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_ ~tumours. Moreover, CDKs appear to be downstream of a number of oncogene 31gna1]1ng
- 20. pathways. D1sregulauon of CDK activity by upregulatlon of cyclms and/or deletion of
| s | endogenous inhibitors appears to be an important axis between Imto genic signalling pathways
and proliferation of tumour cells. _
Accordmgly it has been recognised that an mlnb1tor of cell cycle kinases, particularly .
lﬂhlbltOl‘S of CDK2, CDX4 and/or CDK6 (which operate at the S-phase, G1-8 and G1- S phase
25  respectively) should be of value asa selecuve m]:ubltor of cell prohferahon, such as growth of
- mammalian cancer cells. _ , .
- The present invention is bﬁed_qn the diseevery that certain pyﬁmidine compounds
surprisingly inhibit the effects of cell cycle kinases showing sélecﬁﬁty for CDK2, CDK4 and
CDXS6, and thus possess aniti-cell-proliferation preperﬁes. Such properties are .expected to be
.30 of 'v.alue in the treatment of disease states associated with aberrant cell cycles and cell
proliferation such as cancers (solid tumours and leukemias), ﬁbrofar”o]iferetive and

differentiative disorders, psoriesis, theumatoid arthritis, Kaposi’s sarcoma, haemangioma,




'di~ffere'riti'at i ve di sorders, - psori ési s. rheunat -oi darthritis, Kapo$i3 ¥AR 2008 .

s sarcomm, haemangi oma, D 3 MAR 2005 . WD 02/ 20512 -2 PCT/ GB01/ 03864 41 acute

and . chr oniw® egpBnopat hi es, atheroma, atherosclerosis, artepiplopofeisenosi s.

~ aut oi mmune di seases, ~acute and chronic inflammation, bone di seases and »

ocul ar diseases with retinal vessel pr@l-iferation. Accordlngly, t he
-present invention provides a conpound of fornmula ( | ): wherein: Rl is
hal o, ni e and elﬁOmcfmﬁhmpathleammﬁom@,adtbﬁawems;lﬁ Q@u&ﬁml restB@jsﬁﬁﬂit@Immune
Cl- 6al kyl,, Ci-6al koxy, C2-6al kenyl or - 6al ky is 0-4; wher ei n
t he val uébseéﬁresmuwa?pé hragéc wilemmuition] bcfﬂérdéﬂi?ﬂses aﬁoqﬂda:sdwqah@smihrma]a group
- Ra- Rb-; égagﬁﬁﬁféﬂ) e|n the values of R2 naybe the sane or different; and
. mhereln p P is halo, nitro, cyano, hydroxy, trlfluoronethyl
trifluoromet h@?@éorc&i%lﬂ%eﬁﬁ%éiﬁ&){venu&é o3R8 BRYinpoftRl ai%ﬁeulawl phamoyl
- Gi 3al kyl, ..C2. 3al kenyl',” C2- 3al kynyl Cﬁ 3al koxy, CI-3a kanoyl",
N—(G__Salkyl)anlno N, N (d - 3alkyl}ﬁan1 Cl- 3al kanoyl am no, N-(CI3aIkyI)
car banoyl ,. NN- (Cl3al kyl ) 2car banoy} . ’ o) ﬁgereln ais 0to 2
© N-(CL. 3al kyl ) sul phamoyl or @Df€-3alkyl) ﬁ% wherein R3 may be
optionally substituted on carbon dhe o £t R 20 nis O0to 2, wherein
the values of R3 may be the same or[different; ~)¢s hydr ogen, Cl1- 6a||cy|
- C2_6al kenyl, C2_6al kynyl, C330§F phenyl or a carbon linked
heterocycllc gr oup; wherein R4 ionally substituted on carbon by
one or nore Rd; and wherein if saiLd heterocyeclic group contains an - NH
nnlety that ni.trogen nmay  be optiofally substituted by a group selected from
R; 25 RS and R6 are |ndependentR§ sel ected from hydrogen, halo, nitro, :
cyano hydroxy, trifluoromethoxy, amino, carboxy, carbanoyl, nercapto
sul phamoyl , Cl4ai kyl, -C2_6al kenyl , . CZ-GBIkynyI, Cl al koxy, Cl-6a|kanoy|,
Cl-alkan%&hgéﬁ N (C1.6alkyl)aninof'0'3 MAR 2005 WD 02/20512 -3.:

R'is halo nitro, cyano, hydroxy, amino, carboxy, carbamoyl mercapto Cialkyl,
Ci-salkoxy, Cs.salkenyl or Cg.ga]lcynyl
10 - pis 0-4; wherein the values of R' may be the same or different;
| R? is sulphamoyl or a group R*R"-; | | ’ | '
N q is 0-2; wherein the values of R* maybé the same or d:ifferent;,and wherein p + q =(-
5; : ‘ R
CRis halo nitro, cyano, hydroxy, trifluoromethyl, tnﬂuoromethoxy, amino, carboxy,
15 carbamoyl mercapto, sulphamoyl, C1.3alky1 Casalkenyl, Cysalkynyl, Cl.3alkoxy,
Ci.salkanoyl, N—(C;.;alkyl)ammo, N,N-(Cy.3alkyT),amino, C1.3a]kanoy1ammo,
N~(Cy.salkylcarbamoyl, NN-(C.salkyDcarbamoyl, C.salkylS(O), wherein a s 0 to 2,
N—(Cl salkyl)sulphamoyl or N, N- (C1-3alky1)zsu1phamoy1 wherem R? may be optlonally
substituted on carbon by one or more R’ . =
20 7 nis0to 2, wherem the values of R® may be the same or deferent | :
. Rtis hydrogen, Cl_ﬁa]kyl Cs. Ga]kenyl, Co-salkynyl, C;.gcycloa]kyl phenyl or a carbon-
hnked heterocyclic group; Wherem R* may be optlonally substituted on carbon by one or more
% and whefein if said heterocychc group contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from RY - :
25 . R and RC are mdependently selected from hydrogen, halo, mtro cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C].ﬁa]-kYI, Cz-salkenyl, .
Cz_ﬁa]kynyl, Cl.(,alkoxy, Ci-salkanoyl, Cl.sa]kanoﬂoxy, N—(Cl.sa]kyl)amino, '




~ PCT/ GBO1/ 03864 N, N- (G - 6al kyl )2am.ho, P 0 3 MAR 2005
Cl oat kanoyl am no, N- (C al kyl )car barmoyl, N, N-(Cl _6al kyl ) 2car banoyl ,

6al kyl % %e1re| nais to 2, Cl-6al koxycarbonyl., o
|\'k(01 6al K7 J&tPphanoyi , N, N (Cl - 6al kyl ) 2sul phanoy! , PCT/GB01/03864

Cl - 6al kyl sul phonyl am no, C3-scycloal kylz.or a 4-7 member ed sat ur at ed
het er ocycl | C group V\/nerel n RR and R6 5 i ndependently of each other naybe

optional |y d wherein if said 4-7
nmenber ed sat 83% ?F(TQ'%[} roug’r}iéﬁf"a%%)eﬁrﬁa% noi ety that .

ni trogen MM(Gma&PI)ioafbahioyl ﬂ#a@kyls(@)gdrhlate@awwz Q&bﬁﬁafﬁopg? RRais
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and R gr%g ‘Va@ F@’é %hYWHHPBéIDﬁ?QﬁBmR:yanO hydr oxy, .am no,
car boxy, car bal@ié'seleeﬂ%&‘ﬁ%ﬁ??{)%aﬂﬁg ;,CEau%kr eyl cyc%nggl kenyl , -

C2- 6al kynyl , C -6a] koxy oxy,
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(@ oatkyTssdly REnSOF LA “F“kefﬂf’z*@p%g%fﬂ" gt S RORT N bt TRENSE,
het erocyodpunnglﬂpmmsnmmuyligroﬁphdlwcﬁomwgat erocycl i c gr oup) Cl1- 6al ky! -
phenyl R- or (hgteroc cl.ic p)-R-;- R9--and Rl |ndependently

of each ot her ]ﬁ‘aiﬁ ©40ptN&n “‘SWQD :sGb@)N(Buﬂ'ecS(gﬂch(H&)Nﬁ )(Sﬁ)a-,eSOﬁﬁfb )ROJ;

d 25 wh NH:
A trogen Sy B PRRmIE) SR br Bty RBLRR e Blabt iy S B R 1
-0-, M(Rl\&nd,ns(l‘(@) V-N(RF)C(O) -C(ON(R")-, -5(Os-, -SO2NM or .
N( Rp) SQG2- ;- wher ei n R is h drogen or Cl- 6al kyI and s is 0-2; Ri, Rb Rk and
R are i ndependBnthyﬁnﬁdi@m@deﬁﬁﬂdmfblsebaﬂeﬂﬁom toulo, nittbkeyang, hydr@§; amino,

N (L A3 Sy pesRR SRR o Bl P e helions ™
pheny! sul @My ity CRealkddB, 2Ry ORA630 &1 Zarkinby SR LARIRR oy,
N~(Cralkylamino, N, N~(Cl.ﬁa]ky1)2ammo Ci-salkanoylamino, N-(C, Galkyl)carbamoyl
7 20 N, N—(Cl.salkyl)gcarbamoyl Ci6alkylS(Q), whereinais 0 to 2, C; salkoxycarbonyl,
| T | N—(Cl,salkﬂ)sulphamoyl, N,N-(C;.salkyl)psulphamoyl, C;.¢alkylsulphonylamino,
| Cg.gcycloa}kyl, phenyl, heterocyclic group, phenylC) galkyl-R°-, (heterocyclic
, '7 group)Clﬁalkyl-R°-; phenjl—R°—_ or (heterocyclic group)-R"-; wherein RS, R8 and R |
independently of each other may be 0ptiona11y substituted on catbon by one or more Rj; and

25  wherein if said heterocychc group contains an -NH- moiety that nitrogen may be optmnally
- substituted by a group selected from Rlc _ -
R® is -O-, -N(RP)-, -C(O)-; -N(R")C(O)- -C(O)N(RP)- —S(O)s— -SozN(R") or
-N®P)SO,-; wherein R is hydrogen or Cralkyland s is 0-2; |
_ RL R R* and R" are mdependenﬂy selected from C;.4a]ky1, C1.4alkanoy1,
30-  Ciaalkylsulphonyl, C1.4a]k0xycarbonyl, carbamoyl, N- -(Ci-salkyDcarbamoyl,
MN—(C14aH;yl)carbamoy1, benzyl, bepzyloxycarbonyl, benzoyl aﬁd phenylsulphonyl; Wherein



'} R Rh, Rk and R' independently of each other may be opti onaf3yMAR 2005
~substituted on carbon by on- or nore R; and Rc, Re,. IWand R3 are ’

i ndependegiplogngghected fromhalo, nitro, cyan, hydroxy, %(f:rh@gpgﬁgpoxy,
tri-fluoromethyl, am no, carboxy, carbanmoyl, mercapto, sul phanoy ?

5 ethyl, methoxy, et hoxy, 'acet-yl , acet edy, net hyl am no, ethyl am no,
- di nmet hyl am no, diethylam no,- N-nethyl N-ethyl anm no, acetyl ani no,
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hydrol ysabl e ester thereof. [n another aspect thé present vent
- pr ovisdesetaykL argiuxygethéxy, acetyl, ace(tdn;y, michhylMreme) cthylﬁfhmcs dhatthylamm_tor 0, .cyano,

.hydéifi’eﬁx; L (TG TR R
whor ei n THEG5RR %WN%Hﬂ@ﬁ’ééﬁgﬂbNa%%%e%@%ﬂanﬁ%ere. Rl < o

5, R3 i sethslthio, meﬂiytsmmn ethyldﬂpkinyl, ekl ethyloutphdusli, meﬂhbijrdaﬂ:foﬁm;t hoxy,
_am no, carboxy car banmoyl ; nmercapto, sul phanoyl, Cl-3alk C2- 3al kenyl
. C2-3al kyﬁt}apxycw oz, Wowmethylpinm oy H\Sﬁhylmﬁ’b@oﬂahw% ulphamoyl

N N- (G - 3al kyl )caxbam)yl
' % %t%éﬂﬂb%ﬁnna@ o i@n@@l&?&-@@ghﬁﬂ tinais 0to 2,
_ N (Cl - 3abi<xbh&ﬂ:lalaé\mu a@depfdb&e(éélt ozah Ky biva sudiohaasly lesterthefedf.n R3 maybe _

optionally substituted on carbon by one or nore R0 3 MAR 2005. WO -
02/ 20512 . PCT/ &pangthasenedt the@r@sembmenmremea peompoyukofdpromgda @By be the
~ same or different; R4 is hydrogen, Cl-6 ky| C2- 6al kenyl, C2. 6al kynyl ,

C3_scycl oal kyl, phenyl or.a car bon-N |n erocyclic group; wherein R4
@ (@gre Rd; and wherein if

may be. opti onal |y substitute n by ;
élﬁ,s that- nitrogen maybe

optional |y substituted by a group ‘ \ R5 and R6 are .
i ndependent I y sel ect ed from hydr oge ' hal o, nitro,“cyano,  hydroxy,

15 wherein: , .
| R1 is haio nitro, cyano, hydroxy, amino, carboiy, carbaﬁloyl, mercapto, Cl;ga]]syl,
- Crgalloxy, Caalkenyl or Cy salkyny’; o |
p is 0-4; wherein the values of Rl may be the same or different;
R 1s sulphamoyl or a group R _ _
20 q is 0-2; wherein the values of R? maybe the same or different; and Wherem p+q=0-
5; |
. 3 is halo, nitro, cyano, hydroxy, triflucromethyl, mﬂuoromethoxy, amino, carboxy,
' carbamoyl, mercapto, sulphamoyl Cl.galkyl C2_3a]kenyl Cz_galkynyl C;.galkoxy,
" Cyaalkanoyl, N«(Csalkyl)amino, N,N- (Cl.galkyl)zan'unq, C1.3a1kanoylammo,
25 - N+(Crsalkyl)carbamoyl, N.N-Cr.salkyDcarbamoyl, Ci.5alkylS(O)s wherein ais 0 to 2,
| N-(Cyalkyl)sulphamoyl or N,N- (C1.3a1ky1)zsu1phamoy1 Wherem R3 may be optionally

sub st1tuted on carbon by one or more R



" trifluoromethoxy, amino,.carboxy, carbamoyl, mnercapt o, sul phéh&i?lMAR 2005-
- Cl_6atkyl, C2 alkenyl, C2. 6alkynyl, CI. 6al koxy, Cl - 6al kanoyl

Cl. 6al kan N- (Cl 6al kyl) ami no, NN (Cl-6al kyl)2am n

d . 6al kan%éyffﬁ\()ﬁ N- (O _6al kyl ) carbamoyl, 10 N, N-(G _6al k’§/¢§f§%¥%§\%y|

- G _6al kyl S(O)a wherei naisOto?2 dd -_Q;aj koxycar bonyl ,

N-(Cl.-6al . kyl) sul phamoyl, N, N-(Cl. 6al kyl') 2sulphanmoyl,

 hetorocyelic dBgB% N he e %%axﬁéﬂ%ﬁéﬁéar retiach ot her naybe
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- 4-7 nenbered saturat heterocyc I,C group co tal ns
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'sel ect ed 6al . 6al ken 6al k cl oal kyl , .

& aoy el B B wherdit e neae e O%P%W@%gwwa%wg@lm%bkyl or

(het eSOCX@hbﬁalEféﬁﬁﬁﬁt@Eed%'a@fb Q#ﬂéﬁ may be optionally substituted on
ereln |

carbon by one or nore R’ and sai d heterocyclic group contains
an -NH noi et ﬁiamhRﬂarbmmbpmdmﬂy bﬂectélﬁﬁ:omﬂiydmgamh Ihal@lniiﬁd lcgraﬂoeﬁiycﬁw group’

--sel ected f. Rh:. Rb - -, N -
Rt L M RO IO R C iy P LS

b d dently - |
el act ed Framynye: 8 bél*?’kﬂiﬂ%baf%&hﬁ Chind oyt
grgamgl\fﬁ(@% Ji kano{iﬁgx QYI@&JHG’?S?I(EDD ar%1 no, okl- mC/:l 1. ga'l Ea: ;(82?1’1 n625
3Pka§g&r@wﬂ8¥§ %Bhdymléﬁ%mr%n i tosh B 9x3)czﬂmnﬂgnoy| ’
- ¢ 6 | k |
RS BB Q A RehiLRoR harol SuBno BB b G Mhonggprine

yl sul phorGalseydleuikylG3-asty eepbleted saumemuéte:ohﬁﬂi@r 3 hih@reih Rﬁland ghenyl - R- or
(heterocyclic q?rou )-R-; wherein Rd, R9 and ependent y of each other -

~ maybe optifdign eﬁﬂm’@%@h@@@dbwtmaﬁbﬁlbﬂymtﬁd@mm@ aRe:or anode Rhemdl nif

: dh t t hat t

opt  onal 1 aoifed il RREREM b netd el EEHY et pe o B0 Sisto et
200515 PCEﬁt@@a; r@@&ﬁeﬂoﬁidnany QxbsuMdMya grofip Qlectedrom@O) -, - (O NW - o
-S(Os-, -S2N(R')- or -N(R?)SQ2-; wherein RPis hydrogen or C1_ 6a| kyI and .

s is 0-2; R - ISRRIGQMﬁm@maﬂ@é@rﬁﬂﬂmﬁycs@ﬂbmvbdkfsminamyl al kyl ,

|C\Jj-'(£cljal_ ZZR%?FS}%%@%% %ﬂyl éetem 4dal koxygar 3&nyl car banoyl ,

benzyl , . ga&apke eachkﬁ%ﬁ%ﬁﬁ*ﬂa?ﬁ@&ﬁﬁo%‘dh? ghzted’\élféagﬁ ] CareL%r and

Rk mdependent er may be. optionally substitut on by
~on or ~more R, and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be

20 optionally substituted by a group selected from R% .
R” is -C(O)-, “N®™)C(0)-, -C(OINR™)-, -S(O):-, -SO:NR™)- or -NR™SO;-;
wherein R™ is hydrogen or C;.salkyl optionally substituted by one or more R and r is 1-2;

- R% R®and R are independently selected from halo, nitro, cyano, hydroxy, amino,
_ 'carboxy, carbamoyl mercapto, sulphamoyl Cl.ﬁalkYI Cg.aalkenyl, Casalkynyl, Cysalkoxy,

25 = Cigalkanoyl, Cl_aa]kanoyloxy, N- (Cma]kyl)ammo, N, N-(Cy.galkyl)amino, '
Cgalkanoylamino N-(Cldsalkyl)carbamoyl‘N N-(C. 5alky1)2c$arbamoyl Cr-6allcy1S(0), _
wherein ais 0 to 2, Cléa]koxycaxbonyl N- (Cl.salkyl)sulphamoyl, N, N-(Cl.gaﬂgyl)gsulphamoyl :
Ci- 6a1kY131ﬂphony1ammo Cg_gcycloa]ky], phenyl, heterocyclic group, phenyl-R°- or |

- (heterocyclic group)—R"-, wherein RY, R8 and R independently of each other may be optionally -

30  substituted on carbon by one or more R’; and wherein if said heterocyclic group contains an

-NH- moiety that nitrogen may be optionally substituted by a group selected from R;




- subst i t ueRéEylaint) NCRRESLM SRVARD, Qéetﬂﬂﬁmpmmaﬂh%arbqﬁﬁypw ahyﬂca%amoﬂ

hmore RI; . and R, Re, R ‘and R are independently selected froni B AR 2[151'1:’“0,
" cyano, hydroxy ~trifluoronethoxy, trifluoronethyl, amno, -
carboxy, . G@ |, mercapto, sul phanoyl, nmethyl, 10 et hy}r )&0%3%4 _
~ethoxy, acetyl, acetoxy, methylam no, ethylam no, dinetthylanno, ¢
" di ethyl.am no, N-nethyl -N-ethyl am no,  acdtyl ani no, N net hyl car banoyl
N- et hyl carbamoyl, NN-di net hyl car banoyl, N, N-di et hyl car bai noyl ,

N-net hyl - N-et mﬂlﬁa@bamﬂ)v CROPVIN(RAE(0) LACINKD. -Smﬁytw%t(gygar bony!

et hyl sul phi n}}/ mesyl, et hyIsuI honyl, et hoxycar bonyl
| V- et hyI-bT(RDS@mWherdefwhmgwh@mﬁklsaﬂcﬂmddlmﬁﬂhyl sul phanoyl , 15

| N, N- di et hyl sul i N et hyl sul phagoy or a phar maceutical l'y
accept abl e sal&hﬁf '@yat}dnﬁv B‘F@P E P@e‘ﬁgpﬁrcﬂﬁhﬁﬁﬁmaﬂ(ﬁﬂq .

specific %,{ﬂ? U&ﬁ%m& ghg)g anched chain

al kyl g?%ups re erences to {l’}r%’l Vi ua%h}rﬁéw ups sugh "propyl ™"

' are spec WN({qualkyh&rBﬁm@l,giehzyl odnailoxyeitisonyt) b@ﬁiqyl aﬁbph@y&ﬁ@henyl Wherem

" Cl -sal kﬁf 4 nc u]ges Cl - ,. Cl-3al kyl, propyl, |soprop 20 and t -butyl.

" However e d@raend Mfcﬁ%]ll of&\r«kganay B? en SRbshigute p%sgqbon hyenor .
- speciflc]%l stral ght chai ned version only and references to
i ndividua ra ed chain al kyl groups such as |sopropyl' are specifiC' o
for the brancim;lmmlathd\mrasctﬁﬂe@ﬁﬂ&nﬂﬁ&ct@cﬂﬁmﬁ@l&vaﬂbl &85 to other
“radicals, for exanpl e "phenyl Cl-6alkyl" includes pﬁeny benzyl o
1= phenylt@ﬂﬁgﬂonwﬂw wifmeyomeethyl) amingecarbexy, carhrmoyls @ﬁmﬁptob aﬂp ,mefhiybr o,

ror o10gr GHE e 5 00 A i 0 iwuaa%”’m Sall

subsiltuents bei ng chosen fromtwo or nore of the specified groups. o
"het er ocy¥% @W&@Ibatsojé, Natdictyledrbapayt, d\émethybéﬁ-ﬂhﬂca'bamoylumﬁl}ﬂthm ed,

Chosen. | AR AiRsESRpE%, BegehiPuiiod S oE HE By Sthgreeo s wi s

speci f 1 eihdi§caBbRANNGhe tﬁylﬁﬁlﬁﬁﬂoimmgq@‘h D 28N ey &&@%%g?ﬂonal ly

““optionally bé replaced b ring nit ogen at om na

bear 14 CWNadllesglrﬂnamoa}ntN—maﬂné-Mﬁ&y}su}phamoybnpound or a ring nitrogen
and/or f k- 0,3 MAR 20?315 (1? 20 12 PCT/ GBQ1 864 SmEE’& %tom may be
opti onal Wﬂd;hﬂﬁipgi‘@ Gued % asreRtagie ‘(’.T)ﬁndﬁvﬁ’ﬁ ‘glegs@ B0l Exanples and

E;HS?: Ny Va;/lrjgl?llyl Byrro rofl‘thl soth o:d; ud él%?{rilgf%]kh%)%l eny ,ll d.yI ’
1, 3- benz qgtoupsdiut kefetdniestd arzd:mzlhal a]lgrl ms sm;ti as bi‘Upgr}f’cdre sparjfic fop yhie stlaighitny| |
thi orror p n %l ! ngemlgz 5{1@' IF (r)]ryel,xamp? 8 *d i/udes %Hajkyl Cl.salkyl propyl, 1sopropy1
20 f and z-butyl. However, references to md1v1dual alkyl groups such as ‘propyl’ are speclﬂc for
the straight chained versmn only aud references to individual branched chain alkyl groups
such as 1sopropy1’ are speclﬁc for the branched cham version only. A similar convention
-applies to other radicals, for example “phehylcl,ﬁalkyl”'includes phenylCi4alkyl, benzyl, |
lrbhenylethyl and 2-phenylethyl, The term “halo” refers to ﬂuéro, chloro, bromo and iodo.

25" Where optional substituents are chosen from “one or more” groups it is to be
understood that this definition includes all substituents being chosen from one of the specified
groups or the substituents being chosen from two or more of the specified groups.

A “heterocyclic group” is a saturated, partiallyrsatu'rated or unéahnated, 1Mono or
‘bicyelic ring containing 4-12 atom$ of which at least one atom is chosen from nitro gen, |

30 - sulphur or oxygen, which may, tmless otherwise specified, be carbon or nitrogen linked,

' wherein a -CH;- group can optionally be replaced by a -C(0)-, a ring nitrogen atom may
optionally bear a Cl.aa]kyl group and form a quaternary compound or a ﬁng nitrogen and/or




5 ‘di oxapi peri dinyl, tetrahydropyranyl,. imdazolyl, pyrimdyl, pyraziggR,2000
. pyri dazi nyI i soxazol yl,  N-nethyl pyrrolyl, 4-pyridone, 1-isoquinolone,
. 2-pyrroli: 5%/ L;hl azol i done, pyri di ne- N-oxi de and qui nol i ne N oxi de. '
Pteferably a %eiler ocyclic group” is a saturated, partial PGT&B0UPHSEd Or
unsaturated, nmono or bicyclic ring contgining 5 or 6 atoms of which at
| east one atomis chosen fromnitrogen, sul phur or oxygen |t may, unless

opt 1 onel 1y e okt B optonsle SRS lp i R0 Fmdi o o v i Sopminbal |

e T i s

pi per |h di Id rl’s‘f]fanéii/ PR bll$<ﬂ1il1ﬁiyctlyl, Mplyi,@limiylytbmn'yhéﬂebm#zydﬂﬁmlyg tidadiazdlgl,

t et rahydr olin ot her aspect t e invention,

parti cﬁl 5’? 5%“3"1#@{"‘55@‘@5 PF@'V’ER)E’ tﬁln Ofélql"g‘f’? : ﬁl,qumgﬁmnyl 3,5-

12 oxopyT idblalipRriliny], tetfaydidpFrail, QA %&nggg&?ﬁ?}ak@ L %@&ﬁg d_)%gazé(oaizwg |

thi azol yl, pyrazinyl’, isoxazol y tetr

. isothiaz d\Fyiejchmmﬁyl 4-@yndbmzbhgplqmnplmhh,&1—p3?ﬂrdiﬂoné, 4-hidzoligoRgr ed saturated

containing 4-7 atons of

whi chat eogied Bbids o Ar Sl Bemodq Bisnebisg Betoraum ot saspesd, 20
- Whi Ch Mayharia g%%ﬁéd“&f IMS%IE[%&FHOFIP %iijS?éiw £9d31t%£m§'5tc&%%§f ﬂwﬁl%g # phur

wherein a - group can opti éna

at om nay Heasbpus a:tcmll‘s vhosen fioremitrbgen] aﬂﬁhurtdgexﬁg@%(itdﬁ@ﬁ e Gt &ﬁq @ngeciabd abl e

val ugﬁ of,. th term "heterocyclic group" are norpholino, piperidyl,
0X

P {Ficbon o5 Bjrages Fakrh & -GHz- o sanansienally bevcalages bik r(0)-and a ring

VAR | d¢ nvl hol
ﬁonﬁﬁf’p'ﬁgj}’{‘nﬁ @%“Zg?ﬁé?d?a% 8508 Lofit'e XA ol b b P01 L 00
i s acet OX‘!aeteEvcymﬂ grouwfis ‘téftahGadoRayly At Wohdin@ﬁifpﬂﬁ)rﬁﬁohﬁal ﬂiﬁd%ﬁﬁﬂl bonyl ,

met hoxycar bonyl , et hoxycar bonyl, n- an - but oxycar boriy!| Exarrp es of

"0 _6al k&WBerdimyd pripraTetiding arbfa‘élmqtmhc geipd i tetrahydoouryhod pr opoxy.

Ex | I f t .
or Z‘E}’oﬁi|n§éﬂ°h<%ﬂ%a£ﬂk%%ﬂ¥4rﬁ@e@8?fﬁ%&v%%mﬁé%‘é%r%m g‘i%FP%g{g’lFsgfeL‘l?dS i nel ude

Cl- 445 ky|tmmm;mn-2nﬁ1 Dyképirplidire Ry E\){(I”&Ed%iﬁ,%ﬁfh 0, p ndm -
et hyl-sul phi n)i mesyl and et hyI sulp ony | es "of C1 6 {

wher ei n thipzolyl, pﬂazmyli, iﬁ@x@m%y pstralpidzapyps, pymdylasw;azglyu p$ut]tm91tqu1nia,§;&~ and
" et hyl sul "Cl. 6al kanoyl " i ncl ude GCi 4al kanoyl , prop| onyl
and acet@ii?ﬁi %@y@@g@@ °P. WD 02/ 20512° PCT/ GBO1/ 03854 Exanpl es of .
"N-CL- 6ai kyl am 17 phepsberelPsalieidy ha@ide clﬁ:‘”ﬁouﬁtlgws%fﬂrﬂﬁiﬁ 89Rliein®f "WN
Yy .

(Cl1. 6al kyl )2ami no" i ncl ude di - N-met hyl anino N et amno an
contammg 4-7 atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen,

| 20 whlch may, unless otherwise specified, be carbon or nitrogen linked, Wherem a -CH;- group
FEe can optionally be replaced by a -C(0)- and a sulphur atom may be optlonally oxidised to form
| . the S-ox1des Examples and suitable values of the term “heterocychc group are morpholmo
plpendyl 1 ,4-dioxanyl, 1,3- dloxolanyl 1 2~oxath101any1 nmdazohdmyl pyrazolidinyl,
| plperazmyl thiazolidinyl, pyrrohdmyl thmmorphohno homop1perazmy1 and

25 _ tetrahydropyranyl ‘ _ ,

'  An example of “C.alkanoyloxy” is-acetoxy. Exainples- of “Cl.ﬁaik0xycarbony1”
include Cy4alkoxycarbonyl, ‘met'hoxycarbonyli, ethoxy_ca:bonyl, n- an'd t-butoxyCarbonyl.
Examples of _“Clr.salkoxy’ include Ci4alkoxy, Ciaalkoxy, .methoxy, éthoxy and propoxy.

| Examples of “C;salkanoylamino” include formamido, acetamido and propionylamino.

30 | Examples of “Cy6alkylS(0)a Wherem ais 0 to 2” include C1_4a]kylsu1phony1, methylthlo
ethylthio, methylsulphmyL ethylsulphmyl mesyl and ethylsulphonyl Examples of
“C1-6alkylS(O), whereinr is 1 to 2” include methylsulphinyl, ethylsulphinyl, mesyl and
gthylsulphonyl. Examples of “Cy.salkanoyl” include Cy4alkanoyl, propionyl and acetyl,




- 2-cyct opf i -p@@}ﬂ“lﬁﬁﬁlo‘ﬂfy@ﬁ%

- N-et hyI N- rret hyI am no. Exanpl es.of "C2-6al kenyl" are vinyl, allyl 0 3R ,2005
1- propenyl . Exanples of "C2.,6alkynyl" are et hynyl, 1 propynyl and = »
2- propynywo é2sesl es of 5 "N-(C 1. 6al kyl ) sul phanoyl " are Nper/cro1/0sses
(et hyl) sul phanoyl and N-(ethyl)sul phanoyl:. Exanples of "N (C

- 1_6al kyl ) 2sul phanoyl " are N, N-(d| met hyl- | phamoyl and N- (et hyl ) N
(et hyl) sul phanoyl . Exanpl es of "N-(Cl.6al kyl)carbanoyl" are N

(Cl-4al kEkamplebaﬂmﬁCI.smmﬂmﬁ mohﬂehmﬁ;&laxﬁhﬂ aﬁﬁh}ﬂy&lﬂmﬂo(mfabiphd of Exanpl es
of - "NN-( 6a kyl 2carbarm% are NIN- CI-4 é)anrbarmyl

di net hyl a%f\% E)%aﬁ'pl es of

1S sy choahdilln 4t OaGuE BRLS yaﬂésg@ﬁ%&f'wﬁcwéﬁsﬁﬁ APty
3- nor phobg P@p_{{aﬂ@nyl”ad?éietﬁ iy l-ﬁl'dinﬁ Vandt P popyii;

" C3. scycl oal l cyl G . 6al ky: ar e cycl 1€l5)ropyl et hyl, cycl obutyl met h
swpharps] adMi(etaat é@mp&ﬁldfy

ble, sal f |
ety 1o T A T R CXapL e A ly
“basic, foarggByRhe (eﬂ@ﬂ)sa@hhaﬂdﬁkaﬁﬁmakw@]@alkﬂ KRG e an i norganic

" or organic acid, far hydr ochl ori c ydr'obrom c, sul phuri c,
 phosphor Ne(C; uaﬂdyl)um'bmaoﬁt mthylammocarbmnyﬂranéeﬂnylammbcaﬁhonylaﬂdamem ofi suitable

| EB?; i”g?gk{ l@?é %lgfl) | E%J&I\Pnéqla;pﬁquqax% éﬁ‘ﬁ g}/ngn \ﬁg”ll ch is 20 -
pot ag§i UM R f:thyl%ﬁnﬁééﬁ?ddn Ex%pie@ o@“’ﬁ?&cg?ﬁ%}&mgyl’ﬂﬁlé W.@ tt;st umor -

magnesi um salt] an amonfum salt or a's h an ‘Which e

af fords aycpihympy]zmg]mya]ohyxﬁcﬁmmﬁbd ef t(hd:temnyclfccgro@éﬁmﬂ]]ql’anmhidb with i
met hyl ami ne, Iam trimethylam ne, plp | I ne, nmorpholine or
tris-(2-Byd MM OPIZ’B W&&TPW‘FHI plesft er of a conpound
of the fe 0 ). a
phar maceurRATIEI4S %‘J%f‘ég@%gf‘ﬂéﬁ%‘ié&hﬁﬂ %*%Bﬁfﬁ'ﬁ?yseﬁf Aopebipiiae

- ani mal b@glg/loh@;ymmuce the parent . acid or al cohol. Suitable

‘pharnaceuti cal | y accept abl e esters for carboxy include Cl-6al]coxynethyl

esteld for exadhphitablephasme Wﬁ@ﬂyWP%@PI@%B?F@WMWfﬂ&Wﬁ@%% fexanpl e

pi val oyl et h I

koxycar b%ir%#iq fe ﬁ“églh’?@ﬁ% (lléP]Seg k&l&&ngﬂoo %%%ﬁ%q%‘?\ﬁ%% ulf%%w o%’e R’I
1, 3-di ox @k@np& Qﬂﬂh&%ﬂhiﬁlon@&m: Sfith, f@rex@mpmphﬁuﬁrg@ldhtloréar@c a&@&@i @ﬁmple
2- onyl et héio;ﬁ and - 6al koxycar bon | oxyet h esters for exa -

I'- met hox &1 blwlpo&%@bryml%ﬁalphu%@ opplioisgri ometecar:ﬁmyr Lqmc’n Inthe
conpounds,4f;.h1y sﬁ1mﬂl\é%ﬁ5fn§)a%eut90aﬁy %pga%?e st c{f awg {ch gfl %e L t%a’ 0% 0 864

20 sufﬁc1ent1y acidic is an alkali metal salt, for exa.mple a sodium or potassium salt, an alkaline

«earth metal salt, for example a calcium or maguesmm _salt, an ammonium saltor a salt with an
organic base which affords a physzologmally—acceptable cation, for example a salt with . -
' methylamme, dlmethylamme, mmethylamme p1per1d1ne morpholine or
tris-(2-hydroxyethyl)amine. _ _

25 An in vivo hydrolysable ester of comliound of the formula () containing carboxy or
hydroxy grbup is, for éxample, a phaxmaceuﬁcally acceptable ester which is hydrolysed in the‘ '
human or animal Body to produce the parent acid or alcohol. Suitable pharmaceutically
abceptable esters for carboky include Cy¢alkoxymethyl esters for example methoxymethyl,
Cl.ﬁaikaﬁoyloxymeﬂnyl esters for example pivaloyloxymethyl, phthﬁﬁdyl esters,

30 Cg.3Cycloalkoxycarbonylo_in1.531kyI esters for example 1-cyclohexylcarbonyloxyethyl;
1,3-dioxolen-2-onylmethyl esters for example_S-methyl_-l,3—dioxol¢n—2—onyhﬁefhy1; and

‘ Ci-galkoxycarbonyloxyethyl esters for example 1-methoxycarbonyloxyethyl and may be

. formed at any carboxy group in the compounds of this invention,




An in vivo hydrol ysabl e ester of a conpound of the fornula (1) conga nARGIS
"hydroxy group includes inorganic esters such as phosphate esters and
a- acyloxy'g,{,géé# es\t hers-and rel ated conpounds -which as a result of the in
Vi vo hydrdl 5% the ester breakdown to give the parent ROBGBRYOFsOUD.
- Exanpl es of -a-acyl oxyal kyl ethers .includg_acet oxymet hoxy and 5 ,
2, 2-di met hyl pr opi-onyl oxy net hoxy. A selection of in vivo hydrol ysable ester

f ' for. hyd Jji.ncl.ud | k l, | |, ph | tyl d
 substi Suted- bexad e RSP St G < orgont pEbe oA 05 Gogrped togroxy
 bonat oAb onde - N (di atkyl ami noethyl ) -N .
ol oyl ooy e Biohkles SR, &b BT B {thate Notel A AR ARy s B retates
- car boxyacetmydoundscarhivhes aeésuitifhs inugid Bydesly e 620y kst Gbaldiewath phRlh oo and

- piperazino linked 10 froma ring nitrogen atomvia a nethylene group to the
- 3- or 4- BERthydnsserameEnenplsy pf wiasgoxyaligietheripoudelscotdxytivthokpand| a (1)

.may have £k o5 and/ et ric i SOMeric es (E- and Z-.
Teomorsy, A2 d ORI A ndledy (R b SR buo b e meoripmmserons
such  optfoghydrofly BElifkQUiROWEbenAYL pRERIRLE] fnd sﬁﬁﬁﬁﬁ%dgaéﬁioygmﬁy%lr -

inhibitory activity. The invention'relates"to any an

of the ¢ abory! (ingive alkylitasborkie ¢sters)t dialkylvarmemsl 43K i nhi bitory

activity.,.l ti.cul.ar killed reader will appreciate that when R4 is - |
vir ogen VRS RO HRI-N S SabaRav (v oihumaiop: fiolRpmnasaerb b e | ¢ | < -
al so to ey 8¢t OPSarh | {alag . k-, 1) can.exj st
i n solvat e%&g_s e\‘i;\}@l |- ‘asﬁ%gﬁgﬁggmg gggngwsa g@ﬁaleilg& B@Séﬁ%miﬁﬁgﬁa%ﬁl éfpéﬁ’%ﬂ’?a&%&a :
for mg0 | tirors atringnitrogamcatommtvimal ntetintlertetyeoliprte dint 3-ast 42 poSitPRESES baddoybHER
sal-vat ed forns,which 1g)osses§ CI%K 20 inhibitory activity. Preferred values
of R, R, R3,S9epgpubeynds qf the ignpula (Bmayhave shiralwentresgof/ oy géametrierispniveic
‘used wher, B j i - _ i Nkl ons,. clains or enbodi,nents
defi ned %g?ei hbe g?'té?sgxr%e#g? %?wnlgigttgﬁbp%ﬂ(?%%égggma&bﬁmﬁgﬁﬂ%F?)‘fonﬂjﬁﬁ?ﬁ,a such
G - 6al kylopticalCHliastatdoisoners Al ddonetriy iebaers that F%seéa@C]bK! ifthibfthry a8#iiy). OF

-Cl . 4al koxy. Paﬁl.cul arly i s chloro, Cl.3alkyl or G .3al koxy.. 'More
particul arly RDS&venogrglatesio aipandeall gutemeric dprmsing thewasanduods ofthe famsib y

R igshal ' 1 oQr .Gl - ‘ 0.0 anot her..aspect of the
i hventi on@ t#o%&g?sgfg gﬁ;g%ﬂ;ﬂ%&iagn@m. g? %M&é‘ﬁ?n © Skﬂﬁ?‘ﬂ ader willap TR, that |
| \% eg er ggg;lr];qm Rl‘:s)ismyafogemeheiuﬁdmemlg degrafh ilforfiita AP niah ensafiEi@r different.
It is also to be understood that certain cdmpm_mds of the formula (f) can exist in |

solvated as well as insolvated forms such as, for example, hydrated forms. It is to be
understood thgt the invention encompasses all such solvated forms which possess CDK
20  inhibitory activity. 7 , _

" Preferred Value_s of R, R* R, R?, Ré, RS, n,p and q are as follows. Such values may
be used where appropriate with any of the definitions, claims or embodiments defined
hereinbefore or hereinaﬂer. o - _ | ' | |

Preferably R! is halo, amino, Cl_sajkyl or Ci-salkoxy.
25 ' ~ More preferably R! is halo, Ci4alkyl or Cy4alkoxy.
o Particulaﬂjr R' is chloro, C1.3a]ky1 or Ci.3élk0xy. _
More pasticularly R’ is chloro.
| In another aspect of the invention, ijreferably R! is halo, -amjno, C1-ea1kyl or
Ci-salkoxy. _ ' R '
30 In another zispect of the inventio_n, more preferably Rl is chloro, amino, methyl or
methoxy. '

Preferably p is 0-2; wherein the values of R' may be the same or different.




" PCT/ GB01/ 03864 More preferably p.is 0 or 1. In one aspect of ‘the 03wkt ﬂl’ﬁﬁ

preferably p is 0. In another aspect of the invention,. preferably p is, 1.

- Preferabl Wd\’ﬁ*ﬁibai’z's 1, R.is nmeta or para to the -NH of g%(%q_ |ne of
formula (1). Mre preferably when pis 1, R.is netatot L0304 he )
-aniline of formula (1). Preferably Rx isigul phanoyl ~or a group W-e-;

‘wherein Ra is selected from Cl-6al kyl, C3cycloal kyl ,

C3- 8cycl oal kylmreq,%ﬁydb,l fygemg“ a heterocycl i c group, phenyl Cl-6al kyl or

(heterocyclic group)d _6a wherein Ra may be optionally substituted on
carbon by one Iﬂmnnﬁswcﬂﬁth&ﬁwﬂnﬁm,lpmfbi(aﬂﬁpﬁé@) -C(ON(RM-, -S&N(Rm- or
_N(Rrr)SOZ ein. Rmis I% drogen; Rg is sel ected from halo hydr oxy,
am no, car ban%lamtéeﬂ%ﬂpﬁ‘iﬁlo el@F@%Rerf@HP iRl. is selected fromhalo or

Pgd;grgct ed- from %‘fﬂ.ﬁg@%¥ J:%gtscyc oaﬁaf%?%/etﬁ%a@lll %Pﬁ]’gﬁgﬁiﬁe{ vvhereagr 15 Ra

(heteSocycl i ¢ Momptabati SI\PGRI%B:LEB& Y 108 St 9t ted on
carbon.by one orm{ﬁoreb@ﬁ-; Pl| S N(Rr’r)SOg-' V\herﬁéRm | lg}{)}flﬁj'(#ﬂoge R8 is

" sel ected fromBsfesb lﬁ%wh&wvb@rmgmupil-@f :Gdlekaimy; and 20 RRis

‘ | ected from t t hydr of 2
i v e v 'f‘r" A3, %P%ﬁl?%bﬂ amsﬁ&s&q SbrBba N (3
met hoxy prheferbdyslit 1_(641kyf S48 ﬁglr)rglp Fﬂﬁ%,_ ?rgergm R® may be .

N-(cyclopropyl rret yI sul p am)yl N-propy sulp

. ~di hydr oxydpiiepali arht}n[bzlc(r@c:hlmbwkﬁet hoxy) et hyl ] sul phanoyl ,

'N-(f on ul dr oxyet hyl )-sul phanoyl or N
'(carbgm)yl metr§|‘¥ ﬁf%%@fn @@ﬁ t#@gﬁé%eef R D3+ pherein Bhis

pr ef er ablhy; eh;s sul phanoyl -or a group Ra-Rb-; wherein Ra is selected frim
Cl- 6al kyl , - 6al kenyl , C2-6al kynyl, C3: scycloallcyl phenyl or a

het erocycl iCc @uguap;lemhéﬁenrh& hyﬂ;;ox&eaminb; canledohayl, Uiefi_ﬁawbxg,aﬁmn .by
' R 0) O N -S(Or- '
,?&‘GI(SN?DR:\)GS ISS%?‘ETQ%W]% I)‘Eg’(ﬂﬁg"g@ ;C(V\%egelen Rmis %;drogen or
- Cl -6al kyl d 5;
Gar bamoyl , 1 datoprfterdly KOs ELARREY SLOMAFKaR Sl o "o evan
Cl- 6&1koxyCl{ di%ﬂxﬁeﬁeﬁﬁbmmm @s@%%l@%ﬂlﬁ—’ﬁmmﬁylc%ajﬁ?ﬂ dy! S(Oa

(heterocychc group)Ci. 5a]ky1 wherem R® may be optlonally substltuted on carbon by ore or
more RS ' '

b i -N(R‘“)SOg- wherem Rm is hydrogen;
R® is selected from halo, hydroxy, carbamoyl or Cy.salkoxy; and
- 20 R is selected from hydroxy.

'Partlcularly R%i is sulphamoyl N—(tetrahydroﬁ:ran—2—yhnethyl)su1phamoy], N-[3-(2- iy
oxopyrrohdm- -yl)propyl]su1phamoy1, N-(3-methoxypropy1)su1phamoyl N-(4- | |
fiuorobenzyl)sulphamoyl, N-(cyclopropylmethyl)sulphamoyl, N—propylsulphamoyl N- (2 3-
dihydroxypropyl)sulphamoyl, N- ~{2-(2~hydroxyethoxy)ethyl]sulphamoyl, N-(furan-2-

25 . ylmethyl)sulphamoyl, N~(2-hydroxyethyl)sulphamoyl or N—(carbamoylmethyl)sulphamoyl.' ,
" In another aspect of the invention, pfeferably R? is sulphamoy] or a group R-R"-;
wherein ' . _ :

R’ is selected from Cy.ealkyl, Cy.salkenyl, C; salkynyl, Cs.scycloalkyl, phenyi or a

. _7 hetemcyclic group; wherein R* may be optionally substitated on carbon By 6ne or more RE;
30 R® is -NR™)C(0)-, ‘C(O)NR™)-, -S(O)-, ~OC(O)NER™)SO0,-, -SOZN(R‘“ - or
' -N(R™)SO;-; wherein R™ is hydrogen or C; galkyl and ris 2; |

RE is selected from halo, hydroxy, amino, cyano, carbamoyl, Cl.gaikyl, Cl.sélkoxy,

Cr-salkoxyCy galkoxy, Cy-ealkoxyCi.galkoxyCy-salkoxy, N,N-(C;.calkyl)amino, Ci-6alkylS(0)a




1.0 3 I\/AR-ZOOVS VWO 62/ 20512 PCT/ GB01/ 03864 -11 wherein a is 2, 03 MAR 2005
C3_8cycl oal kyl, phenyl, heterocyclic group, phenyl Cl. 6al kyl - R— or

(het erocyg].) roup)-R-; wherein R nmmy be optionally substituted on
“char bon by%ér)lgz’%(glﬁore R: Ris -0-; and Rl is sel ected froRCH&BE1/038¢4r oxy, -

met hyl or nethoxy. In anot her - aspect of ﬁhe I nvention, nore preferably R2
“is sul phanoyl or a-group wherein Ra is sel ected from nmet hyl , ethyl;

~ propyl tyI pant | prop 2, 2 di met hyl propyl , aIIyI :

2-pr opyny‘thg VA %ar@ g}%"ﬂ"%@%’l Bja?ﬁyg’%teﬁ?ﬂﬁ Forp-BbsryCyea lkm"r?@r ﬂlmocm be
i 'o§’&?kl$*°ﬁﬁ’“§(b‘§"%‘?ﬁﬂ%%%?“’%?}@é%§%39@%{%%?@baflo"% b Therein

Rmis hydrogerRuis-Oetdmdl ; RR i s selected fromfl uor o, hydroxy, am no,

cyano, carba et hoxy, i sopropoxy, ethoxyethoxy,

et hoxyet hoxyet Jids(?éie%ﬂil}épwgfaﬁﬁvgﬁaﬁoﬁbm% ¥hqr metlqrs opropyl‘ phenyl ,

_t etrahydr of ur AVenother %%Q?frﬂﬁé)ih’véﬂﬂbﬁl mo{:le Sfcﬁﬁ gg%ﬁvysul gﬂol | no

pi peri-dinyl, furan, pyraziny I SOX
S pyridyl, R’eﬁ‘i—y%mem i soxazol yl oxy, isothiazolyl oxy, 1,2,5- th| ad| azol yI OXY;
wherein RO may_be optionally substituted on carbon by one.or nore Rl; and

Rl is select edeIISSPFWtP@#PBI meagk @tbyl Pmb)ﬂrbu&ﬂ mﬁﬂmyduhﬁhylpmptyha ZAspect
of the |

but oxyc ar sty SHb ARl Kyclobrciy) BURSBIA, phersd b of @Eﬁza%aﬂgﬁremﬁ(
(cycl opr anwh@blbudn)aayblwsﬁmd on J:\tkr(»cfﬂllﬁ SneVdrmRiBRE) sul phanoyl ,

) N-(cyanorret hylhésul g 2-di rret hyl - 1,-3-di oxol an- 4 ' ‘ ;
NG (4 f||)sUI p ﬁd@w Nm%lhg(%gl @I th |?mfﬂﬁﬁw@)ﬁa?0yl di

: uo ridpn nme su ano ridin

3-yl et hywﬁﬁ%%a’no Qﬁ%{m%%%&% @3 2yyl )su?/pharmsl e py_

N (3- et hyl'i soR®igeklebt MHQMA}’

' (t(et rgﬁyd¥oL)§/ran (23 yl ﬁgﬁﬁ%%}gphamy gyaﬁé‘%aﬂr [yéznlnﬁthgl methoxy,
3(/I2) ?]u 11 ph aqwg; 1sppropox R ehyedyethet, hﬁwyg@h@e}tmw,ﬁﬁ Nhﬂl;ﬂl )eﬂi‘j?lla.n;]mo mnlesyl,N_ (2

- r ox o tr| r e S ano
met-hgxyet g‘lﬁyfs b’%@& %@y@gofu%@gﬁp i {F‘FOXO 3‘3& 231011%]10]1110 :
b |5 uﬁ]p‘gg 2=(N
: N—eglzfngi(hyf,am no et hy%gﬁlﬁhan&éﬂﬁ lsgjf%iflperl él nq @oﬁ@i gﬁlﬁdﬁf‘f’wu haEmyI ,

N-T 2- ( rretlﬁ@i@;ﬁbi%xw@mly}@m pa;snﬂn;ad;azmwmyymmepfrmmy be Npﬁ:ﬁmﬂ?

substituted on carbon by one or more R’; and
R is selected from fiuoro, hydroxy, methjrl or methoxy.
Tn another aspect of the mventton, partlcularly R%is sulphamoyl, N-(2-
20 butoxycarbonyl)sdphamoyl N- (teh‘ahydroﬁlr-z-y]methyl)sulphamoyl N-
‘ (cyclopropyhnethyi)sulphamoyl N—(ﬁu—Z—yhnethyl)sulphamoyl N (cyanomethyl)sulphamoyl
N~(2,2-dimethyl-1,3- d10xolan—4~yhnethyl)su1phamoyL N- (carbamoylmethyl)sulphamoyl N-
| - methylsulphamoyl, N-(4-flucrobenzyl)sulphamoyl, N- (pynd111-2—y]methyl)su1phamoyl N-
| -(pyndm-?’-ylmethyl)wlphamoyl N—(4-methy1th1azol—2—yl)sulphamoyl N- (3-met]1yhsoxazol-5—
: 25 7 y]methyl)sulphamoyl N—(tetrahydropyran—?.—yhethyl)sulphamoyl N-(2-methylpyrazin-5-
o 'yl)sulphamoyl N-[2-(2-hydroxyethoxy)ethyl]sulphamoyl, N~(2-hydroxyeﬂ1y1)su1phamoyl N-
_(2 2,2-triflnoroethyl)sulphamoyl, N-(z-methoxyethyl)mﬂphamoyl, N-(2-
mesylethyl)sulphamoyl N (2-benzy10xyethy1)su1phamoy1 N-(2,2- .
| dlmethoxyethyl)mﬂphamoyl N-[2-(N,N- dJmethylammo)ethyl]sulphamoyl, N- (2-p1pendm-1-
30 ylethyl)sulphamoyl, N-[2- (methoxymethoxy)ethyl]sulphamoyl N-ethylsuiphamoyl, N-[2-(2-
' methoxyethoxy)ethyl]sulphamoyl N-{2- [2-(2-methoxyethoxy)ethoxy]ethyl}mﬂphamoyl N-
@-{2- [2-(2~meﬂ10xyethoxy)ethoxy]ethoxy} ethyl)sulphamoyl, N-(2-pyridin-2-
ylethyl)sulphamoyl, N- (2-py11d1n—4-ylethy1)sulphamoyl, N-(2-isoxazol-3-




rfet hoxyet hoxy) et hyl ] sul phamoyl, N- "{2 [2-(2 . " ' L 03 MAR.ZO{]S

'nethoxyethoxy)ethoxy]ethyl)sulphannyl N (2-{2-[2--(2

met hoxyet {ex ﬂfxy]ethoxy)ethyl)sulphanDyI N (2-pyri di n-2-

fylethyl)sulp

MAR 2005 WO 02/ 20512 PCT/GBOl/03864 r ahgz.yloxyethyl)sulphann N
(2- |soth|azol 3 onxyethyI)squhanDyI "N-(2-1,2-5 thiadi azol - 3-

1 TS| T 2 B L s i
N- ( 3- et th»xyﬂhpl)s&ilﬁlsaﬂl@iﬂﬁmﬂthylw Ql-ﬁﬁﬂi@@bmbbﬁﬁlﬂamdﬁﬂ Q‘?—{?{Z-oxopyrrohdm

#

N- (2 pyridin-4-ylethyl)sul phanoyl , N (BCT&ERYIFO43 03 ,

di hyd | ph |, hol I |, NN 5
G ot hy| SRR B oDy B RS ATy blméa%ﬁfh )

N(2,2-d

N (3" o1 heary ?3?3@%91%% Wkw?oﬁvﬁ “@“ﬁwpsg@ﬁﬁéx%ﬁﬁwy )sul phareyt
N (3- 5 sodirngthy i'dp?l]hﬂ I, NIB 8 3-iriFRIBE RO ham0¥1 N- %-?Jmcthylﬁ—

hydr oxypropyl ) sul phanoyl , i soxazol - 3- onxypropyI

CNF(3- |soﬂlﬁdwm9y1)§zﬂﬂa@;apwbd§r(i) “ydrorypropyl)suiphamoyl, N—(3-ethoxypr0py1)su1phamoyl'

i ﬁgt Rf%‘f@%§¥“§§@&f¥ﬁéﬂi@‘ﬁ]ﬂﬂ#§@° ér)mfslff'e ham%}ﬂ@f&'%‘aﬁmwﬁ\f)@ UPPRIRABY 2 N
butyl sul p ley%roPM? {i‘&ﬂdﬁw @%ﬁﬁol—?l lﬁgyﬂ%ﬂlﬁmﬁﬁ%ﬁw AURERARY 13-

N net hyl - pent ylsul pharoyl

(5- hydr OWIOPW))SMPWHWN (GH% ﬂﬁtﬁadﬂzm-bmmmﬂbﬂlphﬁn)@h INb{groyl

e ipr e 8%&5”%@%%@&% l‘r’ﬁ «p:pﬁp eyphamoyl, V-
| rrNegil prfﬁﬁanotwgg{w the| ven Hﬁ%dugl%ﬁﬁ%%ﬂﬁ%@&o o

(cyel opr bpwmﬁwﬂ%w?hﬂtﬂhsﬂphalhbﬂZMﬁgiﬂdmﬂWHﬂlYQﬁﬂﬁwrﬂ%|Mioﬁﬂby| N-(2-

£
EN

.

?L_SEP%E?S%@%#%@ SR B J%ﬁmuwl)smhﬂmeylﬁﬁaﬁg
Bspect ol TR AR e BinahieR UL R TS B e g S

et aldr  pesthyléabaheyl; &&&tanmﬂo,tlhasy@mmbmmtsyﬁ ormula (l1). Mre preferably -
when q is 1, R2is para to the -NH of the aniline of forrrula (ry. 25
Preferably p +ngnether aspectipfthe igyetionamos particylatly

(cyclopropylmethyl)sulphamoyl, N~(2,2,Z-mﬂuoroethyl_)sulphamoyl, N-(2-
methoxyethyl)sulphamoyl, N—(3-niéthoxypropyl)sulphamoyl, N-(cyclopropyl)sulphamoyl or
N-(cyclobutylsulphamoyl, ' |
20 PreferablyqisOorl. | _
- In one aspect of the invention, preferably q is0.
In another aspect of the mven‘uon, preferably q is 1.
Preferably when q is 1, R? is meta or para to the -NH- of the aniline of formuia (I).
. More preferably when q is 1, R? is para to the -NH- of the aniline of formula (I)
25 . Preferably p + q = 0-3. '
More preferably p + q is 0-2
: Parﬁcularly ptqisOorl. ,
In one aspect of the mventlon, preferably p+qisO. _
, In another aspect of the invention, preferablyp +qis1. -
30 - Preferably R? is halo. '
- More preferably R* is bromo.
In another aspect of the invention preferably R*i is bromo or chloro
Preferablynis 0 or 1.

