wEsugl ) am no) et hanol (115 ng, 1 nmol) vyi el ded peavgrozeass89 i n
table 3 (6 my, 3 %yield): '"HNW (DVMSO d6): 10.23 (s, 1H), 10.16 (s, 1H),
8.44 (s, 1H), 7.98 (s, IH), 7.72 (m 1He- 7.18 (m 2H), 7.14 (s, 1H), 6.84
(s, 1H, 4.32 (s, 1H, 4.18 (t, 2H), 3.93 (s, 3H), 3.85 (s, 2H), 3.45 (m
2H), 2.69 (t, 2H), 2.58 (t, 2H), 2.35 (d, 2H) 190(m 2H) 083(m I H),

0.41 (m

Prepa§ at Y.xample dgyeparation MPOW )

[ (cycl ob Bf. . ) | 4

|') am nol = . hM 5 ? H Z, JBLFWJEf%%gXKﬁStaCeﬂ%—% ofiniazol 1 n-4-v

anal ogoug)ﬂrﬁﬁm341mpy@zbhg¢gl}§eaamidned in exarrpl e 81, but starting with 2-

((cycl obutyl met hyl ) am no) et hanol 129 I el ded compo 90
tabl e 3 (134 Apghalogousredcspgyo tha qw@qdmvs@m@y B 5] g%gt%ng WB”B (gf "

3 (s 7<9mho§§ét§gl)%$pnomﬂlﬁgﬁégﬂgg( g‘dmflw) ybe%ea%gr@g éd*bb%ble% %35 n(zgnﬂZH)

2.80 (m%Afgld) 1. 61-2. 40 (m 7H) IVB (+ve ESI): 596.2 (NH—|)+ V\D 03/ 055491
PCT/ GB02/ 05845 -126 Exanp epar ation_of Co g?% il_i b;1e73 -
N- (2, 3- duHMéRéB%?rQEkz’EﬁPe) [8(95(8#11{) 829'(5, 11D, 7.70-7.80 (m, 1), 732 (s, 11,

Vo V) fthap: PR S BY  SEUO YL R YD IR, BEPRER e PRI e har

descri1@e313d)13.5f5><(mbﬂ>82130 buf2tarting with 2- ((2 2-

di met hoxyet hyl ) ami no) et hanol (149 ng, 1 mmol ) yielded conpound 91 in table
3 (94 ngMSIve GSI) €162 M+HHNMVR (DMVSO d,, TFA): 8.95 (s, 1H), 8.29 (s, 1H),
7.70-7.80 (m 1H), 7.32 (s, 1H), 7.17 (m 2H), 6.84 (s, 1H), 4.85 (t, 1H),
4.30 (m 2H), 4.00 (s, 3H), 3.94 (s, 2H, 3.81 (m 2H), lo 3.30-3.55 (m
10H), 2.BRamjle Q‘J)Pre MatiohVdf Esph oun(ﬁﬂﬁmzl‘ HYe Bl V-

of Oorrpoun abl e , | 1 uor oPhenvl) -2-j 3-f
{3-[4-(2- hvdrox ethyl)pi erldm 1-yl]propoxy}-6-methox ulnazolm- -yl

15 pyrazol-5-yllacetamide

An analogous reaction to that described in example 81, but starting with 4-(2-
hydroxyethyl)piperidine (129 mg, 1 mmol) yielded compound 92 in table 3 (113 mg, 63 %
yield) :

TH-NMR (DMSO ds, TFA) : 8.94 (s, 1H), 8.28 (s, 1H), 7.73 (m, 1H), 7.31 (s, 1H), 7.10-7.20
20 (m, 2H), 6.83 (s, 1H), 4.30 (m, 2H), 3.99 (s, 3H), 3.93 (s, 2H), 3.56 (d, 2H), 3.47 (m, 2H),

3.26 (m, 2H), 2.96 (m, 2H), 2.30 (m, 2H), 1.75-1.95 (m, 2H), 1.60-1.75 (m, 1H), 1.30-1.45

(m, 4H):

MS (+ve ESI) : 596.2 (M+H)".

25 Example 93 - Preparation of Compound 93 in Table 3 - N-(2,3-difluorophenyl)-2-[3-({7-

3-(4-hydroxypiperidin-1-yDpropoxy]-6-methoxyquinazolin-4-yl}amino)-1H-pyrazol-5-

yllacetamide

An analogous reaction to that described in example 81, but starting with piperidin-4-ol

(101 mg, 1 mmol) yielded compound 93 in table 3 (146 mg, 86 % yield) :
30 '"H-NMR (DMSO ds, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.73 (m, 1H), 7.32 (s, 1H), 7.19 (m,
2H), 6.84 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.94 (s, 2H), 3.70-3.80 (m, 1H), 3.55-3.70 (m,



13- [ 4- (2- hydroxvet hvl) pi peridi n-1--vl| propoxyl - 6- net hox- vqui nazol i n-4-Yl)am
i nol -1H 15 pyrazol -5--yll acetam de An anal ogous reaction to that described
i n exanplwodB/s3mwi starting with 4-(2- hydroxyethyl) pi per irdirreBoeh2®sny, 1
mol ) yi el ded conpound 92 in table 3 (113 ny, 63 % yield) : '"H NWR (DVSO
d6, TFA): 8.94 (s, 1H), 8.28 (s, 1H), -I27%*3 (m 1H), 7.31 (s, 1H), 7.10-7.20
20 (m 2H), 6.83 (s, 1H, 4.30 (m 2H), 3.99 (s, 3H), 3.93 (s, 2H), 3.56
(d, 2H),28),4835(h45 @h) 1H), 3.2363.35(m 2H), 2953610 (m, 125) 2.30 (B02Km1.99H).05 fm75- 1. 95

(e &%gnip¥£<régiﬁ>li#gaaig€£aﬁﬂof Compound 93 1 Tabl e 3 -
N42, 3-di 18/]5“(%9 I\gggéék

[ 3- (4- hydr oxypl per )propoxyl 6- met hoxygui nazol i n-4-yl | am no) - | H py
razol -5- yll acetam de An anal ogous reaction to that described in exanple

81, but { th piperidin-4-ol ) I |eI edc d 93
in tabF : Sdafaar ,re ajion: 1 :!. ! ”_,_ d 94 o, s g ,-d ' ,_ ,
8.29 (s, 31 ; : ; isol-1) . 4. 30

(m 2H) ’ ’ . ’ . .
03/ 055494yfacal RN a¢Amdite - 127 2H) 3.35-3.45 (m 1H), 3.25-3.35 (m 2H),

155170 ( m AL 8aJoas reacta et desibes To RNt 4. kBT Wb 2 AR | on
of @Woﬂ@@a%} ﬂ)h%gbi fanibl) Mdég 5[{1?6{ Hd4arif %3 Yﬁ%)t hg 21930/;1&121(1)1‘

3-[4-(2- rox plpera r opoxy e Quinazol i n-4-vl)amn
ol -1 H10 u‘r}&mﬂRiﬁDMSﬁd; difiAde 845 @nHEN§S0<s, rléﬁc’i 72)(mt 2H}, A8 (deldb) V@ dmi n

Vi ol tod Blgdta 5B 115 Rmorks o (bl ol 35 Gezphef 45 Thsgr. Attt chelbiic

TFA 7. 72 2 7.32 , IH, 7.17

) 6. 845? Iﬁ %L'I%—#%)}Z (§13§?{r)ﬁ(§%?—|§ 2AF)OO (s(m3H)H)3 94 (s(SZH)!_D& 78 (m(mZH),
3 45 3. 7BIS((FFlveEEiI) 593.24M«H)". 2H), 3.37 (m 2H), 2.30 (m 2H): MS (+ve ESI):
597.2 (MrH) +. 15 Exanple 95 - Preparation of Conpound 95 in Table 3 -

N (2, 3-di fl uorophenyl)-2-f3-[(7-
15 Example 95 - Preparation of Compound 95 in Table 3 - N-(2,3-difluorophenyl)-2-{3-[(7-

3-[(2-hydroxvethyl)(2-methoxyethyl)amino]propoxy}-6-methoxyquinazolin-4-

yl)amino]-1H-pvyrazol-5-yl}acetamide

An analogous reaction to that described in example 81, but starting with 2-((2-
methoxyethyl)amino)ethanol (119 mg, 1 mmol) yielded compound 95 in table 3 (124 mg, 71
20 % yield) :
"H-NMR (DMSO d¢, TFA) : 8.97 (s, 1H), 8.31 (s, 1H), 7.76 (m, 1H), 7.33 (s, 1H), 7.19 (m,
2H), 6.85 (s, 1H), 4.31 (t, 2H), 4.02 (s, 3H), 3.95 (s, 2H), 3.80 (t, 2H), 3.73 (t, 2H), 3.45 (m,
4H), 3.36 (m, 5H), 2.31 (m, 2H) :
MS (+ve ESI) : 586.2 (M+H)".

25

Example 96 - Preparation of Compound 96 in Table 3 - 2-{3-[(7-{3-[ally](2-
hydroxyethy)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl}-/N-
(2,3-difluorophenylacetamide

An analogous reaction to that described in example &1, but starting with 2-

30 (allylamino)ethanol (101 mg, 1 mmol) yielded compound 96 in table 3 (99 mg, 58 % yield) :



13- [ (2- h-vdrox-yet hyl) (2-met hox-yet hyl )am nol i ) r opoxyl - 6- met hoxyci ui nazol i n
-4- -vl)aniinol-IHi)vrazol-5-yllacetam de An anal ogous reaction to that
descri bedwionz@zswipl e 8 1, but starting with 2-((2- PCT/GB02/05845

met hoxyet hyl ) an-iino)ethanol (119 ng, | nmol) vyielded conpound 95 in table
3 (124 ng, 71 20 %yield): H-NNR(DIVBZBd6 TFA) : 897(s IH) 8.31 (s,
1H, 7.76 (m 1H), 7.33 (s, IH, 7.19 I—% 1H), 4.31 (t, 2H)
4.02 (s, BNMRIDISQ ds, THA),: 8976, [H), 823213,,1H§ 37 (rtﬂ, 112}1)7 333(84@)( FnIS(mH)

B opa ot PR 67 e o Tt 1R, s o 301 4 31 Ro 2. .42 . oy PR AT 2 R0

h- vdroxvgtlpy_ﬁ,lg)sa(m agh Py 9Py P- met hoxvci ui nazol i n-4-Yl)am nol - I H pyrazol - 5-
vil-N (2,3-difl uorophenvDacet anm de An anal ogous reaction to that described

i n exanpMs @i¢ ESt: %Bar(thj) with 2 30 (allylam no)ethanol (101 ng, 1 mnol)
yi el ded conpound 96 in table 3 (99 ng, 58 %ield): WO 03/055491
PCT/ GBP2/ 05845 - 128 H-NI\/R (DVBO d6, TFA): 8.97 (s, 1H), 8.82 (s, 1H, 7.77

Cbrrpound 7 ?}JI e 3 n N- 23 difl uorophenvl) 3 [(7- f o
3-[(1,3-4 ‘m%mm&jroxyet hvl ) am noI propox- vl - 6- met hoxy(i uin
azol i n-4- Yl )ﬁmaﬂﬁb%&ﬁ' r@é&rﬁ%ﬁ% gt &'és&l@l?e%tlﬁ'gkﬁﬁ;()l@?lgﬂglg%%wftﬁéf(tl',ﬁn to that

descri bed in exa , but starting with

di oxollandqulhmrét)hmbmmmthmmb(lwmg Irgmol) ynelddd) compeiude @7 ¢otapleuhd 267 i n
tabless(lzg95 68 %yield): 'HNVR (DVBO d6, TFA): 8.94 (s, I|H), 8.29
(s 1H), 2, 6&%Weldhr) . 7.31 (s, 1H), 7.16 (m 2H), 6.83 (s, IH), 5.30 (m

e (mq%ﬁ@mgﬁ%sc?‘d?]f%? 85970(1\/Sﬁ-(1)9§ ezbz%lﬂb'h 7§511%311(1m Ay, 119, 896 kin 25

2H), 6.83 (s, 1H), 5.30 (m, 1H), 4.30 (m, 2H), 4.01 (m 5H), 3.99 (s 2H) 3 93 (m, 2H), 3.89
(m, 2H), 3.45 (m, 6H), 2.30 (m, 2H) :
15 MS (+ve ESI) : 614.2 (M+H)".

Example 98 - Preparation of Compound 98 in Table 3 - N-(2,3-difluorophenyl)-2-{3-[(7-
{3-[ethyl(2-hydroxyethyl)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-

pyrazol-5-yllacetamide

20 An analogous reaction to that described in example 81, but starting with 2-
(ethylamino)ethanol (89 mg, 1 mmol) yielded compound 98 in table 3 (94 mg, 56 % yield) :
"H-NMR (DMSO dg, TFA) : 8.94 (s, 1H), 8.29 (s, 1H), 7.75 (m, 1H), 7.31 (s, 1H), 7.15 (m,
2H), 6.83 (s, 1H), 4.31 (m, 2H), 3.99 (s, 3H), 3.93 (s, 2H), 3.76 (m, 2H), 3.30 (m, 6H), 2.26
(m, 2H), 1.25 (t, 3H) :

25 MS (+ve ESI) : 556.2 (M+H)".

Example 99 - Preparation of Compound 99 in Table 3 - N-(2,3-difluorophenyl)-2-{3-[(7-

{3-[(2-hydroxyethyl)(isopropyl)amino]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-

pyrazol-S-yllacetamide

30 An analogous reaction to that described in example 81, but starting with 2-

(isopropylamino)ethanol (103 mg, 1 mmol) yielded compound 99 in table 3 (84 mg, 49 %
yield) :



Exanpl e 98 - Preparation of Conmpound 98 in Table 3 -

N42, 3-di f | uor ophenyb-2-134(7-

f 3-[ et hyl Wd-dapss49xyet hvl ) am nol propoxyl - 6- met hoxygui nazol ipea4sBokpss¥s no] - | H-
Pyrazol - 5-yll acetam de 20 An anal ogous reaction to that described in
exanpl e 81, but starting with 2- (ethyl2%i no)ethanol (89 ng, | mol)

yi el ded corrpound 98 in table 3 (94 ng, 56 %yield): 'H NVR (DMSO d6, TFA)
. 8.94 (H- NMR(DM&Qd( sTFN)H)S,977(s,7H-IX 83315 1H)77.32 (ths LHL )35 (3, 1H), {8 (m2H) |

'?m836(H)s 25 g ﬁfﬂ)z&]pﬁtlngg 18?( 3,5_@ Yoo 1\@%( 353 (E’slﬁ?{) é&%(m%&b( 3. 30

Exanpl e §9) 2 $r@Pap 1. 90Rferpenpound 99 in Table 3 -
N423d|fluoro(ﬁrgn\%%2f(3-[}g7)

3-[(2- hyM’So(»wyBShNISW()Qs(WI@pyI )am nol propoxyl - 6- met hoxvqui nazol i n-4-yl)am n
ol -1 H _Pyrazol -5- Al acetam de 30 An anal ogous reaction to that described in
exanpl @ 81, but starti ng with 2- (isopropylan no)et hanol (103 ng, | mol)

yi el ded 9%,
yi ¢ ded Rosm R0 Pré
7.79 (m [(1HB- g ethleds ‘ $améthox g AN
4.03 (s, 381(m 3H) 340(m 3H) 3.20 (m IH) 2.35
(m 2H), 1H- ce +ve ESI): 570.2 (MtH)' 5 Exanpl e 100 -
Preparation o f a?d?ﬁ“ge H(7-f1
3-[(2- hydroxyklgggggdrrhggﬁawgrtl F\&t\ﬁ@g&%&g\%d;?gg%ﬁ )-@“-%?F\oxvcﬁt{{?%éggwg 4-yl)a
ni nol -0 VPthylirapansi-61(A0 & tregyil demal) yeehded cgopsundHifk ingable 3 (l@ﬁamm%%mdd)j in

ex?n”£l > Trinaibabidbond s T 7 3t 30 188 tngT by 2 G 80y 425 B &1%»$°< DVEO
g 92 ?2 ﬁgﬁl)(é '3%1) 3785(9§ élg}rbeﬂéﬂ)(n% 552, 657%111%) %ﬁo%& (zt%f‘t& (s éH?ﬁ] t,H) H)l, "
(s, 6H):MSB+ye¢ESDHESKH.2 (M. (I\/H-|)+ 15 Exanpl e 101 - Preparation of '

Conpound 101 in Table 3 - N42, 3-di fl uor ophenYO 243- r(7-f
[ (2R) -1 -(2-hydroxyet h-vl)pyrrolidin-2-yll methox-vl-6-nmethoxygui nazol i n-4-

15 Example 101 - Preparation of Compound 101 in Table 3 - N-(2,3-difluorophenyl)-2-{3-

lmethoxy}-6-methoxyquinazolin-4-

Damino]-1H-pyrazol-5-yllacetamide

An analogous reaction to that described in example 54, but starting with 2-{3-[(7-
{[(2R)-1-(2-tert-butoxyethyl)pyrrolidin-2-ylJmethoxy}-6-methoxyquinazolin-4-yl)amino]-1H-
20 pyrazol-5-yl}-N-(2,3-difluorophenyl)acetamide (67 mg, 0.11 mmol) yielded compound 101 in
table 3 (36 mg, 59 % yield) :
'H-NMR (DMSO ds, TFA) : 8.98 (s, 1H), 8.35 (s, 1H), 7.76 (m, 1H), 7.36 (s, 1H), 7.19 (m,
2H), 6.87 (s, 1H), 4.62 (m, 1H), 4.50 (m, 1H), 4.20 (m, 1H), 4.04 (s, 3H), 3.96 (s, 2H), 3.81
(m, 2H), 3.73 (m, 2H), 3.33 (m, 2H), 2.34 (m, 1H), 2.11 (m, 2H), 1.91 (m, 1H) :
25 MS (+ve ESI) : 554.1 (M+H)".
2-{3-[(7-{[(2R)-1-(2-tert-butox yethyl)pyrrolidin-2-ylJmethoxy }-6-methox yquinazolin-4-
yl)amino]-1H-pyrazol-5-yl }-N-(2,3-difluorophenyl)acetamide use as starting material was
obtained as follows :
An analogous reaction to that described in example 5, but starting with {3-[(7-{[(2R)-
30 1-(2-tert-butoxyethyl)pyrrolidin-2-ylJmethoxy }-6-methoxyquinazolin-4-yl)amino]-1H-
pyrazol-5-yl }acetic acid (240 mg, 0.48 mmol) yielded 2-{3-[(7-{[(2R)-1-(2-tert-



Yl')am nol -1 H P-vrazol -5-yl | acet am de An anal ogous reaction to that
described in exanple 54, but starting with 2-(3-[(7-

([ (2R - | -wd-mBmsi49but oxyet hyl ) pyrrol i di n-2-yl ] met hoxy) - 6- mechhasogossaazol i n- 4
-yl)am nol -1 H 20 pyrazol-5-yl)-N (2, 3-difluorophenyl)acetam de (67 ng, O.
11 rnnol) vyiel ded conmpound 101 in tabild03 (36 ng, 59 % yield): H-NIVR
(DVBO d6, TFA): 8.98 (s, 1H), 8.35 (s, 114), 7.76 (m 1H} 7. 36 1H),
7.19 (m butg:eyeth)e)m(vro{lém 2_];1];]1)'16th4x$}26(rmqth(mq31§1u1nazc$@ 4-phamip |- LA-pygaz Hl)!_\?

4.04 3.73 oH), 3.33 2H) .
2.34 Eﬁ](ﬁﬂ}“ﬂ‘?r‘l@% ac?%“idelagf‘% #1%1 NG (+\(/¢ran ESng . 554, (1m( M+||:|)|)+
2-13- [(7111NMR) DOMSEBd eﬂ‘FA)btgwcsemylsmy(grmzy 4175 (e; YH), "3 @X Vi), §- 198kt oxy qui

nazol i n-4- vyl )an fino]-1Hpyrazol-5-yl) 3- dlfluoro hen | yacet am de use

as start2Hy Gn&ﬁt(erllzl] M@Rdm, db 4 Feinadl) 612DémslH) AD35ad lgc?n% S,eZﬂ:)s pdA to

tlh?tzfgf r’;a Q;?@t( ?%i??%‘gf??ﬁ? Zt@l(lfqlngﬁhﬁnﬁh@%?%é’gﬂ%?(&quéﬁiﬁazol i n-4-yl)am

nol-1H ®y J_%amd(mo ng, 0.48 mmol) vyielded
2-(3-[(7- ([ R) 1- (2 tert 03/ 055491 PCT/ GB02/ 05845 -130

but oxyet hyl ) pyr Tol i d| n-2-yl I met hoxy 1-6-net hoxqu nazol i n-4- yI )am noI
I I l,3 difl uorop e ,

of Compoun

. : m 3. . 2.
2.11 (i 1HpyrazolBviiacetdmide 1. 20 (s, 9H): MS (+ve ESI) : 610.2 (MH)+.

El_xaQnBLFOE' grz)h-eﬁ‘;lra; grg@al}s{f)rg{]c(lgg toc%npgescnbed in elmrl]mglabll gut starting with 2-(5-((7-(3-

F3-1(29) cfao%cg;ose y@%{&n@x}% 'ir(a%hx%{}r‘l anyﬁd)plrfpgw& -Hyyw-mxygui nazol i n-4-YI

) am nol - azol - acet am An anal ogous reaction to that
descri bedllompbmamatﬂarﬁl,debwo miga0. ﬂlmrgol\)vandle)rQlﬁxo@ (71-16850.7 mmol) yielded

el or oprEHDP RSO BB 1EH g, e 3iskiel ) and L. prof inol (71 mg. 0. 7 rmol)
yiel dag 1SOMRYIAISO3,MEARHISS R (138 b Mool 74 by RO do,

TFA) 1 40-'7.50 111), 7. 30-
7.40 (m7. ZBI)(m, ZH),0- 10-1.55 (rm 1H1];|)5,83€1s,8]:H)( 430 J;mmH) 4. (ED(S(3H) B84, (s zrzm)o3(79- 3H),
3.84 (s, _2H),

3.80°(m, :IJ’H)7%47 3.70 (m, 4H), 3.12-3.35 (m, 2H), 2.20-2.40 (m, 2H), 1.97-2.20 (m, 2H),
1.85-1.97 (m, 1H), 1.70-1.85 (m, 1H) :
MS (+ve ESI) : 566.5 (M+H)".
20
Example 103 - Preparation of Compound 103 in Table 3 - N-(3-chlorophenyl)-2-{3-[(7-

{3-[(2R)-2-(hydroxymethyl)pyrrolidin-1-yl]propoxy}-6-methoxyquinazolin-4-yl)amino}-
1H-pyrazol-5-yl}lacetamide

An analogous reaction to that described in example 102, but starting with D-prolinol
25 (71 mg, 0.7 mmol) yielded compound 103 in table 3 (75 mg, 66 % yield) :
'H-NMR (DMSO dg, TFA) : 8.94 (s, 1H), 8.29 (s, 1H), 7.86 (s, 1H), 7.48 (m, 1H), 7.34 (m,
2H), 7.12 (m, 1H), 6.82 (s, 1H), 4.30 (m, 2H), 3.99 (s, 3H), 3.83 (s, 2H), 3.76 (m, 1H), 3.60
(m, 4H), 3.20 (m, 2H), 2.30 (m, 2H), 1.95 (m, 4H) :
MS (+ve ESI) : 566.5 (M+H)".
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3.80 (m 1H), 3.47-3.70 (m 4H), 3.12-3.35 (m 2H), 2.20-2.40 (m 2H),
1.97-2.20 (m 2H), 1.85-1.97 (m 1H), 1.70-1.85 (m 1H): MS (+ve ESI)
566. 5 ( Miwp103/055201 Exanpl e 103 - Preparation of Conmpound 1@8Ti¢BoRAbiss 3 -

N- (3-chl oroPhenyl)-2-f3-[(7-

13-[ (2R) - 2- (hydr oxynet hyl ) pyrrol i di n-1-131- pr opoxy1- 6- met hoxygui nazol i n- 4- VI
) am nol - WPyrazoI 5 Olacet amni de An anal ogouslreaj:\;t lon to thatl described in

conpound 1 i tabl e ( 5 66 % L H D E

(s, 1H), g é inazolin-d,y mn xyf:‘)gl_?_z (m
1H), 6. z(c%tadnﬁ)e 4 30 (m 2H) 3. 99 (s 3H) 3.83 (s 2H) 3.76 (m 1H),
3.60 (m .20 (m 2H), 2.30 (m 2H), 195& (+ve ESI): 566.5
(M:tH) +. 30 wcasalowggaqaorrmmm@s@m inex3mplexd ﬁpblé smamgwmln Qw&ﬂéltnr%n of

Compound 104 in 3 chl h

f3- ( 3- ﬁy‘&lr(gkm%’o épm)ryl?ldéﬁéoﬁ Qﬁf etr?'é el?oé-z\[fj&%a%&e@ ‘4-vllam no)-1 H P
- vrazol - 51 Nvhi( M@aplmm 3| mpwsw(@amgoma @, m)av.mﬁp nHyer34 G,
exanpl e 102, but star with piperid ol (71 nyg, 7 mol ) vyi el ded

E:orrpoundZHDZF 1i2r(nt, d61)£6.82 (SBIngt 287(2n ZH)i €08 m; 0.5H),N\N9 QSDKBDW, (s; 3.79. 94
s, | 47 IH), 7.34 2H), 7.12
(m J- H)(méjég) %éoiwng%?(lﬁ%% 631)09 (Enm o.gDH), 3. 99(?15, 3t|)|), 3.83
(5 2H) & @9c &N BoBiMHP. 60-3.55 (m 6H), 1.15-3140 (m 6F): M (+ve

ESI): 566.5 (MtH)+ 10 Exanpl e 105 - Preparation of Conpound 105 in Table
3 - NO chl orophenyl) 2-f 3- 1(7-

fSIDEHe;Qy §(2- hydr )igt hvl ,am: 4 rop ﬁio.s,mﬁ%tbﬁl fv&& zol ! n4lé| _E:ﬁ--no] -IH

exanpl e

o aI

nol ) yi

D) . *
. 0 5y : o
deé, TFA)gyraaolgs-y[[ageté_iﬂjg e 8. 29 (s I H, 7.86 (m I H), 7.45-7.52 (m | H),
7.25-
An analogous reaction to that described in example 102, but starting with 2-(ethyl-

15 amino)ethanol (78 mg, 0.87 mmol) yielded compound 105 in table 3 (72 mg, 52 % yield) :
"H-NMR (DMSO dg TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.86 (m, 1H), 7.45-7.52 (m, 1H), 7.25-
7.30 (m, 2H), 7.08-7.15 (m, 1H), 6.83 (s, 1H), 4.29 (m, 2H), 4.00 (s, 3H), 3.84 (s, 2H), 3.70-
3.82 (m, 2H), 3.20-3.45 (m, 6H), 2.20-2.35 (m, 2H), 1.26 (t, 3H) :

MS (+ve ESI) : 554.5 (M+H)".

