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sel ectivity on@génc%r!ﬁ on&dgehe axﬂflqn{ohyﬁp?fb%%%ine research has
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20  pathways. Disregulation of CDK activity by upregulation of cyclins and/or deletion of
endogenous inhibitors appears to be an important axis between mitogenic signalling pathways
and proliferation of tumour cells.

Accordingly it has been recognised that an inhibitor of cell cycle kinases, particularly
inhibitors of CDK2, CDK4 and/or CDK6 (which operate at the S-phase, G1-S and G1-S phase

25  respectively) should be of value as a selective inhibitor of cell proliferation, such as growth of
mammalian cancer cells.

The present invention is based on the discovery that certain pyrimidine compounds
surprisingly inhibit the effects of cell cycle kinases showing selectivity for CDK2, CDK4 and
CDKS®, and thus possess anti-cell-proliferation properties. Such properties are expected to be

30  of value in the treatment of disease states associated with aberrant cell cycles and cell
proliferation such as cancers (solid tumours and leukemias), fibroproliferative and

differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi’s sarcoma, haemangioma,



differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's
sarcoma, haemangi oma, WO 03/ 076436 PCT/ GB03/00983 -2 acute and chronic
nephr opatwoas/o7@séier oma, at heroscl erosis, arterial resten@siTsGBBOIBENTTUNE

di seases, acute and chronic inflammtign, bone diseases and ocul ar diseases
with retinal vessel proliferation. Accordingly, the present invention
provi des a conpound of the fornula (IA L D), E) and (IF)
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est er thssdgroliféftiGpeci fically, accordl ng to the present invention there is
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wherein Rl, RZ, R , R4, R’ and p are as defined below;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

10 Specifically, according to the present invention there is provided a compound of
formula (IA):
H
N N 5
T R
/N /N\ 1
TN
0O O
~N7T X

(IA)
wherein:

15 R is 2-(pyrazolyl-1-ylethyl, 3-(isoxazol-3-yloxy)propyl, 2-(isothiazol-3-yloxy)ethyl,
2-(thiadiazol-3-yloxy)ethyl, 1,3-dihydroxyprop-2-yl, 1-methyl-1-hydroxymethylethyl,
1,1-dimethylpropyl, 1-methylcyclopropyl, #-butyl, 2-morpholino-1,1-dimethylethyl,
2-pyrrolidin-1-yl-1,1-dimethylethyl, 2-methylthio-1,1-dimethylethyl, 1,3-dimethoxyprop-2-yl,
1-methoxyprop-2-yl, 1-hydroxyprop-2-yl, 1-ethoxyprop-2-yl, 1-propoxyprop-2-yl, ethoxyethyl

20  or 2-methoxy-1,1-dimethylethyl; and

R%is hydrogen,;



1, 1-di met hyl propyl, 1-nethylcycl opropyl, t-butyl,

2-nmor pholino-1, 1-di nethylethyl, 2-pyrrolidin- |-yl-I,1-dinethylethyl,

2- met hyl tWomsa7ds3ali met hyl et hyl , 1, 3-di net hoxyprop-2-yl, PCT/GB03/00983

1- met hoxyprop-2-yl, 1-hydroxyprop-2-yl3.1-ethoxyprop-2-yl,

1- propoxyprop-2-yl, ethoxyethyl 20 or 2-nethoxy-1, 1-dinethylethyl; and R2

pr
s hydrogen; 3/ 764 PCT/ GBO 9 R and R2 together form
, 2- di met hyl 3&9? C{OIQZ K gts?rfogPQ? %an& §aZI u(%nl?éac}h y acceptable salt or an in
i vo hydF phiysmateatieatyelccéfiasieodlt omcz%%ngmtooysabr‘eugttah%re@s pect of the

resent invention there is provided a conpound of fornula (IB): H 1INja H

RN SR Q OAcporfinggo g fisher ahpseiedfithe Resqns inypRuqi theigligrarayjded a compound of
2-(2- ne§¥¥W] ﬂ 4-triazol-5-yl)ethyl, 2-pyrid-2-ylethyl,

2-pyrid A ethyl 2-(3,5-dinethy|triazo| 4- yI)ethyI

2-pyrid-3-ylethyl, 2- nethoxyethyl, Lp 3 (5- nethylpyrazol4 yl) propyl,

2 trifluoronethylpyrid-5-y|net azi n-4-yl et hyl

1, 1-di met hyl prop-2-ynyl, 2-et enoxyet hyl ,

2-(4- nethoxyphenoxy)ethyl 2-nmt hoxyphesoxy) Rt hyl , 2- (vinyl oxy) et hyl,
2- (i sopropoxy) et hyl and 2- (Rpropogy) et hyl ;~and, SR RS hydrogen or cyano; or
a pharmaceutically acceptable salt or an |n(y|vd)hydrolysable ester

t hereof; 15 provided that is 2-nethoxyethyl, R2 is cyano.
According to a further aspect t/he present invention there is provided a
conpound of formula (1C): H Na HR NS INR

5

(IB)
wherein:
R'is pyrid-2-ylmethyl, 2-(2-methyl-1,2,4-triazol-5-yl)ethyl, 2-pyrid-2-ylethyl,
2-pyridazin-3-ylethyl, 2-(3,5-dimethyltriazol-4-yl)ethyl, 2-pyrid-3-ylethyl, 2-methoxyethyl,

10 3-(5-methylpyrazol4-yl)propyl, 2-triflucromethylpyrid-5-ylmethyl, 2-pyridazin-4-ylethyl,
1,1-dimethylprop-2-ynyl, 2-ethoxyethyl, 2-phenoxyethyl, 2-(4-methoxyphenoxy)ethyl,
2-(2-methoxyphenoxy)ethyl, 2-(vinyloxy)ethyl, 2-(isopropoxy)ethyl and 2-(propoxy)ethyl; and

R? is hydrogen or cyano;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof;

15  provided that when R'is 2-methoxyethyl, R? is cyano.

According to a further aspect of the present invention there is provided a compound of

formula (IC):

Icy
20  wherein:
R is hydrogen, heterocyclyl, Cy.salkyl or Ci.salkoxyCi.ealkyl; wherein R' may be

optionally substituted on carbon by one or more hydroxy, carboxy, Cj.¢alkoxy,



/[l 1~ 00 N (IC 20 wherein: Rl is hydrogen, heterocyclyl, Cl.6alkyl or
Cl 6al koxyCl _6al kyl; wherein R may be optionally substituted on carbon by
one or nowe obyth4exy, carboxy, Cl-6al koxy, WO 03/ 076436 PCPCCRIBS500883 -4
G _6al koxycar bonyl, NN-(Cl_6al kyl ) 2ani go, heterocyclyl, C3_6cycl oal kyl and
Cl_6al koxyCl_6al koxy; and wherein if a heterocyclyl contains an -NH

noi ety, that nitrog b pti.onal|ly substjtuted by Cl 6al kyl or

benzyl ; CR@‘#‘%‘YWE?WSQ}‘N%W@%&W% Ft%“éﬁj‘y‘; ﬁ%f?&@%ﬁ?ﬁ* ally acceptabl e
sal t or Lyt 8focld1§T RRtainsPnO NS bk B athat18BadRL 1S

2- met ho@%t"h%y&lg@%%?@pyﬁ%{nﬁgﬁﬁgr O;ggr?ld- 2-8;/1}Srrgt hyl %ﬁgﬁll sanot ghydr ogen.
Accor di ngybe optidnatly kebstingpdby Cofalkther perzgknt i nvention there is provided a
compound of _fornul a (ID)]: H NN HN1 RSR 00 RANNN 10 (ID
wherei n: RL RsisdpdresgBnaleer oiany| , c2_4al kenyl, C2_4al kynyl ,

C3_6gyc ah k¥ hyBrohRUGIE Q¥ ih¥teof!

het egrzocblg?{}%i e&@?ﬁf&%%ﬁh%_%ay ﬁJg gptoih)gﬁal ly 15 eSu’bsti tuted on
carbon byovied tiet wien & ie2-mdthoxgtihyl, cydietiroppimethet tropyyid-Dyiombyy, R is not
trifluoronmethyl, trifluoronethoxy, 2,2,2-trifluoroethoxy or

cycl opr BYPERSt hoxy; and wherein
According to a further aspect of the present invention there is provided a compound of

formula (ID):

10
(D)

wherein:
R' is hydrogen, C.salkyl, C.4alkenyl, C; salkynyl, Cs gcycloalkyl,
Cs.scycloalkylC salkyl, a heterocyclyl or heterocyclylCy_salkyl; wherein R' may be optionally
15  substituted on carbon by one or more methyl, ethyl, methoxy, ethoxy, propoxy,
trifluoromethyl, trifluoromethoxy, 2,2,2-trifluoroethoxy or cyclopropylmethoxy; and wherein
if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by
one or more methyl, ethyl, acetyl, 2,2,2-trifluoroethyl or methoxyethyl;
R? is hydrogen, halo or cyano;
20 R’ is Cy.galkyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

According to a further aspect of the present invention there is provided a compound of

formula (IE):



if said heterocyclyl contains an -NH noiety that nitrogen may be
optionally substituted by one or nore nethyl, ethyl, acetyl,

2,2, 2-triwbwenoashyl or nethoxyethyl; R2 is hydrogen, hal ecorGrRogamos3 20 Rl
is C2_6al kyl; or a pharmaceutically acgeptable salt or an in vivo
hydr ol ysabl e ester thereof. According to a further aspect of the present
invention there is provided a conpound of( Bornula (IE): WD 03/076436

PCT/ GB03/00983 -5 H (R2)P \Npi%t/NN ~ Ri% R OO 4RMN NTrN(IE)

wherein: R is hydrogen, C1. 7 CRAzRkenyl , C2. 4al kynyl
C3_6cycl oal kyl, 5 C3 6cyc|oaﬂky . 3al a heHerocycIyI or

het erocycl yl C1_3al kyl ; when Nmay b RIN substituted on carbon
by one or nore nethyl, etﬁ?l, t hoxy, ethox??ﬁ oxy, trifluoronethyl,
trifluoronethoxy, 2,2,2-trhf|u oet hoxy or ycI propylnethoxy, and wherein
if said heterocyclyl conté?nm'dh~ NH- noi ety that nitrogen may be
optionally substituted by on nore nethyl, ethyl, acetyl,
2,2,2-trifluoroethyl or meth éghyl 10 R2 is halo, cyano, Cl1_3al kyl or
Cl_3al koxy; p is 1-2; wherei’n the val ues of R2 may be the sane or
different; R3 is hydrogen, halo or c o; RAis Cl 4alkyl; R5 is Cl_6al kyl
or C2_6al kenyl; wherein R5 may be opt ally substituted on carbon by 15

one or {(MeRigret hoxy, ethoxy, propoxy, trifluoronethyl, trifluoromethoxy,
2,2,2- trlfluoroethoxy or cycl opropyl net hoxy; or a pharnaceutlcally

accept abl e sR'ts lydregen; Gr.aallyb yadhkom)s}s@i;dalé(ye}élt eb-cayplorkksf, ;
5  Cs.gcycloalkylCy salkyl, a heterocyclyl or heterocyclylCi_zalkyl; wherein R' may be optionally

substituted on carbon by one or more methyl, ethyl, methoxy, ethoxy, propoxy,
trifluoromethyl, trifluoromethoxy, 2,2,2-trifluoroethoxy or cyclopropylmethoxy; and wherein
if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by
one or more methyl, ethyl, acetyl, 2,2,2-trifluoroethyl or methoxyethyl;
10 R?is halo, cyano, C;salkyl or C;.3alkoxy;
p is 1-2; wherein the values of R? may be the same or different;
R?is hydrogen, halo or cyano;
R%is Ci.salkyl;
R’ is C,alkyl or C;.galkenyl; wherein R’ may be optionally substituted on carbon by
15  one or more methoxy, ethoxy, propoxy, trifluoromethyl, trifluoromethoxy,
2,2 ,2-trifluoroethoxy or cyclopropylmethoxy;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof;
provided that said compound is not
4-(1,2-dimethylimidazol-5-y1)-2-[2-methoxy-4-(N-methylsulphamoyl)-5-methylanilino]pyrimi
20 dine.
According to a further aspect of the present invention there is provided a compound of

formula (IF):



provi ded that said conmpound is not

4- (1, 2-di net hyl i m dazol - 5-yl) - 2-[ 2- net hoxy- 4- ( N- net hyl sul phanoyl ) - 5- net hyl a
ni | i nol pyworms/07¢386 di ne. According to a further aspect of rog/GBSeIss
invention there is provided a conpoundg¢of formula (IF): WO 03/076436