9

-



Particularly p + g.is 0 or 1. In one aspect of the invention, pref@akhy 205
+ g is 0. I n another aspect of the invention, preferably ' p + qis 1. 30 .
Pr ef er abl ¥Y‘§3 is halo. Mre preferably R3 is bromp. In another aspect of
the i nvent Ply P erably R3 is brono of chloro. Preferabl pClGB91038%62 1. O
3 MAR 2005 4 WD 02/20512 -13 PCT/ GBOL/ 0 64 In one aspect of the invention,
nore preferably nis 0. In anot her aspect™ of the invention, nore
preferably nis 1. . Pr tge rably when nis 1, R3is in the 5 -position of
the pyrim di neInPPFIGSPE’F’"%tf? F HEYqRy mose AxefrahlEn,is €1- 6al kyi, C2_6al kenyl ,

- C2-6al kynyl ;- &'q)g nal stituted on carbon by one or
nor e- Rd; V\/nerel n Qrﬁ%g ﬂ%ﬁﬁg%l%ﬁé’ré PJ%?"B*’;I!’EY Sl\i(;re preferably R4 is

hydr ogen or CIPréfetdbyy whebeiei fR3Fi’éhﬂm&5%sﬂﬁhldflﬂ?éﬂ tifbut ed on carbon
by one or more Rd; Rd_js sel ected from am no, al oxy, 4al kanoyl am. no,

- Cl1- 6al kyl sul prPaﬁt}ﬁraéalhRﬂts hydpagemy T satkat, é}mﬂcemyl;;cgeaﬂupyl whesteireR&fmagpel i C
Hore. Fo; RiPRAhEBrbloioh bRy R Ry R St i i s hermandore.
Particul arly" NMrd srefeyMIPRER 1tirdgén @ﬁbEXdﬂcyl"‘Qﬁér’é rR“'?ﬂa 4 CI{%E Lanatlidy

substltut ed on - carbon by one-or “nore 15 R om am no,
. 6al kowcafh?@ﬂamowrormeﬂorycl I c group. More part I cuI arly R4 is hydrogen,-

_2‘2? Y ou oy ek Bt R, (ARG Mo genp o, Fusetiipdetorstone,
| hvent ! opheRfIChatedBydlicolss of Wit HonBRRYY wilfe BnCﬁ BaY K8 Btionargd

wherein naybe optional I'y substi carbo one- or
gerépn Rubfifﬁutséloacsa@onﬁny@mbatmehlm no, G -al koxy, C -6al kanoyl ani no,

Che i nvent | on oy QORGSR bRk .léﬁer Wasegerd et ﬁi’ o ﬁ?f’f et aspect o
R is halo.
Partlcularly R'is hydro gen or Ci. salkyl; wherein R4 may be optlona]ly substltuted on
- carbon by one or more Rd ' )
15 | R%is selected from amino, Cy.¢alkoxy, phenyl or heterocyclic group
More particularly R* is hydro gen, methyl ethyl benzyl 2—phthahm1doethyl 2-
_ammoethyl or 2-methoxyethyl. _
Partwulaﬂy preferred R* is methyl or ethyl. ‘
In another aspect of the invention, preferably R* is hydmgen, Cisalkyl or C,. Galkenyl,‘
| 20 wherein R* may be optlonally subst:ltuted on carbon by one or more R%; wherein
; ; o ¢ is selected from halo, ammo, Crgalkoxy, C1.5a]ka.noy1ammo
Cl.ﬁalkylsﬂphonylammo phenyl or heterocyclic group. ,
In another aspect of the invention, more preferably R is hydrogeﬁ,’ methyl, éthyl
~ isopropyl or 3-butenyl; wherein R4 may be optlonally substituted on carbon by one or more
.25 RY% wherein |
R%is selected ﬁom fluoro, ammo, methoxy, acetamido, mesylamino, phenyl or
‘ ‘phthalumdo
In another aspect of the inveﬁtion ‘particularly R*is hydrogen methyl, ethyl,
: 1sopropy1 3-butenyl, benzyl, 2-phthahm1doethyl 2-aminoethyl, 2—methoxyethy1 2- '
30 acetamidoethyl, Z—mesylammoethyl or2,2 Z-mﬂuoroethyl
In another aspect of the invention, more particularly R* is methyl, ethyl or isopropyl.
Preferably R’ and RS are independently selected from hydrogen or Cysalkyl.
More preferably R’ and RS are independently selected from hydrog gen or methyl.




‘i sopropyl or 3-butenyl; wherein R4 mmy be optional |y substitutedpansrrbsn .
. by one or nore 25 Rd; wherein Rd is selected fromfluoro, am no, nethpxy,
acet am deyg ggesham no, phenyl or phthalimdo. In another the

i nvention, particularly R4 is hydrogen, nethyl, ‘ethyl, i spe%rs)f?%%];w%@

3-but ényl, benzyl, 2-phthalim doethyl,-2¢am noethyl, 2- met hoxyet hyl , 2- 30

~acet ani doet hyl, 2 nesyl am noet hyl or 2 2,2-trifluoroet hyI I n anot her

aspect of t hepdriRAty Rhis RRERAFRIA b d&&&hlﬁnﬁq{
i sopropyl.. Pref erab}ry R5 and R6 arg&rb%epende% y se ct e%éh?/rom hydr ogen

or d -6al kyI mmoeemspaqrdmmmﬁanmpmmlgﬂ mﬂewmbemﬂegenaaﬁmewear om
hydr oge 3 MAR 005 20512 PCT/ GBOl/ 03864 14 '
: Partrculn% %%0"581 y‘md(z?% enendentimar eagho merlrwtrsgeuy I'n
~anot her k. ly R5 and R6 are independently
rom B‘r ogen bgi\b?%tokg%fﬁg %%IQB

sel ecte nerein R5 and R6 independently of
~each5ot her W&eebmdﬁnﬁi]halo osnﬁﬂiobr;yut ed on car bon by one or nore Re;
~wherein Re'is_selected fromhalo or methoxy. ﬁZgnot her aspect of the

- invention, noP@ngter espesh %ﬁ%mérﬁ@ﬁ%mepreﬁm}ﬁ@ and Ry aresindeneadentiyom
onen et hrbglrég%rﬁ{dom R TR Rt SRR TR Y ”ﬂ%ﬁ&%@e FRAAHE S

\Aherelnotﬁﬁm@yrsead) ﬁﬂﬁﬁmm&t&w@i@arﬁﬁlbﬁéﬂeorm&féwrﬁh@ﬂ&ﬁi her aspect of the
ra

i nvention, nore pr ef e 'y R5 and are independently selected from _
“hydrogen, netRyis seleetg from Sugrosmynethessi f | uor omet hyI or met hoxymethyl . In
.anot,her aspe of ,the in I Qn, nore ref 5! sopropyl
andt1§6 agagnﬁr “Pﬁ‘é‘r@{% Hveption, &y %ng?ﬁ E’%& WB%FFP&% Y there l,s

-provi decheﬁecfddrﬂﬁﬂ [ﬂ%%l@égﬂ, ??J&Hﬂ(}l,aetﬁﬂ {sbpropgB u%ﬂjrSﬁx% P/P&Qﬁ@rhok%% gjn: Rl is R

chl oro; pisOorl; amoyl or a’group Ra 1s sel'ected from

Cl - 6al kyl , CShaglo\}hﬁt @Sﬂekbp @ﬁe Buvekiyén, D;ﬂﬂep;df@ablaeﬂ iy eyl @0is¢irepdrod Rlisc -
: group)CI ?I I%/JI vvherel n . rray be optlonal |y substituted on carbon by one
“or e ,

_ Therefore in another aspect of the invention, there i is prowded a compound of formula
15 (@) (as depicted above) wherein:
| R! is chloro; =
o p isOorl; |
R%is sulphamoyl or a grouera—Rb-; _
Reis Sele'cted from Crealkyl, CscycloalkylCysalkyl, phenle{.ga]kyl or
20 (heterocychc group)Cl_ﬁa]kyl wherem R* may be optlonally substituted on carbon by one or
 more Rg _ _ |
Rlis —N(R"‘)SO;— wherein R™ i is hydrogen,
RE is selected from halo, hydroxy, carbamoyl or CI_5a1koxy; :
R! is selected from hydroxy;
_ 25 | gisOorl;
p+q iSVO or 1;
nisQ; | .
*is hydro gen or Cz.aa]kyl wherein R4 may be optionally substituted on carbon by
one or more RY: S ' _ ' -
30 - R%is selected from amino, Cl.salkoxy, phenyl or heterocychc group, and
R’ and RS are independently selected from hydrogen or C.salkyl;

or a pharmaceutically acceptable salt or an ir vivo hiydrolysable ester thereof.




- Rbis N(Rn)SOZ-’; wherein R is hydrogen; Rg S sel ected from halooarM;krgmy
- car bamoyl “or Cx. 6a| koxy, R is selected from hydroxy; ~25 q is 0 or I;

~ p+gi sOorl R4 . is hydrogen or & -6al kyl; wherein R4 maybe optionally
~ substltut&log# ?bon by one or nore Rd; 30 Ra is sel ect eBCTIGBA1/B¥5H0, _
Cl 4al koxy, phenyl or heterocyclic group, lgt_nd R5 and R6 are-independently
sel ected from hydrogen or Cl. 6al kyl; or a pharnmaceutically acceptable salt

or-an in vivo re [ 20512 PCT/ GB01/ 03864 -15
" Therefore in aﬂ?‘{ kée/ﬁlaa?gg%gt g%‘ﬁf’?ﬁl p.otﬁeretlwérp@q 5PERPRKhofformula
conpound ((lj(afg@epiuteaab(, Wigeigepi ct ed above) wherein: Rl is chloro; pis O
or 1; and when is 1, is nmeta to the -NH of the aniline of formula

(1); R is sulB ﬁrﬁbiqroa N-(t et rahydrofuran 2 ylnet hyl) sul phanoyl ,
N-[ 3-(2- h |
N (5 ot oy o Byt S hep sy ES ROK s emeeh s Ba e of Gepiinery fomnla
| 1 h |
E (Z:yg gPL38¥o>T§%ri§pyl ) sul phanqg tfﬂy%gﬁgﬁ-?%%g%ﬁ%xyélfal&;}’)]gt[%ﬁ %‘E%WHHW
“N-(furan- Qmevﬂ&ﬂquwhmmetﬁﬂx@ﬁwaDm@ha@idw - @Jﬂa&@w&ns ]?Lha.moyl N-.

| Bér”ﬁ( to G GRpY e 't%ﬁbu&ﬂ?ﬁﬁ%éwop&ﬁ@m@m)ﬁc g@%r“f}%pmpwm%?mm,
e apen. 12 i aRRe o) et (RN SRSt B, 51, ™ '

hydr ol ysdbtdmmﬂ@i)sﬂ]bhﬂxﬁ@lorM@ﬁfb&ﬁfo?Inhé’thﬁ]’sul}:hfaﬁb?Fr addi tional aspect rof

. the invention, there is _provided %corrpound of fornul a (1) (as depicted -

V\Qt;ove1 wher ei rfl 18 G §;and 3yhsn gl R’ is@iaratg|the/ {NIdr ofthe suiliboad/formuiagp- 2;
erein the va]%h(asi qf R maybe the sanme or dlfferent 20 R2 i s sul p_harmyl
or a group Ra wherein ‘ ‘ : =
nis 0; :

1s methyl or ethyl and
R’is selected from. hydro gen or methyl and R6 is hydrogen;
15  or apharmaceutically acceptable salt or an in vivo hydrolysable ester t]iereof.
' Therefore in an a firther additional aspect of the invention, there is provided a
compound of formula (¥) (as depicted 'ab.ove) wherein;
R! is halo, amino, Cy.galkyl of Cyealkoxy;
7 p is 0-2; wherein the values of R! may be the sa;ﬁe or different;
20 R?is -mﬂphamoyl or a group R*-R°- wherem )
R%is selected from Cialkyl, Cssalkenyl, Cz_sa]kynyl Cg_gcycloa]kyl, phenyl or a
’ heterocychc group; wherein R* may be optionally substituted on carbon by one or more R¥;
R is -N(R“‘)C(O)- -C(O)N(R"‘)— -S(O)ru, —OC(O)N(R“’)SOZ- -SO;N(R"rl - or
-N(Rm)802~ wherein R™ is hydrogen or Crealkyl andris 2; o .
25 ARg is selected ﬂ'om halo, hydroxy, amino, cyano, carbamoyl, C;.galkyl, Cl.salkdxy,
Ci.salkoxyCy.salkoxy, Cl-'sa?kOXYCl-salkOXYCl-saﬂiﬂ_)Xy, MN-(Cl-saﬂéyljzamjno, Cl-salkyIS(O)a
- wherein ais 2, C3.30y01031ky1 phenyl heterocyclic group, phenylC; galkyl-R’- or (heterocyclic
group)-R°-; Wherem RS may be Optmna]ly substituted on ca:rbon by one or more RJ;
R®is-O-; | '
30 R/ is selected from halo, hydroxy, methyl or methoxy;
' qisOorl; :
Rlis halo;



' -and R5 and R6

Ra is sel ected from G'.6alkyl, C2-6al kenyl, -C2 al kynyl, C3- scyclgglm 2005
phenyl or a heterocyclic group; wherein Ra may be optlonally substi tut ed

‘ b R; Rb N(R't ) O N(Rn
e Oy N R G ey o MR ) SCb . ar o1 R | & BT s

C-6alkyl and r is 2; 25.Rs is sel ectedigrom hal o, hydroxy, am no, cyan,
- car bamoyl, Cil-6al kyl, G .6al koxy, - Cl-6allcoxyC -6al.koxy,

Cl: 6alkoxyCl- fiad kopxyC - 6al koxy, N, N-(Cl-6al kyl)2am no, Ci- 6a1ky18(O) a.
wherein a is 2, C3-8cycl oal kyl , phenyl, heterocyclic group,

phenyl G - 6al kBJ 1Sthdmge@h€t @quyaccbgalkgxynwmeféﬁm“\ﬁi@rb% optiBaaliEBeaRignal | y
substltuteﬁ OQ car bon %ﬁ m)re R3: is -0-;, 300R is selected from

" hal o, hy&F Pr%etﬂwo R girsOorl; R3 is halo; 0 3 MAR 2005 WO
02/ 20512 PCT/ [ .Cl . 6al kyl
ﬁg%@é%m*?a@éé’%%{"r el it BBt *or bon i

C2. 6al kenyl ; wherein R4 ma carbon by one or

 nore R Cvxkﬂksdsmp]ﬁhyle&mﬂe,l Iﬂmhylcbrﬂ'remdjrah@gmﬁﬁdﬁq d - 6al koxy,

- C 4al kanoyl anm_n 6al kyl sul honyI am no, phenyl or heterocyclic group
nha?%d Bna@deﬂ%ﬁé Selested doni hﬂgogﬂpd)r(ﬁgamﬂcgk wherchaRR yhd R

on car Do Eg e of %ﬁ@ﬁ&f’%ﬁ%@ﬁoﬁ%@ il ea SR PR BioRaRLIbr Bt hoxy.

10 or a pheweiraceutical |y acceptable salt or_an in vivo hydrol ysable ester
.thereof. Therefore i-n another further additional aspect of the invention,
there is prodeEcFeéﬁcﬁfér&fmhabdﬁmﬁhma (1) (as. depicted above) wherein:

. e B Bape B AR AP Aol JE RS il e i Bdteod © V2! 1E% O

N- hyd | J ]
{13 o s e 1 D™

- di oxol antmpFEngd fomﬂaﬂﬂémﬂdplctﬁr(hwa)rm]nmbmyl )sul phamoyl, N
&C?Lb?{'ﬂﬁ'rgﬁte yﬁ?@?ﬁpﬁﬁ%y@Wﬁé@ﬁthn%het hyl ) sul phanoy! , |\L( pyridin
ch y|. met hyl) supRerDWherehk fhé vARESYE RPKAF 8L fife same or different;

15 . R%is sulphamoyl, N-(tetrahydrofur-2-ylmethyl)sulphamoyl, N—

- (cyclopropy]memyl)sulphamoyl N- (flJr-Z—yhnethyl)sulphamoyl N-(2,2-dimethyl-1,3-
dloxolan-4-ylmethyl)su1phamoyl N—(cyanomethyl)mﬂphamoyl N-
(carbamoylmethyl)sulphamoyl N-methylsulphamoyl N- (4—ﬂuorobeniy1)su1phamoyl N-

' (py11d1n-2-y11nethy1)su1phamoyl N-(pyridin-3-ylmethylsulphamoyl, N-(4-methylthiazo]-2-

20 yl)sulphamoyl N- (3-methyhsoxazol—S-ylmethyl)sulphamoyl N- (tetrahydropyran-Z-
ylmethyl)sulphamoyl N- (Z-methylpyrazm-S-yl)sulphamoyl N-2+2-
hydroxyethoxy)ethyi] sulphamoyl, N- (2-hydroxyethyl)su1phamoyl, N-(2, 2 2-
mﬂuoroathyl)sulphamoyl, N—(Z-methoxyethyl)sulphamoyl, N- (2-mesy1ethy1)sulphamoyl N-

3 (2-benzyloxyethy1)sulphamoy1 N-(Z 2-dimethoxyethyl)sulphamoyl, N-[Z—(N N-

25 dmneﬂlylammo)ethyl]sulphamoyl, N-(2-piperidin-1 -ylethyl)sulphamoyl, N-[2-
(methoxymethoxy)ethyl]sulphamoyl N-ethylsulphamoyl, N-[2-(2- .

- methoxyethoxy)ethyl}sulphamoyl, N-{2-[2- (2-methoxyethoxy)ethoxy]ethyl} sulphamoyl N-
2~ {2—[2-(2~methoxyethoxy)ethoxy]ethoxy}ethyl)su]phmnoyl N- (2-pyndm—-2-
ylethyl)sulphamoyl Nﬂ(z-pyndm-li-ylethyl)sulphamoyl N-(2-isoxazol-3-

30 yloxyethyl)sulphamoyl, N~(2—1soth1azol-3—y10xyethyl)sulphamoy], N-(2-1 2-5-th1ad1azol—3-
yloxyethyl)sulphamoyl N-methyl-N- (Z-methoxyethyl)smphamoyl N-[3-(2-oxopyrrolidin-
1yDpropyl]sulphamoyl, N- (3—methoxypropy1)sulphamoyl, N-propylsulphamoyl, N-(2,3-
dihydroxypropyl)sulphamoyl, N-(3-morpholinopropyl)sulphamoyl, N-[3 -(MN— '




. (2- propynm@eihﬁ

20 yl)sul phanoyl, N-(3-net hyl i soxazol -5-yhnet hyl) sul phamoyl, N 03 MAR zus
(tetrahydropyran 2- yl net hlyl %sul plhamliﬁll[ (2 '

N (-2-met h yI 2|n5yl)supam)y -

" hydr oxyet ﬁ‘%ﬁ #3911 sul pharmoyl : N (2- hydr oxyet hyl ) sul phamPCT/GBOLBISES 2-
~trifluoroet hyI ) sul phanoyl N-(2 met hoxyew | )'sul phanoyl

“N-(2- nesyl et hyl ) sul pham)yl N (2-benzyl 0xyet hyl ) sul pham)yl

S et ﬁyfa%ﬁ%‘*}%% URRBROR e 4 N or ) pinberor b2yl v [ 2.
(et hoxy MEydieRypr iPﬁHllﬂBﬁaMLh d%ﬁbﬂg’ﬁwlm lN—(’al\letﬁlgx)gpropyl)sulphamoyl
) % hyl }dl K

nmet hoxyet hoxy

2-[2-(2-ndk &mer@)yéslﬂphavlteﬂﬁv{}mbmpambpyl)&ﬂp@moﬁﬁN (3—lsopropoxy—2-2'

Yleot hyly SETSHERGR DRt FeBnsokapeict Hp ﬁbﬁﬁ?&”mm%&-@m%gw 3 %0

| ‘?Lf’éﬁ?%?ﬁ?‘)"%%r??ﬁi%%wﬁﬁ%35%’? e e L AL e L B

TG s e
'ﬁ/k gyg(r) géy ’gk’ﬁ)ﬁ é’p 1&6 dropyBsyspiphaplogldimethhd-Va- (NN 0 3

di net hyl amtﬁo%hopﬁl]ifgﬁe %%ﬁﬁ@h@?mﬁwﬁ'ﬁmw@ s B‘harmyl

N (2, 2- d| ditctiyfletazoh g diexlyhinei) - wcmﬁmsulphhmo N(cyclobutylﬁu{p%mmoyl N-
-(3 hy ro yI)squharmY N-(3 et hox propyl)s phanoy
@ U§EFPIB «pny Nﬂp@ﬁl lph@_pWI) (2 pinepymyl)sulphamoyl, N-

'.3 i so 22 A 0 hamoyl ;. N-(3-isoxazol -3
yl %xyprogﬁ:'l%@ i ]%mr‘rj%l &ﬁ#’?@ 8%5%1 gyl y oxypropyl ) sul phanoyl ,
N-(3-1, 2-5-thi gd @gpl; 3 yl oxypropyl ) sul phamoyl, N (1
di et hyl propyl ) sul pham)yl N-net hyl - N- (3 m)rphol I nopropyl )sul pham)yl N
“butyl sul pharmyi‘ Pmmyhbm,pharmyl N- ( 2- hydr oxybut yl ) sul phanoyl ,
- N-nethyl -N-t - R | phat noyl, N pentyl sul phamoyl, N | o
o (5- hydroxypenty?%(g anoyl , N-(4 5 10 di rraI hyl oxazol - 2-y| ) sul phanmoyl ,

Ncmorolélgméga,l & PR . - a.
(3(t¥| SRl oheny PB?S‘P%%%%?% o oo séulﬁpm hBaé 1 &-phhalinidocthyl
ﬁé@?ﬂhoxwﬂ‘l}fhel Mmdbﬂ:hyiy.ﬂ-mayhﬂmmeﬂwl orhvﬁa)ﬁ mmuﬁmeﬁﬁl] WFS yl;

i S dr ogen, nethy :

R4
7 gt Imsll 0 ?;opr 0?15 ﬁ%ﬂbﬁ’ieé‘ﬁ peﬂ%@ﬂi’ﬁ?le"tgé %ﬁ%@%ﬂﬁd@?@l 1, isopropyl,

mﬁuoromeﬂlyl or methoxymethyl;

ora pharmaceutleally acceptable salt or an in vivo hydrolysable ester thereof.
20 ~ In another aspect of the invention, preferred compounds of the invention are any one
| - ofthe Examples ora pharmaeeutma]ly acceptable salt or an in vivo hydrolysable ester thereef.
In 2 further aspect ef the invention, preferred compounds of the invention are
Examples 25, 37, 42, 43, 53, 67, 121, 122, 123 and 136.
| Preferred aspects of the invention are those which relate to the compound of formula -
25 (1) ora pharmaceutleally acceptable salt thereof.
' Another aspect of the present invention provrdes a process for preparmg a compound
of formula (D or a pharmaceutically acceptable salt or an #n vivo hydrolysable ester thereof
which process (wherein R', R, R®, R*, R%, RS, 1, p and q are, unless otherwise specified, as
deﬁned in formula (E)) comprises of:
30 Process a) reaction of a pyrnmdme of formula {in:




. " salt thereof. Another a-spect of the presgnt

. am noet hyl, 2- nethoxyethyl 2 acetanldoethyl -2-mesyl ani noet hyl @Q;MARZ%S

- 2,2,2-trif|uoroethy| R$ and R6 are |ndependently sel ected fron1hydrog§n
o methyl, ethyh.; propyl trifluoromethyl or nethoxynethyl:

. pharnaceutlcé%?y acceptable salt or an in vivo hydrolysabl3CE§F@ngﬁéreof
.20 In another .aspect of the invention, prgeferred conpounds of the |nvent|on
are any one of the Exanples or a pharnaceutlcally acceptable salt or an in
vivo hydrol ysable ester thereof, In-a fusjherjaspect of the invention,
preferred conpounds of the invention aré *Erénples 25, 37, 42, 43, 53, 67,
121, 122, 123 and 136. Preferred cis oflthe invention are those which
relate to the conpound of -fornuta 25 a pharmaceutically acceptable
i nvention provides a process
for preparing a conpound * of fornulq{(l) r aRpharnaceutlcally accept abl e.
salt or an in vivo hydrol ysabl e ester—her whi ch process (wherein R

R2, R3, R4, RS, R6, n, p and q are, unl srO0t herwi se specified, as defi ned
~in formula (1)) conprises of 30 Procesg a) reaction of a pyrimdine of
formula (11): 0 3 MAR 2005 WD 02/ 2012 *PCT/ GB01/ 03864 .-18 OLD wherein L is

a displ aceable group; with.an aniline of formula (I1): H2N 0" or Process
b) reacting a conmpound of formula (1V): 10 with a conpound ' of formula

(v R 0 RGBS b ® or different and is
sel ected reg%@&“@’gﬁlﬁi)}#e@hg@&%ﬁ or cor?%é‘ﬁnusa@SEor'rmla (1) where Rz

- is sul phanoyl or” a group Ra- Rb- aHgN 8- 15 NHSQ2; reacting a pyrimidi ne
~of fornula (TH): a0 3 MR 2005 WD ).02 2 IEE'B/GBO]./ 03864 ‘

)

or

. Process b) reacting a compound of formula (IV):

Y \‘(Rl)

(Rz)

10 witha compound of formula (V): |

- wherein T is O or S' R* maybe the same or different and is selected from C,.¢atkyl;
Process ¢) for compounds of formula (I) where R is sulphamoyl or a group R*R®- and R® is -
15 NIISOg-, reacting a pyrimidine of formula (VI): '




-19-(Vl). wherein Xis a displ aceabl e group;. with an ani ne of formil a

(M) Ra NH2 (VIE) Process d) for conpounds of formula (1); rehetd %2055

. for exanple a brono, iodo or trif

pyrimding of formula (MI1) R NZz~'z"r ~=N R5 10 with a conpound of
formul a (BP%#%84% Y is a displaceabl e group; and ther eaf PEFGBPLAMGESSAr Y:
i) converting a compound of the formula4gl) into another conpound of the
formula (1); 15 ii). renoving any protec ing groups; iii) formng a
‘pharmaceutically acceptable salt or in vo hydrolysable ester. L is a .
di spl aceabl e group, suitable valuesgfor¥i are _for exanple, a hal ogeno or
ch o, ¥ g? hanesul phonyl oxy or

S ba group, suitable val ues
| or 0 WRIEA20512 -20 3 MAR 2005
s fluoro. i a displaceable group,
ghal ogexi or  sul phonyl oxy group,
siret hanesul phonyl oxy group. Preferably
{j ons for the above reactions are as
formula (I1) and anilines of formula

sul phonyl.oxy group, for exa

t ol uene- 4- sul phonyl oxy groupt
for . X are for exanple, a fluoro
'PCT/ GB01/ 03864 group. Preferably X
sui table values for Y are for g&a

Y is iodo. 5 Specific reaction co
f:ol l ows. Process-a) Pyrimdines

~(111) may be reacted together: ) in the presence of a suitable solvent
for exanple a ketone.such as acetone or al cohol such as ethanol or
but anol or an aronatic hydrocar bon suc tol uene or N -net hyI
pyrroli d'vﬂ%remeadmplaceable group; with an amine of formula(VI[)
| , . R-NH;
S - © (v

Proce.ss d) for compounds of formiula O, reaCﬁng a pyrimidinq df formula (V]]1)

"~ witha compbund of formula x):

10

~where Y is a displaceable gfdup;
and theréafter if necessary'- _
1) convertmg a compound of the formula (D) into another compound of the formula @;
15 i) removing any protecting groups;
‘ ~ 1ii) forming a pharmaceutically acceptable salt or in vivo hydrolysabig ester. o -
| L is a displaceable group, suitable values for L are for example, a halogeno ér
sulphonyloxy group, for example a chloro bromo, methanesulphonyloxy or
toluene-4—sulphonyloxy group.

20 X is a displaceable group, suitable values for X are for example, a fluoro or chloro

-




10 optronal I y in the presence of a suitabl e aci d for exarrpl e an morganri

. acid such as hydrochl oric acid or sul phuric acid, or an organr c hdiMhrsel

-as aceti cyag E formic acid (or a suitable Lewi s acid) a%gg
terrperature |n 2Phe range of OC.to reflux, preferably refl el Bqlfo?s“dnder )
standard Buchwal d conditions (for exarrpLeosee-J. Am. Chen. Soc., 118, 7215;
J. Am Chem Soc., 119, 8451; J. Og. Chem, 62, 1568 and 6066) for

exanpl'e r@chﬁq;@feeﬁﬁpggeisqfuogé pal | adi um acet at e, in a suitable solvent for
exanpl e an aromatic Solvent such as toluene, benzene or xylene, with a

-“sui tabl e base ¥ads aeixmhqmbd:lagrouppmmlah]re(:rahﬂsﬁor%ﬁﬂe fasexungfit, Whalapgndenat e or
an organi c hase, such as potassiumt-butoxide, in the presence of a suitable
ligand sthiphonyloxyerown, forfxameing breswp Hdedr Hiflreromethanssuinhonyeuy awoup.

-t enper at e of 25 to .800C. 20 Pyrimdines of the formula
(rn) m(g?féﬁ{rﬁ%l&(ﬁ}ﬁfsgr@g@my be prepared according to Schenme 1: k 0 3 MAR

2005 15 WO 02/ 28pdaific 2ZdaciéAdohdfidns Forthe alE@EVe(rhﬂdtrbi!s NeMORoIidvd. (act
PCT/ GB01/ 03864 R- N ~=N_R5 (1] a) Scherre 1 Anilines of formula (l11l) are

commer ci aPrressa | aByamidingouifaanuls (1) aedanilieesiof fommuln(Dieay bawactedir e, or
they are pggﬁ%red by st andard processes known in the art. Process b)
Conpounds Brnul a (1V) ‘and conpounds of formula (V) are reacted 5 - -

ot 9 et her Pﬂn ﬁlespi'e%ei‘ﬂ@b 61 & SlikB Iy sowéﬁhfoaex&hpe et dRKisheH 4HABRAE oPlin Rieb R GkcR
a tenperature in the
' as ethanol or butanol or an aromatic hydrocarbon such as toluene or N-methyl pyrrolidine,

- 10  optionally in the presence of a suitable acid for example an inorganic ac1d such as
g

hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or formic acid (ora” %

suii;able Lewis acid) and at a temperature in the range of 0°C to reflux, preferably reﬂux; or
1i) under standard Buchwald conditions (for example see . Am. Chem. Soc., 118, 7215; J. Am.
‘Chem. Soc., 119 8451; J. Org. Chem., 62, 1568 and 6066) for example in the presence of

15 palladium acetate, in a suitable solvent for example an aromatic solvent such as toluene,
‘benzene or xylene, with a suitable base for example an inorganic base such as caesium
carbonate or an organie base such as potassium—t—putoxide in the presence of a suitable ligand

- suchas2 2'-bls(d1pheny1phosph1no) 1 I'abmaphthyl and at a temperature in the range of 25 fo

80°C. ' _ ,

20 _~ Pyrimidines of the formula () where L i is chloro may be prepared aocordmg to
Sckeme 1:



-~ N-- et hyl pyr r oRE)H

- -range of 106 200' C, -pref erably in the range of 150-170C. The reactl on is

- preferably. conducted. in the presence of a suitable base such 0% MAR 005
exanpl e, sodi um hydride, sodi um met hoxi de or potassium carbonate. Conpounds
of forml ¥Q®¥2%be prepared according to Schene 2: 10 . OBCIVBBRORZG9&G WO
02/ 20512 RAN N (Va) RS -22 MeMyBr, THE,204C MhQ21 dioxan, N RS R\~ -4
RN--N(V) Rs DVWDVA A . 4 (Ve) Scher%& 2 Conpounds of forrrula (1'v) and
(Va) -are comercially aval | abl e conmpounds, or they are known in the
I'iterature, or “they a\%e prepared by standard processes kﬂo the art.
Process 'c) Corrpoundslff formula (VI)Ngnd am nes of for maybe
reacted together i thgxpresence offlan inert sol {BH ,

ne or pyridi e presence olNa se for exanple
ch-8s caesiu arbon te or in the pr sence of an

an inorgani c base

-organi ¢ base such as Excess (VI at a terrper at r4 t he_gange of 25
.to 80C. Conmpounds, of orrrulﬁa (W (é IS chI pr epar ed
according to 1 _ '
| ' >_N_ (Vi)
—N (V) . 5 | .
R® '
. NaNO,
HCl (aq)
N OH
e | | e @
R o L . SOCl, A :

Scfzeme I
Am]mes of formula (lIl) are commerc1a11y avaﬂable compounds, or they are ]mown in
the literature, or they are prepared by standard processes known in the art.
5  Process b) Compounds of formula (IV) and compounds of formula (V) are reacted

7 fo gether in a suitable solvent such as N—methylpyrrohdmone or butanol at a temperature in the

' range of 100—200°C, preferably in the range of 150-170°C. The reaction is preferably.
conducted in the preoeuce of a suitable base such as, for example, sodium hydride, sodium
methoxide or potassium carbonate. | |

10 Compounds of formula (V) may be prepared accordmg to Scheme 2:



_ (Rl)p SOC12, ClSCBH OOC Schene 3 Corrpounds of for mula (Vla) may be pre ared
‘according to Process a, Process b or - Process. d wherein q is 00 38ARPZ¥8ess
_.d). .Conmpou romula (VII1) and amines of formula (M m

t oget her mgjr&ogtigndard Buchwal d conditions as descri bed |M%&3@§8%2 41 3
MAR 2005 WD 02/20512 - PCT/ GBOI /03864 --2B- 10 The synthesis of conmpounds

of formula (VII[) is described in Scheme 1. Conmpounds. of fornula (XX) are

- commercial ly avail adl e gonpounds, or they are known i.n t giterature, or
.they are prepared by andard processes known in the ast” Anines of formula
(VI) are commerci a4lly avai |l gbl e cMyEdgBeSTHBr they re known in the
literature, or t ey afe 6in the art. It
“wi Il be appreciated {hat/ certain. e20ahe various r| ng ubsfituents in the
conpounds of the ﬁ?éﬁt_ i(Wention may -be introduced stan@a)d aromatic =
substitution reactmgdns: or. generated by conventi onaIRsfuncti onal group

nodi fications either prior to or inmediately follow hg thgarocesses
menti oned above, and as such are included in the proce Sdi%}?é?(:t of the
i nvention. Such reactions “and nodi fications include, fprexarple,

- introduction of ‘a substituent by neans of an aromatic substitution

reaction, reduction of substituents, alkylation -of substituents and
oxi dation of substituents. The reagents and reaction tions for such
‘procedures are well known in the chenical- art. Particulfar exanpl es of
aromatic substitution reactions intIMEBMAgeAi nt r duct ilon oﬁsa nitro group
usi ng.concentrated ni tri®aci d, T ylr{'y?i oup using, .

iniu ichloride).

for exanple, an acyl halide and Lewi s ‘aci d (such as

under Friedel Crafts conditions; the introduction of/an-al kyl group usin§:’
an al kyl halide and Lew s acid (such as al um ni umtRf chl ori de) under '
Friedel Crafts conditions; and the introduction of a hal ogeno group.

Parti cul ar exarrpl es of rmdlfl cations 'ﬁ@”&fﬁ% t he reduction of a nltro group

-~ to an am no gr h oge ion. Wt ckel
-catal yst or t rgbaga %dfs\%?t i Oq?l) aﬁ?h@ pr g%th r%%i}h%&}qg@ﬁ ICBWEU% %?;F -
heati ng; azkdawh imthafliterbtays, oh iRy atdprepaevd by biahdaay broc@ése@idicwvﬁ #l pRaRy! . :
5  Process c) Compounds of formula (V) and am:ules of formula (VIL) may be reacted .

fo gether in the presence of an mert solvent such as N—methylpyrrohdmone or pyridine, in the

 presence of a base for example an inorganic base such as caesium carbonate or in the presence
~ofan orgamc base such as excess (VII) and at a temperature in the range of 25 to 80°C '

S Compounds of formula (VD) (wherein X is chloro) may be prepated accordmg to
10 Scheme 3: ' ' '

: . .. " SOCL, CISO;H | |
®) — "+ (VD
- 0C -
Scheme 3
7 Compounds of formula (VIa) may be prepared accordmg to Process a, Process b or
- Process dwhereinqis0. |

15 Process d) Compounds of formula (VIII) and amines of formula (IX) may be reacted

together under standard Buchwald conditions as described in Process a.




I't. will also be appreciated that in some of the reactions nentiﬁﬁw%gi n -
It may be  necessary/desirable to protect any sensitive groups .
conpounds,_The instances where- protection is necessary or desirable and

sui tabl e N PPRS1% of protection are known - to those .25 ski PCHEGBIH0I8HE art .
Convent i onal " protecting groups may be usggl In accordance wi th standard
practice (for illustration see T.W G eefi, Protective Goups in Oganic

e Sy e (e preagéﬁ‘éfghgﬁégfetﬁé‘)éfiup
i some of theCk g&ﬁﬂd&%?ﬂ?‘i‘ﬁﬂﬂégﬁﬁ%:@&frﬁﬂl&c By iR rbighect g, groue for

an am-no or al kylam no group 1 or exarrp

. ~exanpl e a]m%hiaaﬂhqhtegatmposﬂheﬁamq:m&@é@'&ystﬁﬁaﬁd M@Mﬂmmﬁ{eod&lp for

exanpl e ‘a nmet hoxycar bonyl , et hoxycarbonyl or t-'butoxycarbonyl group, an
at yl met hoxyc ar%@h@qs o ermmila (YD rresemprmsiallyagilably compamyis, or theyare latow in

- grou f t|on ndi t s for the above
grot gcst i ﬁ%egﬁ%%}se Rggie} %‘Jrllb FR-/Q} 9329%14 PFP&G%?H%E%%"’%’P f#tecting 0 3 MAR

2005 WO, 02/ 205 %iP6E/aGHRei-RAT4 cartsitpf teiout Ahe SXATRIR iRhedE

‘ .phosphorlc acid or trifluoroacetic acid and an arybnet

gt
such as an al kanqyl or aIkoxycarbonyI graoup or anh aroyl group y
renoved f ?P@safﬁfﬁn%ﬁnu@pw tredueed by standardiataumtie suhstgutoncadtiongor al kal i

eyt or s i Gy el Sl URLS! S@ﬂmzﬂe%@%%@%&g&%m;“

byt reat niotibwitig the grﬁdésdeébieﬁu&?ddchbﬁv@%nﬂﬁg EREUrOfrctaded ycdgg Q"ﬁ@?"t 8? t(;ne

3 {jﬁ EHOP Bichcreatiiony |m@md4ﬁq¢a9nmc]md§afoeekaxﬁpﬁe ml;mi‘nqoﬂm %fzby
. o en [ a cat adl um on-carpaon,. or treat ITEI’I'[
with g Lew éhnrug%t%g ﬁ%ﬁ’i t}og(rteaqqopuqea chiomof sEystityents, alicsligtion

al t er nat i ofeubstRh&fd hitbo | e a
" pht hal oyl g;loup whi ch n}ggﬁ%)uéﬂ d;fg’ﬁ%%ed i@%g%a%ﬁﬁetﬁgnqge%%?ﬂn&ggfn%ﬁf §°§|Sn@} e, ,

for- t ex ? nmrecﬁumtamyWaﬂlknognmpgﬂethmmal at, E?armuldnmtaimplee ef anénﬁfib Eﬂﬁhﬁmo?
rotectin ro r or ,exanpl e, an ac roup, for
gx anpl e an? ﬁ‘%f{ll‘f‘{ gtﬁ‘c’) adye ng@o%@EPﬂouPﬁ%‘@;EWﬁ*éﬁdgtb&ngl e
~ benzay , i@froddttRhOE AR R ordlf g, ko exai %LQS b a Fﬁ e 2nl1e: “9%3 chnol fLon

condltlons for the above pr tecting gr S W necessar | V8 th the
choi ce ofalpnbtwnttiichjoyde)umderrisle]l Crafisewadifibes; tl&mm&ﬁ&ﬁcubﬁ oﬂﬁ:@MR?rngs #p as an

2 gﬁf‘?élﬁn%" & %ﬂ?&hﬁéﬁ%ﬁ%&d@a“dmf” P earkle) Bxiskprede Coabum or
sodi'um hygn@itiole: andAhé 3R afaﬁ!%e}ib %thﬁy#m%ﬁﬂxpeﬁigﬁ‘% gﬁodﬁf@ﬁx%gr oup

. may be renoved, for exanple, on over a
~ pal | adi urmdmd@ﬁxehealucmm'latnahj gropp o6 achmjm gﬁ@lby foRlexan ér&%&hcgr oup is, .

for , an ester fying group, - 20 for exanple a ne or an ethyl -
- gr ou?% W@hﬁ«i’é@( l‘F%ﬂY%@aFﬁﬁﬂ’@lenbymhy@mnﬁm Izresence of hydrochloric
' s acld w1th heatmg, oxidation of alkylthio to alkylsulphinylor alkylsulphonyl

It will also be appreciated that in some of the reactions mentioned herein it may be

. ﬁecessary/desirable to protect any sensitive groups in the compounds. The instances’ where -
| protectlon is necessary or desirable and suitable methods for protection are known to those
23 skilled in the art. Conventional protectmg groups may be used in accordance Wlth standard. _
: prachce (for illustration see T.W. Green, Protective Groups in Orgamc Synthesis, John Wﬂey
L '. and Sons, 1991) Thus, if reactants include groups such as amino, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentloned herem
' A smtable protecting group for an amino or a]kylammo group is, for example, an acyl
30  group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl ethoxycarbonyl or t—butoxycarbonyl group, an arylnethoxycarbonyl group, | |
for exan;ple benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above 'pro‘rec’tiné,r groups necessarily vary with the choice of protecting




with a base such as sodi Uni'hydrox-i de, or for 'exar'rpl e a t-butyl
npféﬁa%

" maybe renoved, for exanple, by treatnent with an acid, for exa

organi ¢ agjd, as trifluoroacetic "acid, or for exanple a_henz roup
whi Chrray%delorerr]{;bved, for exanple, by hydrogenation -over BCTRH %%’nguch N
“as pal | adi um on-carbon, 25 The protectismggroups may be renpved at any
conveni ent stage in the synthesis using conventional techniques well knomn

~in the. t defined in th
present Ehodniras Tof oxils 0 cShT RS B A S TR a8 one

anti - canaesyl gedtipvinty beintdved Sorteat¥es 8y hpdrdlysianity 2 5RitabR basPkudh iRy
activity of the conpound. These properties maybe assessed, for exanple, 30

usi ng t héngaldBmaide, Jax exgmplethin om@gnm&pmdezaltenaurmadeo& group such,

- PCT/ GBOl/ t h d PES
N-[ 2- Hydrag%?g#héﬁ?pl pei[géoép mﬁfp%r ?lvg ﬁlfggadll?ﬁ’ av]emﬁ#en uae Se““atll% aﬁldl s
Di t hi §t hragiit ydrocﬁloﬂwﬁﬁllilﬁ]rﬂt@@hb%bﬂﬁ h&rﬁ'o?'ﬂ%hdroddeﬂ@ﬁéﬂﬁnd— b conpounds wer e

tested in an i.n vitro ki nase assay in 96 format using Scintillation

_Proxi mi t yaryigetoxysphony! gopipesuoie ds abmnymchwhmy)l glonp masis remoyed, foneqante,i on

-~ of 33 de Tri pho b :
 Ret | hobl A RECHRRE B o aBABHRLSICE o B proafiie: pf S GertERE T pBENE 10
e 05t & delokie G A R R e LR A SRSk Pl k,ANT 11

-control wells either roscovitine as.an I nhibitor contro or
. positi ve m’mry@mmdxgmupxs,rfmtmp& alphﬂfalo@DmthnhmEy berdmwe&\bymmﬁerﬁd

d enzy u ende ctivity) diluted in 25 | incubation

 buffeér n%é {?‘HHB% %POWPY]@WRB)I Wﬁlﬁm@'ﬁ’m xture
“(containing 0. g}.&é 1 ogine r
Tri phosphat e fﬁg}d%k) % I\%)M %Hgﬁgmaé?&?rl[%éé ﬁ\le ?n l?ﬁo‘?@éf

gently, exhmplg mnalbm@gmmpem@rnstaeanyhraammgfonp,ﬁﬁe b%&nzo?l; oeagh wel |

was then adde 50Ls op sol ution _cantaining, ( of Protéein A PVT .
SPA bead up, forsxRpis hengyl. 'Elaﬁ*g %&m orﬁrtﬁm@ e pratedsisist | gG -

ot Rfﬁgff"%‘*r%*% Sl Ao SRR GORMTRERTS) lfmbis sp apic

pl at @5se egreups sucheiﬁ tanfafltanbyi@r 6 /] gi‘mp rﬁe@lljb rainoved, for example, by hydrolysm with

a suitable base such as an alkali metal hydromde for example 11th1um or sodium hydroxide.

Alternatrvely an ary]methyl group such as a benzyl group may be removed, for example, by -
7' hydro genation over a catalyst such as palladrum on-carbon. .
A suitable protecting group for 2 ca:rboxy group is, for example, an esterifying group,
20 for example a methyl or an ethyl g_ro_up whrch may be removed, for example, by hydrolysis
with a base such as sodium hydroxide or for.example a thutyl group which may be removed,
for example, by treatment with an acld, for example an organic acid such as trifluoroacetic
7 acld, or for example a benzyl group which may be removed., for example by hydro genation |
‘over a catalyst such-as pa]ladmm—on—earbon. '
25 The protecting groups may be removed at any convement stage in the synthesm using
conventional techniques well known in the chemical art. _
As stated herembefore the compounds defined in the present invention possesses
‘ antr—cell—prohferanon activity such as anti-cancer activity which is believed to arise from the

CDK mhlbrtory activity of the compound. These propemes may.be assessed for example,

30  using the procedure set out below:-



- gels-(Novex,

© 2500rpm 1124xg., for 5 mnutes. The plates were read on a Topcount for 30 -
seconds per well.. The i.ncubation buffer used to dilute the enzyng gr@m 2005
substrate m xes contai ned 50nM HEPES pH7.5, 10mM MhCl12, inM DTT, 1
Sodi um vaf¥R8¥#51200pM NaF, 1dnmM 25 Sodi um d ycer ophosphaP@r/GB&%s@Mg/ m-
final). Test substrate In this assay only. part of the retinobl astona
_protein (Science 1987 Marl 3;235(4794):71394-1399; Lee WId., Bookstein R,
Hong F., Young Li., Shew 3.Y., Lee E.Y.) was used, fused to a GST tag.. PCR
of. retin toma gene encodi ng am no aci ds379- 30 928 (obtained from

retlnoblasto Was formed, and thé sequence cloned"
_into pGEx 2T fu3| on vec%%%wgeémeﬁﬁg%]ohnson K.S. .Gene 67, 31 ' _

(1988) ; vHEeHRSdOM [k ﬁﬁ‘\/%'e!ﬂ%ﬂ RN - [2thdnRsl IR Rigxpr essi on, internal
tac 1" 'gene for use in 512 -26 PCT/ GBOLl/ 03864 "any E. Col i~ host, and

- a codi ng D@'grlléwlﬁlmthltenﬁbnbl n cleavage - obtained from Pharmacia Biotech)
whi ch ci.ds 792-928. This sequence was. again
cl onedswalsfr’#?%qﬁgge éuﬁ’g“?ﬁ“ﬂﬁpﬂ foma 792- 928 sequence so obtai ned was
expr.essed i n Erﬁ@%mﬁﬁlnﬁéwe%&@g@hﬁﬁﬁﬁr&ﬁﬂnh@as 1ﬂ96%eﬁr}9ﬁﬁ£ubﬂgug' bl'e

- expr-essi on techm ues, and-purified as fol khé‘ coli paste was
resuspenddein rbglmity ABEX(BRA £ ebta{nsd r&MﬁI’Amrshpnhl) ﬁ)t&;leam&rgl\mcdm&anﬁm\/l ‘

EDTA, 0.5 a/.m Ieupept| n m aprotl nin_and
| ug/ m peﬁvﬁhﬁkﬁgﬁwwfrﬁpwdw@ testpbateaie ﬁe AR (2R E

After ce { t hi one- '
- Sephar os eﬁg%%un%ﬁl%mvﬂﬁgﬁ ﬁ%féiﬂggﬁﬁ ﬁ%%&%ﬁq&@ﬁ@ sjd)ﬁﬂg vg"gtgllfh NETN .
b }n‘ fell Abdregct vamenibgions) &nd iaranieo] vhall]fsfeﬁher(rEMMtidEEE& ﬁﬂillﬂtoﬁ conktfRTM MRS,
™M DTT, 1mM PVBF, | ug/ m leupeptin, -lug/m aprotinin and |ug/nnl.

p'e-pst atin¥s %P@*‘b‘f’eo‘ioé‘?fﬁ was el uted with 50rM reduced gl ut at' bi one- in kinasé

overni gt agat AEESEHAND AR TPt £ Rl BO ey d@%d%ew%smum

Dodeca. Subﬁaﬁ%ﬁeﬂéﬁh m%@%ﬁdﬁbﬁmﬁ&ﬁ% Qdd%'&td’&cﬁw%ﬁg%a ng ofl ycine

an D ego, USA and Cclip E The open re ranmes of

CDI 2 and G;‘Z&‘I—RWAH‘RAAB.‘B% snkmtee(doﬂtmnug\&S}@GSTFMaer PEMATIPER 01$400; [Hed 3
cel I tivated T.cell. nRNA as g%l;ate and cloned.into the insect
expr e . 0 ééere%mepl"}m@@eh%wafmomb ). 39 theggentnpobtasshilsg genivnber ;

- 20- V1392ﬂ1%9)incu@%aa@f&nﬁéﬁ{p‘c&uﬁe‘fﬁfﬁ%xﬁﬂﬁ%d“a' |y expressed [u5| ng a

standard VI rus

(D

To each well was then added ISO)JL stop solution contammg (0. Smglwell of Protein
A-PVT SPA bead (Amersham)) ZOpM/well of Anti- Glutatblone 'I‘ransferase Rabbit IgG |
§ (obta:lned ﬁ'om Molecular Probes), 61mM EDTA and 50mM HEPES pH 7. 5 contammg
20 0.05%sodium azide, | o
. The plat_es were sealed with poseal-S i)late sealers, left for fwo hours then spin at
'2500rpm, 1124xg., for 5 miﬁutes. ,The'plates wére read on a ‘I‘d}icount for 30 seconds per well. |
| The incubation bﬁﬂ'ef used to dilute the. enzyme and substrate mixes contained 50mM
HEPES pI-I7 5, 10mM MuClz, 1ImM DTT, IOOuM Sodium vanadate, IOOuM NaF IOmM
25  Sodium Glycerophosphate, BSA (Img/ml ﬁnal) ' ‘
Test substrate
In this assay only part of the rehnoblastoma protem (Sc1ence 1987 _
Marl3; 235(4794) 1394-1399; Lee W. H BookstemR , Hong F., Young L..J., Shew I Y., Lee -
‘ :E.Y.) ‘was used, fused to a GST tag, PCR of retinoblastoma gene encoding amino aclds-379-
30 928 (obtained from retinoblastoma plasmid ATCC pLRbRNL) was performed, and the
| sequence cloned into pGEx 2T fusion vector (Smith D.B. and Johxison; K.S. Gene 67, 31

(1988); which contained a tac promoterlfor inducible expression, internal 1ac I gene for use in




osuper

"~ Bacul ogol d co-infection t echni que) in the i nsect SF21 cell systgrg 5
(Spodoptera Frugi perda- cells derived fromovarian tissue.of th Fhé"i\ﬁa Wﬁny

Wrm - co |y avail able). Exanple-production of cli e
fol | ow ngwg&z%ﬂez provi des details of the production of Q/EFT’F’BE}U% in .

SF21 25 cells (in TC100 + 10% FBS(TCS).5.0. 2% Pl uronic) having dual
infection MOT 3 for each virus of Cyclin E & CDK2. SF21 cells grown in a

500 PVECREbH A Qoo obiohth GRMEATIYHS iRl EpbRRERAE, 10
| ncubat eCB1@tch) Which &¥as uﬁécﬂo%&npzﬁﬁmuﬁpaoﬁfstm-@@% sétft?en@é %fa& Géd?h? c%%lgﬂl S

were counted, and the average from 2 bottles found to
cells/m m’(@!ﬁ@&?ﬂibl e). The cultures were then infected W|.th t he dual

t f 03 MAR 2005 WD 02/ 20, 51 .
viry SB01/ 0380 TR RE ISt rosnce sl SbiseRdr oroRel BACPRARLED he

~cul tuses, Y tpL?éS &dtls) ﬁﬂﬁﬁ@ﬁﬂﬁ&bi&g&ﬁ) Bﬂltééfafuc@a af Vgu.glﬁédﬂ Q%eoqus

(48 -hrs.) post infectio he 5 Litres o ture wa t ot al
cell count atEhehpWQWRsa;@suspEﬂdedeEﬁMgeifmm bSO ITeds pHING, THInheL

--weresu t a in eus Ominifuge 2.0 RS in 250
ot s%ﬁ%lmmﬂ%‘ﬁm Fpldmnileﬂew Ipghalprasimimamdody 2
and clifn 0 Tr| s. pH 8. 2,
1omw°’wgmgfm§é%%$@*@%"%ﬂé?@%ﬁ%& ot fd%%{ o Sbte o
0. 1nM Nal-i;eﬁn‘kﬁlgﬂtﬁﬁ, thelsugprndtatt evaadpdded oatuca 10ig1 ghutatiions §&ihajosabelui@mogeni' sed

for 21 a(% es in 10m__Dounce 10 hongeni ser. Afte[ centrlfugatlon the -
Qat 13, %:ggr@g, Bt U pandowashed with NETDbutten Afieraxashinggeitie binasen (PE,

Eég?%?\f ﬁg el}gg%rﬁ%m%%gr adh@r@%%ﬁ M.'PFQW EDWW g%%&é%’?ﬂ’ e
i nhi bi torBJ)g/mllq:rroﬁﬂn 200 14l yepsiats th MW&uWSQﬂﬁMréﬂMcé@g%ﬁﬂﬁoﬂH ot

| -usi ng both _anti-Cdk2:-and ant|- Cyclin anti bodi es (Santa Cruz

Bi ot ech nom&@@as buffer Brastiens qggyalmmg %ﬂ&h@ﬂa@,ﬁ) wermpslefeaidghidisedovamights.

I)(ggbgllg | On%/ai%e use &%&%@WR"% Ons%{xs%'lr %ﬁngKﬁ)(&F?’/nggﬁ OgesNgi on
No. NB38IPAGEAR6lyhetilaifde Qfﬁ'\{)ﬁlﬁ\%&ﬁﬁ% PHEGIREEAYEs AU ex COM Bidas, dUSﬁL) PCT

I nt ernat i onal Publi-cation 99/ 21845, the Ttel évant Bi ochém cal
Bi ol ogi cdtDEZand4ivckinFsect i ons of which are hereby incorporated by

reference. The open reading frames of CDK2 and Cyelin E were isolated by reverse
| transcnptase—PCR usmg Hela cell and activated T cell mRNA as a template and cloned into

" the insect expression vector pVLl 393 (obtamed from Invitrogen 1995 catalogue number:
.?.0- V1392~20) CDK2 and cyclm E were then dually expressed [uszmr a standard virug
Baculogold co-infection techmque] in the insect SF21 cell system (Spodoptera Frugiperda -
" cells denved from ovarian tissue of the Fall Army Worm commercially available).
Ex @ple production of Cyc]m EB/CDK2

The followmg Example provides details of the produchon of Cyclin E/CDKZ inSF21
25" cells (111 TC100 + 10% FBS(TCS) + 0.2% Pluromc) having dual mfectlon MOI 3 for each .
- virus of Cyclin E & CDK2.
SF21 cells grown in a roller bottle culture i 2.33 x 106 cells/ml were used to inoculate
10x 500 ml ro]ler bottles at 0.2 x 10E6 cells/ml The roller bottles were mcubated on a roller’
ng at 28°C, -
30 - After 3 days (72 hrs.) the celIs were counted, a.ud the average from 2 bottles found to

be 1.86 x 10E6 cells/ml (99% wable) The cultures were then infected with the dual viruses at
an MOI 3 for each virus.



.20 Al though the pharmacol ogi cal propertles ‘of the conpounds of Q @Hﬂﬂ a
(1) vary with structural change, in general. activity possessed b(i/ S"&E}p unds.
of -the fornula (1) may be denonstrated at |1CSO concentrations or doses in
the range WBBNESE 1nM When tested in the above in-vitro _ aBSBEBOIMSEEDK2
inhibitory activity of Exanple 14 was sured as 1C50 = 0.146M 25 The in -
vivo activity of the conpounds of the pré&sent invention nay be assessed by
“standard tech ues for exa surl ng inhi bition of cell growh and
assessing cyt %ggt‘ige% ge Fratreseantethe culaesy .

st.ai ni ng @&[Iﬁéﬁf@l e?roﬁéfﬁ rzgqgiam ne B (SRB), a fI uorescent dye that stal ns -
- protei.ns and therefore g ves an estimation of amount of 30 protein (i.

cells) in a wehAfie{Zd gt & i6ER861 thatstius. |
antitunour dr u%‘ di scgfg?\égssc)rwgen " Prin. Pr alc Fbﬁ%ﬁﬁ@eowgliﬁgs@h%g%ﬁ ceﬂ

 fol | owi ng"oWBt #iaevegt wapt.o9 xdOHO sells/mb s viable). ﬁFhetnells wiereofpun efrd atg500wph, 0 3

ot o r AR R Ha L SRR £ RS B St waBeted ©
"~ Modi fi ed man-.aﬁdmcaaanwf:&uhaﬁﬁdﬁgm% and SK-UT 1. The cells were

allowed to att overni ght, then irhibitor corrpounds weree added at vari ous
concent rat i onsSi24 cells Wanclmmspeme& emlysiabuffar GOmMIENPE §.2/ MM%@];\'[]’IQM:

pl ate wa cell s before dosin wer e

Pncubt oD THE gidsdishall Ol f°%e%gxsorthszvameeeﬁdnw o, JBMEYSTCa ves
added 10 hiynp ga?wﬁdq XY AR Bt gls APIHi i 1n PR RES | e

| |ncubat ed at 4 1.hou erna renove

_ t 39 wahcengenmer ekﬁerrcynm@gamemhesaﬁsedmm trad 16a8RBonid aIHrGCROIM 139160 Was
-aned for .30 m nutes. at 7C. . Excess SRB was_renoved and the pl ates washed -

in 1% acei® 219 1uERR iqspieras, e 9@59&) Gile? &l Quilini B wereiooelutedMt Tri s

pH7. 5. andihs Bakighin NEpyet ere .
540nm -and t he co%?gﬁ'??latlon lﬁ h({t’ilﬁ or cau5| né“%‘*ﬁd%ﬁ"% ﬁ?’;{\%ﬁ)%‘fﬁgﬂomh
was ‘det erculunen vbiumesaCe—emnohe@s Iﬁhﬁiked)f)y itk 16t u@ﬁ@?&ﬂ%ﬁ@&@ and ghtpYS

absor banc ncentratlon of conpound that reduced the optical density

" to below SY‘WQt dSwHe fruzRiotsshnalogi CalifiraileeSht the start of the
‘experjisment ga ) (RN es for
‘conpounds of Yﬁ%%ﬁk&gﬁ (\%Slé%é% %%g%s |’%hl?%é3§§2§b§é£5%'§fl (\éISJg% My Behe ange

1mM t o | rddnstructed. CDK2 (EMBL Accession No. X62071) may be used together with Cyclin A or

- Cyclin E (see EMBL Accession No. M73812), and further details for such assays are
contained i in PCT Intemanonal Publication No. W099/21845 the relevant Biochemical &

Biological Evaluation sections of Wthh are hereby mcorporated by reference.