20

Example 106 - Preparation of Compound 106 in Table 4 - 2-{3-[(7-{3-[4-

iperidin-1-yllpropoxy}-6-methoxyquinazolin-4-

5-yl}-N-(3-methoxyphenyl)acetamide
{3-[(7-{3-[4-(hydroxymethyl)piperidin-1-yl]propoxy }-6-methoxyquinazolin-4-

25 yl)amino]-1H-pyrazol-5-yl }acetic acid (118 mg, 0.25 mmol) in dimethylformamide (1.2 ml)
was reacted with 3-methoxyaniline (46 mg, 0.37 mmol) in the presence of 1-(3-
dimethylamino-propyl)-3-ethyl-carbodiimide hydrochloride (81 mg, 0.42 mmol), 2-
hydroxypyridin-1-oxide (42 mg, 0.37 mmol) at 55 °C for 2 hours. The solvent was
evaporated, and the residue purified by preparative LCMS to yield compound 106 in table 4

30 (50 mg, 35 % yield) :



7.30 (m 2H), 7.08-7.15 (m 1H), 6.83 (s, 1H, 4.29 (m 2H), 4.00 (s, 3H,
3.84 (s, 2H), 3.70- 3.82 (m 2H), 3.20-3.45 (m 6H), 2.20-2.35 (m 2H),
1.26 (t, WwH)o30589(+ve ESI): 554.5 (MtH)+. 20 Exanpl e 106 pCcTREEpR@s&si on of
Compound 106 in Table 4 - 2-13- F(74 3- [4-

(hydroxynet hvl ) pi peri din-1I--vll propoxyl3%- met hoxygw nazol in-4-Yl)am nol -1 H
pyrazol - 5-yll-N(3-nmethoxyphenyl)acetam de 13-

7
[ 4- (hydr&k—WRN?MW}derTFle r8.961(s 1AL}, Br3@dexi)i 736(m2ﬂbﬂy2:ﬁlﬁtn@o174lﬁ(¢ 25

Ui ety B G Gl ol AT F e A O s o T 1 e he 9 0 o7

nmUlmM@Wﬁwmw%&@mmmmw%mmmwﬁh%ﬂMM%mem%
hydr ochl ori’de ( 1) - hydroxypyridi n-1-oxi de (42 mg, 0.37
mol ) at MS5+vEESHy: 5276t60(MsH) The sol vent was evapor at ed, and the reS| due

B o S ot B el s RO A B B s B

(s, I'H, ?z}ﬁ’ 5(%] aceh} ama u§§i ;(srﬁargl? maFerlgfg'wﬁst @btl\lh&d as7f031§w§ d, 1H), 6 83 (s,
I'H), 6.6 3y, 3.82 (s, 2H), 3.74 (s, 3H,

3 60 (4, 2H) (-EIA0-dolaropEhox: 6aaet@oxy®h>a,zom 26 lamingh§ - pylaal b S Dockl, 1 65

(1? [ I( |7_|) ("i‘:.‘:lcfzf17 %#%&&o%mlﬂf Tﬂﬁﬂg?sqlt i?‘{/ )p‘?’?fg%wfféglt%f hoxyqui nazol i n-4-y

| ') am noI i ° was
obt ai ned ghh)xgm 'éﬁ%z%m'énb{lhek@%%éﬂ)cﬁlﬁig?) o%?ggog%’%-%n‘gk ”&e&%h@ﬁg\%ﬁ in-4-yll

am no 10 evapetamg; ambihe Sesydueadetrited withiadnik7urgaf dichi2@methdnk :iethyl acetate (1:1).

(b o5 . TR EOvERSD bl Pistoraans grimtute,of AP ERCHIAe - Torpab Ebandli® g
the reS'ﬁéFgw)lef@hﬁ%%Ha aga fe)t9§ m%ﬁ&' AAREIIANE &&Jaxelvaﬁﬁ%@t e (1

te was recovere 1 SSO in a mxture of dichloronethane
rret hanol MeEEtahalr(aOO onl) wiad ac(dEd(ﬁo e solldamd the ﬁﬁixtulth)is stasedafdd@d hoor.{The i xt ur e

and 1 he FSHABTBINS v B Ror sme b o g aelsch e rsening SO Ve duced
by 11 110G B G et P o OSSR R DD e i e -
yl | pr opoyiprefoxydtérmeihgnyquazaziolim-d4yl yan)iaclt 1 Fiplyrazbl- Hyl jazaic-d6id/ (6.5 g@bt%c aci d
(6.5 9, Sgld;/as a yellow solid :

'H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.31 (s, 1H), 7.37 (s, 1H), 6.80 (s, 1H), 4.31 (m,

2H), 4.00 (s, 3H), 3.75 (s, 2H), 3.59 (d, 2H), 3.24-3.30 (m, 4H), 2.97 (t, 2H), 2.35 (m, 2H),

20 1.86-1.91 (m, 2H), 1.68 (m, 1H), 1.47 (m, 2H).

Example 107 - Preparation of Compound 107 in Table 4 - 2-{3-[(7-{3-[4-
(hydroxymethyl)piperidin-1-yl]propoxy}-6-methoxyquinazolin-4-yamino]-1H-pyrazol-

5-yl}-N-phenylacetamide

25 An analogous reaction to that described in example 106, but starting with aniline (35
mg, 0.37 mmol) yielded compound 107 in table 4 (106 mg, 75 % yield) :
'H-NMR (DMSO dg, TFA) : 8.94 (s, 1H), 8.29 (s, 1H), 7.63 (d, 2H), 7.31 (t, 3H), 7.05 (t, 1H),
6.83 (s, 1H), 4.27 (t, 2H), 3.99 (s, 3H), 3.82 (s, 2H), 3.60 (d, 2H), 3.30 (m, 4H), 2.97 (t, 2H),
2.27 (m, 2H), 1.89 (d, 2H), 1.65 (m, 1H), 1.44 (m, 2H) :

30 MS (+ve ESI) : 546.5 (M+H)".



yield) as a yellow solid: 'H NVR (DMSO d6, TFA) : 8.96 (s, IH), 8.31 (s,

1H, 7.37 (s, 1H), 6.80 (s, IH, 4.31 (m 2H), 4.00 (s, 3H, 3.75 (s, 2H,

3.59 (d, Wig)o3/08s484-3.30 (m 4H), 2.97 (t, 2H), 2.35 (m 2HCI/GRA/0%8486- 1. 91

(m 2H), 1.68 (m 1H), 1.47 (m 2H). Exanple 107 - Preparation of Conpound

107 in Table 4 - 2-13-[(7-f 3-[4- -133-

(hydr oxynet h- vI)plperldln I--vIIpropox vl -
e > 08

| H-t) vr akad ’ dpiaes -
descri bed, |, pl e . but. ! DI )

yi el ded &o+P panetnyl pIpETIgL DEODAXY -4 ,,' - : Ypmingl Il o’
TFA) : 8 Béra(zél,-sjz heetSmide (S, IH) 7.63 (d oH)| 7.31 (t, 311), 7.05 (t,

I H), 3 (S, X 27 (t, 2H), 3.99 (s, 3H), 3.82 (s, 2H), 3.60 (d, 2H),

3. 30 (m 4H) AR agzlogcoqs rzw;i,on 1@tV dgsoribezkin exampi@ 106, buzisparting wah (‘m IH), 1.44

Ecapl & Saoimpe B mei 7 BR LR e OB (37 g % DRRE> 159

N-0- f1 uokpg mﬁwﬁﬁsé%(ﬁwf 8.04 (s, 110, 8.29 (5, 1H), 765 (m, 2H), 731 (s, 1HD), 7. 14 (t,
3-[ 4- (hydr oxynet hyl ) pr'peri‘di n-1 -yl Tpropoxyl -6- met hoxygui nazol i n-4-yl) am nol

| HPyr D68 G40 &H)A’v;]l%(m[i?g&&’z (rsezzH) N (o3 iR At 0o $F 5B (tn

exa e - ut rii ' i 42 0. 37 I | ded
conpngund%ﬁbg ﬁr‘n}’?ﬁﬁe{'g&?‘i%nﬁ&gﬁ L}?ﬁﬁ%?@%n bﬁ?ﬁ( NI\/Rm(JDI\/BO dGm?F?A)yI: "6, 04
(5,100, @eigan Mo Ry (M 219 7 3L (8, 1), 714 (1 20, 6,82 (s,

IH), 4.27 ( 3H), 382(5 2H), 3.60 (d, 2H), 3.30 (m 4H),
2.97 (b, 2H), 2 (27 (m 2H) 1.89 (d, 2H), 1.65 (m 1H), 144(md2H): NES
/| .

(+ve ESI :)(5614 ; in 'l%b?(%” %— Oé.ldlcillocl:‘(()) 9—9 in

Tabl e 4
ZDRR- QI-%l%lﬁ‘mX! iﬂm nol

exanpl e ﬁﬂ_&gol@ﬁyl{atmm@ Wi t h 3,5 15 di chI or oani I i ne (62 ng, 0.37 rrm)l )
}H:il) dec81 SEWFSXR%P\; 83@&2@;&?@%%&* éepcx%d(lﬁlex;/rpéleellﬁg) t g1rt1qg_yy1tl$ 70 ?S
? Sé’ﬁﬂ)ﬁroa%h%g (?2 fe, 657 nhdi) yiidE cofpoaid 109%n84b1€ 5.4, 283%6§le1@9' 2H) ,
'H-NMR (DMSO ds, TFA) : 8.95 (s, 1H), 8.30 (s, 1H), 7.70 (m, 2H), 7.33 (s, 1H), 7.27 (s,
1H), 6.84 (s, 1H), 4.27 (t, 2H), 3.99 (s, 3H), 3.82 (s, 2H), 3.60 (d, 2H), 3.30 (m, 4H), 2.97 (1,
2H), 2.27 (m, 2H), 1.89 (d, 2H), 1.65 (m, 1H), 1.44 (m, 2H) :
MS (+ve ESI) : 614.4 (M+H)".

330

20
Example 110 - Preparation of Compound 110 in Table 4 - N-(5-chloro-2-

methoxyphenyl)-2-{3-[(7-{3-[4-(hydroxymethyD)piperidin-1-yl]propoxy}-6-

methoxyquinazolin-4-yl)amino]-1H-pyrazol-S-yl}acetamide

An analogous reaction to that described in example 106, but starting with 5-chloro-2-
25 methoxyaniline (60 mg, 0.37 mmol) yielded compound 110 in table 4 (65 mg, 41 % yield) :
'H-NMR (DMSO dg, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 8.15 (s, 1H), 7.32 (s, 1H), 7.08 (m,
2H), 6.81 (s, 1H), 4.27 (t, 2H), 3.99 (s, 3H), 3.82 (s, 2H), 3.60 (d, 2H), 3.30 (m, 4H), 2.97 (t,
2H), 2.27 (m, 2H), 1.69 (d, 2H), 1.65 (m, 1H), 1.44 (m, 2H) :
MS (+ve ESI) : 610.5 (M+H)".
30



2H), 2.27 (m 2H), 1.89 (d, 2H), 1.65 (m 1H), 1.44 (m 2H) NS (+ve ESI)
614.4 (M+rH) +. 20 Exanple 110 - Preparation of Conpound 110 in Table 4 -
N45- chl orwo3/055491 PCT/GB02/05845

met hoxvphenyl )-2-f3-[(7-f3-[4-(hydroxynet hyl ) pi peridin-I-yll propoxyl -6-

met hoxygui nazol i n-4-Yl ) ami nol -1 H pyr az#B4-5- vl | acet ami de An anal ogous
reaction to that descrlbed I n exarrple 106 but starting with 5-chloro-2- 25
met hoxy alxample 5 . d]1dE in dahlechim ()

41 %yield),; ' / .8 . . ) 815(s
1H), 7. 38 DS o EthoXyguing2 i PITAzol-’ 31y
3.82 (s, s@éw.[a gﬁ@ﬂa&om%@eaggaeemﬂm 207 (1, 29, 27 (m 2H), 1.69
(d, 2H, (+ve ESI) : 610.5 (MtH)'. 30 WO
03/ 055491 PCTA@@QIbQ@MﬁaCt}Om:MtTEKé%phbedllmbxalﬁpbri@ﬁabutcstarmjig Wihpganfldorvd1 in
Tabl e 4 Wé’[k\'ﬁ(rﬁ ég 47 9

( h- vdr dx{eEY) ( mgderIm‘FP]I)ﬁf%Wf”P@“%%HOWQWFﬁaq%mgm A%yl i nol -1 H
- pyr azol ‘MR oNM$Gof e j LMf%Enti lsmhﬁrm)l 898 &iHIe7 0 (@nﬁ§m9y§
reaction to that described in exanp e 06, but starting wth 3-trifluoro- 5
net hyl aniH),et0((@11kp,7.30. @71ko6I8p (yllé{)dféa9 (:toaﬁmuirﬂj) (#13H), 3.&746) 21)43.60%d.ny, 47

i, gty B o 2 o} A, (B BB (B ailon Bt Ly

4 29 (t, N@%Neﬁsgodgs@ﬁma 87 (s, 2H), 3.60 (d, 2H), 3.30 (m 4H). 2.97
(t, 2H), 2.27 (m 2H) 89 (d, 2H), 1.65 (m 1H), 1.44 (m 211): M (+ve

ESI) :10614.5 (MtH)' 10 Exanple 112 - Preparation of Conpound 112 in Table
4 - 213(7 1344- . .
(hydr oxy =-4-vl| )am nol -1 H D

{2 b S o Sl S A

descri be :
0. 37 mmS)vl}yNidﬂerQ{@ngﬂa&lﬂnidn table 4 (118 ng, 82 %yi eI d) " H NVR

(703/50( ? > 1IE)A n:avﬁeggttsdgaqnﬂy to @astieselébedfmfxaraplﬂé%éobut fﬁjﬂn&t %( § v 2&1)11) ’
3.99 (s, hfdf%xyaﬁm?l% (4 Bmg28:37 mmoly Fieldld c6tdbound 112 in table 4 (118 mg, 82 % yield) :
H-NMR (DMSO dg, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.31 (s, 1H), 7.21 (s, 1H), 7.07 (¢, 1H),
7.01 (d, 1H), 6.81 (s, 1H), 6.45 (d, 1H), 4.28 (t, 2H), 3.99 (s, 3H), 3.79 (s, 2H), 3.58 (d, 2H),
3.30 (m, 4H), 2.97 (t, 2H), 2.27 (m, 2H), 1.89 (d, 2H), 1.65 (m, 1H), 1.44 (m, 2H) :

MS (+ve ESI) : 562.5 (M+H)".

20
Example 113 - Preparation of Compound 113 in Table 4 - 2-{3-[(7-{3-[4-

iperidin-1-ylipropoxy}-6-methoxyquinazolin-4-

5-y1}-N-(3-nitrophenyl)acetamide

An analogous reaction to that described in example 106, but starting with 3-

25 nitroaniline (52 mg, 0.37 mmol) yielded compound 113 in table 4 (62 mg, 40 % yield) :
'H-NMR (DMSO dg, TFA) : 8.95 (s, 1H), 8.70 (s, 1H), 8.30 (s, 1H), 7.94 (d, 2H), 7.62 (t,
1H), 7.32 (s, 1H), 6.86 (s, 1H), 4.29 (t, 2H), 4.00 (s, 3H), 3.79 (s, 2H), 3.58 (d, 2H), 3.30 (d,
2H), 2.97 (t, 2H), 2.27 (m, 2H), 1.89 (d, 2H), 1.65 (m, 1H), 1.44 (m, 2H) :

MS (+ve ESI) : 591.5 (M+H)".
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3.30 (m 4H), 2.97 (t, 2H), 2.27 (m 2H), 1.89 (d, 2H), 1.65 (m 1H), 1.44

(m 2H): M5 (+ve ESI): 562.5 (MtH)'. 20 Exanple 113 - Preparation of

Conpound wbdsiors49able 4 - 2-f3-[(7-j 3-r4- PCT/GB02/05845

(hydroxynet hvl ) pi peridin-1-vl| propoxyl - 6- met hoxygui nazol i n-4--vl)am no] -1 H

pyrazol - 5-yll-N-(3-nitrophenyl)acet ardild® An anal ogous reaction to that

descri bed I n exarrpl € 106, but startl ng wth 3 25 n|troan| I‘;ne (52 ngy, 0.37
g : fop et KA g )

ks DL 6 ale I [ 3
3.58 (d, 52481 idProflsviddam@ed7 (1. 2H . 2.27 (m 2H), 1.89 (d 2H) ,
1. 65 (m%ﬂtﬁﬁ%ﬂ?ve ESI) : 591.5 (MrH)+. 30 WD 03/ 055491
PCT/ GB02/ 0584 &n andldgouBExaagioe td it desPribghinakampled06 Cortstatmg Wit 1HrAndagol-e 4 -
2-134(7-134

(hydr oxvn 49? §5di %03 mmeDyyieldedporeapnd d 1 1Bl 3P e &3 BYIEID) ami nol - 1 1
pyrazol - 'R+ :f'b'didﬂ%éﬁbl 8594/{ safRy, Mode, ﬁn @@sl(ngss 0@@@1}1@75@({& hat

described in exa 06, 'but” starti’'ng with | Hindazol am ne ny,
0. 37 rrrlebI),y7ﬁ(deH{)r;61®AdBLrid{);L448 |(lr12Ha;,b'1Q9 @, 395 3183, (s GZHP/dySDéd@H) B.3PHINMR

DVEO d6,. TF 4 8 8.03 (s, 1H),

(7 50 (m4HM)A87(7 2:!’% %& (mﬁ)é%ﬁz(%(éﬁ) |1r$>(m4q’z‘é %‘E(‘Qrgpﬁs 99 (sS 3H)H? 3.83
R 4H). 2.97 (t, 2H), 2.27 oH). 1. 89 (d,

(2H) 1. m?QIG(E@I) %S@VI%?) (mZH) % (+ve E(SI) |;)86. 5 (MH(-l)m+. H)lo Exarrplc(a

115 - 1Preparation of Conmpound 115 in Table 4 - N O brono-2-fl uorophenyl) -
2-13-[ (7-f 3- [4 hydroxyneth vI , zoI i n-
| l

4- Yl)a Xaimp . arad l!l _______ 1 HIOIe )
descri be r an|I|ne (72
feseh 379 L Tedearing] nLOo‘l'm TR R

(DVBO d6yl)diniNo]-181-Berazel-5yHacetdmide ( s, IH) 7,35 (4 1H), 7.53 (m 1H),
7.35 (d, 1H), 7.31 (s, 1H), 6.82 (s, % I—|2 3.99 gsb 3.92
(s, 2H), 3. 60A(1@nalgg9us rgacggn(tqﬁhat descrlbed in examplel 6, but starting with 4-bromo- 2-

15 fluoroaniline (72 mg, 0.37 mmol) yielded compound 115 in table 4 (28 mg, 16 % yield) :
'H-NMR (DMSO ds, TFA) : 8.94 (s, 1H), 8.28 (s, 1H), 7.95 (t, 1H), 7.53 (m, 1H), 7.35 (d,
1H), 7.31 (s, 1H), 6.82 (s, 1H), 4.28 (t, 2H), 3.99 (s, 3H), 3.92 (s, 2H), 3.60 (d, 2H), 3.30 (m,
4H), 2.97 (t, 2H), 2.27 (m, 2H), 1.89 (d, 2H), 1.65 (m, 1H), 1.44 (m, 2H) :

MS (+ve ESI) : 644.4 (M+H)".

20
Example 116 - Preparation of compound 116 in table 4 - N-(3-chlorophenyl)-2-{3-[(7-{3-

-1H-

hydroxymethyl)piperidin-1-yl]propoxy}-6-methoxyquinazolin-4-

pyrazol-S-yllacetamide

An analogous reaction to that described in example 106, but starting with 3-

25 chloroaniline (48 mg, 0.37 mmol) yielded compound 116 in table 4 (96 mg, 64 % yield) :
'H-NMR (DMSO dg, TFA) : 8.95 (s, 1H), 8.30 (s, 1H), 7.86 (s, 1H), 7.48 (d, 1H), 7.34 (m,
2H), 7.13 (d, 1H), 6.84 (s, 1H), 4.28 (t, 2H), 4.00 (s, 3H), 3.84 (s, 2H), 3.60 (d, 2H), 3.30 (m,
4H), 2.97 (t, 2H), 2.27 (m, 2H), 1.89 (d, 2H), 1.65 (m, 1H), 1.44 (m, 2H) :

MS (+ve ESI) : 580.5 (M+H)".

30



4H), 2.97 (t, 2H), 2.27 (m 2H), 1.89 (d, 2H), 1.65 (m 1H), 1.44 (m 2H)
M5 (+ve ESI): 644.4 (MrH) +. 20 Exanple 116 - Preparation of conpound 116
in tabl e wo-o3Ns£d9chl orophenyl )-2-f 34(7-f 3- PCT/GB02/05845

[ 4- (h-vdrox-vnet hyl ) pi peridin-|-yllpropoxyl - 6- met hoxygui nazol i n-4-yl)am nol
-l H Pyrazol -5-yll acet am de An anal ogod36+ eaction to that described in
exanpl e 106, but startlng wth 3 25 chloroanlllne (48 ny, 0.37 mml)

yi el ded Ezam @in| of 9 ] able 4+ Hr€2-fluoropkeny PR [(

TFA) :

2H) | 7. 4 . eth e1n-1-valpso, J netho3YQHNAZ0 0 H) ,
3.60 (d, ol-5: Qcé de4H) 2.97 (t, 2H), 2.27 (m 2H), 1.89 (d, 2H) 1. 65
(m IH, (+ve ESI) : 5 80.5 (MH)+. 30 WD 03/ 055491

PCT/ GB02/ 05844n anﬂlﬁ@oﬁ)«aaqmloe td thiat desPrilequiin &k arople dO6 Coripstaatng Witlr2i n Tabl e 4 -

N- (2-flugrovhen-vD- 2- f30p§

13 [4- éhﬁﬂ?r@whﬁ%m% sl YieWed orapaedi L g Inbleck T e Bicids. vi )anin
t d a reea t [

exarrpl e%gmg st a Iqﬁpg&)w@gt%’jﬁ(zs H@* fggjg;{galrﬁ:) ?Eg% EH)”JT?J(S Iaﬁfr;nrzrnz:g)e(i;h i el ded

conpound 1)L 7. i6nt,341)£6.83 (7 AH)pt. 260, PH)y #e0d3,:3H)) wmmzm\&@ @5 2HyFA0 (8. 95

1H), .8, 29 7.94 1 1H), 7.16
(S EDSéH 5297(@)21{);'5%('(‘% 2H2|T)89Q)6%) (15‘% @H)IH%FP@‘&Z‘{‘ m, 3.H%so (d, 2I(—I)m
330(m {;l)\,E%SI Hyy+ 2.27 (m 2H), 1.89 (d, 2H), 1.65 (m IH), 1.44
+ve

(m 2H) 4 5 (M:H) +. 10 Exanple 118 - Preparation of
corrpound 118 in tabl e 4 - N- (3, 5-di met hoxYPhenYl) - 2- f 3-

t ho ygui nazglin-4-Yl)
methgnhenvlasly e

in exanpiq ‘ g PRGN ﬁ';ﬁ»ﬁhﬁ%mgmngl .-
nmol ) yi efded o0 0))] H NIVR ( DVBO
de, TFA)gy&zBESﬂ{,acétiﬁ_ﬁdeS 29 (s, 1H), 7 31 (s IH), 6 89 (m 2H) 6.82 (s,

I 6. 24 1 4.29 (t, 2 0Q (s, 3 71
3H250 (m 2H)m Agl_%@logqaﬁs rezgctlon to that descnbéd in ex!a_glple 106, bu& sfartm w1th 3,5- (s, 6H),

15 dimethoxyaniline (58 mg, 0.37 mmol) yielded compound 118 in table 4 (89 mg, 57 % yield) :
'H-NMR (DMSO dg, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.31 (s, 1H), 6.89 (m, 2H), 6.82 (s,
1H), 6.24 (m, 1H), 4.29 (t, 2H), 4.00 (s, 3H), 3.80 (s, 2H), 3.71 (s, 6H), 3.60 (m, 2H), 3.30 (m,
4H), 3.00 (t, 2H), 2.30 (m, 2H), 1.90 (m, 2H), 1.65 (m, 1H), 1.40 (m, 2H) :

MS (+ve ESI) : 606.5 (M+H)".