PCT/ GB03/00983 -6 H(R2) P N3 NR//S\\ OO RANN R (IF) wherein: R
is Cl.4al kyl, C2_4al kenyl, C2_4al kynyl, C3 ?S%cloalkyl,
C3_6¢cycl oal kyl A _3al kyl, a 5 heterocyel yl 3 eterocycl yl C1_3al kyl ; wherein

R may be optionally substitut akpony one or nore nethyl, ethyl,
met hoxy, ethoxy, propoxy, trif|uor met hj rifluqromethoxy,
di et hyl am no, 2,2, 2-trifl uogeet hoXy, phenygt~or_8ycl opropyl net hoxy; and

wherein if said heterocycl®l coptains an - N @i ety that nitrogen may be
optional ly substituted by ong or) nore methy®, &Phyl, acetyl,
2,2,2-trifluoroethyl or metRoxyethyl; 10 R2 is hal o, cyano, Cl1_3al kyl or
Cl. 3al koxy; p is 0-2; wherein the /values of R2 may be the sane or
different; R3 is hydrogen, habo Br cyano; R4 is C2 6alkyl; R5 is Cl.6alkyl
or C2.6al kenyl; wherein RS nm&# be optionally substituted on carbon by 15
one or nore nethoxy, ethoxy, propoxy, trifluoronethyl, trifluoromethoxy,
2,2,2-trifluoroethoxy or cycl opropyl rffbhoxy; or a pharnaceutically
acceptable salt or an in vivo hydrol ysable ester thereof. According to a
further "Bt of the present invention there is provided a compound of

formula (I G R!is Cyalkyl, C4alkenyl, Coqalkynyl, Csgcycloalkyl, Cs.scycloalkylCy salkyl, a
5  heterocyclyl or heterocyclylC_jalkyl; wherein R' may be optionally substituted on carbon by
one or more methyl, ethyl, methoxy, ethoxy, propoxy, trifluoromethyl, trifluoromethoxy,
dimethylamino, 2,2,2-trifluoroethoxy, phenyl or cyclopropylmethoxy; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by one or
more methyl, ethyl, acetyl, 2,2,2-trifluoroethyl or methoxyethyl;
10 R?is halo, cyano, C,.zalkyl or Cy_jalkoxy;
p is 0-2; wherein the values of R? may be the same or different;
R? is hydrogen, halo or cyano;
RYis Csyealkyl;
R® is Cy.galkyl or Cy.salkenyl; wherein R’ may be optionally substituted on carbon by
15  one or more methoxy, ethoxy, propoxy, trifluoromethyl, trifluoromethoxy,
2,2,2-trifluoroethoxy or cyclopropylmethoxy;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

According to a further aspect of the present invention there is provided a compound of

formula (IG):
H (R?),
N N
Y
_n 4
3 ” YN
R ,/S\\ R
4 O O

20
aG)



H(R)P NNH 3Ni R, SROO RNNZ20 (IG W 03/076436

PCT/ (B03/00983 -7- wherein: R is Cl 4alkyl, C2_4al kenyl, C2_4al kynyl,
C3_6cycl oablogh76463 6cycl oal kyl C1_3al kyl, a heterocyclyl ®CT/GB03/00983
heterocycl yl C1_3al kyl ; wherein R may.fe optionally substituted on carbon
by one or nore nethyl, ethyl, nethoxy, ethoxy, propoxy, trifluoromnethyl,
trifluoronethoxy, 5 dinmethylamno, 2,2,2-trifluoroethoxy, phenyl or

cycl oprBBVFWEt hoxy; and wherein if said heterocyclyl contains an - NH

noi ety that gl {s@g8Nk DReBPICIRRYhY, SURSEIDAIM 1ect RARYRT, ;alkpr @ met hyl,
et hyl, acetyl, 521% 2y?$¥flugﬁgefﬁ y M yﬁzox e ch |g Hé?gp cyano,
Cl. 3al klydtemcyc@a] osabdemcyqukﬁimslkyk QJhexwheRemhy bﬁeptmal]esumfltm quarlk@ he sane

or different; dro hal o or ro

Ca._6al KIS 0rghors MK iR T RRT el P BB Lo BF BT e of ys bl
est t t radi d a

oS o FicARamihg, AROLAROBEREL, (Al 0P CIAD|IRRIHORGI AL s il

2- ( pyr akaérpbyclylybh@insyan -NBE- (m(Bchdmohl-t@gyrll may))p opipgrially substituted by one or

2- (thiazol | oxy) et h |ad|a on et hyl ,

i’ 3 d.h hlgﬁaFeo%%?/bB%ZFﬁFé/‘Y‘izﬁé M‘O’foeﬂv P‘b’%ﬁ X’ét hyl, 1, 2-di met hyl propyl ,
met hyl cycl RREQRYd 1Ry ]f“g I n- I-yI t-butyl,

2- mor phol i no-1, 1- d(% v Eﬂﬁ g(?%zlyrrx I'idin- I-yI-I 1-di rrethyl et hyl ,

2-met hyl t hi Opls 0- |2 drharetrhyé etllyd of RE, iBaydbanbt kaxg pr ahﬁfeﬁ:nyl

1- met hoxypr op; 5 hydr oxypr op-2-yl, 1- ethoxyprop 2-yl,

1- p#%poxyprog 2”91 rOg@PM@/%’iWPO’or 2- et hoxy- 1,1-dinmethylethyl; and R2 is

hydr ogen; R* is n-propyl or Cy.galkyl;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

In another aspect of the invention there is provided a compound of formula (IA) (as
depicted above) wherein:

15 R'is 2-(pyrazolyl-1-yl)ethyl, 3-(isoxazol-3-yloxy)propyl, 2-(thiazol-3-yloxy)ethyl,
2-(thiadiazol-3-yloxy)ethyl, 1,3-dihydroxyprop-2-yl, 1-methyl-1-hydroxymethylethyl,
1,2-dimethylpropyl, 1-methylcyclopropyl, 2,2-dimethylaziridin-1-yl, ¢-butyl,
2-morpholino-1,1-dimethylethyl, 2-pyrrolidin-1-yl-1,1-dimethylethyl,
2-methylthio-1,1-dimethylethyl, 1,3-dimethoxyprop-2-yl, 1-methoxyprop-2-yl,

20 l-hydroxyprop-2-yl, 1-ethoxyprop-2-yl, 1-propoxyprop-2-yl, ethoxyethyl or
2-methoxy-1,1-dimethylethyl; and

R?is hydrogen;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

In another aspect of the present invention there is provided a compound of formula

25  (IB) (as depicted above) wherein:

R' is pyrid-2-ylmethyl, 2-(2-methyl-1,2,4-triazol-5-yl)ethyl, 2-pyrid-2-ylethyl,
2-pyridazin-3-ylethyl, 2-(3,5-dimethyltriazol-4-yl)ethyl, 2-pyrid-3-ylethyl, 2-methoxyethyl,
3-(5-methylpyrazol4-yl)propyl, 2-trifluoromethylpyrid-5-ylmethyl, 2-pyridazin-4-ylethyl,
1,1-dimethylpropyn-2-yl or 2-ethoxyethyl; and

30 R?is hydrogen or cyano;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof;

provided that when R' is 2-methoxyethyl, R? is cyano.



or a pharmaceutically acceptable salt or an in vivo hydrol ysable ester
thereof. In another aspect of the present invention there is provided a
conpound wbD oBordssé a 25 (1 B) (as depicted above) wherei n: PRT/GE3/00983
pyrid-2-ylmethyl, 2-(2-methyl-1, 2, 4-th@azol -5-yl)ethyl, 2-pyrid-2-ylethyl,
2-pyri dazin-3-ylethyl, 2-(3,5- di met hy triazol-4-yl)ethyl,

2- 'd-3-| thyl, 2- t 5- et hyl p | 4-
B B sy B R SRR s W RS el B

1,1-di rra@gm R‘)léal'a%o%) Wherdnet hoxyet hyl; and 30 R2 is hydrogen or cyano;
or a phar ceu |caIIy acceptable salt or an in vivo hydrol ysabl e ester

thereof; prRVidedrdgeaiCiakyl & Cjalkdxpetfatyhientlyl , R2 is cyano. WO
03/ 076436 PCTéGBOS/ 00983 -8 In another aspect of the present invention
there is profi HFYIELLEBMMRUNLIBIOf ornula (1 C) (as depicted above) wherein:

R is hyds g&acegﬁﬁﬁw 4evd t%le(%ll MHK9)§%91‘K§1% )‘%Xlgle c@BtkhefRRr,i S hydrogen, halo

or cyano; dut ¢ y acceptable salt or an in vivo

hydr ol ypﬁhidede}sdle/rhen Rénebinethqxwahyk;lﬁ&ﬂMhydnfog&n Rl is 2-methoxyethyl, R2is
not hydrogen, In another as ect of the resent i nvention t re i s provided
a compound of 3M9HEERSPECYQ rﬂye z’rggenaewmtf% Qﬁd%QPV\mgPePWPOW pifogspul Bal kyl ,