20 ~ Although the pharmacolo gical propertles of the compounds of the formula @ vary
FEE ' | w1th stmetural change, in general activity possessed by compounds of the formula (I) may be
' demonstrated at ICs, concentratlons or doses in the range 250|.|M to lnM
When tested in the above in-vitro assay the CDKZ mhlbltory acuv1ty of Example 14
~ was measured as ICsp = 0.146pM. N
25 The in vivo activity of the compounds of the present invention may be assessed by
standard techmques for example by measu:rmg inthibition of cell growth and assessing
cytotommty ' : ,
Inhibition of cell growth may be measured by staining cells W1th Sulforhodamine B
- (SRB) a fluorescent dye that stains proteins and therefore gives an estlmatlon of amount of
30  protein (ie. ce]ls) in a well (see Boyd, M.R. (1989) Status of the NCI preclinical antifumour

drug discovery screen. Prin. Prac Oncol 10.1.-12). Thus, the fo]lowmg details are provided of
measuring inhibition of cell growth:- |



 According to a further aspect of the i nventi on there is provided) & MAR 2005
“pharmaceuti-cal conposition which conprises a pyrimdine derivative of,the
formul a. o ezss12 20 pharmaceutically acceptable salt or i Y . :

- hydrol ysable ester thereof; as defined hereinbefore in as?gg)l%%ﬁ?’g%%w th a.
-pharmaceutical | y-acceptable diluent or czgri er. The conposition nay be in -
a formsuitable for oral adm nistration,. for exanple as a tablet or .

- capsule, for . L4 L b ACd:Hding Jont Naus. . subeuf aneous,
T amascut ar CoRnY e Bt bkl R Y oA YR o ad Y AR Rl
suspensi omasiDulbbtdosi Modificd FaglRhédd fo? MEHM, SKSUTAIR £ SI8-TAN10THE SRRty dE

~creamor for rectal admnistration as a suppository. In general the above

conposi t i Ae¥erdy pach esanishy, then intdbitnrsomiponads wers ndded s ivaiousmonyentrati omein

po: yeka i \_ co .
var bl ocRg i SRURich of DA RS0l rh ool whs St et vl

met er 5hodisligbefdr@losiie s Wrte incafhtdd zﬁliig_a(gf@%(?@tﬁ} Yhrle &a}loo mg/ kg, and

~ this normally provideS a therapeutica ect1ve dose. unit” dose form
~such as a tabl At therend af rtedays MCA was added o tint plates tof ofingd xan@ntatlon?&01 6% of
active in&&g%@nt. Pr%&er_abl‘y a dai Ii(' dose in the range of 1-50 ng/kg is

- enpl oyed. 8 Wee fhsr isobated Wit 6o 1o d opr. pesrsupsuptanBeenved ond the plates y
~dose will. ng [ Lied - d [pTal] Upon , h treated, th -
parti oul AYRREEEEAD nater Aol IORTNRHA AR SRE B ekact e ddindei ng
treated. eg0nthmes ¥t 7€, BRédsE S P LESic aci
practitioner who is treati n%ésgﬁggpgﬁﬁ?%ﬁrgx%&;ﬁe ga:t& %@%@ﬁé%ca@%durt her
~asped0 of The#RBbesrdto protemvhosolubitisel ind Opiv Tridgdl 725 annghakiacfe B0 nfiniteeat

formula (n, or a pharnmmceutically acceptable salt or in vivo hydrol y_sabl-e‘f‘,_:,,? o
ester thaPBr e ReRRE{ iR bieen % FoPOnG prd e cPRCSRTRBemaSb YT cabiRant | of
t he humanst, ikihi&Bh gg%rtﬁ AR e of t onpounds
defined in the pir esgﬁ mv?r?%ilag%, orgdg%n{;;%g%rla@gﬁﬁtgg%g@cg BaBrESal t or
i nvivo InatsuslapsabimeeTheconchsiratioh of sompeiidehid reduceithe éntichBdenkibioid &y s
- (anti-cel tg)rol.i f(ﬁr tign aﬁents‘), whi ch property is believed to arise from
their 'cméhi bizinedw 6‘9816 *Epeete Rlafed atthe startnd e experimentrayvn the ilue foe
- presqnt itPXﬁ ion are expected to be wuseful in the treatnent of diseases
or ‘nmedi cal conditions nediated alone or in part by CDK -enzynes, i.e. the
conpounds may UBypiea dC0vahtes fotsentpoGhiis dfithé hiveatioh whérbiekted f the SNA 484} feded
animal in need of such treatnent. Thus the conpounds of the present
i nvent i ori®t th¢vasge dmM tobaMod for treating the proliferation of nalignant
celts charactegised by inhibition of.15 CDK epzynes, i, €. the conpounds nmay
be used to pr o ﬁ?s:oégflgﬁ)f%ﬁ?ﬁlﬁafﬂef‘é‘?étp?WGE‘F?%@P%lﬁ_ﬁ’a"éﬁe ¢ R¥BRweBncaln. part
by the i rdvnbidsition vHickb¥ifprise abyRnfi@RP QLvhiRE of e HAYAR(HOG d S '
20 pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined héreinbefo:e -

in association with alphanna'ceutica'lly-acéeptable' diluent or carrier.

=

* The composition may be in a form suitable fqi' oral administration, for examﬁie asa
_tablet or capsule, for pareﬁterél injectio'ﬁ (including intravenbus,_ subcutaneoﬁs, intramuscular,
- intravascular or infusion) as a'stel-'ile solﬁtion, s_uépension of emulsion, for topical -
25 administratipn as an ointment or cream or for rectal administration as a suppositdry.
| B a Tn general the above compésitions may be prepared in a conventional manner ﬁsing
conventional excipients. , |
| TI_Je compound of formula '(1) will normally be adminjstered foa warm-blooded
‘animal at a unit dose within the range 5-5000 mg per squai'e meter body area of the animal,
30 e approximately 0.1-100 mg/kg,l and this nomjally provides a therapeuticaﬂy-éffecﬁvé dose.
A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of
 active ingredient. Preferably a dailjf dose in the range of 1-50 mg/kg is employed. However




- other disease states including

: exp'e'c‘t'ed to:posse‘ss a _wi‘de range c')_vf anti - cancer properties asCDKz}ﬁg%g 5
been inplicated in many comon human cancers such as | eukaem a a a@?
lung, col gfgesSesha! - Stomach, prostate, bladder, pancreas_and ovarian
~cancer. Thus it Is expected that a conpound of the .20 invEREIGIIR6H
possess anti-cancer activity against theme. cancers. It is in addition.
‘expected that a compound of the present invention will possess activity

agai nst ok AP WiBlUcAsA Lol i gananci a olid. tunmours

- such as car cigi%%rrag -anélﬂé sar c‘oigg-vﬁéq)fﬁ@gg%lggéh%ﬂ%ﬂmaﬁ?@{]%@‘&p, EQute
prost at e effednyiaistratias and thepaverite of the m@bﬁﬁgﬁeﬁ Bl AR &HEFB : Lo are
‘expected to sl ow advantageously the growh of prinmary fin ¥£H§\l?§?i%%1%ﬁlsol I d

~ tunour s o¥0spER M8 be delspmiaed by diepaatitionerrwasis trepting et pertidulargmtiantd ski n.
More particul a uch ¢ ounds.of.the inventj.on.  or. a pharmaceutically
_ acceplto abl e sal {*E%"F&‘?i%q%?‘\%%aﬁgarpﬁty%f 7 Rregyt éqvefl{ﬁ%tf fhgre is B?‘E”‘%Q)@p?@é‘%@éln@ &f

4 nhi bigt  tihe figrrulh (1), Qr o phasBadeihidBR YcAPhblEEW dreh iﬁ%&&%g&%l%&?: t‘ﬁ@fe@f 28" e
I C ar I cant Iy

associ ated with CDKs, -especially thosé tunours sl gni _
dependent dimetbresinbpge forgise igs method af thestpreatiolf the huhad bngnifrel badydsytherapy.
certain tunmours,af the: - breast, 30_pr,ostate, lung, vulva and skin. It
is further exp c?ﬁg‘ e?%@%ﬁ%m% dgp g?éﬁ?se}lﬂ?gﬁﬂo&now || possess .
activity plagRhdsticAlyRieReble saf & ' ' ' 1d LA,

D e i 8 Ay b AR okl LA BB e
di f T er entinhibitrs (@hé-cel pradiferpon agentsy,, whitle propeny it telieved thiafise F6nInNPBDEOCS
- WO 0512..PCT/ GBA /.03864 -30_ K. Voposi',s sarcoma; haenmangi oni a, acute and
chrom' HOPLPTRPELICS. {qqardialy thepEpgundsailh presens mveniion are expastrssode

~ alit'oi mungedii e . and chroni g i nfl-apimt i ne_di seases..and
ocular SoALBE Rl oF Gisailgs ShANA coRulB AL JRARS B SR ERR N
aspect hofenzbtmﬁ,.rimeﬂ?ioompbhmisaﬁ)sbquxslﬂﬂit(ﬁ@d;dﬁcd:epcpmhﬂngib@tf:rﬁé%ctﬁ5{ ormula (1), .
or a pharnmaceytically acceptable salt or in vivo hydrol ysabl o ester

t her egf ; Eﬁgﬁqoﬁ@%m{%ﬁ & %@PSF‘@W@% Haysgherecmpaundhof tha presettdnvantionf a
coinpound L ¥ .l ca eptabl.e salt.or |
Vb hydraPyda s ARG tepn 1 br i BARGEBERUELER! (e R ERLA Ry iR
of a ¥edi CRfentzyies, iiestheicombbendsmustind ised t@producin ankstbBferdtivB iebebior Y

(anti-cell-prol if&)erat i,on) effect in a warm bl ooded animal such as man

n a
Par t i cul afyiated pépng oriin,parh by theynkibriopof CDE. Sucte @ gompoundenfdhe inventiomtisy i nt o

or progressy th ’ i nhibiti.qn o CDK4 . and/ or. CDK6,
cspoci ol |5 ERD O HEES oo P B o add g bl o oS Mo R R Ect AL G | <
provi ded manyoeromon hafnah Benckarsith as le(laemi® tn@biRha] WAL VldnC AdctaY, siGiasdH abl e
salt or in vivo, hydrol ysable ester thereof, -as :

prostate, bladder, pancreas and ovarian cancer. Thus it is expected that a compound of the

20, invention will possess anti-canpef activity against the_.'sé cancers. It is mm addition expected that
a compound of the present invention will possess activity against a range of leukaemias,
Iyniphoid malignancies and solid tumours such as carcinomas and sarcomas m tissues such as

the liver, kidney, prostate and pancreas. In particular sach compounds df the invention are
expect_ed to slow adirantageously the growth of primary and recurrent solid tumoufs of, for

| 25 éx_ample, the boloﬁ, breast, prostate, lungs and— skin. More parﬁculaﬂy such cémpounds‘of fhe
nvention, or a phérmaceuticaliy acceptablé salt or in w‘izo hydrolysable ester theréof, are |

-+ expected to inhibit the growth of those pnmary and recurrent solid tumoﬁfs Which are
| associatgd with CDKs, especially those tumours which are signiﬁcantly dependen_t on CDKs
~ for their growth and spread, including for exa.fnplé, certain tumours of the colon, breast,

30  prostate, lung, vulva and skin. | - | | '

It is further expected that a-compound of the present inveﬁtion will poséess activity '
é,gainst other cell-proliferation diseases in a wide range of other disease states including

leukaemias, fibroproliferative and differentiative disorders, psoriasis, theumatoid arthritis,




" method o

' def| ned herein before in the manuf acture of a rredlcarrent for use | mA Q005
- treatnment of cancers 15 (solid tunours and | éukaemias), fi broproP| ferat Ive
‘and di ffeﬁqﬂg JRkive disorders, psoriasis, rheunmatoid arthritis,
sar coma, haermengi oma, - acut e and chroni c nephropat hi es, atRETEHIL 05985
at heroscl erosis, arterial-restenosis, agpa nmune di seases, acute and
chronic infl amrat i on, bone di seases and ocul ar di seases vm' th retinal’

vessel bgtgr 1| ers.. 2 .

.Accor di ngﬁ{’ ahg@dﬂ}agaé% ﬁﬂ%@ﬁé’% E‘% it: alfﬂ%le\% aélier?ﬁ:gqrgmﬁ,s
provi ded aﬂenai&édﬂﬁtbsispﬂutﬁmﬁuﬁﬁ digeadess edilte apdtigohia Bhﬂarhﬁ&ﬁon, bone diseases and
(anti-cell-proliferation) effect. in a warmblooded aninal, such as man “in

“need of §€F@ﬁf@1§@éﬁmrmﬂ%§@@é@lﬂi§@§°§dm nistering to said aninal . -
ffect f d t I P larly,

an i nni bi tory T flsefaifg RPRIERER il il ARG B bt qaﬁﬁégmoﬁ%ﬁﬁ‘és?f on
n thr omlﬂ@g) e e eutiBdliyRick b0 balPr i@%hﬁ%}sa%dés% %&?@t as

‘especially According to-a further feature of this aspec -
- i nvent i odefingster¢igbeforadotest a, amedlbmueﬁtnmdﬁhcdsmmﬁlgccanmlnﬂ of {hel forrmdhi(b t or y

R e L
effect i Vﬁe&%&fﬁre%ﬂﬁﬁﬁiﬁ&%@o g %ﬁtﬂ&@hﬁﬁ@@ggﬁ&f&dﬂe@ 3% & er ein

acceptable salt or in 30 vivo hy e ester t
“before. Eﬂ;nblrtmyl(arti-ye;ﬂ-gmh[ferhmdm)teﬂl‘eyt mfafvmh:—blsod@i admabshch s ﬁfaﬁ.vmrhmﬂ@rlﬁ,nt ry

I nto,or progressio hr ou e S phase I, nh| bition of CDK4 and/ or
g CDK618 é‘%&g e&& tis V@%ﬁﬂ_‘g’@@iﬂ?"e ey ini9 A PERETCssin tb@@sh tengphase by
addltlon?kh. ﬁ%ﬁ%&”@rﬁ&t&bﬁz;?ﬁ@/ﬁfg 6, blRclalyeaskon there is provided a =
tu '

eati ng caricers eukaeni as),

fibroproli fer tdcurlingith aifufther faturadf meuﬂneﬁﬁmﬂehﬁe ippovides h%omp&ﬂiﬂ@ﬂtﬁbd
arthritis; posi s sarconm, haeman% @h acut e and- chroni c nephropat hi es,
86

at'her oma fma% 2 <on aphssmaceuticall acgep eyivoduidselysabircestayithasenfoas  acut e

Taosel " pRfindiRTTRELRE dRABncREEREE -ANaR R ol BORR R LGB
 such1§r egéotirtimobiscdnd 1&&@@@%&&@%&:11&?&%!3.&@ diferSiati-dive AisoRderaps@idsRet i ve
amount of. a conmpound of fornu or a pharmaceutically acceptable salt

or in. viVeeuaiel ay@aﬂs&m&sammaebaera@l&rém,rﬁéutera@ﬂ@hwnmaphmpathws

Part I { t .

war m bl oadsiPih e haY AR n R R} R PP Bt enEomit cn
~ conpri sesnfedninaiied, Hohe gisbases Bl Sculit diRthscRvittefckisl ekl PrOMEhG, parteampRuNd
of formula (1) or a pharmaceutically acceptable salt or in:vivo™

hydr ol ys%@%@i@ﬁﬂﬁq{@ﬁws as defined herein before. In a further aspect. of
the bavent hon Acc%fcﬁng ?o P f‘lﬁ‘neld 8903 BP &usnaasﬁgc %he mven%nscﬁere is provided a

" method for producing a cell cycle mhibltory (antl-ceﬂ-prohferatlon) effectina Warm—blooded £

animal, such as man, in need of such treatment which comprises. adm;msterm_g to said animal ,
an éﬁ'ecﬁve amount 6f a comppund as defined imme&iately above. Particularly, an inhibitory | _
‘_eﬂ’éct is produced by preventihg entry into or progression through the S phase by inhibition of
25 CDK2 CDX4 and/or CDKS6, especially CDK2. A
Accordmg toa ﬁthher feature of this aspect of the invention there is promded a
method for producing a cell cycle inhibitory (anti-cell-proliferation) effect in a Warm-bloodeti
. animal, such as man, in need of such treatment which comprises administering to said animal
_ an effective amount of a compéund.of foimula Dora pharmaceutidally acccptablé salt or in
30 vivo hydrolysablg ester thereof as defined herein before. Particularly, an inhibitory effect is
~ - produced by preventing entry into or pro gressi'on through the S phase by inhibition of CDK2,
 CDK4 and/or CDKG, especially CDK2. | |



whi ch conprises a conpound of the formula (1), or a phar rraceuticaﬂ'BWAR 2005
acceptable salt or in 15 vivo hydrol ysable ester thereof, as defined
“herein before in association wth a pharnaceutically- accept abl e diluent or
carrier -f $fOWEW5IH the production of a cell cycle inhibi tREFEGB01/03864
(anti-cell-proliferation) effect in a m bl ooded ani mal such as man_ In a
. further aspect of the invention there i's "rovi ded a pharnaceutical
conposition V$ICh conpris s a conmpound of the fornula (1), or a
phar naceut i cal g‘? %%aife@ ﬂfﬂiﬁ@ﬁmqi@fﬂh?mwyglaﬂl@lammdedmr eof

| def ticall t abl
a1 oot " el ?F%‘?@%&“ﬂﬁ%ﬁ? SBEEARIGH S Mol B BRE R B o or s o
| eukaem afifferchiiltivendisiriée rpRbiags, Stinidid SRR, RlabyPs Qié&hi%aéﬁaﬁ’%%h,as' S,

rheumatoid arthritis, Kap03| S sarcons, haerrangl oma, acute.an ronic
nephr op at%‘P'@sandé%lFfé’ﬁ%ﬁ%’ aathieso slbereonys a@eroatﬂ@l@ﬁls,aartenebltemm aulairhminneune |

di seages, g;acute C bone ases and ocul ar

di seages %gété aftﬁ a]?c{]{’:/hg&s}lg P%Fglfﬁ"&g I}ed#sea{;eﬁag \‘i@g%‘iﬁqaﬁ I such
as man. |vessel ﬁmﬁf&@ﬁo@SﬂQWanﬁfblMlﬂd'aﬁﬂﬁ‘dltdueﬂaiHl%ﬁein'néecp&?s‘ﬁbﬂﬁ-g tthent which .
. pharmaceutical conposition which conprises a conpound o ?orrru a .

or .a phareesgises adminjsteringdp sait hninwd bn effective amomboﬂwaﬂm;jcm&ébf Boreslall) or a

- thereof, s defl here| before i n tion with a :
‘phar mac o Rk N %"9’ © Al ‘?Iéﬂt‘”"Biyﬁfé’iysal?léFs%ﬁhe’iﬁ’%aﬁ definpd hereischofere: of o
-.cancer in a VidrHe O o
~entering DNA synt hlgm Sﬁ%%z?ﬁ%@etd%i%&g 8ssent ga?%%pﬂn g&gb %5[ g‘l’V\D -

02/ 20912 sciracBan D366d of SIGR tieaintenttvhith canipn‘s’&stﬂd&ﬁmﬁﬂeﬁhg &Ssaﬂlﬁﬁm!apaﬂl ation:
the body fromtoxicity of

nay al soeetﬁe ﬁseful protecting nornmal -cells of
cycl e- speetf eﬁ'ﬂﬁ%@lﬁ‘?ﬁ”@ﬁ?ﬂd&%@ﬁ{% ula (R BiphrHCentioalik acasptahleagalt or ipr event
progresm%hmlglytsmeg&éllth&g% deBnOPEdBh ok s which could Iimt the. '

toxicity of cycle--specific ar maceu |caI agénts which act in S-phase, G

or mitosis. Suare furthereaspeécd nfﬂmm&ntm thete ispréidedy shivembientic CoR@béitibRss _
normatllyﬁ?va]El ociated with these agents. Therefore in a further aspect of the-

i nvent i onViiRR cempEsesa somponnd of b fanda 4, o @haraacentically aekeploblsdsaliloovie or a

phar qace bl e ter thereof for

use gg ab%ieclp]?}dr&gt ec %%%qgeggﬁﬁégdleﬁﬁre or e@eﬁ&é%&fgﬁ(ﬂg E’ﬁgét of the ,

i nventi Omhahnac&uhealbﬂ‘-melﬂaﬂe dile@nppeditieior ﬁwlﬁlﬂlh@%roéﬁbtfoh)of%%eﬂlﬁf(dlé‘e‘j above
or a phar, aIIy acceptabl e salt or in vivo hydrolysable ester thereof

“for use |’~H§3§ tire5llmEg %@#PWW%W@M anpmalugle pt mat. mal i gnant
conditions wtpy ziaﬂ%&ﬁé%ﬁé& of Blo iRRGRS there is provided a pharmaceutical composition

which comprises a compound of the formula M,ora pharmaceutically acceptable salt or in

_20 vivo hydrolysable ester thereof, as deﬁned herem before in assomanon witha

o pharmaceutzca]ly—acceptable diluent or carrier for use in the treatment of cancers (solid

tumours and leukaemias), fibroproliferative and differentiative disorders, psonas1s,
rheumatoid art]_:ritis, Kapoéi's 'safcoma,r haeﬁlaﬂgionia, acute aﬁd chronic nephropathies,- '
athercma, atheroscierosis artérial restenosis,'autoimmune diseases,' acute and chronic '

25 inflammation, bone diseases a.nd ocular diseases w1th retinal Vessel prohferatlon, ina

| - warm-blooded animal such as man.

‘In a further aspect of the invention there is pfoVided a pharmaceuﬁcal composition
" which compnses a compound of the formula (I), or a pha:tmaceutlca]ly acceptable salt or in -
- vive hydrolysable ester thereof, as defined herem before in assoc1at10n with a
30 pharmaceuﬁcaﬂy—acceptable diluent or carrier for use in the treatment of cancerin a

warm-blooded animal such as man.-
: Preventing cells from entering DNA synthesis by inhibition of essential S-phase



" Exanples of pharmmceutical agents for treating malignant cdnditigr@ﬂ@q@m
are known to cause hair loss include allcylating agents such as*ifosfam de
and cycl oglpappbsipi de; . 15 antinetabolites such as -methot reyatRmaiinsss

. '5-fluorouracil, genctitabine and cytarabine; vinca alkal oids an 'anacf‘ogueSo
such as vincristine, vinbal stine, vindesre, vinorelbine; taxanes such as
paclitaxel and docetaxel; topoisonerase | inhibitors such as irintotecan

‘and t opoimitigting actiyities eudhcasdIDK D iiitinticn B¢ Hlsd e A0efar iaRirsketingtanmar a8l N,
‘m toxantrone, actinomycin D and mtonmycin; and others such as etoposide

and tr et tsdiody fom toxicinficyelespprifie pbarmanentioal agentsolvhititien oHERERrod 4okill
formul a aor._a _pharmacegutical l.y. acceptabl e .sal t . L.p.viva .h ol ysabl e

“ester thélg%slﬁt;prﬂ%‘ﬁg%%n. icsﬁ 8?‘3%“??101-&?@ BFgga‘f’eJ?l © lﬁ ﬁ?nﬂpthﬁrji‘%?ﬂ Py‘ig]‘r‘rfryéyeéf '
‘the abov gyl SRAGRHSuEBE] AHER WhicH dbt {5 Hhbdds GaNE itRR. SREPHRLEGE mbpr MUl &
(1) may be adm nistered. by syStem c or non systemc neans.’ Particularly
. the conposhlt infhefroevemtion of hainjossagrzally asseizedwithyhasengayst eni ¢ means, for
- exanpl e topic adm ni stration. 0'6. MAY 2005 WD .02/ 20512 PCT/ GBQ1/03864 . .
.-33 effective %ﬁ%?%&ﬁ%ﬁhﬂfﬁ%?m@m@e{qlfprqyﬂ%Wﬁ?&e af?ceawﬂay

accept abyg a8 abfindd abloe otk ﬁ‘ﬁarﬁiﬁgélﬁidﬁﬂ%mc%{)ﬁﬁ%ﬁsﬁgﬁo?%{ﬁ9$ h&d}ﬁ@’uﬂ}ié E@é}gtgl £

sequenti al or separate adm nistrationh W eftective anount o o
. phar maceturiuselas agelbprotéutivengemtg to a further aspect of the invention there
I.s- provi ded.a_pharmageutical conposition for use in preventing hair loss: -

ari sing from (HEreEoTedR pdwthes psnes} P fveetoritbernprovidadn eompovad b forgmal.
%R dERRRY 4 g - Dor 190 ticall
coel] abl S SRR ARTE P o BTy pReUb R, alche iy S BERERG B et

phar macedbriwsalin p@esiiting initlesoaishig Bomwhé heamphrsimaRukhi@nlitions heRt abl e &7
diluent or carrier, According to a further aspect of the present invention
there i sPhimiacgirabagais 10 conpri si ng a conpound of formula (1), or a :

B phar maceut | CAS o PRAsEeP G Sherdhol b SRR Sulicins o e Slilo T

. cause haikiudedsf loddaeld Mtylatingaddnts Ch ad SHSfEMidY adRScBPESPRImIdRY ent i on

_there_is provided a kit -~conpri si ng:ﬂr 15 a) a compound of formula (1), or a

phar haic e getigtabglits sughias mathetegxatey - fluerenryal, Byaieisabjmrdrideoytaahioe vitear eof , in
condi 11 ofdoid R0l v oL yBERRER itveliine A Rne introlits ManG e or m
and c) cedpadiilel BR@AScotaXel; GOV RN I5/hiBitbrssBéh AMHnRREANInd RPBBRad ;07 M5 -
‘ 6)ftdtoxic anﬁbioti_és such as doxdrﬁbicin, daunoi‘qbicin, mitoxanﬁ'one, actinomycin-D aﬁd

| : mitomyciﬁ; and others such as etoposide and tretinoin. S _ - |

20 ° o In another éspect of the invention, the compound of formula (I), or a pharmaceutically |

o acceptable salt or in vivo hyd_rolyéable ester thereof, may be administered in association with a | Lo
one or more of the above pharmaceutical agents. In this-ins_t.m.lce'ﬂle compound of formula (I)
may be administered by systemic or non systemic means. Particularly the compound of -

. formula (I) my may administered by non-systemic meéns, for example topical administration.
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20 Accordr ng to anot her feature of the |nvent|on there I S provi a‘ﬁd t he f
of a conpound .of the formula (1), or a pharmaceutically accept f i ﬁ%‘afaﬁ
in vivo hydrol ysable ester thereof, . in the nmanuf acture of a medi cament for ‘
the preveYQ8H28542 hair | oss during treatnent of nalignant BOMIBOL/05884 Wit h
phar maceutical agents. According to a'fu#her aspect of the present .
“invention there i's provided a conbinati® 25 treatnent for the prevention
cof hair Io rrprrsrn%the adm nistration of an effective anount of a

conpound qompougy obfosmylath) et e phamagewiseBy aetspiebleaklt ovin i n
Vi hyd | t th
Z)'héﬁ’mze{r?%vtétrt‘y?yg%@%% ot BBt B8R, oA o natdet AoBiniaerion arithan

sequentrabﬂ'ﬁjhv&@ﬁﬁiﬂﬁt@f@ﬁlph&hﬁ&deﬁﬁt&ﬁ@ft an effective anount of a
‘phar maceut i cal nt for treatnment of malignant conditions to a.

war m bl ooded, anr Ofdielgéfha ﬁmeaéspﬁﬁmf%mgcm@dhabMOMdedsrphannﬁcemﬁml dose -

el e Etnddior BELA0E thbGinithe REPREY i F! S RHIR b mBian e
MAR 2005. mtap@arﬁa%ta@aeg;ﬂﬁﬁatgéa?ﬂseeslaﬁﬁ)n QR bF R ), Bea OUL e Of

adm ni stration.and the severity -of being tre t’ed A unit. .dose.

in: the rahye acmttcaﬁ)( mpbbleﬁahoﬂzmmﬁd@drm wodr)the}:ecﬁpan@aktgphmaceuucal
envi saged. ﬂ%he CDK. i.nhi bit or ct | \1 def |t£§ﬁd herer nbef.ore may be applied
as a sol e *¥FErg5Eosiatiopgyth; Jarentaiie dilrent ensa¥atnd of t he

i.lnvention, one t h conjoint
t reat nent mybégg%frﬁgaggﬁggﬁ%\ag %wﬁgﬁg%%ﬁeﬁggﬁgﬁe?ﬂsﬁen ?Sﬂlgr separate
-adm niGt radampnsmg achmpowd ofi fomalla @ pensnitmadititdlly dceqaibiesdl orlin vivee fiel d

, 4 medi c% ﬁ@m O%%irpretg I s.normal] practjce to use a, conbi nation of .
diT f er ent TFPIEARS giveh and @ Phatmogeuticabagephior dieting mplignanteonditions thatic al
oncol ogy nt(s) of such conjoint treatrent in-addition to
the cell gg%@ﬁ?ﬁ%ﬁ%%%& reat nent. defined herei nbefore may be: .10
surgery, radi otrltcematmgtorafohbei‘mtsﬂmt&D&epﬁtﬁﬁtﬁ@ﬁ@h@ﬁr@m@r@ﬁﬂe@ﬁ&f three.
mai n categories of therapeutic agent:. (i) other cell cycle inhibitory
agent s t haPMRB#REDbY the same or different mechani sns from those defined

her ei pbef ens., # o
tarroxr[?en %‘rmetglrb(#eenrqe ﬁ pg?xoq% ?ﬁ%ﬁnas '? tﬁ&e %fgtﬂc}lt"eﬁ’ % ?ﬁpﬁﬁa@gogens
(for exanpkt&-tﬁiemeﬁhﬁalﬁrﬂmﬁit@b@gefmrmt ase i nhr bi tors (for exanple '
~anastrozole, letrazole, vorazole, exemestane); antiprogestogens,

anti andr ojeAsh We@@rﬁe@ for G’F%imgdéahmm@di s ﬂ@iwdmmdmse@pdmsemne e

acet at e) _ alsmlﬁd unit dosage form and
| | c) container means for containing said first and second dosage forms.
20 According to another feature of the invention there is provided the use of a conipound )
of the formula (I),r ora pharmaceatically acceptable salt ot in vivo hydrolyaable ester thereof,
- inthe manufacture of a medicament for the preventlon of halr loss dunng treatment of
- ‘malignant conditions with pharmaceutical agents '
Accordmg toa further aspect of the present invention thete is provided a combination
25  treatment for the prevention of hair Ioss comprising the adn‘tinietratioﬁ of an effective amount
of a compound of the formula (I), or a pharmaceuucally acceptable salt or in vivo
‘, hydrolysable ester thereof, opttonally together with a pharmaceutically acceptable diluent or
carrier, with the stmultaneous sequential or separate administration of an effective amount of |
a phaxmaceuncal agent for treatment of mali gnant condmons to a warm-blooded animal, such
+ 30 asman. _ _ . S , |
 As stated above the size of the dose required for the therapeutic or prophylactic
 treatment ofa particular cell-proliferation disease will necessarily be varied depending on the



agoni sts and ant ago_ni sts (for exérrpl e gosereli n acet at e, | uprol’i dﬁd e

“inhi-bitors of testosterone 5a-dihydroreductase (for exanple fi e éﬁlzcg%%
anti-i nvawioannzagent s (for exanpl e 20 netal | oprotei nase i nhjhi i ke
mar i mastat and i nhi bitors of urokinase plasm nogen activat%&"hg@‘?ﬁf%r
function) and inhibitors of growmh fact-@4-function, (such growmh factors
i nclude for exanple platelet derived growth factor and hepatocyte growth
factor shost tieateti it @6iste P SrSstra86A Whil tHeaEt @1ty 3P gﬁﬂé ind} qgLor
receptor _antibodies, tyrosine kinase inhi Bl oy o e gg??‘%gpg%gojm“ ¥ '
ki nase i ARveon s @nge.datiexasle. i) 0Cmglkg plefdrabipt iS0ahghiinanmlget.i ¢ drugs and

conbi nati ons e . used.i. i cal. ,oncol ogy, such as antinmetabolites
- (for exanple an??ﬁ%&‘ﬂ@@ﬁ’?’ﬁ@ﬂ&%g%%@%e ore Ty b pepligdasreold thaepy or
~5-f | uor owagGhvolve) ¥h hifitiah &b In f"l‘ﬁkﬁi&] , 0sine arahinoside).
~anti turmura?antoi‘lgi otics .??o-régizgtrrd e ant rg%%/@% ?\Ig%/&ﬁlﬁ%eé 0(5%{811 st'l?’}djor
~ daun’ Dy ramensi Bedli einjoinbinehtingairmiy bé ahisvied bywmelydf the HRAGHIREHY %E(giential ,
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 mthramycin): pl deri yatives, (f mpl e 30 cisplatin, [atin):
Al kyl at | A Siie ah e ividyacimmoseds o tedrptaiiin febidngbuci |
s ied ! ) . JENT RIS thi ot ona) -

P Do e A RBRSAP A H e broOREATLEEs oA AR Bt oD Bkt to
 taxoi ds heMeatlhpatient tvdthatmecee) In ﬂe&c%ﬁcﬁﬂ%e\ﬁ@é@@éﬁﬁéﬂe%t@ﬁisﬁﬁ?% ofp4 - 35

t opoi sonerase jnhibitors (for exanpl e epi podophyl! ot 0xi ns e etoposide »
and t eni PEEMEBt i1 adgition to e colbgysiedahibjtoryAatmetitigfined heércisbafbpanty Ioé: t he o

S inv i O] re ' ( ar eutical: product copprising a cqonpound
BRI s e R S R D R S R
. subst ancef theragedticmstnher ei nbefore for .the conjoint treatnment of cancer. | &
addi ti on .So th{:;-f]iﬁ{r1 use in therapeutic nedicine, the conpounds of formula (I)

and t hei @ phafsneadleyclainhibitortegsntsthet work by the sansd aratiffsefildiedianisms from

‘phar macojagi | he devel opnent- and standardisation of in vitro
and in v#@gé gﬁsrlehgl%%%ﬁrfééo br the evaluation of the effects of inhibitors of

cel | cyc(i) actytyithiyc hgentsHueh ak filocdib e t@; .o 1 abbits,

nonkeys, rats 10 and m.ce, as part O%E%tbgfg searpgﬁ orﬁ%ggv&?ﬁ%fre%%eutic :

agent. . Talp%ifrae dsploxifsnn dodquyfaneh peegestogénsd forpasipleanegesirolorsiate) s RAEse USe

and nedi ﬂ%sg nuf agt ur e the alternative and_ preferred :
S

f eat
embodi ment e cor %ﬁ?ﬁﬁgog(ﬁe’ﬂrﬁé%ohﬂ\Y@WF?]GTFWE%G&&F%EP%?WS%O appl y. .

Exanpl esantiandrobBnsT{ier vt HeRniid hinaw:ae biéaLdfaﬂdg}e SfbrtérohB il YRR MM

limting exanples in which, unless stat ed ot her w
, agonists and antagonists (for example goserelin acetate, luprolide), inhibitors of testosterone

Sa-dihydroredubtas‘e (for example ﬁnasteride), anti-invasion agents (for examplé

20  metalloproteinase inhibitors like marimastat aud inhibitors of uro'ldnase.‘plésmjnogen activator
receptor function) and inhibitors of growth factor function, (sucﬁ growth factors inclﬁde for |
- example platelet derived growth factor and hepatocyte groﬁth factor such inhibitors include
growth factor antibodies, growth factor receptor antibodies, t_?rbsine kinase inhiinitérs and
serine/threonine kinase inhibitors); and | o -

25 (i) . antiproliferative/antineoplastic drugs and combinations fhereof, as used in medical
oncqlogy,' such as ﬁnﬁmetabq]ites (for examﬁle aﬁtifolﬁtes like Iﬁethotrexate, -
ﬂudropyrimidines like 5-fluorouracil, purine and adenosine analogues-,' cytosine arébinoside);
al_gﬁtumopr antibiptics (for example anthracyclines like doxorubicin, ‘daunomyc.'in, epirubicin
~and idarubicin, mitomyr_:in-C,‘dactinomyc_:iﬂ, mithramycin); platinum deﬁvatives (for example

"~ 30 -cisplatin,-carboplatin); alkylating agents (for example nitrogen mustard, melphalan,
chlo;‘ambuci], busulphan, 'cyclophosphamide, ifosfamids, nitrosoureas, thiotepa), énﬁmitoﬁc
~ agents (for example vinca alkaloids like Vincristin: and taxbids like taxol, taxotere);




(i) tenperatures are given in degrees Celsius (C); operations were_carrj e
‘out at roomor anbient tenperature, that is, at a tenperature i'rpg%"‘ﬂr@ﬁge
“of 18- 25%6&'&059{ gani ¢ sol utions were dried -over- anhydrous magnesi um
'sul phate; evaporation of solvent 20 was carried out  usi ngPG/EBIASFe4
evapor ator under reduced pressure (600-4300 Pascals; 4.5-30mHg) with a
bath tenperature of up to 60C, (iii) chromatography neans flash

chromat o YRE ) r ,chromat qqr aphy ., .(TL was, carri ed
chr ot O M n s BB bl e BCRSE AT RE AR ol s 02
f ol | owed amysadiics, espbtdcanlt et dingTB Shithifes oftRe inPbntioRThds ishaba gn only; (V)
final products had satisfactory proton nuclear magnetic resonance (NVR)

- .spectra Mceuﬁ@éﬁ@[ﬂ@tm@ﬁmmon@du;ldyf thedernarle () iay defifed hefditHegdreat i on
brocess. daudn aRRETE el PRESP Sorap e abripreior osambit et of

- requi sed;cang®. (vii) when given, NVMR data is in the formof delta values for
~maj or di agnostI;cmé%tons, given in parts per mllion (ppm relative to
~tetranethyl sil LONVB) theedr W i thompasic medicdartie canpands befbrablaPaHBeir
usi ng perdeuter.i ﬁ%agi rreteg%l -sul‘ghox'i de (DVBO-d6) as sol vent unl ess o

ot her wi sé’i‘?ﬂ’a‘i‘, eabeally agceptghigsalts grplsgighy a9 pharmaeglogipe trols gsthe depdogment )
- chem cal 5% I " | D ' syhhal.s are used;
(1) sol yomHALRILaHEn SRl it ahiPln VAR B Tor b O SY R RReR P ia e
spectra \ehibitexsrofeell hyce aetlvitytin Dbomkey giinedls stich b 64tk 'dogs, ValHiE, hbnkd}S8, rats
chem gal i,oni zati on ééil ) node usi nig a direct exposure probe; wheré

i pdi A8t e A BHES A8 iPaT ?@WH@Q@@W CHPCBICAZERBN | npact (El), fast atom
general Ty, only o ovE pBick Bl ok Robiedk ol o @t o HiSrilayStipmgent
unl ess otthamfacierefeatres, thé lerm@ive ah@ prefertidasnbofirhdnfybf fhe cdmpohRS D At ed
ot herw se corrpotégds, cgnt aining an asymetrically substituted carbon and/or °

sul phur 3PERARBIesHbed bewm slesamplied; 10 (xii) where a synthesis is :

; descri-be(};@l@%ng anal ogous to that described in a previous exanple the

anount s the mllinmolar ratio equivalents to those used in the-
previldus exanplies ingetition willewhed iluétRgedtRbihe Yo lRwias Bol BMRIRESAMPRE h whi

tetrahydrofuran; = DVF N, N-di-net hyl f or mam de Q. _ Aoy W éﬂ’z
© 7 unless stated otherwise: ' . ' ‘

- (i)- teniperatures are given in degrees Célsius (°C); operations were carriéd out at room or
| ‘ambient temperaturé, thatis, ata temperatﬁré in the range of 18;25°C;- :
(i) organic solutions were dried over anhydrous magnesium éulphate; évaporation of solvent
20  was carried out using a rotary evaporator under reduced preséuré (600—4000 Pascals;
| 4;5430mmHg) with 2 bath temperature of up to 60°C; | l
(ﬁi) chromato graphy means ﬂashlchr.dmatography on silica gel; thin layer chromatography
(TLC) was carried out on silica gel plates; ' L
@iv)in géne:fal, the: course of reactions was followed by TLC and reaction times are giveﬁ for
25 illustration only; ' , _ | _ _
~ (v) final products had satisfactory proton nuelear magnetic resonance (NMR) spectra and/or
‘mass spectral data; _' ' ' '
(vi) yields are given for illustration only and are not necessaﬁly those which can be obtained
| by dilig;‘rit proces§ deveiopmentj preparations wére repeated if moré mﬁterial was required; |
- 30 (vii) Whep given, NMR data is in the form of delta values for major diagﬁo_sﬁc protons, given
- inparts per million (ppm) relative to teixamethyléﬂane (IMS) as an i:ﬁtemal standard, |
determined at 300 MHz using perdeut'er'io‘dimethyl sulphoxide (DMSO-dg) as sdivent unless
otherwise indicated; ' '




- 15, DWMFDMA di et hylf or mani de di net hyl acetal ;. Et QAc . et hyl ac%\t at e R ZR{ECH
‘iret hanol ; "Et OH et hanol; DCM.di chl or onet hane; and 20 DVBO .
~ diinet hyI%@)ﬁxgge XVi i ). where an tsolute SCX-2 colum is referred to,
this mean exchange" -extraction cartridge for adso?ﬁ?"‘%ﬁ‘?”@?“ba& c
conpounds, i.e. a polypropylene tube coBed ning a benzenesul phonic acid
based strong cation exchange sorbent, used according to the -manufacturers .

~instructi AR5 ﬁdmmvlerﬂ&(ﬁfﬁﬁaj ins0 5 PEI imted, 25

Dyffryn Sglﬁr?ess ‘Park, Hengeod, M %@ %% ﬁﬁﬁ%&]@%h&%@&;\l}i i) wher e
an | sol ut(E)anivest mtibsiame gienrie velunedvdinme (ﬁvptemmadan i on exchange
extraction, cartri d e for acjél rption of acidic conmpounds, i.

pol ypr opyF:HEsy Wétf YRTCIPRTHE 32 Seation engrgy oh &0 @WHP@H@MWEB%@@@J@@ a silica

IIo{rj:{ telr ?\gte [ g%%% @C@ﬂ;{oﬁgr oI ogl es % b&ege’%&é}%%ﬂdﬁlc us%ﬁgg@@%%ﬁ?ﬁ%ﬁeod
30 M d Giamngmn,imgéct (BFPSfRkmborbardiaes %Eéﬂ'os?ﬁ!yl(EBP) vahef Rir8e 1O,

this nmeans an extraction cartridge for renova
‘pal ypr opyAre s&en; gsnewdiy clyiiong viiich isdisasdhapasentinasy seaireportest; dndlgn]esrs t he

Uon o OIRSBAEI RS SR %&%&é@?&géha%?“&&% 2 L Galitornia,

Z- a- Chl Or(ﬂgrﬂnﬂdsﬁﬁﬂate‘&l ditReriviselbolpBineBZdhtafrin bi¢mriaudri de

..

. (45ng of a 60% suspension in nmneral oil, 1 mml) was adde to a L
‘stirred, %ﬂ@éﬁb@ha@mlﬁyéaﬂbﬁMKmﬂm nopro~- 2-en-| -oyI )-2-nethylinidazole =

(100 o and ani Q.56mmpl ) in dry
{ butnor GRS iyhingf i gisreedl 78 b il Bcisco A dsatibed o abroaias evpmple
~ tenper at Yhe ah8ints Ss8d nene%nnnee1a9ea%ioealuﬁ¢a1e£%€to%osfe%e@ﬁ tﬁegfa%mszla%n le; L7
reaction m xture was allowed to cool and the volatiles were renove %

evapor at'i(@mi) tithillossngithbrevaations dipesioted used: vat er -(20n1 ) and. acetic_aci d
(671il) was aer"l and "t he so | O xtracted with -DCM (3x20m ). The
extracts were COhbi ned, dried® ?" d 10 the sol vent renoved by

- evaporati om Thgpfgesi due was. . NRraichdiRdtdham@ddm chr omat ography

15.  'DMFDMA dimethylformamide dimethylacetal;
" ~ EtOAc - . ethyl acetate;
MeOH _ methanol;
EtOH ~ efhanol;
. DCM - dichloromethane; and
20 o DMSO | - _dimethyISIthoxide. :

xvii) where an Isolute SCX—2_colun1n is referred to, this means an “ion exchan‘ge” extraction 0
'cartri_dge for adsorption of baeie compounds, i.e. a polypropylene tube containing a | o
- benzenesulphonic acid based.strong cation exchange sorbent, used according to the
manufacturers instructions obtained from International Sorbent Technologies Linn'ted,
~ 25 Dyfiryn Business Park, Hengeod, Mid Glamorgan, UK, CF82 7R.T
| 'xv1n) where an Isolute amine column is referred to, this means an “ion exchange” extracnon
ca:rtndge for adsorption of acidic compounds ie. a polypropylene tube containing a amino
silane covalently bonded to a silica particle used accordlng to the manufacturers instructions
. obtained from International Sorbent Technologles anted, Dyfﬁyn Business I-‘ark, Hengeod, |
30 Mid Glamorgan, UK, CF82 7RJ; | ,
| Xix) where a Chemelut column is refexred to, this means an extracuon cartridge for removal of
- water, ie.a polypropylene tube contammg diatomaceous earth used accordmg to the

manufactlners instructions obtained from Vanan, Harbor C1ty, Callforma, USA.



"elutlng wth DCIVI/ MeOH (1.00: 0 |ncrea5|ng in polarlty to 92 8) to give the

title conpound 33ny, (21% as a solid. NVR: 2.35 (s, 31- 1)0§ﬁ\%200
- (d,.111), 7.23 (d, 1H), 7.30 (f, 1H), 7.67 (s, 1H), 7."72 (s )%05

L (s, 111) VO ERRS® 1H), 9.62 (s, IH). 12.15 (s,JH: mz: 2BETIGBBI/EsGNUI € 2

. pitrogen at

. 2-(3-ChloronLno) - 4- (1, 2-di et h Ii’m'daagl-S yDRvrimdine y_~

' 5 (3- D net hyl am noprop-2-en-1- oyl)-1, Z2di"net hyhm dazol e (Method 1; 11

ling, 0.58mmol) and 3- chlorophenylguanldlne (97ngy, 0.58nmmmol) were treated

as descr ilixample1 Exanple 1 to g| ve the title conpound 5 1ng, (29% as a
[ i 40 Dm 3. 6.98 (d, IH; 7.15 (d, 1ED, 7.30

: doudingg g 40" (d, IH), 9.68 (s,

|H; nlz: 300. o@iﬁn{;@qcﬁe (4?111@6!‘&1 609 Asﬁ%smtﬁﬂlhé&ﬂﬁi ql qﬁgﬁ b%%ah Qﬁtﬂ 6%

."'SOdI um hydride (167ng of a 60% suspension in mneral "oi
 ‘added t o stizted sispession abp-Ehdinmthyddminoprop-2-en- —oyl)-z-methyhmldazole (100mg,

N TN TTO S IMPOTNE E T

- I - but augfifdde 112% m?'ﬂgl%r A¥ishirRg Qgttrsltﬁ ettt Hrqs%jhﬁfeg(an&]'/fﬁa@&%f Fﬂ‘)“@nder

hours e reactiron mxture was a - -cool

~ahd Rut hdbr phhoyk, gﬂmmahtma nﬂﬁtum/da@gmwedatb leookdnd the V@atles treBemik3d By

sodi um hydride (11 1ng_ of a 60% suspension in. mneral oil, 2. 78mm|% added

and the TAVERQTAEom Theesitus s sesneade water3emilandaacetis agid (07D Wasndded and,

{TiTe o 4y W 3RO U B THE B R Yo R, i BV .

(469910as the sclbvérl re%%d B3 ¥apdration3 Hhe ré&idi vwds pubifled by ca)ﬁmﬁﬂchrd;hatogﬁgﬂy (t,
265 7.67 (s, wg( 80 °(d, 21D, 8.36 (d, IH), 9.37 (s, 111) o
1H); mz: elytBz Wé%@{ﬁlﬂﬂzomrensmgmndmwtgmﬁmgweshﬁuﬂmonmquaﬁl l'i no

i "di ne THion | ori
-2.-anilio- E‘%?h@f oi\% W%W%%dn@ 7E75§a@ppé053(b%’rﬁn 66§£§§ml )
--'cool ed at1mC7nderiHy, .08 NE) U@ IH) NN (< 18Y,119, (51Q4 H); nd/z5Benol ) was
added and }S)Ce qut tf]r)e wag@s]tal)rred( at}%c foF 3%9m nl(usg(gs H)Excgss t hi-onyl
chl ori de vvas renoved by evaporation and the residue treated with a mixture

of T ( 0 and concentrated aqueous ammoni a solution (1.0n). The
m Xt ed for 15 ninutes and the volatiles were renoved by

evapor at | 2(B-CRiMo B ue (1R gint ilimiiak AL sWit Ak, and the
5-(3-Dimethylaminoprop-2-en-1 -oyl) 1 2—d1methy11m1dazole (Method 1 111mg,
O 58mmol) and 3-chlorophenylguanidine (97mg, 0. 58mm01) were treated as described in
Example 1 to give the tltle compound 51mg, (29%) asa solid. NMR: 2.40 (s, 3H), 3.97 (s 7
. 20" 3H),6.98 (4, 1H), 7.15 (4, 1H),730(t 1H), 7.58 (d, 1H),767(s 1H), 7.97 (s, 1H), 8.40 (d,
1H), 9.68 (s, 1H); m/z: 300

Example 3

25 . Sodium hydride (167mg of a 60% suSpeﬁsion in mineral oil, 4.18mm6.i) was added to
.a stirred suspension of 5-(3-dimeﬂ1ylamineprdprﬁfen—l—oyl);Z-methy]jmidazole (250mg, |
- - 1.39mmol) and phenylguanidine hydrogen 'cl'arbonate (275mg, 1.39mmol) was suspended in
| dry 1-butanol (10ml) under nifrogen. and the mixture stixrcd and heated under nifrogen at
. 126°C for 18 hours. The reaction mixture was allowed to cool and ﬁn'ther phenylguanidine
30  hydrogen carbonate (275mg, 1.39mmol) and sodium hydride (lllmg of a 60% suspensmn in
' mineral oil, 2.78mmol) added and the mixture stirred and heated at 126°C for a further 20

hours. The reaction mixture was then worked-up as described in Example 1 to give the title



preci pitated solid collected by filtration, washed with distilled water and
,dri ed under vacuum to. give the title conpound 62ng, (48% . NUR Maﬁﬁﬁ'i(s

, 7.24 (d, 111), 7.72 (m 3H), 7.95 (d, 211 .43 (d
.lH) 9. 8%”{{‘)%2/2@'; m/z: 331. .15 Exanple 5 2-Anil ‘i no-4- (W 2;3 ||m .

- dazol -5-Y)pyrinmdine 5-(3-Di rret hyl am nggrop- 2-enoyl ) - 1, 2- di net hyl i mi dazol e

(Method -1; 314ng, 1.62mrol) and phenyl guani di ne hydrogen carbonate (321ny,

1.62 I t

compound BB ISRt B3 PRRNUAED LIGTIRIRS ¢ iF8, F1¥Tal8, Sy €, o
(t, 1 2085@1,.807 ,18.3 8.35 (d,
1) 0 43 e e s e 3e T T B ey oy anti- 5 y1L(4.
sul pham)yl ani | i no) pyrim dine Thionyl chloride (2.0r) was added .to

2-anili 5:4' Ly -di net hyl i rni dazol -5- "yl ) pyri ni di ne ( Exanpl e 5; 94ny,
0. 36rrrm|£—%‘ggie£ at 0C under .nitrogen. Chlorosul phonic acid (94d, 1..56nmml )

was @ddeﬂ-(@MethﬂﬁnEaﬁélLﬂ-i]E%-éiﬂﬁH 1 i pdrdhidde m nutes, then allowed
- to warmand stirred for two hours at anbrent tenperature and then heated at
90C for 30 on&hivgy}chlenida@<Omi M@ﬁyﬂd@ﬁﬁb@radbnM{ZmﬂQdﬁnidbgoléwdmmdmn and
the resi e W|thtolu The resul ti ruesul :

" chl ori deaﬁf&?pﬁ? ga‘éggﬁggvﬁ cgcg]g&g,t OC wader m(tgp & Bh%‘?gfd%d‘}‘%nd

g t I\/AR 2005
V005 BTSRRI A Bl e %92'8@%%&% PR e

wer e - r enchlerdéyassempoied biyevapcthdor ani tHe eesidue treatelitvithad @dktudetdf I\IoEt erothpnt) ,

and {he precipitated solid collected, by filtration, washed wth. d| stilled
wat el anthdFansanitFietpqurgBTmmoTHeoiivad Srdl Jde g tre Wenstitpdden 42 aiares

stirred g gg}_{yaq.‘%% || ct
was col |l ecte %%rg?@%%@drﬂﬁ ﬁgodtd Eéﬂf Gyh%%ﬁﬁland&%%ggyéﬁdﬁ %3 ﬁﬁﬁg ti’o
give the tebip&afedmplid ﬂdllﬁ:?elﬂ)y ﬁ&ﬁ%n, wi¥Red with. cﬁs‘iﬂlb& wa&lr'hnd an&ﬁuﬁdiar v&‘lﬁum 7.13
(s, 2H), 1H), 7. (s, , 1.73 g ISI) I-P 8.43 (d,
1H), 9. 8@3 &lge ﬂlﬂil;ﬂe Wougd§2msx P)eNWﬂlO?- @3 102(3,2 724(d, 1H),7.72 ~

(36, o, U5 SaaT CAADSAER HOT b “?%ﬁ%‘%??oﬁ"ﬁ%“? ethoxt de

benzys - 5-( 3- di met hyl am nopr op-2-en-1-oyl)-2-nethylimdazole (Method 5;
153rrg, : _

_.,_

Example S , : :
2-Anilino-4-(1.2-dimethylimidazol-5- imidine

: 57(3—Dimethylaminopropa-ehoyl)-1,2-djmethyljmidazole (Method 1; 314mg, -
.1.62mmol) and phenylguanidine hydrogen carbonate (321mg, 1.6211:111101)- were treated as

20  described in Example 1to givé the title compound 113mg, (26%) as a so]id NMR: 2.37 (s, -

3H), 3.93 (s, 3H), 6.95 (t, 1H), 7.08 (4, 1H), 7.28 (t, 2H), 7.59 s, 1H),769(d,2H) 835(d,
1H), 9.43 (s, 1HD; m/z: 266.

4-sulnhamovlam1mo)nvnm1dme :

. Thionyl chloride (2 Oml) was added to 2 amhno—4—(1 2- dJmethyhmdazol—S -
yDpyrimidine (Example 5; 94mg, 0. 36mm01) cooled at 0°C under nitrogen. Chlorosulphonic .
acid (941.1.1, 1.56mmol) was added and the mixture was stirred at 0°C for 30 minutes, then
allowed to warm and stirred for two hours at aiﬁbient temperature and then heated at 90°C for

25

‘30 one hour. Excess thionyl chioride was removed by evaporation and the residue aieotroped_
with toluene, The resulting crudc'sulphonyl chloride was treated with a mixture of THF
(4.0ml), water (2.0ml), and concentrated aqueous ammonia solution (1.0ml). The mixture was



~0.57mmol ) and 3-chl or ophenyl guani di ne. (106ng, 0 62rrrm|) in dry 1 1- but angl
(1.0d) under nitrogen. The reaction mxture heated at reflux BSrM4R gérs

~then allowed.to cool. The volatiles 15 were renoved by evaporation and the

residue pdQ9¥8Hed between Et OAc and saturated. aqueous BOTGBAIBEG: ogen
carbonate sol ution. The organic phase separated, dried and the solvent
‘renoved by evaporation. The residue was “purified by col um chronat ography,

eluting W a.nd 7M t hanaol.i c -ammoni a sol ution (97:3) to give -the
title cofff® ﬁﬁc’D%ﬂ N@& %@@e(@ovseﬁbyevsp%h%%gmﬁuwm 7.00

5 54 e e i Bkt i *

et hoxvetdisyilled ma%mﬁ dbiey ﬂlilqlbtwamtﬂm %eh:)ﬁﬂf bduek vd€ then suspended and stirred in
" Trifluoraqnet gdl sul phoni c anhydr| de (0.16m, 0 93mmol ) was added to a

~ sol uti on REFMAI0mE) Gemtaiing edew GBS Of O Tiv wiifprrductias collected by filtration,

gl): 3??5(3 #I rre ﬁo‘m?&gﬁ‘?‘%%jé‘%&‘%ﬁ{‘@h%%W@%S@%%‘#@?&&%ﬁag@ﬁﬁm ion .

of 2-(3-¢8 131 7183 (s boed | t hod
O o sgat, Bl ki T TBUSLNNY Ted R A T (DM T 88 (e L 100

" to warm (ds 11D, (ol mBUI4S.at  anbi ent tenperature. The mi xture was
‘extracted betvveen Et OAc and . 30 saturated aqueous sodi um hydrogen carbonate
sol ution. The organic phase was separated, dried and the volatiles removed
. by ‘evapo %eﬂhe resi due was purified: by col um chronat ography, el uting

- Wi th DCM™an rrethanollc ammnla soI utlon (99.5:0.5 increasing in
pol ar 10ty i 231 0)p «nn_-_u gt in either and treated

wi:t h W0 02/ 2 40 PCT/ /038 et her eal chloride. The

precipitate wﬁc’%é F‘éeélﬁcg‘d @ 305 6&8%%% ’g’{rf‘l‘E?“Sﬁ'?l’ﬂﬁlond%fléd to '
t-h Hehi:lr NV 96

?ltve © (or s, 1%{)%%%@' doyl)lllet@hgdﬁle m 2’&)933&% 60 (d

illj)i) r7T1 89. f(’b];lmibll)la)ld B&M@op]gqng]]gi)&?ldﬂleqmmmg ;0.6dhol) Q:(tj@@ 1|( uytaridH) 1.0d). lihéz(eﬁ R
z: - roani | i no i.m dazo i mi di ne

m xture (ﬂatr%g 3%?}% heate ft’E h?fgg Wplﬁﬁ?‘éf%@l@&i%‘?ﬁ?}@ﬁﬁsdl ne

- (Methed avergiiéﬁyvedﬁoy%m&r)mﬁlm&ma rfsitiby aﬁﬂﬂm%%&w%&ﬁgm it @bldhely] M) was

stirred for 10 15 mnu es at1I'es were renoved by evaporation and
the resi dyse@arspiinohytioget cadematetsCitionrTheatania phabe ags sepasatad) diivdnahy deogen”
car bonat e oI uti on. ghe organi c Bayer was W—Bar ated, drjed and the sol vent
removed | V@%} bisoored 5% evanokatians The Eesidus Wag Prrifiediby golbwn ghipmatography, elutmg

W1th DCM and M methanohc ammonia solution (97:3) to give the title compound 73mg,
_ (34%) NMR: 2.35 (s 3H), 5.78 (s, 2H) 6.84-7.00 (m, 5H), 7.07 (t, IH) 7.15-7.30 (m 4H),
20 7.56- 765(n1,2H) 829(d 1H): m/z 374.