20
Example 119 - Preparation of Compound 119 in Table 4 - 2-{3-[(7-{3-[4-
(hydroxymethyl)piperidin-1-yl]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-pyrazol-
5-y1}-N-(5-methylpyridin-2-yl)acetamide

An analogous reaction to that described in example 106, but starting with 2-amino-3-

25 picoline (41 mg, 0.37 mmol) yielded compound 119 in table 4 (89 mg, 62 % yield) :
TH-NMR (DMSO dg, TFA) : 8.94 (s, 1H), 8.29 (s, 1H), 8.26 (s, 1H), 8.05 (m, 1H), 7.75 (m,
1H), 7.35 (s, 1H), 6.87 (s, 1H), 4.29 (t, 2H), 4.00 (m, SH), 3.60 (d, 2H), 3.30 (m, 4H), 3.00 (t,
2H), 2.34 (s, 3H), 2.30 (m, 2H), 1.90 (m, 2H), 1.65 (m, 1H), 1.40 (m, 2H) :

MS (+ve ESI) : 561.6 (M+H)".

30



4H), 3.00 (t, 2H), 2.30 (m 2H), 1.90 (m 2H), 1.65 (m IH), 1.40 (m 2H)

M5 (+ve ESI): 606.5 (MrH)+. 20 Exanple 119 - Preparation of Conpound 119

in Tabl e wo-032484( 743- 14- PCT/GB02/05845

(hydrox-vnet hvl) pi peridin-I-vlIl propoxyl - 6-nmet hoxygui nazol i n-4-Yl)an-tinol -|

H pyrazol - 5--vl|-N-(5-meth-vlpyridi nF3%¥l)acetaniide An anal ogous reaction

to that described i n exarrpl e 106 but startl ng w t h 2|Vam noI\/B 25 picoline
ek 20)- R fadphd 4 prheptyi-2={ 3t) :

1H), : ' mgth = PLropex lethoxyguins jamino}-LH-
3.60 (d, ;),,,_5 1§9et£ﬁﬁhde4FD 3 oo (t, 20), 2.34 (s, 3H, 2.30 (m 2H)

1. 90 (m%—riés—rm—m) 0 (m 2H: MS (+ve ESI) : 561.6 (MrH) +. 30
WO 03/ 055491 Rﬁt‘ﬁhﬁB@nﬁisOBMﬁn to thﬁt?ddﬁmqulle ex@0ple 8y patagtingwitb#- Conpound 120
n Table 4 - dj fl.yor

I3 [ 4- (ﬁyﬁ%&&?‘%‘??‘i‘yw%ﬁ‘lg‘@? {hom Oﬁrﬂﬂg%@%@%{i HEQirgablesL 9P 7% ami n

ol -1 Hm gg §1zo| 5-0lacet am de An anal ogous reaction to that described in
exanpl e 81, "but starting with 4 5 (hydroxynet hyl)piperidine (115 ng, 1
mol ) i WRC{DM&(MI@I'IEQ i85t @bl1d), 8.20188 Hiy7.75 9m%A Hyi7632d(s, 1H), AINNR, ( DMSO

?;n’ TS’?@ 211y G (g 10 A0 (. 280, (k0 g 29005 A0, 3Pl hys3 el ot el o
1 B0 R 2 T G F U0 BB 2 Bl & 101~

Prepanatm{wéESb)mﬁaﬂdMﬂ{) in Table 4 - N- Ochl or o- 2-fl uor ophenvl) -
2-f3-[(7-f3-[4-(hydroxynet hyl ) pi peridin-1-yl | propoxyl - 6- met hoxygui nazol i n- 4
- YI')am nol -1 Hpyrazol - 5-yl | acetani | de 15 An anal ogous reaction to that
describ B I 8. (55
mg, O. 3‘;ﬁ"A . T '

( DVBO d62-{3F@){3-Ri-Gydfex y@y )sip&Sdips] y[l]]ﬁgpoiyEﬁ-mﬂoiﬁuingzoﬁﬂ-él-m 2H) ,

7.21 I 6.83 29 2 4.00 (s, 3H), 3.93 (s, 2H), 3.59
(d, 2|(_|)m yl’yantbmoa-,lﬂ nzégizobﬁ?z}acetanude( m 2, (s g (s g

15 An analogous reaction to that described in example 106, but starting with 3-chloro-2-

fluoroaniline (55 mg, 0.37 mmol) yielded compound 121 in table 4 (16 mg, 9 % yield) :
'H-NMR (DMSO dg, TFA) : 8.95 (s, 1H), 8.29 (s, 1H), 7.89 (m, 1H), 7.32 (m, 2H), 7.21 (m,
1H), 6.83 (s, 1H), 4.29 (m, 2H), 4.00 (s, 3H), 3.93 (s, 2H), 3.59 (d, 2H), 3.30 (m, 4H), 2.97
(m, 2H), 2.30 (m, 2H), 1.86 (m, 2H), 1.68 (m, 1H), 1.40 (m, 2H) :

20 MS (+ve ESI) : 598.5 (M+H)".

Example 122 - Preparation of Compound 122 in Table 4 - N-(2.5-difluorophenyl)-2-{3-
[(7-{3-[4-(hydroxymethyl)piperidin-1-yl]jpropoxy}-6-methoxyquinazolin-4-yl)amino]-1H-

pyrazol-S-yl}acetamide

25 An analogous reaction to that described in example 106, but starting with 2,5-
difluoroaniline (49 mg, 0.37 mmol) yielded compound 122 in table 4 (15 mg, 8 % yield) :
"H-NMR (DMSO ds, TFA) : 8.94 (s, 1H), 8.29 (s, 1H), 7.95 (m, 1H), 7.25-7.40 (m, 1H), 7.32
(s, 1H), 6.95 (m, 1H), 4.31 (m, 2H), 4.00 (s, 3H), 3.93 (s, 2H), 3.59 (d, 2H), 3.30 (m, 4H),
2.97 (t, 2H), 2.30 (m, 2H), 1.86 (m, 2H), 1.65 (m, 1H), 1.43 (m, 2H) :

30 MS (+ve ESI) : 582.5 (M+H)".



(m 2H), 2.30 (m 2H), 1.86 (m 2H), 1.68 (m 1H), 1.40 (m 2H: 20 M5 (+ve

ESI) : 598.5 (MtH)+. Exanple 122 - Preparation of Conpound 122 in Table 4 -

N42, 5- di fwoasopdienvO 2-f 3- [(7-f PCT/GB02/05845

3-[4- (hydrox-vnet hvl) pi peridin-1--vl|propoxyl - 6- net hoxygui nazol i n-4-yl)am n

ol -1 H Pyrazol -5- Al acetam de 25 An anall3ous reaction to that described in

exanpl e 106, but startl ng wth 2,5 difl uoroanl I I ne (49 ng, 0.37 mml)
xarppleri231 P inl|of Ct i aple Qi

3. 30 (mmémox inZoltt-d-yDning}- BO-dyiazol/ vl acefh e oM. 165 (m 1M, 143
(m 2H) mvsl?rgrﬁ%—%l—(ﬂvgﬂm? WO U37 055491 PCT/ GB02/ 05845 - 138
Exanpl e 123 Aﬁmeqdagtalsucactloﬁ t«:thammambeﬂze emtmtﬂal:l[)é bpt staNn{gZWlﬁh gdherass-

poxy L b rREpTRR AR 658 U A iriord Fopeint s 1 b E L ogicie)

anal ogous reaction to that descrlbed in exanple 106 but starting with
2-fluoro-5- 5 trifluoronethylani line (68 ny, 0.37 nmol) vyiel ded conpound
123 in t 3bNMR (DBISH ds, Irf%)yusam 1H)—|8NB’IR¢(ED5@366$, ITHAY.52 &, 9HD (B30 (rpf) , 8. 48

117) 4 40 il gD rsade (o' S tbongg 328 2, 3 i, o 3 60m. g 05 6™

4 ; 6 1.42
o Z% ¥ S%MI? 228 BERST D), 1,88 (DU LG tm, OOT A0, 2. Lomaound

124 | noTMlSI(&vdESI)N—G@B,Sél(WIﬁ) uorophenvl) 2-f 3-
[ (7-13-[4- (hydroxynet hvl) pi peridi n-1|-vlI| propoxyl - 6-net hox-vci ui nazolin-4--v
| yam nol -1 H= Pyrazol - 5-0lacet am de 15 An anal ogous reaction to that

d b I ] | I ,
ST i O el Chaaa s e a2l

(DI\/BO d6[(7-TB43-(h fdr®symethyDipiperilind -{liprofpody}-6-nRthdxyquinbZdlin-4- ,
7.33 (s, 1H),_6.84 (s, 1H), 4.30 (m 2H), 4.00 (s, 3H), 3.84 (s, 2H),3.60
(d, 2H) pyrazel-3-yllagetamide 98" (¢ 2H), 2.31 (m 2H), 1.87 (m 2H). 1.68 (m

pr opitBi 1 o o AR F3g* Y fabRelrtedin Rfymple OBt BRENE 245
difluoroaniline (49 mg, 0.37 mmol) yielded compound 124 in table 4 (85 mg, 56 % yield) :
'H-NMR (DMSO ds, TFA) : 8.95 (s, 1H), 8.30 (s, 1H), 7.83 (m, 1H), 7.35 (m, 2H), 7.33 (s,
1H), 6.84 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.84 (s, 2H), 3.60 (d, 2H), 3.30 (m, 4H), 2.98 (t,
2H), 2.31 (m, 2H), 1.87 (m, 2H), 1.68 (m, 1H), 1.44 (m, 2H) :
20 MS (+ve ESI) : 582.5 (M+H)".

Example 125 - Preparation of Compound 125 in Table 4 - N-(2.4-difluorophenyl)-2-{3-
[(7-{3-[4-(hydroxymethyl)piperidin-1-yl [propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-
pyrazol-S-yllacetamide

25 An analogous reaction to that described in example 106, but starting with 2,4-

difluoroaniline (49 mg, 0.37 mmol) yielded compound 125 in table 4 (62 mg, 41 % yield) :

"H-NMR (DMSO dg, TFA) : 8.96 (s, 1H), 8.30 (s, 1H), 7.88 (m, 1H), 7.33 (s, 1H), 7.29 (m,

1H), 7.06 (m, 1H), 6.84 (s, 1H), 4.30 (m, 2H), 4.00 (s, 3H), 3.90 (s, 2H), 3.61 (d, 2H), 3.31

(m, 2H), 3.28 (m, 2H), 3.00 (t, 2H), 2.31 (m, 2H), 1.87 (m, 2H), 1.65 (m, 1H), 1.42 (m, 2H) :
30 MS (+ve ESI) : 582.5 (M+H)".



[(7-f

3-[4- (hydroxynethvl)i)iperidin-I|-vllpropoxyl -6-nmethoxygui nazol i n-4-vl)am no
| -1 H pyrewbpaBioss4Oilacet am de 25 An anal ogous reaction to tratr/cEeossdsed in
exanpl e 106, but starting with 2,4- difluoroaniline (49 ng, 0.37 mol).

yi el ded conmpound 125 in table 4 (62 ngl3%1 %yield): 'H NVR (DVSO d6,

TFA): 8.96 (s, 111), 8 30 (s, 1H, 7. 88 (m 1FD 7 33 (s 1H)

1H), 7. O0Bx#mple]126 - Ryreparati 0 Algble 4 : DI

3.61 (d, ) .28 . ( : " 2. ) :
(m 2H) = ) Al PDEO n H)

03/ 0554931_123,3&;{03%@12&5%55{1&3&3%I e 126 - Prepar ation of Corrpound 126 in
Table 4 = oro-Z4-TTuorophenyl)- 2-13+7-f

3-[ 4- (hydr oxyAatahwlbgcpnspeadtiOhmothavddspnibmkinpkalﬁphehoﬁolxluGtamimw_tbh Brehlpro-4-

Yl') am no a ace I,de An an ous e

descri Beé“‘?rﬂa ﬁﬁré%éngd%y H@W‘f?@“%“ﬂ‘ﬁ 1% f&“ BEAY %rYbf‘iﬁtih 1ine (55
ng, 0.37! 1 tabl : | g%5 (¢t. | H NVR
"BES 6. }E'TWFAk (DM%@ gsﬁ@(, ‘)DCMBi(s 1?@)('8@0 (%)blHi) 49(7% ), ﬁfb@ﬁ,ilgﬁ,(ﬁl)s Etﬂ)’
7.35 (t, 1H)],H)32(§ Hi?) 684 (5, I-l)H) ﬁ384m(%H) 3190, (s,ZBH%)O3(8|4](s 2&5),3.410@%9,33@11@1, 3.84

b1, e 27, 2P0 8 b 30 G0 1 n s i TR 9 Gt vy
10_ ExarrpMs QQZESI Pr@@asr@“ ?BOf Conpound 127 in Table 4 - N-[2-

(di fl uoronet hoxv)phenyl 1(7-f3-[4-(hydroxynet hvl ) pi peridin-|-yllpropo
Xyl - 6-1omet hoxycj ui nazol i n-4-Yl')am nol -1 H pyrazol -5-yl | acet am de An

anal ogou react ontothat ds ri bed i ) e 16 but starting with
2-di fI uo aratio zpound 1y 7 ded corrpound 127 in
table 4 ) arid M5 : ,
1H),

oH). 3. 9ﬂle£m1§ilﬁlﬁzﬁnﬂa mmmﬁbjle&@zm-vlwmamao’ 3.30 (m 411) 2.97
(t, 2H), 2.26 (m 2H) (+ve

ESI ) : 612.5 bwmpalﬁlgodszeaqf_lﬁaw ti@é@bedppéba%alﬁl%%t S@Sﬁﬁﬁo‘& 2%%“%- Tabl e
r4 ( hﬁéfrggtéggﬁhﬁép n?% 9?3:1771-11}“\/])]},51%680(:)?{/1};)08“ lzﬁglxt%lﬁ |4n(gg (r)rr% 30 7 ¥’| %d(zlm noj - |
H 'H-NMR (DMSOd(, TFA) : 8.93 (s, 1H), 8.29 (s, 1H), 7.95 (m, 1H), 7.31 (s, lH) 7.10-7.30

(m, 3H), 6.84 (s, 1H), 4.3 (m, 2H), 3.99 (s, 3H), 3.92 (s, 2H), 3.59 (d, 2H), 3.20-3.30 (m, 4H),

2.97 (t, 2H), 2.26 (m, 2H), 1.86 (m, 2H), 1.65 (m, 1H), 1.42 (m, 2H) :

MS (+ve ESI) : 612.5 (M+H)".

20
Example 128 - Preparation of Compound 128 in Table 4 - N-(3-cyanophenyl)-2-{3-[(7-{3-
[4-(hydroxymethyDpiperidin-1-yl]propoxy}-6-methoxyquinazolin-4-yl)amino]-1H-
pyrazol-5-yl}acetamide

An analogous reaction to that described in example 106, but starting with 3-

25 cyanoaniline (45 mg, 0.37 mmol) yielded compound 128 in table 4 (65 mg, 43 % yield) :
'H-NMR (DMSO dg, TFA) : 8.93 (s, 1H), 8.28 (s, 1H), 8.14 (s, 1H), 7.81 (d, 1H), 7.51 (m,
2H), 7.30 (s, 1H), 6.84 (s, 1H), 4.28 (m, 2H), 3.99 (s, 3H), 3.86 (s, 2H), 3.59 (d, 2H), 3.20-
3.35 (m, 4H), 2.96 (t, 2H), 2.30 (m, 2H), 1.88 (m, 2H), 1.68 (m, 1H), 1.44 (m, 2H) :

MS (+ve ESI) : 571.6 (M+H)".

30



Pyrazol - 5-yll acet am de An anal ogous reaction to that described in exanple
106, but starting with 3 25 cyanoaniline (45 ng, 0.37 mrnol) vyielded
conmpound W@dsjosssbabl e 4 (65 nmg, 43 %yield) 'H NVR ( DMSOP&TAEAR05B593 (S,
1H), 8.28 (s, 1H), 8.14 (s, IH), 7.81 (d, 1H), 7.51 (m 2H), 7.30 (s, IH),
6.84 (s, 1H), 4.28 (m 2H), 3.99 (s, 3H0- 386(5 2H) , 359(d 2H), 3. 20-
3.35 (m 4H) 296(t 2H) 230(m 2H) , 1.44
(m 2H) ole f(ytaound 129 i

5 L 3 ) (D a b 4 i ,‘~ _/"\\‘l‘
EI-X?gP Lreoii-igﬁgg}mprseypzim_ar$%§yl ﬁ&pg‘ldm- -yi |ppgpo]i(%? 6-met oxygumazolin-4-vl)amino]-1H-
f 3- [ 4- (hyaosvsshavdthider i di n-1-vl | propoxyl - 6- net hoxygui nazol i n-4-vl ) am no
| -1 H Pyrazol-5-yTTacertam de An anal ogous reaction to that described in

exanpl e 106, Antanapgousiragstan ttdthdt despribedonekample 1065butgtarting @irth ﬁm)I ) y| el ded

AT o0 i o AP 0
360 (m 5N WR%QMZ%@%%% - S0 PR IO, 1%“"5@36‘)%555%”13’173%27“?’m 2
1.65 (m 1H)—|)7’2617 an(r(miHme)M (smsrl)’(me(rﬁszbﬁ 46@6(%@}@]\/318)4 (s, 25D, B6Qml 3HL30 -

?FE?L?T%%@ﬁ"f (oot Aoy b o baet. LB L0t 7 i I B i 2oy raco

-5- yll agg @, ﬁ@DZdz% I(M )’i chl or opr opoxy) qui nazolin-4-yll am no) -
| H pyrazol yl')-"N(2,3 15 di fl uorophenyl )acetam de (300 ng, 0.634 mmol),

potasgdoum i odi de (210 ny, 1. 27 nmol ), di rret hyI am ne (2 m) and

2- (et hyl ami o 50
' C for 72XHBRIES SEPSECIOND e : F | =) and
| oaded opt 93 JefiQiv2-Hygk&fye ﬂo‘??b%}%ﬁhﬂidlﬁf‘m@kﬂuﬂb]ﬁfﬁ%ﬂﬁﬁﬂ@ne

fol | owed , then

di chl or oglpidetamidenet hanol : ammonia 20 (9:1:0.8) yiel ded conmpound 130 in
D S P S St S o LR © 12,55
2 4 5 ? 3&&&&ropﬁé&yﬂ)a€et%c{et(30@}ﬂk 0.838fnloY), pgda'lsmrﬁ 14ddé 102k, 1.2 Aol 2H
dimethylamine (2 ml) and 2-(ethylamino)ethanol (226 mg, 2.54 mmol) were combined and
heated to 50 °C for 72 hours. The reaction was diluted with dichloromethane (20 ml) and
loaded onto a 40S silica biotage column. Elution with dichloromethane followed by increased
polarity to dichloromethane : methanol (9:1), then dichloromethane: methanol: ammonia
20 (9:1:0.8) yielded compound 130 in table 5 as a pale pink solid (181 mg, 54 % yield) :
'H-NMR (DMSO dg) : 12.35 (s, 1H), 10.25 (s, 2H), 8.52 (s, 2H), 7.71 (m, 1H), 7.16 (m, 4H),
6.78 (s, 1H), 4.33 (t, 1H), 4.17 (t, 2H), 3.84 (s, 2H), 3.43 (m, 2H), 2.60 (t, 2H), 2.49 (m, 4H),
1.88 (m, 2H), 0.96 (t, 3H) :
MS (-ve ESI) : 524 (M-H),
25 MS (+ve ESI) : 526 (M+H)".
2-(3-{[7-(3-chloropropoxy)quinazolin-4-ylJamino}-1 H-pyrazol-5-yl)-N-(2,3-
difluorophenyl)acetamide, used as the starting material was obtained as follows:
a) 2-Amino-4-fluorobenzoic acid (15 g, 96 mmol) was dissolved in 2-methoxyethanol
(97 ml). Formamidine acetate (20.13 g, 193.4 mmol) was added and the mixture heated to
30 reflux for 18 hours. The reaction was cooled, concentrated and the residue stirred in aqueous

ammonium hydroxide (0.01 N, 250 ml) for 1 hour. The suspension was filtered, washed with



1.88 (m 2H), 0.96 (t, 3H: M5 (-ve ESI): 524 (MH-, 25 M5 (+ve ESI): 526
(MtH) +. 2-(3-j [7-(3 -chloropropoxy)qui n azolin-4-yll am no) -I

H pyrazolwb o3pby4oN- (2,3 - difluorophenyl)acetam de, usedrpag/d¢Boe/oss4arti ng
materi al was obtained as follows: a) 2-Am no-4-fluorobenzoic acid (15 g, 96
mmol ) was di ssol ved in 2-nmet hoxyet hanofl41-(97 m ). Formam di ne acetate
(20.13 g, 193.4 mmol) was added and the m xture heated to 30 reflux for 18
hours. Tiwater emtdriedroveaphaspbored pergoxide it yieldddfleeraquihazolinst(3d e one asraneaft-i n

aqueous n| u 01 N, 250 m) for 1 hour. The suspension was
filter edW sl 1&:-% 6\5)9/63‘% 5491 PCT/ GB02/ 05845 -141 water and dried

: | £f-
it e oo AMIIOREND a5 o, 6. €10 g tege i g e i, ©

8.19 (dd1HLH), 8.14 (s, 1H), 7.45 (dd, 1H), 7.39 (m IH):5I\/S(veESI)

163 ( +y SI _165 (MtH) +. b) Sodi um hydride (14.6 g, 365 mol)
was adal_gﬂsd(rv@E@é: Y'ution of 1, 3-propanediol (27.8 g, 365 mwl) in

di met hyl 92 (M%{)ﬂ Fl uor oqui nazol in-4(3H)-one (10 g, 60.9 nmol)
was adde portlo wi'se and the reaction mxture heated at 60 OC, then at 110

%SI) o:ﬂ ;%b)lodh&gdism hiydede eldod §,@65warmol) eak eddddmt 0 “CGo acp@hﬂmh@zﬂ Ly@-priopavetie
and adjusted. t The ul_t i ilt d,
sashed ud ¥ B mnbin e aRauKedd0 5 br TIBHOSERGHIS- BaRb Bk O % 808  or d
7-(3-hy poVRn 92 %
i oty PEFRAPRIELAARGRE g Heidle@Rtyigfudpilld § soPusiin 8 Bt y2 7
%(2)1( En l\l/I?- 2hdurs. Lc‘l:l?h]agef(cgo?] &I(;l)s cooldd tai30 S(B)qdenclﬁﬂl :hl)lth Wat@Q(ZﬁmmIZ Eﬂ)d adjhiit&l opHeSBS| )
r OXypr.opox 10,5 g, 47.7 I
and t hi E?Hw respifing ﬁl&@egseqrowgﬁ%ltg%% )%ﬁﬁé%aéeréf&@tw@ggd Eﬂﬁ%? | for nammJg )
(1 m Th
R L R e e e e i A ML G
evapor at pewder (12.94hgs32 %wla) Was repeat ed until all th| onyI chl ori de was

renoved., The residue was di s in dichloroneth i
Cot Ut ot ol FDBR (PMSO de) - 11.90 (br s, | 48% o SLED! ECIPL ISP ARG SRS htf) @