C24al ke 4 cycl oal kyl, C3_6cycl oal kyl C1_3al kyl, a 1o
heterocgll)ﬁl)>(/Efsc(‘j%sz§%e't%\}es%égyck]%‘;_P 1 3al kyl ; wherein’ RL may be opti onal | y

substituted RhiL@yrAkyl . sl OF,_atkyRylEL fytloakyh ) scyeriatigid, aklyhaxy,
propoxy, trifluoromethyl, trifluoronmethpxy, di methyl am no
2, 210-t heterogys e heeiocyelyKyeplik W?TCMh@ﬁybe aPPTHY ST ayFagbon by

e L S A A

met hoxy ginfthylarhmoR2 2j2striflabethox apocyclohrdaiikythooy; aed Vﬂﬁfdﬁ@ff)ﬁaldmeteﬁo@e@l
wherein the values of R2 may be the sane or _different; R3 is hydro?
hal o orcervans)an RIH} moiety Bal KypgerRBay ke eptiopallxsubseiuteddyaaries mare Mgk e| n RS

ey be SR SURLY SSRRp e ReRRDY 22 ons o7 Tore methony, ethowy
cyclgpropyl nthhﬂi@Yo, cyano, C, salkyl or C; salkoxy;
p is 0-2; wherein the values of R’ may be the same or different;
R?is hydrogen, halo or cyano;
RYis Casalkyl;
R®is Ci.6alkyl or C; ¢alkenyl; wherein R’ may be optionally substituted on carbon by
20  one or more methoxy, ethoxy, propoxy, trifluoromethyl, trifluoromethoxy,
2,2,2-trifluoroethoxy or cyclopropylmethoxy;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
In this specification the term “alkyl” includes both straight and branched chain alkyl
groups but references to individual alkyl groups such as “propyl” are specific for the straight
25  chain version only. For example, “C,alkyl”,“C,.salkyl”, “Cj4alkyl” and “Cj.alkyl” include
ethyl, propyl and isopropyl. Examples of “Cas.salkyl” include #-butyl, isobutyl and sec-butyl.
However, references to individual alkyl groups such as ‘propyl’ are specific for the straight
chained version only and references to individual branched chain alkyl groups such as
‘isopropyl’ are specific for the branched chain version only. A similar convention applies to
30  other radicals, for example “Cj.¢cycloalkylC.3alkyl” includes cyclopropylmethyl,

1-cyclobutylethyl and 2-cyclopentylethyl. The term “halo” refers to fluoro, chloro, bromo and

iodo.



or a pharmaceutically acceptable salt or an in vivo hydrol ysable ester
thereof. In this specification the term"alkyl" includes both straight and
branched wbaBn7@bkyl groups but references to individual parigBo3gewssps such
as "propyl " are specifi c for the straight 25 chai n version onIy. For
exanpl e, "Cl_6al kyl","C2_6al kyl" Cl _4dal kyl" and "C1. 3al kyl " incl ude

ethyl, pr Opkahaerr]ed | {So% B'{w&g&i?m C n?rfom %w%q‘lﬂé” %fond ﬂ?dsetf)tbebu'[ yl .,

|sobutyl and "sec- erences toin Kyl groups

such asund¥rQedd thaBdhi cﬁ:lﬁﬂﬁiofnhﬁclﬁ&Hs aufsebﬁmemsgmng EHogREn\GRE B 0 spedifiedand
references to individual branched chain al kyl gfr oups such as i sopropyl’

are spegioupgof e sebséitusnisrheined-heseai frony v e PoROEsTythe ${>€§1ifwﬁ Ig&eupgonvent i on

applies to 3 i.cal s I | Cl 3

i ncl udes cyc?\ %F@Bciﬁyf‘gf Hf/lasamﬁflte({/g?’ga’ﬂ? al?ur? ?%ﬁﬂ%xsc?hﬁgtgygm% eﬁﬁiﬂk%'{gnyl The
ter m " hgh@aini r%féﬁé Stohfd Jf REHPat 168t citorB i OERds@NGomi r@@@genvgal;?ﬁ/r 0 6436n,

PCT/ GB03/ 0098 -9 Where optional substituents are chosen from "one or

nore" gmbighsnay, upless gheyeviseapaefied, d’@@altbhatof pioger bnkadi andomringeul P staam |

substltuens bei ng. chosen from n e.S |f|e u
Subst i ¢ 1GREE RGP ERBEER 7o PRS- Brositr BRI uEopub YRR hrbp B,

" het er oepgGéngly clyls ar rﬁ@bu&moeglfeﬁaylt py?ﬂdlyv prhylr, Em@lypﬁsouﬁ@my:rmmgl
nonocyclic ri'ng 5 containing atons o | east one atomis chosen
from ni th@bmlylsmpp‘ﬁunybthlmygmml thlomp@hom PYUﬁlll@éstetﬁiﬂ‘rYéf%)@éyls peci fi ed,

be carb k d |1

oxi df setpegrbhii Ry GaaP ebanpPRer AN bR ORY s283F: n% o m
"het er oeyglyky c]%” & ERARARIIAP In RhARE ag[)’éct oPthE hrﬂbéhtlorpxﬁ@é”b)f* “hedrbeyelyrt is

i sot hi azol yl, ienyl, ~ thiadiazolyl, piperazinyl, thiazolidinyl,

t hi grmr lpynmblnChmyl Ipymholmmplperndmyﬂ ahtpdalmﬁwfaw}'l to tet rahydr of ur yI

|m azol yl « zi,n . daz,| and i sox 4 Sui tabl y a
"het er ocycl y@/‘a‘i’a‘g g ék r% Bﬁ%?’ u%/'ﬁ CplP 8Wot'ﬂépdeaglﬁg‘8f‘y’§& émfi RUPERE Y on,

sui tabl ExamgregbpqyCgamoxyéﬁbonwlhahaéifnebhbxyd‘apadagpIeth'ase caPbR§T el Nyl or

t et r ahydr of arrp es of "Cl_6al koxy" and "Cl. 3a koxy i ncl ude net hoxy,

et haxy &bdtopy@pmm ExEmlqsIOéédef (ClelkGaY)kmoamleId‘fmﬁthltllamd@

TR ey 758 Mt R e ERR IO S, ol fy RO i

met hyl e I L, fof i nyl

al |yl %gyllﬁg]rlg%eggﬁrﬁéxﬁ%pég of %@@??Q&‘é etﬂg’fw 1aﬁ%’f’2'%%h3ﬁ§|b rﬁwgyl\(;py%yl and
2- pr opy fExbmpleExang]. @scloailkylcareﬁct}y@mkwdloangl cyrtd>mptyd)p1}d ¢yctohekdbut yl |

cyel opel YL RISl el pShrTRl s, oL sheher dcxcl YL CLpssl g | ncl uae
" CL G2l kaxyihabaliknli ERhRpRs BEEOOANBLIY] iR YRR yethyl, ethoxymethyl,
2-ethoxypropyl and 2-ethoxyethyl. Examples of “Cj.salkoxyCj.calkoxy” are 2-methoxyethoxy,
ethoxymethoxy, 2-ethoxypropoxy and 2-ethoxyethoxy.
A suitable pharmaceutically acceptable salt of a compound of the invention is, for
example, an acid-addition salt of a compound of the invention which is sufficiently basic, for
25  example, an acid-addition salt with, for example, an inorganic or organic acid, for example
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In
addition a suitable pharmaceutically acceptable salt of a compound of the invention which is
sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline
earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an
30  organic base which affords a physiologically-acceptable cation, for example a salt with
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or

tris-(2-hydroxyethyl)amine.



2- et hoxypropyl and 2-ethoxyethyl. Exanples of "Cl_6al koxyCl_6al koxy" are

2- met hoxyet hoxy, et hoxynet hoxy, 2-ethoxypropoxy and 2-et hoxyet hoxy. A

sui t abl e wbhasrowm@swt i cal |y acceptable salt of a conpound ofPCctrieBoznesati on

is, for exanple, an acid-addition salff.of a conpound of the invention

which is sufficiently basic, for 25 exanple, an acid-addition salt wth,
r o ic acid r .exa ochl

f le, i ' hyd ic,
ydr obron o ABdr PGPSO HEE sRaralc copmtodet SR TR 0F ot Re g talakdoe. aci a.
I'n addj{d.88y growisth allcRaBpPR! MBESHhLE&RLAY ReGRIBIAB 6 mlkﬁ iOfydeolgRamomRd of

the invention which is sufficiently aci'dic is an alkali metal salt, for
exanpl ehemsodi animalrbodyttapmiduce halparentaviddkaddheb Suiable phamagtutsally , f or
exanple a calciumar nagnesiumsalt, an a niumsalt or a salt with an 30
or gani ca‘_E%B@LW’?FtEW frﬁf ?368‘8‘5}’_ IB&HF'R/ i‘?i’_iuiﬁj‘iy@g g e_:szg%rgt te_éBWB{ecrH‘ftﬁW”_’ ﬁ exanpl e
a sait w,_wkan%&mm%gﬁeste@g f@%?%hﬁ@;pﬂ%joyidﬂyﬂﬁiﬂgwﬁamaﬂ@ 1 Riteper i di ne,

nmor phol ine or “tris-(2-hydroxyethyl)am ne. "WD 03/ 07643% PCT/ GB03/ 00983 -10

An i n vQyecyalodikok yeseimingloas€esallofl esters dorpaamg!eof-cydhehek picanbbayloxyethydint ai ni ng
car box r . hydrQx roup is, for ex | e rmaceuti cal ly acceptabl e

ot er WhPCHOTEET ] ehs Reexao B AP Hgay 5 BFBYAEE £ he

par ent eq_gﬂ1<<§{ggé}b&%h&iyetr§%§ta§k@r RAAHFBCRMIHOE HakBonyRXGERY BRI Bcer s for

carboxy 1 nc Cl "6al’koxynmet hyl esters for exanpl & net hoxynet hyl, 5

Cl. 6al kémoyt axynmyetathoxyesdupris thieoronepoanghd & this imeeinbgn.oxymet hyl , pht hal i dyl
esters, C3.8cycl oal koxycar bonyl oxyCl. 6al k ester r exanpl

1- cy2l ohexyl @&r‘ﬁéﬁﬁ?lhdg&?éfsavF FS%ﬁ?g-WBP%ﬁ tﬁ‘?zﬁ‘??ﬂ%{[ﬁﬁ?“t@@i@r@‘yfib‘?xyexarrpl e
5-met hyl -1, 3-di - 2 | ) Y ehiyhaEst ers
For - exafir I RGDaAE B PR oho e o A R SR T
group i BomPpeureie Mpahn@s reduld ¢fithe innventiydeslysid Of tha estar meatalohwdo glveshdbl e est er
of a conpound of the fornula (1) containing a hydroxy group includes

i nor ganipereashysrexysiedp. Esaphlss pheitasylesyadkd el iaclHdg pessgrameiox¥enér s and
related, ¢ unds .which as.a result of the in, viv rolysis. of ester
br eakdo%ﬂ?'@g}%&y\ﬁ}’éw‘R'éylo’byép‘gmoxﬁy‘% PSS rot(:f)tﬁ'f)‘.”v%}(]éarrrﬁfyégs}}i%? &%r-fgg’?/ ng%%"{ggyl

et hgss KaialydARy3edd &xa{mbppwnz@Pg ph&y?acé?ﬂﬁidﬁﬁ_ bRitafRd ®edyX ind EHeAPHyetylA

sel ection of in vivo hydrolysable ester formng groups 15 for hydroxy

i ncl ude abdokpaadyany! (e girveylkyl parbenateestary) diatkglcathasont anded benzoyl and

phenyl a I al ko rbonyl .(to give alkyl carbgnate ester

G a1yt SailigyPref VB R e SR e AR SRRAFUBRRFE S 1 g1 ve
car bamatgphxydde@l. KxhAplcd opaMsiiucAidn bemddy Py Ride mbrphdiha Rl ?ﬁ)eﬁi‘zino linked
substituents on benzoyl include norpholino and piperazino Iinked froma

ring ni froogaringhidiogen atom viet mydtiedenegroumptottbe 3her 43 pogition of fhedensayhring. t he
ben228yl " ng'Some compounds of the formula (I) may have chiral centres and/or geometric isomeric
centres (E- and Z- isomers), and it is to be understood that the invention encompasses all such
optical, diastereoisomers and geometric isomers that possess CDK inhibitory activity.