Example 8 | |
2—( 3-Chloroanilino)-4-1- L methoxvethvl)mdazol— -Vﬂnvmmdme hvdrochlonde ‘
) Tnﬂuoromethylsuiphomc anhydride (0.16ml, 0. 93mm01) was added to a solution of 2-

| - 25 | methoxyethanol (73.7ml, 0.88mmol) and dusopropylethylalmne (0.20ml, 1.17mmol) in DCM

(1ml) at -20°C and the solution stirred for 30 minutes. This mixture was then added to a

solution of 2-(3 —chloroahilino)44-(1-hiphenyhnethylimidazok&yl)pyrimidine (Method 2;

300mg, 0.58mmol) in DCM (5ml) at -20°C and the reaction mixture allowed to warm and -

stirred for 2 hours at ambient temperature, The mixture was extracted between EtOAc and

.30 saturated aqueous sodium hydrogeﬁ carbonate solution. The brganic phase was separated, -
dried and the volatiles rei_ndved by evaporation. VThe residue was puliﬁed by column
‘chromatography, eluting with DCM and 7M inethanolic ammonia solution (99.5:0.5
increasing m polarity to 96:4). The purified product was dissolved in either and treated with |



chr omat ography eI uting with DCM and 7M net hanol [ c anmoni a sol uti
(99.5:0.5 increasing in polarity to 93:7) to give the title cong)o%N&Rl?@%r’
g, (759 lid. NMR 6.95 (dd, 1H), 15 7.25-7.33 (m_2
IH), 7.81 ﬁﬁi‘% 8.06 (s, 111), 8.46 (d, 1H), 9.68 (s, HEBEIZ"%* (br .
s, 1H); n12 270 Exarrple 10 2- 3-Chlorggnilino -4- 1- 2- ht ha i m doeth .|
i m dazol - "dine 20 2-Phthali m'-'droet hyl tri flate (660ng 2 04mmol) was
'addedto e e ‘ .
chl or oant. e‘i& y%l?%_f ntéh:'ﬂ%h ﬁ%’i"ﬁ’;‘?ﬁf‘ﬁ%"gz"811°%e‘§/‘i’x WPP&I&' aped Witk figr snd
1. 00g, 1dﬂ5®’£®é1)zet]:{ét1ﬂ@%n(ﬁéuﬂéll3ﬁﬂ§ (tsb%)rﬁmiISQW(@“MB%ss(lemeﬂgéngzﬁ)

- hours. The solvent was renoved J evapor at i on and

. hydr ochl 8:86dbesildl)( 1.04 (& HEDIWAZS d@b@m,tm)t 60 (GsiE)uas8 (§[ﬂH)n3 56 (5, AFDAR 64
stirred f r removed by evaporation and the
25 resi d&‘g 5@? ?!i%ﬁzg t{gﬂﬁegﬁﬁ’%ﬂés@ﬁd sat ur at ed aqueous sodi um hydrogen

carbompate solution. The resulting precipitate was collected by filtration,

washed with water and EtOAc and dried to gl ve the title conpound 350ny, -

(409 asExagpléd. NVR 381396(m 2H)y, 4.77- 4.92 (m 2H), 6.98 (d,

-111)736 . . . ‘1H), 7.63-7.80 (m 6H), 7.92

z: 443. 30 0 3 MAR 2005 WD

(s .
.83’652;“’23 oL B og%f% ;r%ﬂ?ﬁ%ﬁﬁﬁ&f Qiﬁ%%?ﬂ%%ﬁ%%@-ﬁ HRORET % o

Cthe appr@qaieﬁmﬁe 856mej O5mmmlEnMEGH, (3mm)tandmmhmmbnupclﬂmangrvmmu@redlf@yer o
' rlgt ed, dried, tge sol vent renoved by evaporation and the residue -

| pur i Juinpiss. e VEERY g reBayedd AvRRRraueR dSbaresdnemartiioned betwasn.
- ExmmnBI 2 TOUE B8 o3 Bons DEREPRLDGeITL ORI R, P ot Pk G ore &
trif lat ee@ﬁedmhmddhﬁ/ﬂ[d solvent removed by evaporation. The remdue was purified by column
chromatography elutmg with DCM and 7M methanolic ammeonia solution (99.5:0.5 increasing -
- in polarity to 93:7) to give the t1’cle compound 102 mg, (75%) as a solid. NMR: 6.95 (dd, 1H),
' 15 725733(m,2H) 773(dd, IH) 7.81 (d, 2H) 806(s 1H), 8.46 (d, 1H), 968(s 1H), 12.48
| ‘ (br 5, lH) m/z 270. '

| Example 10 : :
2 J3-Chloroamlmo)—4 [1 ththa]mdoethvnumdazol- -Vllpyrimidine ‘
20 . -Phthahmxdoethyl triflate (660mg, 2. 04mm01) was added to solution of the 2 (3-
chloroam]mo)—4~(1 -tr1pheny1methy11m1dazo1~4—yl)pymmdme (Method 2; 1.00g, 1.95mmol) in
DCM (5 ml) and the reaction mixture stirred for 4 hours. The solvent was removed by
' evaporation and MeOH (6mi) and 2M hydrdchloric acid (1.5 ml) was added to the residue
" The mixture was stirred for 5 mmutes the volatiles were. removed by evaporation and the .

25  residue partltloned between EtOAc and saturated aqueous sodlum hydrogen carbonate
solution. The resultmg preclp1tate was collected by filtration, washed with water and EtOAc
" and dried to give the title compound 350mg, (40%) as a solid. NMR: 3,81-3 56 (m, 2HD), 4.77-
- 4.92 (m, 2H), 6.98 (d, 1H), 7.06 (d, 1H), 7.31 (t, 1H),737(d IH) 763-780(m 6H) 792(s
_ 1H), 8.27 (d, 1H) 9.50 (s, 1H); m/z: 443
30



112- (3 Chl or oani | i no) - 4- (1- 1. 26 (t 3H), 4.56 (g, 2H), 7.00 (d, %
7.21300 ethylim dazol -5 y1)pyrinidine(d, 1H), 7.30 (t, 1H), 593( Ri@i)
'7.87-7.91 8.44 (d; IH, 9.62 (s, 1H -

122 (3- mﬁ’%&zéﬁtql no)-4-(1-4.03 (s, 3H), 6.95-7.10 (m 2M PET/EBON0IEPSE
met hyl i mi dazol -5-yl ) pyrimdine(m 3H), l4145- 7. 60 (m 2HH), 7.65 (s, 1H),
7.87 (s, 11), 8.38 (d, 1H) Exanple 13 1074-f |-(2-Am noethyl

dazol - 5- rﬂ- -1(3 oroani . lino)pyrimdine Hydrazi ne hydrate (54mi,

1. 73mm|) to a suspension of 2-(3-

10 “163my, 0 STomary o e e SAF prbl R okl WO aﬁ%&ﬁﬁ%ﬁx

~for 2 ho ?Sﬂmpfﬁéommgmﬁlthasppr@mﬂmﬁtdﬂmgmaﬁalsthﬁm@i@wwke@ the
evaporati,on and the rﬁicd’}dtﬁi urified by colum 15 chronat ography eI ut| ng

* wi t h DoV 3% VAVSRAHE P TSP YRG boreveneraion ardthgiresdueipaiie

4755 (1, Bl cieilofs ligtibl DY had Wihethadhe (ﬂ}ﬁ%fgg 5’3%0% . éh;f -

7.73-7. 78ansﬂlg\/ln}8118ﬂy¢m193 TiH); mz: 315. 20 Exanple 14 2-Anilino-4-(I-

net hyhni reaze H Pyl R0 8 7Zmol ) S

added t o ':]wsu(eﬁmmnﬁ 5-(3-. INMR ] |z

di met hyI TTTC UrT“L HretHH—-dazel-e—Mot-hod—4—201g, 16..2 1)
and phenfytgd e é]ér{léar bonatt6((® 3@943§anQ@DV?Oi(¢s 13)p7 3panano

- (14nl) and tHesw MS &he h

_reaction m'xture was al Io to cool g‘??gq? t3|t H@j%dg%%@zﬁﬁ

PCT/ GB01/{03844 between Et OAc and sat {if&} eH),zsqu.ue(qu{ﬁ@ch@ tyyrogen .
carbonat d—sel The-ord s separated _dr| ed and the kol vent

" renmoved Hyl2ey gpér@fﬂio&??ﬂﬂlﬂ‘?g"’fr@m due \W43der3H) 685-DI0 Gol 27 dBiTedtat opRsmHy

“eluting-With %g;ﬂ]@}ﬂ] ne. 5]298! 4:C _ammon _ ) ive the.
title conpoun %g?a/é, S adgloll B %@zsﬁl}g&w@a‘%@ g@g(g, I%
4- (1-MetQylimi-dazol -5_yl)-2- (4- sul ph rregy! (8D, BGSF{HIH? di ne Chl orosuj phonfi c
acid (0.48ml 7 lamml) was. added tolg suspensi on of anilino-4- -

(1- met hy! i Jpiteiaease oS EyampleHa; theweflfiEsmmiganatérialanodyas frini@hyisilymdthylttifiany |
~chloride (9nl) 10 cool ed at OC. The.m xture was allowed to warn to arrbl ent
t enperat ure then heat ed at refl ux -

Example 13 -
10 4-{1(2-Aminoethylyimidazol-5-y1
' Hydrazine hydrate (54ml, 1.73mmnio!) was added to a suspensmn of " 2-(3-
chloroamhno) 4-[1-(2-phthalimidoethyl)imidazol-5 -yl]pyndeme (Example 10; 163mg,
0. 37mmeol) in EtOH (5ml) and the mxxture was heated at reflux for 2 hours. The mture was

' ‘ © 7 allowed o cool, the volatlles removed by evapora’aon and the residue purified by column
15  chromato graphy elutlng with DCM and 7M methanolic ammonia solution (90:10) to give the
: title compound 69mg, (59%) asa sohd product. NMR: 1.41 (brs 2H), 299 (t, 2H) 4 55 (1,
. 2H), 7.00-7.09 (m, 2H), 7.22-7. 35 (m, 3H), 7.65-7.70 (m, 2H), 7.73-7.78 (m, IH) 8. 39 (d,
‘ - 1H); mfz 31s. '

.20 - Example 14 ]

' 2-Anilino-4-(1-mefhylimidazol-5-y1)
o Sodium methoxide (2.63g, 48.7mmol) was added to a solution of 5- (3-.

y d1methylammoprop—2—en— =oyl)- l-methyhmldazole (Method 4; 2.91g, 16.2mmol) and
phenylguamdme hydrogen carbonate (3.52 g, 17.9mmol) in 2-propanol (1 4ml) and the reaction

25  mixture heated at reflux for 3 hours. The reaction mixture was allowed to cool and partitioned




-for. 30 ni nut es. The vol atiles were rermved by evapor ation -and the r- qédue
dri ed under high vacuum 7M methanolic anmoni a (30nml)- was add8d MBRt
resi due a&ﬁoé}a&%l? xture stirred for 10 minutes. The volatiles were removed

by evaporati give the title conpound 360ny, -(61% aRCHACEBYYMEs: -
~ product. NVR 4.04 (s, 3H) 7 15 (s, 2Hyy 7.27 (d, IH), 7.73 (d, 2H), 7.84
15 7.91 (m 3H), 806(s 8.50 (d, % 9.92 (s, 1H; mz: 331

- Exanpl 1 sul i | I th
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. mxture hﬁgﬂlammuogmphymhungmﬂﬂhﬂl\/l mdﬁMahethmohsfanmﬁ(ﬁﬂa fobitichS(9713) Hait €s

t hen heat ed efl ux far te e voI at| | es were renoved by
evapor at | Wﬁﬁ%ﬂﬁefﬁp zdgplgeg%as @2hi gh vacuum The residue was

: suspe_:pded in pyridine (3ml), cooled to -20C and dii sopropyl et hyl am ne .
~ (.0.56nl, 3.98mml) foll owed by 3 25 nethoxypropyl amine (0.16nt, 1. 60nmmol )

- was addeBxaimipde t®action mxture was allowed to warmto anbient tenperature -
and stirred fc ) Et OAc.. (15nl)__was added and the m xture washed
with sat &3 SARCESEY ¥bi2A-silehamoylaniingypyrimiding) | ut i on. (15m ) and then

it 2553;%0 é%o%%%a%fﬁsq ASHD efbnttol] WP IR A sl Pl
ammoni a snmethsmmdamseﬂ)pyﬁnﬁme IQBXdIi(ij'pl@Q‘lPM%ig, uwm&;ﬂ@ontypcmbﬂ@e (@Hﬂ)m

title corrpound 89 28% as a_sol pr oduct , 1075 (m .
(q, ¥h °@°1§dla @C r%hymlgtmwss altowed torym to. ambqu@ temau@ thén h&#ted]aﬂ)'e;ﬂuk 34,

(5, 123 ot FrodgliGi s b e i et A0~

PCT/ GBO 1&&3&&& 7H nehtRnbBNiRe R RNBOMTIW aRIdRd S BRaESSL M daRe ﬁ:ﬂ&%@%ﬂﬂéd &t hod

to that descrlbed in Exanple 15 using the appropriate iInterned ates
ExConpoud mmﬁea M@Wﬁy rempaaldnt e@pwa)lemtmglvetlxetuﬂeaid)npmuﬂsmomg,z11)

5T RS R A0 ol il

(d, ‘793(ﬂ17,3HL8 @ﬂs, 1?1)%56@,111)9992(9, 1H); my/z: 331.

. Example 16 _ ,
2-{4-[N-(3 -Methoxvnrobvl)éulnhamon] anilino} -4-( l-meth?limidazol- -vl)ﬁvrinudme ‘
o Chlorosulphomc acid (0.22ml, 3. ISmmol) was added to suspension of 2—an111110—4—-( 1- |
20 methylmndazol-S-yl)pynmldme (Example 14 200mg, 0. 80mmol) in thionyl chloride (4ml)

cooled at 0°C. The mixture was allowed to warm to ambient temperature, stirred for 15 ey

-minutes then heated at reflux for 20 mmutes “The volatiles Were removed by evaporation and
the solid residue dried under high vacuum. The remdue was suspended 1 in pyndme (3mi),
cooled to -20°C and dusopropylethyl amine (0.56ml, 3. 98mmol) followed by 3-

.25 ..methoxypropyl amine (0.16ml, 1.60mmol) was ‘added. The reaction mixture was allowed to —
warm to ambient temperature and stlrred for 30 minutes. EtOAc (15ml) was added and the
mixture washed with saturated aqueous sodrum hydrogen carbonate solution (15ml) and then
brine (15ml). The so]vent was removed by evaporatlon and the residue purified by column
chromatography eluting w1th DCM and 2M methanohc ammoma soluuon (100:01 mcreasmg in

30 polarity to 85: 15) to glve the title compound 89mg, (28%) asa sohd product. NMR: 1.75 (m,
' 2H), 2.76 (q, 2H), 3.14 (s, 3H) 3 22—3 30 (m, 2H) 4,01 (s, 3H) 7.25 (4, 1H), 7.34 (4, 1H),
77.70 (d, 2H), 7.77 (s, 1H), 7.83 (s, -II-I), 7.91(d, 2H), 8.47 (4, 1H), 9.92 (s, 1H); m/z: 403.



'18-'2-{4-[I\|-(2,,3-2,53-2.64 (m 111), 2.79-2.90 (m 111), 3.25405 .

Di hydr oxypropyl )3.39-3.50 (m 1H), 4.02 (s, 3H), 4.49 : 03MAR 2095
-sul phanoy]| anlllno} -4-(1-(t, 1H), 4.71 (d, -1H), 7.22-7.29 (m 2H)
et Ryl i m %1)7.70 (d, 2H), 7.77 (s,1H), 7.83 (s, 1|—§‘CT/¢1391103864

“pyrim.di ne(d 2H) 8.47 (d, 1H), 9.93 (8472 1H 192-(4-IN-[2-(2-2.88 (g, 2H),
3.24-3.48 (m 6H), 4.02 (s,419 Hydroxyet‘hoxy)Sl—D 4.51 (t, 111), 7.25 (d,

111), 7. 5 et hyl] sul phanoyl }anilino)-4-7.70 (d, 2H), 7.77 (s,
1H), 78%9&'{’—%;-;:}—5 90 (1-nethylimdazol-5-yl)(d, 2H), 8.47 (d, 1H,

- 9.92 1

EIP BRI P e vk o N AR it e )

1H), 7. 4Exantle {9ising the/dppropdaahtcimpdiyier) , 7. 68 (d, 211), 7.77 (s, 111)

7.83 (s, 5aZ 94 (m.311) 8 48 (d 1|-|)7qql1 (s, _1H).
212- { 4- [|FF(X mmﬁ}@ihyl)Z 77 (q, m,ﬁRs 55 (g, 2H), 4,02 (s, 314)miz
1.1.4) Z 2 (A 222 (1 1 L0 : Zd70

Lot thern] hi‘iﬁ“'éé&fe SRS 207 (U7 (PFO7L 48 CoedtDi a7 (@ 90, 441 |3

Sk ool (ool (T 385 A48 K0 SRR TIONY) 2570

(br s, 13), 1 .a@Hin0fpyritkiine7. 58 (t, rmghmuammgﬁsylﬁ)n;pbéd,?zﬁjl (d, 2H), |
7.77 (s, |111), 7.83 (s, 1H), pyrlmdl ne7. 90 % 47 (d, 1H),| 9.93 s, .
1H) 0 3. AR 2005 WO 02! 20512 PCT/ GR8H/ddsEd, 39248, 1H)1 2-Dinet hyl i ifi dazol {5- .

éH)? 5 gf”ze 8 iﬂN?’geM“ o .293%%4%?@%%9%@&%%(7@ﬁ

c‘7

- Dlhydroxyp;opyl) o | (t 2H), 3.39-3.50 (m, IH) 4.02 (s, 3H), 4. 49

| sulphamoyljanilino}-4-(1- - | (t, 1E), 4.71 (4, 1H), 7.22-7.29 (en, 2H),
methylimidazol-5-y)) 7.70 (4, 2H), 7.77 (s, 1H), 7.83 (s, 1H), 7.91
pyrimidine . (d, 25D, 8.47 (d, 1¥D;, 9.93 (5, 1H)

R U Y 2.88 (q, 2H), 3.24-3.48 (m, 6H), 4.02 (s, | 419
Hydroxyéthqu) : 3H), 4.51 (t, 1H), 7.25 (d, 1H), 7.42 (t, 1H), |
| ethyl]sulphamoyl}anilino)-4- | 7.70 (d, 2H), 7.77 (s, 1H), 7.83 (s, 1H), 790

(1-methylimidazol-5-y1) (4, 2H), 8.47 (d, 1H); 9.92 (s, 1H)
pyrimidine o o .

20 | 2-{(4-[N-C-Furanylmethyl) | 3.97 (4, 2H), 402 (5, 3H), 6.16 (dd, 1H), | 411
sulphamoyl]anilino}-4-(1- | 6.30 (dd, 1H), 7.25 (4, 1H), 747-750 (m, |
Fe methylimidazol-5-yl) 1), 7.68 (d, 2H), 7.77 (s, 1HD, 7.83 (s, 1H),
| | |orimidine | 785-7.94 m, 3m0), 848 (4, 1H), 991 (5, 1H) |
|21 2~ v Hydroxyethyl) | 2.7 (q, 2D, 3.55 (g, 2H), 4.02. (5, 35, 4.61 | 375
 sulphamoylJanilino}-4-(1- | (t, 1H), 7.25 (d, 1H),7.33 @, 1H), 7.70 (4, |
methylimidazol-5-yl) | 2H), 7.77 (s, 1HD), 7.83 (s, 1H), 7.90 (4, 2H),
| pyrimidine | 847, 150,991 (s, 1H) '_
|22 | 2-{4-[N-(Carbamoylmethyl) | 3.29-3.37 (m, 21), 4.02 (s, 3H), 7.06 (bor s, | 388
| sulphamoyljanilino}-4-(1- | 1H), 7.20 (brs, 1H), 7.25 (& 1H), 758 &, |
methylimidazol-5-y) - | 1H), 7.71 (d, 2H), 7.77 (s, 1H), 7.83 (s, 1H),
pyfimidine - |7.90 (25D, 8.47 (4, 1HD), 9.93 (s, 1H)




1, 7.83 (br s, 1H), 7.63 (s, 1H), 7.68 (d, ani | noj pyri i n%z”k'%“i 50592

(d, 2H), 8.43 (d, 1H), 9.91 (s, 1H) 244-(1, 2-Dunethyli m dazol - 8

3H), 3. 94v0%921283, 3.95 (s, 3H), 7.04-453 yl)-2-{4-[ N (4- %&9@9@?3 yl)7.12

‘. (m 2H), 7.20 (d, 1H), 7.24-7.29 (m sul phanmoyl ] ani | i no}2
7.70.(d, 2H), 7.88-7.95 pyrimdi ne(m 3#1}?'8.43 (d, 1H), 9.91 (s, 1H)

s, 111),,

252-{4-[ N (Cycl opropyl net hyl )0.00-0.05 (m. 2H), 0.27-0.33 (m 2H) , 0.7-399
sul phanoyl | anilino}-4-(1,2-0.8 (m 1H) 2.34 (s 311) 2.59 (t 2H), 3.91

di met hyl

pyrii ui cFr?ella-‘i)L?l %T)ééie%ﬂgﬁméﬁfﬂ- 1(53(’133,?@ 237 3{{} Tﬂﬁt 2@ éﬁ“( 5417 1)

Exanpl e |26 4-yl}2-{@-@w(hx hni, dazol (5-3m, 326(1?112}15\'3396@ 3, @@n-1; 1 ro

. sul hand 1 gnilino 5 Uyrlm di ne Ethereal

di'ogen chioride {1nf of a

sol utior], 1.|aRaBrxyRIeRyEapEamey] a |dEDUTBBHbr s, 1H) 763 (s, 1H), 7.68 (4,

LM
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(0 5m1) perd aoee Lo onaudPs: 1T I S E St T4 | 30e 1

(0.5nm) [werg resi due. m Xt td-to
30- ni nutles. [5¥-2-B-Retdilbembenaph o -72t 2GmoyaH); 1.20(d,dEDET.RYA20 @gzol ¢ (Met h

| ; , 0. E{gl{ d..sodi t ' | .1 2.0 _mol wer ej added

. %helﬁgggurg K RIS, ﬁna’fn@fls? ;;F%Ee( ﬁ%lh‘gg?.%Sdﬁgn%%%?@;v%g%gﬁfigg? ioﬁigt ‘go_
, o | |

and was |par tii id-p@ghdet ween c 3 %@y%%ﬁiﬁ%@y g

-solutio ThHe " organic | aver was 9 i ne, drjed

0

bd
and
DI

(Na2SO4)| 28nd z-r{e-[wecc};mopm@ymmpc dm absgmamy &.3700.33 The2AR 9. 7due| 988
purified by u@;ﬁnﬁn chronato raphy.lel utin w th DCM and 7M et hanbiic
anmmoni a |sol ut 8

2ie S0 (1 d*éws?h%%m@% -?% T o e G e TR A I

7.43 (s, 9 (d, 2H), 7/9 3 1 s, 1H)
w4 ISR R 2805 &Dozlzog?‘zﬁé‘é@z%oééﬁﬁé’%g@ =3

19.86 s, 1H)

or-Gitle- 1 0.8 () Ble 83ddardiD 2200, 2EB381 (WR 1. b

E‘xample 26 -
4-(1.2-Dimethylimidazol-5-yi
5 pyrimidine | .

| Ethereal hydro gen chlonde (Imlofa M squtlon, 1. Ommol) was added to a solution

of 4-{N-{3-(pyrrolidin-2-on-1 —yl)propyl]sulphamoyl} aniline (Method 13, 300mg, 1. Ommol) in
MeOH (minimum volume). The volatiles were removed by evaporation and cyanamlde
6 Omg, 1.2mmol) followed by dlmethylacetamde (0.5ml} were added to the r351due The
10 mixture was heated to 100°C for 30 minutes. 5- (3 D1methylammoprop-2—enoyl) 1,2-
- dimethylimidazole (Method 1; 180mg, 0.93mmol) and sodium methoxide (110mg, 2.0 mmol)

were added and the meture heated at reflux for one hour. The mlx’mre was allowed to cool

- and was parnuoned between EtOAc and aqueous sodium hydrogen carbonate solution. The
| orgamc layer was separated, washed with brine, dried (Na2804) and the volatiles removed by
15 - evaporation. The residue was purified by column chromatography éhluting with DCM and 7M
- methanolic ammonia soluﬁon (96:4) to give the title compound 220mg, (50%). NMR:1.48-
1.58 (m, 2H), 1.79-1.89 (m, 2H), 2.14 (¢, 2H), 2.37 (s, 3H), 2.68 (g, 2H), 3.10 (t, 2H), 3.21 (t,
2H), 3.95 (s, 3H), 7.19 (4, 1H), 7,34;(.t', 1H), 7.63 (s, 1H) 7.69 (d, 2H), 7.92 (d, 2H) 8.43 (d,
1H), 9.92 (s, 1H); m/z: 470.
.20 |




Exam pl e 27 The foll owi ng conmpound was prepared by an anal ogous ngg}?&h Edﬁﬁ

“that described in Exanple 26 using the appropriate internedi ate
Corrpoundglb@0 g)({\ASO d6, 300MHz @303.1kmz 274-(1,2-Dinmethyl-1.45-1.56 (m-
111) &% 3H), 2.37 (s, 429 inidazol -5-yl)-2-{4-[ RCBIGBOIOIBES (t,
2H), 3.51-3.58 (m 1H), 3.63-3.70 (2-tety ?@mydrofuranyl (m 111), 3.73-3.82

“(n4 1H), 3.95.(s, 3H), 7.19 (d,- rrethyl)su phamoyl )1H), 7.46 (t, 111), 7.63
(s, 1H),%P$k 2H), 7.91 anilino}pyridine(d,.2H), 8.43 (d, 11-1), 9.90

- (s, 1H) 28 2- Ani I'i no 4 | - et hyl - 2- net hyI i m dazol -5-yl) pyrim di ne

~ '5-(3-Dinethyl-. 'Ph’dﬁd[l@ﬁvm‘%k VA blephre@tdPdn af h

- 2.1'Qg, 10.1 ol ), phenyl guani d| ne kegrgge car%lggate -%tgbcggaztﬂ%t‘ideg%ﬁﬁateﬁ and

~ sodi um nﬁmlﬂaﬁu@ngéQa@mmmln)ermedletesuspended i n anhydrous DVA (15n)
and t he et Feat-et—at—33-06-1-0-—F-0—1-8—hous—The.recaction mxt re_was
al | oned t§d"%d cf?“‘f‘ﬂo%%l ent terrpemm\ﬁﬂ %@9@@1@663@ er (50niz The

sol uti ' > : edsEr O (2 wnppim, || = et-s—merHe—wasHed
.S\nptﬁ {/vg?e ﬁz%t%ﬁwﬁﬁ t heh ?"43;;1 %é( ‘gn{;kﬁoéfq @H%gndf%@:vol #3 es ©

-. d gy - - e oI | ect 4d
lr);rr});/let re%/i oﬁ wgggngll ?%% -ggq]tvo“;?%/{z%y\gs%% Iggqcr:%grggn éb(i%g' 3% asla
reddi sh Br own (deﬂrahydwﬁﬁ‘amylﬂ (1 {m3HY), 32733382@11, BI3}.9518 34-1)5219@1, 2H), 6.]93

ity 5&73;1((32 Sy Dhpnatissl (b LiE 2 fo8 wD, 1l Gardtra @@Bp%ahdrs:% &
o h 9 0 Co NVR SM
st lmaprenns = e Samam oo

et-hyl i m dazol -5--yl)pyrimdine3H, 6..92 (t, 1H}, /.08 (d, 1H) 7. 2520 {1,

27 7.59 (s, Ly, 770 (d, 11, 8.38 (d,.111), 9.42 (s, 1H 03 MR
2005 VO CT/ GB01103864 -46 |

2-Anitino-4-(1-ethyl-2-methylimidazol-3-vl o
5-(3 -Dimethylamjnoprdp~2-eﬁ-1-oyl)~I?ethyl-Z-methyliﬁﬁdazole (Method 16; 2.10g,

10.1mmol), phenylguanidine hydrogen carbonate (2.2g, 11.1mmol) and sodium methoxide

(1.2g, 22.2mmol) were suspended in anhydrous DMA (15ml) and thé_ mixture heated at 110°C

idine

| 10 for18 bours. The reaction mixture was allowed to cool to ambient temperature and poured
~ “into water (50mi). The solution was extracted EtOAc (2 x 50ml). The cde_ined extracts were
~washed with water (2 x 50ml) and then brine (2 x 50ml), dried and the Volﬁtiles' removed by
‘ evainoration. The residue was friturated with ether, collected by ﬁltratioﬁ and air dried to give
the title compound (1.48g, 53%) as a reddish brown solid. NMR 1.17 (1, 73H)‘, 2.38 (s, 3H),
e - 15 4.52(q,2H), 6.93 (t, 1H), 7.08 (d IH), 7.27 {1, 2H) 7.60 (s, 1H), 7.62 (d 2H) 8.35 (d, lH)
9.35 (s, 1H); m/z 280.

- Examples 29-33

The following COinpoundé were synthesised in an analogous method fo Example 28.

Ex | Compound = NMR :  |miz | SM
29 | 2-Anilino-4-(l-methyl-2- | 123 (t, 3H), 290 (q, 2H), 3.92 (s, | 280 | Meth _
ethylimidazol-5-yl)pyrimidine | 3H), 6.92 (t, 1H), 7.08 (&, 1H), 725 | | 20
| @2m),7.59 s 1), 7.70 (6, 18D,
8.38 (4, 1), 9.42 (s, 1H)

20




. 302-Ani |V no-,4-[1;(2,2,2-2.-41 (s, 3H), 5.76 (g, 2'H) 6..98 (t 36%!\@&&12005
“trifluoroethyl)-2-1H), 7. 13 (d,(.le)Zi_l) 7. %97(1t,( 3Ii|)1, 1)7 632%8 & BJ IIR] |
- et hyl i m §@@ed2051y! ] pyrim d ne . S
(s, 1H) 312-Anilino-4-(1,2,4-2.26 (s, 31'), 2.32 (s, 3H) 59’?& ?Z%Ne;hzzl
trinmethylimdazol -5-3H), 6.85 (d, 1H), &®4 (dd, 11-1),24 yl)pyrimdine
(dd, -1H), 7.73-(d, 21-1), 8.42 (d, 111), 9.45 (s, 111) 322 | |
© CAnilino-4-(1-isopropyl-2-1.44 (d, 6H), 2.51 (s, 3H) 5. 72294NE£hm.4 L
met hyl i N I ne(se 99 AT -
ilr_ri)et )7“32@??2 AﬂmEm§1FQ§1”§ g2 ?a(s i;ﬁr @(392%69?% o33 | Meth 1|
332 Ani |l ilno- 4 t(iﬂluemeﬂnlyl)-zz 3.30 (s, SH)H_B 293 (ds 1I§H7 g%& 5%755029%/2?21 _
, d 4 _
33}8 |t &OEY:E P ) I%Yh%l%esol(éyl)lpmdme 9 ( @H)zif)i (s QHMS Ba(d,1ED) ,| 9. 48 (s, 1H
and puri fli ed [by fl.ash chronat ography %”56%5 gﬁla gel eluting with DCM MOH .
(100: 0 ijncrdasing in polari tyhto 95 I) id crystall |Esed frogr\?eEt QAc.
Purified|s fllrahitmacoppe agr aphy on Elzz Wi TS,
(100: 0 -ingregsi:ng in g% arity to 97: 6c%eactlon Eeat a? 15\‘%7 egh,
“hours. Wter |dimethylipridagopSt at ed sol i GI'B,Cﬂ 8é0d,eldli[)b§94(dd,llﬂi)|,on Exarrpi),ae 34

10 4- 1 3-Dig eth-.ligidazol - 5- 12-4 noaniJ i.no di ne .
| l\/letlhanes_:I_phcrﬁ}py’&’f]ﬁ1 Fde (0.055nm, 07 Q)I)Aﬁ aﬂﬂd@@;_tsémédsol utipn of
. 4-(1, 2- qinetlhyl im dazol -5-y1)-2-(4-4 1;{%909135@@ pyrimdine (Exanple 165; |
- 0.18¢g, ‘0)64mpl e) and  pyridine (0.0% l.e) in DCM (2] Or) .coQI e_:l
at 4C. Th&2m a-Andineed-(isbpropgl-2-0 Warlm4id, ajgjglzesltl stsﬁm);gmgt ure 2§b2he %qqemu e
- was partilti orled between saturated. aqueous sodi um ydrogen cprbonpt e
sol ul?i on |and Eﬁmlé’ erf (Senipietpbilh 09, (4.t1ED, 7/64at les |19

evaporat gd ‘arld. the residue purified B a on siljca ge
el uEi' ng Mith |0 3 MAR 2005 WD 02/ 20514)(??3%)623?%%%’?29&7% ) . |
] - | 7.67 (d, 2H), 8.39 (4, 1H), 9.42 (s, -

honEe

o 1H) , |
133 | 2-Anilino-4-(1-methyl-2- 1330, 3H) 3.99 (s, 3H), 4.50 (s, | 296 | Mefh
* | methoxymethylimidazol-5-y1) = | 2H), 6.94 (t, 1H), 7.13 (d, 1H), 728 | 25

pyrimidine . (¢, 2H), 7.65 (s, 1H), 7.69 (d, 2H),
- S 8.41(d, 1H), 048 (5, 1H) -
Reaction heated at 150°C for 18 hours. Water added, preclpltated solid collected by ﬁltratxon
) and punﬁed by flash chromato graphy on 511103 gel eluting with DCM/ MeOH (1 00:0
mcreasmg in polanty to 95:5). o '
5 2Solid crystallised from EtOAc,

3 Purified by flash chromato graphy on sﬂlea gel elutmg with DCM/ MeOI-I (100 0i mereasmg
in polanty to 97:3). - - ' '

: Exﬁmg' le 34

Methanesulphenyl chloride (0.055m, 0.71mmole) was added to a solution of 4-(1,2-
dJmethyhmzdazol- -yl)-2-(4-ammoamlmo)pynm1dme (Example 165; 0. 18g, 0. 64mmole) and
pyndlne (0.052ml, 0. 64mm01e) in DCM (2.0mL) cooled at 4°C. The mixture was allowed to
‘warm to ambient temperature. The mixture was partitioned between saturated aqueous sodium

15 hydrogen carbonate solution and EtOAc. The erganie layer was separated, the volatiles

evaporated and the residue purified by column chromatography on silica gel eluting with




 65/(c)) as.a solid. NWVR 2.36 (s, 313), 2.90 (s, 3H), 3.91 @ MAK)?

- DCM 17M rrethanollc anmoni a (96 4) to gi ve the t|tIe corrpound (0 152935 ,
7. 06

(d, 1H, 7.57 (s, 1H), 7.64 (d, ,2H), 833(d, 1H), 9.37 (br

st 1H), 9‘2{%8&9’11%1) mz 359. 5 Exam le 35 47(1,2-D meth PCT/GBOL03864

- dazol -5-yl)-2-{4-[ N-(2-met hoxyet h I)sulpﬁu,armyl | ani |i no} pwi mi di ne  Sodi um

~ t-butoxide (1.04g, 10.8mml) was added to a degassed sol ution of 2-am no- 4-‘

(1, 2-di ri mi dine ( Met h 26; 567
N (2 ot oLl T R iR @@%ﬂ%é‘wgﬁ; Gl et GosE1bBals ascbidao ).
- trlS(dlbeNmmm SHY, 290 (sl | I/ a1p|
. 2,.2" - bi s(di phen ogg)hl rl%%{)?gﬁgkn ht %IQ@ 11 2?19%((}’82}% I(% lﬁﬂ ?%&%rne _
, (36ml) anaHf dxﬂH)@We(@re,leE)t 940G, d¥Brmizpi0. The reaction was cooled to
room tenperature and McOH (5ml) was added and the mi xture poured onto an
| solute SCX-2.colum, eluted first with MeOH (10 x 30ni) and the product
- was then Ekﬂfb:;smth 2% met hanol ic ammonia. (10 x 30mL). The sol vent was’
_removed by evaporatlon and the 15 reS| due was di ssol ved |n Et CAc (100rr1)
washed w #4148 . 2 bx

sol vent reno X tlon to give the tltleorrpound 1.01 84%
as a foam NI\/Rg?‘?i tm@&ﬁ (1.44g530. gxmoj)_was afldod tq & degzpped sgfuggnpfz-amo_43 86

(s:. 311), (i, 40%&%5&01.5@%@%@%%!@@ %0\5,'\”&7” géég#%%{ﬁz éyge,&téoxgéthyﬁ £ sed |

in an anaicxdgbememmphdnﬁmda(méﬂio& 4351 SEggQOSmel)jMdK/&ibéﬁYﬁhdeneacetone)
364( net hyl i m dazol - 5-

vetipallpdiom (Pyl7eme; O 15@310(1)cand12,§ -blddmheqy@(hmmo) 17,18'2111@Icht534 (1021ng,

t.0 8 8,43Meth =
an.ﬁxzf‘;,???ﬁn%ﬂ%e@%?@@m%fm o et St bR NRSE
3H), 3. 05cdaled ﬂiiboﬂltam@érhmmmmﬁ(ﬂﬂlj was dditell bh& Bro iRk pourddibnio3m36 (1,
. 2H), 4.43_(4g, 40, net hoxyet hyl ) sul ham)yqlﬂgf1 92 (t,11), 6.95 (d 111),

7.32 (s, Ispjut WEFPB 4 polimaosipied ifisstarifeeO8! (16 X ) amd the productiws then Bhit¢d, 27

30 (12§ 2—’3" then 8 b T8 b, A2 il S rempyed by apgpqration and e

- 3H) , 46D Metdsidue was dissolved in EtOAc (100ml), washed with water (3 x 100ml) and then brine

{1 OOml), dried and the solvent removed by evaporation to give the title compound (1.01g,
4%)asafoam NMR240(S 3H) 3.07 (g, 2H), 3.20 (s, 3H), 3.38 (t, 2H), 3.86 (s, 3H), 5.00
~(t, 1H), 6.95 (d, 1H), 7.47 (s, 2H), 7.71 (m, 4H), 8.36 (d, 1H) m/z 403

-20 Examples 36—72 :

3 : The following compounds were synthe'sis'ed inan anal_o gous method to Exaﬁ:lple' 35.

Ex | Compound = -~ = |NMR - Imiz | SM
|36 [ #-(1,2-Dimsthylimidazol-5- | 1.40 (s, 9H), 249 (s, 35), 3.96 (5, 35D, | 445 | Mot
|24 703 (d 1), 738 (s, 1H), 7820, | |54,
: butoxycarbonylsulphamoyl) 2H), 7.96 (d, ZH) 8.08 (s, 1H) 8.43 : Meth
anilino]pyrimidine dm\E - - - 126
37 |41 Bthyl2methyl- | 1.25 (; 350, 240 (5, 3H), 3.05 (q, 2H), [417 | Mot
imidazol-5-y1)-2-{4-[N-2- | 3.20 (s, 3H), 3.36 (t, 2H), 443 (q, 2FD, | | 40,
methoxyethyDsulphamoyl] | 492 (t 1H), 695 (4, 1H), 732 (s, 1H), | | Meth
anilino}pyrimidine | 7.50 (s, 1EL), 7.72 (m, 4H), 8.35 (4, 27
e 1 |




o 1H),

S yl)-2- {4-[N-(2, 2-dimethyl -2.91 (m 111),
1, 3-di oxal on-4 yl nethyl ) I H),

}(
i
394-(1, 2- Di net hyl i m dazol
2H), 479Meth yl)-2-{4-[N-(2-3.90 (s,
- benzyl oxyet hyl ) sul phanmoyl].6-95 (d, 111),

sul phamoy
7.4

S 111),

‘ 3.12 (m 111),
3.86 (s, 3.92 (in,
m IH), 4.83 (t,
7.72 (m 4H),

-5-2.40 (s,

3H),
1H),

8.35 (d,
3H}483.12 (g, 2H), 3.46
3H), 4.37 (s, 2H), 4.95 (
$7.20 (m 511),

1M 4.13

695 (4. 1126 Rl

Met h

(t,
t,

3.60 (1% 42K 2005

7.38°(s,
3864

111), 43,
7. 40 (s Met h -

paz
.o

ani lino I 1
Aot (2oL, T ATE SRR BT, 100 G 5, (% (D, e SR e
- 60), 433Mgt h yl;)l)-z-{{a,qmﬂ(:z?.dﬁnahﬂetr@s%@n,& (312%@1}1}132@@, LH), 44>
(t,1H), 44, etihyl)sul hanD ] ani l'ino} 6. 95 % 7.40 (s, 111), 7.48 1
© (s, Meth dyri nuﬁ ﬁ@etbm 4H)TH)g3 .80 q,éH),l 92 6m, 1H), 4.13 | Meth -
- 414- (1- Etfhy! 311) 0,Lm 441LMet h
|(21 ;:Igitzolf-kSEyl] %%?ﬂi‘ﬂ’%%ﬁ( 1.}??53‘?2 %}@ izlﬁ%dé stt(i w 62 (ql 28,
. (2-tetrahydr , m ]
yl) met hyl ]ysul %armyl}(q 211), 72 (Sﬁﬁ@ Ww% H)4 1Ty, 27 S
A o ey 78 (9, oh 7 9““’(&352@“‘)8 50 (8 19 S ORI B
i dazol - 55§y: )4"@; 2 ﬁ’ﬁ@ﬁﬂ&lﬁ(ﬁ‘%ﬁz‘z’%si%@ %‘3@ @ei]i%?-‘@l(isﬁﬂ)a l@ﬁ?h Meth
- et NoxX { (0] J DA m ) e , y
ani | i n)c;}pp p_y '%rnejg |1%Gw(t - 111 1 Oééh]éﬁ%lﬁi)%’})(?%%f(ggsgg 15@0 8.41 ?%
L a3vedn' Wlf’g?f’mﬁ“’s‘i‘zﬂ”‘“‘“"{zl T 0S4 U202, 78040 (a) 20, | |
-(m 0 , 1. . , L2, S, .78} .. ..
Cibtae ; 4. il 7 4515, 160, 535 (i, F049.3%” bonet n| 26
sul phanmoyl ] al |I|no}(d IFD 30 ( d’g%%) 7.50 (s, 1H), 27 py |nidi1e7.68
(d, 2H), |7.76 (d, 211), 8. 36 (d, 13) MAR [ UU5 WD 02/ 20512] - 49
PCT/ GBOl/ (49 3186_{11,2-Dimethyhm_1dazo1-5- 2.40 (s, 3H), 3.00 (1, 2H), 3.28 (5, 6H), | 433 | Meth
| Y02~ {4-{N-(2,2-dimethoxy- 3.89 (s, 3H), 4.28 (t, 1H), 4. 75 (t, 1H), 44,
ethyl)sulphamoyllanilino} 6.95 (d, 1H), 7.40 (s, 1H), 7.48 (s, | Meth
| pyrimidine 1H), 7.76 (m, 4H), 8.32 (d, 1H) 26
[41 |4-(-Ethyl-2-methyl- 124 (t,3H), 1.50 (m, 1H), 1.80 (m, | 441 [ Meth
imidazol-5-y1)-2-(4-{N-[2- | 3H), 2.43 (s, 3H), 2.80 (t, 1H), 3.62 (@ 45, -
(2-tetrahydrofir-2- 1H), 3.74 (m, 1H), 3.84, (m, 1H), 4.73 Meth
yhmethy!]sulphamoyl} (g, 2H), 7.32 (d, 1H), 7.56 (t, 1H), 27
anﬂhbjpyﬂmidine 7.78 (4, 2H), 7.94 (d, 2H), 8.50 (4,
| _ ' 1H), 9.90 (s, 1H) |
42 | 41 Ehyl-2-metbyl L8, 3H), 158 (m, 28), 240 (s, | 431 | Mot
' |imidazol-5-yD-2-{4-[N-(3- |3H),2.78 (g, 25D, 3.16 (s, 3H), 3.30 |46,
methquprcpyl)sulphamoyl] ‘(m, 2H), 458 (q, 2H), 7.20°(d, 1H), Meth
anilino}pyrimidine ' 7.36 (& 1H), 7.70 (m, 31D, 7.90 (4, 27
L 2H), 8.41 (d, 1H), 9.80 (s, 1H)
43 | 4-(1-Ethyl-2-methyl- 0.01 (q, QH), 0.40 (g, 2H), 0.81 (m, '413 Meth
! imidazol-5-yl)- -2-{4-[N- 1H), 1.24 (t, 3H), 2.40 (s, 3H), 2.78 (t, 41,
| (cyclopropylmethyl) | 2H), 4.42 (g, 28D, 4.56 (t, 1H), 6.96 Meth
sulphamoyl]amhno} (d, 1ED), 7.30 (s, LH), 7.50 (s, 1€, 27
pyrimidine 7.68 (d, 2H), 7.76 (d, 2H), 8.36 (d, 1H)




© 444-(1,2-Dinmethylimdazol -5-2.40 (s, 3H), 2.78 (s, 311), 3 16 (t

2H), 417Meth y1)-2-{4-[N (2net hoxy-3.22 (s, 3H), 3.45 (t, 3. B MAR 25
3H), 62, eth Hg N net hyl sul pharoyl ]6.95 (d, IM 7.37 (s, 11) 7, 46 (s, Meth
ani i no} p)W HShe1H), 7.70 (m 4H), 8.38 (d, 1H)26 PCT/GB01/03864

'-.,454-(I-'Ethyl 2-methyl-1.24 (t, 3H), 2.40 (s, 3H), 2.78 (s, 3H),431Meth
“iimdazol -5-yl)-2-{4-[N--(2-3.16 (t, 2M)%93.23 (s, 3H), 3.45 (t, 3H),62;

~ niét hoxyet thyl-4.43 (g 2H) 6 95 (d, IH, 7.26 (s, Mth
~ sul phanoy Hfaiﬂfﬁlﬂopmthylmm@z@si | 240, (s, BHDO2.0RY(s, 4}1)385@32&) 417 | Meth

i di Di et hy 98 (9, 3H) 1 -
gyr8l6m(sI mgH§ yb ﬁﬁNﬁym % mes bég}(ﬁﬁﬁ; %-2@%“’ |3%(SH37}’D@0 (s, (1I-®2,= H)7 51
65, . , t
(5 B ammﬁa@%@gﬁw AR ST | 1 |
yl)-2- {4-[ M pyrbnidie( s, 3H) 1E),1’D7((@11 &3)838(311613 - 26
nor phol i keBt-eey— m{m ‘f-'--'-/ Z2.03 (d
et ﬁyl sul Hﬁam%dlﬂ?:@m 21%3’71 37 (s 1i2|4|)(t= 3?1)5334‘@ &, 313):@7865 ), (IM31 | Meth |
pyri m di pe4Hy ; m  2H 16
?)s/, Ig;i) I,lmz. g) "’Pﬁi"‘%%g&p ]2;@’1[ "l'{ 13[?1§[Q ﬁﬁ)?%@?ﬁf%ﬁjﬁ?@%gs, 7321)6?-’3 16
(m - : Q[ﬁﬁb Su )
[11),Meth anili no})g?r Pﬁ?dﬂﬂgﬁw H)SG I&;IH} GQ 1i(d, 26 %ﬁl
494- (1, 24 Di mésAphpmoyHaning. 2 48 sl,H);sHG (sle)7 7(71'0n(m ’AH)),,S 38 31 (m 426kt h
o y1)-2-[44(3, 3, 3= 3.96 (s, 3 7.5671,
_"%/ri)flugréropygg%%ﬁony|)(g 2H)H) ?‘Zégﬁ(m 4H) 18,40 (d, Iln)meth | ﬁ
70 o b o Ty SR 55 e
3 9672, {V p|YD-2-4himesyianilipgy i ni di 6SE(d, BH) 7.40.(RAHT.5LE,, 7.161 (s,| 65,
11-1), Megh 7. {Sribdaing™ . 798 (d %ﬁ)) 7?0(34}3 %981(&11)11) 10.03 (s et
47 | 4<1,2-Dimethylimidazol -5~ | 1.76 (m, 2H), 2.40, (m, 6H), 246 (s, |486 |Meth
-2 {4-{N-3- | - | 3H), 2.73 (s, 3H), 3.10 (¢, 3H), 7.71 - |63
morpholinopropyl)-N- (m, 4H), 3.97 (s, 3H), 7.03 (d, 1H),
methylsulphamoyllanilino} | 7.37 (s, 1H), 7.53 (s, 1H), 7.77 (m,
pyrimidine 4H), 8.40 (d, 1H)
48 |41 2—D1methy11m1dazol—5- 1.87 (m, 2H), 2.16 (s, 6H), 2.33 (1, 415 | Mot
, ! yi)-2-{4-[3-(N,N-dimethyl- | 2H), 2.50 (s, 35), 3.16 (m, 2H),3.96 | 70,
B annno)propylsulphonyl] | (& 3H), 7.02 (4, 1H), 7.45 (5, 1H), Meth
: amhno}pyrnmdme | 757 (s, 1H), 7.83 (m, 4H), 8.41 (4, |26
49 | 4-(1,2-Dimethylimidazol-5- | 2.48 (s, 300, 2.57 (m, 2H), 3.31 (m, | 426 | Meth
y)-2-[4-(3,3,3- 2H), 3.96 (s, 3H), 7.03 (d, 1H), 7.56 71,
trifluoropropylsulphonyl) (s, 2H), 7.84 (m, 4H), 8.40 {(d, 1H) | _ Méth -l
anilino]pyrimidine ' e 26
50 | 4-(1,2-Dimethylimidazol-5- | 0.80 (t, 3H), 1.31 (m, 2H), 1.51 (m, |386 | Meth
Y yD-2-(4-butylsulphonyl- | 2H), 2.38 (s, 3H), 3.19 (m, 2H), 3.96 |72,
anjlino)pyrimidine (s, 3H), 7.20 (d, 1H), 7.61 (s, 1H), Meth
' | 776 (d, 2H), 7.98 (4, 2H), 843 (d, 26
1H), 10.05 (s, 1H)
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2.48 (s, 3H), 3.20 (m402Meth. 1 .yl)-2-[4-(3-met hoxypropyl 2sz, 3. 27 (78‘56
3H) , 3. 45 - .. 3.95 (s,74, sulphonyl)anilino]3H); 7.03 1 .
?@%@%@ pyrimdine(s, 4H), 8.40 (d, 1H26 . péTicBtibissd

'_-524 (1 Ethyl-2-nethyl-1.34 (t, 3H, 2.50¢s, 3H), 3.17 (q, 2H),447Meth
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y : fU LS, ofp. 2
d [ yl 4 J.U )| . S )
et hyt ¢ h S0l S0 b pIhaRns 17 X L1 oA 2H 230 sy b 7 %‘?ﬁwe-t Meth |
“sul phanoyl'] clmﬁﬁdaﬂﬁﬂ-ﬁg'l)lﬁ-@tgw[zfi 10, r?m ﬁﬂ)sss(@amd;ss (o) . 2 0 (S,
i mi di pelo 1 . ,
DY 6a" (s |5h) | metinimtidaiahy 155~ R 5 G i éoas@ouhm@% 270 (Metm,

Si ?rgt fns/l ol ;hg%%%g@b@f 8. 20 hﬁ7l$_§(s %ﬁig%&’f&iﬂ § Q;'SM%]
aiii1inofpyr i pysimieigd, | 1) 10. 09| (8 188K 564- (1 -Ethyl - 2- msth#yl 1. 28 (t,
3H), 2.70Ls 2_74_(t  2H) 4'

1H), 3.7 Sbm Ethnl—zmqthylso 1| 8.33i(ox 3HD),20.45 (res2H), 1281, 7. B d,| Meh

— AN

w

Thny, o7 hyr niiheaE el @ﬁ)“y' ] 3@3’%@%%&?%5&@&%% 21;”2 oL 48 (i)
13,1 Uroaimbmaibieg; Homi s twane )2 gl
1H). -7. 72 (d,| spilnolpramding, M 786(d,2H) 8.41 (d, 16), 9.80 (s, 11—1) 27 |
SR 54 | 4-(1-Ethyl-2-mothyl- 124 @, 3H), 223 (s, 3H), 2.70 (5, 3H), | 470 | M

2 | imidazol-5-y1)-2-{4-[N-(4- | 4.10 (d, 2H), 4.70 (q, 2H), 7.12 (s, 48,
methylthiazol-2-ylmethyl) | 1H), 7.38 (d, 1H), 7.73 (, 2K, 7.86 | Meth
sulphamoyljanilino} (d, 2H), 8.40 (m, 2H), 8.65 (d, 1H),. 27
pyrimidine - 11011 Gs, 1H) -

55 | 4-(1-Ethyl-2-mefiyl- 124 (t, 35, 2.10 G5 268 G 38, _454 [ Mot

2| imidazol-S-yI)}2-{4-[N-(3- | 4.10 (4, 2H), 4.70 (q, 2H), 6.03 (s, | 4,
methylisoxazol-5- | 1H), 7.37 (d, 1H), 7.69 (d, 2H), 7.84 i Meth [i
yimethysulphamoyl] | (d, 2H), 8.20 t, 1H), 8.36 (s, 1H), 8.63 | 27
anilino}pyrimidine (@ 1H), 10.09 (s, 1E) |

56 | 4-(IBthyl-2-methyl- | 1.23 (t, 3H), 2.70 (5, 3H), 2.74 5, 2HD), | 459 | 'Meth

|? | imidazol-5-y)-2-{4-[N- | 3.10 (m, 1E), 3.70 (m, 6H), 4.70 (g, 50,
(1,4-dioxan-2-yimethyl) 2H), 7.35 (d, 1H), 7.59 (t, 1H), 7.72 | Meth
sulphamoyl]anitino} - (d, 2H), 7.86 (d, 2H), 8.40 (s, 1H), | 27
pyrimidine - 8.63 (d, 1H), 10.09 (brs, 1H) - |

57 | 5-Chloro-4~(1,2- 1078 @, 3H), 1.35 (m, 2H), 2.4 (5, 3H), | 410 | Meth_

| dimethylimidazol-5-yl)-2- | 2.67 (m, 2H), 3.8 (5, 3H), 7.33 (¢, 1H), | MH- | 111,
[4-(Nepropylsulphamoyl) | 7.65 (s, 1H),7.72 (d, 2H), 7.87(d, Meth
anilinolpyrimidine . - | 2H), 8.63 (s, 1), 10.14 (5, 1H) | 51

Meth 2imdazol-5-yl)-2-{4 [N . 3.10 (Jm .-



- anil] no] pyri ni di ne

oGy gs,

2H), 8.63 (s,1H),10.14 (s, 1H)51 WO 02/ 20512 «
PCT/ GBOL/ 03864 -585- ChI or o- 4 (1,2-dinmethyl-0.0 (m. 21-1), 0.27 (m
“(m 431Met h i mi dazol - 5-yl ) - 2-{4-[N-1H) 2.35 (s, 3H), 2.57 (t, 2H), 3.73
(s, M H 110 ?%%Pé’r’opropyl methyl )3H), 7.43 (t, 1H), 7.6 (s, BCHGBRUE86{ d, Met h
sul phaanoyl ] ani lino}2H), 7.8 (d, 2H), 8555 (s, 11), 10.0841 pyrimdine
© 595-Chl oro-4-(1,2-1.57 (m 2H), "2.42 (S, 311) 2.75 (m 449Met h
di met hyl | |- By} —2=2 3 13 (g 3. 25 (m.2H) 3 78M-1-1-11],
PR E N o eema e ?@gnetbﬂy S Sy 750 37 (o 60, 0 Gy AT Vel Bl
~sul phanoyl ] af 6. ¢ 15
_"(s,le). 6%)5- %M&(ﬁy}(}%%’ 07 ((ﬁ%%'?s (ﬁ%ﬁ(é%&%é%{ T/I% Jli%e_lvueth
di met hy! { m dazefct 2hy)27 (s, Y.4371,8 6 (d, M - 1
~{4-[N (t but3f?}scuc?rf)?1ﬁglrrngyl %H) 7. 311)%_ ( 5I)£$ (§-31H§)76§( 12|\/|9tf|1;17l&til
ani |.i no} pyr i isBichangyllapinego” 61, 4t %11)3(7&% I’Iﬁ))&ﬁe‘iﬂﬁylfl)a 202840 (s, 3HHM1 2. 89
(s, 3H,]|3.12 %’ﬁm‘ 447_|Vbth 3met{1y dazol -5-yl]-2-(4-3.18 (s, 3H, 3j31
(t, 2H),|3.52 [N (2- g ethyl )4.77 (t, 2H), 7.24 (d| 1H),
7.50 ( br $shkt 5. (gmbfmagp J. aniTino 7 50 v
pyri m'(di pe(d, g ] | H) ZEB?I(IH i t%é%n(g"%}i) iz)- -2 29 4?31) 2 %%2..39
g s_,303(H), %H?S dqmetthmmmlfﬁ mlfrét- hy 21, aalz'sds H{yB]ZSI(m{QH?,H%j'ZS %4)1\&}255 813210_, -
. t, , 4. s, |
11f), 5. $2Net 4148’39 ﬁ%‘f}ﬁf’&?ﬁyﬁ &Sn%ﬁ)%y? liﬁ)M(é?’( 77,48 (br M) |40 -
- pyrim di pe7. anilfnofl (d, 2 3 d, {111), |9.82 (s, -
" 632- hni filn hﬁ)ﬁmﬁ%@m 40? 3¢S @%ﬂﬁ%&ﬂ%}@??@’ 1%( |99 %dc “*943Mbt h
di.net hyl mddwnnﬁdm)lH) 7. 3‘0 (p10.136) 1HJ.. 60 (s, 7. 6461 :
"’d S—60-fs —11-1) Q. 70-.(s 1I-I\ \I\ﬂﬂ?l?ﬂlH?- 2 .
p(y” m di e 5-(:1510104-(1’2- 1107 (s, 9H), 2.4 (%, 3H), 3.78 (s, 30, 5 [viem
_dnnethyhnndazol- V-2 | 7.27 (s, 1D, 7.65 (s, 1ED), 7.73 (4, M-H- | 111,
{4-[N-(s-butylsulphamoyl] | 281), 7.83 (4, 2H), 8.6 (s, 1H), 10.12 Meth
anilino}pyrimidine (s, 1HD. o |52
61 | 4-{1-(2-Methoxyethyl)-2- | 2.40 (s, 3H), 2.89 (5, 3H), 3.12 (s, 3h), | 447 ~ | Mem
| methylimidazol-5-yl}-2-{4- | 3.18 (s, 3H), 3.31 (L 2H),3.52 (¢, 2H), || |28,
[N-(2-methoxyethyl) 4.77 (t, 2H), 7.24 (d, 1H), 7.50 (brs, Meth |
sulphamoyl]anilino} 1H), 7.71 (d, 3H), 7.88 (d, 2H), 8.42 40
pyrimidine | (d; 1H), 9.81 (s, 1H) |
62 4—[1-(1~Butene¢4-y1)-2- 2.29 (q, 2H), 2.39 (s, 3H), 2.88 (brq, | 443 Meth
""" * | methylimidazol-5-yl]-2-{4- |2H),3.18 (s, 3H), 330 (5 2H), 463 ¢, | |29,
[N~(2-methoxyettyl) | 2H), 4.84 (d, 1H), 4.8 (s, 1H), 5.62 Meth
| sutphamoyllanitino} - | (m, 1K), 7.22 (4, 1H), 7.48 (brt, 1H), 20
pyrimidine | 7.67 (s, 1H), 7.71 (4, 2H), 7.87 (d,
| | 2H),8.44 (4, 1H), 9.82 (5, 1H) ,
63 | 2-Anilino-5-bromo-4-(1,2- | 2.39 (s, 3H), 3.70 (s, 3H), 6.99 (dd, | 343 | Meth
5 - | dimethylimidazol-5-y1) 1H), 7.30 (dd, 1H), 7.60 (s, 1H),7.64 | 61 |
pyrimidine (d, 2H), 8.60 (s, 1H), 9.70 (s, 1H)