15 3.58 (t,2H), 1.92 (m, 2H) :
MS (+ve ESI) : 221 (M+H)".
) 7-(3-hydroxypropoxy)quinazolin-4(3H)-one (10.5 g, 47.7 mmol) and thionyl chloride
(100 ml, 137 mmol) were combined. Dimethylformamide (1 ml) was added and the reaction
" mixture heated to 85 °C for 1 hour. The mixture was cooled to room temperature, diluted with
20 toluene and evaporated to dryness. This was repeated until all thionyl chloride was removed.
The residue was dissolved in dichloromethane and washed with a saturated sodium
bicarbonate solution. The aqueous layer was extracted with dichloromethane. The organics
were combined, dried (magnesium sulphate) and concentrated to leave a yellow solid.
Trituration with ether removed a less soluble impurity and the ether filtrate was concentrated
25 to leave 4-chloro-7-(3-chloropropoxy)quinazoline as an off-white solid (8.5 g, 70 % yield) :
"H-NMR (DMSO dg) : 13.25 (br s, 1H), 8.34 (s, 1H), 8.06 (d, 1H), 7.17 (m, 2H), 4.21 (t, 2H),
3.83 (t, 2H), 2.23 (m, 2H) :
MS (+ve ESI) : 257, 259 (M+H)".
d) 4-chloro-7-(3-chloropropoxy)quinazoline (2.5 g, 9.72 mmol) and (3-amino-1H-
30 pyrazol-5-yl)acetic acid (1.37 g, 9.72 mmol) were combined in dimethylformamide (25 ml). A
solution of 4M HClI in dioxane (1.25 ml, 4.8 mmol) was added and the reaction heated to 90

°C for 40 minutes. The solution was cooled to room temperature, diluted with water (250 ml)



bi carbonat e sol uti on. The aqueous | ayer was extracted w th dichl oronet hane.
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inmpurity and the ether filtrate was concentrated 25 to | eave
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3.67 (s, ESI 360,,..362 (M +ve ESI)
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suspensi 6t90als 37 mi) ‘NQ’ sdigrediars HebOus- tTWe\Bé%CH?‘taéFn‘ﬁaScﬁ’]Feé%d’(sb?Rﬁ’gﬂerfﬁ‘ erand

pent oxi dﬁéutlta(ﬁsé'd \%lgax%n{oﬁlujn[x Ky(irgmde (7 %, 15 ml). The resultant yellow suspension was

filtered, washed with water and dried (phosphorous pentoxide) to yield 2-(3-{[7-(3-

20 chloropropoxy)quinazolin-4-yllamino }-1H-pyrazol-5-yl)-N-(2,3-difluorophenyl)acetamide as
an orange powder (3.15 g, 89 % yield) :
"H-NMR (DMSO dg) : 10.64 (br s, 1H), 10.27 (s, 1H), 8.60 (s, 1H), 8.55 (d, 1H), 7.70 (m,
1H), 7.20 (m, 6H), 6.68 (s, 1H), 4.27 (t, 2H), 3.83 (m, 4H), 2.25 (m, 2H) :
MS (-ve ESI) : 471,473 (M-H),

25 MS (+ve ESI) : 473, 475 (M+H)".

Example 131 - Preparation of Compound 131 in Table S - N-(2,3-difluorophenyl)-2-{3-

[(7-{3-[(2-hydroxyethyl)(isopropyl)amino]propoxy}quinazolin-4-yl)amino]-1H-pyrazol-
5-yl}lacetamide

30 An analogous reaction to that described in example 130, but starting with 2-
(isopropylamino)ethanol (262 mg, 2.54 mmol) yielded compound 131 in table 5 as a pink
solid (182 mg, 53 % yield) :



20 chl or opr opoxy) qui nazolin-4-yll am no) -

| H pyrazol -5-yl)-N-(2,3-di fl uorophenyl )acetaniide as an orange powder
(3.15 g, WO 3wyi4el d) : ' H NVR (DVSO d6): 10.64 (br s, 111pCTABR2D5%4s, | H),
8.60 (s, IH, 8.55 (d, IH, 7.70 (m |IH), 7.20 (m 6H), 6.68 (s, 1H), 4.27
(t, 2H, 3.83 (m 4H), 2.25 (m 2H): MM3-ve ESI) 471, 473 (MH)- 25 M5
(+ve ESI) 473, 475 (6M+H) +. Exanple 131 - Preparation of Corﬁpound 131 in
Tabl e 5 -HNMRIDMSO dor:dgiér(yl YH)210.20 (s, LH), 8.50 (s, 2H), 7.71 (m, 1H), 7.20 (m, 4H),

L e e

exanpl e 31392 Huk, g{)a[m?,g m;tmg%-(] 5prropy| an-fto)ethanol (262 ng, 2.54
nol ) yi el ded conpound 1intab 5 as a pink solid (182 ng, 53 %
yield): MS(G@E/ESB4§38 BEGB02/ 05845 -143 | H-NVR (DVBO d6): 12.35 (s, IH),
10. 20 7.71 (m 1H), 7.20 (m 4H), 6.78 (s, IH),
4.29 ( N@nﬁ)ﬁ%lhf’f@%’{ J2H), 3.85 (s, 211), 3.38 (dt, 2H), 2.88 (m 1H),
2.55 (t 2H), 2.45 (t, 2H), 1.82 (m 2H), 0.93 (d, 611): MS (-ve ESI): 538
(MH)- 5 NI S (+ve ESI) 540 (I\/H—I) Exanpl e 132 - Preparation of Conpound

Biph Prefarition p Table 5 - N-(2.3-difluorophenyl)-2-{3-
[(7-13-[ (2R - (hydr a rret vrr Jdina| - vII OROXY ci ui azol +4-vl)andn
| -1+ A28 (hydrox '.'::':- 2 h ‘P Bt bed in
exanpl e .&zopﬂﬁgl]%&aﬁﬁdw vvlth Dpr ol i nol (257 ny, 2 54 mml) yi el ded
conpound I3 E 5 as a pink solid (206 ng, 60 %yield) 'H NVR (DVSO
d,, AdO]D) 11A6Gn4lbgous, reakliibm to @t @sciflsed ih Id}amgleﬂZO(lmt s@H)ng ity B-gmlinelH) |

335 (m (BT pje. S iamhphyicidag cmpophd 3 i e %0 ma 68% et 11
2.05 (m‘ﬁWMRJ(D%Es a, 8)1116@1(3&907}()”10%%1H}58 52 M5 Jr)v9.75%9k) 11536

(MH)- M5 (+ve ESI) Prepar at’i on” of Cofpound
133 in Tahb €ém54H), |64327 (3,—1H)£ Ha@r(t)ﬁﬁﬁrﬂl&) (szzH;B 3.300(d[ 2H),3.35 (m, 1H), 3.28 (m,

s-L(2 hy?ﬁ%vo%téy 1h) .88 \m) B S A%E 1 ERFY G RD7 P05 i i), 288180 (4R " 27
15 :
MS (-ve ESI) : 536 (M-H),
MS (+ve ESI) : 538 (M+H)".

Example 133 - Preparation of Compound 133 in Table S - N-(2,3-difluorophenyl)-2-{3-
20 [(7-{3-[(2-hydroxyethyl)(propy)amino]propoxy}quinazolin-4-yl)amino]-1H-pyrazol-5-
yllacetamide

An analogous reaction to that described in example 130, but starting with 2-(n-

propylamino)ethanol (262 mg, 2.54 mmol) yielded compound 133 in table 5 as a pink solid
(168 mg, 49 % yield) :

25 'H-NMR (DMSO dg) : 12.35 (s, 1H), 10.22 (s, 2H), 8.51 (s, 2H), 7.71 (m, 1H), 7.20 (m, 4H),
6.78 (s, 1H), 4.30 (t, 1H), 4.17 (t, 2H), 3.85 (s, 2H), 3.43 (m, 2H), 2.59 (t, 2H), 2.49 (m, 2H),
2.39 (t, 2H), 1.87 (m, 2H), 1.39 (m, 2H), 0.82 (t, 3H) :

MS (-ve ESI) : 538 M-H),
MS (+ve ESI) : 540 (M+H)".
30
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nol - | H E’gr: a_%zo g Al'acet am de An anal ogous reaction to that described in
exanpl e 130, Botanalpgousiragrtinh ththat dgscolpedin egample 130, hntamtmg)\ettmaf(mor)@zzo ny,
222rrrm el ded .co d1 |nt asab 48 %
yi el d)? WLJNM“(’ n@@% 2@2(‘%‘?“0 i’f?‘?e%f@.“??“‘% in to?if% %géﬁ Il‘iH)
7.73 (m(lgkl)mg,ztgquy(emz 4H), 6.78 (br s, 1H), 4.52 (br s, IH, 4. 17 (t,

2H) 9

2H) (s, 4H), 3.17 (s, 1H), 2.70 (s, 2H), 2.60 (s, 2H),
1. 93 (n{H-DRYRADMIGdf)- V8. 40S5.) [15)340.28Kb)s, 1H),5Q (syZHESITB (BR8EH)NH) (m,

Sl %ﬁ},gﬂgp(ﬁém}ﬁtﬁ%brs TRIROPNE, 262358 (3B 29 (s, 4m), 3.17 (s, 1H), 2.70

[(7-13- [6522]!:1 Qrmej}@yll)g@ §0bih vl ) am nol propoxyl qui nazol i n-4-yl)am nol -1 H p
yrazol - 15 'yi1j acet am de An anal ogous reaction to that described in
exanplie WvdaﬂSI)sﬁ%AtMFﬁ) m th 2- (isobutylam no)ethanol (260 ng, 2.22

nmol ) vyi el ded 0 +intable 5 as a beige solid (168 ng, 48 %
yield): ﬂi@wﬁ%@é@gg@ﬁu 35 (s, 1H), 10.28 (br s, 2H), 8.50 (s, 2H),
7.72 (m IH, 7.16 (m 20 4H), 6.78 (s, IH), 4.32(5, IH), 4.20 (t, 2H),
3.85 (s, 2H), 3.45 (m 2H), 2.57 (br s, 2H), 2.48 (m 211), 2.16(d, 2H),
1. 89 (m ERiihplell 356 Rrepaiition of (RRenfadind6idS:in Table S - N-(2,3-difluorophenyl)-2-{3-

7-{3-[(2-hydroxyethyl)(isobutyl)amino]propoxyquinazolin-4-yl)amino}-1H-pyrazol-5-

15 yllacetamide

An analogous reaction to that described in example 130, but starting with 2-

(isobutylamino)ethanol (260 mg, 2.22 mmol) yielded compound 135 in table 5 as a beige solid
(168 mg, 48 % yield) :
'H-NMR (DMSO dg) : 12.35 (s, 1H), 10.28 (br s, 2H), 8.50 (s, 2H), 7.72 (m, 1H), 7.16 (m,

20 4H), 6.78 (s, 1H), 4.32 (s, 1H), 4.20 (t, 2H), 3.85 (s, 2H), 3.45 (m, 2H), 2.57 (br s, 2H), 2.48
(m, 2H), 2.16(d, 2H), 1.89 (m, 2H), 1.66 (m, 1H), 0.83 (d, 6H) :
MS (-ve ESI) : 552 (M-H),
MS (+ve ESI) : 554 (M+H)".

25 Example 136 - Preparation of Compound 136 in Table 5 - N-(2,3-difluorophenyl)-2-{3-

Damino]-1H-

pyrazol-5-yl}acetamide

An analogous reaction to that described in example 130, but starting with 2-[(2,2-
dimethylpropyl)amino]ethanol (291 mg, 2.22 mmol) yielded compound 136 in table 5 as a
30 beige solid (93 mg, 26 % yield) :
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Preparation of Conpound 136 in Table 5 - N42, 3-di fl uorophen- YO 2- 13-
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(93 ny, ZBNMRI(BMYO de)\O2RE 95549 10.2TT, GH)B. H564BH), 7145m, HHIVR1Q DRBHIN6) :

52750 L%. zrq;“? i adf s Tmf?%mi@?ﬁné B3 5 20, 45 o T, 6k g2t Al

(m 2H) 1.89 (m 2H), 0.83 9H): MS
ESI): %MH)’S%U% ﬁ%)( ESI ) g68 ( MtH) +. H)Exarrpl e (11837 - |_DPr epar <(51t ?/gn

of OorrpoMSct V3 ST) n5661t11/IeH)5, NQf | uor ophenyl ) -2- 3415-

| f1-(2-h-vdrox thyI ridi n-4--vllox-vl-7-[3-(4-nethyl pi perazin-| -

Yi )proi)oMSv(I"‘(‘,iﬁ QZ(ﬁ %rﬂl\fﬁ!ﬂ 1 am no) - | H pyrazol -5-yl | acetam de 10
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yield conpom il £15 " H- NVR (DVEO Q
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[1 (2 teﬂirhblbntttempafahlyd: fqulﬁefoutil "ﬂheflsqwdnomak evVapoihtéd} and theyrepdyrepuaified -bly-

yl ) pr opoxy] qui nazol i n- 4- %

| H pyr azPeP&atyq LOMSIont @)F‘UBWIW&@&E“&% Qe5uasd 1% Yiddar ti ng material was

00" LIS RN (RIS a8 1B A% HE0T0 9% (1 B A4 KOTRR @Rk 7Hi3FBo RS
1H), 7.33 (s, 1H), 6.91 (t, 1H), 6.87 (s, 1H), 6.77 (s, 1H), 6.75 (s, 1H), 4.87 (br s, 1H), 4.40 (t,
1H), 4.13 (t, 2H), 3.76 (s, 2H), 3.50 (s, 2H), 2.78 (m, 2H), 2.19-2.47 (m, 14H), 2.14 (s, 3H),
2.09 (m, 2H), 1.91 (m, 2H), 1.84 (m, 2H) :

MS (+ve ESI) : 662.3 (M+H)".

20 2-[3-({5-{[1-(2-tert-butoxyethyl)piperidin-4-yl]Joxy}-7-[3-(4-methylpiperazin-1-
yl)propoxylquinazolin-4-yl }amino)-1H-pyrazol-5-yl]-N-(3-fluorophenyl)acetamide used as
starting material was obtained as follows:

a) A solution of 5,7-difluoroquinazolin-4(3H)-one (1.82 g, 10 mmol) and 1-(2-tert-
butoxyethyl)piperidin-4-ol (1.91 g, 9.5 mmol) in tetrahydrofuran (40 ml) was treated with

25 potassium terz-butoxide (3.36 g, 30 mmol). The mixture was heated at 70 °C for 5 hours. The
solvent was evaporated and the residue purified by chromatography on silica gel. Elution with
dichloromethane : methanolic ammonia (95:5) yielded 5-{[1-(2-tert-butoxyethyl)piperidin-4-
ylJoxy}-7-fluoroquinazolin-4(3H)-one (2.88 g, 83 % yield) :

'"H-NMR (DMSO dg) : 7.98 (s, 1H), 7.01 (d, 1H), 6.90 (d, 1H), 4.58 (br s, 1H), 3.43 (t, 2H),

30 2.74 (m, 2H), 2.43 (t, 2H), 2.34 (m, 2H), 1.90 (m, 2H), 1.71 (m, 2H), 1.13 (s, 9H) :

MS (+ve ESI) : 364.3 (M+H)".
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was treated with 25 potassiumtert-butoxide (3.36 g, 30 mmol ). The m xture
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5 1[1 (2-t’ert”> but oXyet'hyl ) pi peri di n-4-yl ] oxyl - 7-[3-(4-net hyl pi perazin-1 15
yl) pr opoMig] @ue ESZl S02:44(08+H)) one (400 ny, 0.8 mml ) in dichloroethane (8 m)

was reacted WI th triphenyl phosphin .and .c rbon

tetrachl ©ri dedbl-tstq bUtBXYﬁW)P‘P&Pd‘T'O‘{ X}C)? [%(%mr‘?mf}g’h pe“ﬁ'l@ sol vent was
evaporat th
Tam s PohropdBIGERAEHEAIARAAH0 . h3RERAIRScplahancii ) WERAER yer ©
argon faith 2nlbmuyl@hos'ﬁhﬁues(dmmgt 1 ﬁalsmel\)amlo;radiomdetrmhtbrtdaeéo r7§sm1d81 exmpaly atf10ed by

preparative LCM5 to 20 y )
[3 (15- 1iqfqrztft heyrs. Mvéﬂhwwaa@@ieea the gesiquedlspplved frsisepropoh (# piCazi n-

TP IR oD B e O ot ey (70
( m  1H), fod 28Bufs1Thd khlver v%-e5ap’3)8ated and the residue purified by preparative LCMS to
20 yield [3-({5-{[1-(2-tert-butoxyethyl)piperidin-4-ylloxy}-7-[3-(4-methylpiperazin-1-
yl)propoxy]quinazolin-4-yl }amino)-1H-pyrazol-5-yl]acetic acid (270 mg, 54 % yield) :
'TH-NMR (DMSO dg) : 8.99 (s, 1H), 7.09-7.15 (m, 1H), 6.96 (m, 1H), 6.88 (m, 1H), 5.08-5.38
(m, 1H), 4.30 (t, 2H), 3.29-3.95 (m, 21H), 3.22 (t, 1H), 2.74 (s, 3H), 2.08-2.39 (m, 6H), 1.20
(m, 9H) :
25 MS (+ve ESI) : 625.3 (M+H)".
d) [3-({5-{ [1-(2-tert-butoxyethyl)piperidin-4-yl]Joxy}-7-[3-(4-methylpiperazin-1-
yl)propoxylquinazolin-4-yl }amino)-1 H-pyrazol-5-yl]acetic acid (140 mg, 0.22 mmol) in
dimethylformamide (1 ml) was reacted with 3-fluoroaniline (24 pl, 0.25 mmol) in the
presence of 1-(3-dimethylamino-propyl)-3-ethylcarbodiimide hydrochloride (48 mg, 0.25
30 mmol) and 2-hydroxypyridin-1-oxide (27 mg, 0.24 mmol) at 50 °C for 45 minutes. The
solvent was evaporated and the residue purified by chromatography on silica gel. Elution with

dichloromethane : methanol (97:3) then dichloromethane : methanolic ammonia (95:5)



opoxyl qui nazol i n-4-yl) ami no)- 1H§¥razol -5-yll acetic acid (140 ny,

m 1H), 4.30 (t, 2H), 3.29-3.95 (m 21H), 3.22 (t, 1H), 2.74 (s, 3H),
.08-2.39 (m 611), 1.20 (m 9H) : 25 Ms (+ve ESI): 625.3 (M+H)+. d)
3- ((5-f WO 03/055491 PCT/GB02/05845
1-(2-tert-butoxyethyl) piperidin-4-ylloxyl-7-[3-(4-nethyl pi perazin-1-
) pr

2

)

.22 mol ) in dinmethylformamde (1 nl) was reacted with 3-fluoroaniline
24 gl , nclzlsd ﬁvf{fan(jS-i{ -{heert-prtexyethybpiperidin-4-ylloxy }-7-[3-(4-methylpiperazin-1-

- (
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m nut es. 5g|' 1e18§)| vent was evaporated and the resi due purified by

chromat ography on silica gel. Elution with dichloronethane : nethanol
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111), 631%@"%% 712%18@?’(1%} s, 4.13 (t, 2H), 3.75 (s, 2H), 3.41 (t,

2H), 2.78 (m 2H), 2.20-2.48 (m 12H), 2.17 (t, 2H, 2.14 (s, 3H, 2.07
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chromatography on silica gel. Elution with dichloromethane then increased polarity to

dichloromethane : methanolic ammonia (9:1) yielded compound 138 in table 6 (30 mg, 30 %
20 yield):
'H-NMR (DMSO dy) : 8.47 (s, 1H), 7.63 (d, 1H), 7.35 (m, 2H), 6.90 (m, 2H), 6.80 (m, 2H),
4.88 (m, 1H), 3.90 (s, 3H), 3.77 (s, 2H), 2.68 (m, 2H), 2.39 (m, 2H), 2.23 (s, 3H), 2.12 (m,
2H), 1.90 (m, 2H) :
MS (+ve ESI) : 506.2 (M+H)".
25 [5-({7-methoxy-5-[(1-methylpiperidin-4-yl)oxylquinazolin-4-yl }amino)- 1 H-pyrazol-3-
ylJacetic acid used as starting material was obtained as follows:
a) 3,5-Dimethoxyaniline hydrochloride (80.21 g, 0.424 mol) was added cautiously to
oxalyl chloride (136 ml, 1.56 mol) and the solution heated at reflux for 3 hours. The solution
was cooled and concentrated in vacuo. Methanol (300 ml) was added to the residue and the
30 mixture heated at reflux for 1 hour. The reaction was allowed to cool, and the resulting
precipitate filtered and washed with methanol to yield 4,6-dimethoxyisatin (40.4 g, 46%) as a

yellow solid :



4.88 (m 1H), 3.90 (s, 3H), 3.77 (s, 2H, 2.68 (m 2H), 2.39 (m 2H), 2.23
(s, 3H, 2.12 (m 2H), 1.90 (m 2H) : NS (+ve ESI): 506.2 (MH) +. 25

[ 5- ((7- mewibasips&9i (| - met hyl pi peri di n-4-yl)oxyl qui nazol i n- #cHiGRIRIESIS) -

1H pyrazol - 3- yflacetic acid used as starting material was obtained as
follows: a) 3,5-D nmethoxyaniline hydrod#8-oride (80.21 g, 0.424 nol) was
added cautlously to oxalyl chloride (136 m, 1.56 nol) and the sol ution
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4, 6-di net hoxyi “satin ) 6% as a | ow solid: WD 03/055491
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acidified gg\ﬂg ]t@ conc trat ed hydrochloric acid. The resulting
pr eci pit)&‘f’ QaFl"‘Ipt" ryéHOWv?ﬁ ed with water and dried in vacuo to yield
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sulfate (1.04_m dded. dropw se, to .a m xture of potassium
car bonat® (3. @Hnﬁthﬂ?&%ﬁt%mf‘)‘maihs?“ﬁ Y W83 g‘\{gé’%d#r?f@’i”ﬁ%%@ﬁ?%eé’fgg Y3, 56,
11.0 mmo 19% vasmsh id r ed
for 1 ho%grrbbﬂﬁe @ ﬁe% | nt o%\%gt%@gogh%dﬂeé@)xﬁ%gﬁcif%% §O Zl'was 8k
filter eddmmh;mwmmde (@ gy atahtC. dFheadadtion was strred for 11Houf i theén paveedvago

extracted with eth acetate, and.the conbi ned organic, extracts re dried
( magnesi Wates fihsHes ngdﬁ%‘@’éﬁ%@’ﬁﬁ flgf”ég Vashgd wi af‘?gf 5#@%%1‘@5 wer e

e ST i TR R 4,5 5, 1
(d, I'H, (15ag715s1(1ﬂh sulpHhte) 3andSoricentrdtdd) in vacil Ths combined 30l6d wdrs dridgdjn vacuo to
yield methyl 2-amino-4,6-dimethoxybenzoate (1.8 g, 77 % yield) as a yellow crystalline solid :
"H-NMR (DMSO de) : 6.13 (s, 2H), 5.90 (d, 1H), 5.75 (d, 1H), 3.68 (s, 3H), 3.67 (s, 3H), 3.66
(s, 3H).
20 d) A solution of methyl 2-amino-4,6-dimethoxybenzoate (600 mg, 2.8 mmol) and
formamidine acetate (650 mg, 6.3 mmol) in 2-methoxyethanol (7 ml) was heated at 120 °C for
16 hours. The reaction was cooled, concentrated in vacuo, and the residue triturated with
methanol to give 5,7-dimethoxy-3,4-dihydroquinazolin-4(3H)-one as a beige solid (290 mg,
58 % yield) :
25 'H-NMR (DMSO d¢) : 11.62 (br s, 1H), 7.88 (s, 1H), 6.63 (d, 1H), 6.51 (d, 1H), 3.84 (s, 3H),
3.80 (s, 3H):
MS (+ve ESI) : 207 (M+H)".
e) Magnesium bromide (3.83 g, 20.8 mmol) was added cautiously to 5,7-dimethoxy-3,4-
dihydroquinazolin-4(3H)-one (4.29 g, 20.8 mmol) in pyridine (60 ml) and the solution heated
30 at reflux for 1 hour. The reaction mixture was cooled, concentrated in vacuo and the residue
triturated with water and filtered to yield 7-methoxyquinazoline-4,5-diol (3.72 g , 93 % yield)

as an off-white solid :



20 d) A solution of nethyl 2-am no-4, 6-dinmethoxybenzoate (600 ng, 2.8 nmol)
and forman-~dine acetate (650 ng, 6.3 mMml) in 2-nethoxyethanol (7 m) was
heat ed atw®aB/0354bpr 16 hours. The reaction was cool ed, ceareBKAs®EE | N
vacuo, and the residue triturated with nethanol to give
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The reaction mxture was concentrated in vacuo and purl fied
chr omat ofedieRy-41exoapingzalincy{4fetyDmethyl pryglag (A0 me 6do mehaﬁaa creﬁm solid :
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d,) 11343(§3H)|H)1(58937 (s, M. 6.66 (d. 1), 6.51 (d TH. 5 86 (s,
2H), 3.85 (s, 3H), 1. 11 (s, 9H) MBS (+ve ESI): 305 (MiH) . 15 g)

(5- Pg/droMS(?Vﬁ&SROQW@/b)I‘qu nazol i n-3(4H) -yl ) met hyl pival ate (500 ng, 1.63
o

L1 phidyE bhos prsaio b renei 8 6o o g PRyt PR Mme, 12

di chl or Oﬂﬂdﬂﬁﬂﬂlyﬁﬁ)x'ﬁﬁ mdﬁfyﬂ}ﬁbe@dlﬂé 1280664 2.45 mmo]) and triphenylphosphme (640 mg,
2.45 mmol) were dissolved in anhydrous dichloromethane (8 ml), under a nitrogen
atmosphere at 0 °C. A solution of di-zert-butyl azodicarboxylate (560 mg, 2.45 mmol) in
dichloromethane (1 ml) was added dropwise over 5 minutes and the resulting yellow solution

20 was allowed to warm to ambient temperature and stirred for 18 hours. A further 1 equivalent
of all reagents was added in the same sequence as above under the same reaction conditions
and was left to stir for a further 12 hours at ambient temperature. The reaction mixture was
concentrated in vacuo and the residue purified by chromatography on silica gel, eluting with
2-8% methanol in dichloromethane, to yield (7-methoxy-5-((1-methylpiperidin-4-yl)oxy)-4-

25 oxoquinazolin-3(4H)-yl)methyl pivalate (370 mg, 56 % yield) as a cream solid :

'H-NMR (DMSO dg) : 8.16 (s, 1H), 6.67 (d, 1H), 6.61 (d, 1H), 5.79 (s, 2H), 4.52 (m, 1H),
3.84 (s, 3H), 2.57 (m, 2H), 2.18 (m, 2H), 2.13 (s, 3H), 1.87 (m, 2H), 1.71 (m, 2H), 1.11 (s,
9H) :

MS (+ve ESI) : 405 (M+H)".