The invention relates to any and all tautomeric forms of the compounds of the formula
(I) that possess CDK inhibitory activity. In particular the skilled reader will appreciate that
25  when R*is hydrogen, the imidazole ring as drawn in formula (I) may tautomerise.

It is also to be understood that certain compounds of the formula (I) can exist in
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
understood that the invention encompasses all such solvated forms which possess CDK
inhibitory activity.

30 Suitable values of Rl, Rz, R3, R4, R> and p are as follows. Such values may be used

where appropriate with any of the definitions, claims or embodiments defined hereinbefore or

hereinafter.



20 Sone conpounds of the fornmula (I) may have chiral centres and/or
geonetric isoneric centres (E- and Z- isoners), and it is to be understood
t hat t he wowefntd4ec enconpasses all such optical, diastereqcrsaBmwossand
geonetric isonmers that possess CDK inhjjhitory activity. The invention
relates to any and all tautoneric fornms of the conpounds of the formula

(1) tha 0SSess CQ§ i.nhibjtory activity. In particular the skilled reader
will ap§9£%¥%@%mg%%fggggﬁgg;LR4 i s hydrogen, the imdazole ring as drawn in
formula (1) pays Rydled 2 ABF 5 Salkdrlyd, SalRylsO to be understood that certain
conpounds of the formula (lI) can exist in solvated as well|l as unsol vated

forms such a® ifwoethglk meplosyethyldrgthedydtbylns. It is to be understood that
t he i nvention:enconpasses,al |l such sol.vated f ich ess
i nhi bitory a@tl i‘%r}?x{/&geﬁd’“%&?% Sﬁ‘P’t\ p{}oayggémg Oﬁfﬁ{y@'e ,yeﬁ%?’ségmg%%yér e as
f ol | ows 2 Rrbpokgbthers 3@5%2@31@&@91, 3vﬁﬂlﬁfx@pﬁxgpf ANArpi parRIiil L Mhaey FOfmdys:
enbo e

definitions, clainms or I ments defined hereinbefore or hereinafter. WO
03/ 07648ptieally BB/ WabFBcarban by ¢y orgerrp bydrgsy.carbosy methoxy.C) . Rl i s

hydrogen or Cl Gal ko 1 6al kyl.. ..R1 is nethyl. nethoxyethyl or ethoxyethyl.
R o ey S b B R Sy TRy e R Yowy ety

2- pr opoxyRhdk¥kthox panb,ﬁ&ﬁgpﬁ@mnihy br pi?g&&infflyﬁmwhé}éﬂﬂﬂaid Byes1px RE opy |

and pi peridinyl; wherein may be optionally substituted on carbon by one
or nor e pipeddimylcontansam-NH-meeiktyx that nitneg¢rosegy: be ppirgpially subistitusdyampbmly | |

di met hyl am n di.et hyl am no, cycl opropyl, 2-ethoxyethoxy, pyrrolidinyl,
nnrﬁ%ol?ﬁ&lgﬁkﬁfﬁeridinyI; and wherein if said pyrrolidinyl or piperidinyl

contains an ﬁ“'i‘kh)m?(i)g%h)’}n{elﬂﬁ)tx§&h§/lﬂ% 1,mBth 38 e 1, I208&hrbyo:stnst i t ut ed by
methyl, 1o ethyl” or benzyl. Rl is hydrogen, "2-nethoxyet hyl, nethyl,

2- et hox 2eirhgoxyedyl, Sepyadprorydmhthioxy)ethyp Belpouipsy Ipyopyl,

2- (cycl gpr.opyl.met hoxy)ethyl., 3-(t-huto 0

315 (2 TR b e prspabar O BRSO REBR Rinav h sy BRI,

car boxym - ¥ t . -
2- (N %?ﬁ&f%-“yf‘?af%‘?‘}yﬁﬁéﬁ?.y%?? @?ﬁ%t”ﬁ%’(ﬁ%ﬁ@‘ﬂfyﬁ@é‘?? Doyl met hyl |

2- pys r olN-ethplpyerglidin Ryflmehyhdrpmolidimebiyletyl, 23momphohoddting pF-opypholinopropyl,

N beneylpy et Lot 1 2B L B SR S e
methoxycarbonylmethyl.

R? is hydrogen or halo.

R? is hydrogen or bromo.

20 A compound of formula (IC) (as depicted above) wherein:

R' is hydrogen, methyl, ethyl, propyl, 2-methoxyethyl, 2-ethoxyethyl, 2-propoxyethyl,
2-isopropoxyethyl, 3-(z-butoxy)propyl, 3-ethoxypropyl and piperidinyl; wherein R' may be
optionally substituted on carbon by one or more hydroxy, carboxy, methoxy,
methoxycarbonyl, -butoxycarbonyl, dimethylamino, diethylamino, cyclopropyl,

25  2-ethoxyethoxy, pyrrolidinyl, morpholino or piperidinyl; and wherein if said pyrrolidinyl or
piperidinyl contains an -NH- moiety, that nitrogen may be optionally substituted by methyl,
ethyl or benzyl; and

R? is hydrogen or halo;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof;

30  provided that when R' is 2-methoxyethyl or cyclopropylmethyl R’ is not hydrogen.

A compound of formula (IC) (as depicted above) wherein:

R'is hydrogen, 2-methoxyethyl, methyl, 2-ethoxyethyl, 2-isopropoxyethyl,
2-propoxyethyl, 2-(cyclopropylmethoxy)ethyl, 3-(z-butoxy)propyl,



R2 is hydrogen or brono. 20 A compound of formula (1C (as depicted above)
wherein: Rl is hydrogen, nethyl, ethyl, propyl, 2-nethoxyethyl,

2- et hoxyewbyb/n76d3r opoxyet hyl ,  2-i sopropoxyet hyl, 3-(t-beCogBopoasy! ,

3- et hoxypropyl and piperidinyl; whereiy» Rl may be optionally substituted
on carbon by one or nore hydroxy, carboxy, nethoxy, methoxycarbonyl,

2. ot hoxsdBesTo PR R HIRoP s LA d s B ORP B RSP oher ei 1 1
sai d pyfb@bok fiafonyRheth i @ﬁga@k%exﬁylcpm@ﬁaﬂﬁy@wixﬁr 21yPe@by, that nitrogen

may be optional Iy substitu hyl or benzyl; and R2 is
hydr ogeN—cﬁhylh}a‘r@Idlmﬂ yampthat, ﬁmyeuhdl@al Vljtthalb@elpt)@lbpbn@ﬁl}ﬂ Tomozpholinopppy.,

hydr ol bl t d,.t hat . wh R h hyl
e o P o L BT bl . | RO
depi ¢t eq]e@fp,gy(ge)r &hyl; afd 1 s hydrogen, 2-nmethoxyethyl, nethyl,

2- et hoxyet hy 2-i’sopropoxyet hyl ,  2- propoxyet hyl |
2- (cycl opropBF metyldoogeh e hydmo; 3- (t but oxy) propyl, WO 03/076436

PCT/ GB03/ 00983 -12 3-[2-(2-et t hox th

B e b SuE RS SRS s ot my1

2- hydrogmﬁ&mlmat%&M§ DI @ﬂhyﬁkhrs%th;)c%ékY: ,

N- et hyl pyrrolidin-2-yl net hyl, }/ pyrrolidin- 1-yl et hyl , 2-norphol i noet hyl,

3- nor phgbrt cromyampyd gffoNnblamm! pi peridin-4-yl, 2-piper d| n- 1 yl et hyI 2-di

met hyl am noet hyl 2-d'eh| i noet hyl or arb | me dR2|s
hydﬁ%gen or Brlbsng saffgy zé%ﬁ%?ﬁl%yg Fé&rOFV@gNgﬂpﬁ erg’é? ’8?5’ engl?th)"@

hydrol ygalligu&BsetarbiiebeHe methbQvi ded that when R is 2-methoxyet hyl R2 i's
not hydrogen. For conpounds of formula (1D). 10 R is G _4alkyl,

C3_6cycl oal kRl 1socrych@rcmyhdymbtmmt@d{Iok;eltr,ahymeﬁuwrylﬂethwhy be opti onal | y
et ahydr of uke 510Dy RGN 6 MdaroRyAly sty RhERING | M be optchalty” '
het er ocyglYidedd é@é%y&n b%&f‘e’cﬁ'nﬁbr@%eﬁﬁ& Re ek onal ly substituted on carbon
by one or nore nethoxy ‘or ethoxy. RL s cycl opropyl, 2-nethoxyethyl,
2- etthoxyet hyR' a¢ cyicidpragyy,d- méuhoxwwlmeedhykyeth}m?)r t&@ahyhtoﬁugérylmethyl
R’ is hydrogen.
R’is ethyl or isopropyl.
R? is ethyl, propyl or isopropyl.
A compound of formula (ID) (as depicted above) wherein:
20 R' is C)4alkyl, Cs.¢cycloalkyl or heterocyclylCy.;alkyl; wherein R' may be optionally
substituted on carbon by one or more methoxy or ethoxy;
R? is hydrogen; and
R’ is ethyl, propyl or isopropyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
25 A compound of formula (ID) (as depicted above) wherein:
R' is cyclopropyl, 2-methoxyethyl, 2-ethoxyethyl or tetrahydrofur-2-ylmethyl;
R? is hydrogen; and
R? is ethyl, propyl or isopropyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

30  For compounds of formula (IE).

R' is hydrogen or C,_salkyl; wherein R' may be optionally substituted on carbon by

one methoxy.