0 3 MAR 2005 - PCT/ GB01/ 03864 644-(1-Methyl-2-1.41 1, 3H), 1.96 O@MMGGS
2.77 (q,.443Meth 6et hyli m dazol -5-yl)-2-{4- .211), 2 93 (m 1H), 3.16 (m
11), 3. 73309 ot/besid et rahydrofur-2- .(in, 2H), 3.96 (s, 3H)
~ 1H), Meth yl met hyl ) sul phamoyl] .7.01 (d,1H), 7.38 (s, Pff‘"&%"?m%
~anilino}pyrimdinelH), 7.80 (m 4H), 8.3{d, 1H) .
654- (1- Methyl-2-ethyl-1.39 (t, 3H): 2.78 (g, 2H), 3.13 (q,417|veth :
6i mi dazol - 5-yl ) - 2-{4-[ N-(2-211), 328(3 3H) 3.45 (t, 211), 3.95 (s, 30,

- met hoxyet[Tgwl) I
anil i )I’(IZ‘}F;%I m (#]Fﬂr)]% —)gbl‘?jH)SS ?syé: |1')41 %Gl@‘ih% 21?@9 @43>1|_}):Meth
© 664- (1 - Mjthy! eﬂ:mamm 1)1-24{21-(t z9§(1ﬁ51H)23 1%*&)13 13[)39718 , Bgg.Met
7i m dazol]- 5- ys[%n_Z {4-- -3.42" 211 (t 1H) 31, _
et hoxyet|hyl) @mgm}fm 2}3 (d, mzri),we(@,smm 827(::58}105 Met h Meth

U |(20|}\/£%/L|y|n W@%@%‘BBW?%"%?(%%%@ @%3%#%756(%4 (m 427Mef i3

- 7i m dazolf- 5- Y| ahilof fydidicdihd . 1. 30|@ 'ﬁgt) 2410Y 8 3. 20B1, -
(cycl opr dpyl prhvn]m 1I—h 3.96 @i) (n%,21f7§)7( PD 5t h

sul phanoy.|tﬂ5an|4-(1ﬁh1)emme(thy1-1H) 1@(@33}1)121)78 (@ 25, 843 (@H) . 41417 - | Meth

| gé;? En 1?:\/:42 N Eyﬁ?@‘?%ﬁ%éﬁbﬁi—ﬁl&( %&3 85?9965 3 &1-3_?19 2H) 36 () 457Mef B0
AT e bt s R 16 i O e
sul phamoyl | ani dnilimfgyidibe 111), jAH)B7.68(s, 1I-]),,7 80 @6, 415) 8BD1) (" 45 |40

pyrim’dlre7 60 (s, 1H), 7.82 (m 4H), 8.41 (d, 2H 694-(1-Met 1y|4_2- D. 10 (-,
2H), 0.44 (m| 211), 0.91 (m 413Met KdatHet hyl i mi dazol -5-y1)-2-{4-1H) | 1.30f

B of“("“ B Rats, | T, o e o 440 99 ) Méfh_s

(m 41 pyri 7um dinfigdol)-5-38)- ﬁqa[wr(le) 3.42 @ B1)BB6ZOXH), 4.98 (¢, 1H),

-

-

NJ

3

| methoxyethyl)sulphamoyl] | 7.03 (d, 1H), 7.49 (s, 1H), 7.58 (s, Meth
| anilino}pyrimidine | 16D, 7.80 (m, 4H),840 (¢, 1H) | |40
67 | 4-(1-Methyl-2-sopropyl- | 0.08 (m, 2F0), 0.39 (m, 20), 0.84 (m, | 427 | Moth
|7 | imidazol-5-yl)2-f4-[Ne | 15), 1.30 (a,'sH), 2.67 (m, 2H), 3.20 RE
(cyclopropylmethyl) (m, 1H), 3.96 (s, 3H), 7.27 (@, 1H), Meth
| sulphamoyl]anitino} 1750 (¢, 1), 7.69 (s, 1H), 7.75 (d, 2H), a1
pyrimidine | | 7.97 (4,21, 8.43 (4, 1ED), 9.93 (s, 1H)
68 | 4-(1-Methyl-2-isopropyl- | 1.41 (3, 6H), 1.90 (m, 3H), 2.94 (m, 457 | Meth {
7 | imidazol-5yD)2-{4-{N- | 1H), 3.15 (m, 2HD), 3.72 (g, 15D, 3.80 31,
(tetrahydrofur-2-ylmethyl) | (q, 1H), 3.95 (m, 1H), 4.04 (s, 3H), | Meth
sulphamoyllanilino} - | 4.82 (t, 1H), 7.08 (4, 1H), 7.36 (s, 1H), 45
pyimidine 760(5,1H),782(m4H) 8.41 (d, 1
B o 2H) D
| 69 | 4-(1-Methyl-2- 0.10 (m, 2H), 0.45 (m, 2H), 0.91 (m, | 413 | Meth
S | ethylimidazol-5-50)-2-(4- | 1D, 1.30 (t, 3H), 2.82 (m, 4H),3.96 | |30,
[N-(cyclopropylmethyl) (s, 35D, 4.76 (m, 1H), 7.03 (4, 1H), Meth
| sulphamoyl]anilino} 7.46 (s, 1H), 7.58 (s, 1H), 7.82 (m, 41

pydmidine | 4H),840( 1H)




- 2-ylmeth

‘WO 02/20512 -53 Purified by flash chromat ography on silica gel gta hﬂﬂ? %Dgh
DCM /+ 2% net hanol i ¢ anmoni'a (100:0 increasing in polarity to 95;
Purified WOS%& ative HPLC (gradient of H20: CH3CN (5:95 increasing in
~ polarity to @?{ contai ning 0. 29 FA over 8 nmin on a 21x| BEHEBRESSEASe
deactivated C18 columm). 3 Reaction m xiyse evaporated before aqueous
work-up with Et QAc extraction. The crude product was purified by flash
chr omat ography on silica gel eluting with DCM/ 2% nmethanolic anmoni a

(100 O i eas o IC{I;L_y 09283 4-Reacti-ohR—ixtilre. ev nnrnf d
bef ore adugou 4\%%‘3 th Et OAc elelr(éfothmohwﬂﬁ'@@ 3 (BeT/ / OpREth

' ;'([)fl 1£ Iloor 07%![ hy.l | mﬁ)#%h%%lns- ﬁé%ﬁ) §A%(5(tq( %t " 7632] 32

| Y1) =2- {4 N (t3)-Reldyd¥-(maby(irafust H) (m‘llﬂi@ 456(83591) 703 11’-1) 1 VBt NI Meth

1) sul 111)
.?ni I gnH)o}pgz EE Eéfﬁ‘i‘@%ﬂ;wﬁg‘a@@ﬂd {;-’6494601%7(@ (E?liﬁi) 7?9-(£’Jhl f)rg 4|—§124!531.7$3
(S, 1) , . aZO -g-0o:
(s. 3H). l7.65 “ﬁhm}%’m%d’gé(d 211 ﬁﬁriﬁi&]{qyﬁ@%‘ bthyl 787 (d
2H), 8.6 1is, | TlordA-@L(S, VBT h g4 g
IV (1- Etlh’§/ls b1 20 (t(Jl (S, 2.39 qwgngm )9%84426(15 99M§? %‘H)PMM“ Meth

. met hyl i nildazo] dlsle;ladmadqml S13j)-2-4. ﬁzh(s alm),,'ifa(ccla);w 71(a1,13H) 5| MURT, | 111,

o o e G b o b o 7 ool

2H) - (d, é‘" 1H) 1 I.Broduct was purlfled byf ash - 64
‘ onatoraphy on S|I|cag elutijng wth DCM MOH (98:2 ingreasipg in
pbl arity Jto 92[3383)ﬂ11d516Pur|f|ed by fil ash chromat ography el uting{w th DCI\/I/

ehr onat ody B e-BERRG w th £t Onc |-G AL G35o4 1D 8 o 1 | 308 ar | Mpth 1
A S R T S
©. || e@vallylsuiphamoyl) (4, 1§), 5.67 (m, 1H), 7.21 (4, 1H), | Meth
anih'no]pyrimidjnc 7.59 (1, 1H), 7.68.(s, 1HD), 7.70 (6, 28, 53
|  17.89(d, 2H), 8.43 (d, 1H), 9.82 (s, 1H) ‘
! Purified by flash chromatography on silica gel clutmg with DCM / 2% methanolic ammonia
(100 01 increasing in polanty to 95:5).

® Purified by prcparatwc HPLC (gradient of H,0: CH3CN (5:95 increasing in polanty to 95: 5)
5 contammg 0.2%TFA over 8 min on a 21x100mm RPB base dcactlvated C18 column). -
3 Rcactlon mixture evaporated before aqueous work-up Wlth EtOAc extraction. The crudc |
product was punﬁcd by flash chromatography on silica gel ehiting with DCM/ 2%
methanoho ammonia {100:0 increasing in polanty to 92:8).
B Rcactlon mixture evaporated before aqueous Work-up with EtOAc extraction, Thc crude
IQ product was punﬂcd by ﬂash chromatography on silica gel eluting with DCM/ McOH (98:2
- increasing in polarity to 92: 8). ' |
7 Purified by flash chromatography eluting with DCM / MeOH . (100:0 i mcreasmg n polarrty to
- 95:5).

€ purified by flash chromatography elutmg mth EiOAc / MeOH (100 0i mcrcasmg in polanty
15 - to 80: 20)

7 Punﬂcd by flash chromatography elutmg with EtOAc / MeOH (100:0 1 mcreasmg n polauty
to 90: 10)




WO 02/ 20512 PCT/ GBOL/ 03864 -54 Exanple 73 4-(I ,2-Dineth i dazol 3 WSR 2005
- 2-(44-{N f2- 2- nethoxyei haxy)ethyl | sul phanovl | anl lino)p' yrimdi ne -
. hydr ochl 0@&&{41]} Et hereal hydrogen.: chloride (4ml) was added to sol ution of
- 4-(1,2 5 i m dazol - 5-yl')-2-(4-(N-t-but oxycarbonyl) - ?\QT’GB{’W‘"’S“ *
- 2-(.2- et hoxyet hoxy) et hyl ] sul phanoyl ) aa&yl.i no) pyri m di ne (Method 55; 77nyg,

0. 14mmol ) in anhydrous di oxane (2mll) and the mxture stirred at anbi ent

.tenperattEr bk days. The volatiles were renoved by evaporation and the
resi due m*ru@a';g with ether, collected by filtration, washed with ether

(2 x | Okl :B:Mneiﬂvhmﬁﬁatzol-mez-g ENf24te conpound (65ng (96°/c) as a yell ow
~solid. NMR 2.70 (s, 3H) 286(m_10 2H), 3.18 (s, 3.36 (m 4H), 3.42
(m 2H), methexethoxy)ethylisuiph : g Rlin ezhvdrmm e74 (d, 2H), 7.93 (d,

foli owi ng 6o 1%9%&@33@?& Hlusd? ey Baolihin BB S BEA T e .

- ExCo - -1
RO ARESN. 48 1 IR oy i) (m

- 3156 1 Ve W@h@qiﬁ,ﬁymg, 0 'xzmmwn amhyqrmys digxdom (2t End the 73 (d,
ﬁ;gfggﬁ%g %’%Oci gty m 't%g%%% %1%1- %%ﬁs Thé l\jz)latlfés were(. remoszl by evaporatlon

| .
i gy il St s

sy e e i sk Lol
nyar 3051 SR b, 2 3hm e o %%&(ﬁgﬁpﬁ%%dﬁ Wi
' 4I g rrgtzﬁy%}gm ?og?l’ri%)l’@w'o?( ‘ 5%82%@u§0'5§?§mq%y4o?§pro:ogfam ne | (2004

2mol ) were added to a sol utlon of 4(1, 2-di nethylimdazol-5-yl)-2-(4 20
(fl uorosul pho_nlyl _)7a_ni | i no) pyrimdine (Method 59; 87ng, 0.25mmol) inN1VIP

(I'm) an e heated at 100C for 18 hours. The nixture was all owed
~to cool -to anbi‘%ﬂomg compounds were synthesised in an analogous method to Eﬁample 73. '
Ex Compound o ‘ NMZR. _ ' : : m/z | SM
74 | 4-(1,2-Dimethylimidazol-5-yD)- | 2.63 (s, 3H),. 2.84 (m, 2H), 3.20 ts, .| 491 .Meth :
[ 2[4V {222~ - 3H), 3.40 (m, 10H), 4.08 (s, 3H), 1 1s6

methoxyethoxy)ethoxy]ethyl} | 7.38 (d; 1H), 7.48 (m, 1H), 7.73 (d,
sulphamoylanilino]pyrimidine 2H), 7.90 (d, 2H), 8.38 (s, 1H),

hydrochloride = 8.66 (d, 1H), 1022 (s, 1H) ~ -

75 | 4-(1,2-Dimethylimidazol-5-yl)- | 2.68 (s, 3H), 2.85 (111,.'2}1'), 320(s, | 535 | Meth
{4V 122- | 3H), 3.40 (m, 14H), 4.08 (5, 3H), | 57
methoxyethoxy)ethoxylethoxy} | 7.32 (d, 1H), 7.46 (m, 1H), 7.73 (d, |
sthyl)sulphamoyljanilino} ~ | 2H), 7.89 (d, 2H), 8.40 (s, 1H),
pyrimidine hydrochlonde a 8.62 (d; le), 10.22 (s, 1H)

15
| Example 76

4-( 1.2—Dimethv1imidézol—5 y1)-2-{4-[ N-(2-mesylethy]) sulphamo 1 anilino
" 4-Dimethylaminopyridine (3mg, 0.025mmol) and 3-methyoxypropylamine (2004,
_ 2mmol) Were added to a solution of 4-(1 2;dimethylimidazol-5~y1)—2 -4 '
20 (ﬂuorosulphonyl)amhno)pynmldme (Method 59; 87mg, 0. 25mmol) in’ NMP (1mL) and the
mixture heated at 100°C for 18 hours The mixture was a]lowed to cool to amb1ent



!

R muw“”d;l.:onq“;uoﬁmhnﬁg-t;;”;;;; e _.omr;;é;itif’fﬂmlmn
. ) - ture and the solve o -

b 4 - | GB01/ 03864 tenper at 5% VIV (35%
moved by ‘evaporation. Iggarative ‘the with a gradient o ) | '

. ; the title

S U i fi A ive solid. the ti

“NHB in MeO puri f 2%5 2 :5) over 7.5 nin‘ing 11),  3-rbir/dddins

nereastg n po 1) aIt:OaQSNA?\A (50150, 7. 75080 31, 1)) 795 (o ANV
S5 21 (m U211y, 595 8 7 61 (5. B 1) s EX M es 7y e The
1), 3. Y , 9.95(s, 111); s od to Exanpl '

Sdip (s, 311), T gfﬂmgpéhgﬁﬁq%b@nmwed hﬁevlaa?_%iéa?ﬁfl;{fhe%gi Ue was purified by Preparative

gl (S npoun . dazol -5yl )-2- 1 4= » |
¥ &:L mlo glvjmngg?g".l?g m??&??t%%%%%ﬁm N BMeE sy s SRR P TN (5:95
e _ h I nO i Ay T y IN - . ]
20 e ) vt f kg o o moudd bl 7,y
" sl pharmyl | onsblif il #05 p,Hg,ra.gw (O ST, 80, 926 Ty 8 s 3H), 7.20 (d, 11,
2 ' dlznsé(%/q OH) 730261 11), 73564, §ﬁ5, 75345 (d, 2H), 8.43 (¢, 1H), 9.95 (s, 1H); m/z 451 '

- Examples 77-79 i
| The following compounds were synthesised in an analogous method to Exampl_e 76
| Ex. Compound o NMR | . m/z
77 4-(1,2-Dimethy]im;_idazol-5~yl)—2- {4- | 1.58 (m, 21), 2.33 (m, SH), 3.02 (t, 2H), | 472
N [N-G-morpholinopropyy |44, (m, SED, 3.90 (s, 3H), 6.95 (g 17, |
: | mﬂphémoyljaniﬁno}pyrimi&ine - 7.45 (m, 2H), 7.72 (m, 4H), 8.35 (q, 1H)

78 -'4-(1,2-Dimethyﬁnﬁdazoz-s-yl)-z-(zt- 2.01 (s, 6H), 2.24 (t, 251), 5.40 (s, 3H), [416
o {N—[2—(J\/',N-dimethylamino)ethy1] 2.91 (t, 2H), 3.93 (5, 3m), 6.95 (d, 15),

sulphamoyl} anitino)pyrimidine 742 (m, 2H), 7.72 (m, 4m), 8.34 d 18|
79 4-(1,2-Dimefl§1_i"nn"€azol-5_-yl)-z-{4~_ 140 (m, 6H), 2.13 (o, 3H),230 (m, | 456 |
P | [V-2-piperidin-1-ylothy1) 6HD), 2.89 (¢, 2H), 3.90 (s, 3m), 6.95 @,
| - solphamoyl]anﬂioo}pyn'mjdine [ 1), 7.45 (m, 21), 7.72 (m, 4H), 8.35
| jem

LR 10 'Eiamgle 80 ' - . | -
: 4—[ 1-(2~Metho:ggethv1)—2-methv1imidazol-5-vﬂ~2- { 4-!N-(tetrahzdroﬁlr~2-ylmethyl )

| . sulphamovijaniline tpyrimiding - : .

= , | - A mixture of 4-[1 ~(2-oaethoxyethyl)-2-methy1imidazol—5 “¥i]-2-N-(4- |

| | ﬂuorosulphony_lanilino)pyrimidiné (Method 60; 200mg, O.'SImmoIe) and polystyrene

15 supported dimethylamjmpyﬁdine (800mg: l.o’molol/g resin} in 1-methyl-2—pylrolidone (4ml)
was sﬁi:red for 10 minytes a¢ ambient temperature, Teu‘ahydroﬁﬁfurylanﬁne (258 mg,
2.55mmol) was added and the reaction mixture heated at 90°C for 4 hours then at 100°C for -
48 hours, The volatiles were femovéd by evaporation and the residue piJ;iﬁed-by column

[ | chromatography on 'silica gel .eluting with DCM / MeOH (99:1 increasing In polarity to 96:4)

| : 20 - togivea purified product (120mg) was tn‘turat’ed with ether, collected by filtration ang dried

' : at 80°C under vacuum to give the title compound (55mg, 23 %). NMR 1.52 (m, 1H), 1.70-1.88




7.45 (m 2H), 7.72 (m 4M, 8.35 11-1)' (d, 2.01 (s, 224&%,%00
24033291(t 2H), '3.93 (s, 3H), 6.95 (d, IM 742(m 21- 1

8.34 1.40(m-61-1),2.13(m 313),2.30(m. 6H),
21 1), 3. 98‘“?&2’%’53 6.95 (d, . 111), 7.45 (m 21-1), 7.72 (nPC'ﬁ!?)B%UQ?'SéS (d, ,
1H) 4- - -Metho eth | -2 et h Ilmdazol -§6-1 -2- 4 N - tetrah drofitr- 2-
| methvl  sul hamo anil3n~ ' dine n12 472 416 456 f1 A m xture of 4-fl -

TE he (D AT e A ezl S Anl Tt om, %ﬁﬁ#ﬁ%ﬂﬁ%ﬁﬁ'&@?%ﬁy

“ani nopyr |31781en,(ﬁﬂ))04ﬂ4 (t, 263 @, rleg; 'n)w (0 150,704, 325,0%/8% (dlons, 842

stirred for 10 mnutes at { ~) anbient tenperature. Tetra ydroftnr an1ne
(258 2. S%ﬁ%ﬁﬂifﬂwﬁyzﬂgﬁi -added and the reaction mxture heated at 90C.for
40 ho then at 100C for 48 hours. The volatiles urs were renmoved by .
evapor ation and chromatography on silica gel elutin the residue pfied by

col ung gﬁ;ﬂ,ﬁﬂegm.@@\ﬂl IVEO—| (99 1 I'ncreasin

- The following compounds were synthesxsed in an analogous to Example 80.

Ex | Compound - _ NMR ' | m/z

81 4-[1-(2-Methoxyethy1)~2— [ 006 (m, 2H), 034 (m, 2H), 0.79 (m, 1H), .| 443

1 | methylimidazol-5-y]-2-{4-[N- | 2.40 (s, 3H), 2.62 (t,2H), 3.1 (5, 3H),
(;yclopropylmethyl) 7' S 3.50 (t, 2H), 4.76 (t, 2H), 724 @, 1H),

| sulphamoyljanilino}pyrimidine - | 7.50 (t, 1H), 7.69 (s, 1ED), 7.70 (4, 28), i
| S| 774 2H), 8.42 (4, 1H), 979 (s, TH)

82 | 4[1-G Methoxyethyly 2= 1.60 (m, 2H), 2.40 (s, 3H), 2.7 (brt, 28), 461
2. ) | methylimidazol-S—yl]-Z-{_4-[N—_(3— 3.12 (s, 3H0), 3.15 (s, 3H), 3. 28 (m, 2H), -
mefhoijfpropyl)sulphamdyl] C13.52(, 2H), 4.74 (t, 2H), _7.24 (4, 1H),
avilino}pyrimidine | 7.36 brs, 15, 7.70 (d, 38D, 7.88 (4, 2H),

| 8.40 (4, 1H), 9.80 (s, 1H)
* Purified by column chromatography elutmg with DCM/ MeOH (98:2 increasing in polanty
-~ to 90:10). |

2 Purified by column chromato graphy elutmg with DCM/ MeOH (98 2 increasing in polanty
10 to 95 5). '

. Example83 |
4 I-Eth 1- 2-meth hn:udazol—S-

A Chlorosulphomc a01d (150uL 2. lﬁmmol) was added dropmse to solution of 2- '
15 anilino-4- (l-ethyI-Z-methyhmldazoI- -yl)pyrimidine (Example 28; ISOmg, 0.54mmol) in
thionyl chloride (3m1) cooled at 0°C and the mixture stirred at 0°C for 10 mmutes then heated
- at 90°C for 90 mimutes. The volatiles were removed by evaporanon and the residue was dned
under high vacuum (<2mmI—Ig) for 1 hour. The resulting solid was placed under nitrogen and a
| solution of ethanolamine (494mg, 8.1mmol) in MeOH (3ml) added. The_ mixture was stirred
20 for30 minutes and the volatiles were evaporated 111 vacuo. Water (20m_1) was added and the |
precipitated solid was collected by filiration, washed with water (2 x 10ml) and ether 2x



-~ to give a purified product 120mg in Pol ty to 96:4) ( g) was triturated
"wth ether, - collected b at 80C under vacuumto give .the title ¢ r?pmduas
(55ny, 23% . Y filtration and dried ‘NVR 1.52 (m Ino, 1.70-1.88 0 3 MAR .
2505 W0. 02Y98HABIPCT/ GBO1/ 03864 w -56 (m 3H), 2.39 (s, 3HPCTBBIG0I8G 2H),
3.10 (s, 3H), 13.49 (t; 2H), 355(m 1H) §73.67 (m 1H), 3.78 (m 1H), 4.74

(t,2M723(d1 7.49 ,770%d 3H), 7.85 (d, 2H), 8.42 (d,

Syt hesi < ﬁniﬁlllawﬁe@%%% %5”4;3«? Slehe £ BN, 5199 2 2 beige

- 814-[1-( tRRIEY § DY ,

lmet hyl i ﬁﬁrogigzol SQyI ]- )23 4‘@??@8 @% %ﬁ'@ s %ﬁ% é% %ﬁ) 42%(%??@@]’1 %@zd’g@i),
(cycl opr op36 (i Hy) 7.77 6, BH),(1.82 @1 2), 497G, (ZH),W(d THR .45 (s, H% m/z403 :
sul phanoyl ] ani | i no}pyrirnidine7.50 (t, 1H), 7.69 (s, 111), d,

7.87 (d, 2H), 8.42 (d, 1H), 9.79 (s, 1H) 824 [1-(2 Vet hoxyet hyl ) - 2- . 60
(m 2H), Rl 384385 2 77 (brt; 2H), 461

2net hyl | VI~ 2-{4-[N'(3-3.12 (s, 3H), 3.15 (s, 3H), 328(m 2H)
~met hoxypr opy! )“s?h&:ﬁﬂﬂ@mwgc}omﬁnﬁas@bres’&hbhesﬁe&:ﬁaﬁtanal@ uanetﬁéd{oCExaHﬂ')leSB .
] am“no}purl. di-neZ.-36 /hrc 770 (rl Q’I'l\ Z R(d ?H) - (dl
1), 9.80 (EX (I:?mPGNlﬁl ed by coI Lﬁ'iMR]ronat ography eI ut | i ng W tin/aDCM

98: 2 i pL —artt t+-0—9%) L h'C!".’Et gadh
(eI'Ut'i nbnﬁﬁu&ﬂ“ﬁ’f@é’%} % 7 |ncrz)a§’¢§g6®1ﬁﬁoa(ﬂ3@ f% 3 5: 55 5 ExE’ﬁpl ey
83 4 1 Etlh 1-{2nfi®id t ﬁa)m 1 |}
~'ine Chlforogul phonlngL acgga( 15 L %%%’ﬂ?}ﬂ S’b@g& 2213 %Igtb Se tgmsodi%)l 0
of..2- 15 |ani | |h}tdm¢c}(-2,2ehm§ﬂhy12 met] yis (mﬁHz,(ﬂz(E(ny,lzl-byT 6&(11:1; ne (Exanplf 28;

R T L e shﬂa? R B bl [

n

anilinopyrimidine 7 ‘
85 | 4-(1-Bthyl-2- 1,.18(t, 3H), 1.50 (m, 2H), 2.38 (5, 3H), | 417 | Bx
methyhmldazol-S-yl)-2- 278 (t, 2H), 3.38 (g, 26, 438 (4, TH), | |28
{4-[N-(3-hydroxypropyl) | 4.58 (g, 2H), 7.20 (d, 1ED), 7.28 (s, 1H),
| sulphamoyljanilino} - | 7.68 (m, 3E), 7.84 (4, 2H) 8.41 (4, 1H),
pyrimidine 1 9.80 (s, 1H)
86 | 4-(1,2-Dimethylimidazol- | 2.38 (s, 3H), 3.4 (; 2H), 3.96 (5, 3H), | 383 “TEx3
5y2-[4-(Naliyl- | 5.0 (d, 1E), 5.13 (d, 1H), 5.65 (m, 1H), | (M-ED)-
| sulphamoylanilino] - | 7.2(4, 1H), 7.55 (t, TH), 7.63 (5, 1H),
g | pyrimidine | 7.68(a, 2H), 7.9 d, 2H), 843 (d, 1H),

| | 9.93 (s, 1E)
87 | 4-(1,2-Dimethylimidazol- | 2.50 (5, 3 +DMSO peak), 3.02 G, 1H), [381 | Ex5

| 5-vD-2- {4-{V-(1-propyn- | 3.63 (m, 2H), 4.03 (s, 35, 7.25 (d, 1), | M-EY |
3-y1) sulphamoyllanilino} | 7.72 (d, 2H), 7.93 (m, 3H), 8.0 (d, 28), |

pyrimidine 8.55 (d, 1HD), 10.07 (s, 1K)

88 | 4-(1,2-Dimethylimidazol- | 0.73 (s, 6H), 2.38 (5, 3H), 2.55 (4, 2H), | 420 | Bx 5
5-y1)-2- (4-[N-(2.2- 3.07(d, 2H), 3.95 (s, 3H), 4.4 (¢, 1H), | (M-HY
dimethyl-3-hydroxy- | 7.15 (s, 1H), 7.2 (d, 1), 7.63 (s, 1H),
propyD)sulphamoyl] 7.68 (d, 2H), 7.9 (d, 2H), 8.43 (4, 1H),

anilino}pyrimidine 9.97 (s, 1H)




at '90C for 90 minutes.
resi due was dried

The vol at | les were renoved by evaporat [ %ﬁmd dobee

under hi gh vacuum (<2m“ng) for 1 hour. The resultin

solid vvasw@ under nitrogen and a solution of ethanol amne (494ny,
8.1mmml) I'n %&?ﬁ %(3n1) added. The. mixture was stirred 20 ¥ %F‘F’G§61(’?ﬁsﬁht es
and the vol atiles were evaporated in vagga. Water (20nml) was added and the
precipitated solid was collected by filtration, washed with water (2 x
10m ) and et her (2 x WV\O 02/ 20512 PCT/ GBOL/ 03864 57 | Om) and dri ed
.~ under vagytm |c|u H--e—earpoUhn 1 77mg—81- 94 _as-a-heige
| solid N1 %él{if daﬁ_oll(s -éiﬂbﬂ 2H).863 (s, 31‘})ﬁ)2763(n3§ 1408y 4ES (m
20 8 3 (d) TR {37%“%‘?-, ooy 1537 b B 3 02 0D 8%68(%*@%”% oli ng
conpounds wel prapyDidlpkinsed] i n an agz\(ﬂogguszm I]Hgi '1@3 gxgﬂpl el|83. |’
Ex ConpouhdNMRnT zSM 844- (1- Et hyl - t, 3H),| 2. 40
(s, 3H), p45Ex 2iking ng1) - 2- {4%%(@%559((1@}1)2&)43(@, Ii@,(c, 2H), 14. 40
(t, 1H), P8 hydroxy-2, 2-di net hyl 4 %?ﬁ 15% 7.20 (m 2H), 7.468 (m | -
‘propyl ) shi phamoyl 3H), 7.84 (d, pAy; ‘B 1H), 9.80 (s, | o
) AT o Ao 0.57 £ 38 @38%5*’” 27 P S B
1H).28 (f- | égrlh%%%@ﬁh}dpw ) 4. 589665, 38H)7.2 10,20D(83 (1), 7.|2BLE, [111))
i S e S A R
3.96 (s, (311 5-yl)-2-[4¢ I IM 5.13 (|d, 1H), 5.6% .
" (m 1I(-|),' M P sul ohgnov%/);ni I i[n %%%ﬁ %b §I-($(g’qu5 (t, 11- 1), 7. g% (s, P__‘_,:,_,_l_‘
1H), pyr|#ddi 4@(1 %Bimiethyldtidazal- 9| 287 (83H), R7A&, £H), 31381, 297)93 3(857 TH)Ex 5 | T
874-(1, 2{-Di e ill i m da oI 2.50 [s,:.3H _+DVSO Fegﬁ; - 3.02 ]%Ilsi 38KEX 517 .
g-yll_g-z 4h[n¢5( 2363 (m | 289 (403162 (t, BH), 7.18 (@51 2H)HOMH)
- sul phai :
oyti i di hes. :@%ﬁ%ﬁﬁﬂﬂﬁ%ﬁ#{@ 71%)%8@ ??3%{“&}13& M‘?ﬁ{) fodeh 75 (s,
oW 239 (| sibo)eiindia, 2H) , KEQEIS ¢ X (LY. 23107 (0.49.
. S, H3H-1+—-4-4-{Lt ~ ‘ :
) 192 45(1,25Dimethyﬁmidazol- 2.37 (s, 3H), 2.9 (m, 2H), 2.33 (m, 4H), [431  |Ex5
5-y)-2-(4-{N-2-(2- 3.43 (m, 2H), 3.96 (s, 3H), 4.5 (t, 15, (M-H) |
‘ydroxyethoxy) 7.2(d, 1H), 742 (t, 1H), 7.63 (s, 1H), |
| ethytjsuiphamoyl}anilino) | 7.7 (d, 2H), 7. 92 (d, 2H), 8.43 (d, 1H),
pyrimidine - | 9.93 (s, LH) | | |
93 | 4(1,2-Dimethylimidazol- | 2.4 (s, 3H), 3.95 (s, 3H), 4.07 (s, ZH), 434 Ex5 |
5-y0-2-{4-[N-(pyrid-2- | 7.2 (m; 2H), 7.35 (d, 1), 7.63 (s 1H), | (M-HY e
ylmethyl)sulphamoyl] 7.7 (m, 35), 7.88 (d, 2H), 8.0 (s, 1H), -
| anilino}pyrimidine | 843 (m,2H), 993 (5, 1)
94 4—(1,2—Din_aethy1imidazol— 2.4 (s, 3H), 3.96 (s, 3H), 4.02 (d, 2H), {434 - Ex5
Sy 2-{(4-IN-pyrid-3- | 72(d, 1K), 7.27 (m, 1HD), 763 (m, 28), | (MHY |
ylmethyDsulphamoyl] 7.7 (4, 2H), 7.9 (d, 2H), 8.03 t, 1H),84 | .

| | anilito}pyrimidine (m, 3H), 9.93 (s, 1H) | _,

195 | 4-(1,2-Dimethylimidazol- | 0.8 (1, 3H), 1.2 (m, 4H), 1.35 (m, 2H), | 413 Bx 5
5-yD-2-{4-(N-pentyl- 2.38 (5, 3H), 2.7 (m, 2Hj, 3.95 (s, 3H), | (M-H)
sulphamoyl)anilino] 7.2 (d, 1H), 7.3 (¢, 1H), 7.63 (s, 1E),
pyrimidine 7.67 (d, 2H), 7.92 (4, 2H), 8.43 (d, 1H),

9.93 (s, 1H)



(s,

. di et hyl - 3- hydr dxy- 7.15 (s,

\(é

7 1T, 7.63 (s,

0 3 MAR 2005

111), ( 1H),
‘prplp_y1)sul phar oy ]97938((OI 15{)112) 37I\/AR(200&%>|_DV\D nggoggz 1|_238
S
BCT/ ggi?%@iﬁégﬁ 1,2-D methyl i midazol -1.5 (m 2H). 2. 37P¢EGCBEV386H 76
‘(m 211),401Ex 5 5 yI) 2-{4-[N-(3-hydrwg3. 33 (m 2H), 3.95 (s 3H), 4.36.
(t, 1H,(MH propyl)sul pharmyl]? 2 (d H) 7. 27 (t 1H) 2:';3 Si “%hH),
304 (1. 2] SPrACRT Qﬂas% B [ 16 e T oot [ e
e (ol ot |7l o8 oy g ko
~sul pha . .
: pyr{:')m' di'?:e-. 8. @@n@@sulpg%mo;@] 93 (337.2I-ﬂ)1 B (331, 22D Vr_EBNI(lellz?]i_); d:a);z 8|3 (283'3(H)s,
'?1.H25’2‘ (2£ I(-|§ ﬂ’ﬂﬁ?f@}t’, m(MH)H) ﬁﬁﬁw&m@s §41]H?);3'(s, 1H)|, 7.6
' (s, 1H), 71(d, 2!—|),‘ 7.9 anili n)bgzéé’rl?gdl ue(d, 2H) 8.43 (d, 1H), {9.93
1H) - ‘)24(172-D|mathvllmdazo 2.9-(m 2H), |2.33 (mh
411;)1) : ?3@3 91;]1 Myqn}%éﬁ])ga;m}az (ze’&-(d 3| 433(gBH3H).57 6}19&1)( §;$>7§§D3H), ?E,)Qt o %ﬁ]s
: L (ML dr e , :
'sul phanoyl };r i ]%8)“54 Eﬁ 72&7)? (PlileZﬁ)ﬂ@ﬂ%{)(ﬂ% (%) ; F)@V-E:Hggl ?29 43
q y E.
SR M E%x?p@xv?a%wa@? 3@%‘@( m%@ ERIR Tl 70ed (s
113), (M H) yl|net yl17]7 @(dzngg)@ .Q (s, 1H),
ani . I|no}pyr| md| ned.43 (m 2H), |9. 3 (s 1% 944 Ryl i m'dz_azoljg
99 (5. 3K, 4.00 (o pI iS5 v 20 [N (oyrid 312
0 %, FItETer T e R R e e T e
~ gH) 954- (1, 2-|Bypohoul iR 367 (ud i, slosl(s ), 4t (d,llﬁf’ QMH%H) 4138x
o ' propyl)siiphamoyl] 7.22 (4, 1H), 7.32 (¢, 1H), 7.67 (s, 1H),
anilino} pyrimidine 7.7 (d, 2H), 7.92 (d, 2H), 8.43 (d, 1H),
| | 9.92 (s, 1H) .
99 | 4(1,2-Dimethylimidazol- | 1.0 (d, 6H), 1.5 (m, 2H), 738 (s, 3H), | 443 Ex 5
5-y1)-2-{4-[N-(3- | 276 (m, 2H),3.27 (m, 2FD, 3.4 (m, | (M-HY
1sopropoxypropy1) | 1H), 3.95 (s, 3H), 7.18 (¢ 1H), 7.3 (t,
sulphamoylJanilino} 1H), 7.63 (s, 1H), 7.68 (d, 2H), 7:92 (4,
pyrimidine 2H), 8.43 (d, 1H), 9.93 (s, [H) |
| 100 | 4-(1,2-Dimethylimidazol- | 0.8 (t, 3), 1.22 (m, 1H), 14 (m, 1H), | 415 Ex 5
| 5-y1)-2~{4-[N-(2- 2.37 (s, 3H), 2.65 (m, 2H),3.27 (m, | (M-H)
‘hydroxybutyl)sulphamoyl] | 1H), 3.95 (s, 3H),455 4 1H),72(,
anilino} pyrimidine - - 1H), 7.25 (t, 1H), 7.63 (s, 1H), 77 (d,
2H), 7.92 (4, 2H), 8.43 (d, 1H), 9.92 (s,
[101 | 4{1,2 Dimethylimidazol- | 2.38 (s, 35), 2.83 (5, 26), 3.07 @, 20), | 448 |Bx5
| 3902 {4-N--pyrid-2- | 3.95 (s, 3H), 7.18 (m, 3H), 747 (t, 1H), | QLH) |
ylethyl)sulphamoyl] | 7.63 (s 1H), 7.67 (m, 3H), 7.9 (d, 2H), -
anilino}pyrimidine 8.42 (d, 2H), 9.93 (s, 1H) |




‘ 3H), '3.95 (s, 3H), (MH)na MAR 2005
sulphdnnyl)anlllno]7 2 (d, 1H, 7.3 (t, 111), 7.63 (s, 11-1), _
B0 o 03/RERI5™ 55" bt/ Bon ! 03864 bed- (1, oD oyl ?ngdés?gﬂféﬂ"ég”(% 6H) .
2.36 (s, 3H), 2.7 (m 2H),429Ex 5 5-yl )=y {4 [ N-(5-hydroxy-3.27 (m 2H),
3.96 (s, 3H), 4.27 (t, 1H),(MIf’ pentyl)sulphannyl]? 2 (d, 1T, 7.3 (t,
AH), 7.63 (s, 1H), anlllno}pyr|n1d|ne7 67 (d ZFD .9 (d ZFD 8. 43 (d
23 (3 T R AR eﬁvz@%ﬂ@mowm(m LS
‘ fafn I(:thg% y(ra;[inl di n%ﬁ%ﬁg{ﬂ(@g{)yl h?ﬁ)(s}’ %QZZ(}q (El;@{) 54§§ %ﬁ 1-&1\112%) 936(),5,(5’
L e o ity 41 ]
1H), (M H|" or a%gfnfimﬁire;%w ]% “%édm 2H); 9%3@21&) n,(i:,} ,111),4,
00 a2 PO e e o ot 2 1Y 1050 ey 5T, CRA 2%1‘232(%5’( 3997 1) [B3ek
Tl et i |
“sul phamoyl | ar icbf?lﬁbqol?b?bs!llph?mgy]bs BH))JWGBIHJJ 09 (n, 4H), 900, |
G K i SN 25@5%%@%%3 SR IN (015 b7 (5. iy
455 (0| i)l—l) EAE 1 nol oy B %i?k@%%ﬁ('m% HERNIE S
7.7 (d, 2 ﬂixﬁmomthsﬂm-m@hﬂs aE 250 (93H} 259 (Y2, 5.76 (@, | - |30 [0
1 | imidazol-5-yl]-2-(4-[N- | 2H), 7.21 (d, 1H), 7.46 (t, 1H), 7.65 (d,
(cyclopropylmethyl) | 2H), 7.73 (s, 1H), 7.81 (d, 2H), 8.42 (4,
sulphamoyl]anilino} 1H), 9.93 (s, 1E)
| pyrimidine | |
(105 (41222 2.50 (5, 30), 3.13 (m, 2H), 329 (5, 37, | 471 |Bx
* | Trifluoroethyl)-2-methy}- 3.41 (T, 2H), 5.05 (brs, 1H), 538 (g, | 30
| imidazol-5-y1]-2-{4-[N-(2- | 2H), 7.03 (d, 1ED, 7.48 (s, 1H), 7.57 (s,
meﬂloxyethyl)sulphamoyl] 1H), 7.70 (d, 2H), 7.81 (d, 2H), 8.41 (d,
anilino} pyrimidine 1H) S
106 | 4-[1-2,2,2- | 0.30 (m, 2H), 0.47 (m, 2H), 2.03 (m, | 453 | Ex
| | Triftuoroethy])-2-methyl- | 1H), 2.40 (s, 3H), 5.77 (g, 2H), 720 (d, | 30
imidazol:S-91}-2-(4- @ | 1H), 7.73 (m, 4H), 7.81 (4, 2H), 8.42 4, | |
cyclopropylsulphamoyl) | 1H), 9. 9 (s, 1H) o
| anilino)pyrimidine |
107 | 4-(1-Isopropyl-2- 1.48 (d, 61{),,2.51 (s, 3H), 2.86 (m, 2H), | 431 Ex
5 | methylimidazol-5-y1)-2- | 3.16 (s, 3H), 3.29 (t, 2H), 5.66 (sept, 32
| {4-{N-(2-methoxyethyl) - | 1H), 7.14 (d, 1H), 7.46 (s, 1H), 7.49 (t, |
sulphamoyljanlino} 1H), 7.69 (d, 2H), 7.89 (d, 2H), 8.45 (d, |
pyrimidine | 1H), 9.88 (s, 1H) '

5- yi) - 2- [ 4=('N- pentyl- 2,'38 (s,

2.7°(m 2H),




1014- (1, 2- i met hyl i mi dazol - 2. 38( s, 31)..2.83 (t, 2H), 3.07 (m %@
5SS yl)-2-{4-[N-(2-pyrid-2-3.95 (s, 3H), 7.18 (m 3H); 7.47 (t, (M H)
erthyI)suI&hanoyl]? 63 (s 1H).,, 7.67 (m 3H), 7.9 (d, 2H),
~ ami | i no} pyh $7d48. 42 (d,.211), 9.93 (s, 1H a 3 MP.R. 2005PQUGCBR/ZBEL2 - 60
.. PCT/ GB01/ 03864 1024- (1, 2- Drrethyllmdazoétlz 37 (s, 3H), 2.7 (t, 2H), 3.0
(m 2H),4448Ex 5 5-yl)-2-{4-[N-(2-pyrid=%3.95 (s, 3H), 7.17 (m 311), 7.5
(t, 1H), (MH)y yl et hyl ) sul phanoyl ] 7. 63 (s 111), 7.67 (d, 2H), 7.9 (d, 2H)7
. anilino} ir-dine8. 42 (m  3H) 93 (s, 1H) 1034-(]-Methyl-2-ethyl-0.30
~(m 2H), 01%4 22T rimethyls (t‘,39@58(&6@)@265{53&1))299[%2@ .zBuﬂ), 86 (jm
S 111), 2. 73 2. . ,
7, 629 (m 1(%? Zm%l%ﬁ?égérﬁ (?ﬁﬁ%ﬁ#%% gﬁs:%%@%ﬁ) 9. 80 (sl_glll-l) -
1044-[ 1- (2 Fggﬂa),
Trifl t[Jor(et hyl ) meﬂﬁ#gﬁﬁ?mﬂ g] ((t”I'Hﬁ?ﬁO£ g@(t%gﬁ% ,H)S. 76 (q, 30
i m dazol 5Fy1]} am{mo e7 21 3521(&1) 1Hz?@;sd(e 191{){\11)R Z96(5d(d o
| ( -1 Hy24 YA -

| éﬁ?ﬁhgﬁéyr n 5;3’{8@215(1?9 93 (s @%@y&%ﬁ&ﬁw{% 3%1322;1? is,(ZEI),z tzftlza 5g o
gt?) 2 o8 §Qs&ﬁlﬁﬁn§8%%f?ﬂ% 77]6§X(zber)?>5§7%](Hg$AII{g§L(% 1.1) 7.03%% )
1H), 7.48 (s, | @-bulphaniodldpifino) netfsww tmjlstzs?éwqmylllH) 7.70 (d,

-~ 7.81 (d, 2H), 8.41 (d,. anilino}gyrim di nelH) 064-1- (2, 2, 2-0. 30 (rm
©0.47 (m _2H), Emdelfﬁ 453Ex_Tr.|'quoroet hyI) - et hyI 111) 2.40 (s 311)
5. 77 ‘ rmdeazot A8+,

2H)., €(3q42 1(1)(9 cyc opro% sul phany 9338)11(;-1)3}3913%t Qﬂ)}ﬂ_ﬁ” gﬁa?ﬁbmo ﬁﬁl m cﬁ’ﬁe -
107 (1. Noo! beledaiol 050 | 2650, 43, 99, BT, 18 191 |
mc."t yiimazo [4- (ﬁpropylsmphamoyl) : 764 (s, 1H),770 @, 2H),788 (d, 2H), | '
- | anilinolpyrimidine 8.70 (s, lH)
| 111 | 5-Bromo-4-(1,2- | 158 (q, 28D, 540 (s, 3H), 2.76 (q, 2H), 498 |Bx
* | dimethylimidazol-5-yl)-2- | 3.14 (s, 3H), 3.28 (m, 2E), 3.73 (s, 3H), 63
{4-[N-(3-methoxypropyl) | 7.36 (t, 15), 7.64 (s, 1H), 7.71 (d, 2H),
sulphamoyl)anilino} 7.87 (d, 2H), 8.70 (s, 1H) |
pyrimidine . . ,
112 | 5-Bromo-4-(1,2- - | 2.38(s, 6H), 3.75 (5, 38, 7.10 (m, 1H), | 438 Ex
+ dimeﬂ_nyﬁiﬁidazol-s-yl)ez- 7.62 (s, 1H), 7. 70 (d, 2H), 7.87 (d 2H), | 63
_— [4-(N-methylsulphamoyl) - | 8.70 (s; 1H) |
anilino]pyrimidine - | |
113 | 5-Bromo-4-(1,2- 0.05 (g, 2H), 0.31 (g, 2H), 0.78 (m, 1H), | 476 Ex
4 | dimethylimidazol-5-y1)-2- 2.39-(;,'3}1), 2.60 (t, 2H), 3.72 (s, 3H), 63
{4-[N-(cyclopropylmethyl) | 7.45 (’E, 1H), 7.60 (s, 1H), 7.70 (d, 2H),
| sulphamoyljanitino} | 7.82 (d, 2H),8.70 s, 1H)
pyrimidine -
| 114 | 4-(1,2,4- Trimethyl- 2.26 (s 3H), 2.34 (s 3H),3.76 (5, 3H), [358 Ex
3 imidazol-5-y1)-2-(4- 6.95 (&, 1H), 7.14 (s, 2HD), 7.72 (4, 2H), R
sulphamoylanilino) | 17.90 (s, 2H), 8.50 (s, 1H), 9.90 (s, 15)
pyrimidine o '




i -J!t'-\.'
i

{4-[ N (2- rrethoxyethyl)ll—i) 7.14' (d, 11) 7.46 (s, lT.I:) 7.49 (3 MAR 2005
sul phanoyl Janilino}1H), 7.69 (d, /2I2—|)051; Sgl(gCTIZEDBOU gsgg4(d, ,
hni di - 88 1H WO 02
‘%54?21!- gﬁ% r“.’?rzet hyI(SZ 25')(3 3M 2.35 (s, 3H), 2.90 (g, P5HCBA1ER8H
3irnidazol -5-y1)-2-{4-[N-(2-3.18 (s, 3H-.3.75 (s, 3H),.6.98 (d, 1H),31
met hoxyet hyl') sul pharmoyl ] 7. 44 (t, 1H), 7.70 (d, 2H), '7.95 (d, 2H), '
‘anili no}pyrl md| ne8 52 (d 111) 9. 95 (s, 1H) 109%- Brono- 4 (1 2;2'34R$:S’/
3 3_- < 2 e dinmonthyul i Aaznl 2 ,
VIR E Ly PR e 2 g zgg (224 CAT A D BB RS 733‘223,(.1%
10.15 (93 1I- e, >-Big q
2,41 (g, 3H) ,lﬂﬂ%@%q}%@rﬁéﬁu}m dazol (éi}r;‘))’%zgsz(s’egﬂ 7%5’5'[‘1@0’3 75 (s, %ﬁ),
: 76352(t, 1H), rﬁﬁhyl[suﬂphﬂmgyly)p)él %l mﬁﬂr(ﬂpgn)lﬁgz&é{ﬁ)oaim{% 1}1)7053(3d,(q2w2,H)7. 58
- , A anijli r i ne , , ,
(2..40 (H)s 3H) Mlmm 4985(91% Byl im dazol -5-yi)-2-3[ 14 (s,|3H),
3.28 7 t—H— =64 s,
1H), (7m‘ #F} %ﬁ;’ﬁr ptﬁgl)rmsr] :'Laml |4r%’r (ﬁziﬂggagégw &?1)27(5?'9\ §8EX|}oyr Frdi he
1125 B ifnkdazoR533)-2-94- 3.1 3H 27 ; 31
4di metmllmdazol 5-yi)- 5{ ;M% %ﬁﬂi ((s HP (3” (d, 2H), p3
[ 4- (N- et hyl Mmﬂwlammwe (s: ﬂH)Z(arﬁH) |6cﬂ5p(ﬂx iiﬁ,dﬁﬁs(t 1H), - Ex -
1135- B 4 :
4di met L;Wm %1%1181‘*5“- &ﬂzdgg( 506&3@ ﬁﬁz’ﬁ@%&’ﬁﬁﬁ%“zﬁﬂ 53
: 4- N- cl pinﬁ]ﬂiﬂ =N ih el to S )
: {sul Lha(czfl Om [ ng 82&%%. 2H) . 8915’-% } H) 1H) pyrinmidine | '
- 1144- (1,120 B-(nBErimahg (s, EHI)OS(E o), 027 GHBH),%ZE(S (SH) 34%114858E<Ex_
3im.dazdly Sl kaZor -y?)-g?zl_ﬂ(m 372(1 35(1) 695|_?d 1H), 7546 EToN 31
butylsulphamoyl) ' 7.70 (d, 2H), 7.90 (d, 2H), 8.50 (d, 1H),
_ amhno]pynmldme 990 (s, 11—1) :
118 | 4-(1,2,4-Trimethyl- 0.71 (t, 3H), 1.01 (s, 3H), 1.21 (g, 2H) | 428 Ex
3 | imidazol-5-yl)-2-{4-[N- | 2.30 (s, 3H), 2.40 (s, 3H), 3.77 (s, 3H), 31
| (1-dimethylpropyl) | 7.0(d, 1H), 7.14 (s, 1H), 7.70 (d, 2H), -
sulphamoyl]anilino} 7.89 (d, 2H), 8.58 (d, 1H), 9.98 (s, 1H) |
| | pyrimidine ' | 7 B |
| 119 | 4-(1,2,4-Trimethyl- 0.04 (m, 2H), 0.15 (m, 2H), 1.78 (m, _ 398_ Ex
1* | imidezol-5-3D)-2-[4-(V- | 1HD), 340G, 3H), 6.64 (4, 2H), 7.32 (5, | 31,
cyclopropylsulphamoyl) - | 1), 7.38 (d, 2H), 7.62 (d, 2H), 8.20 (d,
| anilino]pyrimidine 1H), 9.63 (s, 1H) - _
[ 120 | 4-(1,2-Dimethylimidazol- | 0.75-0.80 (t, 3H), 1.29-1.41 (m, 2H) 387 | ExS
| SyD-2[4-(V- 237 (s, 3H), 2.64-2.70 (g, 2H), 3.95 _(s,
propylsulphamoyl) - 3H), 7.18 (d, 1H), 7.32 (t, 1H), 7.62 (s,
| anilino}pyrimidine 1H), 7.68 (d, 2H), 7.90 (, 2H), 8.42 (4,
‘ 1H), 9.89 (s, 15)




sul phanoyl an|I|n0)7 90 (s, 2H), 8.50 (s, 1H), 9.90 (s, lH) pyrlr@
- MAR 2005 WD 02/2012 . -62 PCI/ &GO /03864 1.154- (1 2,4-Tri met hyl 23 (
- 3H), 2.32 ,3|1) 2.38 (d, 3H),372Ex inidazol -5-yl)-2-[4-(N-3.75 (s, 3H),
6= 98 (s, 02518 (m, 111), 31 methyl sui phanoyl)7. 67 (d, REN/GBOPESeH, 2H),
8.50 (d, 1H), anlllno]pyrlmdl ned. 98 (s, lH 1164-(1,2,4-Trinmethyl-1.45 (q,
2H), 2.05 (s, 3H), 2.12 (t,. 2H),444Ex 5 M dazol -5-yl)-2-(4-[N-(3-2.15

- (s,.3H), 2.35 (s, 3H), 2.75 (q, 2H),31 N, N-di met hyl am no-3.72 (s, 3H), 6.95
(d, 1H), #-32 /f 111), propyl)sulphamoyl 37 68( d,. 2H), 7.93 (d, 2H), 8.50
(d. 11f) | 12di || 4-fol-DjmethytimidsgoBs | 000-0.69 (.12, 0 DSA). U7 (i 255), hyl38“n' 08 |(Bx 5

31 608 (o] wﬁ?z-w 4<§S ﬁ{“ sy R R ads Rbst & bty 7.0 (4,
211), 8.50 (d,cy@k%) %F%ﬁ éfﬁ’éﬁlﬂsi.@r 73 .

1184- (1,3, 4-Tri ne o 71 ( 2H) , 428Ex
- si mi dazol 5-y|§m1m00pbrr£tbidﬁl_630 (s EH)S 1), 263((d, 28Bt1y.613d,2H) s, 13H), 31
gﬁ| éhglrmnswgujlr?%;)?%g Eg %::I)D 8: é&déﬁm f%( ’91}53 Eg IZ:_?) _py_ri m di ne
| éilﬁfaéia ’_y”&-@@%—%ﬁﬁ{ﬁ?ﬂdﬂ@hé' {ls : (¥%1 [Bx5 |
- cycl opropyl sulﬁ}thmMLOI\&H) 7 38 .8421-193321342312) QCM(E@H) §520 (|d, - _
| 'anl I_| no] dyri ni di Pel és, I:—)’l) 1201 3 D net hgg i m dazpl - 0. 75_ 0. 80
C(t, -31f) | 1. Aovel Obmtyﬁﬂphzﬂpy 876} 3665my 1FD 3.4 (5 RER. B9 (G 1HRH) , 2. 64- 2. 70
(9, ant 1|no /el 7755 (globskey Gortlgh Tag CRpIsBA o) a| 9o
(8, 1H .[ WG 02/20512 1H), 9.89 (s, 1H) - | IR
| | 123 [ 41 Z-Dlmethyhnndazol- 2.38 (s, 3H), 3.63 (q, 2H), 3.95 (5, 3H), | 427 Ex5|
SN2 |720@ 1), 7,63 (s 18D, 7.73 (& 28), o
triftuoroethyl)sulphamoyl] | 7.93(d, 2H), 8.35 (brs, 1H), 8.43 (4,
| anilino}pyrimidine | 1ED), 9.94 (s, 1H) |
124 | 4-(1,2-Dimethylimidazol- | 2.36 (s, 3FD, 3.89 (s, 3H), 7.19 (d, 1H), | 489 Ex 5
| 5yl)2-{4-[N3- 7.32-7.37 (m, 3H), 7.4 (d, 1H), 7.62 (s |
triflooromethylphenyl) | 1ED), 7.69 (d, 2E), 7.87 (d, 2F), 8.40 (d,
sulphamoyl]anilino} 1H), 9.93 (s, 1H), 10.50 (brs, 1H)
| pyrimidine k o o N
125 | 4-(1-Ethyl-2- | 9.81 (s, 1H), 8.43 (4, 1H), 7.91 (4, 2H), 73 | -
raethylimidazol-5-y1)-2-[4- | 7.75-7.65 (m, 3H), 7.27-7.18 (m, 28), 28 .
(N-methylsulphamoyl) | 4.60 (q, 2H), 2.42-2.37 (m, 6H), 1.19 ,
amhno]pynmdme - BH)‘ - | |

- " Purified by flash chromatography eluting with DCM/ 2% methanolic ammonia (100: 0
 increasing in polarity to 95:5).