30 h) 7.0 N ammonia in methanol (25 ml) was added to (7-methoxy-5-((1-methylpiperidin-
4-yl)oxy)-4-oxoquinazolin-3(4H)-yl)methyl pivalate (370 mg, 0.92 mmol) and the solution

stirred at ambient temperature for 18 hours. The reaction mixture was concentrated in vacuo
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MS (+ve ESI) : 308, 310 (M+H)".

20 j) 4-chloro-7-methoxy-5-[(1-methylpiperidin-4-yl)oxy]quinazoline (307 mg, 0.85 mmol)
was condensed with (3-amino-1H-pyrazol-5-yl) acetic acid (132 mg, 0.93 mmol) in
dimethylacetamide (3 ml) and hydrochloric acid in dioxane (4.0 N solution, 467 pl) at 90 °C
for 1 hour. The solvent was evaporated, and the residual oil was triturated with ethanol :
diethyl ether to yield [5-({7-methoxy-5-[(1-methylpiperidin-4-yl)oxy]quinazolin-4-yl }amino)-

25 1H-pyrazol-3-yl]acetic acid as a beige solid (320 mg, 78 % yield) :

'H-NMR (DMSO dg) : 8.88 (m, 1H), 7.12 (m, 1H), 6.88 (m, 1H), 6.82 (m, 1H), 5.05-5.45 (m,
1H), 3.96 (m, 3H), 3.73 (s, 2H), 3.10-3.60 (m, 4H), 2.80 (m, 3H), 2.00-2.50 (m, 4H) :
MS (+ve ESI) : 413.2 (M+H)".

30



met hoxyqui nazoline (2.4 g, 75 %yield) as a pale yell ow anor phous solid:
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6.92 (s, 1H, 6.79 6.66 (d, 1H), 4. 10 (s, 3H), 3.92 (s, 3H).
3.85 (s, nlzmpama%qlv@n@m) laws: 0 (M+H)+ 10

13-[(5, 7-d | d used
by St art Fho - AASRERBARI o, fhal L RTOP o BBl B0, bt b AEh 5.0 € 1o

t hat desm&né@lﬁﬁqunmﬂm(sﬂj.ai@(61buﬁg,3tramb1 ngeevpawmt WG{)194341) yielded {3-
di et hoxh/(gw nazol i n-4(3H)-one (618 H - see patent WD 0194341)
yi el ded WK8.7-dipsthpxyquiraze wqxl)mz@]ﬂ paraypl)%m}ﬁeﬁtwmquﬁﬂém 92 ‘Vgxylebdécetu c

1T, 05 s TRuR o8 g g7l i) BNS A 6l 1A ey gl Gofigy (0L
3H), 3.7216%s, 3813.97 (s, 3H), 3.72 (s, 2H) :
MS (+ve ESI) : 330.1 (M+H)".

Example 140 — Preparation of Compound 140 in Table 6 - 2-(3-{[5,7-bis(2-

20 methoxyethoxy)quinazolin-4-yllamino}-1H-pyrazol-5-y1)-N-(2,3-

difluorophenyl)acetamide

A solution of phosphoryl chloride (51 ul, 0.55 mmol) in dichloromethane (0.5 ml) was
added slowly at 0 °C to a solution of (3-{[5,7-bis(2-methoxyethoxy)quinazolin-4-yl]lamino }-
1H-pyrazol-5-yl)acetic acid (209 mg, 0.5 mmol) and 2,3-difluoroaniline (61 pl, 0.6 mmol) in

25 pyridine (2 ml. The mixture was stirred at ambient temperature for 6 hours. Ice was then
added to the reaction mixture at 0 °C, and the solvent was evaporated. The crude product was
purified by preparative LCMS to yield compound 140 in table 6 (26 mg, 10 % yield) :
'H-NMR (DMSO dg) : 10.22 (s, 1H), 10.15 (s, 1H), 8.45 (s, 1H), 7.71 (t, 1H), 7.14-7.23 (m,
1H), 7.18 (s, 1H), 6.86 (s, 1H), 6.79 (s, 1H), 6.74 (s, 1H), 4.40 (s, 2H), 4.24 (t, 2H), 3.84 (s,

30 4H), 3.71 (t, 2H), 3.42 (s, 3H), 3.33 (s, 3H) :

MS (+ve ESI) : 529.1 (M+H)".



NIS (+ve ESI) : 330.1 (MtH)+. Exanple 140 - Preparation of Conpound 140 in
Table 6 - 2-(3-1[5,7-bis(2- 20
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di f | uor ophen-yQOacet am de A solution of phosphoryl chlori de (51 gl, 0.55
mmol ) in dichloromethane (0.5 m) was -182%ded slowy at 0 '"Cto a solution
of (3-1[5, 7-bi s(2-nmet hoxyet hoxy) qui nazol i n-4-yl]an-finol -

| H pyr az@-{[5;4bipRemtihox yethakyjiazon-46/ Bmine)- )HamiBZQl -3yba¢dtigacidaused Rhe (61

gl, 0.6 mol) in The m xture was stirred at anbi ent
tenper at ﬁf@’é‘“ﬁdﬁ‘a‘%‘jiﬁp&gglﬁa}r@gaég@m‘%% added to the reaction mxture at O
'C,and fye sg waﬂmomﬁlxﬁyamn@msne e nfy, H%@l’)ﬂﬂ&hg med 5 Iﬂ%hd béesshim
preparatl ve LCMS to yie onpound 140 in table 6y 0 %yield):

' H NVR (kBEntoxidd (4.480¢ (ﬁ mma)) were relaste@gyltm—gqet}g)xggghqwl (2 51; ml7327mn(oﬂ) at1H),

(g a3 4t B sosy Rous T icure g copladind irisggy rommanbgapty origch el 5°
3. 38 1%n wqm)dl ofotéehdre! nethandP9b: QM'é'ﬁDﬂcre%@ ?gfaﬁﬁ%lclf&&n@ﬁ@& 05845

-152 (3-1 7- bi s(2- met hoxyet hoxy) qui nazol i n-4-y am'no

1H pyr aznieﬂﬁmylliq anmbnia (3TH Hyiekled 5a?sbls(§tracthoxbgthmy)§1mnalzolwaé(3dﬂtcm¢ e3P ms,

fol | ows |f| uor oqui nazolin-4(3Hone (728 ng, 4 mol) in diglyne (15
m) and m tert-butoxide (4.48 g, 32 mmol) were reacted with

2- et hOXMﬁWRQbM%% M1,7138r Hf!ilﬁ)h@b (2 m; 62?(&‘ @H)%ﬁw&r 1HT*1132011§,X2H')E€ was
cooled a urified by chromat ography on silica gel Elution wt

di chl ooomlﬁlﬁaﬁH) 3.6f(mnadibl 3.66 s, 8H)1 hadh(s, AH) eased poI arity to

di chl oro meg ;amoni a (95:5) yielded

5, 7- bi s( L )etzﬁgay(%ﬁc[%azol in-4(3H)-one (982 ngy, 99 %yield): 'H NWR

g 'I[:)NBSI-DQ )]-:L 7 ZJ{S. %f Ouél‘ll&ctl(%l tgghzftﬁllescgfmel 1r§cx§§1p(éjl,37l;"ﬁut s@rr@n% Wih 5 %18%4 20

(+ve ESI methoigaéihdxy()q\ﬂﬂrﬂzohnmyﬂmrm"(éh&glgu3 2rreol) iyortdeda(3t AL - td&igcrl bed in
exanpl e 137c, but starting with 5 7-bis

et hoxy cTRBRyyarHIRERAlR Ay anine) éﬁwa%gl SaDgestisacid PPemeeds (ayipld) as a

[5, 7- ?% é& g@%hoxyet hoxy) qui nazol i n-4-yl] am no 1H pyrazol -5-yl)acetic
acid 3 ﬁg %yield) as a 15 beige solid: "H NWVR (DVSO Q 10.90 (s,

1H), BH-I-Q\H\(IRIHMSG d§)2 1090 ($HH), 8.886s,(131), 164 (s, 6HY,®.96(s, 1H),,6.78 (s, 1H),
4.52 (t, 2H), 4.31 (t, 2H), 3.85 (t, 2H), 3.74 (t, 2H), 3.71 (s, 2H), 3.42 (s, 3H), 3.33 (s, 3H) :
MS (+ve ESI) : 418.1 (M+H)".

20 Example 141 — Preparation of Compound 141 in Table 6 - N-(2,3-difluorophenyl)-2-(3-

{[5-isopropoxy-7-(2-methoxyethoxy)quinazolin-4-yllamino }-1H-pyrazol-5-yDacetamide

An analogous reaction to that described in example 140, but starting with (3-{[5-
isopropoxy-7-(2-methoxyethoxy)quinazolin-4-ylJamino }-1H-pyrazol-5-yl)acetic acid (230
mg, 0.5 mmol) yielded compound 141 in table 6 (68 mg, 31 % yield) as a beige solid :

25 'H-NMR (DMSO dg, TFA) : 8.92 (s, 1H), 7.73 (m, 1H), 7.17-7.23 (m, 2H), 7.07 (s, 1H), 6.88
(s, 1H), 6.85 (s, 1H), 5.19 (m, 1H), 4.33 (t, 2H), 3.93 (s, 2H), 3.75 (t, 2H), 3.54 (s, 3H), 1.52
(s, 3H), 1.51 (s, 3H) :
MS (+ve ESI) : 513.16 (M+H)".
(3-{[5-isopropoxy-7-(2-methoxyethoxy)quinazolin-4-ylJamino }- 1 H-pyrazol-5-yl)acetic acid
30 used as starting material was obtained as follows.
a) 5,7-Difluoroquinazolin-4(3H)one (2.73 g, 15 mmol) in dimethylformamide (20 ml)
was reacted with isopropanol (1.26 ml, 16.4 mmol) and sodium hydride (1.8 g, 45 mmol) at 0



4.52 (t, 2H), 4.31 (t, 2H), 3.85 (t, 2H), 3.74 (t, 2H), 3.71 (s, 2H), 3.42
(s, 3H, 3.33 (s, 3H Ms (+ve ESI) : 418.1 (MtH)+. 20 Exanple 141 -

Pr epar at i wio i3fos@onpound 141 in Table 6 - N42, 3-di f | uor opheagiQB243845f

[ 5-1 sopropoxy-7-(2- met hoxyet hoxy) qui nazol i n-4-yl | am nol -1 H pyrazol -5-yl ) ace
tam de An anal ogous reaction to that -#8%scri bed in exanpl e 140, but
starting with (3-1[5 i sopropoxy-7-(2-net hoxyet hoxy) qui nazolin-4-yl] am no
| - 1 I—I—TIS/nmtemlargﬁm Vhe mb@mxiecwaacstirreq 2@@nbiqrg,terﬁp6atnm)ﬂ0) 14 heindeatidibepwithd 141
in table 6. 31 % I as.a bei FA) :
8.92 (s, aCl?‘rTg@C?f}ﬁen %&‘f efﬁ?“di“eféas(‘ﬁ? ltﬁ?’ a(“é d“’?\i%o %gsﬁlﬁ?rg I H),
6.85 (s, ( 3.75 (t, 2H), 3.54
(s, 3H). Sig%ﬁ(’p%x%&m%&%m%&% ie ?é%geﬁlﬁgagﬁe@%m 16 (Wit +. (3 |
[ 5-i sopr '(TDWRKD(VES(D:’A&)hd)I;QQt(hDS()lIﬂUT %(zsoﬂHmmgg/Qdd bhﬁ 6B91(dd, 11, gyBdmol -
-yl)acetic acid 30 us?d as_starting material was obtained as follows. a)

5, 7- D?Ilﬁ}étﬁ%(ﬁ% 13 jfif:?ﬁ})one (2.73 g, 15 mmol) in dinmethylformamde (20

m ) vvas W panol (1.26 m, 16.4 mmol) and sodi um hydri de
(1.8 g, ??Daitztzg'l\%g%??b%wl PCT/ GB02/ 05845 - 153 ' C under ar gon. The

M xture bas stAmanatbgats @adiioartd thae dperibediineexhmplel¥B 7Thobutsiardug with i7ethiond-Hh
acetic acid and concentrat ed. The resjdue was washed %}éj dri ed
g {53 e e

to yi el diSoRIPPBALNazolin-4GH)-9pe AN L BMoh. MdIpebrryet i el d)

b 7.97 1 6. 95
(a1 vl i teatnd b peC AEES Mok b Aot MUy 7 17515 ) By i
(+ve ESI methoz?&hdxyoqwhlrﬂzdﬂm-bmmnomr(aﬁi)grgu28 fieyield) ana beige balid descri bed in

| 37b, b o- 4
?ZZ‘T‘)WS,"L@%|<;‘%%§%%5 RRGRy Bt G 0a 44 & HTDG AT Sl ng

#é?hogy];%?&n? fﬁ;@é}ﬂ %{i gﬁ?(sl §ﬁprlo%)(>§ 3ﬁ) Zg g}ooyl el d) as a beige solid:

' H NMVR (mﬁbvé@)sl) 12179@2(Mm)+1|—|) 7. 88 (s IH) 6 64 (d 1H) 6 54 (d, 111),
4.66 (m 1H), 4.66 (m 2H), 4.20 (m g (s, 3H NIS
(+ve ESI9) : 249 azaleamusoreacu@) t%‘f‘?%‘?ﬁéﬂ&%‘d% ex%raalﬁul FFtht %thlémgd*éﬁb?u bed in

" sopr dpongray SRR IR itk dnrd Ginzens 033 me Eogammel i Gelfy
yi el ded {s8propby-7-(2- methoxyethoxy)qumazolm -4-yl]amino }-1H-pyrazol-5-yl)acetic acid as a
beige solid (1.0 g, 74 % yield) :
"H-NMR (DMSO dg) : 11.06 (s, 1H), 8.87 (s, 1H), 7.03 (s, 1H), 6.94 (s, 1H), 6.82 (s, 1H),
5.17 (m, 1H), 4.31 (t, 2H), 3.74 (t, 2H), 3.72 (s, 2H), 3.34 (s, 3H), 1.51 (s, 3H), 1.49 (s, 3H) :
20 MS (+ve ESI) : 402.1 (M+H)".

Example 142 — Preparation of Compound 142 in Table 6 - N-(3-fluorophenyl)-2-(3-{[5-

isopropoxy-7-(2-methoxyethoxy)quinazolin-4-ylJamino}-1H-pyrazol-5S-yl)acetamide

An analogous reaction to that described in example 140, but starting with (3-{[5-

25 isopropoxy-7-(2-methoxyethoxy)quinazolin-4-ylJamino }-1H-pyrazol-5-yl)acetic acid (308
mg, 0.7 mmol) and 3-fluoroaniline (81 pl, 0.84 mmol) yielded compound 142 in table 6 as a
white solid (62 mg, 18 % yield) :

'TH-NMR (DMSO dg) : 10.44 (s, 1H), 10.33 (s, 1H), 8.44 (s, 1H), 7.61 (d, 1H), 7.30-7.39 (m,

1H), 7.32 (s, 1H), 6.89 (t, 1H), 6.85 (s, 1H), 6.77 (s, 1H), 6.76 (s, 1H), 5.01 (m, 1H), 4.24 (t,
30 2H), 3.75 (s, 2H), 3.71 (t, 2H), 3.33 (s, 3H), 1.47 (s, 3H), 1.46 (s, 3H) :

MS (+ve ESI) : 495.1 (M+H)".



I sopropoxy- 7- ( 2- met hoxyet hoxy) qui nazolin-4-yll amno | - |I-Hpyrazol-5 -yl)
acetic acid as a beige solid (1.0 g, 74 %yield) : '"HNVR (DVSO d6): 11.06
(s, I'H, wod3n0ésio11H), 7.03 (s, 1H), 6.94 (s, 1H), 6.82 (PcTdBo2/os&s17 (m
1H), 4.31 (t, 2H), 3.74 (t, 2H), 3.72 (s, 2H), 3.34 (s, 3H), 1.51 (s, 3H),
1.49 (s, 3H: 20 NIS (+ve ESI) : 402.-154-M+H) +. Exanple 142 - Preparation
of Conpound 142 in Table 6 - N (3- quorophenvI) 2 (3-f [5-
i sopr opoEyanipleZi43et ¥ pol 148 i Tdble 6i- N6[3-flk Aol
ide An nlgusr ) i i) , tstarln
V\Ath(32 s 1Y PLIOXY t</-10€ ,'A___’- ) pan -1 tS g
1H pyrazghs cetic aC|d (308 ng, 0.7 mml) and 3- quoroanlllne (81
[fl, O.S%I}%%%ﬁ% el ded conpound 142 in table 6 as a white solid (62 ny,
18 % yiel d): Ahl—ahNRg(élDlVS@uQn td haddes¢sbhed irlexarhple 337 (it stakng Bithl 2- Gs[gs 1H)
7.61 (d, 9
6.77 (% Hiﬁ% “terg- b?‘é)x(ygt YQI(MPGH‘%!“ ! W?%Fé‘ethﬁxgﬁ“‘ta@?“ 3’5)2%“@]31’28 51 52
3.71 (t, I
a05. 1 (L Cs e Subitoms s, g dehpo s C&“?%d“f?é@?“%%%%%z%. on
of Corrpobmghs’loflm(rzﬁni@ﬁhé’o ﬁle}d)l\l-(S fl qorophenvl)-2-j 3-[ (5-
1[1(2hdroxvethv| plperldl Y t v' in | Ln-4-v])am. po]-I1H
- pyrazol - WR Qé@éﬁlﬁ &?Mnf; OJQ}%})ué 6r1é§’c j#ﬁé‘? a%@stﬂ?%e](# ‘i)%r&'ﬁanpl e
137, but r (
LT S M DG 2 08 AR AT
-1 H pyo az0l (&- IH/)l BéN(c( 3H)| et (Ith))QLQZa(seIH)rrB&é (3 9HyB. 1Dt 0B6), 31581 (n, yHel ded
conmpound 143 in table 6 as a beige solid (26 ng, 74 %yield) : 'H NW
(DVBO d62-3Gfmy 2HE 204 (o 1H)y 7,61 (d, IH), 7.29-7.37 (m 2H), 7.12-7.18
(m IH) 8 5.10-5.35 (s, 0.5H), 3.97 (s, 3H), 3.83 (s,
MSG(F’%PEP %g%%lerﬁ)] io 3.71 (d, 1H). 3.60 (d. 1H), 3.41 (t,
1H) 3 32 {BQ(S [U‘H}(,Z t3rt2ﬁtdxl%thjz]jﬁ1per3d1ﬁ-g fl]oxylﬂll)lﬁthaxﬁﬁm(azbhﬂ.—%yl)anﬁn(ﬂ@)lI(-m
2H), 2.14 : (+ve ESI): 536.1 (M+H)
2- 13- [(5p>19@1(52y éH?z ﬂu@renlgﬁ@vhyqe;%mswemﬁﬁma BagTiabw aettingras fRHOWS i n- 4-
yl )am,pol.- | H A ) t arting
Vet or 11 s ARLRGEpsTeigh po el ity RRREMENITE 1A Dafihe RS2 B1
descr i begritutexsm)piptadin-4- Kbl](t)xﬁthﬂhbﬂtbgul\midhn&(:if]):oﬁ&(363 mg, 1 mmol) and

methanol (162 pl, 4 mmol) at 110 °C for 2 hours yielded 5-{[1-(2-tert-butoxyethyl)piperidin-

4-ylloxy}-7-methoxyquinazolin-4(3H)-one (237 mg, 63 % yield) :

'H-NMR (DMSO dg) : 11.64 (br s, 1H), 7.91 (s, 1H), 6.65 (d, 1H), 6.56 (d, 1H), 4.48 (m, 1H),
20 3.84 (s, 3H), 3.40 (t, 2H), 2.74 (m, 2H), 2.41 (t, 2H), 2.29 (m, 2H), 1.87 (m, 2H), 1.69 (m,

2H), 1.12 (s, 9H) :

MS (+ve ESI) : 376.2 (M+H)".

b) An analogous reaction to that described in example 137c, but starting with 5-{[1-(2-

tert-butoxyethyl)piperidin-4-ylJoxy}-7-methoxyquinazolin-4(3H)-one (458 mg, 1.22 mmol)
25 and heating for 4 hours yielded {3-[(5-{[1-(2-tert-butoxyethyl)piperidin-4-ylJoxy}-7-

methoxyquinazolin-4-yl)amino]-1H-pyrazol-5-yl }acetic acid as a beige solid (386 mg, 63 %

yield) :

"H-NMR (DMSO dg) : 8.97 (s, 1H), 7.14-7.20 (m, 1H), 6.98 (s, 1H), 6.86 (m, 1H), 5.10-5.35

(m, 1H), 3.99 (s, 3H), 3.67-3.80 (m, 3H), 3.75 (s, 2H), 3.60 (m, 1H), 3.27-3.46 (m, 3H), 3.22
30 (t, 1H), 2.52 (m, 1H), 2.34 (br s, 2H), 2.15 (m, 1H), 1.21 (s, 3H), 1.16 (s, 3H) :

MS (+ve ESI) : 499.1 (M+H)".



tert-but oxyet hyl) pi peridin-4-yl]oxy)-7-fluoroqui nazolin-4(3H)-one (363 ng,
1 mol) and nethanol (162 gl, 4 mmol) at 110 'C for 2 hours yielded 5-1
[ 1- (2-t erwolstossayet hyl ) pi peri di n- 4-yl]oxyl - 7- net hoxyqui mrazadBm/4443H) - one
(237 mg, 63 %yield): 'H NVR (DVSO db6): 11.64(br s, I-H, 7.91 (s, 1H,
6.65 (d, IH, 6.56 (d, IH, 4.48 (m I-H§5- 20 3.84 (s, 3H), 3.40 (t, 2H),
2.74 (m 2H), 2.41 (t, 2H),229(m2|—|),187(m2|—|) 1.69 (m 2H), 1.
12 (s, 9B : A/fsa(la&vgmﬁﬁa)cnosmhat C(eMarH)ed in bxample d32d, (bgostartmgazath Ehibdlthat

descri be n exanple 137¢ t st W|th 5-

tert- but@%ﬁ@tbrﬁ‘;‘ﬁ shyBPﬁPa?ﬁnsz 3]‘ y%waﬁﬁ-rl@?é"ﬁﬂoh{fémm&ﬂlé&( 458 ny,
1.22 qac g0 a@8 2308, 0™0mbR) aﬁdm@aﬁ ﬁbks'h%ﬂ Jielded 2-(3-((5-{[1-(2-terr-

13-[(5-1 (eZtert- utoxyethyl pi peri di n-4-yl]oxy) -

met hoxy duitovaediyl ypipéridiny4yiloxy - 1-hethoxsquihazelipi4- ylaammoh 1 Heiytazab So1pdt@e solid

(6383 ﬂgq?:ﬁ’;ﬁe@yfé%:led#"d? %aygﬁr’osuvggégn{gmlgﬁwlel(dg 90 (s 3|:|_.|;1- 7.3227(21 SéH%,m
2. Ty ar s Gag0 10%g iy, P 2711AD s @My 8.48%, 98, 1 (M 2, 52

( +ve ESI') 31-74899mi 2EYH6-B9(t, VD), 63/7G554D16. mg asmzas m&amH) 41&33(13@)5 1AH), arsal ogous

reaction to that describ iLnh ex le 13 St 5-1 [1-
(2-tert- %ﬁ%&?é@r@l%f&r %é??t’ aﬁhﬂﬁyn(}jn}a %f?yz'% %’é‘i ﬁggjy@h%ﬁﬁnz ?’%P’ﬂ}é

am no] - 1—% Y §zol jacetic acid (250mg, 0.5 mml) and heating for 4
hour s yle da 2-f 3- [(5 ([I-(2 tert-

but oxy@t Mgl (+pé¢ BED)i: 0D 24MAHSX Y| - 7- met hoxyqui nazol i n-4-yl)aniino] -1 H pyrazol
-5-yl I-N-(3 5 fl uorophenyl )acetam de as a yellow solid (44 ng, 15 %
yield) : H—NI\/R(DI\/SO dé) : 12.36 (s, 1H), 10.44 (s, 1H), 10.28 (s, 1H),
8.45 (s, : ¢ D 1H), 6.87 (s, 1H),
679(sE#"1"4 raf 3 == Py 20 L §t7|—|),375(s 2H) ,
3.41 (t, dlﬁ{d}hox&qﬁﬂldzﬂhn-ZH)l)alﬁnéﬁl r¥il,S-P1}N-(3-fuodphen l&&t de211),

1.11 (s, 9H 10 M5 (+ve ESI): 592.2 (M+H)+. Example 144 - iaaratlon of
Conpound 144 1M1, anglegqus @;eacgoq_gmgatﬂescnbed in example 140, but starting w1th{

di met ) r Y, r acetam
de Aﬂpg&éa EHS(% Jrléezggzlf}iélo)ﬂ at"i’rgh@ al?p eagélr?éggc%? ng%%f)%gwg@ ]lﬁ}tg Ss%%{grbtl ng

wi th [ 3-flfdpoahilie @il pt0I®@KxeolNEelded cordpouniiddy nioiablet @myd pAdebrangy soljda@st i ¢

acid (230 m% %wa7l(% mol ) and 3-
"H-NMR (DMSO dg) : 12.39 (s, 1H), 10.44 (s, 1H), 9.88 (s, 1H), 8.45 (s, 1H), 7.61 (d, 1H),
7.30-7.39 (m, 1H), 7.33 (s, 1H), 6.89 (t, 1H), 6.82 (s, 1H), 6.80 (s, 1H), 6.72 (s, 1H), 4.08 (s,
20 3H), 3.90 (s, 3H), 3.76 (s, 2H) :

MS (+ve ESI) : 423 (M+H)".