R3 is ethyl or isopropyl. R3 is ethyl, propyl or isopropyl. A compound of
formula (1 D) (as depicted above) wherein: 20 Rl is Cl_4al kyl,

C3_6cycl oabloglo7aase het er ocycl yl C1_3al kyl ; wherein R rmay becopiBodnedssy
substituted on carbon by one or nore nmgifhoxy or ethoxy; R2 is hydrogen; and
R3 is ethyl, propyl or isopropyl; or a pharmaceutically acceptable salt or

an in vivo hydr St reof . 25 A conmpound of fornula (ID) (as
depi ct ed aboée)lsq#v%g%}]%ﬁlﬂjgﬁ%}@glg ‘opropyl, 2-methoxyethyl, 2-ethoxyethyl

or tetrahydr@fighaloyl nethyl; R2 is hydrogen; and R3 is ethyl, propyl or

i sopropyl; or,a pharmaceutically acceptable salt or an in vivo hydrol ysabl e
ester thereoR isfprEor conmpounds of formula (1E). R is hydrogen or

Cl_4al kyl; wherein R may be optionally substituted on carbon by one

met hoxy. WD 8:35 76436 PCT/ GB03/ 00983 -13- R is hydrogen or

2- mes hoxyet hwP js RAréggnhal 0. R2 is fluoro. pis 1. 5 R3 is hydrogen. R4 is
met hyl . A conpound of formula (IE) (as depicted above) wherein: Rl is

hydr ogen or g?lwaquyl-; wherein RL nay be optionally substituted on carbon

Dy one I g i R Bl AT T B S
thereof .  15RAiCIyuRSeAGr O ARy MWhérelnl IE) mhpBe 8giinall £ shbahve) ovdae i by
one methoxy;
10 R?is halo;
pis 1;
R’ is hydrogen; and
R*is methyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
15 A compound of formula (IE) (as depicted above) wherein:
R' is hydrogen or 2-methoxyethyl,
R?is fluoro;
pisl;
R’ is hydrogen; and
20 R* is methyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

For compounds of formula (IF).

R' is Cj_salkyl; wherein R' may be optionally substituted on carbon by one or more
methoxy, trifluoromethyl or dimethylamino.
25 R' is methyl, 3-dimethylaminopropyl, 3-methoxypropyl, 3,3,3-trifluoropropy! or butyl.
R' is C,_salkyl or heterocyclylCy.3alkyl; wherein R' may be optionally substituted on
carbon by one or more methoxy, ethoxy, trifluoromethyl, dimethylamino or phenyl.
R' is methyl, 3-dimethylaminopropyl, 3-methoxypropyl, 3,3,3-trifluoropropyl, butyl,
benzyl, tetrahydrofur-2-ylmethyl, 3-ethoxypropy! or 3-morpholinopropyl.
30 pisO.
R? is hydrogen.
R is hydrogen or halo.

R is hydrogen or bromo.



R is hydrogen or 2-nethoxyethyl; R2 is fluoro; pis 1; R3 is hydrogen;
and 20 R4 is nethyl; or a pharnmaceutically acceptable salt or an in vivo
hydr ol ysawbe3ewmusd t hereof. For conpounds of fornula (| FPCTRBBS0IS3

Cl_4al kyl; wherein R may be optionallj substituted on carbon by one or

nor e nethoxy, trlfluoronethyl or dlne{%ylanlno 25 R is nethyl,

3-di net hyl a 0 3- nmet hoxypropyl, 3,3,3-trifluoropropyl or butyl. R
is C_4al kyl I ‘ﬁ%‘%?ﬂcycl yl C1_3al kyl ; wherein R nmmy be optionally
substituted @Ajs pambon by one or nore methoxy, ethoxy, trifluoronethyl,

di met hyl am no or phényl. R is nmethyl, 3-di nethyl am nopropyl,

3- met hoxypr op).ydomp})uﬁd 8f farimfulau@F ofas dqyd;tgd boavg) whetsanzyl ,

Lot oyl % B e S O P R RSBl B0 =
03/ 03643%,5@ Sﬁ@éhg&%ﬁiﬁem ?et@%x anﬂé&eﬁqewl dlrﬁéhyﬁn%&yﬂhenﬁ compound of

formul a as depi cted above) ereln is Cl 4al kyl “or

het er ocycl yl @1s @al kyl ; wherein R may be optlonally substituted on 5
carbon by one or nore ne&hoxy, et hoxy, trifluoronethyl, dinethylam no or
phenyl ; pi sOR ‘%@W"§5H§H 8i%en or halo: R4 is i sopropyl; and R5 is nethyl;

10 or a phar gagedy | ynpCceptable salt or an in vivo hydrol ysabl e ester
thereof. A corr%ou%rgﬁ}(l)f rIorrml a (IF) (as depicted above) wherein: R is

met hyl , 3-di Rétiduwksgi;nopropyl, 3-net hoxypr opyl 3,3,3-trifluoropropyl,

I I h fur- I hyl
gu%p ph QIF)I; gé%fr@ﬁéﬁltcgl?y %lcchagtaI)JIIa salt gr zIIF ztn Vivo hydro?ysagIéyeI:s)tre? B%reo? '

A compound of formula (IF) (as depicted above) wherein:
R' is methyl, 3-dimethylaminopropyl, 3-methoxypropyl, 3,3,3-trifluoropropyl, butyl,
benzyl, tetrahydrofur-2-ylmethyl, 3-ethoxypropyl or 3-morpholinopropyl.
pis0;
15 R’ is hydrogen or bromo;
R* is isopropyl; and
R®is methyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

For compounds of formula (IG).

20 R'is Ci.4alkyl or Csgcycloalkyl; wherein R! may be optionally substituted on carbon
by one or more methoxy or ethoxy.
R' is 2-methoxyethyl, 2-ethoxyethyl or cyclopropyl.
pisO.
R’ is hydrogen.
25 R* is n-propyl or isobutyl.
A compound of formula (IG) (as depicted above) wherein:
R' is Calkyl or Cs.¢cycloalkyl; wherein R' may be optionally substituted on carbon
by one or more methoxy or ethoxy;
pis 0;
30 R%is hydrogen; and
R* is n-propyl or isobutyl;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.



pi sO; 15 R3 is hydrogen or bronp; R4 is isopropyl; and R5 is nethyl; or a
phar maceutically acceptable salt or an in vivo hydrol ysabl e ester thereof.
For conmpomioads/ooi3d ornula (1G. 20 R is Cl_4al kyl or C3_6egciGuaBkyds3
wherein R may be optionally substitutggl on carbon by one or nore nmethoxy
or ethoxy. R is 2-nethoxyethyl, 2-ethoxyethyl or cyclopropyl. pisO. R3is

hydr ogen. 25,kR4 4| -propyl ,or is tyl . ound of formula (1Q (as
depi ct ed abO\I/{ejS % eeﬂjealgﬁ?tﬁﬁ’ 2’|e ho&%ﬁél%wdé?rggg%cycl oal kyl; wherein R may
be optional |l yisebstituted on carbon by one or nore nethoxy or ethoxy;
pisO; 30 R3 is hydrogen; and R4 is n-propyl or isobutyl; or a

phar maceut i cBl ishyseegsptamsl e salt or an in vivo hydrol ysabl e ester thereof.
WO 03/ 076436RE’CT/ GB03/ 009 3t -15 R1 is 2-nethoxyethyl, 2-ethoxyethyl or
cycl opropyl ; bslg:gfop °% 180 rogen; and R4 is n-propyl or isobutyl; 5 or a

phar sraceri peatiayeudie SIBPARBPIADIS BAIt 0r0dn AN oThydiolZab@sel headake ester thereof.
I n anot her aspect of the invention, particular conpounds of the invention

are any one Imgnothes aspeshel the inyentipnp paiticeleecampainiy ofibe eprabdrears anY ovg an i n

i vo hydr ol ysab| her eof i cul f i j on i
e whkeySaaels o b hmb E5RalnatsRabsib Bl POk AL RRAT

accept abl e sal parfifi@4r8@8pect SPhEPvechiiéh RVRA Ga1icEreRitesdd W condidyin@sPREMuURf t he
i nvention described herein that refers to a conpound of fornula (1) al so

r el at es () or a pbompoenitally adegptablesal thayeof(1B), (10, (I1D), (1E, (IF) or
(! G)l(') For the avoidance of doubt, any aspect of the invention described herein that refers to a
compound of formula (I) also relates to a compound of formula (IA), (IB), (IC), D), dE),
(IF) or (IG).
Another aspect of the present invention provides a process for preparing a compound
of formula (I) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof
15  which process (wherein Rl, Rz, R3, R4, R’ and p are, unl.ess otherwise specified, as defined in
formula (I), or wherein if any of Rl, Rz, R3, R4, R® and p are not defined in formula (I) R], R2,
R?, R, and /or R® are hydrogen and /or p is 0) comprises of:

Process a) reaction of a pyrimidine of formula (II):

R 5
20 an

wherein L is a displaceable group; with an aniline of formula (III):

H2N\©i{2)p
Rl
5L
(110

or

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



Anot her aspect of the present invention provides a process for preparing a
conpound of formula (1) or a pharmaceutically acceptable salt or an in
vi vo hydrwbysaid4as est er t hereof 15 which process (wherei nPRT/GHR2/00983, R4,
R5 and p are, unless otherw se specifigd, as defined in formula (1), or
wherein if any of R, R2, R3, R4, R5 and p are not defined in formula (1)
R, R, R3, R4, and /or R5 are hydI[Iogen and /or pis 0) conprises of:

4 (I1): NL 3N RRANN R5

Process a) reaction of a pyrighdi neyof fQrmhk
20 (I'l) wherein L is a displaceable -@ with an aniline of fornula
[11

(rrr)y: 112N (R2) PR OO r ocesst b) reacting a conmpound of
formula (1V): WO 03/076436 PCT/ 00983 8HNN(R)p N2/ ~R S OO
(I'V) with a conpound of formula (V): RX IdQTFQS T 3
(IV)
with a compound of formula (V):
llzx
N
v
3
R
4
RN
—N
RS
5 V)

wherein T is O or S; R* may be the same or different and is C;_galkyl;
Process c) for compounds of formula (I) where R'is aminoor a group R'-NH,-; reacting a

pyrimidine of formula (VI):

N_ N (RY),
T
3 =N X
R 2
. O O
R\N AN
=
R5
10 (VD)
wherein X is a displaceable group; with an amine of formula (VII):
R*-NH,
(VII)

wherein R* is hydrogen or R';

15  Process d) reacting a pyrimidine of formula (VIII)



R RNN R55 (V) wherein Tis 0 or S; Rx may be the same or different
and is C _6al kyl; Process c) for conpounds of fornmula (1) where R is amno
or a grouwwoOR3ANMH26 ; reacting a pyrimdine of formula (VI PCTNBI306RIS} P 3 /
N/ ,X R//S\\ ROO --N\ RN 5136 (VI) wierein X is a displaceable
group; with an amne of formula (M1): Ra-NH2 (VII) wherein Ra is

hydrogen or R ; 15 Process d) reacting a imdine of formula (M11) WO
03/ 076436 PCT/ GB03/00983 -17- N N Qljl/ --N ~-- N RS (MIl) wtha
conmpound of forrmula (IX): Y (R2) P
3 =N
R
4
R
o
RS
(VIID)
with a compound of formula (IX):
Y (Rz)p
/l{1
O\
5 (IX)

where Y is a displaceable group;

Process e) for compounds of formula (IF); oxidising a compound of formula (X):

N N &
~
T
3 ~N

R S

!
_R

X)
10  and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.
L is a displaceable group, suitable values for L are for example, a halogeno or
15  sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or
toluene-4-sulphonyloxy group.
X is a displaceable group, suitable values for X are for example, a fluoro or chloro
group. Preferably X is fluoro.