" -? Purified by passing through an Isolute aminie column.
5  *Purified by flash chromatography elutmg Wlﬂl DCM/MeOH (1 00:0 increasing in polarity to
95:5). - - ' o ,
* Purified by ﬂash chromato graphy eluting with DCM/MeOH (100 O mcreasmg in polarity to-
98:2).
3 Product isolated by agueous Work-up and extractlon with EtOAc. Extracts washed with 1M

10-  aqueous acetic acid and aqueous sodium bicarbonate solunon



_. -63 PCT/ GB01/ 03864 .1214- (1 2- Di mét hyl‘l mdazol 0 00-0. 06 - (m 211@ @@Qﬁg@ 17 B
(in, 2H), 385Ex55y|)2[4(N—174-180(m 1H), 205(s 3H), é%‘, :
cycl oprop yl)3H),. 6.87 (d, 1H), 7.31 (s 1H),

-anlllno]py(ﬁﬁmﬂfigg (brs, 1H), 7.38 (d, 211), 7.61 (d, 2 8T’§Bﬂ’°3864 .
(d, 1H), 9. 60(s, 1H) 1224-(1, 2- Drrethylumgj@zol 1.4-1.50 (m 21- 1) 1.65-1.78
(m 2H), 399Ex55y|) 2-[4-(N-1.84-1.93 (m 2H), 2.37 (s, 3H), 3.52-

cycl obut yl)3.66 (m 1H), 394(5 3H, 7.19 (d, 11-1),

-anlllno])ﬁ’aﬂlh 1% .7.63-7.71 (m 411), 7.89 (d, 2H), 8.43 .(d, 11-1), 9.89
(s, 1-%&@1&%@%9@&&@%&&@6%&%%&@%@%@%5’ |
31- 1) 427Ex y {47 : . ,

- 2H) ;. trlm@@hyl)sulphamylﬁ 93 ' (d, 2H), 8.35 (brs, 1H); .8.43 (d,

ani lino}pyrim nell—? 1244-(1,2-Di rret hyl.i _m dazol -2. 36 (s,

3H) 3.89 (s, X0y Pkgmeamdl(%ot&s 1fmamolewin addsd deppprigetg 2oRtion 082~ (m.

o oty plithe-Hi ot Bmoiyidas OO0 Dk 15080 i in )
pyri mi di rthoﬁ?ﬁ@hicﬂridd:‘(@hﬁ) eodlé B°Cand ) mixBurd 3tifred fobhD mifius af *C RED hé&é*d Ex
met hyl'i m dazol - ﬁél)2[4775765(m 3H), 7.27-7.18 (m 2H), 28

(I'V- et hy S81Cofos 9Bymiputes GTajyolatilps weresemovetby evaperzgion gnd_l_@e(resultant sohd

ot hanol PaceTHATRY il Q&?ﬂé’ﬁési%ﬁ%ﬁ%ﬁ”? St @placsldnioinipey 2/

passi ng tandaughutivn dfszodzuaxmna ?ru iz, 3, oEﬁfnhctl) aﬂ«h&m&iﬁéﬁylammem -
‘ 100 increasing in"polarity -to

_,chronato%dpaﬂy el uti ng with

' - 95: cmmagﬁygﬂdeﬁna‘hogcplgpmwe$ smrngfommmwmmﬁ yalatles I{ L
ncr ea o 0 ro ct i s.0 queous rk-up a d}
:axt racf: on \e/vlefr ‘XI @QQZ@ g)aﬁ\/ﬁg‘?‘? enp PR t%ﬁgﬁﬂl%‘gﬁ% @%tﬁlgoam dpand .

aqueous Silgbtien Qid?ﬂfﬁélféﬂ%ﬁl WA ©00mi). The residue was dissolved in MeOH (Sml) and

" loaded on to an Isolute amine column, eluted with MeOH (301111) and the fractions containing

_ 'product were evaporated to- g1ve the title compound (190n1g, 9%) asa beige solid. NMR 1.18 |
15 @, 3I-I) 2.39 (s, 3H), 2.89 (t 2H), 3.15 (m 7H), 4.38 (q, 2H), 7.21 (4, 1H), 7.71 (m, 3H),7 89
- (d, 2H), 8.41 (d IH), 9.82 (s, 1H); m/z 447.

- Examples 127-144 |
The following compounds were synthesised in an anal‘ogoué method to Example 12-6.

Ex | Compound . NMR o mfz | SM
| 127 _4—(1—Ethy1—2—methy1imidazol—5; 1.01 (d, 6H), 1.20 (t, 3H), 2.40 (s, | 475 Ex 28 |(-
| )2~ {4-[N-(3-isopropoxy-2- | 3H), 2:62 (m, 1H), 2.81 (m, 1H), | |
| hydroxypropyl)sulphamoyl] 3.23 (d, 2H), 3.50 (m, 2H), 4.48 (g,
. anilino}pyrimidine - 21-1)‘4'76 (s, 1H), 7.20 (4, 150), |
| | | | 7.70 (m, 3H), 7.84 (4, 2H), 840(d,
| | o 1H), 9.81 (s, 1H) - |
128 | 4-(1-Bthyl-2-methylimidazol-5- | 1.19 (t, 3H), 2.40 (s, 3H), 3.13 (, | 470 | Meth
y1)-2- {4-[N-(2-isoxazol-3- | 2H), 4.17 (¢, 2H), 4.54 (q, 2H), 6.12 85, .
. yloxyethyDsulphamoyl] | (d, 1H), 7.20 (4, 1H), 7.70 (m, 4H), Ex 28 |
anilino} pyrimidine 7.86 (d, 2H), 8.40 (4, 1H), 8.60 (d,
| - | 1H), 9.80 (s, 1H)

20



03 NARZV\B WO 02/ 20512 PCT/ GBO1/ 03864 64 Exanpl e 126 4- 1- Eth 1- Hha

l'i mi dazol -5- 1-2- 4- N 2-(2: hydroxyet hoxyet hyl sul phanoyl ani | i noﬁ;'bifl"\ %? | ne
Chl or osul %nl c acid (1501 2.16mmol’) was added dropwi se to a solution of 2.
5 ani | i no20A206thy| - 2- et hyl i mi dazol 5-yl) pyri nidi ne (ExaPgI/6BEBI3RAH0NY,
0.54mmmol ) in thionyl chI oride (3ml) cooled to OC and the mixture stirred
for 10 mnutes at OC then heated at 90Cfor 90 minutes. The volatiles were
renoved by evaporation and the resultant solid placed under high vacuum
(‘<2m‘ng)' for-1 hr The resulting solid was nlaced under nitrogen and a

sol uti on,| 189 {2-(Ethyi-Roucthylimidazndiol - | L1PARGED, D8XHBH). B (g, | 486
di et hyl mgt:hyl|am i 0. NeOH (3l ' I Th | utli

Sti réd”?érys%'ﬂ;?- HBeCEeel Tol b | PR, FopredD AsHac 2. Shler (40 s
‘added h d |4 d

added and thqg 10m )k@?hgnéﬁ | vas | ¢8, chfygggpyl}ﬂ 7%@7&%%1 an gi

W th wat gr (2 e residue was ‘di ssolv
to.an |sql uteq amiimgpyamidimg el ut ed wi| (7ABANECEHY, 310001, HA) 8t&14df rfact i
containirlg product were evaporated t%’ gé & the title conpou :
79% as 4 beilge solid. NVR 1.18 15 (f 1 ¥ (18 (s, 34,

Rt R O R T e R TRk A R L s
“&Bﬁ&ﬂﬂﬁ%ﬁf@?&”‘f@?mﬁ Sy 2 LS??‘? TSR 05, 2 br, 130 (.
31-), 2.40 (s| Fybeyetyil h@l@ﬁ[ N- (34 5 G8%, QH@@SG@,%@W 1H)Ex 281
ant 11 b &???mﬁé%%ﬁaﬁﬁiﬁﬁ@ﬂ*f@“myﬂ% s, B s BAW DR AL

28 8.4q (d| 14, 9.81 (s, 1H) 1‘284-(1;11-,5 hyl - 2- met hyl i mi dazol | 5-1.119 " (t,
31-1), 2:40ds_3r) 313 (+ 470MetH yi)-2-{A-[N-(-isoxazol-B-2B)[ -4 17

(i, 2M) A B oo s a0lcey T G SThpha e P12, 1980 [McLH

. Ilz?,(gg]o ﬂ?lSK? ; E}ﬁ)-%?{ﬁﬁ\} -1so;kaoz¥{£’um ding '3[-5, §§4 %q, 211%,'_2.1.6 ?t, %,(4. 6 tH 88 o0 (',(j" |

3 yloxypropyl)sulphamoyl] | (q,2H), 6.25 (s, 1H), 7.20 (d, 1H), | Ex 28

anilino}pyrimidine | 7.49 (t, LH), 7.68 (m, 3H), 7.87 (4,
| | 2H), 8.40 (d, 1H), 8.59 (s, 1H),
. 9.80 (s, 1) o
~ [132 | 4«(1-Ethyl-2-methylimidazol-5- | 1.18 (t, 3H), 1.80 (m, 2H), 2.38 (5, | 500 | Meth
L | yD)-2- {4-[N-(3-isothiazol-3- 3H), 2.84 (¢, 2H), 426 (, 2H), 456 | | 89,
yloxypropyl)sulphamoyl] (g, 2H), 6.69 (d, 1H), 7.20 (d, 1H), Ex 28
S anilino}pyrimidine 7.45 (t, 1H), 7.68 (m, 3H), 7.87 (d;
o | 2H), 8.40 (d, 1H), 8.80 (d, 1H),
| 9.80 (s, 1H) ,_
133 | 4-(1-Ethyl-2-methylimidazol-5- | 1.18 (t, 3H), 1.85 (m, 2H), 2.38 (5, | 501 | Meth
b | yD2-(4-(NH3-(1,2,5-thiadiazol- | 3), 2.91 (g, 2H), 4.36 (£, 2H), 4.56 90,
3-yloxy)propyljsulphamoyl} | (g, 25, 7.20 (d, 1H), 7.45 (t, 1H), Ex28 |
anilino)pyrimidine - | 7.68 (m, 3H), 7.87 (d, 2H), 8.30 (s, .
| ' 1H), 8.40 (4, 1H), 9.80 (s, 1H)




- WO 02/ 20512 65 PCT/ GBOL103864 1294 (1- Et hyl - 2 et hyl i m dazol - 5- 1. 1921[1%.‘;2
3H), 2.39 (s, 3H), 3 13 (q, 486Meth yl)-2-{4-[N-(2-isothiazol- 393I-H9AR 6
(t 2H) 6.6786, yloxyethyl)sul phanoyl](d, 1 7. 20 .
O&P@’zﬁﬁi Ex 28 anilino}pyrimdine7.84 (d, 2H), 8. R/ERo 4 8. 81.
(d. 1H) 9.80 (s, |H) 1304-(1-Ethyl-2-pgghylini dazol -5-1.19.(t, 3H), 2.39
(s, 3H), 3.18 (q,487Meth yl.)-2-(4-{N-[2-(1, 2,5-thiadiazol-. 2H), 4.34 (t,
21-1), 4.56 (q 2H) 7. 2087 3yl oxy) et hyl ] sul phanoyl } (d, 1H) 7.70 (m

‘g‘.“ég g;ﬁ; eﬁﬂ‘&?“-&ﬁﬁ%ﬁ%ﬁ@}ﬁ?g&i grbaé“léi, )3 e oat g0 @, ?ﬁeﬁ%ﬁ %??9 o
211), 4.p688 f’%@?y@’ o’?d‘f‘ﬁ ?hl phanoy! |%@Olﬁ%(ﬁ%}9§2§§(‘£%@ 120 (&, 14 |ex

i no}pysulpmaim&)anﬂﬂm pyrinditihe 7} $.88 (1) 113),413,957(58371{)(,d,20 8.40 (d,

I H), 8.:59(5 , 9.80 (s, 1H '1324{1 Et hyl - élnl azgl - 5- 1. 18 (4,

?H)"ziljsz(g (2t11)2H)2 33 gZSSOOI\/Fth I)D,ﬁﬁfz(n{,reﬁ)s’w ﬁﬁfﬁzo;}f 31461529,((21.84 __
, 2H),14. (0)4 , ,
7 ob (dl 1H). Bx 28 anili no{pyr?/n#gfx{é% 5 ?g?‘)iiﬂ) 7,68 (h 3Hl. 7.8

d: 2H), ) SIM P - '
(1334- (H) 1- _ﬁsl 4%@(22?]1‘%%%?81?1 5),2 %? ?(%%3}?7805(‘?’%}1)2%87 2. §§7(s ,E5X031 th
1yl)-2-(B-{N mﬂwbml@mhﬁad]-&iﬁ(f\fsm (2, 2H), 240 (£3H), 3.58¢m( 1K),2H) , 4. 5690,

a1 o) ByeP bt g ey o 71 S0 (Giaeh! hoaba B bt |55 (4 1|y
9.80 (s, [ 1H | ByraniAR 2005 VO 02/.205124H§qg5qg/5ﬁp131,g§@6ﬁ1) 1 |
o | | | 996 1H) 1 e
136 | 4-(1-Isopropyl-2- 145 (m, 8H), 1.72 (m, 2H), 1.83 | 427 |Ex32 | .
? | methylimidazol-5-y1)-2-[4-(\- | (m, 2), 330 (s, 3H), 3.60 (m, 1H), | |
cyciobutylsulphamoyl)ani]ino] {560 (sept, 1H), 7.16 (d,-IH), 7.48

pyrimiding | (s, 1H), 7.68 (d, 2H), 7.74 (4, 1H),
o ' ' - | 7.88 (d, 2H), 8.48 (d, 1H), 9.90 (5,
'} 137'| 4-(1-Isopropyl-2- . | 0.40 (m, 2H), 0.50 {m, 2H), 1.50 | 413 |Ex32

|* | methylimidazol-5-yl)-2-[4-(V- | (d, 61), 2.12 (m, 1H), 2.52 (s, 3H),
cyclopropylsulphamoyl)anilino] | 5.70 (m, 1H), 7.17 (4, 1H), 7.48 (s,

pyrimidine | | 11, 7.71 (s, 1H), 7.75 (4, 28),
3 | 7.93 (4, 21), 8.49 (4, 1H), 9.93 (5,
| 1H) _- o
138 | 4-(I-Isopropyl-2- 0.09 (w, 2H), 0.36 (x, 2H), 0.81 | 427 |Ex32

methylimidazol-5-yl):2-{4-[N- | (m, 1H), 1.49 (d, 60, 2.60 (s, 3H), |
| (eyelopropylmethylsuiphamoyl] | 2.65 (t, 2H), 5.70 (m, 1H), 7.17 (0, |
anilino}pyrimidine | 1D, 748 (s, THD, 7.53 ¢, 1HD), 7.72 |

— (& 2H), 7.90 (d, 2H), 8.48 @ II-I)
9.90 (s, 1H) . -~




1344- (1-

90 -

Met hyl - 2ethyI|mdazoI 5123(t 3H), 145(m 211), 1.70.
(m 413Ex 29 yl)-2-[4-(N-cyclobutyl-2H), 1.87 (m 2H), 2.93 (ol 824HR W
sul phanoy] anl | i no] pyri nudi n(eg 58H§m 915% 3. 9? (s,. 3H), 7PC2'8(;1(3[?1/03%6|:P’ 7.69
('m 4H), 2H) 8.43 1 s, : ,
: 1354[1(222Tr|fluoroethyl) 2- ?7 1.70 (m 2H), 1. 87467Ex 30
1rmet hyli m dazol -5-yl]-2-[4-(N-(m 2H) 40(s 3H, 3.58 (m 1H),
cycl obutyl sul phamoyl ) anilino]5.80 (q, 2H), 7.23 (d, 1H), 7.69 (m
pyrimdi pedH)—7-00 (d - 2H 8 44 (d_1H) 9 95 %Q, 1H) 1364-(1-1sqpropyl
2.1.45 (3B dsqropyh2- 2H), 1. 88- p2AEKLIE), 243 (5, 3H), 4.04 (d, | 412 | Ex 32
i f5d : :
oyel obut {1 su %#efh?yo%ﬂs%inﬂi?%@%s 3 S Gl 1T U g0, g |
gplg(r)” ?i n :(1|S‘|) %t%nmﬁe@x lflﬁphéiayl]l) 7446% 11-9?773(@82}9%1 92'(92H) 8. 18':8213;*)
. S, sopr opy , 1.8
32 3neth ||m@aﬂ1@p}15wm)imz [ 4- (N—(d BH) 8312(1,211@;184&@)1,112),925(3, 3H),
cycl opropyl syl phanoyl ) ani | i no] 5. 70 (Tts %E% 7.17 (d, 1H); 7.48 (s, __
gygl?)m(dl nelll), 7. 671 (s, 1H, 7. 75 ( 1,154’ 7.93 (d, 2H), 8.49 (d,l 15), .,
. 93 (s Is 150pr OpyT -2-U. Y, 8295 0510 [%edT RS
amet hyl i nda olgﬁ )- -{4-[N(m 1H) fzg"’(!"? 623)(, %%_Dg% fz“ SI%,
(cycl op! Py ddiwlmﬂhafiéﬂﬂ)ﬂﬁi{g-[?é (Lgﬂﬂ;eﬁg'B@@at,(rm,zmz)(d,?; (15 (331)-' ,
-oant i1 nQ) pyri I N ) .
: ég%/égéﬁ éége f?ﬁ@ndg%b§§§§§?1 6 IR, éiﬁ??ﬁhz —GZ o
- (d 412832 r%ﬁﬁé?ﬁﬁﬁﬁazo| Syly-2- 2 ?&%Q§BH?63§ ?Hé 8#%% 7,14 (d,
C1H), 2HL802®t1H)842@,HD,
_ 8.46 (d, 1H), 9.88 (5, 1H) _

141 | 4-(1-Ethyl-2-methylimidazol-5- | 1.20 (t, 3H), 2.40 (s, 6H), 4.1 s, 465 | Ex 28
y1)-2-{4-[N-(5-methylpyrazin-2- | 2H), 4.60 (q, 2H), 7.24 (d, 1H),
ymw&wbammmmnﬂmnmm} 7.68 (m, 3H), 7.85 (d, 2H), 8.10 5,
pyndeme 1H) 8.36 (s, 1H), 8.42 (s, 1H) 845

(d, 11), 9.82 (s, 1H) , |
{142 4(1-Methy1-2- - 2.88 (t; 2H), 3.17 (5, 3H),3.30 (m, [433 | Ex33 | -
| methoxymethylimidazol-5-y1)-2- | 5H), 4.05 (s, 3H), 4.55 (s, 2ED), 7.28
‘{4uwammmmqamm _ (d, 1H), 7.49 (¢, 1H), 7.74 (4, 3H), |
| sulphamoyljanilino}pyrimidine | 7.92 (d, 2H), 8.50 (d, 1H), 998 (s,
‘| 143 | 4-(1,2-Dimethylimidazol-5-yl)- | 1.81 (m, 2H), 2.36 (s, 3H), 2.87(q, | 486 | ExS5,
2-{A-[N-(3-isothiazol-3- . 2H), 3.96 (5, 3H), 4.13 (t,2H), 6.68 | | Meth
| yloxypropyl)sulphamoyl] (d, 1H), 7.20 (d, 1H), 7.43 (t, 1H), 89
anilino}pjrrimidige‘ 1 7.62 (s, 1H), 7.68 (4, 2H), 7.89 (d,
| o 2H), 8.42 (d, 1H), 8.80 (d, 1H),
9.89 (s, 1H)




(cyanonet hyl ) sul phanoyl 17.46 (s, 111), 7.71 (d; 2H), 7.92 (d, 2005

ani lino}pyrirnidine2H), 8.32 (t, 1H), 8.48 (d,11), 9.95 (s, 1H) 03 MAR &b
1404- (1- | GRPERY]y 2-1-46 (d, 6H), 3.29 (s, 3H), 4.05 (b464 o1/03864
6met hyl i mdazol -5-yl)-2-{4-[N-d, 2H), 5.67 (sept,1H), 7.13 , -
“(pyrid-2-yhnet hyl)sul-phanoyl ] 111), 7.21-3m 1H), 7.36 (d, 1H),
anilino}pyrimdine7.43 (s, 1H, 7.69 (m 3H), 7.86 (d, 2H), 8.02 (b t, 1H),
8.42 (d, 1H), 8:46 (d, 1H), 9.88 (s, 1H -

I%: E t%rﬁ}l @am n cﬂ 2H) 1[219(&.(}&—? Az*% @ﬁg) %ﬁg - ﬁﬁgbﬁ}‘?;?
xm[am(ame 168 (m aﬁ)),a 65 &521{91,4@1 2H§ 10 |
36 (s, 111), 8.42 (s, 45 (d, 1 82 (

' 1424- (1- Vet hy |suh3h@m831 Tuilingigyringding (3 21:#*1; 1HY 78 (6l §§>1
met hoxymegt hyl{i m dazol - 5-y1) - 2-. 5H)

{4:- [ N-( 2y et oxyet hyl ) (d, 1H), 7.49 (tzgﬁiﬁ‘i’(é%né?gaé@ 2"

- sul phanOyl Jani | i no} pyrim di ne7.92 (d, m(s,ﬁ{ﬁgﬂggmll—l) 9.98 (s 1H) |
1434 1, Di thylimdazol -5 y1)-1.8 36 (s, 31i)

(ci, 486 EX Eimf&d{bgr ﬂaﬁh@mgramluﬁ;w&h IIQM&?gsnetﬁ)ﬂohg 41;{39:1,18)(13@& (1 SEDH) 0

6. 68Met h | 17(d, 1H), 7.20 1 t
aniiino}d‘é %%@0} S”tﬁgg%]% 68 (sz 2H) , (7 89 (d, 2H), 8.42 (d, 1H),
8.80 (d, 2 L
1444- El E%ﬁCte%%&%ﬁ?l#%azo ?g%lgﬂﬁ%]g?m%ﬁqh@%% of a%élﬁ ﬂé{yg%iag 399Ex

28 yli §- 2-Rutiffel- byl gsh chyomydidgridhy Qutise §ith DON/M&OBETO] q jinéePsing in polarity to

sul-phanoy, g)glllno}pyrlmdl ne7.21 (d, 1H), 7.68 (s, 1H), 7.71 (d, 2H), 7%0
(d, 3H),. 1H), 9.85 (s, 1H); mz 397 . O

? Reacted with 4 eqmvalents of cyclopropylamme/ 12 eqmvalents of dlmethylethylamme
'Punﬁed by flash chromatography elutmg w1ﬂ1 DCM/MeOI—I (98 2 increasing in polanty fo
-94:6). o '

2]

'pyrl m-di , 1H

'\/-\

7.28

'10- 4 Reacted with 4 equivalents of cyclopropyhﬁethylamhie /12 equivalents of
_- dimethylethylamine. Purified by ﬂash chromato graphy eluting Wlth DCM/MeOI—I (98:2

increasing in polanty to 94: 6) _
5 Reacted with 5.75 eqmvalents of aminoacetonitrile / 9 equivalents of dimethylethylamine.
Product extracted from aqueous sodium bicarbonate solution with DCM. .

15 S Reacted with 4 eqmvalents of Z—ammomethylpyndme / 9 equlvalents of dJmetherthylannne
Purified by ﬂash chromato graphy elutmg with DCM/MeOH (98 21 mcreasmg in polarity to
90:10).

Example 145 - :
20 S-Bromo-4-(1.2 2-dimethylimidazol-5-y1} - (4-[N-(2 (2 methoxvetinNsulphamosilanilino
Bromiﬁ_e (Sp.l, 0.14ﬁ3mo_1) was added to a solution of 4-(1,Z—dhnethyiimidazol-S-yl);z— |
{4~[N-(2-meﬂ10xyethy1)sﬂphaniojr1] anilino}pyrimidine (Examj)le 35; 52mg, 0.13mmol) in'
glacial acetic acid (2al) heated at 60°C The mixture was heated at 60°C for 4 hours, then the
25  solvent wéts removed by e{raporated. The residue was dissolved in DCM (20mi), washed with
| saturated aqueous sodium hydrogeﬁ carbonate solution-(ZOml), dried (Cheniehit column 1005)
and purified by flash chromatography eluting with DCM/ 2% methanolic a:fnmonia (100:0
~ increasing in polarity to 97:3) to yield the title compound (37mg, 60%) as a white foam NMR




1 Purified by flash chromatography el uting W|th DCM 2% met hana|

(100:0 - i

cycl obutyl amine / 12 equi val ents of . di met hyl et hyl am ne.
chr omat ogMEP A3/2 ..
Reacted with 4 equival ent.s of cygdgppropylarnine / 12 equival ents of
~di met hyl et hyl ar ni ne.

A6 (3 600, 280, L2800 50206 € 23503 B8 (o B oGRS, 58' e,
di met hy| 1.6y (G2E)R.73 E’wﬂ)' 70 by 1) ?m @l

|ncreaS|ng In po arlty to

95:5).

DCM MeCH
equi val e

(98:2
am noacet
from aqu
equi val e
‘Puri fised
polarity

2 Reacted with 4 eqw #Mm' :

5 Purified by flash
Biluting with DCM MeOH (98: 2 increasing in pBCEGBIY0s6H

ncreasmg in polarity to 95:95).

Purtfied by flash chromatography eluting with

ography eluting w th DCNUVeOH
€acted With 5.75 equival ents of
onitrile 19 equivalents- of d| met hyI et hyl am ne. Product extracted
carbonate solution with DCM 15 6 Reacted with 4
met hyl pyri di ne 19 equi val ents of . di net hyl et hyl am n
by f | 2Béfatiy

A 10 o Y A TR éfﬂﬁ?ﬁsf“ég A

y1)-2-(4-

sol uti on fef

[Et(ZG{sﬁpopydl m-diine Brom ng NMR 0. 14mmol) was added
(1 ?dlrr_gth\lllmﬂ:I?rﬂ B-v|Y-2- {4-1TN

(2- met ho
I xi gl ag
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di ssol veq
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ution (20n dr|e Chénel ut” col umm
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polarity.to 97:3) to vyi igﬂ the title conpound (37
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ﬁB%&n&SIh[l-”(?')metﬁ %@ﬂiﬁ%
3H), 3.16 (s, 3H), 3.29 (m, 2H), 3.36

7 .(d, 2H)

12 @hethylimidazol-5-yl]-2- {4-[N-
(t, 2H), 4.51.(t, 2H), 7.49 (t, 1H),
7.58 (s, 1H), 7.72 (d, 2H), 7.85 (d,

(2-methoxyethyl)sulphamoyl]
2H), 8.74 (s, 1H), 10.15 (s, 1H)

1.59 (quin, 2H), 2.44 (s, 3H), 2.78 (g,
2H), 3.05 (s, 3H), 3.17 (s, 3H), 3.28
(t, 2H), 3.39 (t, 2D, 4.5 (1, 2H),
739 (t, 1H), 7.61 (5, 1), 773 (&,
2H), 7.88 (&, 2H), 8.77 (s, TH), 10,19
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148 539

5-Bromo-4-[1-(2-methoxyethyl)-
2—methy1imidazol-5-yl]-2- {4-[v-
| (3-methoxypropylsulphamoyl]

antne)pycmidine

(s, 1H)

! Extracted into EtOAc. Purified by column chromato graphy eluting with DCM/ MeOH (96 4

: mcreasmg in polanty to 90: 10)

10

* Extracted into EtOAc. Purified by column chromatography eluting with DCM/ 2%

meﬂ_aanohc ammonia (98.2 increasing in polanty to 94:6).

Example 149 , ‘
5~Chlo1-o-4-( l-ethvl-z-methvhmdazol- 5-y1)-2- { 4-I'N—( 2-methoxvethv1)sulnhamovl]amhno}

pyn_;ml' idine

15

N-Chlorosuccinimide (80mg, 0.6mmol) was added to a solution of 4-(1-ethyl-2-

_methy]imidazol~5-y1)-2~ {4~[N—(2-methoxyethy1)sulphamoyl] anilino}pyrimidine (Example 37;



The followi ng conpounds were synt hesi sed in an anal ogous rret hod t Elif %
145. increasing in polarity to 90:10). 2 Extracted into Et GAc. |3f ed
col um chwegei/agipphy el uting with DCM 2% methanolic armg J;“E;%sgm
increasing in polarity to 94:6). Extracted into EtQAc. Pur| y colu
chromat ography eluting with DCM MOH (9814 ExConpoundNVRmM zSM

1465- Bronp-4-(1-ethyl-2-1.25 (t, 3H), 2.50 (s, 3H), 3.15 (q, 497Ex

met hyl i mi mﬁg 03mmioD 2n éléclhl\hceﬁﬁheld @sﬁﬁ aﬁa a:he%hﬁmu@ héae& Ena 60?t*)for §h§|§§ IThe
(2-met hoxyet | ) sul phamoyl ] . (g, 2H), 1H), _
ani | i no} pipivest was ﬁ‘éﬁpomef{ @d ﬂg.g-g'esxdpe@,gssglmd CNB(@mll,gvasmed} wﬂ:h saturated

187 ol SNk e S o s B B 2
(2- met hoxpenMyoha) marom e})&ﬂacts AHde c&nﬁﬁec%tdnea géﬂem&ut"&m&m 1@(5'9_)4311 the |

ani lino}pyrimdi ne? 58{;“&; 7.7 d, 2H) S, H)
10 15 5( s, solwent eveperasrd enESME(VQasmmdiamﬂlagh Qhramﬁﬁsg(aqphypn silidh ,ganemmg S,

,( o A " s b o agih o 365 Siedanes

| 2H) g“%&dﬁ‘iﬁdﬁ)ﬁ&(ﬂ(}i‘%@ﬂ‘y@%ﬁ h1ﬂ="i%am7Nﬁ%g§g (%E}%rzhi &, %ﬁ%taﬁdﬁl(aﬂiﬁgﬁlﬁéj

i i m’dazol (s53H), 320 (ﬂ, 21-19— 432@1.‘2}{9,)(49’2(‘:, IHY 7140MEad)] 730i(H] 218), 7{89r(dm16] 7688 (s,
N- Chl or os cby?m 13_1)] 0. 6ml ) was added to a solution of 4-(1-ethyl -

15 met hyl I 8 [N
(2- mgighoxyet hyl ) sul pham)yl ] ani l'i no} pyrim di ne. (Exarrpl e 37 0 3 MAR NO5 WO
02/ 20512 . PCT/ GB01/ 03864 -70 208ng, O0.5mmol) in glacial acetic acid (5nl) ...

and the rfExim Rshiselsd at 60C for 3 hours. The solvent was evaporated and’
~the residue dissolved.in DCM (30nml), washed with saturated aqueous sodium °
hydr ogen car boﬂ%&@@%?%%@éﬁﬁrﬁ% eﬁéﬁ.ﬂé@@@@&?é@u&mﬁh@&t sanapledidd h

DCM ( 20nlpe—TE—DeMextTacts ere—co —thret{tChenet-ut—eotgrm—1005)
ond tho [Ex | Compoind RO mz | S

150 -Ch10r0-4~(1 2- o 2.50 (s 3H), 3.15(q, 2H), 3.26 (s 437 | Ex
dlmethyhmldazol-S—yl)-Z -{4-[N- | 3H), 3 42 (t, 2H), 3.78 (s 3H),492 | |35
(2-methoxyethyl)sulphamoyl] {, lH), 7.43 (s, 1H), 7.71 (d, 2H),
anilino}pyrimidine . - 8.01 (d, 3H), 8.07 (s, 1H), 8.61 (s,

151 5-Ch10r0-4-(1-etﬁy1—2- | 124, 3H), 1.50 (m, 1H), 1.84 (m, - [ 477 | Ex -

1t methylimidazol-5-y1)-2- {4- [N- ] 3H), 2.48 (s, 3H), 2.90 (1, 1H), 3.12 41
(rttalydrofu-2-yimeths) | (m, 1), 3.73 (m, 2H), 3.94 (m, 1H), -

| sulphamoyljanilino}pyrimidine | 4.37, (q, 2H), 4.83 (¢, 1H), 7.36 G,

' | 1H),7.70 (d, 2H), 7.81 (d, 2H), 7.89
- | (s 1H), 8.44 (s, 1H) S
152 | 5-Chloro-4-(1-cthyl-2- 0.60 (m, 4H), 1.25 (5, 3H), 2.31 (m, | 433 | Ex
| methylimidazol-5-y1y-2-[4-(N- | 1H), 2.53 (s, 3H), 439 (q, 2H), 496 | |53
| eyclopropylsulphamoylanilino] | (bes, LED), 7.37 (s, 15, 7.71 (d, 2H),
pyrimidine 7.85 (m, 3H), 8.45 (s, 1H)




5 sol vent evaporated. The residue was purified by flash chromatography on
silica gel eluting wth DCML2% nethanoli.c amonia (100:0 i ncre%sg ggRl?mﬁ
polarity to 97:3) to give the title conpound (I 10nmg, 44% as a white
foam NVRWOSH2M2 34) 2. 45 (s, 3H), 3.09 (q, 2H), 3.28 pemm;/pssamo (t,
2H), 4.32 (t, 2H), 4.92 (t, 1H), 7.40 (s,7 7.72 (d, 2Hy, 7.83 {d, 2H,
7.88 (s, 1H), 8.49 (s, 1H); mz 451. 10 ]Exarrpl es 150-153 The foIIovm ng
conmpounds wer e synt hesi sed i n an anal ogous net hod to Exanpl e 149. _
Ex Conpou —A2zSM-1505-Chl oro-4-(1.2-2 50 (s_3H) 3.15 (g, 2H). 3.26

(s, 437Ex |dh WMWdaHdﬂ-rsetbomﬁw{M (284S, 31), 287((q, 2BD18,0335,78 ( 981 3HEx

71 (421 -
ani | i no} dyri r%)fwnmb%% '?' BFDé%S%élgf*lg}ﬁ%?‘ %i(l_’%‘ﬂgz it B %1_ :
met hyl i mi|daz |@5m§%?y%d%l)h Byl] én%gﬁgw)m( 2’%9’ ?rﬁn %ﬁ ; 3]1241
(tetrahydrof i [ramling} Pmmﬁ)(m 1|'|) 3. 18, 164 (SHH), B7DE, QH), 7.831)

| - t 7. 36 (s,
1H), 7. 70{|d, 2H) , 7. 81 (d, 2H), 7. 89 (s, &51’2215&@%((%1}%)4010(8 1H)

ot ﬁyﬁhom@ﬁ?@“@ﬁ?ﬁ%%%“@%mﬁﬁr@%g s S optary

~ cycl opr opwlEdphanoyl )anilino] (brs, 1H), 7.37 (s, 1H), 7.71 (d, 2H,
- pyrimdine7.85 (m 3H), 8.45 (s, IH MAR 2005 WO 02/20512 -71 Purified by
col um chr omat ogr aphy eluting -with DCM MOH (98:2 increasing in polarity

to 96: 4). 103864 1535-:Chl or 0- 4-[ 1- (2- net hoxyethyl )-2. 44 (s, 311),
2,.87 (q, M (s 481Ex t 2- rrethyllmdazol 5. yI] 2-{4-(N3H), 3.15 (s,

; 3H) 3. 2944 Dethdind R1f ho@iﬁgagﬁ}%éﬂd mgH)
anlllnoésrlmmel _

‘- 50_ (brt, Water (0.5ml) followed by TFA (2 Sml) was added to a ‘solution of 4-(1,2-
dimethylimidazol-5-y1)-2- {4 ~[V-(2,2-dimethyl-1, 3—d10xa10n—4-y]methy1)sulphamoy1]amlmo}
pyrimidine (Example 38, 119mg, 0.26mmol) in DCM (2mt) and the mixture stirred at ambijent

10 temﬁeratlne for 1 hour. The solvent §vas evapofatéd and 1M ethereal hydrogen chloride (Sml)
and ether (20ml) added to the residue. The resulting precipitate was collected by filtration and
dried under vacuum. The solid was suspshded in MeOH (2ml) and 1M aquéous lithium

- hydroxide solution (2mlj was added and thé mixture stirred for 1 houi at ambient temperature'
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The reaction mixture was poured onto an Isolute SCX-2 column, washed with MeOH (10x
15 15m1) and the product eluted with 2% methanohc ammonia (5 x 15mI). The solvent was
~ removed by evaporatlon to give the title compound (66mg, 61%) as a white sohd NMR 2.38
(s, 3H), 2.60 (m, 1H), 2.83 (m, 1H), 3.25 (m, 2H), 3.43 (m, 1H), 3. 95 (s, 3H), 4.48 (t, 1),
470(d 1H), 720(m,2H) 7.62 (s, 1H),769(d 2H),790(d 2H), 8.41 (4, 1H),990(s 1H)
'm/z 419 ' ' '

Exafnple 155
5-Chloro-4-(1,2-dimethylimidazol-5- A
A mixture of 5-chloro-4-(1,2-dimethylimidazol-5-yl)-2- {4-[N-(-butyl)sulphamoyl]
anilino}pyﬁﬁidine (Example 60; 116mg, 0.26711111101), trifluoroacetic acid (2.7ml), water
25  (0.3ml) and anisole (145ul, 1.34mmol) was stirred at ambient temperature for 72 hours . The

mixture was then concentrated by evaporation and the residue treated with water and ether

-The precipitated solid was collected by filtration, washed with water and ether, and dried to




(d, 2H), 8.63 (s, 1H;10.10 (s, 1H) 5 Exanple 154 4 1 2-Dimeth " %005
l'im-dazol-5- 1-2- 4- N 2 3-dih drox fro 1 sul hano 1 anilino di &8 %
(0.5mL) f %d y TFA (2.5m) was addedtoasolutlon of _4- ,

di nmet hyll%l(%iazof -yl)-2- _ PéTijBo%ossm
{4-[N-(2, 2-di et hyl - 1, 3- di oxal on-4-y| metfpyd ) sul phanoyl | auiliuo }
pyri m di ne (Exanpl e 38 119nmg, 0.26nmol) in DCM (2ml) and the m xture

and Ly e i BRI R g b TREsS) 459 hEh i Bfe IR, SPAKCAin o 6 P L

resi due. (F2H), #001(s 11D, Prio¢ fEHRYSIWAS2EBI6AE! KB, by.11 (4, LED} B R EU-FIY. i ed

.under vacuum The solid was suspended in MeOH (2nl) and 1M aqueous I|th| um

hydr oxi de sol ution (2nml) was added and the mixture sti rred for 1 hour at

anbi ent tgﬁerﬁt#fée The reaction m xture was poured onto an |solute SCX-2

col um, h MeOH (10 x 15 1 Sxnl) and the product eluted with 2%

met hagol i ¢ amprd ﬁuefmg? o2 dd Yerssyhiteited@sn ahﬂﬁgmqn&ﬁo&wgw@le fpss t 0
(s

give the title conpoun 61 9% as a white solid
2.60 (m |®D (Zolﬁﬁo(mﬂ 111), 3 25 (m|MMR 3.43 (m 1H), 3 95 ﬁﬂz I—ﬂSIVﬂ 18

3
(t, .1H), |49 720 (m2H 17 682 (¢ 111} 7 89 (d ioM 7199 ¢

2H), 8.41166 | 'CBﬂor@‘b@?('s“m i 4 243%(133)@?@?@@1@?%(3@3%1&4 Ex |

(L, 2-dindth | ! o

B SeRa bl 4-(1“%%%“5’6‘??7‘&3@’% F‘@’ v, ??m’@tﬂ 7 n)g’gﬁ ohRREAD 1 7L |
i 1i no} fyr i I ARDY Bar®io] 1167, | ticlacidf

IR T K o o e e ??’ﬁmﬂl"”é?nﬁ%}@ e rred of o

anbi ent tlenpdrpstigridineor 72 hours . THds, ¥xture vvas then concentratedl by
evaporatl 1

fre—the—restdtre—t+eated v'él‘t"h""\ﬁﬁtcl aft—ether —Fhe pTGCi ILaLgv K
solid was collected by filtration, washed with water and ether, and dried
to ~ 3 N | M 02/ 20512 - 72 PCT/ GB01l/ 03864 give the title corrpound .
(87ng,,86‘%_“ ite SO|Id NIVR 2 4 (s, 311) 3.78 (s, 3H), 7.15 (s,

- 2H), b4 8 pGiths elH) 10. 11 (s, 1H);
Mz 378 (MH)

anal ogous net hBBOD?JB 10 {%mog(%gg%mnds 1~me Lmli‘lzcs’fg'y LA ,

10 (4—su1phamoylan111no)pynm1dme (Example 15; 0.14g, 0.42mmol) and sodium acetate
' (41.7mg, 0.51mmol) in acetic acid (4ml) and the mixture stitred for 1 hour. The volatiles were
evaporated and the residue part;ltloned between EtOAC and saturated aqueous potassmm

o
o)
ec

hydrogen carbonate solution. The orgamc phase was ‘separated and dried. The residue was pre-
absorbed on to ,si-]ica gel and purified by 6011111111 chromatography on silica gel eluting with -

15 DCM/ 2% methanolic ammonia (9:1) to give the tifle compound (91mg, 52%). NMR 10.14

(s, 1H), 8.75 (s, 1H), 7.90-7.69 (m, 4H), 7.17 (s; 2H), 3.84 (s, 3H); ni/z 409, S l

' Ekamp_le 158 . :
o 2-(3- Chloroamlmo)—4—|1 (2—ace amldoethvhmndazol-s-vﬂnvnm:tdme _
20 Acetic anhydnde (0.58pl, 1.0mmol) was added to solution of 2-(3~chloroa.n1]mo)—4—[1-

(2-aminoethyl)imidazol-5 -yl]pynmldme (Example 13; 0.30g, 0.63mmol) in pyridine (2ml) at
0°C. The mixture was allowed to‘wa.rm to ambient temperature and stirred for 2 hours. 7M
Methanolic : ammoma (0.5mt) was added and the mixture diluted with EtOAc (10ml). The
prec1p1tate was removed by filtration and the filtrate pre-absorbed on to silica gel and purified

25 | by column chromatography on silica gel eluting with DCM/ 2% methanolic ammonia (11:)
to give the title compound (88 mg, 39%) as a white solid. NMR 9.68 (s, 1H), 8.43 (d, 1H),



. 1565-Chl aro-4-{1,2-2.38 (d, 3H), 2.43 (s 3H), 3 78 (s, 391Ex 2005
o di rret.hylimdazol 5vyi)-2-14-(N3H), 7.2 (1H, q), 7.67 (in, 3H), DMWi
met hyl sul pha anilino]7.87 (d, 211) 8.63 (s, 1H), 10.17 pyriniidine(s;
*H) ExanplM® ‘?ng{' - Bromo4(| - net hyl i ni dazol - 5-y1)-2- (4_ PCT/GB01/03864
~ sul phanoyl ani | i no) pyrni di ne Brom ne (75§§|% 0.47mmol ) was added to a
solution of 4-(1-net hyI i m dazol -5-yl)-2 0 (4-sul phanoyl ani i no) pyri m di ne

Ex I Q. od te (41.7ng, 0.51 1) i
ool o a&l-Tditn 2% THeni i 3T Geitoy 2a01Eh LEDrbSs U Fb 7ai @ 11De6. Mer e
' t t d t ted
capOr at 964 306 56.4 S6{cHUADPSILLLL CQEDIC! NGRS 90 o2t urat ed aqucous
‘dried. The residue was pre- absorbed on to 5|I|ca gel and purified by

col um- chr omat ogr aphy on silica gel eluting with 15 DCM/ 2% et hanolic
ammoni a MI ve the title conpound (91ng, 52%. NMR 10.14 (s, 1H)

Exz.rSTp o 155 zrlz’{"g‘g%%‘f”g%oanﬂ°mﬁ‘g%§lzﬁhe(s§§ %mggg?ﬁ?%%‘%d%@p%ﬁ@g

y|]pyr'musﬂ!g'"tﬁe fbropeite ?W&mdﬁdéﬁ}pﬁ&kofhcéa@mh}dﬂ@s added to, solution

~ 2-(3-¢hloroaniling)-4- 2-am noethyl)imdazol -5 vI]pvr'i-m' di ne
-(Exarrple Ei: (Ccﬁﬂgoumi63mml) "in-pyfiNiMRe (2m) at O0C. The nmijxhizr ¢ SMs

al |- owed '!C \I\F‘V'mfn anbi ~n+ fnn‘nnrgtu e—and-stirred-for 2 hours- '7!\'/!

Met hanol i és%m%@r%h]eman iy )field- (added 84d (HEDnS A3 l(liiaelﬂ):?ﬁ%@as wi[t393e &% (1

. gné) ;blgtibegr %Sgi ﬂ%gmﬁ and pur| tlﬁé’l'}%& Qﬁ%orurﬁﬁ’e]h l7t3§ag$gpry13on

—t

silica g¢l el| uijppgmiddine DCM 2% nmet hg @9 m’@mﬂ) (73212,.117(1110 gi ve tlhe -
(rt!e co ourd}f88 ng, 39% as a whife olid, NMR 9 g 11-1), 8.143 ((,
1H), MAR[2305 WO 02/ 20512 - 73-. @i@@ﬂidﬂgm 485464& 705 (nf 21-1),

7.81 (s 1H) | 7.79 (s, I'H), 7.60 (dd, }1'(50 r’—é { ? FB% (Id, 1H), 698
(dd. iH)| 4.36-4.46 (m 2H), 3.44-3.37 ’rﬁz% 3 & g 8 G™ nrz 397 Efam
| es 159 The follow ng conpound was synthesised.in an anal ogous nmethod to

Exanpl e- 158 using the appropriate sul.phonyl .chloride in place of acetic
anhydrl d@_@mdﬁﬂundNNRm zSM 1592- ( 3- Chl or oani | i no) 4- [1 (2 9.41 (s, 1H),

10 N—Méthyl--’-l-—aminobenzenesulphonamide (Method 110; 250mg, 1.3mmol) was
dissolved in MeOH (3mlj and IM HCl in ether (1.3ml, 1.3mmol) ad@éd, Cyanamide (68mg,
1.6mm01) was édded along with DMA (O.Stnlj. The mixture was heated to 100°C for 30 min.
To this was added 5?(34dimethylanﬁﬁoprop-2-en51-oyl)-l,Z—dimethylimidazole (Method 15;
230mg, 1.2mmol) and sodium méthoxidé (150ﬁg, 2'.6inm01) and heated to 180°C for 1hr. The

f 15  reaction mixture was poured into.sat. sodium hydro gén carbonate solution and the resultant
solid collected. The solid was riturated with hot DMF and filtered. The filtrate was
evaporated in vacuo and puﬁﬁed by flash éhmmatog’raphy on silica gel eluting with DCM /
2% methanolic ammonia (100:0 increasing in polaﬁty to 85:15) to yield a white solid which
was digested with acetonitrile to yield the title compound as a solid (84mg, 20%). NMR: 2.38

20 (d,6H),3.95 (s, 3H) 719(d 2H),763(s,1H),768(d,2H) 793(d,2H),843 (d 1H), 9.91
(s, 1H); m/z 359



mesyl am noet hyI)ixhi dazol - 5- 111), 7.83 (s, 2H) 7. 57 (dcl, lH) 7.33 @%513

'yl ]l pyrimdine(t, 1H, 7.24 (d, 1H), 7.22-7.17 (m 1H, 7.00 (d@M&Pﬂ
4.64-4. 57, , 3.29-3.22 (m .2H), 2.78 (s,  3H) -Exanpl

4- (1, 2-u-rre“dt?12ﬁ%|§?2n dazol - 5-y1) - 2- [ 4- (N- net hyl sul phanoy Oanif?i'@%ﬁ%’?sﬁtdi ne -

10 N Met'hyl - 4-am nobenzenesul phonam de -7¥8t hod. 110; 250ny, 1.311111101) was

di ssolved in MeCH (3m) and IMHO in ether (1.3nl, 1.3mvl) added. .
Cyananmi dEx&@%lGﬂl(ﬁﬂW') was added along with DVA (0.5nl). The m xture

“.was heat € or 30 mn. To this was added 5-(3-d

met hy| ani nopr dike foldowing cyinpeund? vetrensyritlydsised tdampirmlddubs b:mhrﬂc&b Ex28160.
1. anTml ) onnl onnll A wg{_hg*hde_(égg‘% 2 sml ) and heat erl 1o 180C for 1hr .

The 15 r pE&t &s)mmm\dre was . poured |nNMl§at SOdI um hydrogen Ejembl)naSM ._

sol ution 2t ft €O h

-~ "hot. DMVF aﬂﬁft tg@r]é ttfﬁgmfj??‘tirgam 233 é‘p"ax%%éi 3@!«/% §-a Q?ur Mety |by
~flash ch}omat lica gel e met hanol ifc -

anmoni a [ 100 9@%@%3@?43]\7' n polarity t %%50/@*5; #o yi gT gﬁ% whijt e sql1|

5
d
whi ch  was dil gegiydchiphantoyeipt onitri | D?BO(tyncgllm)t’hM(s D, T.64pound as a :
~ solid (8fny, |20 NVR. 2.38.20 (d, .. 3.95 (s,.3 7.19 (d, 2H), 7.63
(s, 1H,}7.6 E‘éﬁY laifmolpyririding 2H) ltg)a@d16é}-éms59:_i9713 BD,iH): mE 359.] 2
005. p W 02/ 20512 -74 Exarrpl es 13%%3@ / GB01/ 03564 The foII lWI ng '
conpound$ wele synt hesi sed in an ana thod to Exanpl e 160
ExConpouhde2 1245ivh, | 1yl9r1 §, 3¥BZ202 %, ), 2356, (S a8 | v ]
(d, 3H), 3. syw(;@sﬁmslvm 2-[ 2- et hox}- 4 -( 3&% % HP @S 7.20 {(d, .
"1H) ;15 net hyl %ﬁ%ﬁd)mghylowo@ﬁr 43HL13394(873H)z7(156(d1b§I) 7 6l 15

met hyl an{ | i ng nhiTe 8. I 7 8. 40 [ d, 1Hf
(1_6222(()%/52;102”&@ ik dhﬂgml) 1.9 zééiifﬁ)"%gggé 7'§é0|?2'= -72.127(2I W.
(S, ] L e oxazep [0d; ) , , L1 , .
1H), 15 ylsullphamoyl ]aAlin o) 7y62 (s fili’l)-& %Qdiiéﬁz’d' Zﬁf lﬁj;? 83 (d.
pyrini di hagdp4-@,4Dirhethyliidazal-Bel){ s| 2B6)s, 3H), 2.76 (d, 3H), 3.95 (s, | 323 | Meth

2-[4-(N-methylcarbamoyl) - | 3H), 7.14 (d, 1H), 7.61 (s, 1H), |15
anilinolpyrimidine 7.77 (s, 4HD), 8.20 (brg, 1H), 8.40
(@ 1), 971 (s, TH) |
164 | 4-(1,2-Dimethylimidazol-5-yl)- | 2.00 (5, 3H), 2.35 (5, 3H), 3.90 (s, | 323 | Meth
2-(b-acetamidoanilino) . | 3H),7.02(d, 1H), 747 @, 2H), | |15
pyrimidine | 7.57 (m, 3m), 831.(d, 1H), 9.3 (s,
o o 1H), 9.77 (s, 1H)

Example 165

~ Sodium hydroxide (1,2g, 3.0mmole) was added to a solution of 4-(1,'2-di1:rtethy1-
| imidazol-s-y1)-2-_(4-_acgtamidcsaﬁiﬁnojpyﬁmidiné (Example 164; 1.25g, 3.83mmoie) in
isopropanol (12mL) and water (0' SmL) and the mixture heated under reflux for 90 minutes.
- The mlxture was allowed to cool and was partmoned between saturated aqueous sodium
1_0 hydro gen carbonate solution and EtOAc. The organic layer was separated and the volatiles
g evaporated. The residue was purified by column chromatography on silica gel eluting with
DCM /™M methanohc ammonia (96: 4) to give the title compound (0 75g,69%) asa brown
solid. NMR: 2.33 (s, 3H), 3.85 (s, 3H), 4.75 (brs, 2H), 6.51 (d, 2H), 6.92 (d, 1H), 7.22 (d, 2H),
7.51 (s, 1H), 8.22 (d, 1H), 8.90 (s, 1H); m/z 281. |



" illustration, but not limta

1634- (1, 2-Di met hyl i m dazol -5 yl)-2.36 (s, 3H), 2.76 (d, 3H), 3.95 '

(s, 323Meth 2-[4-(N nethyl carbanoyl )3H), 7.14 (d, 1H), 7.61 (s, mam&%?ﬂ%
.ani-l i no] pyr |md| ne7.77 (s, 4H, .8.20 (brqg, 111), 8.40 (d, 1H), 9.71 (s,
H) 1644- MO 925Kt hyl i mi dazal - 5. y1)-2.00 (s, 3H), 2.35 (sPCEHEBILESSsH
(s,323Meth- 2 (4-acetam doani | i no) .31- 1_)7 7.02 (d, 1H), 7.47 (d, 2H), 15
pyrimdine7.57 (m 3H), 8.31.(d, 1H) 53 (s, 111), 9.77 (s, 1H) Exanple
165 4-1 d 4am noanl lino ' di ne Sodi um hydr oxi de

(1,29, 3. ution of 4-(1, 2-di net hyl

I m dazol 5 yI) s(ta{lcﬂﬁ }&%nﬁ | %ﬁ@%gﬁr '
3.88mmol e) in T]%'ksoprogano e%ﬁﬁx@ﬁ%talgﬁrﬁ 38@%1 an c%e n%v%tlurgo glcjieted
- under r efreadilyf rep€d by statdad melHods fiioxt kﬂoom/msteahlls oz dxtmplepthk folfulvings

‘partitioned petween ﬁatur at ed aqueqQus sodi gm 10 h dro en car honat e sol utlon

and Et OAdeactjs ustrafiop, bufaet & Bpatatiore ¢f sorae phige gpaisrialy apretinthe.
The rasi gvgﬁ i fied by colum chronatography on silica gel elut i ng

W th 3 D%%y &&%shanol ic anmonia (96:4) to give the title conpound.
(0. 759, .69% as a brown -solid. NVR 2.33 (s, 31D, 3.85 (s, 3H), 4.75 (brs,
2H), 6.51 (d, 2H), 6.92 (d, 1H), 7.22 (d, 2H), 7.51 (s, 1H), 8.22 (d, 1H),
8.90 (s, Methoddz 281. i OR 2005 WO 02/ 20512 PCT/ GB01/ 03864 - 75

Prepar at i Qﬁ ;ﬁgﬁ : . terials for the exanples
above ar 2 %lérgadl |y prepared by standard
met hods from ke lﬁéﬂﬁ{dnﬂhéproftiwenﬁyﬁ%&hyhﬁﬂa&@lb'(mm@ 1.9%ag6l)was are an

ion, Of sone of the startlng mat eri al s used
inthd s mgm@edgaw Wmﬂbmdﬂhe m1xture st:lrred and heated at 100°C for 56 hours. The.

. B5E('3-Di t h~| 1, 2-di d |
S D e ARy S rsﬁlg"f-‘%b P Y b S Fised by shromatoe sy 10
-suspend edelhﬁnml(dm% 69 Jﬂﬁgl’% et o‘éi:dp'bﬁﬁdj 1 ﬁlﬂﬂg r@@%?ﬁb @éolﬂcpmor

56. hours. The excess DI\/IIE%?/A was renmoved by evaporation and the resi-due .
purified @Deh) Gt Go3EpBY00 (8] D, BGBWs, t3ﬂi1)[ﬁ:§0)(d NEQH .¢D bs, 835)4 G0 P(dv eHp/z:
t|tle cong&gnd 111ng, (29_°/c) as a solid. NVR (CDC13): 2.40 (s, 3H, 3.00

8 (s, - 5.50 (d;~ 1H), 7.47 (s, 1H), 7.65 (d, 1H); mz:

‘Method 2

4-(3-Dimethylaminoprop-2-en-1-o0yl)- I-tnpheny]methyhnudazole (Method 3) was
7 treated with 3-chlorophenylguamdme under GOIldlthﬂS aualogous to those described in
20 Example 7 to glve the title compound w/z: 514.

Method 3

minoprop-2-en-1-0y)-1-trighenylmethylimidazole o
_ A suspension of 4-acetyl-1 -uibhenyhnethy]jmidazole (Méthod 6; 11.9g, 33 Qmﬁol) in
25 DMFDMA (3 Oml) was heated at reflux for 24 hours. The solution was allowed to cool and the
. prempltate collected by filtration to give the title compound 10.7 & (78%). M/z: 408.

Methods 4-5
The following compounds were prepared by the procedure of Method 3.

Meth Compound - : . ‘ M/z

4 5~ (3-Dnnethy1ammoprop-2-en-1 -oyD)- l-methyhmldazole . ' 180
|5 1-Benzyl-5-(3-dimethylaminoprop-2-en-1-oyD-2-methylimidazole 7 270




- 194. 15 Method 2 2-(3-Chl oroani hno)-4-(1-triphenyl nethylini dazol é{"‘é 2005
pyrimdine -4-(3-Di nethyl ani noprop-2-en-1-oyl)-1-triphenyhnet hylai azpl e

- (Method 3wo\es eated with 3-chl orophenyl guani di ne under

anal ogousiﬂo tf?giszre described in 20 Exanple 7 to give the tlg?&’(ﬂoyﬂ%gind .
mz: 514. Method 3 . 4-(3 -76 -

Di met hyl am nopr-op- 2- en- 1- oylj - | Ari phenyhhet hyl i ~ni dazol e A suspen5| on of

4- acet yl Nretlidgarenyhnet hyl i m dazol e (Method 6; 11.9g, 33.9mml) in 25
DVFDIVA (3'0'm[)_was heat ed at reflux for 24 hours. The solution was allowed
to cool ; ‘- ]ﬂnniatdlected by filtration to give the title

_ corrpoundlo 7g é‘%’@l a) 408. Methods 4-5 The fol |l ow ng conpounds were
~prepared by th® e%&ﬁﬂélﬂvdnwﬁhﬂ)émph enyboabylimitezole (Method 10; 30.5g,

45- (3-Di d .e18
51- (Be nzyl - t{éﬁgﬂ &]B? %&Dgao@pr op- Egeg Yo TB(%JBI/ J a‘?z?g |di?%1*gﬂa(?8 19809-3353D IW&\Q
2005 $O Qﬂﬁ?@&ﬂﬁ?arﬁ’éﬁ's’ $o80dy Depié refifx Wﬁ@ﬁtﬁm—f& PE& nlixthre was allowed to cool

—iriphenyl methylim dazole A solution of 4-(1
hydr oxyetshightiy &n pmggmmh@ﬁlwere teraovsiddy(lbetho The volmlesgvere fmmvaﬂ)&om

added s n B PRl e B H 1 Bt MRt PRARRGRG oL il b sl N
al | owed tZ?S:E%ﬁBH) 50040 Ymansi, res3 @oglq}amgz; @oﬂH)ds wer e rem)ved by

filtration: e volatiles were rem)ved from. “the-filtrate by evaporation.
to gi ve the title conmpound 30.3 g, (99% as a solid product. NVR 2.55 (s,

046,74 15H), 7.43 (s, 1H), 7.57 (s, 1H). 10 Methods 7-8 The ,
foII gﬂégw%é&%s were prepared by the procedure of Method 6. - | {J
VO T b e e T ORI
6.99 - | Meth { Compound : DATA '
B U 5-Acetyl-1-methylimidazole ~ | M/z: 125 |
8 | 5-Acetyl-1-benzyl-2- ) NMR: 2.38 (5, 3H), 2.44 (s, 3H), 5.60 (s, 2H), 6.99
methylimidazole | @, 28, 7.22-7.31 (m, 3H), 7.77 (s, 1H)
Method 9 , o
-~ 5+(1-Hydroxyethyl)-1-methylimidazole | |
15 Methyl magnesmm bromide (100m! of 2 3M solution'in diethyl ether, 0.30mol) was .

added dropwise toa solution of 5- formyl— -methylimidazole (14.5 & 0.13mol) in THF (750mI)
cooled to -20°C such that the reaction temperature was kept below 3°C. The mixture was
allowed to warm to ambient temperature and water (150m1) was carefully added. The aqueoﬁe
- mixture was continuously extracted with EtOAc. The EtOAe extract was dned, and the
20 wvolatiles remeved by evaporation to give the title compound 14.4g, (838%) as a solid product.
NMR: 1.41 (d, 3I-I); 4.65-4.77 (m, 1H), 4.96-5.11 (m, 1H), 6.72 (s, 1H), 7.47 (s, 1H).

" Methods 10-11

- The followmg compounds were prepared by the procedu:re of Method 9.