Example 145 - Preparation of Compound 145 in Table 6- 2-(3-{[5.7-bis(2-
methoxyethoxy)quinazolin-4-yl]Jamino}-1H-pyrazol-5-yl)-N-(3-fluorophenylacetamide
25 An analogous reaction to that described in example 140, but starting with (3-{[5,7-

bis(2-methoxyethoxy)quinazolin-4-yl]Jamino }-1H-pyrazol-5-yl)acetic acid (222 mg, 0.70

mmol) and 3-fluoroaniline (81 ul, 0.84 mmol) yielded compound 145 in table 6 as a beige

solid (108 mg, 30 % yield) :

"H-NMR (DMSO dg) : 8.90 (s, 1H), 7.61 (d, 1H), 7.30-7.38 (m, 2H), 7.32 (s, 1H), 7.05 (s,
30 1H), 6.88 (t, 1H), 6.85 (s, 1H), 6.82 (s, 1H), 4.53 (t, 2H), 4.32 (t, 2H), 3.85 (t, 2H), 3.81 (s,

2H), 3.73 (t, 2H), 3.42 (s, 3H), 3.33 (s, 3H) :

MS (+ve ESI) : 511.1 (M+H)".



fluoroaniline (81 jil, 0.84 mvl) yielded compound 144 in table 6 as a pale
orange solid (43 ng, 15 %yield): "HNWR (DVSO d,) : 12.39 (s, IH), 10.44
(s, I'H, wo8806si91111), 8.45 (s, 1H), 7.61 (d, IH), 7.30PCTABRwFs4tiH),
7.33 (s, 1H, 6.89 (t, 1H, 6.82 (s, IH, 6.80 (s, 1H, 6.72 (s, 1H, 4.08
(s, 20 311), 3.90 (s, 3H), 3.76 (s, 2#§6-MS (+ve ESI): 423 (M+H)'. Exanple
145 - Preparation of Corrpound 145 in Table 6 2-(3- f [5 7 bls(2-

met hoxyeErampledi4ior e zompind| b 7 5N priophénylhddphtihv] ) ace
t am de '

st art i nghei R —~=3 : e R ‘ 4= -

H- pyr azolvRzoléls- Bkgmﬁfé d (222 ng, 0.70 mml ) and 3-fl uoroani I I ne (81

[fI, 0.8 conpound 145 in table 6 as a beige solid (108 ny,
30 % yi el d): Ahi-ahhl@g(@t[slvmndﬁ)o thdt @Bcrflsed ih ldkampled1 bitcktartipg with 230- 7. 38 (m

45 eBsutyigpiporestiags! (110 me AhinefSpid 3ty Cehiorsyaob by TS 73 (. (oh .
3 42 (5’ m%fﬂbxgﬁm%a%ofn%ﬂ ﬁmmw-mgll%%ﬁhen 1 “{-ﬂ-yrﬁMéﬂ% 'Earb\ﬂ@arg%/eq

PCT/ GB02/ 05845 -156 Exanple 146 - Prep aration of Conpound 146 i n Tgbl e 7 -
N (3-fl uoed Bhﬂmiy in thB-prc(s@ncibB)f fotassium 1od1de (78 mg, 0.47 mmol) and heating for 3 hours

2- hyd th but -.v| h i li n-4-vl)aninol -1
e Py nobFEeatehbyaiods e HISh Dol i on Lo that - described n
exanpl e é‘lgﬁlﬁl ;1_5?\@56) 'd?grPfA)t Ry, 0’4(s51}g)l %@Q%EW}B“’? %P%GIH?WOM (]@111}@) M2 (Qr 94

mol ) an or ogropoxy) ui nazolin-4-y am no
- N- (341061 L@y, Gpt3diny, 2H), A.86 vy HIHHS45s, @ﬂ)bmam 6H),(1&‘0(tn©l';{) 338838, ZHD) 3. 32 n the

r f i um.i odj 0. | d heating for 3 h

Vi EFSgéeeﬁﬂaﬁ%ﬁsiﬁmﬁﬁﬁﬁ%&%(226 g s ORI "“F R ( Dveo . TR
9.04 (s 3 7.81 (m 1H), 7.74 (s, 1H), 7.62 10 1H),
7.43 (ml\’%;"le ?&6%89%%@)4 34 (g 2H)H? 4. 04 (gs 3H)H? 3. 84 ('E,mZH), 3.Hé8
(m 2H), 33[B3- CKIGﬂOPﬁiﬂbXYBﬁ hfbﬂ(dnyqﬂhﬂmhﬁ 43ﬁ]a(mmo P)-(3-Budrbplfemy])-1H)-pyrbz@é- (d,

6H: NS (+ve ESI): 552.2 (MrH) +.
-chlor op?ﬁﬁ‘@?%m c#ﬁ%@%ﬂ?&ﬁ‘f@ﬂ?h‘”ﬁs ghtﬁmgdﬁ%fellpws N- (3-fl uor ophenyl ) -

flgﬁ Pyis §Z£’)' - Pnaf) PRXRMEAR- #3680 SR & 18 388hA6) 3 diREh ARIALARE @6 mi)
was reacted with 3-fluoroaniline (673 pl, 7 mmol) in the presence of 1-(3-dimethylamino-
propyl)-3-ethylcarbodiimide hydrochloride (1.34 g, 7 mmol) and 2-hydroxy-pyridin-1-oxide
(778 mg, 7 mmol) at 40 °C for 1.5 hour. The solvent was evaporated, and the residue purified
by chromatography on silica gel. Elution with dichloromethane : methanol (99:1) then (97:3)

20 yielded N-(3-fluorophenyl)-3-nitro-1H-pyrazole-5-carboxamide (668 mg, 42 % yield) :
'H-NMR (DMSO dg) : 7.86 (s, 1H), 7.71 (m, 1H), 7.51 (m, 1H), 7.44 (m, 1H), 7.01 (m, 1H).
b) N-(3-fluorophenyl)-3-nitro- 1H-pyrazole-5-carboxamide (100 mg, 0.4 mmol) in ethyl
acetate : ethanol (10:4) was stirred with platinum dioxide (10 mg) under an atmosphere of
hydrogen (70 psi) for 3 hours. The catalyst was filtered off and the solvent was evaporated in

25 vacuo to yield 3-amino-N-(3-fluorophenyl)-1H-pyrazole-5-carboxamide (65 mg, 73 % yield):
'H-NMR (DMSO d) : 7.76 (m, 1H), 7.60 (s, 1H), 7.33 (m, 1H), 6.86 (s, 1H), 5.71 (s, 1H),
5.22(s,2H):
MS (+ve ESI) : 221.2 (M+H)".
c) 3-Amino-N-(3-fluorophenyl)-1H-pyrazole-5-carboxamide (153 mg, 0.69 mmol) in

30 dimethylacetamide (1.8 ml) and HCl in dioxane (4 M solution in dioxane, 174 ul, 0.69 mmol)
was reacted with 4-chloro-7-(3-chloropropoxy)-6-methoxyquinazoline (200 mg, 0.69 mmol)

at 90 °C for 1.5 hour. Dichloromethane (35 ml) was added to the cooled reaction mixture, and



15 a) 3 -nitro- 1 Hpyrazole-5 -carboxylic acid (1 g, 6.36 mol) in

di met hylformam de (10 m) was reacted with 3-fluoroaniline (673 /fl, 7
mrol ) i n wheaspsasence of 1-(3-di nethyl am no- propyl) - 3- et rgircGBos84s M de
hydrochloride (1.34 g, 7 mol) and 2-hydroxy-pyri din- | -oxide (778 ng, 7
nmol ) at 40 OC for 1.5 hour. The sol ved§7-was evaporated, and the residue
purified by chromat ograﬁhy on silica gel. Elution with dichl oronet hane :

met hanol thegetid m)ZOYdﬁé(th Bltragipn 2@ashed Nvetbdhcrwremefhaue) pspérgd,to)yiedd 3ri[T-D-
1;)# pyr azgh‘e‘i‘??’ 0%%}, %%nihd"?‘ 3%%)0 -ﬁﬁliartn 'ﬂ:&'ﬂ%rﬁg&(ﬂw qﬁgﬁaz% 57.86 (s,

N-(3-f | ugfBphenad $2868 mg)istrwyield) pyrazol e-5 -carboxan-ii de (100 ng, 0.4
nmol ) |n ethyl acetate : ?,hanol (10:4) was stirred with plati num di oxi de

(10 ng) LH}WRE(BW%&&F@&)G %93 (shl/ldl) 8PSris,(IHD, p&0 \mi bH),F. Folsr bH) 7168 (ot al yst

filt f f | d
37 am nd- RELS-Hh @ 2Bt 0 o I Bie 8 o  E0R L BB e B 2g (. 36 i et oy
1H NMVR ( vEEST): 477@.0(('M+ﬁ)L4) 7.60 (s, 1H), 7.33 (m 1H), 6.86 (s, 1H),
5.71 (s, 1H), 5.22 (s, 2H : M5 (+ve ESI) : 221.2 (M+tH +. O
3- Ami no- Mch®rd-Tdcblpneprypgxy)6-pythaxsjueaselowrbasxtsaif deade 85 Soltayys: 0. 69 mmol ) in
?7) 4d:6\|met |63C L ucrlc(aa ﬁéé afl’]é%%,-é)gg%l(:{%} 5 Im%th%lxc))l ez%]r%amgde (% Sgob ldEl mor?) I(preparoci( ane,
4-chl Oroa&oﬁﬁnﬁa'pw @98%)/1)979 mtm@wgyhme;gids% dée%p@ﬁg ,0.65 RRHHO! ) at

90 'C for our. Dichl oronethane was added to t he cool ed
r eact itondiok ate(i @) minelas/Miird/a08 hd@dd R@Eﬂ@ﬂﬁ‘ﬂ@)%a{s Sodlhitn adetats 4. G)ng re@¥Hver ed

by filtratj washed wi dlclor netha nd dried to.yield 3 [ 7-(3-
chl or opr @Bb)@y a%et‘ﬁ@@’rﬁ’o@ﬁ? hi ""9‘]“4a oth‘F reaRF—“(‘Bmf’%{ Sﬁte‘*ﬁ%fl (

éHngE 22941?%#01’85’ gfgﬁi?f‘ §ﬂ?€§ ﬁ‘%@ Q8ﬂ?les %vle l_%/i’e)ﬁf)%le&i)) ebdﬁo&%\@n%@%@p&xﬁ]{ addSeJ%fi‘g

7. 44 (m th2krBsidug, $6 sOid wilt-kcqlleéteﬂﬁny(fﬂtratmﬂ) washeddwiftswa@kind &i®b (t, 2H), 2.33
(t, 2H): NS (+ve ESI) : 47 1.0 (MH)
4- chl or oRf?Cf(/%alEf’ﬂ“GPé’ﬁPr”bﬁ‘&‘ﬁ)aC’é Yr’@fl?ﬁoxqu nazol i ne was itself nade as

foll 10
00040\2% ;%E?ﬁld%ar egﬁloggcor g‘gﬂg‘“m‘i 81’1%’&]857% 1432 ?Xagj%%fgkﬁ%ﬁ)ﬁ and
CGol d' s reagenChlprordethyy] pdvdldie (sz)nu h54 éhothi veasaadded dﬂﬁ)wmde)tomsmcﬂ nrixteck qfnd

heated at reflux for 24 hours., Sodium acetate (3.02 0. 037 'Ui
acetic aeimethorysisbsnzylogygsnazelhiongsfQo & dddmel amileoqaésa%caqbomt% 3 and it

was heag §‘71 nIo% %1&1&51 1@8%@;%@3?%0% mil;h’?hevr%ga l\ga?s h¥aled 5 66‘3&?& Ap Nours. The

evapor ati
reaction was cooled and filtered to remove inorganic salts. The filtrate was concentrated in

20 vacuo to yield, crude tert-butyl 2-[7-(benzyloxy)-6-methoxy-4-0x0-3(4H)-quinazolinyl]
acetate (562 g, 100 % yield) :

'H-NMR (DMSO dg) : 8.33 (s, 1H), 7.30-7.50 (m, 6H), 7.25 (s, 1H), 5.90 (s, 2H), 5.25 (s,
2H), 3.88 (s, 3H), 1.10 (s, 9H) :
MS (+ve ESI): 397 (M+H)".

25 ) 10% palladium on carbon (56 g, 53 mmol) was added to a solution of tert-butyl
2-[7-(benzyloxy)-6-methoxy-4-0x0-3(4H)-quinazolinyl]acetate (562 g, 1.42 mmol) in
dimethylacetamide (3500 ml) at ambient temperature and stirred for 3 hours under an
atmosphere of hydrogen (1 bar). The reaction was filtered through a pad of celite and the
solvent evaporated in vacuo. The residual solid was dissolved in 20% methanol in

30 dichloromethane and passed through a pad of silica gel. Evaporation of the solvent in vacuo
followed by trituration with methanol yielded, tert-butyl
2-[7-hydroxy-6-methoxy-4-oxo0-3(4H)-quinazolinyl]acetate (188 g, 43 % yield) :



the residue, the solid was collected by filtration, washed with water and
dried. Recrystallisation fromacetic acid yielded 15

7- benzyl owp-Broembhoxy- 3, 4- di hydr oqui nazol i n-4-one (8.7 g, pP84/CBogiosssd) as a
white solid. e) Chloronethyl pivalate (225m, 1.56 nol) was added dropw se
to a stirred mxture of 6-methoxy-7-bés¥yl oxyqui nazol -4-one (400 g, 1.42
nol ) and pot assi um carbonate (783 g, 5.67 nol) in dinmethylacetam de (5500
m). The Hé&de(BMS/@ds)héiaZSe@ t1), 9015 (€ ¥y 697 ko Uis, 5.8h 6, 2Haab94 6nilbS-&ool ed

and filt e inorganic salts. The filtrate was concentrated in 20
vacuo to'S y?g )-d; loc(r‘S tert-butyl

2-[7- (beplzsy M(Ig!\/s m:;y)a% oxo- 3(4H) - qui nazolinyl] acetate (562 g, 100 %
yield) : HI-(NIVR Ot(d6 8.33 (s, 1H), 7.30-7.50 (m 6H), 7.25 (s, 1H)),

5.90 (s gPH) , Admixburé of terlQlH)tyl 23[’BByc(rexy-G-H)ethol(y-l@OJ(Cs-S(@H)qdit&z@l-imé] EState 397

o @P %%%W%B]Syi g%fflljorgfggangﬁég%n (0%%5%’101? ({Ti%)tas)smm cargona?e (lggg,

sol uti®n

[7- (benzybgmo )anaﬁ{laﬁgyo@e 9‘?@%%’6@1} at%a@n' °L RF 86 Abrs (ARZesbtiop: 42

|rre hyl acet ent tenperature and stirred
for 3 howascovlétibandaoncetrarsnb quated fvoluyet ingetud. Thbaesjdue Wes poesedtinton was
filtered throu%h a pad of celite and the solvent evaporated.in cuo. The

r esi dual icgyater (hed 161)3@6 thecrgsylinelid rollecipdby syctiop f’éﬁ‘%’rﬂ“o?‘b‘ﬁfé(iaﬂ%gy and
passed t&@%&@r aifbnRfin @ fhafidl, Ui k% ?%l'udelzz“yr‘?ﬂ d%—&?—'@%-g&(ti{ogglgréP(l)%g-%t-mbtﬂoi’ ACUO

fol | oned ration wt hanol

2- [ 7- hy d4-oxy-34Mpglinanlidylgacetae @arﬂ)g,qm%myimniaylb]eigasetidate (188 g, 43 %

yi el d) W 03/055491 PCT/ GB02/ 05845 =~ -158 IH—NI\/RHgDMSO d6§: 8. 25 (SS I—%

7 i (s, IRREOU IR T Calp Hben b e T gty g8
10 (s, C)Z ), g )ESI) 307 (MtH)'. g) A mi xture of tert-butyl 2-

[ 7- hydro y % et 0’xy-4- oxo- 3(4H) - qui nazol inyl] -acetate 5 (100g, 0.327
ol ), 3- MOPWESIRBES VAH)3. g, 0.355 nol) and potassi um carbonate (133g,
0.967 nmol) in di msthylformam de (500 m&ijas stiffed at 80 'C for 20 hours.
The reach) on Aﬁa@ué@@ﬁllé@fa/ﬁém@wéﬁma(ﬂ mﬂ&%m)ﬂé@s aglded i joauiRio. The

(2% S48 YRR N b SRR RSO PP MO AR G,
et hanol , my@) MafletRanel €300ahi) 2R8tH soﬁrtl[oﬁ'héﬁe@}tdfeﬂﬁx mﬂpw) The artaaxlywdO
4- ox0-3 (4H)-quinazolinyl] acetate (33.8 g, 41 %yield) as a beige solid:
evaporated in vacuo, the residue was acidified with aqueous hydrochloric acid, sodium
bicarbonate was added and the solid was collected by suction filtration. Washing with water
and drying yielded 7-(3-hydroxypropoxy)-6-methoxy-4-quinazolone (26 g, 95 % yield) :
20 "H-NMR (DMSO dg) : 7.96 (s, 1H), 7.41 (s, 1H), 7.07 (s, 1H), 4.14 (t, 2H), 3.84 (s, 3H), 3.55
(t, 2H), 1.90 (t, 2H) :
MS (+ve ESI): 251 (M+H)".
i) 7-(3-hydroxypropoxy)-6-methoxy-4-quinazolone (25 g, 100 mmol) was added slowly
to a solution of dimethylforamide (1 ml) in thionyl chloride (250 ml). The mixture was heated
25 to reflux for 4 hours then cooled and the solvents evaporated in vacuo. The residue was
dissolved in dichloromethane and washed with aqueous sodium bicarbonate, brine, dried over
magnesium sulphate and evaporated. Trituration and collection of the solid by suction
filtration yielded, 4-chloro-6-methoxy-7-(3-chloroxypropoxy)quinazoline (19.5 g, 68 % yield)
as a yellow solid :
30 'H-NMR (CDCls) : 8.85 (s, 1H), 7.40 (s, 1H), 7.38 (s, 1H), 4.38 (t, 2H), 4.03 (s, 3H), 3.80 (t,
2H), 2.40 (m, 2H) :
MS (+ve ESI): 287 (M+H)".



| H NMR (DMBO d6): 7.95 (s, 1H), 7.43 (s, IH), 7.10 (s, 111), 4.16 (t, 2H),
3.86 (m 5H), 2.08 (t, 2H), 1. 12 (s, 9H : M (+ve ESI): 365 (MtH)+. h)
Aqueous swaiosmssaydr oxi de solution (100 m, 0.2 nol) was acdeGRo/088450] ution
of 15 tert-butyl 2-

[ 7- (3- hydr oxypr opoxy) - 6- met hoxy- 4- oxo--3§%H) - qui nazol i nyl] acetate (33.8 g,
93 mmol) in nethanol (300 m) and the solution heated to reflux for |

hour. ThExamplealiy|- Ryeparationmd G i i b~ e dluorepbenyd-3-[ @

aqueous L . id was
col | ect et-HyTHEEORY Y A RIN QD LOR XY 13 e Enazy ARRUN0 L ded
7-(3-hyd BleOReahbx it hoxy- 4- qui nazol one (26 g, 95 %yield) : 20 'H NWR

(DVBO Q 7. , —7.41 (s, 111), 7.07 (s, 1H), 4.14 (t, 2H), 3.84
(s, 3H), 3.55An(analogéis,redction t¢ that @adpribedvB ekampleH6) but 3Gutigvwidh 3-{[7-(3-

&1 owl yS HIOLDGRR e T oy R (e TR L pleag ( 250
m ). Thecfrhytaige m&rﬁge,@%%n%i? Rﬁiéldécﬁédrﬁbbuf]@rl47’qixh@ldfe37 (506Rg, a8ah §tiHNd t he

sol vents evaporated in vacuo. e residue was di ssolved in dichloromethane
and was h&d NMRHDMS@ duSTRAOCINA () LAY, BSAs.elH)b7 605, 18D] 280 GmeltH), feddr(esi um

LR e e S
70" (S, (gD 35U 2R, B M GELOT IS L8 (s, a11)) 560 (L. 21y,

2. 40 (1m M&L{ve BSIY 4576 28MHH)"287 (M-H) . WD 03/ 055491 PCT/ GB02/ 05845 - 159

Ex I 47 - P [ [ -

N (2 3o d AT apaRarpex g)??-?x];p_th%?(%&lrjlgz%li%ﬁ?-yll]a{]rni-ll;g (23 difluorophenyl)- 1H-

13-[(2-h %ﬁgj 8t Aok ﬁ@ 4 hR U RRPR%s ¥heaed Bl RWGI: Ui nazol i n-4-vl)am
i nol -1 H-?‘ raéz/§l e- é)}(gar g})%g(}]‘lx eﬁﬁhgaﬁg ogouss reagti on to that described in
exanpl e 446, Autanslogedsiraaptioh tdithdt ddsérledlin346a, but starting with 2,3-difluoroaniline

yr azol o G3k bORIHINBEOLI0r H Ui tonebIT) SyHeh A b EbA AR bR ARTIGE bl ¢ 7
7o (2, MR (a0E N SR T T 50 sk 433 (m 2m
4.03 (s, 'BBNNIR (BMSO (gh: 7289 (s, BHI¥0.46rtm, 2H),, 7.37 @4, I(HD), 7.2B)(m, 3HL3
b) An analogous reaction to that described in 146b, but starting with N-(2,3-
difluorophenyl)-3-nitro-1H-pyrazole-5-carboxamide (200 mg, 0.74 mmol) yielded 3-amino-N-
(2,3-difluorophenyl)- 1H-pyrazole-5-carboxamide (161 mg, 91 % yield) :
20 'H-NMR (DMSO dg) : 9.50 (s, 1H), 7.72 (s, 1H), 7.20 (m, 2H), 5.72 (s, 1H), 5.28 (s, 2H).
c) An analogous reaction to that described in 146c¢, but starting with 3-amino-N-(2,3-
difluorophenyl)-1H-pyrazole-5-carboxamide (124 mg, 0.52 mmol) yielded 3-{[7-(3-
chloropropoxy)-6-methoxyquinazolin-4-ylJamino }-N-(2,3-difluorophenyl)-1H-pyrazole-5-
carboxamide (246 mg, 89 % yield) :
25 '"H-NMR (DMSO ds, TFA) : 9.02 (s, 1H), 8.32 (s, 1H), 7.69 (s, 1H), 7.52 (m, 1H), 7.43 (s,
1H), 7.27 (m, 2H), 4.36 (t, 2H), 4.04 (s, 3H), 3.85 (t, 2H), 2.33 (m, 2H) :
MS (+ve ESI) : 489.0 (M+H)".