Y is a displaceable group, suitable values for Y are for example, a halogeno or



S\\ 00 5 (IX) where Y is a displaceable group; Process e) for conpounds
of formula (I1F); oxidising a conpound of formula (X): H(R2 P NN 3 N/
,R RS WOR3M6436- N R (X) 10 and thereafter if necess&cy/GBop/oemsaverti ng
a conpound of the fornula (1) into anofgher conpound of the fornula (I);

ii) renoving any protecting groups; iil) formng a pharmaceutically
acceptable salt or in_.vivo hydrolysable ester. L is a displaceable group,
U t by PR s SRl SRetrds af st Gt RS BRSNS ory

group, PRI@¥EWPlsGodo.Chl oro, brono, nethanesul phonyl oxy or

t ol uene- 4- sul phonyl oxy group. X is a displaceabl e group, suitable val ues

for X are foSpestnysiaetjoneconhtiionpfarthecatione ecacgersupe asFolpes.ably X is fluoro. Y

i di spl bl . , i.t abl I A f | e, hal
or V0 0%rovenas pEmGbissah s gl i BiaRy oGt HER sl o

bronp, pdgepr trifluoromethanesul phonyl oxy group. Preferably Y is iodo.
Specific Teaction conditions for the above reactions are as foll ows.

Pr ocessiah tiryprestndé ofessuithble splvantafo( ¢Xampaaa ketond surbsis aetdrerananaldohdl suchray be
reacted 5 to [

o o oL Skl o 0 RN Sl S SR Bl P © 2
ar omat i Ry HN9GRAHRMestMEbraSul ML 818 & exMnPRE dWho¥SiE ki db&Pas
hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or formic acid (or a
10  suitable Lewis acid) and at a temperature in the range of 0°C to reflux, preferably reflux; or
ii) under standard Buchwald conditions (for example see J. Am. Chem. Soc., 118, 7215; J. Am.
Chem. Soc., 119, 8451, J. Org. Chem., 62, 1568 and 6066) for example in the presence of
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
15  carbonate or an organic base such as potassium-z-butoxide, in the presence of a suitable ligand
such as 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl and at a temperature in the range of 25 to
80°C.
Pyrimidines of the formula (II) where L is chloro may be prepared according to

Scheme I:



optionally in the presence of a suitable acid for exanple an inorganic acid
such as hydrochloric acid or sul phuric acid, or an organic acid such as
acetic acwooen7dse6 mi c acid (or a 10 suitable Lewis acid) aou/GRo3@0983
tenperature in the range of OC to reflux, preferably reflux; or ii) under
standard Buchwal d conditions (for exanple see J. Am Chem Soc., 118, 7215;
J. Am Chem Soc., 119, 8451; J. Og. Chem, 62, 1568 and 6066) for
exanpl e in the presenceRof palladiumacetate, in a suitable solvent for
exanpl e an aromatic solygent such as taWidene, benzene gr xyygne, with a

sui tabl e base for ex | @gdn i norganicl|base such as gaestym 15 carbonate or
an organi ¢ base such $s pot assi um texkde, in the|lpresence of a suitable
ligand such as 2, 2¥<bi I phenyl p sphiﬁ%ﬁ-l,l'- | and at a
tenperature in the rangge of 25 to 80C Pyrimdines of [the formula (11)
where L is chloro gay prepar edN&dermdBught o Sche : WD 03/ 076436

PCT/ GB03/ 00983 -19~™ W' N, RX NB0OI\ NH2 ~1 H hNHﬁ3\T~2 23N RR 4
NaOWe, n-BuCH 4 R--N Ma0QC RAN NN R5 (V) R5 (M| N2 HA (ag) N
\' OH SCa27 0 (I1) [ R--N (lIla) R5 N Schene

(VIID)
NaNO,
HCI (aq)
N OH
T
SOCl,, A
(II) - R3 ~ N
4
R—
N (I1a)
—N
RS

Scheme 1
Anilines of formula (IIT) are commercially available compounds, or they are known in
the literature, or they are prepared by standard processes known in the art.

5 Processb)  Compounds of formula (IV) and compounds of formula (V) are reacted
together in a suitable solvent such as N-methylpyrrolidinone 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 presence of a suitable base such as, for example, sodium hydride, sodium
methoxide or potassium carbonate.

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



Anilines of fornmula (111) are commercially avail abl e conpounds, or they are
known in the literature, or they are prepared by standard processes known
in the arwo 03/0Ruscess b) Conpounds of forrmula (I1V) and comrpow@Bbs/oasss3f or nul a
(V) are reacted together in a suitahlg.solvent such as

N- net hyl pyrrol i dinone or butanol at a tenperature in the range of

100- 200C, preferahgly in the range of 150-170C. The reactiafjI is preferably

conducted in the ce of a suitable base such as, exanpl e, sodi um
hydri de, sodi um netthoxi de orMeMigBsSiHin car bonate. 10 npounds of fornula
(V) may be prepdre ccor di ng—t+e—Sehere—2—W8 03/ 0F64 CT/ GB03/ 00983 -20
HOOHd MeMBr, E}? -N R -N20°20C R5 (Va) R5 (Vb) 02/ dioxan. 0 O
DMFDMA, A (V) R-- V C R5 Schenme 2 Conpounds of Rula (1V) and (Va)
are commercially ?\7: &¥hk conpounds, or they are kgfown i AVPhe literature,
or they are prepgred by standard processes known inthe art. 5 Process c)
Compounds of fornmula (VI) and am nes of fornula (VII) e reacted
together in the presence of an inert solvent such as N-|nethyl pyrrolidinone
or pyridine, in the presence of a base for exanple an |i#6k¥ani c base such
as caesium carbonate or in the presence of an organic se such as excess

(VI1) and at a tenperature in the range of 25 to 80C. npounds of formula
(VI) (wherein X is chloro) nay be prepared according +o @0 Schene 3: N N
(R2) P DMFDMA, A
V) - RLGN
>:N (Ve)
RS
Scheme 2

Compounds of formula (IV) and (Va) are commercially available compounds, or they
are known in the literature, or they are prepared by standard processes known in the art.

5  Process c) Compounds of formula (VI) and amines of formula (VII) may be reacted
together in the presence of an inert solvent such as N-methylpyrrolidinone or pyridine, in the
presence of a base for example an inorganic base such as caesium carbonate or in the presence
of an organic base such as excess (VII) and at a temperature in the range of 25 to 80°C.

Compounds of formula (VI) (wherein X is chloro) may be prepared according to

10 Scheme 3:
N R R,
T
R3 ~N SOCl,, CISO,H
> (VD
4 0°C
R\N
(VIa)
RS
Scheme 3

Compounds of formula (VIa) may be prepared according to Process a, Process b or
Process d but wherein compounds (IIT), (IV) and (IX) are not substituted by R'SO,-.
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.



R NSOO 21 CASBH (MI) RANOC\ (Vla) N R S Scheme 3 Conpounds of formula
(VIa) may be prepared according to Process a, Process b or Process d but
wherein owopsearadss (111), (1V) and (I X) are not substitut edCiDAGHR3/BBR3. 15
Process d) Conpounds of formula (VIIl)y@and am nes of formula (IX) may be
reacted together under standard Buchwal d conditions as described in

Process a. 03/ 7643 PCT/ s of, conpounds of
formula (M1 ?eF }&E&SO CB@B‘”?'}%O g ?ﬁ(Vﬁédn%%sﬁﬂ sdt 10 ?l Ia (I'X) are
comer ci al | y CRupoLadl & f6@RNPUNXY Sire @Fmrhér@a11§a0ail b RAMMPolnds)8r Ihel afeat ur e, or
they are prepared by standard processes known in the art. Am nes of fornula

(M) ar bn@\mrmnethelhgﬂratyreaoanhbﬁm@rmrqsidmﬁd@da&pmmwé&mewnnmvm a5 the

literature, the ared b ndar. rocesse t he .ar
Process e) l?&?ﬁlﬂrea“(@éerﬁb@yﬁéa'g@fa@%uﬂ 9@9’ 3??93}0&' B phur
oxi dati gf ht&‘aﬂﬂlé tdr‘ﬂ{b?;uaré &e?&wwk@nma PEbchMEN 1R RYKONt. de and
trifluoroacetic acid at enperature, or oxone in nmethanol and acetone;

or titaffiremss @dpmopnnisief @)ndulcalﬁXén@yrby@m#md@mdd@tandaﬂdwumhur exidatiane; at a
t enper at ur

he ra eof to refl b t
t enper af?ﬂ‘ﬁt‘orfﬁe) d’émgihy BERUPH O % @ngﬁgﬁa%é%g{%ﬁgﬁggrﬁg‘%g ‘$ess
descri b%fil% ﬂ\fﬁetlfxaﬁlrol hiBaceR6) p&"tﬁ&dl@fﬂ 1Qicpr@po§‘(%%5 Rmehe hyiropHrékidd f)buppt
wherein the sul phone of fornula (IF) is a sulphide. 1n one aspect of the

i nvent i acetate e aeergerpucyvinditiraagpofo@’€sts réfbux, preéq:rablwragomaaorqmu%p@faturhor mul a
(I') which is a process, sel ect ed fromProcess a), Process Process c) or
Pr od@ss d) CogipopndsRfifaenula Somay B Prepared H%&ﬁllp&?esstc}?é%qu@ aYeof\c&’r H'é'?d a

11 o iBRrsBbRBFAEAARGERTRHA, B LT i ChMthe B [ MIERR ) 1

conpounggiphide. t he present invention nmay be introduced by standard aromatic
substltutlon reactions or generated by conventional functional group
nodi fi cati ondn ene #seectef fherinyentign, thersdtiPray led a Proces TopRicRY IR ECPPRRIBE Sés

ment i OrHia?grmau 29 &? Wh?crrllq roscgscsrge%&%d Ifrrz)% pgocessl ar) }’ro%esgrb?Cﬁr%%es@%ﬁ)&clt’m%esstc}).e

15 In another aspect of the invention, there is provided a process for preparing a
compound of formula (IF) which is Process e).