Meth Compound . | DATA

10 | 4(i-Hydroxyethyl-1- | NMR: 1.28 (d, 3H), 4.58 (m, 1H), 4.83 (d, 1H), 6.65.
triphenylmethylimidazole | (s, 1H), 7.03-7.10 (m, 6H), 7.23 (d, 1H), 7.33-7.43
' -| (m, 9H)




~met hyli m dazol e(d, 2H), 7.22-7.31 (m 3H), 7.77 (s, 1H - Metho §9M§\R "J_gﬂsH
~dro eth | -1-nmeth |im dazole 15 Met hyl magnesi um brom de (100m =
solution in diethyl ether, 0.30ml) was added dropw se to a solution of
5-fornyl WREVRINF i dazol e (14.5g, 0.13nol) in THE (750nl) PCEEHOEE6H - - 20C
such that the reaction tenperature was t bel ow 3C. The mi xture was
~allowed to warmto anbl ent terrperature and water (150m) was carefully
" added. Th aqb nnnnn CC:".*! nuous! v extracted-with Et mP The
.Et CAc extt]a
‘give thetitl g ﬁﬁ%ﬁ?ﬂd% 49, (88O as a solid product NVR 1.41 (d,
3H), 4.6b-4.74 (m 1H), " 6-5.11 ( 11), 6.72 (s, 1H), 7.47 (s, 1H)..
.Met hods 10-11 . The followm ng conpounds were prepared by the proceaduare of
I\/Et hod 9. Met hConpoundDATA 104- (1- Hydroxyethyl)-1-NVR 1.28 (d, 3H), 4.58
(m 1H), m_d._lﬂll) 6. 65, trlphenyhuet hyl i mi dazol e(s, 111), 7.03-7.10 (m
"~ 6H), 7.23 I—Qf 33- 7. 4? H 0 3 MAR 2005 W 02/20512 11
2- et hyl i roxyet hyI) -77 Mz: 217 PCT/ GB01/ 03864

 ethon 121 ey om0 DSk A PR P e A

Snol ) was added carefullytoamxtueof Nyl 11 'm

©(18. 14, OméBuylitnidezolt (ﬂ)&tlg,sﬁslﬁmmloaand)pustmsﬁmaﬁb&gte (45030 BB mriof) IWME { ,
|l owed to warm,to anbient tenperature. The

at 0C andtsdg ctlon m xture
m xture wik (&t‘ﬁ’g SEsRetion hdye glowedie waroo ambdent feropaetare. 5&9@@%@%‘6@ um-
hydrogen gap ?Qﬁﬂﬁ)ﬁeé %H%érpﬁtOAé A QEIAR4 ﬁ%&gﬁ?ﬁﬁﬁﬂ%’ﬁt ggn ang,d edsog%tloglﬁ de

vol atil es e renoved by ‘evaporation corrpou
m; ,,t ur e ofheroegrnis ﬁmsesq:a&?ed)@d diRe8%%he Ma‘c‘tﬂes?@ére réﬂowﬁw@aﬁé’rahon to give the
‘ title compound as crude mucture of reg101somers 32. Og, (99%). M/z: 201.
16 -

| _Metho_d 13

rolidin-2-on-1-ypro lsul hamovl amhne

Sulphanilyl fluoride (6.5g, 37.1mmol), 3 (pyrrohdm—2~ona —yl)propylamme (5.79g,
40.8mmol) and triethylamine (5.69m1, 40.8mmol) in r-butanol (15ml) was heated at refhux for
15 10hours. The mixture was allowed to cool, silica was added and the volatiles were |
' evaporated. The residue was purified by chromato graphy eluting with DCM / MeOH (100 0) -
mcreasmg in polarity to (90 10) to glve the title compound m/z: 297,

L " Method 14

20  The following compound was prepared using the proceduro of Method 13.

| Meth Compound . T mz

14 - | 4-[N-(2-Tetrahydrofuranylmethyl)sulphamoyl]aniline | 257
Method 15

5-(3-Dimethylaminoprop-2-en-1-ovl)- 1.2-dimethylimidazole

-Methyl—4~acetyhmldazole (129g, 1. 04mol) was dlssolved in a mixture of DMF
25 (900m1) and DMF DMA (1.51) and the Imxture heated under reﬂux under an atmosphere of
~mitro gen, for 18 hours. The reaction mixture was allowed to cool to ambient temperature the -
product crystallised. The solid pi'oduct was collected by filtration, washed with DMF.DMA
and then ether and dried under vacuum at 40°C to give the title compound (115g, 57%) as a
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and trie
refl ux f

(90:10)
conpoun

&

N- 3-.olidin-2-on-1- 1 ro 1 sul
(6.59, 37.1lmmol),
Y pERE
and the volatiles were
chromat ography eluting with DCM/ MOCH (100: 0)

s ir el

was

(5.69m ,
hour s.

40. 8mmol )

~oyl

“haro 1 aniline..
3-(pyrrolidin-2-on-

‘The m xture was allowed to cool,
evapor at ed- Thesgesi due was purified by

| -yl) propyltam ne (5. 79g,
i-n -n-butanol (15ml)

-12-d net hvlim da. zol e

sul phani | yl

3 ¥

g?ffr"gﬁ“%@gﬂadded

increasing in polarity to

%ﬁiﬁ%“%?%i%émiﬁé QBENoraG, R chisp tl'ﬁ%bg

- 144-[N (@, Ten by oy, ofyy myioaet hyl ) sul phanoyl Jani |'i ne257 Met hod 15
5- Q D net hyl am noro-2-en-1 -

~2-Met hyl - 4-acetylinidazole (129g, 1: 04nol) was di ssolved in a mixture- of DVF |

~ 25 (900 &I DVA (1.51) and the m xture heated under reflux, under an

-~ at nosphe ogen,. for 18 hours. The reaction m xture was aI | owed to

~cool 4o anbi efthe ERAIREHAL ﬁﬂ& e?é@ﬂiﬂﬁés E&ﬁ&@ @g%;g ERfbdse &hﬁPSIUCt

-~ was collected by f |Itr§t{|§l}§)10 ed Wlthls DMA _an S%:ﬂhen et I’yér and dried

*“under vafEun Gomfdtindo gi ve. the titl eN]wmpound (1159, 57% as |an& NKWM2005

. WD 02/ 20512-++8 DNIWMWP 24113 (s
3H), 2. 9Flq s| S€MPinpiipdminepropLren- 5f 647 (4 3H13.16 (5, 8H), %90 (11|, 208, 5Met,

. 1H); nmlz[ {194 d 25- The foll puy0g r ynt Hesi sqd,d n gn
anal ogous et I}Sgbh]g %ﬁlgod 15. ExConp MS‘W%%% ?H§ dssl .
165- ('3- O et Me Bifls 2-en-1.17 ( 7,53@1 L 1), ¥83((5,11811) , 2. 95 (s,[208Metih
i 1-6yl)-fl-ethyl -2-61D 4 27 (q 2H) 5 5 1H) 35 _nethylinildazallez 50
(4, 14| 71 5p5(e Disginiaminoptcs Bemet 0830525 (2o 2305, 20| MeBS | -
(brs; 6H),; 3 th 1-0 t ) 52 (t, O
4,41 (t, th) }B’YgB%?H%EFWPWﬁzol e 513 %&5@%4(4&2@ 38 8 (s, i
181- (1- Blit enfadbuyiniBadods (CDCL3) 2. 4Lf 9311 (@1 'fgg 34Meth 3
di met hyl am npprop-2-en 1-ovl)-2 99 ( (((’ 81—0 S, 4@ 1). ‘5.02 (Is, 37

: 18 | 1-(1-Butene-4-yl)-5-(3- ' (CDCl3) 2.41 (s, 3H) 2 49 (% 2H), [ 234 | Meth
3 dimethylaminoprop-2-en-1-oyl)- 2.99 (brs, 6H), 4.39 (t, 2H), 5.02 (s, 137
2-methylimidazole 1H), 5.07 (d, 1H), 5.52 (d, 1H),
5.79 (m, 1H), 7.49 (s, TH), 7.66 (d,
o ]

{197 5-(3-Dimethy1aminoprop-2—en- 1.43 (4, 6H), 2.40 (8, 3H), 2.95 222 | Meth-
1-oyl)-1-(isopropyl)-2- “(brs, 6H), 3.31 (s, 3H), 5.22 (sept, 101
methylimidazole 1H), 5.54 (d, 1H), 7.48 (s, 1H),

o . 7.52 (d, 1) |

20 | 5~(3-Dimethylaminoprop-2-en~ | 1.20 (t, 3H), 2.62 (g, 2H), 2.95 (s, | 208 | Meth
1 |1-oy)-l-methyl-2- 6H),3.78 (s,3H), 556 (4, 1H), | |96

ethylimidazole 751 (m,2H)

21 | 5-(3-Dimethylaminoprop-2-en- | 2.34 (s, 3H), 2.85 (s, 3H), 3.10(s, [262 |Meth
1 '1-oyl)-l-(2,2,2-triﬂuoroeﬂ1yl)-2¥ 3H), 5.46 (g, 2H), 5.57 {4, 1H), 109

.| methylinr. :azole . 7.56 (d, 1H), 7.62 (s, 1H) -

22 | 5-{(3-Dimethylaminoprop-2-en- -} 1.20 (d, 6H), 3.05 (m, 1H),3.80 (s, | 222 | Meth

1% | 1-oyl)-l-methyl-2- 3H), 5.53 (d, 1H), 7.50 (m, 2H) | 98
-isopropylimidazole | '




2-nethyl i m dazol elH), 5.07 (d, 111), 5.52 (d, 1H), 5.79 (m - lH)a MO ACS,
11), .7.66 (d, 1H) 1975-(3-Di net hyl am noprop-2-en-1.43 (d, 611) 2 40 (s,
311), 2.95222Meth 1-o0 y1)-1-(isopropyl)-2-(brs, 6H), 3.31 (s, 3H) 5.22
¢sept, 101WHRIF dazol elH), 5.54 (d, 1H), 7.48 (s, 1H), PCTSGBQIA3GHH)
205- (3- D net hyl am nopr op-2-enl1.20 (t, 3%, 2.62 (g, 211), 2..95 (s,208Meth
-1-oyl)-1-nethyl-2-6H), 3.78 (s, 3H), “(d, 1H), 96 ethylim dazol e7.51 (m
2H) 215-(3 Di met hyl ami noprop 2-en-2.34 (s, 31-1)2 2.85 (s, 3H), 3.10
(s,262Meth 31-ovl)-1-(2. 2, 2-trifluoroethyl)-2-3H). 5.46 (g, 2H), 5.57 (d,
1H), 109 pR8h lSi-(BFDnnet‘m)zlamjmbpﬁﬁ)-Z-dn- 'DL95'(3 621),(3315 (43H), 411 (s 1248 | Meth
+225-(3-Df get \ﬁlamnopropZen . 1.20& 8 3.05 (m 3.80
(s, 222Net h 5 o) 1-methylidy) - 2-311), IEI%S(‘}P d3 1HD), 783e, ?(Hﬂ, 213)98 |92
i sopr opy ﬁﬁ&o&%%&gﬁa WD 02 %ggljké lngT/ GB01/ 03864 _79
r en- 2.

235- (3- Di ot hopn e 95 (& 15 (s, 3H), 4.11 (s, 248\bth
61- oyl ) - 1 2get Byd3 cﬁm%t‘ﬁylax@m g@,-elﬂ-ig)l 2.21. (5%1?8222@ 399,2,90 (s, |207

]
~trifluoronethyli m dazol e7. 1 met hyl am nopr op-{2- en-|1- 2. 21

(s, 3H),{2.22 OUB 1,2 Apytrinefiodintidazater Ve aPDLcBy%(s;LEiH) &.&Sr(s,raél)hwsu ni dazdl0Z3H),
3.05 (s, |3H)} 3.58 (s, 31), 5.28107 d, 1H) b

255- (3- D net byl ani noprop 2 en-2.87 ($ ?¢éw7§175§]1¥“’§ 3.2q (s, 424Met
1-oyl) - 1{p8thyli2p B . ( _ ) :

et hoxymberyl| | Qas e L opige-24H ?ﬁ%@%%&?@?ﬁiﬁ; ComlPRl iR |
used as $0I vexrit—oyl)z-l&ethyll-bn was wor ke aHySB. 83/ (seSHp a4t (s J2H), 3158 [r esul{t93ng gum
suspended in|eth (60 I nsoliybl es enoved b I ljtratijon andg
the filtfate @WM‘FB&@ ve i zfgl oaaéfd a7 5L 6 ?{HB 3 Readtion
heat ed clograte] mmﬁs%ﬂaﬂﬁggﬁdl (op dll(j resi aue purl fTed by ftast

c romatograp y
? Reaction was worked up by evaporation. The resulting gum susp ended in ether (60ml), the

'msqlubles were removed by filtration and the filtrate was evaporated to give the product as a
. 5 solid. N - -
| 3 Reaction heated 96 hours. Reactiqn' evaporated and residue purified by flash chromafo graphy |
on silica gel élutiﬁg with DCM/ MeOH (100:0 increasing in polarity to 95:5).
~*Reaction was heated under reﬂﬁx in neat DMF.DMA for 72hrs. Reaction mixture was
evaporated and the residue triturated with ether and the soiid product collected filtration.
10 3 Purified by ﬂash chromatography on silica gel elutmg with DCM/ 2% methanohc ammonia
(100: 0 mcreasmg in polanty to 95:5). | , :
S Purified by flash ch:comatography on sﬂlca gel eluting w1th EtOAc/MeOH (1 00:0i mcreasmg ‘
in polanty to 70:30). : _
7 Purified by flash chromato graphy on silica gel eluting with DCM/MeOH (98:2 increasing in
| 15 polantyt092575) '

Method 26 o
2-Amino-4-(1.2-dimethylimidazol-5-yDpyrimidine , _
5-(3-Dimethylaminoprop-2-en-1-oyl}-1,2-dimethylimidazole (Method 15; 2.8g,
20 14.5mmol) and guanidine hydrochloride (3.5g, 36.\3m1ﬁol) were suspended in 1-butanol

(30ml). Sodium methoxide (3.1g, 58mmol) was added in one pbrtion and the mixture heated
under reflux, under an atmosphere of nitrogen, for 18 hours. The reaction mixiure was
allowed to cool to ambient temperature and was pre-absorbed on to silica gel and purified by

column chromatography on silica gel eluting with DCM/ 2% methanolic ammonia (100:0



on silica.gel eluting with DCM MeCOH(100: 0 .increasing in polari tﬁ th?AR 2005_
95:5). 4 Reaction was heated under reflex in neat DVF. DVMA for 72h 9
Reaction _mixture was evaporated and the residue triturated wi.th et her- and
the soli d"BP¥A%W2 collected filtration. 10 5 Purified by fHGi§BI1/03864 .
chromat ography on silica gel eluting wi.igh.DCM 2% net hanol'ic ammmoni a
(100:0 increasing in polarity to 95:5). 6 Purlfled by flash chromat ography

% 3o PRI RT ORI ot B AR S
DCM NEO—'&E(,%?D% SPeS, o8 180 (d) 1 l’lsa!}ﬁ)éi AD(H2HY; rZ!zF]DOM?t hod 26

2- Ami no- 4- (1 2-di et hyl i m daz di

5- (3- Di et hyl am noprop-2--en-1 - oyI) 1, 2-di et hyl-i m dazol e (Method 15; 2. 8g,

.20 14.5 gganidihe hydrochl ori de (3.5g, 36.3mvl) were suspended in
1 butanogiléggﬁgi—-Sodlun1nethOX|de (3.1g, 58mmmol) was added in one portion
and the m xt urgeeatwEeed H;?Buﬁﬁfdréfé syiSled 30 aft bl 5%&& g hietda B NEBeERe. F Or

18 hours. The reaction ure was allowed to coo nbi ent tenperature

" and was pEg- Mlhﬂﬂupn to silica gelf N purified by columim/z |SM
chromat o y an _si | ica rml el uti ng wi-th DCM 2% net hanolic ammonila (100: 0

0 3 MAR po®5|dc\nieé%i-2thyBd- PCT/ GBO LA@&E{BAEH)n%A@é%BH@,MDﬁm Ar30dy | Mets: |5)

to give {he title.compound .(2..39,. 84 3 (s, ,
6.52 (s, |25y | mepGIRgRCot Yy slding @ﬁ?%%’i%{@‘b(ﬁs@@wﬁ%z Too. vk T
27-32 5 The foll ow ng conpounds were svin lgnelsmsgqm anal ogus met hod tjo
Met hod 26, _Reaction refluxed for 2hr- Re (E,H-I) as

V\f rat%d

evapor at €28 \\@tAmimed4i-(2unekthdxyethyl)x { Q136 (wa’ﬂ-l)eﬁtlﬁe(s,tfﬂéﬂ 358 iit, Et -0““
extract yas v e brine, dried

under vaguum P@G@HM@PL%M extrac gﬁg ‘ﬁ%%&E#@éd@é?ﬁgﬁs
brine, djied. ﬂl:iﬁﬁ' rated. 10 3 P d I LN
silica g¢l - el d@? Cﬁ? Et OAc/ MeOH ( (@’ 1ﬁyr7?§s ng i E g(r)(F
50: 50) .. D(Oorrpounle\/R m zSM 272- Ami n¢ 1H-)( 1 et hyl -

| 7 2-1.24 (1, |
?E') ’_1ﬁ|j M?Qq* 2-Amino-4-[1-(1- uten—4-y1)—2-- 50 ( " A(d, i
2 | methylimidazol-5-yllpyrimidine | 1H), 4.99 (d, 1H), 5.80 (m, 1ED), 18
| | 6.49 (brs, 2H), 6.84 (4, 1H), 7.51
(s, 1H), 8.13 (d, 1H)
|30 [2-Amino4-(l-methyl2- | 1.38 (, 35), 2.76 (d, 2H), 3.94 (s, | 204 | Meth
1? | ethytimidazol-5-yDpyrimidine. | 3H), 5.00 (s, 2H), 6.83 (d, 1H), 120
o | 751(s,1H), 8124, 1H) |
|31 [2-AminoA-(I-methyl2- | 140 (d, 65), 3.13 (m, 1H), 3.98 (5, | 218 | Meth
_ 3 1sopropy11m1dazol— -yl - ‘ 3H), 5.00 (s, 2H), 6.83 @ 15, : 22
pyrimidine . | 750 1), 8220, 1) |
. 32 | 2-AminoA-(l-metiyla- 416 (s, 3H), 5.13 (5, 2H), 6.87 (0, | 244 | Meth
14 trifluoromethylimidazol-5-yl) | 1H), 7.53 (s, 1H), 8.35 (4, 1H) | 23
pyimidine . | |

! Reaction refluxed for 2hrs 40mins. Reaction mixture was evaporated, water added Vand the -
mixture was extracted with EtOAc. The extract was washed with brine, dried aﬁd evaporated.
"2 Reaction evaporated undéf vacuum. Added water and extracted nto EtOAc. Extract washed
with brine, dried and evaporated. o |
10  *Purified by column ch:bmatography on silica gel eluting with EtOAc/MeOH (100:0
increasing in polarity to 50:50). |



7.41 (s, 1H), 8.14 (d, 1H) 282- Anino-4-[1-(2met hoxyet hyl)-2.35 (s Pg)
- 3.14 (s 3H), 3.58 (t,234Meth i2nethylimdazol-5-2H), 4.64 (t, @@5
(brs, 2H), rinni dine6.83 (d, 1H), 7.51 (s, 1H), 8.11

292- Ani no‘i‘g["%’E ybuten-4-y|)--2-2.5_0 (s, 5H), 4.54 (t, FI)PC§I@&1/|(;%?6230NEth
2rrethyI|mdazoI 5-yl ] pyr-imdi nelH) 4.9 (d, lH) 5. 80 (m 1H), 18 6. 49
(brs, 6..84 (d, 1H) 7.51 (s, , 8.13 (d,

| Z’th?{". i C et g m%%heérao“%gﬂaag%se(l%gazv?tha?%&“f»%eﬁo“w 650 7. 51
(s, 1H), Bokdsibgin ddlirityia7é\30N0 (1 met hyl -2-1.40 (d, 6H), 3.13 (m 1H),

3.98 (s,218Meth isopropylim azol 5-yl) .3H), 5.00 (9,2H), 6.83 (d, 1H), 22
pyrlmdl ne .7.50 (s, 111), 8.22 (d, 1H) 322-Am no-4-(1 nmethyl-2-4.16 (s,

3H), 5.13&@%@, 6.87 (d, 244Met h 4tr|fluoron'ethyllmdazol 5-yl)1H), 7.53

(s, 11), & , 1H) .23 pyrimdine 0 3 MAR 2005 WD 02/ 20512 -81 ,
PCT/ GBO1/ e Mm -2 Gn iyl COOURRI SRR baRdy on silica gel el ut i ng
wi th Et QAcf Me mcreasél ng |(%H'poyn ty_t“é(; 70:30). Method 33 5

1h|( Tri ghenvzngfhvheﬂwbww chilofide (@‘Hfg;ﬁﬁ)ﬂtﬂoﬂ ﬁll]?jﬂélﬂailg@ml)?f%ﬁtﬂﬂéw&ﬁ?w&ﬁ'ovtor
chl ori de vas . added dropwi se over r to a
sol ution ﬁr %%W%QG@MX‘%HWWWWP@ (10, %mna:d)mﬁsi tiethy]

triethyl t t t -
trelrrre)ergt ?P%rm?% ours andg‘1 en ?‘ﬁgg% at'i ﬂb{éﬂv{e@@%ﬁ@ﬁi%&as Aot en -

evgpor at |ﬂ1nt§ﬂiﬁwlalﬂmemm¢mmglwfml ; raﬂsoﬁ Q‘hai'ﬁdléaﬂitfsghd\@fa@d frithftdd3vith ?Q%g}:)t
an er iltration an ri ed under vacuum a 0
| : eﬁ ‘i3(’& g‘gdg&% ﬂ’b‘iﬁth @@ﬂ?ggoﬂae el by diltgation and deipd soderlrenm AT td Bived,

3 ; 1. 62 1.

oH) 37th% %ﬂe%?ﬂngo@n@3 7%’6%6]0; Vés ah%A%gg Zlfo%’ 50:11% ?qm?ﬁ,? (&s I—D1H)62 (s, 311-5 &%

(s 1H), 4.80 (q, 1H), 6.59 (s 1H), 7.13 (m, 6H), 7.37 (m, 9H), m/z 369.

R Method 34 : : -
S 15 14T nphenz}methyl)-2-methx1—4-acegghm1dazol . _
- 1- (Tnphenylmethyl)-2-methy1—4—(2-hydroxyethyl)1rmdazole (Method 33; 23. 7g,
64mmol) was suspended in chloroform (1 80m1) under nifrogen. Activated
-manganese(IV)omde (27.8g, 320mol) was added 1n one portion and the mixture heated at
* reflux for 3 hours, The reaction mixture was allowed to cool then ﬁltered through a pad of
20 dlatomaceous earth and the pad washed thoroughly Wlth chloroform The ﬁ]trate was
% | evaporated to give the title compound (23.4g, 100%) as a pale yellow powder. NMR 1.71 (s,
. 3H), 2.53 (s, 3H), 7.13 (m, 6H), 7.37 (m, 9H), 7.52 (s, 1H); m/z 367. -

Method 35 o

25 1-Ethyl-2-methyl:5- ace_tyhmldazol

| Ethyl triflate (11ml, 83.2mmol) was added dropmse over 15 minutes fo a solution of
1-(triphenylmethyl)-2-methyl-4-acetylimidazole (Method 34; 23 Ag, 64mmol) in DCM ,
(300ml) and the mixture stirred for 5 hours at ambient temperature. The solution was diluted
with DCM (100mI) and extracted with 1M aqueous citric ac1d solution (5 x 75m1) The
30 aqueous extracts were combined, basified with solid sodlum hydrogen carbonate and the
~extracted with DCM (5 x 75ml), The organic extracts were combined, dried and evaporated to

give the title compound (8.59g, 88%) as a pale yellow oil. NMR 1.32 (t, 3H) 2.41 (s, 6H),
4.29 (q, 2H), 7.68 (s, 1H); m/z 153.




B 1~ Trsphenyhnet hyI 2 meth 1-4-aeetvlini dazole .

1-(Tri phenyl met hyl ) - 2- net hyl - 4- (2- hydr oxyet hyl ) i mi dazol e (Method 33@AR22@579
64nmmol ) nded in chloroform (180nl) under nitroge at ed
nanganes\é%l%\/?/gxi e (27.8g, 320npl) was. added in one pOI‘tI}rF%&iﬁmy R4 xture
~heated at reflux for 3 hours. The reacighan m xture was al |l owed to cool
then filtered through a pad of 20 di atonmaceous earth and the pad washed
thoroughi%{!ﬁigﬁchl oroform The filtrate was. evaporated to give the title

- conpound = 100% as a pale yellow powder NVR 1.71 (s, 3H), 2.53 (s,
3H), 7. 13—@%6@&&36@@1 Iﬁé’thxlg.?'ﬁoel‘gﬂ;n'élaaﬁoie 1H; mz 367 Met hod 35 25

I - Ethyl -2-nethyl.-5-acetyl i mdazo thyl triflate (I 83. 2mmol )  was

added dr opwi sé sslionid 2minsthoayethyl teiflstsl(prepened of a Gmmole scale from 2-

o Dot BB e o B RS R S e oS SR B et dMper ar U e
The sol UBy&ﬁeM@E@' és;tlﬁﬂ)cwéﬁémws(ah%pm 6% SbRELREf W(ﬁigh&g{lr%g%hgg.us

. citric acid solutron’(5 The 30 aqueous extracts wer
" basifi ed2*m¢thylsfbhcetﬂylnnnﬂami‘e Mﬂm@éﬁ t 2gpémetod) in MCMH(Smeattdrthe tidum wis DCM

(g?vé f ﬁZ“%quE B 3t oo rmsholon 105 VRIS YT GWanRd by KivRo9B tp1
T} cao1 FRSResNer A8 MBS Wi p oy oo Sndcmpud o ot st ke ézﬁ R

sol ut i onDE¥MZ MedHx9®0 hgdreatsmg&h@bhr(tptcﬁ?ﬁiﬁ)ﬁd yidld theGithadotnmund GE0IHE)8R%)
met hoxyet hanagl . and_trifl uoromet hanesul E oni ¢ anhydri de bé t he nethod

publ &heas # solisl SYMRH{ED: 0 b3 ($3H), b @Z G4 (sv@B),

sol ution ( met hyl ) - ~2-net hyl - acetyl i m.dazol e (I\/Et hod 34

- 1. 5q, 6%](8 H-hD@z)?? }Fﬁl) and the mixture was stirred for 40 hours at

"~ anbi ent terrperature The volatiles were'renpved by evaporation to give a
solid (2.4 g) which was purified by flash chromatography on silica gel
~eluting \Mi!g_%\/ll MeOH (100: 0 increasing in polarity to 95:5) to yield
t he tlthg%&yg_%ﬁg% m—éﬁc@;v]i]i&; ag a solid. NWR (CDC13) 1.31 (s, 3H),

1. 49 a1 , 3.31 (m 2H), 6.87 (s, 111); Mz
183. 1.Met hod 37l‘hét1t16boﬁpbﬁﬂd€m§ b})ﬂtﬁes[@l‘l'wbn BnAAGg ok )ﬁdtﬁadiamétﬁod 36, using the -

- triflate derived from cyclopropanemethanol The title compound was obtained as an oil after

o,
AN

flash chromatography on silica gel eluting with DCM/ MeOH (100:0 i increasing in polarity to -
96:4). NMR (CDCl) 2.43 (m, 8H), 4.32 (1, 2H), 5.02 (m, 1), 5.08 (s, 1H), 5.74 (m, 1H), -
| 7.69 (s, 1H); m/z 179. |
20
Method 38 : -
N-[2-(Methox 7 ethox leth 1)]carbamoyloxymethyl}phenyl
Chloromethyl methyl ether (5ml, 65mmol) added cautiously to a solution of [N-(2-
| hydroxyethyl)carbamoyloxymethyl]phenyl (6.45g, 33mmol) and diisopropylethyiamine '(121]:11,
25  70mmol) in DCM (50ml) and the feaction was stirred at ambient temperature for 4 hours. The
volatiles were remoﬁed by evaporation and the residue dissolved in EtOAc {(100ml), washed
M aqueoﬁs citric acid solution (2 x 50ml), saturated aqueous éodium hydrogen carbonate
_ solutidn (50ml), and then brine (SOmlj dried and ew}ap'orated to give thé title compound
_ (7.64g,97%) as a colourless 011 NMR 3.34 (s, 3H), 3.42 (q, 2H), 3 61 (t 2H), 4 60 (s 3H),
30 .5.14 (m, 3H), 7.34 (m, SH), m/z 262 (M+Na)



.15 The title conpound was synt hesi sed i n an anal ogous rret hod tg N@%%%bﬁ% : ‘
using the triflate derived from cycl opropanenet hanol. The titl 8% ound
~was obt ai oil after flash chromatography on silica el uting

Wi th DCM Q\%@Eﬁ?@ %80 0 increasing in polarity to 96:4). NI\/RP?'@%@PB’PSQ“ 43 (m
8H), 4.32 (t, 2H) .5.02 (m 1H), 5.08 (sg3dH), 5.74 (m 1H), 7.69 (s,
11-); mz 179. 20 I\/bt hod 38 LN 12 _( Met hoxynet hoxy) et hyl)
car banmoy | wpevtidei /! } phenyl Chl oronet hyl met hyl ether (5, 65mmmol ) added
. cauti ousl'y'_t_o‘ﬁ"SoI ution of [N--(2- hydroxyethyl ) car banoyl oxymet hyl ] phenyl
(6.45qg, 3% Py tthoxgeiinby4-bidopbmenamighbdshide 25 70mmol ) in DCM (50ml).
and the reaction was stirred at anbient tenperature for 4 hours. The

vol atil es wer e SESRSDEQNIGY {lea;{me&thme@ﬁay Dicathamenlsymstiiobenyl Et OAC

Savecwy SRS GIAR L0 O R g e A 2 8

~dri ed Sancusleamoaicsphére ofhydo éﬂthﬁbﬁ@tf&iﬁéﬁ&!ﬁk@f £ 18 Btfds. Thé% W
col ourless oil. NI\/Rﬂ}CJB 34 y,Bg 3.42 ?3 61 (tS H) , t aS(s, 3H),
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2H), W.53 (s, 2H), 4. 96 (t, 1K), 7.58 (d, _2H),f 7.90 (d, 2H); mz 370

(M H)- llé[ethod 40

N-(2-Mgthoxyethyl)-4-iodobenzenesulphonamide .
A solution of 4-iodophenylsulphonyl chioride (3.64g, 12mm01) in DCM (30mt) was

added dropwise to a solution of 2-methoxyethylamine (1.3ml, 15mmol) and triethylamine
‘ 20 (2ml, 15mmol) in DCM (60m1) cooled by an ice bath to 0°C The mixture was then allowed to
-warm to ambient temperature and stirred for 1 hour. The solvent was removed by evaporation
‘and the resulting oil dlssolved EiOAG (100m1) and washed with 1N aqueous citric acid
solution (2 x 100m1), bnne (100ml) and dried. The volatiles were removed by evaporauon to
give the title compound (4 1g, 100%) as a clear oil. NMR 3. 12 (24, q), 3.28 (3H s), 3.44 (2H,
25  1),4.90 (14, 1), 7.57 (2H d) 7.81 (2H, d) m/z: 342.

Methods 41-53

The following compounds were synthesised in an analogous method to Method 40,

|Ex | Compound - =~ NMR : |z
[#1 [W{Cyclopropylmethyly4- | 0.01 (m, 250, 0.32 (m, 250, 0.76 (m, 10D, | 336
iodobenzenesulphonamide | 2.60 (¢, 2H), 7.47 (4, 2ED, 7.72 (&, 3H), 7.91
@ 2H) | |

deddeml)and AMbagneous atrieicid miﬁldm(BOms) Whelplmses'l' Werecat al yst
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49 | N-(3-Methylisoxazol-5- 2.11 (s, 3H), 4.16 (d, 2H), 6.02 (s, 1H), 7.48 | 377 |

| ylmethyD)-4- (d, 2H), 7.93 (d, 2H), 8.43 (t, 1H) oy 6
iodobenzenesulphonamide . . .‘

50 | N-(1,4-Dioxan-2-ylmethyl)- | 2.82 (m, THD, 3.02 (o, 10), 3.60 (o, 7H), 382
4-jodobenzene | 4.83 (t, 1H), 7.51 (d, 2H), 7.83 (d, 2H) | (M-H)
sulphonamide | I R |

51 | N-Propy1-4- 10.9 (t, 3H), 1.5 (q, 2H), 2.93 (q, 2H), 445 (t, | 324
2 | iodobenzenesulphonamide | 1H), 7.57 (4, 2H), 7.87 (d, 2H) - | (M-HY
52 | N-(t-Butyl)-4- 1.07 (s, SH), 7.55 (m, 3H), 7.93 (d, 2H) 338
| 27 iodobenzenesulphonamide 7 o " '(MfH)’
|53 | N-Allyl-4- | 3.20 (t, 2H), 5.00 (d, 1H), 5.10 (4, 1H), 5.66 | 322

iodobenzenesulphonamide | (m, 1H), 7.52 (d, 2H), 7.85 (t, 1H) 7.96 (4,
2H)
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conpound. (10725 g, o
- filtration, washed twme with ischexane and dried to give the title compound (10.25g, 67%) as

off white crystals. NMR 1.40 (s, 9H), 7.71 (4, 2H), 7.90 (d; 2H); m/z 382 (M-E"

s
. Method 55 | ‘
4-(1.2-Dimefhyliidazol-5-y1)-2-(4- {N-(r-butoxyearbomyl)-N-2-2-
3 methoxyethoxi[ethyl|sulphamox1{amlmo )pyrimidine |
| 2-(2-Methoxyethoxy)ethanol (50pl, 0 Ammol) followed by diisopropyl
20 azodicarboxylate (0.1ml, 0.4mmol) was added to a stirred solunon of 4-(1,2-
- dimethylimidazobs ~yD)-2-{4-[N-(¢-butoxycarbonyl)sulphamoyl]anilino }pyrimidine (Example
~ 36; 90mg, 0.2mmol) and triphenylphosphine (105mg, 0. 4mmol) in anhydrous THF (4ml)

‘ under nitrogen at 0°C. The reaction was allowed to warm to ambient temperature and stirred
for 1 hour. The mixture was poured directly on to an Isolute SCX-2 column, eluted first with
25 MeOH (8 x 15ml) and then the produot was eluted with 2% methanohc ammonia (6 x 15ml).
The solvent was evaporated and the resuiue chssolved in BtOAc (25m1) washed with
saturated aqueous sodium hydrogen carbonate solution (2 x 25ml), dried and the solvent
evaporated to give the title compound (77mg, 71%) as a yellow.oil. NN[R 1.38 (s, 9H), 2.49
| - (s, 3H), 3.38 (s, 3H), 3.56 (m, 2H), 3.68 (m, 2H), 3.76 (t, 2E), 3.96 (s, 3H), 4.06 (t, 2H), 7.03
| .30 (d,1H), 749 (s, 1H), 7.58 (s, 1H), 7.78 (d, 210), 7.93 (d,.ZH), 8.40 (d, 11 m/z 547.
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Method 58

. 5 4_Iodobenzenesu1 hon lﬂuond

18- Crown—ﬁ (0.5g) and potassium fluoride (11 6g, 200mm01) were added to a solution |
| of iodobenzenesulphonyl chioride (30.3g, IOOmmol) in acetonitrile (100ml) and the |
suspension was sﬁ_rred for 18 hours at ambient temperature. The insolubles were removed by
filtration and the solvent removed from the filtrate by evaporation. The residue was dissolved- .
10. - inEtOAc (300ml), washed with water (2 x 150ml), brine (100ml), dﬁed and thé solvent
evaporated to glve the tltle compound (27.54g, 6%) as a white sohd NMR 7 70 (d, ZH) 8.01
'(d, 2H); m/z 286.

Method 59

15

Caesium carbonate (2.3g, 7.ﬁmm01) was-added to a degassed solutibn of 2-amino-4-
. (1,2-dimethylimidazol-5-yl)pyrimidine (Method 26; 756mg, 4mmol), 4-iodosulphonyl
fluoride (Method 58; 1.50g, 5.2 mmol), ms(dlbenzyhdeneacetone)dlpallamum (0) (92n1g,
0. 18mm01) and 2 ,2’-bis(diphenylphosphino)-1,1’-binaphthy! (124mg, 0.18mmol) in dioxane
' 20 (36m1) under nitrogen. The mixture was heated at 80°C for 18 hours and then allowed to cool
to ambient témperature. The mixture was poured into water (50ml) and extracted with DCM
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20 (36rrfL)1OJ3ﬂaI@; 1H);tmaP48. The mixture was heated at 80C for 18 hours and
then allowed to cool to anbient tenperature. The mixture was poured into
wat er (50m’) and extracted with.DCM 0 3 MAR 2005 WD .02/ 20512 PCT/ GB01/ 03864
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- Method 61 |
2-Amino-3-bromo-4-

1,2-dimethylimidazol-5-
"The title e'ompounds was synthesised from Method 26 in an analo gous method to
20 Example 145 except that the reaction was heated at 60°C for 1.5hrs, diluted with water and
o | basified 2M aqueous sodium hydroxide solution. The resultant solid was collected by |
filtration and dried in vae oven at _60°C. NMR: 2.38 (s, 3H), 3.72 (s, 3H), 6.84 (s, 2H), 7.55 (s, |
(1H), 838 (5, IH); m/z269. . | | |

25 Metho:i 62
N-( Z-Meﬂloxvethvl)-N-methvl-4-1odobenzenesulnhonamlde .
| Sodium hydnde (144mg, 3.6mmol) was added in portlons to a solution of N- (2-
methoxyethyl)—4~10dobenzenesulphonamlde (Method 40, 1g, 3mmol) in THF (10ml) and the’
mixture stirred at ambient temperature for 15 mimtes. Todomethane (230pl, 3. 6mmol) was-
30 added and the reaction stitred for 18 hours. Water (3 Oml) was added cautiously and the
mixture extracted with ether (40ml). The combmed organics were washed with brine (50m),

dried and the volatﬂes evaporated, The remdue was purified by flash chromatography on silica




15 2H), 8.41 (d, 1H); mz 392. Method 61 _ : '
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‘was synt hasoSRe1f rom Method 26 in an anal ogous nmethod to 8’?/6?6%%? 145 '
-'except that the reaction was heated at 60C for 1.5hrs,  di Fu ed w wat er
~and basified 2M aqueous sodi um hydr oxi88- sol uti on. The resultant solid was
collected by filtration and dried in vac oven at 60C. NVR 2.38 (s, 3H)
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-~ Method 65

~ 4-Mesylbromobenzene

10 - To a_sohition of 4—bt6motﬁ.ioanisole (22.3@, 11mmeol) in DCM (250mi) was added m-
| chiloroperoxybenzoic acid (40g, 23mmol) in 10g portions. The precipitate was removed by
filtration and washed with DCM. The filtrate was evaporated in vacuo and the resultant solid
recrystallized from EtOH (c.a. 180ni1) 1o yield the title compouﬁd as colourless crystals 11 g
(45%). Mp 103-106°C. I |
15
* Method 66 - .
N=( 3—Mogpholinopropyl)J—iodobenzenesulghonamide
' &Iodophenylsulpﬁonyl chloride (3.03g, 10mmol) in DCM (30ml) was added dropwise
 over 15 minutes to a solution of 4—(3-aminopropyl)morphoﬁne (1.75ml, 12mmoi) and
20 triethylamine (1.7ml, 12mmol) in DCM (50mi) cooled in an ice bath. The mixture was
allowed to warm to ambient temperature and stirred for 15 minuteé. Water (50ml) was added |
and the phases separated. The ofganic layer was washed with water (50m1) and brine (50ml),
- dried (Chemelut column 1010) and evzi'poratéd to give the title compound (4.1-0g, 100%) as a
beige solid. NMR 1.70 (m, 2H), 2.43 (m, 6H), 3.14 (t, 2H), 3.71 (m, 4H), 7.08 (s, 1H), 7.58
25 (d,2H), 7.85 (d, 2H); m/z 411. o _




chI oroperoxybenzm c aci d (409, 23rmno|) in |1 Qg portlons The precipitate |
-was r.ermoved by filtration -and washed with DCM The filtrate Wbd @@ﬁrated
in vacuo and the resultant solid- recrystallized from EtOH (c.a. 184m) to
yi el d t heWQ@%5Bonpound as col ourl éss crystals 11.7g ( 45GT/GHL/BBSH 106C.
15 Method 66 N 3-Mo holino ro | -4i odobe@zenesul honam de

- 4-1 odophenyl sul phonyl chloride (3.03g, OGmol) in DCM (30ml) was added
dropwi se ..oyer., 15 minutes to a solution of 4-(3-am nopropyl)norpholine

(1. 75nt, and 20 triethylamne (1.7ml, 12mmwl) in DCM (50nt) cool ed
in an 'CelN-ﬂﬁ}s?e : .‘ owarmto anbi ent tenperature and
stirred for Ic &8 and the phases separ at ed.
The organic |aa,cemmu~&s_,r1mb}3ﬂow1t:1ﬂoﬁaéﬁyd16&ﬂ6ﬂde R b3 R of) UL ded B 1 €d.
“(Chenel ut - col um 1010) and evaporat ed to give the titl e conpoun ?4 10g,
100%) as PRrUQSitYa sugpepgion pfRD lpmjhmile 3.78g, 28mpnm]) @Iﬂ]potasgluﬂrtbs(rbonaﬁd-l)

g 28i0b Gl Foriio bR eotba g o Pyl o0 fur b i athena
ro tthio mi4nie eneBRORENR cdol 10 AR et taHTheHARS ouféa:ﬁfo'\ﬂ gpagnqnhr' de

-(3.48g, 22mmvl ) .was added in portions to a suspension o I ophenol
 (3.78g, ZohAuE] “aﬁha“-t@d@a@sn hﬂﬂn:d)aﬂlhenatrwtﬁw@ﬁ Gfpined)wate) w:thlmyﬁ(ezmm) and
~.'the react tedto 15 mnte he m xture vvas aIIovved
to cool - 1885%%1 ‘?@é g‘ﬁ@) ‘é‘E’OW‘? to\/%Yf'e © itlg GRIpOUTHIAS-25
extract edeoh)t afgafd e Al X h
brine (3 x° ) 0?&) g&%edél(Cherye%um?gBuﬁng@ and %orat%\gﬁﬁbegﬁye t he
_"tltléocorﬂiﬂuMS(@ﬁﬁgm@B’% as apal-e yell ow 0|I NVR 1.76 (m 2H), 2.20 (s,
6fll)235(t 2H), 2.93 (t,.2Hy, 7.18 (d, 102H) 7.38 (d, 2H); mz 276.
Met hod 68 1 .- 333Tr|fluororn | t hi o -4-Dbronobenzene |
3- Br ono- Iytbgnbatdg f | uor opr opane (640L, 6mml ). was. added to a m xture of 4 15
. bronot hi o_pﬁWI'"'(945ng, Smml) and pot assi um carbonate (760ng,  5.5mmol) in

'DVF (5n)i- di-bripuobeheat ed at 40C for 1 hour. The mxture

~was all owed ta,. ooI to £onent terrperature and poured into water (50mil)
and extracted Okopggpﬁp)e 64G1d., 6mmol) was addedtoamlxtureof/-l«-

15 bromothlophenol (945mg, Smmol) and potassium carbonate. (760mg, 5.5mmol) in DMF (Sml)

" and the reactlon mixture heated at 40°C for 1 hour. The mixture was allowed tocoolto
ambient temperature and poured into water (50ml) and extracted with EtOAc 2x 301:111) The
~ extracts were combmed washed w1th brine (3 x 30ml), dried (Chemelut column 1010) and
. evaporated to give the title compound (1.36g, 95%) as a pale yellow oil. NMR 2.56 (m, 2H),
20 3.3 (4, 2H), 7.31 (d, 2H), 7.51 (4, 2H); m/z 285 ).

Method 69
1-(1-Bu lﬂno -4 bromobenzen .
| The title compounds was synthesxsed inan analogous method to Method 68. NMR
25 0 85 ¢, 3H), 1. 38 (m, 2H), 1 51 (m, 2H), 2.96 (1, 2H), 7 23 (d, 2H), 7.46 (d, 2H); m/z 244

o).

Method 70 | o |
‘_ ~1-[3-(N,N-Dimethvylamin o)nronvlsulnhonvﬂ -4-bromobenzene |
30 " Oxone (l4g, 23mm01) was added to 2 solutlon of 1-[3-(N,N-dimethylamino).
propylth10]-4—bromobenzene (Method 67; 5.24¢g, 19. lmmol) in MeOH (150ml) and water
(30ml) and the mixture was stirred at ambient temperature for 90 minutes. The reaction




extracts wér-:.e' conbi ned, washed with bri ne (3 x -30_rrfL)', dried (Cherrel ut 2005
-colum 1010) "and evaporated to'give the title conpound (1.36g, 9@@6”‘%& 99
- pal e yell MR 2.56 (m 211), 20 3.13 (t, 2H), 7.31 51 (d,
2H); nlz %&(Jﬂélﬂmt hod 69 1. (I-Bu Ithio)-4 br onrobenzeneﬁ’ili'"ﬁ"?ﬁlﬂ)‘"’?“e‘§4
corrpounds was synthesised in an anal ogougg et hod to Method 68. NVR 25 0. 85
(t, 3H, 1.38 (m 2H), 1.51 (m 2H), 2.96 (t, 2H), 7.23 (d, 2H), 7.46 (d,

) ili) br onnztgé‘ﬁé‘ene %891& %ﬁl Lo H%gmt%mw&%%%%‘%@g@ O@H‘Q)W‘dotlm

1- [ 3- (N, Norgiuee ehitd@with 0¥ mfanylid aflbni-(00 @0BEY ZRRSc MR Wakvagorafd 248,
. 19. 1mol ) in MeOH (150n) and water (30nl) and the mixture was stirred at

ambi ent  trepigee petified boHashrhnometographyrorsitiea geliedutingawiti\R A0 mith0@1i20512

. PCT/ GBOl/ 03864 m Xt ure was ure sol ut e SCX-: washed
Ve (6 Ao o Pheieasire A RRRRY IR Slb Siel8 sheiBis cofmonca b 6 W
40m ) 5 The WBﬂ‘Q@ﬁﬂ@l’ﬁE abayl 20 Qq t §'3 !

- chromat ograpﬁéy on silica gefeﬂh’ H?I ng (vsv’l @e( @;o{)lmat ano?Hg 78@12%‘11) 4@
(100: 0-i nofz306.ng in polarity to 94:6) to yleld the title conmpound (4.68g,
80% as a pale yellow oil. NWVR 1.62 (m 2H), 2.03 (s, 6H, 2.19 (t, 2H),
3.32 (m 2H), 7.81 (m 4H; mz 306. Method 71 |~L3.3

3-Tri, fl | sul phony) - 4- br onobenzene 10 Oxone (3.7g, 6mmol) was added
to-a sol Wl (3,3, 3- trlfl uoropropylth| 0) -4- bronobenzene (Method 68 ..

1.36, 4.7 3} Tifig 18 bmihehse Eﬁal) and the m xture was stirred

at anbi ent terr&a{rature for 18 hou rs. evagorat ed and water (20ml)
“added%ind the REQR3e/S fmmael) was aided twwluﬂlﬁ@ oEXt(p det-Hiflysraprepylibip)(henel. gt

co Gl UG ERCR R PR 38 S S MELe

7.86 (s, diftirendas shibed@hhbielblehg@dratide for(18 hdds. e WILOHMporatéd Br@wakenzene
The-title con})ound was synt hesised from Method 69 in an anal o (8OUS nmet hod to

20 Met hod(Pml) added apd gge pixturgiqxiragted with RCMfhe extrgoty werezrieyl (Chemelug ¢, 2H)
7.78 (d, %%n%ﬁ%ogfiand solvent removed by evaporatlon to give the title compound (1. 43g,

‘15 ~ 95%) as a white solid. NMR 2.62 (m, 2H), 3.67 (m, 2H), 7.86 (s, 4H); m/z 316 (M").

‘Method 72
1-(1-Butylsulphonyl)-4-bromobenzene

. ~ The titlé compound was synthesised from Method 69 in an analogous method to
20 Method 71. NMR: 0. 80 (t, 3H), 1.31 (m, 21-1) 1.47 (m, 2H), 3.29 (t, 2H), 7.78 (d, 2H), 7.86 (d,
2H); m/z 276 1. - | |

Method 73
, 3-Methog—1-progan01 methanesulohonaie

25 Methanesulphonyl chloride (1.75ml, 22mm01) was added to a solution of 3-methoxy—
l-propanol (1.81g, 20mmol) and methylamme-(S.BSml, 24mm01) in DCM (40ml) cooled in
an ice bath and the mixture stirred at ambient temperature for 18 hdu:cs. DCM (25ml) and
water (50ml) were added and the phases separated.and the aqueous layer was extracted with
- DCM (25ml). The extracts were combmed washed with water (50mI) and brine (SOml) dried
30  (Chemelut column CE1010) and evaporated to give the title compound 3.25g (97%) as a pale
~ yellow oil. NMR 2.00 (m, 2H), 3.01 (s, 3H), 3.35 (s, 3H), 3.49 (1, 2H), 4.38 (t, 2H).



2H); mz 276 (M). Method 73 3 Met hoxy-1 propanol mnethanesul phorbaéﬁm%f'szg% 7
Met hanesul phonyl chloride (1..75mL, 22mvl) was added to a sol ut of :
3-met hoxy_1-propanol (1.-81g, 20mml) and triethylamine (3.35ml, 24mmol) in’
DCM (40n1L)VQ:‘87640é%¥ in an ice bath and the nmixture stirred BET/GBbI/@3864
tenperature for 18 hours. DCM (25nml) and,, water (50ml) were added and the
phases separated and the aqueous |ayer T/\%]s' extracted with DCM (25nml). The
extracts e i ned, washed with water (50m) and brine (50nil), dried 30
(Chenel utm CE1010) and evaporated to give the title conpound 3. 25g

(97% as AR Sh ' j F i 2H), 3.01 (s, 3H), 3.35 (s,
31-1), 3. g pryI} By 05 4 WD 02/ 20512 PCT/ GBOL/ 03564

-91 Met hod 174’Reta&’imébl@hmé (@54, 20PNV adiicl O HRDBAZEHE gioxg&%pan. i
1- 4- br onobenzene Pot assi um car bonate (2.8g, 20nmmol) was added tO a SOIILHI on
of 3- met hd® opatp) (Methodi3s 4 258h ogl\mdhlehtomt}ﬁ@lﬁﬁgl (348 g 38 MhnoNd
4- bronrpot hi ) | ol - (30 and the m xture heated
G200 1 of TR TS0y gl e ot BoRicd o kot obdoBhe b timpas lovedisceont ur o,
pour ed i rtbambsére terh3Qite) pamed eitb WAl ¢ ehoM ddvi g&%} JB&)
extracts were con%i ned, f‘;)’/\/lr?tshed W t.h sgt u%?%%’c%@gﬁﬁnﬁo |um(f%yxd$(§1§ ‘nThe

(c::zé r1 gi Bgit_ SEEBPIS TSR GOIFM)W@M with ﬁw@ed@@ulfs) sodijmiT ﬁjﬁr()@ngjgﬂiouﬁte@gluﬁﬁﬁ

| I \V evaporat)]_on. e resiaue was

di ssol ve W)%@@ég#ﬁ%ﬁggﬁgfﬁ#@ umn, (F18)Qmad the yolatilegenmyedhyrol )
vwas addedvaporaien.i THiSesidow s ea&géma\aﬁmeﬁf? gg%ﬁ%@g@ﬂﬁ@@ﬁ@&g@%re for

18 hours. The MeCOH was e orated, water i on

ext r 48t ed1dwten2i.Gromalawas gﬁmﬁn poftiens The atkinrawaestiredbi RRbienNeaHOAIN: Tf%k |
bri 5 | | ut col CE101Q), d ey ted. TI [
was put i 1 sg THEMEOHRPS msiat 6 CORD) 4450 guf thefokam oxpacked wih hexane

BLOA (IO (3 % BOiBRhS et RtsRAB b inkf) @&Rﬁﬁ%}ﬁl@@ﬂ% }(]fonél‘iec}rfehgbﬁgull%’lm 21

éonpound (3.3 %£ 6299 as a col ourl ess ol ,
3.26 (s, QRym CE1A10), and dporateds Uhe thsidhbiwas puiified By flat) chrdvith@8pHbon silica

2=Hydr- K ol e.,20 -Hydr oxyl am hydrochl ori de (35g, 0.5nD was added
e AR S B AL Dok e g s 92090 P oo
(6008) foahipvnd (328 62¥)) aRh CBIoRHBL: il NMR 1,95 (m, 2H), 3.19 (m, 2H), 3.26 s, 3H),

- 3.41 (1, 2H), 7.70 (4, 2H), 7.78 (d, 2H). | -

Method 75

3-Hvdroxﬁsoxazole

20 , Hydroxylamine hydrochloride (35g, O.Smbl) was added to a solution of sddiuﬁl ‘
[ hydroxide (58g, 1.45mol) in water (580mi). MeOH (600ml) followed byAet'hyl,propiolate
o o (38mi, 0.37mol) in portions was then added and the res*ultiﬁg éolutionétirred at ambient
" temperature for 6 days. The mixture was acidified to pH2 with concenfrated hydrbchloric acid
and then saturated with sodium chloride. The solution was extracted with DCM Bx 5 00ml),
25 the extracts combined, dried and the solvent evaporated. The solid residue was washed with
hot iso-hexane (3 x 300mi) and the final ijspensibn was allowed to cool and the resulting'
solid was cpllected by filtration, dried under vacuum to give the title cbmpbimd (11.16g, 35%)
as a white solid crystallised. NMR 6.04 (s, 1H), 8.43 (s, 1H), 11.16 (s, 1H). m/z 85 (M").

30  Method 76
| 3-Oxo-2 3-dihydroisothiazole

_ Glycinamide.HC1 (1mol) was suspended in DMF (500ml) and SO,Cl, (300ml) was |
added dropwise over 1.5 hours with cooling keeping the reaction temperature between 5-10°C.




(38nt, 0.37npl) in portions was then added and the resulting 0 R 2005
. solution-stirred at anmbient tenperature for 6 days. The m xture \MQA L
‘aci di fi edwhoo ﬁ?’ with concentrated hydrochloric acid and then saturated
with sodi im @ i de. The solution was extracted with DCM{EI/&B8HEREY , 25.
" the extracts conbined, dried and the sqQlg4ent evaporated. The solid residue
was washed with hot iso-hexane (3 x 300nml) and the final suspension was

nder vadiie TeRtof Wia Sted FHHE5°E i B R v G0 it atdagiqomtiowty o
crystal | imhedolid\W3s ?en%‘veﬁ%g-rﬁalﬂrkﬂon ﬁld‘{ﬁcl: ﬁﬁraté@uacﬁﬁﬁgiiﬁ}_@?rlw ;’hé\;{%&ﬂ%ﬁl 30

Met hod 76 3- Oxo- 2, 3-di hv | sot hi azol e G ycl nam S suspended
“in DVF (Soloho) was wasoeidiine (200mi) andesaposatedit wieopwd Heldeveile felowh@ligs Wit h
cool i ng Ln e reaction tenperatyre between 5-10C. WO 02/20512 :
e cag{5eak: 558 oiidats er v Gicisd M Cro0ABai Bhe BONbegonwere

. wat erg( 5QQ¢ B%d 3046 QL ; Sol.i.6 - filtration
and the 1P ieiand RRet AN e ald raer 150ty MR B IER BN g Vs
washed brevamrit2ddmijcuartd yieidpaeanadlid (1836 BaAl& ByweleGombb@dediv@ideainsol i d

(132g)- A, .The. aqueous | ayer was extracted with DCM (2 x_600nml). The DCM
" portions %’é&e@cﬂ%ic ozl yeesaddet I beiselutiar mep filtaedaad e fitimts eyppranted it ayer

was washeg,. by -, 4 ¢ i a, creamsolid (18qg),- B.
Aa B ver i lolielBbal NARY BHERIOLHCENS shRLNEE iR RIS R e b e
sol ut i on thetitld edrhpound (90 Gg) 902, Mgty Bi2e5%€yaporated in vacua to yield a pale -~
yell ow solid (104.3g). This solid was triturated with i sohexane to yield

- the 19t1e conpound (91.3g, 90%. Mt: 102-5C. 10 Method 77
Et hynyl c rgavh To liquid ammonia (300m ) was added net hyl propiolate (
(52. 4q9, m-mﬁ- over 2. hours keeping the tenperature at 70C. The anmoni a

was | ef t BioyBvapamadywe and. the.reaction 15 mixture evaporated in vacua to
yield the title conpound (43g) which was used without any further

purification. Tgkqui mm?@.lah w[éhwa?désd)rmﬂ@mrﬂiaiatdm.%g (E%Zniébl}mh'remz?bl e 20
To a stinr tion of e n Met ho ; 43qg, 0. 1) i.n
wat er (3%‘8@%&%3%‘& c&%?ﬂ’%@ﬁﬁ?ﬁ?%@%ﬂ@%“&%ﬂ?% Zﬂ ?‘Fﬁpg% {erqaggorssg,
0.62951) nhiktiR8SvapREdted®: vakils to 1i8RGhE Bile ¥GRPANIUSE) WiRlcaTuldd WilMR any

tenperature over 5 hours. To the reaction m xture was
further purification. Mpt: 54-55°C. '

Method 78 .
3-Ox0-2,3-dihydro-1.2.5-thiadiazole | |
| 20 To astirred solution of ethynylcarbamoyl (Method 77; 43g, 0.62mol) in water (310mI)
' cooled in ice bath was added ammonium thio_sulphate (92.35g, 0.62mol) in one portion. The

| reaction was allowed to warm to room temperature over 5 hours. To the reaction mixture was,
a_dded a solution of iodine (79.2g, 0.31mol) in MeOH (1 1) rapidly over 10 minutes to yiéld a-
dark solution. Ammonium thiosuphate was added until a yellow solution was obtained. The
25  solvent was evaporated to approﬁcimately 400m] and extracted ether (3 x 300ml). The ether_eal
solution was washed brine (1 00ml), passed through iahaée separation Iﬁaper and evaporated in
vacuo to yield the title compound as a pale orange solid (32.8g, 52%). Mpt: 70-71°C.