(m 2H, 2.33 (m 2H, 2.15 (m 1H), 1.03 (d, 6H 10 M5 (+ve ESI) : 570.2
(MtH) +. 3-1 [7-(3-chl oropropoxy) - 6- met hoxyqui nazol i n-4-yl] am no)

-N- (2, 3- dwblsesaphenyl ) - 1H pyrazol e-5- carboxanm de used ®&TAIERIESAG
material was obtained as follows : a) An anal ogous reaction to that
described in 146a, but starting with 2180difluoroaniline (212 A, 2.1

nmmol ) yielded N-(2,3-difluorophenyl)-3-nitro-|H pyrazol e-5-carboxam de (200
15 ng, OCIAIMESI) (230 ng, 45 %yield): 1HNWR (DVSO d6): 7.86 (s, 1H),
7.43 (m 114), 7.37 (m IH), 7.29 (m 111). b) An anal ogous reaction to
that described in 146b, but starting with N-(2,3- difluorophenyl)-3 -nitro-
1 H pyrapdfwe cig@ifoxam de (200 ng, 0.74 mirnol) yielded 3-am no- N

(2, 3-di fluor ophenyl )- 1H pyrazol e-5-carboxam de (161 ng, 91 %yield): 20
1HNWR (DVMBO Q@ 9.50 (s, 114), 7.72 (s, 1H), 7.20 (m 2H), 5.72 (s, 114),
5.28 (s,.2H).__ O _An anal S reaction to that described in 146c¢c, but
startifglwi t hUse gfg ?FB‘-‘W“(‘%,%@-O‘H] 3 4br ophenyl ) - | H pyr azol e- 5- car boxani de
(124 nmg, 0.52 nmol) vyielded 3-f [7-(3- 5

chl or opr opoxy) - 6- met hoxyqui nazol i n- 4- yh ] m/no? -N- (2, 3-di fl uor ophenyl) -

| H pyrazol e-5 - carboxam de (246 ng, 89 %%ield): 25 'H NVR (DVSO d6, TFA):
9.02 (s, IH, 8.32 (s, 1H, 7.6823(s, (.52 (m 1H), 7.43 (s, 111),
7.27 (m 2H), 4.36 (t, 2H), 4.04 ( W5 (t, 214), 2.33 (m 2H): M
(+ve ESI): 489.0 (MH)+. WD 03/ 0554 / GBD2/ 05845 -160- CLAIMS What we
claimis: 5 1. Useofacorrpounﬂ - (1): B R - N RN)_R4 or
a salt, ester or amde thereof; 1 i

6 where R 6 is hydrogen or Cl-6alkyl;

sO0Oor S S(O or S(O2, or NR

or a salt, ester or amide thereof;
10 where:
XisOor S, S(O) or S(O),, or NR® where R® is hydrogen or C,¢alkyl;

Riisa group of formula (a) or (b):

T Ny

N—N N—N
\ \ .
- N R61 Rq; A
Reo Rso

(a) (b)
where * indicates the point of attachment to the group X in formula (I);
15 R, R%L R R are independently selected from hydrogen, halo, cyano, nitro, trifluoromethyl,
C1.alkyl, -NR'R® or -X'R?,
R’ and R® are independently hydrogen or C;_jalkyl;
X! is a direct bond, -O-, -CH,-, -OCO-, carbonyl, -S-, -SO-, -SO,-, -NR'’CO-, -CONR'!-, -
SO;NR'%, -NR"SO,- or -NR'*- ;
20 Rlo, R”, R'?, R" and R' are independently hydrogen, C;_zalkyl or C;.3alkoxyC,_salkyl;

R’ is selected from one of the following groups:



* 5is a group of fornmula (a) or (b): 62 62 NNNN R61 R 61 R60 R60
(a) (b) where * indicates the point of attachment to the group X in fornula
(1); 15 RvpoR025491 R, R are independently sel ected from rgdrerpenssssal o,
cyano, nitro, trifl uororrethyl, C 1-3alkyl, -NRR or -XR; R7 and R 8
are independently hydrogen or Cl-3al kyll¢1-X1 is a direct bond, -0-, -CH2-,
-0OCO-, carbonyl, -S-, -SO, -S02-, -NR OCO, -CONR'-, - SO2NR 12 °

- NRI'' SO21) lydregeRior £1.salRyl1whigiBmay be onRbsRuEdRr RhigioRabesybsdetaddignongor

hydr ogen CI-3aIk 3al k RO | ected f f th
(ol | o niFOG: AP SlREROdI DR USRS - 161 1) hydrogen of C 1
- 5al kyl  phechingder UnsHbein Xulteﬁﬂzs&{ts v NS, (hewBidRRIT £ ¥e‘§‘6¥1t§"n d?o € or

nore groups sel’ected from hydroxy, fluoro or anino; CI- aI k YI
(wher ei nCX&lk;dpr@s@aikcs(y(Bf;albyl) arNFR‘fEi epresemtsvibialkyR - -NB Re ot éWhgrdlmogen

Cl - 3al ky]. ;0t.,Ll - koxYC2- 3al and 16 represents CI al k R'R 8

Tor1. £ uRir B g e NHieh Tt st Ehoiiel T B ED es topraser o el Beth .
represengﬁk({;ﬁ gaqﬁn)) Cl-3al kyl or ¢ _ 3al koxYC2-3al kyl)); 3) Cl-5alk Yl X3
R 20 (wherel b resents -0-, -S-, -SO, -S02-, -OCO-, -NR 21CO" CO\IR

22" - SBPCNRBYIX R’ NRviet 860’ represtR -zas -SCMSEr B-IS@2R Qo:o m#éco RC2ANRR 24
and R 25 kN gndent | fe Md 20Eh) 3al
Ol - 3al kooHIR o &gﬁ S ﬁoorRKI% r(gfb hyér 0 & hleepelj_&a&nﬂy

cycl Ope“&:}f)!rese Xﬁg o \C, ik ft 0p T, YAk rg&gqmﬁm%&R?%ﬁ%%tﬂglogﬂ%%el_%@% oup

with 1 or toms sel ect ed pendéntly fromO,
cl - 3a|1kybyo@nspeng/l mylobeqd ofla Br or- msnﬂ)smedtsamaretted Istd¢recyclid gfauprwitx d or Ay dr oxy,

etk e i B SR TE N T b R T B

4al Koxy) substituents selected from 0xo0, hydroxy, halo and C,.4alkoxy and which cyclic group may bear
1 or 2 substituents selected from oxo, hydroxy, halo, C;.salkyl, Cishydroxyalkyl and C;.
salkoxy);

15 4) C1_5alky1X4C1_5alkle5R26 (wherein X* and X3 which may be the same or different are each
-0-, -S-, -SO-, -80-, -NR?’CO-, -CONR*-, -SO,NR?-, -NR**SO,- or -NR®'- (wherein R”,
R, R¥, R* and R*' each independently represents hydrogen, C;_salkyl or C;_salkoxyC,.
salkyl) and R?® represents hydrogen or C;_salkyl);

5) R*? (wherein R* s a 5- or 6-membered saturated heterocyclic group (linked via carbon or

20 nitrogen) with 1 or 2 heteroatoms, selected independently from O, S and N, which
heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halo, Cy_salkyl,
C,.shydroxyalkyl, C,_salkoxy, C;.salkoxyCi.4alkyl and C;.salkylsulphonylC,.salkyl);

6) Cl.salkle32 (wherein R*? is as defined hereinbefore);
7 C2_5alkenle32 (wherein R* is as defined hereinbefore);

25 8) Cz.salkynle32 (wherein R*? is as defined hereinbefore);

9) R* (wherein R* represents a pyridone group, a phenyl group or a 5- or 6-membered
aromatic heterocyclic group (linked via carbon or nitrogen) with 1, 2 or 3 heteroatoms
selected from O, N and S, which pyridone, phenyl or aromatic heterocyclic group may carry
up to 5 substituents on available carbon atoms selected from hydroxy, halo, amino, Cy.4alkyl,

30 Ci.alkoxy, Cy.shydroxyalkyl, C; saminoalkyl, C.4alkylamino, C;shydroxyalkoxy, carboxy,
trifluoromethyl, cyano, -CONR*R? and -NR**COR?Y (wherein R34, R¥ , R3¢ and R37, which
may be the same or different, each represents hydrogen, C.4alkyl or C;.3alkoxyCs.3alkyl));



15 4) C 1 _5al kyl X4C -5al kyl X5 R 26 (wherein X4 and X5 which may be the

sanme or different are each -0-, -S-, -SO, -S02-, -NR 21CO, -CONR 21 °

- SO2NR 21wO0 03NF5480S02- or -NR 31_ (wherein R 27, R 28, RPZQ/GBd'z’/Omsand R 3
each independently represents hydrogen, Cl-3al kyl or Cl-3al koxYC2-

3al kyl) and R 26 represents hydrogen oi62] -3al kyl); 5) R 12 (wherein R 12

is a 5- or 6- nenbe ed sat ur, ted heterocyclic group (linked via carbon or

20 ni t r ot®r(i.salkyR IE (\&)lﬂer@ane?ESra@aibfim hesghkaforedt i ndependently from0, S and

N, which te k3 2 bstit t | ected f
N,y 1 SRR G e B b B gt Vot el ecced from

al - 4al | on@ Aty theleln Rl sutpl i .kyl); 6) Cl-5a]kylR 32
(wher ei 1§ as defined herel nbef ore); -5al kenpyl R 32 (wherein R 32

is as deI3)r(é1d;alngé(’|Rﬁ oiheres) X° r@ﬁC@)“S@-,S& k§®y| -§032-N @lOel £ ONBZ-i-s as
deflned hbef ar. 9 233 V\/ner 3 rapre nts a group, a
pheny! > g@?ﬁﬁor’ &%g%)%r ‘)61\%9 Q’\g oﬁ‘at’ico y CAFILE @%Wge‘?& nked vi a
carbon of fysér{té)ﬁﬁ‘d}bgéﬂ N abicyl 3r €] 3ﬁk$}®@ LARYIP B¥d Rg’% eCaGthelihefBidbefde@and S,
whi ch pyrldone pheny/ of arommtic heterocycllc group may carry up to 5

subst i t UBHIGy.selkenyl AT R %ﬁﬁWberemrXonpmsm QetBctSt, 15Qm Wr@@y -CRAR -, ani no,

Cl4al kyl I s . Gd -4am alk CI- al kyl am no,
cl -4hy)(;r koxﬁﬁ‘t 2b85< (rx’fq‘fe ﬁo}rfrét hii Ry rg and

_NR36 =
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her ei nbe[fe%fegénéoﬁy?am%mc?gdfk%%@ @ﬁ&@ﬁkﬁ@&nnm &3tk %ereﬂmeforé

-S02-, -N R 41 S02- or -NR 4 V\/nerel n R
31 , R 316),CBalk§IX°CRsallty R WRerkdn KA cdprésants pond8ntsQ-, -8@py mﬁcg ,hydrogen
Cl - 3al kyl, _or £l - 3al kaxYC2-3al kyl ) a R 33.i d Isei nbefore
14) C2 %@PN&.@ ﬁPzﬁ%g (W%\EIQ? )r/Pf;@R?g;SWB%féH‘téﬁa%“ E;S R, g%# C%o )| R
4300 élélgg R4

, 2254 ngéé‘tﬁg ac %ﬁqr?'ge ndemgﬁ()yl 8{%1p3ru§(sole%%tczs3( r;(ﬁ;{élg% ISCé?S %egﬁﬁ

CI - 3al koheYé&dbedatelyyl ) and R 33 is as defi ned her el nbefore); 10 15)

C2- bal kyn IX8R 33 o(Wherein X8 repregsents - -SO-, -S02-, -NR 41CO
CONR 4917) C iz’ salkleR (gd?ztelfb?( WSZM %%/\ﬂl-f‘élr“é'i1 ReRinbgforOR 49  R', R 51

and R 52, &8ach gs8n;8 tAndr ogen, C -3al kyl or
Cl - 3al ko&@g glkpﬁﬁﬁﬁ)ﬂg@p%&gg{e% 3’ ?l H}e()d her ei nbef ore) ;
19) C, 5alkle C1 5alky1X“R9° (whereln X' and X11 which may be the same or different,
20 are each -O-, -S-, -SO-, -SO;-, -NR®'CO-, -CONR”*-, -SO,NR”-, -NR**SO,- or -NR”-
(wherein R”', R, R®?, R* and R each independently represents C,_salkyl, C,.salkyl

(substituted by 1, 2 or 3 halo, C,.salkyl or C;.4alkoxy groups (and where there are 2 C.4alkoxy
groups the C;_salkyl groups of alkoxy may together form a 5- or 6-membered saturated
heterocyclic group having 2 oxygen atoms)), Cs.salkenyl, C.salkynyl, Cs.scycloalkyl

25 (optionally substituted by halo, hydroxy, C,.salkyl or C;.shydroxyalkyl), Cs.scycloalkylC;.
salkyl (optionally substituted by halo, hydroxy, C,_alkyl or C,.shydroxyalkyl) or C,.
salkoxyC,.3alkyl) and R* represents hydrogen or C,_salkyl);
20) Cs.scycloalkyl;
21) R (wherein R is a 5- or 6-membered heterocyclic group which may be saturated or

30 unsaturated (linked via carbon or nitrogen) with 1 or 2 heteroatoms, selected independently
from O, S and N which heterocyclic group may bear 1 or 2 substitutents selected from C;.

shydroxyalkyl, Cy.salkyl, hydroxy and C, 4alkoxyC;_salkyl;



16) C-3al kyl X9Cl - 3al kyl R 33 (wherein X9 represents -0-, -S-, -SO, -S02-,
-NR 53CO_, CONR 54 ' -S02NR'-, -NR 16SO2- or _NR57 (vx/nerel n R13 , R54 ,
R', R 56 wmcb3ﬁ55ml each 15 |ndependently represents hydr ogea;T/cBo2B8ss4sy|  or
Cl - 3al koxYC2-3al kyl) and R 33 is as defined hereinbefore); 17)

Cl - 3al kyl X9Cl - 3al kyl R 32 (wherein X9 af63-R 28 are as defined hereinbefore);
18) Cl -5al kyl opti onaIIy substituted by 1, 2 or 3 halo; 19)
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3al kox YCﬁlbsaﬂuIe,dIljy laacbrB%bstawn&mdémnbmlymgbntedlfroﬁi hda) Rida)kyl @iprionally

C3- 6Cycl oal kyl ; R 96 (wherein 96 is a 5- 6-.menbered heterqcyclic
group whitdRttied tbfel) éa%rérlafcadmsﬁcaptgﬁmt AT ConaHHERY VITS, AR or

ni trogen 0 ngﬁggty and N
whi ¢ hg he%%térﬁdgé 1 jhle%g%a%élgﬁ & l%gl&gykoﬁ Eélﬁg‘u}s(?g)tegﬁe nts-sel elfé(ltS 300
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PCT/ GB02/ 05845 -163 22) Cl-5al kyl R 96 (wherein R 96 @S defi ned
her ei nbeM§pe)or l%dalm&r@nowwno RS (O}rthgre §3s %tllez P‘h e Peh SOHP SSetEdr ogen,

t & t 7Ia yl
3: (rCIO- 4a?{'§]qll meit{ I"Rgi m) 56%1} N%”{ifm WB sel ect ed@rom - Ibgg I7<7yl
5 C2- IoaLNRHﬂ(O)x LBMIG(DNR”RH%LN:@%WJ s@mﬁaﬁ"m FNRET S(0oR kyit 3 group
Cl - 10al koxy, aryl d -1 oal kyl , ary -10cycl oal kyl.,, C3-1ocycl oal kenyl and
C3- | ocyciedetadfrgm pbmlmngylmwrgo@mqrwéﬂdmwrg%b@ g{qupé?ﬂﬂbkﬁ 210r or 3
bst I
subst 't i ag oo P RERERhdcheRinRs o O S IR Snich rictuiSilic SRRRHEAAG Y oy,

nitro, cjematic af ¥dn-aroRRitieandindy be bﬂtlﬁtdda(hyke@(wa aGaglcadbk @nyiit@gyn atom) or
C2-10al kynyl oxy, Cl -4al koxyCl - 4al koxi; yloxy 10 (where the_ aryl group may
be subst insatetedlinked yia ating @rbopratem wbsep)phewh bepzyloy hgtsrocyrlig group may

bear on one or more carbon ring atoms up to 5 substituents selected from hydroxy, halo, C;.
salkyl, C;.salkoxy, C;_salkanoyloxy, trifluoromethyl, cyano, amino, nitro, C;.4alkanoyl, C.

20 salkanoylamino, C;4alkoxycarbonyl, C.salkylsulphanyl, C,.salkylsulphinyl, C;.
salkylsulphonyl, carbamoyl, N-C, 4alkylcarbamoyl, N,N-di(C;.salkyl)carbamoyl,
aminosulphonyl, N-C;_salkylaminosulphonyl, N,N-di(C;_salkyl)aminosulphonyl, C;.
salkylsulphonylamino, and a saturated heterocyclic group selected from morpholino,
thiomorpholino, pyrrolidinyl, piperazinyl, piperdinyl, imidazolidinyl and pyrazolidinyl, which

25 saturated heterocyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, halo,
C,.salkyl, C,.3alkoxy, C;.;alkanoyloxy, trifluoromethyl, cyano, amino, nitro and C;.
salkoxycarbonyl,

or a group of sub-formula (k):

R," \
ACRAIN 7, —

30 (k)



nono- or di (Cl-6al kyl)am no, oximno or S(Oy where y is 0,1 2 or 3), or a
group selected from=CR 7R 79, C(O,,R17, OR 77, S(OYyR 71, NR7'R 9,
C(ONR 7'WOoAB/0s53E( O NR7' R 9, =NOR 77, -NR 77 C(O xR 78, PRRATEICNES438R 799
-N=CR 78 R 79, S(OYNR 78R 9 or -NR 77 S(OyYyR 71 or a group selected from
phenyl, benzyl or a 5- to 6-nenbered haé4rocyclic group with 1, 2 or 3 15
het er oat ons, sel ected independently fromO, S and N, which heterocyclic
group may be aromatic or non-aromatic and may be saturated (linked via a
ling carbon or nitrogen atom) or unsaturated (linked via a ring carbon
atom, whi ch phenyl, benzyl or heterocyclic group may bear on one or nore

carbon r| ) bstituents sel ected from hydroxy, halo,
PRI gl

3al kyl , anoyl oxy, trifluoronethyl, cyano, am no, nitro,
C2- 4al kanoyl, G _ 20 4al I'mmno, Cl- oxycar bopyR70

Cl - 4al kyl sul phanyl , C -4al kyl 1su7m) %@R,')ﬁk(ﬂ%iﬁiﬁtgﬂ?/phonyl , carbanoyl ,
N- Cl - 4al kyl carbanmoyl, NN-di (G -4al kyl ) carbanoyl, am nosul phonyl,

N- Cl - 4al kyl am nosul phonyl, NN-di (Cl - 4al(®yl ) am nosul phonyl, G _

4al kyl sul phonyl am no, and a saturated heterocyclic group selected from
mor phol i no, thionorpholino, pyrrolidinyl, piperazinyl, piperdinyl,

i m dazol 1dz| 5 gl v nyl . which 25 saturated heterocyclic group may
bear | o? éh g?lgh[ uent gﬁse ect ed 7; rom Oﬁn hydr oxy, hal o, Cl-3alkyl,
Cl - 3al koxy, Cl-3al kanoyl oxy, trifluorongtRyl, cyano, amno, nitro and ¢ _
4al koxycar bonyl, or a group of sub-k s (CRRV (T) "~ q 30 (k)
WO 03/ 055491 PCT/ GB02/ 05845 -164~or a group of sub-formula (H: (CRR
(NRIT)"-T--" (CHR)r R7T0 q 5 or a group of sub-formula (VI): R71 R72 R73
0

(VD
10 where:
p and q are independently O or 1;
ris0,1,2,3 or4;
R;’ and R,” are independently hydrogen, hydroxy, halo, cyano, C;_jpalkyl, Cs.jpcycloalkyl, C,.
1oalkenyl or Cy.1palkynyl (wherein C.jpalkyl, Cs.jpcycloalkyl, C;.1palkenyl and C,.jpalkynyl

15 are optionally substituted by halo, nitro, cyano, hydroxy, trifluoromethyl, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C,.salkyl, C;.salkenyl, C, 4alkynyl, C;_¢cycloalkyl, Cs.
scycloalkenyl, C;4alkoxy, C;.salkanoyl, C; salkanoyloxy, C,.salkanoylamino, N,N-di(C,.
salkanoyl)amino, N-(C,.4alkyl)carbamoyl, N,N-di(C;_salkyl)carbamoyl, C;_salkylS, C;.
4alkylS(0), C,.4alkylS(0),, C;_4alkoxycarbonyl, N-(C;.4 alkyl)sulphamoyl, N,N-di(C;.

20 salkyl)sulphamoyl, C,.salkylsulphonylamino or heterocyclyl);
or R, and R;” can together form a 3- to 6-membered ring which may be saturated or
unsaturated;

T is C=0, SO, (where nis 0, 1 or 2), C(=NOR)CO, C(0)C(0O), C=NCN or CV=NO;
V is independently R% or N(R®)R%:;

25 R® and R* are independently selected from hydrogen, —(CHz)q’Rm (q’ is O or 1), aryl
(optionally substituted by 1, 2 or 3 C,.salkyl (optionally substituted by 1, 2 or 3 hydroxy
groups)), Ci.10alkyl (optionally substituted by 1, 2 or 3 groups independently selected from
aryl or heterocyclic group where aryl and heterocyclic group are optionally substituted by 1, 2,

or 3 groups independently selected from C;.¢alkyl, nitro, cyano, halo, oxo, =CR"*R”,



(M) 10 where: p and q are independently O or 1; r is 0, 1, 2, 3 or 4
RI' and RI" are independently hydrogen, hydroxy, halo, cyano, d -Ioalkyl,
C3- 10cycl waldsypb549C2- | oal kenyl or C2-1oal kynyl (wherein Clergracsorybs4s
C3-1ocycl oal kyl, C2-10al kenyl and C2-10al kynyl 15 are optionally
substituted by halo, nitro, cyano, hyd-|165(-y, trifluoronethyl, am no,
carboxy, carbarng rreg7capt7o sul phanoyl, C -4al7ls<yl C2- 4a| kenyl ,

C2- 4all kyﬁ‘&ﬂ))XR&%O@&%‘SI(@ERKyII\IR%&7 (B(QbNIP&ﬁi ReEPGQ)NR RA KRR, €l - 4al kanoyl
Cl - 4al k 1 7 b b ah- | 78 bk 7
N—(CI- (70(@ n&ﬁ?éﬁﬁ%ﬁ?@ 20l ﬁwg Gh’&/% NE #@n% ?ﬁragm“p
aal kyl S(Qrectéd frdalcsyhak Gke VR Riocybyl, @, - duriddxy ) suligphanmy! |
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or R ' aﬁdm&ydloaihyl €Qgeycﬂrmikdnwmda(:ﬁlgcych)aﬂ(-ynﬂr(bém@[grpmmg qpitmmﬂlymystbeted
sat ur at egly upsat ur at.ed;
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and R 64trﬁfu%rdrﬂ@lﬁ&§neﬁmo!rainaﬁhe&hﬁeglofrﬂe@fmx@ym@%é)ano r{ag;l%)(e RROREY is 0 or

1), aryl (optiona subs (otlonally
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Cl - 6al ky nitro ano CR R WO 03/1055491 PCT/ GB02/ 05845 -165
R 77 OO R 18, ”“’gﬁﬁm?’%m““&‘ﬁé R IR T R 79 SLOYNR 7 R 70, TNR
77S(0)y vqaﬂsoxwf&g? gﬂdop%faa Xﬁ%ltftl¥t}‘?5£§>$quw)kyl cz >1/0a| kenyl

g igglylé I)ZIL E{/@Sé@%ﬂg%rﬁkytoth :E%arl?algill qié%&qib%‘%} oA’k ’lafmv.\}lu é\{’l group is
opti onal Aaykyskatmslbj NWN-éidC, allby)ahina? Cbghﬁrwﬂmzy,l @d@b@ny@ﬁallgoxy,eirmmb@ﬂ from
C1-6al kyl calk oxy, 16’ aclllksgl)l(<yfarr;[11rlcl)(];2| Ggligy?)qe I\tl Ny c{i(Clialigl)anﬁnocmalkoxy, Cs.scycloalkyl

15 (optionally substituted by 1 or 2 oxo or thioxo substitutents) or of formula (III):

—K—1]
(I
K is a bond, oxy, imino, N-(C;_alkyl)imino, oxyCi.salkylene, iminoC, ealkylene, N-(C,.
salkyl)iminoC;_salkylene, -NHC(O)-, —-SO,NH-, -NHSO,—, -NHC(O)-C, ¢alkylene—, —

20 OCO- or C,4alkenylene;

J is aryl, heteroaryl or heterocyclyl (where hetrocyclyl is optionally substituents by 1 or 2 oxo
or thioxo substituents);

and wherein any aryl, heteroaryl or heterocyclyl group in a R”® group is optionally substituted
by 1, 2, 3 or 4 groups selected from hydroxy, halo, trifluoromethyl, cyano, mercapto, nitro,

25 amino, carboxy, carbamoyl, formyl, aminosulphonyl, C,.¢alkyl, C,.salkenyl, C, ¢alkynyl, C,.
salkoxy, —O—(C, 3alkyl)-O-, C,.¢alkylS(O),— (where n is 0, 1 or 2), N-C;_¢alkylamino, N,N-
di(C,.salkyl)amino, C,galkoxycarbonyl, N-C,¢alkylcarbamoyl, N,N-di(C,.salkyl)carbamoyl,
Cs.¢alkanoyl, C,¢alkanoyloxy, C;_¢alkanoylamino, N-C, ¢alkylaminosulphonyl, N,N-di(C;.
salkyl)aminosulphonyl, C;_alkylsulphonylamino and C,_galkylsulphonyl-N—(C,.salkyl)amino

30 orby 1,2, 3 or 4 groups selected from:

a group of formula (IV)

—B'— (CH,)7A'’ )




trifluoronethoxy, difluoronethyl, difluoronethoxy, nitro, cyano, halo, oxo,
=CR'R C(OXxR 77, OR 77, S(OyYyR 77, NR78R 79, C(ONR78 R 79, OC(ONR 78 R
79, =NOR W0,03/050NBR1 77C(O) xR 78, _NR77 CONR 78 R 79~ - N=CR P8&TR:BI/05860) YNR78
R 79, -NR 77 S(OyYR 78); or R 63 and R 64 together with the nitrogen atom
to which they are attached forma heted6@yclic 10 ring which ring is
aromati c or non-aromatic and which is optionally substituted by hydroxy, C
| -6alkoxy or C1 -6alkyl (optionally substituted by hydroxy); R 70 is

8 SNl G S

CI - 6a| ko rﬂﬁxérba@% NG l;am noC2- 6al koxy,
NN- di (Cleja}( am n 6al koxy, 7C\'{ oaI k I % (optionally substituted

by 1 or EM&QC@galk)H)cavbamyb:pt istluRehtd p om|6 afd Borsmhoad(cm{) iminokVJ  (I111) K

is a bon i,m no, |mn OXY(CI - 6a|k

| i noch - Rl binno RF ACt G Wi e et s pemare UNGReBG)s 2 bond .