It will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately

20  following the processes mentioned above, and as such are included in the process aspect of the
invention. Such reactions and modifications include, for example, introduction of a
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation
of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution

25  reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group. Particular examples of modifications

30 include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric

acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.



i nvention. Such reactions and nodifications include, for exanple,

i ntroduction of a substituent by neans of an aromatic substitution
react i on,wopednoi4s®n of substituents, al kylation of substiPCoaRos/069306

oxi dation of substituents. The reagentg® .and reaction conditions for such
procedures are well known in the chemcal art. Particul ar exanples of

aromati c substi.tution 25 reactiqQns | I uction. Q Ltro
group using 6”6@5?15'9 ?)gtagarema‘%ﬁithé é%fé{?g{)ﬁgg_r%agﬁ?%%éﬁﬁ)gﬁah rel(gr# r(;E%?/P%’group
usi ng, h&desRNAdRIEble 8Lt aflddehslEvaRBubLin the 8ethpoungl ChedfstarkkdWhéeum
trichloride) under Friedel Crafts conditions; the introduction of an al kyl

group Dsitestjomis necksphrytnaldesiebiandlseiigde metheds Erprotaetion) aigrkrawmiotthesehl or i de)

under Fr,.edel af t condi tions:. and the i duction,of a.halo 0 group.
Part i cufﬂﬁe‘&?at%%’séo V%%Iﬁ POLCHBR ETOYB° AL :B%ggecﬁﬁem?oé%’(g? Von Sg@ggﬁni tro
group t gra@ficeAfdmRudFB6R s&YT MrGRY¥®MRbestiveat@pd in®Orghiie S9g®@eas, iTokn Wildy a

ni ckel catalyst or treatnent wwth iron in the presence of hydrochloric

aci d wi aid Benst 198)). Drisdidréastantsfinglpdg/groupssuci aniirinos earponyrgrhygioxy it may

al kyl su| phony] . WO 03/ Q76436 PCT/ GBQ3/ 00983 -22.1t will also be

Sbby el F BTl PrCO e i HSOPERL gt RenEeBHeteatsiinn o mmy be

necessary/ deaid,albi8 ptedin@le®Gilp BRYn HAMSIdr 16 A6 Boub s, f e xaMpROUMASy The

i nstances where protection is necessary or desirable and suitabl e nethods

for progeupifonexameplk anwikaney! ghmpeuctsis dceedl anplkorgcabany! gonp ot examzple a
rotectin r oups be used.in accordance with standard 5 practice (for

PP e s G g et bp BES G MRRG, SR 4% e ERe- BpoR S b o

W1 ey ?&Qx§t9ﬁl%,beﬁ,%aclﬁycar_%l=i§; ofl dn ArEAGFAIY, SoricREMPRSHS AU PEheSdépidtasioRM No,

carboxy or hydroxy it ‘may e desirable to protect the group in sone of the
r eact i onenditgortsifontdd abevegiratectingsgroupsieeessarly venyi wigh theshpice of pratecting no or

al kyl am no oup.is, for exanple, an,acyl royp, for exa e an_al kanoyl
Gt oup- s SERPALC G fhamSh 4 akeoup v b AR Rs AR Eoffofin

met hOXyﬁﬁJyPQ@ME ma?tbQQé}iG@erd%f‘é’)lanﬁﬂe,tbP' B E XS EAWN 1010 B ¥k BeOBiRe @R as an alkali

aryl met hoxycarbonyl group, for exanple” benzyl oxycarbonyl, or an aroyl
group, tetalbydnopide, foenzayple lithemde poditm diydonidec Attdimalivaly af a¢yl gfvapabdve

protectin roups necessarily vary with the chaice of pratectin roup.
Thos. 1 o £ eBiudisliartail G29P my o6 bt te eafm P R EymeR Aty Beuie)
group ogg Ao ISV, sﬁlgﬁﬁiﬂ: SEPhoBshor@ TBMESH tfi orBARAPhE aRY aliydrol ysis with a
sui tabl e base such as an alkali 15 netal hydroxide, for exanple lithium or

sodi um hydimetkbxiearbahylegroag sucklay adanzyboxycarbonyd gsaupmayalss mmoved; fenexempbony |

roup nay be renoved, for exanple, b reatment with a suitahle acid as
By r bchPYAYSOEGTBR ST GBS oRhiT PR PG PTG RertRer hatie PN’ an

oy o= GRS UGS AP PRI NPT ooy
or by t peafanearhinvigréupas Lfenexsample, a phthaloyl group which may be removed by treatment
with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.
A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
25  arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by
30  hydrogenation over a catalyst such as palladium-on-carbon.
A suitable protecting group for a carboxy group is, for example, an esterifying group,

for example a methyl or an ethyl group which may be removed, for example, by hydrolysis

with a base such as sodium hydroxide, or for example a t-butyl group which may be removed,



20 acid for exanple boron tris(trifluoroacetate). A suitable alternative
protecting group for a primary amno group is, for exanple, a phthal oyl
group whiwb oamyesbe renoved by treatnment with an al kyl am meT/drs/oedsanpl e
di met hyl am nopropyl am ne, or with hydrgzine. A suitable protecting group
for a hydroxy group is, for exanple, an acyl group, for exanple an

| k tyl | f.or . le .
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protecting group. s, for exanple, an acyl group such as an al kanoyl or
an ar oybvgrasuplysasudbeis pahasiend;onfaarbosxanpl e, by hydrolysis with a suitable

base such as,an aJ%?Ii nmet al h¥proxid ,tfor exang“e Iithh§n1o sodi.um

nydr oxi de. AN BRSNS SFQRPAMA S RO YR et ATLEAVEUEN Sgedn ERYOTedt BUBE may be
r emoy edeodvehitiGaR FRhRiquéywd Pkibid iAaRN&@icnfval@er a catal yst such as _

pal | adi um on-carbon. "A suitable protecting group for a carboxy group is,

for exanpl e, Aantagsshherdifihdfong thg camppoundlpdefmed mpthe presaritinydntion passegsehyl group
whi ch .b nved, for. | .by hydr.ol.ysi Wi t h
o T8 S LR S R SR R RS, v
03/ 076489 PnMEFRPBPAQRAG I theZdnfpBln® MR Sropdited MERbIEREssHM, thr &Anped, d, for

exanpl e an organic acid such as trifluoroacetic acid, or for exanple a
benzyl gsiogthewhocdureayetymt meWdve20442% exanpl e, by hydrogenati on over a

tal yst | 1 adi -carbon. .Th tecti b d
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defined in the prese i nventi on possesses ~anti-cell-proliferation

acti vi t deraosdiragsl a2 T i -coateaahti@sior dodey imthiealinge25bpM tevied! incthaln gieofassam t he
CDK inhibiporg.activit of the conpound. These properties nmay be assessed,
for exafpicabe ﬁ%%%b0%4ﬁ;%8rocedures set out in WD 02/04429. 10 Al though the
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structural c genera I'vity possessed by conpounds of t

f or nyl adédcribedin WO 02/eaan9sdre ai el ravige |G tcomdent rati ons or doses in the
range 250Mto 1InMin the in vitro assay _described in W 02/04429. Typica
| C50 val ues Pseordigpearitghesfaspaseol the Enenéen hiers proytded aphafpreeditsl assay 15

described in. VWO 02/ 04429 are (n the range. t-GarilYh (AC ding to a
furtherC%@B%%?mb %F éOF‘9§%fﬂ%ﬁnbﬁﬁﬁé@ﬁgﬁﬁggyh‘38 a pﬁ Tﬁ%ﬂeutica
conposi phathashlitihllF aciepiabRSalR oPyNiivE IBjdAcly el stk khegeddf astdetinédligreinbefote) , or

2 in association with a pharmaceutically-acceptable diluent or carrier.

20 The composition may be in a form suitable for oral administration, for example as a
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository.

In general the above compositions may be prepared in a conventional manner using
25  conventional excipients.
The compound of formula (I) will normally be administered to a warm-blooded
animal at a unit dose within the range 5-5000 mg per square meter body area of the animal,
i.e. approximately 0.1-100 mg/kg, and this normally provides a therapeutically-effective dose.
A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of
30  active ingredient. Preferably a daily dose in the range of 1-50 mg/kg is employed. However

the daily dose will necessarily be varied depending upon the host treated, the particular route



pharmaceutically acceptable salt or in vivo hydrol ysable ester thereof, as
defined hereinbefore in association with a pharmaceutically-acceptable
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rectal, s
lymphoid malignancies and solid tumours such as carcinomas and sarcomas in tissues such as

the liver, kidney, prostate and pancreas. In particular such compounds of the invention are
expected to slow advantageously the growth of primary and recurrent solid tumours of, for
example, the colon, breast, prostate, lungs and skin. More particularly such compounds of the
25  invention, or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, are
expected to inhibit the growth of those primary and recurrent solid tumours which are
associated with CDKs, especially those tumours which are significantly dependent on CDKs
for their growth and spread, including for example, certain tumours of the colon, breast,
prostate, lung, vulva and skin. Particularly “cancer” is selected from leukaemia, breast cancer,
30  lung cancer, colorectal cancer, stomach cancer, prostate cancer, bladder cancer, pancreatic
cancer, ovarian cancer, liver cancer, kidney cancer, skin cancer and cancer of the vulva.
It is further expected that a compound of the present invention will possess activity

against other cell-proliferation diseases in a wide range of other disease states including



prostate, bladder, pancreas and ovarian cancer. Thus it is expected that a
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According to a further feature of this aspect of the invention there is provided a

method for producing a cell cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded
animal, such as man, in need of such treatment which comprises administering to said animal
an effective amount of a compound as defined immediately above. Particularly, an inhibitory

25 effect is produced by preventing entry into or progression through the S phase by inhibition of
CDK2, CDK4 and/or CDK®6, especially CDK2.

According to a further feature of this aspect of the invention there is provided a
method for producing a cell cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded
animal, such as man, in need of such treatment which comprises administering to said animal

30 an effective amount of a compound of formula (I) or a pharmaceutically acceptable salt or in

vivo hydrolysable ester thereof as defined herein before. Particularly, an inhibitory effect is
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which comprises a compound of the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, as defined herein before in association with a
pharmaceutically-acceptable diluent or carrier for use in the treatment of cancers (solid
tumours and leukaemias), fibroproliferative and differentiative disorders, psoriasis,

25  rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies,
atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute and chronic
inflammation, bone diseases and ocular diseases with retinal vessel proliferation, in a
warm-blooded animal such as man.

In a further aspect of the invention there is provided a pharmaceutical composition

30 which comprises a compound of the formula (I), or a pharmaceutically acceptable salt or in

vivo hydrolysable ester thereof, as defined herein before in association with a
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conditions with 15 lphar maceut i cal agents.
alkaloids and analogues such as vincristine, vinbalstine, vindesine, vinorelbine; taxanes such
20  as paclitaxel and docetaxel; topoisomerase I inhibitors such as irintotecan and topotecan;
cytotoxic antibiotics such as doxorubicin, daunorubicin, mitoxantrone, actinomycin-D and
mitomycin; and others such as etoposide and tretinoin.
In another aspect of the invention, the compound of formula (I), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof, may be administered in association with a
25  one or more of the above pharmaceutical agents. In this instance the 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 means, for example topical administration.
Therefore in an additional feature of the invention, there is provided a method of
preventing hair loss during treatment for one or more malignant conditions with
30 pharmaceutical agents, in a warm-blooded animal, such as man, which comprises

administering to said animal an effective amount of a compound of formula (I), or a

pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.
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20  b) a pharmaceutical agent for treating malignant conditions that is known to cause hair loss; in
a second unit dosage form; and
¢) container means for containing said first and second dosage forms.

According to another feature of the invention there is provided the use of a compound

of the formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof,
25  in the manufacture of a medicament for the prevention of hair loss during treatment of
malignant conditions with pharmaceutical agents.