Method 79 . | - S -
30 324 t—Butoxycarbonvlamino)etho:_cy Jisoxazole ,
' Diisopropyl azod.@carboxylate (1.1rml, 5.5mmol} was added dropwise to a solution of

2-(t-butoxycarbonylamino)ethanol (850, 5.5mmol), 3-hydroxyisoxazole (Method 75;



added a solution .of iodine (79.2g, 0.31nol) in MeOH (11) rapidl ydﬂ)gg,{Angggs
m nutes to yield a dark sol ution. Ammoni um t hi osuphate was added until a
-yel |l ow so] ut | on-was obt ai ned. The 25 sol vent was evaporated to
~dppr oxi ma é B and extracted ether (3 x 300ml). The eRGREBE038G0l ut i on
~was washed br| ne (100m ), passed througlaggphase separati on paper and
evaporated in vacua to yield the title conpound as a pale orange solid

32. 8gq, JA . 79 th
fsoxagol eg'@l so%?lgly a%ﬁ?&@%@% a@é‘a&ﬁ-?wm&%‘?m@%@@%%%%w; se
to a sol wifr@hatebidttém &%ﬁﬁ&@%ﬁﬂs%@@l@éﬂﬂ%@&%&?ﬂé&mﬁ RHER %

- 3-hydroxyi soxazol e (Met'hod 75; 03 MAR 2005 k 10 WO 02/ 20512 81/ 03864

- 93 425npyriBedioy ;lasim!:r@matpgmpw o sidiph geleelytingtigh is6-Hermad :)EtOAcTHD:020n) and
th t nbi e f h The sol vent
vas evapliirbREinRolA A nﬁéﬁeptﬁpnhsé’ﬁm gind Go °r#%ﬁﬁs%$@ MR ca
gel t 4:1
921 °5 U 10 (ke 538 a7 Bh ) 40 Chep) 308 68SKCR A8 (LR pgbo 4 1
9H), 3.56 (in, 2H), 432(m 2H) 490(s 1H), 598(s 1H), 8.16. (s 1H) ;

mz 229. ﬁi hadg Sg 84 The fol |l owi ng conpounds were synthesised in an _
~anal-ogou Met hod 79 using the appropriate am ne and heterocycl e

5031 2. (1 But oy e pame PRI YAV PG inan guajosous mghod jo Methqd By

- et hoxy] i ssinpittezappedifiate finiht.ahd hetbtdeycle a9 statting maprials. 8. 81(d, 1H)

-813-[2-( oxycarborylaning)l.33 (o 01.1) 3 31 (m 2H) 4 16 (t ?Aﬁl\/h‘th
et hoxy] - 1Ex, JQommmdzm e2H), 6.96 ( NMRH) “8.35 (s, 1H) 78 miz_ | SM
823-[3-( 11 | ||| e \ +-—-80—m q”\, =—B A43Mpt
pr opoxy] ng 133?6@% %‘Pmo 1\1) 1 3%@5’}]?5?’?@:53: 21), g’@f‘&@( r%4glr ietly. ¢1
(s, 1H B33-| 3mbky m@r bonyl am np ( ﬁj—% y,

(q, 259Meth p opoxy I sot hi azol e2H), 4 ?LI%) (%'?71 @H} l(n?gﬁ)iR) 6. 84 7@4(-mr ..
1H), 8.8p (dj 1H) | 8.81 (d, 1H)
- |81 {3-[2-(+-Butoxycarbonylamino) | 1.38 (s, 9H), 3.31 (m, 2H), 4.16 (t, 246 | Meth
ethoxy]-1,2,5-thiadiazole - | 2H), 6.96 (m, 1H), 8.35 (s, 1H) 78
82 3-[3-(t-Butoxycarbqny1amjnq) 1.36 (s, 9H), 1.80 (m, 2H), 3.04 (g, | 243 | Meth

-propoxylisoxazole | 2H), 4.17 (t, 2H), 6.24 (s, 1H), 6.83 1 |
- | (m, 1H), 8.61 (s, 1H) o
83 3-[3-(t-Butoﬁycarbonylamino) 1.36 (s, 9H), 1.80 (m, 2H), 3.04 (g, | 259 | Meth
propoxylisothiazole | 2H), 4.17 (&, 2H), 6.71 (4, iH), 6.80 - |76
| i |1, 882 1E) |
84 3-[3-(t-Butoxyqarbonylamino) 1.36 (s, 9H), 1.80 (m, 2H), 3, 04(q, {260 | Meth
propoxy]-1,2,5-thiadiazole 2H), 4.17 (1, ?.H), 6.80 (m, 1H), 78
- |836(,im)

| 10
Mefhod 85 :
-(2-Aminoethoxy)isoxazole h drochlond .
M Hydrogen chloride in dioxane (10ml) was added to a soluuon of 3-[2-(z-
~ butoxycarbonylamino)ethoxylisoxazole (Method 79; 500mg, 2, meol) in dloxane (1 {)ml) and
15 the mixture was stirred at ambient temperature for 3 days. The resulting sohd was collected by
ﬁitration? washed with ether and dried to give the title compbuhd (298mg, 83%) as a white
solid NMR 3.20 (um, 2E), 4.39 (t, 2H), 6.13 (s, 1), 8.30 (s, 3H), 8.69 (s, 15); m/z 129.




843-[ 3- (t - But oxycar bonyl anmino)1.36 (s, 9H), 1.80 (m 2H) - 3.04 é?@
propoxy] -1, 2, 5-t hi adi azol e211), 4.17 (t, 2H),,6.80 (m 1H),6 78 8.

- Met hod 8 nogi pul i soxazol e hydrochl ori de 4M Hydr o hioride i n

di oxane- nqg%" \;\Allra?s added to a solution of 3-[2-(t- gggT"&Bmms“"

~ but oxycar bonyl am no) et hoxy] i soxazol e (Msyghod 79; 500ng, 2. 2mmol )" i n di oxane-
(10m ) and 15 the m xture was stirred at anbient tenperature for 3 days.
The resulting solid was collected by filtration, washed with ether and
dried to give the title conpound (298ny,.83% as a white solid NWR 3.20

(m 2H), Meth8d¢ 86-9811), 6.13 (s, 111), 8.30 (s, 3H), 8.69 (s, 1H); nlz 129,
WO 02/ 20512 -94 PCI/ GB01/ 03864 Met hods 86-90 The foll ovm ng corrpounds wer e
-synt hesi sed |Eh§ﬁoléwamag@m@omﬁwesmtmm@@ng@an e pethodNy N thsiBS

863 2- An LAYA AR vz 3 43 I LII’, 4G It, 2”‘, h?C Id, T A OOty

' gigtéuzaiat@ Fdﬂntﬁ‘ﬁ’l"éfu d}a?' 28 fs NMR 5 40 (s, 3H), "8 87 (d. |m¥%0 SM__E#h
- - oe ZU )11 V/

~ thiadiazp g i (rp EI orl gli 883&( 315')(%5}12810%/ tQﬁ@',zﬁﬁ(&’Zw ) 3) (l%%tﬂ

21-1), 4124 ﬁsotlﬂiﬁoléﬂﬁd(béﬁloﬁ@@xa 7 P28 (émdl)p&hb@ BHE}GB 2’9(({,&1-1? 11-1), 88®0 (s,
3H), ‘8.61-(s)1 1K) 82 893-(3- Ami nopt nnnyv\? 02 ( m :

(t, 2H), | 8BolBt@-Amindeihoxs)-&. 2y dr p3ROEM, aHm.ﬁ@ (to@H)m;S,ﬁ (@, #8) (|s146311Metts. |81
d. 1H) 8B 903-(.3:.A "1, b, 5-2.02 oH). 2.83 o, a3t |
(2H),16|_3|)0M=th ﬁaﬁ%ﬁ"o&sﬁﬁﬁ%ﬁ% oti des: 10 E;n 35)') 8. 39 E;n wg 84 Me b
91-94 ThEggoll 3 -
 hEsBOTLOBLAGICHIRURS VT CoSUTENORY 5o B, ZIE4RIRESH LA | Mot

described I n 2716. { Met.h ,
915-Met hyl - 4- @mmlbhyﬂmohlnsd«azo 6. 29)(er]df)h8@0|(sjéH), 8.61 (s, 1H) ‘ 82 o
925_ Acet W ’) (i woropet-hd \ H-dazolea : »»'
935- Acet {B92- ?n@tﬁml}%?mwi i mi dat&102 (ms 2H), 2.83 (m, 2H), 4.36 (t, 2H), | 159 | Meth |
94N (SMVethy!| 1 4sdifi¥ A8 Rydobmibride 2 | 678! AOI12R890AE) 419, 8.81 (¢, 1) | 83

' 90 3-(3-Aminopropo:‘cy)—1,2,54 2.02 (m, 2H), 2.83 (m, 2H), 4.43 (t, 2H), 16_0 Meth

| thiadiazole hydrochloride | .10 (s, 3H), 8.39 (s, 1) - |84

5 Methods 0194 |
' The following compounds were synthesised by the prdccdure as described in JOC
1987, 2714-2716. ) |

Method Compound -

91 ] -Methyl—4—(methylammo)lsoxazole hydrochlonde - 7

92 | 5-Acetyl-2-(trifluoromethyl)imidazole ‘ ‘ : _
93 - | 5-Acetyl-2- (methoxymethyl)mdazole

94 N- (5-Methy1—4wlsoxazolyl)-2,2 2-triflucroacetamide )

 Methods 95-109 . |
10 The following compounds were prepared usmg proceduras analogous to those
descnbed in JOC 1987, 2714-2726.

Ex Compound NMR mz | SM .
95 5-Methyl-4-(N-methyl-N- 1.09 (t, 3H), 2.08 (g, | 169 | Meth 91
propionylamino)isoxazole = | 2H), 2.38 (s, 3H), 3.16
| L (s, 3H), 8.16 (s, 1K)




Met hods 95-109 10 The fol | owi ng conpounds were prepared using progeadusie 200
anal egous to those. described in JOC 1987, 2714-2726. ExConpoundNVRN zSM -
955- Met hyl -4- (N-nmethyl -N-1.09 (t, 3H), 2.08 (q, 169Meth 91

pr opi onyl 3R F3%¥oxazol e2H), 2.38 (s, 3H), 3.16 (s, 3H), SPAEGB8I03I8F4) 0 3
MAR 2005 WD 02/20512 -95 PCT/ GB0O1/ 03564 ¢26 1- Met hyl - 2-ethyl -5-1.36 (t,
311), 2.41 (s, 153Meth 95, acetylim dazolée31ll), 2.72 (g, 211), 3.82 (s,
311), 7.72 (s, 111) 97 5-Methyl -4-(N-nethyl -N-1.03 (d, 611), 2.36

(s, 183Me mno)isoxazoleldll) 2 48 (m 111) 3 16 (s 311),
. 8.20 (s, .Bé-Memf;th—Ybﬁ sopr opy! | 536 (B8H).2.-416(:1) | 2522 Mesh P67 Met h 9
501 Sopr oyt am ARl T 12T o) ID RN Tty fi soxazol e2. J0
£y 0 |5 B T coreealc seRgppri 6. (o) 119 100
SoptUp e B9 (b TID 101 5 Acet vl bt cppr byt 2 k|40 (0. 61D, 2.38]
(s‘Pngl\/mh’ 100 W&H@Fﬁl?ﬁl@&_ ‘P’&?ﬁ&@), > %@%‘?80@51%1)53@%' (brmy 111), 7.81 {s,
378 (s |210) 108 N (2202 Tei 1 wor ol Sy i RS 3150 0 300y 18 hivedn
94. met hylog4- ailndetgkadpechy86- (s, 11136 3,610, 042(s, [ 167 | Meth 97
| acetylimidazole | 3H), 3.10 (m, 1H), 3.84 -
| . s, 3H), 7.75 (5, 1H)
{ |99 | 4-(Isopropylamino)-5- -1 CDCl3 1.12 (4, 6H), 141 | 4-amino-5-
B ' methylisoxézole. | ' 2.30 (é, 3H), 3.21 (1K, - | methylisoxazole
R | | septuplet), 8.01 (s, LH) |
100 | 5-Mothyl4-(N- | CDCI; 1.02 (brs, 6H), | 183 | Meth 99
-} isopropylacetamido)isoxazole | 1.80 (s, 3H), 2.38 (s, ) a
' | 3m), 499 aE,
o septuplet), 8.09 (s, 1H) |
101 5-Acetyl-1-isopropyl-2- 1.40 (d, 6H), 2.38 (s, 167 | Meth 100
methylimidazole _, 3H), 2.42 (s, 3H), 5.08
| | (brm, 1H), 7.81 (s, 1H)
s |102  |3,5-Dimethyl-4-amino- . |2.04(s,3H),2.19(s, |112
R isoxazole [ 31),3.78 (s, 2H) |
103 | N-(2,2,2-Trifluoroethyl)-5- | (CDCI3) 2.32 (s, 3H), | 181 | Meth 94
methyl—i;;aminoisoxa;zole- 2.80 (s, 1H), 3.52 (q,
| 2H), 8.06 (s, 1H)
104 3,5-Diméthyl-4— 12.08 (s, 3H), 2.23 (5, 140 | Meth 102
formamidoisoxazole - | 3H), 8.10 (s, 1H), 9.50. '
o e b
105 | 3,5-Dimethyl-4- - 2.08 (s, 3H), 2.30 (s, n/a | Meth 104
| methylaminoisoxazole - | 3H),2.60 (d, 3H), 3.84
| | | s, 15 |




. 211)

(s, 311);

, 8.06 (s,
f or mam doi soxazol e311),

(s 1H) WEs

311),
111) 105 3,5-Dime 4 2

Ky,

1.

111) 104 3,5-Dinmethyl-4-2.08 (s,

8.10 (s, 1H), 9.50 (s,
, N/ aMet h 104 et hyl am noi soxazol e311),

2 -96 3 MAR 2005 PCT/ GBO1/ 03864 1063, 5

2.23 (s 1¢ I\‘Fgmmaz

 with water, dried under vacoum at 60°C to give the title compound (344mg, 77%) as a yellow
solid. NMR 2.35 (s, 3_H), 3.75 (s, 3H), 4.83 (s, 2H), 7.53 (s, 1H), 8.27 (s, 1H); m/z 224,

08
84
75

o

(s, 3H), 2.16 (s,168Meth 105 net hyl acetggido)i soxazol e3H), 2.30 (s, 3H), .
3.00 (s, 3H) 1071, 2, 4-Trimethyl-5-acetyl-2.26 (s, 3H), 2.38 (s 152Met h 106
i m dazol e6H), 365(5 3H) 108N—(2 2, 2Tr|fluoroethyl) N-(5 .82 (s, H)
2. 37 (S', P2 3viEtt 3 —A—soxazot Iy'J‘ aceth _1__1_}, 36- /L', 2!"\ 3-H2
(s, 1H .%541-@5%@?14@ oet hy1) - 2| 5734 BED. %W(’ ﬂgﬁ Meigsn 108
met hyl - 5t ac. eft MbiHda304k (ﬁ% 26 (B3 10
N- Met hyl | 4- am nobeglgenes ﬁ%%agﬁql de 4 A I?Rlnot?]@zenésul pr onyl{f l uori de (20014y,
1. 14mmol) was {di ssol ved in a sol ution|&f3Hyet hyl am ne ijn EtO—I (3L, exce$s)
and heat d to AT 'Fnr 45 m AUt es- theq Ggg' ed to-room : _ ft
to stir PV ni gh4 Trmedyl-Jusetynas ev a%ﬁ&%é”@l)i 3}33&‘%0 éﬁa MetbtlO6ped wilt h
ether to yie‘Id%@&ig&le conmpound as ‘%’ﬂ , 739 . INWR 2. 12 (s,
3H), 5.8 (s, 59 (d, 211). 3@?5’ z 147. Nethod 11 1
2- Am no- fi14d . QthQrzez tl"nﬂhardetﬂw-mszo 1.32Y4,31D; gbb@sr oyyranl yiBg 103
2- Am no-#- (1, 2 di met hyl i m dazol’-5-yl ) pyri m di ne (I\/bt hod 26;| 378ng, 2mol
and N-chl or oslmethyi-ddsgxagaly ac@amﬂe) 9H),dt. 3 @862 rj gl g4ci al acetic adi
" (7ml) unPer an| 15 at nosphere of nl,troan The reaction |m xtjure was. heat e
~at 65C fpr 18 hours when further N _
109 | 1-(2,2,2-Triflucroethyl)-2- 2.38 (s, 6H), 5.31 (g, | 207 | Meth 108
| methyl-5-acetytimidazole 2H), 7.96 (s, 1H) £
Methoci 110
N Mcthvl—éi—ammobenzenesulnhonarmde
5 Amnobenzencsulphonylﬂuonde (ZOOmg, 1. 14mmol) was dlssolved in a solution of -
' méthylarmne in EtOH (3mlL, excess) and heated to 80°C: for 45 minutes, then cooled to room
~ temperatire and left to stir ovemight The solvent was evaporated in vacuo and'azeotroped
‘with ether to yleld the title compoundas a solid (160mg, 75%). NMR: 2.12 (s, 3H) 5.85 (s,
: 2H),6 59 (d, 2H), 7.37 (d, ZH), m/z 187.
10 '
Method 111
2-Amino-4-(1 2—d}methyhm1dazol-5-yl)pynm1dme (Method 26; 378mg, 2mmol) and
* N-chlorosuccimide (267mg, 2mmol) were dissolved in glacial acetic acid (7ml) under an
15  atmosphere of nitrogen. The reaction mixture was heated at 65°C for 18 hours when further N-
chlorosuccinimide (89mg, 0.66mmol) was added and the reaction heated at 65°C foran -
additional 2 hours. The volatiles were removed by evéporation and the fe:sid'ue dissolved in
water (10ml). The solution was adjusted to pH 11-12 by addition of 40% aqueous sodium
hydroxide solution. The precipitated solid was collected by ﬁltratlon and washed sparmgly
20



chl orosucci ni m de (89ny, 0.66rnnol). was ‘added and the reaction heguad @td
65C f.or an additional 2 hours. The volatiles were renoved by evaporation
and the resi-due dissolved in water (10m ). The solution was adjusted to pH
#1-12 by XUIPFISH of 40% aqueous sodi um hydroxi de sol uti oRCT/G§A1/03864

. precipitated-solid was collected by fi I;’():?gi on and washed sparingly 20 with
~ water, dried under vacuumat 60C to give the title conpound (344ng, 77% as
a yell ow solifj. MR 2.35 (s, 3H), 3.75 (s, 3H), 4.83 (s, 2H), 7.53 (s,
11=1), 8. 1e1 1); mz 224..- 03 MAR 2005 A WD 02/ 20512 -97 PCT/ GB01/ 03864
Exanple 166 T L G . d r ti.cal dosage .
fornms contain ihﬁlaé %lg%%%%%g ﬁ%jp? ég%gﬁra {r%ﬁ?g&?@?{:&%l?m:dog%r nac e%i’ﬁ!ta%ug 933
accept abl @nspiundof formuls @) o pdhainyseblieligstesptabldiledfin (6 hedblyeible eamound
'X), for ther agﬁ:}%gaégg prophylactic use in hunmans: (a): Tablet I ng/tabl et

~ Conpound R0 cqppaund PO forsherapmtis onarapbklactigte dnhemansiai ze st arch

paste (SW gresTtumstearate 3 g—{h)=—Fabret—Hrgrtabet-
Conpound| X50 P bse Ph. Eur223. 75 O oscar M/FAN sodi-un6. 0 Mai ze starchl15. 0
‘ rfll Y\r/rlgln%/a%?{%?%cﬁggﬁhgb?l%vngtsz)g)eli?ﬁ?a .25 Croscarnel | ose sodi .u-m4. 0
Mai ze stpLadtosedH Bur( 5% W v paste)0. 75 Magnegizgm stearatel. 0
Croscarmellose sodium {120 |
| _Ma.ize starch paste (5% w/v paste) : 225
( . Mé,gnesium stearate | 13.0
7 (b): Tablet I ' . | mg/tablet
' Compound'X ; . 50
[Tactose Ph.Bar | 22375
Croscarmellose sodium | ' 6.0 -
Maize starch . . | 15.0
Polyvinylpyrrolidone (5% w/v paste) 2.25
Magnesium stearate 7 3.0
(c): Tablet IT - - ' : mg/tablet
e { Compound X _ 7 , 11.0
Lactose Ph.Eur - | : | 7 7 93.25
Croscarmellose sodium 4.0
| Miaizs starch paste (5% wiv paste) 075
| Magnesium stearate ' 1.0




0 3 MAR 2005 WD 02/ 20512 -98 PCT/ GB01/ 03564 (d): -Capsul eng/ caps g@nfmnd
X10 Lactose Ph. Eur488.5 Magnesium stearatel.5 (e): Injection I( nm)
Conmpound Lv | M Sodi um hydroxi de sol utionl5.0% v/v | ori.c
acid(to a Judét %JH to 7.6) Polyethyl ene glycol 4004. S%Mvwﬁy o3r§tc"h o
injectionto 100% (f): Injection 110 ng/+$8 Conpound X1.0% w' v Sodi um
phosphate BP3. 6% w v 0. 1M Sodi um hydr oxi de sol utionl15.0% v/v Water for
injectionto 100% (g): Injection I'l1(1ng/m, buffered to pH6) Conmpound X0.1%

w v Sodi 6 WV CrtTTT
- 4003. 5% for i nj ectionto 100% ‘ﬁPé ove formul ati ons maybe
obt ai ne r T1Tonal procedures werl oW 11 TNhe pharmaceurtcar —art
The tabljlets (a)-(c) may be enteric coated by conventional neans, for
exanpl \e/\thImomse\Bmla coati ng of cel | ul ose=4as,§t’ate pht hal ate. 10 0 3 MAR
200 M g . |13
(e): Injection I ' - (50 mg/ml)
Compound X S 1 5.0%w/iv
1M Sodium hydromde solution _ 15.0% viv
0iMHydrocblosicacid | (o adjustpH 0 7.6)
Polyethylene glycol 400 . ' 4.5% wiv
| Water for injection N t0 100% -
[@: Tnjection 1 ) 10 mg/ml
| Compound X . | ' ,. 1.0% w/v
Sodium phosphate BP | . 3.6% wiv -
0.1M Sodium hydroxide sollition 15.0% v/iv
Water for injection ‘ to 100%
(2): Injection ITT . - | (Amg/ml,buffered to pHE) -
Compound X . o 0.1% wiv ‘ .
Sodium phosphaie BP — 2.26% Wiv
Citric acid ' 0.38% wiv -
Polyethylene glycol 400 _ |3.5% wiv
Water for injection | | to 100% |
. |
~ Note

The above formulatlons may be obtamed by conventronal procedures well known in
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for

_example to provide a coating of cellulose acetate phthalate.
10 o



~ -99 PCT/GBOI /03864 1. A conpound—-ef~formula {I1}: wherein: AALAR 2005
nitr@, cyano, hydroxy, am no, carboxy, carbanoyl, mercapto, Cl GQI kyI
-Cl~'6al kox C2. 6al kenyl or C2-6al kynyl; p is 0-4; wherein the.values of R
Haybe the@W"ap different; 10 R2 is sulphanoyl or a grob@UI/RBAHESE4 g i s
0-2; wherein the val ues- of R maybe thegganme or different; and wherein p +
g =05, RBis halo, nitro, cyano, hydroxy, trifluoronethyl,

tr| fl uor QR Xy, am no, carboxy, carbanoyl, nercapto, sul phanoyl,

G - 3al kyls = 3al kenyl, C2-3al kynyl, Cz-3al koxy, 15 Cl3al kanoyl ,

N (Q 3al kyI ) am no, NN-(CI 3al kyl ) 2am no, d - 3al kanoyl am no,

N- ( C1- 3al kyI ) car banmoyl, NN-(Cd _3al kyl ) 2car banoyl, C -3al kylS(O a wherein a
is 0to 4, NAcrspoiad offotmmda®@yl or NN- (O 3al kyl) 2sul phamoyl ; wherein R3
may be optionally substituted on carbor;by one or nore R; nis 0 to 2,

wherein the val ues of R3 maybe t he ameNur di{ferent; 20 R4 is hydrogen,
,G - 6al kyl, C2-6al kenyl, kymyl YC3- } phenyl  or a carbon

- linked heterocycl i C group el of: ohal® y substituted on
carbon by one or nore Rd; and wheé if of er ocycl i c \group contains

optional |l y¥stbstituted by a group
pengeently sel ected from hydrogen,
or onet hoxy, am no, carboxy,

an -NH noiety that nitrog_en may be
selected fromR ; Rs and R6 ap! é i

hal o, nitro, cyano, hydroxy, 25 R . -
‘car banoyl, nercapto, sul phanoyl, gi: | kyl, CZ-6ai kenyl, C2-6al kynyl,

-Cl1- 6al kaxy, d -6al kanoyl, G. bal: oyl oxy;, -N (G . 6al'kyl ) ani no, -

‘N, N- (Cl1-6al | cyl ) 2am no, Cl 6al kartoyl am no, N (Cl-6al kyl)carbanmoyl, -03 MAC
2004 WO 02/20512 PCT/ GBO1/ 03864 -100 . N, N-(d -6al kyl)2car bam)yl '
al:. 63 kylS(O)a wherein ais 0.to 2, .0 - al koxycar bonyl, N

(C1- 6al kysihgeimphanoyl, 1V N (Cl - 6al kyI )Zsul phanmoyl , . ' '

C1- 6al kyl sul phopyl anri.no, C3-SCycloal kyl or a 4- 7 menber ed saturated

het er ocyclic gRolﬁrhalWCemeShﬁdﬁdst&nmﬁdeﬁbmemﬂbymoﬂ ewedaptst, Desalkily be
optlonall 'S bst|¢ d on b tiy one or nore Re; and 5 wherein if said
4'-7,rrenb nﬂleq 3@%’1‘3’{6 group .contains an -NH noiety that

n'_i, trogen may bﬁ QR PRGNS VR 6f'ﬁleiﬂa)b% e S4RL'Br Siffefepbed fr om R
10 R’ is sulphamoyl or a group R*R"-; | |
' - q is 0-2; wherein the values o'flR2 maybe the same or différént; and wherein p+q=0-
5; : o ' .
R? is halo, nitro, cyanb, hydroxy, triﬂuorémethyl triflucromethoxy, amino, cérboxy,
_ carbamoyl, mercapto, sulphamoyl Cisalkyl, Cs- 3a1keny1 Cz.galkynyl Cl_galkoxy,
15 Cigalkanoyl, N-(C1_3alky1)ammo, N,N~(Cyalkyl),amino, C; 3a1kanoy1am1no '
| N{Cusalkyoarbamoyl, NN-(Crlkybcarbamoyl, CosalkylS(0)s wherein ais 0 to 2,
- N-(Cy.3alkyl)sulphamoyl or NN (Cl.ga]kyl)gsulphamoyl wherein R3 may be optlonally
| ‘ substltuted on carbon by one or more R”; ,
- nis 0 to 2, wherein the values of R® may be the same or dlfferent =
20 R* is hydrogen, C).galkyl, Cy.calkenyl, Cz-galkynyl, Cs.geycloalkyl, phenyl ora carbon—
 linked heterocyclic group, wherein R may be optlonally substituted on carbon by one oF more
RY; and wherein if said heterocychc group contains an -NH— moiety that nitrogen may be
optionally substituted by a group selected from R™;
7 R and R® are independently selected from hydrogeﬁ, halo, nitro, cyano, hydroxy,
25 triﬂuoromethoxy, amino, carboky; carbamoyl, mercapfo, sulphémoyi, Cisalkyl, Cyalkenyl,
' Cg.ealkynyl,'Cmalkoxy, Cy.¢alkanoyl, Cl.galkanoyioxy, N-(Cqalkyl)amino,
N.N~(Cy.salkyl);amino, Cy¢alkanoylamino, N-(C;.salkyl)carbamoyl, |



Rs is selected from Cl: 6al kyl , C2-6al kenyl ,4C2-609nyl, C3_gcycl oal P)al MAR 2005
C3-scycl oal kyl G -6al kyl , phenyl, a het erocycl I ¢ group, phenyl Cl-6alkyl,or -

(heteroc%éogngglgup)d 6al kyl ; wher ei n Ra may be optional %(F,‘slgggy%gi ed on.

carbon b né“or~ 10 nore Rg; and wherein if said heterocy

contains an -NH noiety that nitrogen rdf0be optionally substituted by a

group selected fromRh; R6is -C(O-, -N(RmCO - C(O)N(Rrr) -S(O, -,

- OC( O N(RIN-802z2lkyl ﬁ@%ﬁa 1)614%&3«'&(@) %ﬁ%:ﬁ@ﬁro%@ B salk 1&7913 gen or Cl
o]

al kyI optionally "substituted ne or more and f 1S d Rg and R

are. i nd¥péhddkylsnipteinuml, dﬁM(ﬁ%m]hﬂDzeulphamoyi, C@pﬁéhﬁsmphmhytaxmno am no,
! bal Ky Frero BRI prby mlebine FatbRird ool aroubs wherein & and 8
N (O - ool ot R eh B e %?@%ﬁﬁ%?éﬂ&?te?‘ﬂano%?"'ﬂ%mfe R and

N- ( CI5 6aiwkptejcifishid Moy membsrdd safiratbdhbtytocfelay fraupyontaitd a6 Ky mS{ed) thanherein
ais o to 2, Cl-6al koxycar bonyl, 20 N-(Cl-6al ky] sull{xxham)yl

N, N- (O - BifogsR 1oy beonEReally substitaied Ry A<EIPWMIGr C3-gcycl oal kyl
henyl, h

Sr—g%) cl. g;ﬂ(;ﬁ }{%él&;t%{ U@%&Q&E}YWﬁ]ﬁ%jﬁ,ﬁﬁa %%‘)%éygo\éﬁ%erel n Ra, Rg

and R Og_g@mmu@m _aallgﬂ Iﬁaﬁ;ﬁ @hé’ce;focjfﬁilic %Sup}@hb@l@l_éam:ﬁ@bst ituted on carbon

by one or nore R ; wherein if said

i ety tﬂﬁefﬁﬂwhéwﬂpﬁﬁy@@f}&whﬁsﬁalﬂ Bebeseptivnplly sdbgtiBjedongaghgn seonaered
- Sl R ot RS i bl sa%%@ww %@a%@@éﬁ@a (it way e

0-2; R BBtioalls @ﬂgstﬁl@ﬂgyla g@féﬁlﬂ/orﬁgﬂ'ect ed from C1-, al kyl,
d - 4al kanoyl , O al kyl sul | , O .4al koxycar bonyl , carbarm N

G
alkyl) car banoR® is 300} B h‘DSﬂ(D).aeﬁE(O%NR&érﬁSQWX%QﬁfI wf:»:
enzo n ere | ependen Fo)
oot b n R RSB0 Wi R v dioRe o1 Gl AP TS HoRN Ry B pogigy BORR and |

-0 3 MAR ggg)? 02/ 20512 PCT/ GB01/ 03864 -101 R, R and k' are
| ndependent y selected fromhalo, nitro, cyan, hydroxy trifluoronethoxy,

trifhSior omet hRY, REmha®R! amancﬁﬁptydendgrsb]am&lﬁ:ommmﬁmm cyatid, ﬂiyﬂrmyl aminet hyl.,
i mot hy 1 SRR AR TRSTEHRS, SMERGEAYE LhictHy e R Seot it Mokory,
N- et hyl Q}'%%Qﬁ&%}ﬁl saltog, r%.éiﬁfo??@éﬁkoxycl ﬁalkoxy, Cr.salkanoyl, Cy.salkanoyloxy,
N—(C;.Galkyl)ammo, N,N- (Cl.ﬁalkyl)zammo Ci. sa]kanoylammo N-(Cy_galkylycarbamoyl,
) | MN—(CI-salkyl)zcarbamoyl, €1-6alkylS(0), wherein ais O to 2, Cl.salkoxycarbonyl,
20 N(CialkyDsulphamoyl, N,N-(Cy calkyDysulphamoyl, Cy.calkylsulphonylamino,
' Cg.gcycloalkyl phenyl, heterocyclic gfoup,' phenylci.salkyl-Rc’ (heterocyclic
group)Cl salkyl-RC-, phenyl—R“ 'or (heterocychc group}-R°; ; wherein R%, REand R‘
mdependently of each other may be optionally substituted on carbon by one or more R’; and
. wherein if said heterocyclic group contains an -NH- molety that nitro gen may be optlona]ly
25 subst:ltuted bya group selected from RY; | -
' CRCis -0-, -N(R")- -C(0)-, - (R")C(O)— -C(O)N(RP):, -S(0)s-, ~SO;_N(R") or
-N(RP)SO,-; wherein RP is hydrogen or Cyealkyl and s is 0-2;
| R’ R", R* and R" are independently sélected from Ci.4alkyl, Cy4alkanoyl,
_ Ciaalkylsutphonyl, Cma]koxycarbonyl, carbamoyl, N-(Cysalkyl)carbamoyl,
30 NN- (C{Aa]kyl)carﬁamoyL benzyl, benzyldxycarbonyl benzoyl and phenylsulphdnyl' wherein
Rf R®, R*and R® mdependently of each other may be optmnally substltuted on cartbon by on

or more R1 and

eterocyclic group contains an -NH ..



- N, N-di net hyl carbam oyl , N, N det hyl carbanoyl, N nethyl N ethyl card)grmml 2005
~nmethyl thio, ethylthio, nethylsul phinyl, et hyI sul phi nyl, nmesyl,
et Ryl sui phonyl , net hoxycar bonyl, - ethoxycarbonyl, N met hyI sul pham)yl ,
N- et hyl suP$h 12 N, N-di met hyl stl phamoyl, N, N-di et hyl sul PEE(EB1/03864
N-net hyl N et hyl sul phanoyl ; or a phar mazleﬁt ically acceptable salt or ‘an in
vivo hydrol ysable ester thereof 10 2 conmpound' of forrmula (1) according

t I 1 wh h I ¢l -sal k

pﬁarcrrgerenut i cal hat‘? |age ’gg?ﬁ%%n g’r@#ﬁ*@%ﬁ“h%r%ﬁ?é‘%@ﬂ&%@f@at her eof .

3.- A

.1 complakayy iy Ao ol BByt WIGEA " 7

phar naceldh}d,ahétjaom;geﬂmuy,tﬂoewsabétoﬁy, meﬁ]iylalmmbl, Myhﬁﬂﬁaldmﬁah},w er thereof.
4. A corrpo of, rrul a ) according to anx{ one of bcI ains 1-3 wherein

, g |6 Z yI g’ﬁwr rmﬁﬂﬂg 1ace%dﬁém@ -pefhydger ngﬁlL éfcfﬁtb}dca‘rbmyl
-"heter acyc e gr(h;)}{};f"rgﬁltL e?gﬁﬁé&%ﬁ%&gﬁ\gﬁg@%ﬁ% F%:P lgﬁth?f]él?lﬁbn by

matieyl 16wt i\ it R'")SO2-,
?g(e‘)zﬁz Rn- . orm?)deﬂhy p%ﬁﬂ%trﬁg%lpg%yl s hyd ?gggﬁlpg%@mmogﬁ%b%% IS) 2; Rg
y.

i s sel ectePuye® i?mda H"mﬂﬂﬁlﬂngﬂm%M@thYlﬁ]ﬂ@b@m b AbArdbpethyisalpbathayl) |

"~ Cl-6al k | koxyCl 6al k || Cl al koxyCl al koxy,
SO BB R R N RS T 5 O g bl oal k!
phenyl, hﬁfaq.*llﬁﬁﬂ@deuﬁcﬂly%éb tmﬁwﬂ &Jan@paiamlhy&nlﬁabl(ekeﬁ%ﬁheﬁxsfl ic group)-R-;

wherei n RR maybe optlonally substituted on carbon by one or nore R; Ris
-0-; 18nd R3 is selected from hal o, hydroxy, met hyl or met hoxy 30 or a

- f'ﬁ’éi—'r maceufi cal | y accept. nin dr.ol sa e ester_ther
- 33 MAR 2005 n%‘)\éxﬁ‘i“ﬁ ‘1‘%‘?’?"5@%?@6‘&?‘6 g jo cl g"gﬁ/ ﬂoﬁnblﬂosf%m%ﬁﬂy (1)
accor di NGl _amyxPBea ﬁﬁar%laé’édﬁ%aﬂy AccdhrabIgist B éuf #Ble ester th

phar maceuti cal |y acceptable salt” or an in vivo ro ysag?e ester ereof
6. A corrpound of forrrula (1) according to any one of clains 1-5 whereln q .

is 1 and a %ﬁ;h lIé\{l—l— of the ani|jne of formula (1) or :
phar mace 'cal"ﬁ E‘é?ff Engla (D aﬁ?orcwgltﬂetﬁ@r\ﬂéc éloijgéiﬂ%eéel%ﬁtl%ﬁ?'zi hereof :
7. A180 m%eenqﬁe T ALEREER (hdy G 6O Gr bi%reRRY oP B fnstnablifcly docptdiEAt By R

is halo or
an zn vivo hydrolysable ester thereof.

4. A compound of formula (£ accordmg to any one of claims 1-3 Wherem R%is
- sulphamoyl or a group R* -R®-; wherein
20 R is selected from C;-salkyl, C,. Ga]kenyl Casalkynyl, C3 gcycloa]kyl phenyl ora
' heterocychc group; wherein R” may be optionally subst1tuted on carbon by one or more R%;
® is -NER™C(0)-, —C(O)N(R'")— -S(O)r-, -OC(O)N(R’")SOg— -SO;;N(R“’) or
-N(R"')SO;- wherein R™ is hydrogen or C;.galkyl andris 2;
- REisselected from halo, hydroxy, amino, cyano, carbamoyl Cu. Galkyl, Cl_ﬁalkoxy,

25 CusalkoxyC ealkoxy, Cr.alkoxyCy.ealkoxyCysalkoxy, NN-(Cysalkyl)pamino, CralkylS(0),
wherein a is 2, Cs.scycloalkyl, phenyl, heterocyclic group, pheny101 ﬁalkyl-R or (heterocyclic
group)—R : wherein R® may be opuona]ly substituted on carbon by one or. more R;

R%is-O-; and
R} is selected from halo, hydroxy, methyl or meﬂloxy, |
30 ora pharmaceuucally acceptable salt or an in vivo hydrolysable ester thereof



. phar rraceutlcal |'y acceptabl e salt or an in vivo hydr ol ysabl e ester hkgeggmf?ﬂﬂﬁ-
'10. 8. A conpound of formula (1) according to any one of clains 1-7° Wne,rel n

nis 0o pharmaceutical |y acceptable salt or an

hydr ol ysé’%‘%gg@?ﬁ%r t hereof 9. A conpound of fornula (1) aS@EEY%’?“ﬂG”?% any 2
one of clains 1-8 wherein R4 is 15 hydr.agern, Cl-6al kyl or C2_6al kenyl ;
wherein R4 maybe optionally substituted on car bon by one or nore Rd;
wherein Rd is ha! | I n

Cl. al kyl slgul phéﬁy ﬁﬁéﬁﬁ Jfrfgmrlly?(@r ﬁdg]tﬁel oc%@%%%‘r@ﬁéﬂéﬁl%%a@u (I(Prca(:ﬂ I y
accept ablphaswdcentidallgacesptably ealiyrdinGh yoabldrobsbisie eithetherbf. 20 10. - A
conpound of fornula (1) according to anyone of clains 1-9 wherein R5 and R6
are independently selected from hydrogen or Cl.6al kyl; wherein RS and R6

i ndependent |y pf h f be optional |y s t.] tyt on. c 2 Qne
| ndopendgnt |y Bl ofioih SLOB R TTH IEo AR s T 19l PR 2
phar maceyaiLmlthy -IEC spmefahﬂm%@tﬂfmﬁ:fulaaa) o Iyﬁaxfﬂa@atﬁbﬂiwa&ﬁé}hgole §41€br Mﬁ;r eof .
11. A conpound of formula (). (as depicted in claim1l) wherein: R
chl oro,. awolydrotysavjs ester thaedfoxy; p is 0-2; wherein the val ues of RI ' may’
be the sane or different; 30. R2 is sul pharmyl “N-(tetrahydrof
“1.r-2-yhnet hyl ) sul phanoyl, N (cycl opr opyl met hyl )sul phanoyl ,
- N-(fur-2-y ”Et)i'Y:B Hilﬁ'@f%%‘ﬁl EH)D Bné]ﬂﬁ;‘laﬂs%@%@remﬁ ishaloora

4-yl met hyI )-sul pha yanorret phanoyl 2005 WO
02/ 20512 phaithideati¢AIRBBdcptatie Balf omdmrvﬁy)lhyé;tdhydabbwlsuahﬁlmlf N,
rret hyl sul pharmoyl, N-(4-fl uorobenzyl ) sul phanoyl, N (pyridin

yl et hyl") sul pham)yl N (pyridi n-3-yl met hyl )sul phanoyl, ‘ '

N—(4 met hyl t hi
N (4 ety RSl ptand bt BISEkquing o sy s ol JT e s 0o 1 o
yl met hyl )phatmphadetly éb\z’e;(t&blﬁeilhw wmmdm&dyéashlqsmmyéof N[2-(2 5 -
hydr oxyet hoxy) et hyl ] sul pharmoyl , N-(2-hydroxyetyl)sul phamoyl, N (2,2, 2-
trifluoroethyl)sul phanoyl, N (2-net. hoxyet hyl ) sul phanoyl, N

' §\|_2 ( r2re Z y :j Téﬁg%/ lh) é&gﬁ%@ﬁ?@ f foﬁw tﬁl)éﬁ Bﬁg M aﬁﬁhﬂqag%%rem Rtis

di metizy| awy t @ Io@ kmmtényl Nvlﬂa%elﬁweﬁaydddbpwhﬁwwbmmtaawmmn B*jlrdnfé
( met hoxynet hox&é sul pharmy , N-et hyl sul phanoyl, N-[2-(2
Or more wherem

4 ig selected ﬂom halo, amino, Cwalkoxy, Ci 5a]kanoylan:|mo, |

Ci.salkylsulphonylamino, phenyl or heterocyclic group, '
_ ora i:harmaceutica]l& acceptable salt or an in vivo hYdrqusable ester thereof,
20 S
| 0. A compound of foniwla (@) according to any oné of claims 1-9 wherein R® and R® aré
A indcpeﬁdenﬂy selected from hydrogen or Cl_salkyl' Whéréin R® and R® independently of each

other may be optlonally substitted on carbon by one or more R®; wherein
. R°is selected from halo or methoxy; ' ' '

25  or apharmaceutically acceptable salt or an ir vivo ]iydmlysable ester thereof.

11. - A compound of formula (I) (as deplcted in cla.lm 1) wherein:
R! is chloro, ammo, methyl or methoxy;
_ p is 0-2; wherein the values of R' may be the same or dlfferent
30 - R? 1s sulphamoyl, N—(tetrahydxofur—z-ylmethyl)sulphamoyl N-
‘ (cyclopropyhnethyl)sulphamoyl, N-(fur-2-ylmethyl)sulphamoyl, N2, 2—d1methyl—1 3-
| d10xolan—4—y1methy1)sulphamoyL N—(cyanomethyl)sulphamoyl, N-



10 net hoxyet hoxy) et hyl | sul pharmyl . I : 03 MAR 2005
N2-[ 2- (2- net hoxyet hoxy) et hoxy] et hyI ] suI pham)yl N (2- (2- [2-(2
“met’hoxyet hox hoxy] et hoxy} et hyl)sul phamoyl, N-(2-pyridin-2-

W et hyl ) sMDYAPBIA "N - (2-pyridin-4 yl et hyI)suI phanoyl , N-RCI/GBoNGISEA - 3-
~yl oxyet hyl ) sul pharmyl N-(2-1isot hi azol - dé oxyet hyl )sul phanoyl , _
- N-(2-1, 2-5-thiadi azol - 3- yl oxyet hyI ) sul pli'lam)yl N nmet hyl N

. (N_.Z( fﬁ?ﬁ@%&p @%Eﬁgé I\i[g ﬁygqyi)gyrro ! n 15 I yl )gsr opp%lnioi[ulﬁphanoyl ,
%%Ségzgﬁ}ﬁg@pﬁﬁ pljf’larmy %;W g’ﬂ? hﬁ)jziropl gg@ﬂ@ F%ﬁ%ﬁ?élg\l_ |
' | pidduipi -memﬂl@malz s $Hyhahyl tERkYy u anoyl,
m_gg Ietsggx pr op%I l%t%arm% %P(?yhyg;%% opy )suﬁ)harrg{? Bénnsul P y

B AT eSS Y R e .

N- (3-1, 2- ﬁtﬂdﬁr@ﬂhﬁ)@lph’émbﬂ?hy@ﬂ]ﬁ@mbkﬁdﬂiﬂﬁﬁliﬁﬁﬁho IRW((ivtﬁesylethyl)sul hamoyl, V-
. , ~I et hylﬁggropyl )sul pharmyl N- net h - nor p}t;ol I nopr opyl’) Pp armyl N
but yl sul p Beniphasiayh %%mmqmwasdpbmm Nf{ﬁ-l(ﬂ]i\érmyl

t hyl
rTI\I-e( 5yhydr OXYp ﬁ”ﬁ‘}%%@@#&ﬂ?@yﬁ%@y q@%’hﬁ%}&%@bﬂ J&ul pharmyl
N-(cycl OD(Iﬁanbiﬁﬁétab@)aﬁ%q ﬂ&aﬁﬁ&?b@@ﬂ&#ﬁ%ﬁﬁh@ﬁaﬁqﬂ(}
(3-trifluoronet h%pphenyl Sul phanoy|
all y: ﬁbwﬂpgpﬂsdf)%IP&HWI-mchomﬁﬁbW)eﬁmggﬂwl}sulpléﬁﬁﬂsmlﬂo -
syl.am n s. 0or. r or . chi i s or
i s Kydr ogg%?ﬁ ﬁ%g‘? ﬁ@PXY)F@B’B%B 39}3%—%5?‘81’:%03%@ H2y ﬂyndﬂl'?-‘
2- pht hal }qﬁﬁ]:a h doet hyl, -
2- ﬁesy?alm noet hy h %W@ﬁorﬁt hy R IT%FQQ-I%) 812/ (2)85& .
PCT/ GBO1/ Ubssahyliﬂﬂptasmhdv E%lsathmzoha@ﬁxmydmm)hﬂp}mhc@d;t]@@-ﬂ pofvitiydaalen,

t hyl h h t hyl
'gﬁar ?lraceuﬁ%g?tpﬁs?}@@@a"%% k' C')Igﬁ P ‘%M oxyl!rlrg%[g%/@ Oéglgmoh% eof .
f 5
!{ : I\Efcyc lglggg%ﬁ?ﬁ%@%c{yfs pﬁngﬁﬁm&BﬂW - fropylsulphamoyl, N- (2 3-
~anilino}- dihydraxypiiopylntphaniayh 26{3-Broyphotivopropyl)stiptaimoy N [B-G4.NY | -

' [Tg;[ Egl hm gug(%i:lylamilnc?)propﬁ?su p’%&&%yﬂ% f&o%(ge gér)()gr%;);selr)]&l?h%go?r{] II\lf-(ZnS}dJ%étilyl-Bu- .
b A et ol ehanot, A6 tylrdybfp NedpER S AR5 QEREkd b ANATRAST 1
N-(2-hydroxypropy1)sﬂphamoyl N-(3-isopropoxypropyl)sulphamoyl, N-(3-isopropoxy-2-

‘20 hydroxypropyl)sulphamoyl, N-(3-isoxazol-3-yloxypropyl)sulphamoyl, N-(3-isothiazol-3-
yloxypropyl)sulphamoyl, N~(3-1,2-5-thiadiazol-3-yloxypropyl)sulphamoyl, N-(1,1-
dimethylpropyl)sulphamoyl, N—methyLN-(B—morpholinopropyl)sulphamoyl, N- _
butylsulphamoyl, N-¢-butylsulphamoyl, N—(2-hydroxybuty1)su1phamoyl N-methyl-'N-t-

~ butylsulphamoyl, N-pentylsulphamoyl, N-(5-hydroxypentyl)sulphamoyl, N-(4,5-

25 dimethyloxazol-2-y)sulphamoyl, N-(cyclopropyl)sulphamoyl 52 (cyclobutyl)sulphamoyl N-
(3-mﬂuoromethylphenyl)sulpha.moyl N-allylsulphamoyl, N—(2-propyny1)sulphamoyl, N-
- methylcarbamoyl acetam1do mesylamino or mesyl
qisOorl; '
_ ~ R*isbromo or chloro;
30 '. nié Oorl;

| Ris hydr_ogen, methyl, ethyl, isopropyl, 3-butenyl, benzyl, 2-phthalimidoethyl, 2-

aminoethyl, 2-methoxyethyl, 2-acetamidoethyl, 2-mesylaminoethyl or 2,2,2-trifluoroethyl;



- pyrinidine: 10 | | g3 MAR U5
4-(1-et hyI 2-methyl i m dazol - 5-yl ) 2 {4 [N-(cycl opropyhnet hyl ) sul phanoy] ] ani
i no} {\"DEH
(1-ethy 2%{}’?yl I m dazol -5-yl)-2-[4-(N, cycl opropyl sul phﬁ%ﬂgﬂ‘?sfﬁ no] py
mdine; 4-(1 methyl-2-isopropylim dazg4=5-yl)-2-

N- (cycl opropyl met hyl ) sul phanoyl] anilino} pyrimdine; 15

[
1, 2- di met hybiafh @820 maspdnai 1echaToth BPABBMA, SHeA2ERN] ?saﬂob&f'o] pyrim d
1

, 2- dtm&.tdryﬂneﬂnyﬂmbthﬁxymathﬁ,w (N—cycl obutyl sul phanoyl ) ani . lino] pyrimd
n 4- (1, 2-di net hyl i m dazol ' .
2,2, 2-t Pt # Phemmsserinalt gav%%@hkﬁaﬁﬁﬁwmwy@w‘ﬂrﬁmm estghpereot,
~4-(i-1sopropyl -2-met hyl i m dazol -5-yl)-2-[4-(Ncycl obutyl sul pharmyl )anili no]
pyrimdine; 20 or a pharmaceutically acceptable salt or an in vivo -

hydrofysabl e est&h @mﬂr@‘qﬁr@ﬁa(ﬁsag@emﬁyt i cal conposition which conprises.
a conpound of the ]f)orrml a , Or a_ phar naceutlcal |y accept able salt or in

Vi vo hydlﬂc{%‘%ﬁi}@mﬁﬂmﬁm})@d}hmﬂ@ﬂ@ﬂﬁwﬁ -gimethylimigazol $rylinysimiding; i n

Compound ‘ST BRSSP AR A R RERA Bl

vivo_ hydialomab osliBidiesefa- @INcEaheme oa e tliBhgp 112 for -

~use as a nedi canment. The use of a conmpound o he formula (I), or a
phar rraceWnnm‘hhg; accept abI e salt or in .30 vivo hydrolysable ester -

eat dle ot oo R ane oh ey ey B b

(anti-cel %&bferatlon) effect in a warm bl ooded ani mal such as nan. OS
MAR 2005 105 16. A pharnaceutical conposition which conprises a

corrp0und 4of1-¢thgl-I-arethyflanifhdol- Sqr1)~a—[4-mNaxynhpm;1ylsuthamcabembna]pynmsrhhe orin
Vi vo hydrolysa ester thereof, as.c an n& 1-.12 in
associ at %" t?wfa -isppaemERidasalary Eaijégé\g@aﬂp rwﬁe@ﬁﬁ)%lﬁp SIIBRLS} use
in the 5 tion of a cell cycle inhibitory (anti-cell -proI i feration)
effect irn”a warnt bl ooded animal such as man. 17. A process for preparing a

cohpdﬁnd 4{1 I-dmnthﬂnﬁid)azmir-s-al)-ah[aﬁ(ﬁmmnﬂrowulﬂpm@;ﬂ)aaﬂhm]pw’mﬁﬂimr an in
vivo hydrol ysabl e ester t § ’SOf whi ch_process (wherein R3, R4, R5,
¥

R6, n, p “thademefhylinaidage]r %MW%@‘@B%@P@%@VD%W& ey ¢l ai m 1)
conpr | SesA-E’f,Z~duﬁ’étﬂ§_]§§fda§31-5 GHSL LLIN5,23-BTubletyBiubhak 8 1fHihdy bl dimidine;
' and o | o | - |
| 4-(1-isopropy1—2-methylimidazo1—5~y1)~2—[4—(N—oyclobutylsu1phamoy1)anﬂjno]pyrimidine;
20 ora phaimaceutically acceptable salt or an in vivo hydrolysable ester thereof,

I
4-
ri
- {4-
A
i ne;
4-(
i ne;
(2,

13. A pharmaceutical coﬁ:position which comprises a compound of the formula (I), or a
‘pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as claimed in.any one of
claims 1-12 in association with a pharm&céuﬁcally«acceptable diluent or carrier.
25 - o |
14. A compound of the formula (1), ora phannaceutlca]ly acceptable salt or in vivo

hydrolysable ester thereof, as claimed in any one of claims 1-12 for use asa medlcament

15, Theuse of a compound of the formula (I) ora pharmaceutlcally acceptable salt or in
30  vivo hydroiysablc ester thereof, as defined in any one of claims 1-12 in the manufacture of a
- medicament for us¢ in the production of a cell cycle inhibitory (anti-cell-proliferation) effect

in a warm-blooded animal such asman, .



NL (11) wherein L is a displaceable group; with an aniline of foﬂhﬁW@Rzmﬁ
(rr1): 198nesl5 or Process b) reacting a conmpound of fornmula (1V): H 20 with
a conpound of forrmula (V): 100165 0 3 MAR 2005 (V) wherein Tis 0 or S; R
may be the sane or different and is sqgpgcted from Cl_6alkyl; or Process c)
for conpounds of formula (1) where R2 is sul phammoyl or a group Ra-Rb- and
Rois 5 NHSQ2-; reacting a pyrimdine of fornmula (VI): 10 (VI) wherein X
is a displaceable group; with an amine of formula (VIl): Ra-NH2 (VIl) or
Processigl) fmobhaerpeidsconipostiomwitc ¢gmpriseae témpowndmfitherfodionke (B of or nul a
(Mry N2 (Vi) 15 with a conpound of fornula sll X) . 100165, .- 107 Can?

wher e phasmageutieatly aceantible stu e viva Rudrohisrls piter theieof, ag glaiagd in agy pye o
convertin mpound f [ : ;

Formu sy - 1275 SBRa G b o SR BBty oDl RNAURE GRARRIIGH b i B8
pharsmacgyiiciah oy 2 261 epll@hibina} tantircellsprolifemtiby)ffecy mabiamebloeded animal

such as man.

17. A process for preparing a compound of formula (I} or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof which process (wherein R, R% R, RY RS, RG, n,p
10  and q are, unless otherwise specified, as defined in claim 1) comprises of:

Process a) reaction of a pyrimidine of formula (II):

N L
R \(
_N
RL XK
=N
RS
1y

wherein L is a displaceable group; with an aniline of formula (XX):

H,N
1€

R2
15 (R%)q
(11D
Process b) reacting a compound of formula (IV):
| H
HN N
%‘/ (Rl)p
NH,
Ry
20 . ' (Iv)

with a compound of formula (V):




3 MAR 2005 18. The use of a conmpound of the fornula (1), or a MAR 2009
phar mnad#0iéxal | y acceptable salt or in 10 vivo hydrol ysabl e ester nt"?'uer eof ,
as defined in any one of clainms 1-12 in the manufacture of a nedicanment
for use in the treatnent of cancer. 1906The use of a conpound of the
formula (1), or a pharmaceutically acceptable salt or in vivo hydrol ysable
ester thereof, as defined in any one of,clains 1-12 in the manufacture of a
- 15 nedi canent for use in the treatnentjof |eukaem a and breast, |ung,

colon, rectal, stomach, prostate, bl adpl;e\r, pancreas and ovarian cancer. 20.
The use of a conpound of the forpul af{l)Ror a pharmaceutically acceptable
salt or in.  vivo hydrolysable e p ereof, as defined in any one of
clainms 1-12 in the manufacture of a i cament for use in the treatnent
of | eukaem as, |ynphoid malignancies and solid tunmours such as carci nonas
and sarconas in tissues such as theg |ixgr, gPdney, prostate and pancreas.
~21. The use of a conpound of the forful a/{1), or a pharmaceutically
acceptable salt or in vivo hydrol ys%ester t hereof, as defined in any
one of clainms 1-12 in the manufactu of a 25 nedicament for use in slow ng
the gromh -of primary and recurrent “solid tunmours of, for exanple, the

col on, breast, prostate, |ungs and ski 22. The use of a conpound of the
formula (1), or a pharmaceutically ac table salt or in vivo hydrol ysabl e
ester thRERRIT i ofsf RPBMy b dRN¥neRe differedtahtits skickdifrort . calleylybiact ure of a
100165 - 108 nedi canent for use in inhibijing the growth of primary and

r ecur r eAtocsd d)dort componsds efiforrewdaihvdiere Bt tssiphamapiers @our ReReoidlR 1Br east
prostate ung, vul va and,.ski 03 20 23. The use of a compound of the
f or rul aNH%QZ'HPa%mﬁﬁé’WﬁH’d@H? PE@WIE‘ ptable salt or in 5 vivo

hydr ol ysabl e ester thereof, as defi nedﬂi n any one of clainms 1-12 in the
manuf acture of a nedi canent for i eat nrent of cancers (solid
tunours and | eukaen as), fiRsQ amd (BDf ferentiative disorders,
psoriasis, rheumatoid arthriti sk S coma, haemangi oma, acute and
chroni c nephropat hi es, atheronsg, heroscl eroffs, arterial restenosis,
aut oi mmune di seases, acute ang chrjonic infla tion, bone diseases and
ocular 10 diseases with ret iRna}\] R'proliteration.

V=

RS
(VD)
‘wherein X is a displaceable group; with an amine of formula (VII):
R*NH,

10 (VID)
or '
Process d) for compounds of formula (I); reacting a pyrimidine of formula (VILI)
_N.__NH

R, \\( 2

_~N

15 with a compound of formula (IX):




10

15

20

25
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Y
G

R,
X
where Y is a displaceable group;
and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);

ii) removing ﬁny protecting groups;

iii) forming a pharmaceutically acceptable salt or iﬁ vivo hydrolysable ester.

18.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt or in

* vivo hydrolysable ester thereof, as defined in any one of claims 1-12 in the manufacture of a

medicament for use in the treatment of cancer.

19.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, as defined in any one of claims 1-12 in the manufacture of a
medicament for use in the treatment of leukaemia and breast, lung, colon, rectal, stomach,

prostate, bladder, pancreas and ovarian cancer.

20.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, as defined in any one of claims 1-12 in the manufacture of a
medicament for use in the treatment of leukaemias, lymphoid malignancies and solid tumours

such as carcinomas and sarcomas in tissues such as the liver, kidney, prostate and pancreas.

21.  Theuseofa compound of the formula (I), or a pharmaceutically acceptable salt or i
vivo hydrolysable ester thereof, as defined in any one of claims 1-12 in the manufacture of a
medicament for use in slowing the growth of primary and recurrent solid tumours of, for

example, the colon, breast, prostate, lungs and skin.

22.  The use of a compound of the formula (f), or a pharmaceutically acceptable salt or in

vivo hydrolysable ester thereof, as defined in any one of claims 1-12 in the manufacture of a




10
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medicament for use in inhibiting the growth of primary and recurrent solid tumours for

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

23.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt or in

‘vivo hydrolysable ester thereof, as defined in any one of claims 1-12 in the manufacture of a

medicament for use in the treatment of cancers (solid tumours and leukaemias),
fibroproliferative and differentiative disorders, psoriasis, theumatoid arthritis, Kaposi's
sarcoma, hacmangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial
restenosis, autoimmune diseases, acute and chronic inflammation, bone diseases and ocular

diseases with retinal vessel proliferation.