- NHS02- ) g - 6al kyl ene-, - 20 OCO- or C2-4al kenylene; J is aryl,
heteroar eterocyclyl (mhere hetrocyclyl is optionally substituents by
| or 2 oamiagroupbeumm’s)tltuents) and wherein any aryl, heteroaryl or
het erocyclyl group in a R 70 group is optionally substituted by 1, 2, 3 or
4 groups selected fromhydroxy, halo, trifluoromethyl, cyano, nercapto,
nitro, 25 am no, carboxy, car barmyl ,1 fgrnyl, am nosul phonyl Cl - 6al kyl ,

C2- 6al kenyl , C2-6a]kynyl, g _ X)D O(CI o8al kyl )-GO, Cl - 6al kyl S(O) n-
(where nis 0, 1 or 2), N-CI - 6al kyI am no, NN di (Cl-6al kyI ) am no,

Cl - 6a|1koxycar bonyl, N Cl -6al kyl car bam)yl NN- di (Cl - 6al kyl ) car banoyl ,

C2- 6al k 6al
Sa - oal Wihegin ﬁoéﬁ?raﬁ SRHo=r 3k b RSN TS RSt i optjpally substiuted by
Cl - 6al kyj gpib rataa BY trA6Y BstRBcht Y ¥’ 4 EéHdOU?QMkyl%e( @(y@paahaylehem@olmla@ or

y 1, 2, 3 or 4 groups selected from a group of fornula
(CH2) P-' W(C4 ké\l’):ylelﬁXBﬁﬂB@@lan?ﬁW@G@1Q6]8¥Blnun(l@ﬁsa(km¢e€néaﬂiylﬁr1§ hal o,

A boxy, BICsaKERY CabRphe RPN Cer TP G gL

15 ealkylene, -NHC(O)-, -NHSO,-, -SO,NH- or - NHC(O) C1-6alkylene-, and any aryl, heteroaryl
or heterocyclyl group in a substituent on D' is optionally substituted with 1, 2, 3 or 4 groups
selected from hydroxy, halo, C;.¢alkyl, C;¢alkoxy, carboxy, C;.salkoxycarbonyl, carbamoyl,
N-C;_alkylcarbamoyl, N,N-di(C;_ealkyl)carbamoyl, Cs.salkanoyl, amino, C,.salkylamino and
di(C,.¢alkyl)amino);

20 and any of the R groups defined hereinbefore which comprises a CH, group which is
attached to 2 carbon atoms or a CHj group which is attached to a carbon atom optionally bears
on each said CH; or CH; group a substituent selected from hydroxy, amino, Cj_salkoxy,
Ci.salkylamino, di(C;salkyl)amino and heterocyclyl;

"' and R"? are independently selected from hydrogen or C;_4alkyl or R' and R together
25 form a bond;
R” is OR™ or NR”°R®,;
R’ R and R7® are independently C;_jpalkyl, Cs.j0alkenyl, C;.jpalkynyl, aryl, heterocyclyl, C;.
1oalkoxy, arylCy.jpalkyl, Cs.iecycloalkyl, Cs.iocycloalkenyl, Cs.jocycloalkynyl, each of which is
optionally substituted by 1, 2, 3 or 4 groups selected from nitro, cyano, halo, oxo, =CR’®R”’,

30 C(0)R”", OR”, S(0),R”’, NR"®R", C(O)NR™R"®, OC(O)NR"®R", =NOR”’, -NR”’C(0),R"®,

NR”’CONRR”, -N=CR"®R”®, S(0),NR"®R"® or -NR"'S(O),R"® where y is 0, 1, 2 or 3; or



N, N-di (Cl -6al kyl)carbanoyl; p' is 1, 2, 3, 4, 5 or 6; and Bl is a bond,
oxy, imno, N5 (C-6alkyl)imno or -NHC(O-; with the proviso that pis 2
or nore uwioas®sRA1is a bond or - NHC(O-); and a group of poavemi2asg4y) - El
D M 10 (wherein D is aryl, heteroaryl or heterocyclyl. (where
heterocyclyl is optionally substitutedl8% | or 2 oxo or thioxo
substituents) and EI Is a bond, C-6al kylene, OXYCl -6al kyl ene, oxy, im no,
N-(Cl - 6aRf'<4yR% ] andrib arermdmhdeﬁldbfIhyleecrwclyl\b[(t@naﬁyakub,%tlwqﬂb)o@ bkl I ene,

Cl - 6al kyl ene 6al k Cl - 6 | kyl ene-i m noC, - 6al kyl ene,
C - 6al ky‘failfﬁgyll\l- @lkml ﬁ@g‘% ?3 f%ﬂ%‘ééy '15 6al kyl ene, -NHC(O)-, - NHS02-,
- SO2N- H- 4,08 52 hlR( Qogbthe O th WeGiPogendO W hEWihéy Yt atthied FOR é{ﬂ arofffatic or non-

het erocycl yl group | n a substi tuent on D 1s optionally substituted with 1,
2, 3 or arogmnumg vhitheepitiodally amtdindt, @xor,3 fuether, he@iroBaink ydep&idesdy kedsoped

car bOXé, ]%ﬁ{)kox car bonyl, carbanoyl, N-Cl-6alkyl carbanoyl,

NN- di ( IfrB‘é‘I R4 Pbanoyl , C2-6a] kanoyl, amino, C -6al kyl am no and

di (Cl - 6agky lram NRY; aﬁgﬂdg%&daﬂ}& Rlectclrdfn Kﬁks AL, Zgé&i ekt Ghiahef ore

whi ch conprises a CH I'ch 1s att rbon atons or a CH3
group whjpalkyi, Qzadall@njnledizﬁ(yall@nydaarpbmemtcmmlgpﬂlmﬂdob(y, drglah soalloh, @ach said CH2

a a?;;'f’kg{o%fﬁ?q@ﬁﬁ el f%?l)e i a%?r}%%?{93§%ssﬂ%3“l%lo§5%§§1b‘éfxéﬂ«danye
' 2
{oget nor ey BERFRNET HARN A EORE Siposl (RN ank mietoR LT TU) g 76

are i ndelpmadmyldxy, G. mmaxh)klgvly,, Cmga]]l@aylloeyl,ﬂl calB2x 1Oadakkpry a,rylaxy(where the
het er ocycl - j oal koxy, I Cl -1 oal C3-1 ocyc] oal k
C3-1 ocycfllrasﬁglregmay begulp%weci% AgRjiro, %gefﬁroew) HFTOR IR, arﬁnmmaam%%ﬁqw

substi t ut, fromnitro, cyano, hal o, oxo,
=CR 'R, ﬁg'ggé("%ﬁ 13’@9%5@)%‘%%%?@ ?%893 NR 7'R 71, (O NR7'R 71,
OC( O) NR761R? andl R—JNtagemr foriiR 7o Which opfonélly conthlRE fm@taﬂnaetzrdatqms NeBRs 7' R 79,

S(OYNR 7' R 79 or -NR 77S(Q YyR.78 where or 3; or WD 03/ 055491
PCT/ GBO 29 (§Hgaxygen apg nirogeyx iy 4y integes P 1 |°ﬁée)b@r%lén% 993 WBichTing s pptionally

opti o qg &%ﬁ%%@tqyt v begd 3%¥01$s 1r4c?elpgr¥clenﬁ? selé@b K RON hag C‘}%&Mﬂ&lkyl mercapto,

andC3
hydroxy, carboxy, C;.jpalkoxy, aryl, heteroaryl, heteroaryloxy, C,.jpalkenyloxy, C,.

1oalkynyloxy, C;.salkoxyC,.¢alkoxy, aryloxy (where the aryl group may be substituted by halo,
nitro, or hydroxy), cyano, nitro, amino, mono- or di(C,¢alkyl)amino, oximino or S(O), where
yis 0, 1,2 0r3;

20 in the preparation of a medicament for use in the inhibition of Aurora kinase.
2. Use according to claim 1 wherein Aurora kinase is Aurora-A kinase.

3. Use according to claim 1 or 2 wherein R’ is hydrogen, Cs.¢cycloalkyl, -C_salkyl-O-
25 C.salkyl or a 5- to 6-membered saturated heterocyclic group (linked via carbon or nitrogen)
with 1 or 2 heteroatoms selected independently from O, S or N which heterocyclic group is
optionally substituted by C;_salkyl or R’ is a 5- or 6-membered aromatic heterocyclic group
(linked via carbon or nitrogen) with 1, 2 or 3 heteroatoms or R’ is —C_salkylR*, —C.
salkylR®®, C;.salkyl (optionally substituted by halo), —C;.salkyl-OR?®, —C_salkyl-NHR?’, -C,_
30 5alkyl—N(C1-3alkyl)—R2°, —C,.salkyl-NH-C;_salkyl-OH, -C;.salkyl-N(C, 3alkyl)-C;.salkyl—-
OH and —C;_salkyl-NR*>~C, salkyl-OH and wherein R*?, R”®, R? and R®* are as defined in

claim 1.



or R75 and R 76 together with the nitrogen to which they are attached form
an aromatic or non- aromatic ring which optionally contains 1, 2 or 3
further heDapBmatons i ndependently selected 5 from N, 0 ardTR;BRR0%%45, R’
and R 79 are independently selected from hydrogen or a group selected from
g - | oal kyl, C2-1 oal kenyl , C2-1 oal kynyl-16&ryl , heterocyclyl, Cl-joal koxy,
aryl Cl - 10al kyl , C3- | ocycl oal kyl , C3-1 ocycl oal kenyl, C3-10CYC oal kynyl where
the group is optionally substituted by halo, Cl-4perhal oal kyl, nercapto,

hydr oxy, carboxy, Cl-10al koxy, aryl, heteroparyl, 10 _,.

het er oar 1 oxy Uebiscgiditiayng epe ebie irorgingiclilgs wheBLX s sal koxy,

aryl oxy (where the aryl group nmay be substituted by halo, nitro, or

hydr oxy), cyano, nitro, am no, nono- or di(C - 6al kyl)anm no, oximno or
S(Oy whére yUssaddording @ amy o8¢ obtheRrét8diag dlainy YhewmgeR hsrhyflmgem,anetherg, Whi ch

optionally contains further heteroatons such as xygen and nitrogen,
X is ap i%s@@@f)pl@fmqimcﬂrylgw,yr?rﬁry?oxy,Orm‘aoxge%ﬂmﬁﬁﬁsry{agf%%%Bf F@&Qr‘vy 15
substi tug,ﬁpri,(g l-fydr e®r 3 groups independently selected from hal o,

Cl - 4per hal oal kyl, rcapto, hydroxy, carboxy, Cl-10al koxy, aryl,

het eroaryl, heteroaryl OXY, C2-10al kenyl oxy, C2 joal kynyl oxy,
Cl - 6al koxyd - 6al kox aryloxy (where the aryl gro ma e substituted by
hal o, nftro, Adpethﬁf%xwpltlegmramrt%{n TR Slo m%lﬁl?suci as man, In
di (Cl - 6a}] kvl ' i.n OV c : | SidPani , i he
or epar at 18 Bra feet SEACHARN 2EmpHEladfikEring d Bicumil o Flecho bl L™
Use aaqoosdomgourd asldafined inwlutmel, or Apharmacditicaldpadceptdbie aalaorarkinnase. 3. Use
according to claiml1 or 2 wherein R9 is hydrogen, C3-6CYC oal kyl,
- Ol - 5al khydrolysable esterdbgredfi or a 5- to 6-nenbered saturated heterocyclic
group (linked via carbon or nitrogen) wth | or 2 heteroatons sel ected
i ndependently fromO0O, S or N which heterocyclic group is optionally
substituyed bn dGmpbahkyt foerulRYIAB a 5- or 6-nmenbered aromatic heterocyclic
group (linked via carbon or nitrogen) with 1, 2 or 3 heteroatons or R9 is
-Cl-5alky]R 12, G _ 5alky]R 96, Cl-5alkyl (optionally substituted by
hal 0), -Cl-5alkyl-OR 20, -C, -, al kyl-NHR 20, bsa 30 Hal kyl - N(Cl - 3al kyl ) -R
21, -C, -,alkyl-NHCl-5al kyl -0OH, -Cl-5alkyl /NT I'- 3a] kyl ) - Cl - 5al kyl - OH and
-Cl-5al kyl -NR 95_C -b5alkyl-OH and whgreilr R 32 , R 16 , R 20 and R9' are
as defined in claim1. W 03/08%491 B02/ 05845 -168 4. Use according
to any one of the preceding clains efn™>M] is -0-. 5. Use according to
any one of the preceding clains whg Rl/i/{s hydr ogen, met hoxy, N

N

15 R*
(IA)

or a salt, ester or amide thereof;
20 wherein X is as defined in claim 1;
R", R¥,R¥, RY are equivalent to R', R%, R?, R* as defined in claim 1; and
R is equivalent to R’ as defined in claim 1;
provided that one of R%, R%' and R of R is other than hydrogen and that if R® is other than
hydrogen, it is not a group selected from:
25 e phenylC,salkyl, heteroaryl or optionally substituted phenyl; and
e Cjscycloalkyl, CsscycloalkylCy salkyl, C,.salkenyl or optionally substituted Cy_salkyl;



5 (C -5al kyl ) pi peridin-4-yl oxy, prop-2-yloxy or nethoxyethoxy; R 2 is
hydr ogen or nethoxy; and R 4 is hydrogen. 6. A nethod for inhibiting Aurora
ki nase i nwa oams34m bl ooded ani mal, such as nman, in need ofrcauckn2ios®at nent,
whi ch conprises admnistering to said aninmal an effective anmount of 10 a
conpound as defined in claiml1, or a phé9-maceutically acceptable salt or an
in vivo hydrolysable ester thereof. 7. A conpound of formula (1A): Rsa RZ
N R N) whérelegtiofdl A)bstiarneras foalphenyd st gikydnre@; sk, daifo, nRthoxyenigPorX i s as
defined in clalml R', R2 , R, R4 are equivalent to RL, R2 R3, R4
as def i ngdluoppragthyly, 1; and R 5a is equivalent to R 5 as defined in claim
1; provided that one of R', R" and R 62 of R 5a is other than hydrogen and
that if R61 is other than hydrogen, it is not a group selected from 25 *
phenyl Cl 83al k)}dc,on‘fpetlﬂd aoydingto oyitri Dwaerein RUsd Rf Lare HothHedydgen andRE' is a
C3- 5cycl oal kyl , C3-5CYd oal kyl Cl - 3al kyl , C2-5al kenyl or optionally
subst i ﬁugr@apef&kbafwrla (D 037 055491 PCT/ GBO2/ 05845 - 169 where opti onal
substitutents for phenyl and CI f—'{ajFi( areo)v 4al kyl , hal o, net hoxy,
nitro or trifluoronethyl. 8. rrpou ding to cIa|m7 wherein R 60
and R 62 are both hydrogen and R 61 |s a Yroup of sub-fon-nula (k):
1--1"(CR1LIRL 11 ' ~P-~ (T) ---- WnerelnRI and R " are
i ndependent|y hydrogen or CI-3aI kyI T |s CO qis 1, and Vis 63 64
wherein R’ and R,” are mdependently hydrogen or C;.zalkyl; Tis C= 0;qis1;and Vis

NRHRH,

10
9. A compound according to claim 8 wherein R* is hydrogen or C;_3alkyl and R® is aryl
optionally substituted by 1 or 2 substituents independently selected from halo, C.4alkyl, C;.
salkoxy, trifluoromethyl, trifluoromethoxy, hydroxy, nitro, diflucromethyl, difluoromethoxy
and cyano.

15
10. A compound according to claim 9 wherein R® is -CH,~COR®-J and wherein J is

phenyl optionally substituted by 1 or 2 halo.

11. A compound according to any one of claims 8 to 10 wherein R’ is hydrogen, Cs.

20 ¢cycloalkyl, ~Cy.salkyl-O-Cj.3alkyl or a 5- to 6-membered saturated heterocyclic group
(linked via carbon or nitrogen) with 1 or 2 heteroatoms selected independently from O, S or N
which heterocyclic group is optionally substituted by C;.salkyl or R’ is a 5- or 6-membered
aromatic heterocyclic group (linked via carbon or nitrogen) with 1, 2 or 3 heteroatoms or R’ is
_C,.salkylR?, —C).salkyIR*, C, salkyl (optionally substituted by halo), —C;.salkyl-OR?, —C.

25 salkyl-NHR?, -C|_salkyl-N(C.salkyl)-R*’, ~C salkyl-NH-C, salkyl-OH, —C_salkyl-N(C,.
salkyl)-C}.salkyl-OH and -C,.salkyl-NR**~C_salkyl-OH and wherein R**, R%®, R? and R”

are as defined in claim 1.

12. A compound according to any one of claims 8 to 11 wherein R! is hydrogen, methoxy,
30 N-(Ci.salkyl)piperidin-4-yloxy, prop-2-yloxy or methoxyethoxy; R? is hydrogen or methoxy;
and R* is hydrogen.



N(R )R 10 9. A conpound according to claim8 wherein R 64 is hydrogen or
Cl-3alkyl and R 63 is aryl optionally substituted by I or 2 substituents

i ndependewbnlog/osabect ed from hal o, Cl-4al kyl, G - 4al koxy, pcomidBouaossaset hyl ,
trifluoronethoxy, hydroxy, nitro, difluoronethyl, difluoromethoxy and
cyano. 15 10. A conpound according to -#7@& m 9 wherein R 61 is -CH2-COR 64_]
and wherein J is phenyl optionally substituted by | or 2 halo. 11. A
conpoundl3iccobsk ofja tampound an deforfeddh anyreneSoftabaimd 7\whd 2 @b A nR@liGasnehydr ogen, C3-
20 6Cycl oal kyl, -Cl-5al kyl-OCl-3alkyl or a 5- to 6-nmenbered saturated

het erocyclic group (linked via carbon or nitrogen) with 1 or 2 heteroatons
sel ect edj4 nde i ] 5 81t89 Y Gh tHe (FERidnSof a

opt i onal |1‘§/ su S%‘?fﬂ%déﬂqp(%@ﬁ%& gifé'ﬁ?elﬁ a@ﬂ; M&Q&q.byg] 5- or 6- nepgbﬁe&rﬂed aromatic
het er ocymledicagentfpr §deiim kednhibaionarf Pomomarkimis¢.r ogen) with 1, 2 or 3
heteroatons or RO is -Q,alkylR 32, -C -,alkylR9", Cl-5alkyl (optionally
substifuted by halo), -C -5alkyl-OR 211, _CI_ 25 5al kyl NHR20,

- Cl - 5al ky4 - N(Gle - , se@l - 1 . =Cl - 5al kyl -N(Cl -
3a] kyl )lgl 5a E@?&g@}é%tgal%&l l¢&?@lk%%gth_(:£%1%§lll@% z\gﬂn%sﬁ.d wherein R 32 ,
R96 , R20 and R95 are as defined in claim11. 12. A conpound accordi ng

to any one of clains 8 to 11 wherein Rl is hydrogen, t hoxy, 3o .

N- (O - 5altkyl ) HiRSaFTeReHichl GRTBRGPII coPsISiecAGPMAHOLIE AfRSRYBE Fokly: ong of cfadms

hydr ogen ' d R¥RAeor AR ARSH RS PhEROREQREA

-170 137&1(3%%'32}%{%%%%8%33}5? ggtfﬂpbrég in aony gme 1of cl a% rmsg-E@1 to 12 as§a
medi caoemiceptible chiser.of a conpound as defined in any one of clains 8 to 12
in the preparation of a nedicanent for use in the inhibition of Aurora

ki nase. 5 15. Use according to claim 14 wherein Aurora kinase is Aurora-A
ki nase. . A i j LA | g AeGE dihg to
any one bf ol A PREEGEhb GRpaiAGREE LBt g e T SRR P ot
in combisfati on with a pharmaceutically 10 acceptable carrier. 17. A

process for the_prﬁparat_i on of a conpound according to claim7 conprising
t he stepd) when X is NH, reacting a compound of formula (VII)

15
Rz N

R N//\Res
R4
(v
where R', R%, R?, and R* are R', R?, R* and R¥ as defined in claim 7 and R* is a group
NR®R¥” where R®* and R*’ are independently selected from C;_4alkyl, with a compound of
formula (VII)

20
H,N-R* (VID)

where R is a group R as defined in claim 7 or a precursor group thereof; and thereafter if
desired or necessary, converting a precursor group R’ to a group R® or R* and/or modifying
25 substituents on the group R or R*; or

b) when X is as defined in claim 6, reacting a compound of formula (X)



of: a) when X is NH, reacting a conpound of formula (VH) 15 R2 N R3*~--PN
RA& (M 1) where R, R2, R3, and R are R', R2" , R', and R 4" as
defined iwoalassmwy and R 85 is a group NR 86 R 17 where RCIGEBN@s$587 are
i ndependently selected fromCl-4alkyl, with a compound of fornula (VBI) 20
H2N-R' (VE1ll) where R 5 is a group R-%dl-as defined in claim7 or a
precursor group thereof; and thereafter if desired or necessary,
converting a precursor group R 5 P°R5 or R 5' and/or nodifying

25 substituents on the group RS or, b) when X is as defined in
claim6, reacting a conmpound of XN VO 03/ 055491 PCT/ GB02/ 05845
-171 R85 R2" " N RN R4 N wherF N R3 , and R 4' are
equivalent to a group R', R 2" , %as defined in claim6 or a
precursor thereof, and R85 is a Iggdvi ng , Wwith a conmpound of fornula
(XI') 5HX-R5 (XI) and R5 is R 5a as|defined in claim®6: and thereafter

if desired or necessary converting a grgep R, R2" , R or R4 to a
group R, R2'" , R3 and R 4" respectively or to a different such group.
(X)

where R"', R?", R¥", and R* are equivalent to a group R", R¥, R> and R* as defined in claim 6
or a precursor thereof, and R® is a leaving group, with a compound of formula (XI)

5 H-X-R’ (X1)
and R’ is R as defined in claim 6: and thereafter if desired or necessary converting a group

R",R¥,R¥ orR¥ to a groupR", R%,R* and R* respectively or to a different such group.