According to a further aspect of the present invention there is provided a combination
treatment for the prevention of hair loss comprising the administration of an effective amount
of a compound of the formula (I), or a pharmaceutically acceptable salt or in vivo

30  hydrolysable ester thereof, optionally together with a pharmaceutically acceptable diluent or

carrier, with the simultaneous, sequential or separate administration of an effective amount of
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cycl e i ghi Pt Hef§lcfGaL defined hereinbefore may be: surgery,
radi ot herapy or chenot herapy. Such chenot herapy may cover three main

categori(ig)s cytostatic agents such as antioestrogens (for example tamoxifen,toremifene,

raloxifene, droloxifene, iodoxyfene), progestogens (for example megestrol acetate), aromatase

20  inhibitors (for example anastrozole, letrazole, vorazole, exemestane), antiprogestogens,
antiandrogens (for example flutamide, nilutamide, bicalutamide, cyproterone acetate), LHRH
agonists and antagonists (for example goserelin acetate, luprolide), inhibitors of testosterone
5a-dihydroreductase (for example finasteride), anti-invasion agents (for example
metalloproteinase inhibitors like marimastat and inhibitors of urokinase plasminogen activator

25  receptor function) and inhibitors of growth factor function, (such growth factors include for
example platelet derived growth factor and hepatocyte growth factor such inhibitors include
growth factor antibodies, growth factor receptor antibodies, tyrosine kinase inhibitors and
serine/threonine kinase inhibitors); and
(iii)  antiproliferative/antineoplastic drugs and combinations thereof, as used in medical

30  oncology, such as antimetabolites (for example antifolates like methotrexate,
fluoropyrimidines like 5-fluorouracil, purine and adenosine analogues, cytosine arabinoside);

antitumour antibiotics (for example anthracyclines like doxorubicin, daunomycin, epirubicin
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20  compound of formula (X). A particular compound of formula (X) is 4-(1-isopropyl-2-
methylimidazol-5-yl)-2-[4-(methylthio)anilino]pyrimidine (Method 86).
Examples
The invention will now be illustrated by the following non limiting examples in which,
unless stated otherwise:
25 (i) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambient temperature, that is, at a temperature in the range of 18-25°C;
(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals;
4.5-30mmHg) with a bath temperature of up to 60°C;
30  (iii) chromatography means flash chromatography on silica gel; thin layer chromatography
(TLC) was carried out on silica gel plates,

(iv) in general, the course of reactions was followed by TLC and reaction times are given for

illustration only;
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and/or sulphur atom have not been resolved;

(xii) where a synthesis is described as being analogous to that described in a previous example

the amounts used are the millimolar ratio equivalents to those used in the previous example;

20  (xvi) the following abbreviations have been used:

DMFDMA dimethylformamide dimethylacetal;
DMF dimethylformamide;
EtOAc ethyl acetate;
ether diethyl ether;
25 MeOH methanol; and
DCM dichloromethane;

xvii) where an Isolute SCX-2 column is referred to, this means an “ion exchange” extraction
cartridge for adsorption of basic compounds, i.e. a polypropylene tube containing a
benzenesulphonic acid based strong cation exchange sorbent, used according to the

30  manufacturers instructions obtained from International Sorbent Technologies Limited,
Dyffryn Business Park, Hengeod, Mid Glamorgan, UK, CF82 7RJ;
xviii) where an Isolute amine column is referred to, this means an “ion exchange” extraction

cartridge for adsorption of acidic compounds, i.e. a polypropylene tube containing a amino
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sol ution_of 2-anilino-4- , . . .
(3ml) added. The mixture was stirred for 15 minutes and the volatiles were evaporated in

vacuo. Water (20ml) was added and extracted DCM (2 x 25ml). DCM was dried and

evaporated in vacuo. The residue was purified by flash chromatography on silica gel eluting
with DCM:MeOH (100:0 increasing in polarity to 97:3) to yield a white foam. The white

20 foam was dissolved in MeOH (3ml) and treated with 1M HCI in ether (0.55ml, 0.55mmol).
The solvent was evaporated in vacuo and the resultant solid triturated with ether, collected by
filtration and dried under vacuum at 60°C to yield the title compound (128mg, 47%) as a
yellow solid. NMR: 1.05 (t, 3H), 1.30 (t, 3H), 2.76 (s, 3H), 2.88 (m, 2H), 3.32 (m, 4H), 4.76
(m, 2H), 7.37 (d, 1H), 7.52 (m, 1H), 7.73 (d, 2H), 7.90 (d, 2H), 8.43 (s, 1H), 8.65 (d, 1H),

25 10.14 (brs, 1H); m/z 431.

Examples 2-41

The following compounds were prepared by the procedure of Example 1 using the
appropriate amine and 2-anilino-4-(1-ethyl-2-methylimidazol-5-yl)pyrimidine (Method 30;
30  Examples 2-11, 15, 16, 31-34), 2-anilino-4-(1,2-dimethylimidazol-5-yl)pyrimidine (Method
34; Examples 12-14), 2-anilino-4-(1-isopropyl-2-methylimidazol-5-yl)pyrimidine (Method
31; Examples 17, 18, 23-30 and 35-41), 2-anilino-4-[1-(2-methylpropyl)-2-methylimidazol-5-
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(t. 3HI332E2 (@% 3 I8 (1280, 318, 240 (T6HICAT1 (5, 3H), 291 (5, | 425
1H), 4.72 (q, 2H), 7.34 (d, 1H), 7.74 (d, 2H), 7.83
(d+m, 3H), 8.43 (s, 1H), 8.68 (d, 1H), 10.11 s,

L

1H)
4* | Et NH | AN 1.30 (t, 3H), 2.75 (s, 3H), 4.18 (d, 2H), 5.78 (q, 518
= 2H), 7.40 (d, 1H), 7.72 (d, 2H), 7.80 (d, 1H), 7.88

(d, 2H), 7.94 (d, 1H), 8.29 (t, 1H), 8.48 (s, 1H),

8.60 (s, 1H), 8.70 (d, 1H), 10.18 (s, 1H)

55 | Et NH\/\(/N\ 1.25 (t, 3H), 2.49 (s, 3H), 2.72 (s, 3H), 2.95 (m, | 468
4 2H), 3.16 (m, 2H), 4.73 (q, 2H), 7.39 (d, 1H),

7.75 (d, 2H), 7.78 (m, 1H), 7.90 (d, 2H), 8.48 (s,

1H), 8.67 (d, 1H), 10.20 (s, 1H)

6° [Et | MH N 1.25 (t, 3H), 2.70 (s, 3H), 2.82 (m, 2H), 3.04 (m, | 464

7 2H), 4.72 (q, 2H), 7.38 (d, 1H), 7.63 (m, 2H),

7.70 (d, 2H), 7.88 (d, 2H), 8.01 (d, 1H), 8.41 (s,

1H), 8.60 (m, 2H), 8.65 (d, 1H), 10.15 (s, 1H)




N 2H), 4.74 (q, 2H), 7.38 (d, 1H), 7.70 (d, 2H), 7.78 (t, 1H), 7.88 (t,
4H), 8.42 (t, 1H), 8.47 (s, 1H), 8.68 (d, 1H), 8.78 (d, 1H), 10.19 (s, 1H
3 3 Et NHv0O\0307@86 (t, 3H), 1.40 (s, 6H), 2.71 (s, 3H), 2. 9CT(GBOIARB3 1H),
4.72 (q, 2H), 7.34 (d, 1H), 7.74 (d, 2249, 7.83 (d+m 3H), 8.43 (s, 1H),
8.68 (d, 1H), 10.11 (s, | 4 4 Et NH1.30 (t, 3H), 2.75 (s, 3H), 4.18 (d,
2H), 58t Toit—N-CF—2H— 40— ;.., F— 7t —BO— Tt
7.88 (HEXIIK, Ko, (d, 1H), 8.%‘3\71& 8. 48 (s, 1H), 8.60 (s|M#), |s.70
(d, 1Hj NS, - T 2 3H),
2.05 (17 468 (R om g (m“ﬁF%g,<*’z?.ﬁ?3§-78,<§??ﬂ}’,3‘f}?‘§gi%?ﬂ?éﬁ: =
2H), 7|%8|(m |1H), 7.80.4d, 2HpH)847B(d,2H), 159 (d, 8HG,7 €8N, M), 7.700 20 (s 1H)
Et NH }.29 (t) 3H, 2.7 (s, 3H), 2.82 (m 2H), 3.04 (m 464 N pH), 4}72
(q, 2H],” 7.38]|(d, 1H), 7.63 (mmfl), 7884g, 2H). 8A8)(s, IH)gB.684d. IFD) | | 8. 01 id,
1H), 8l41{(s, | 1H), 8.60 (m 2, 8. 65 (4, «10.15 (s, 1H) WO 03/ 07¢436
by cobal dooss oa B R R el P s B0, (t. 3H)., 2.70 (s, |3H),
3.08 (1 1NaNt B, 242 (2 660, 2. m27H 8.70ds, 1Hx817. 48
(t, 1H 4]\{ H))’ Z Hl ?(W )3 3 1H, 9|15
(d. 1H 3H)22181tm2;&»,472(g,22f@s738&911 ,50 m 2H),
2.71 (%, . ( . N 7]60
(t, 1H . (7%% ﬁﬂ? 2%1@(%5@3 g&'( 10. 18 (s,
1H) 19| Et| -N|1.25 (t, 3H), 1-54{)(8'158?&')1H)2101f‘8 SIHBH) | 2 34 (t 481 INH NH
2H), 2l72 (m |5H). 4.72 (q. 2H). 47 (t, 1H), 7.59 (s, 1H),
7.71 (4932, [7.88 (d, =N 125 (t, 3H) 154(m 2H), 2.14 (s, 3H), 2.34 (t, | 481
NH
N”V\/E< 2H), 2.72 (m, 5H), 4.72 (q, 2H), 7.36 (d, 1H),
7.47 (1, 1H), 7.59 (s, 1H), 7.71 (d, 2H), 7.88 (d,
2H), 8.43 (s, 1H), 8.67 (d, 1H), 10.12 (s, 1H)
10 |Et | NH N 1.25 (t, 3H), 2.70 (m, SH), 2.81 (t, 2H), 3.08 (m, | 465
9 | @ 2H), 4.72 (q, 2H), 7.37 (d, 1H), 7.64 (m 1H), 7.71
(d+s, 3H), 7.89 (d, 2H), 8.45 (s, 1H), 8.68 (d,
1H), 9.19 (d, 2H), 10.14 (s, 1H)
11 [Et |y N 1.20 (t, 3H), 2. 38 (s, 3H), 4.04 (s, 2H), 4.58 (q, | 450
N~ 2H), 7.21 (m, 2H), 7.37 (d, 1H), 7.70 (m, 4H),
7.84 (d, 2H), 8.41 (d, 2H), 9.80 (s, LH)
12 | Me 1\;/5\ 2.35 (s, 3H), 3.20 (t, 2H), 3.95 (s, 3H), 4.35 (t, 473
N
10, NH 2H), 7.20 (d, 1H), 7.65 (s, 1H), 7.75 (m, 3H),
12 7.93 (d, 2H), 8.30 (s, 1H), 8.45 (d, 1H), 9.95 (s,
1H)
13 | Me 1\;/5 2.35 (s, 3H), 3.12 (m, 2H), 3.95 (s, 3H), 425 (t, | 472
I NA~o Z 2H), 6.65 (d, 1H), 7.2 (d, LH), 7.60 (s, 1H), 7.7
(m, 3H), 7.9 (d, 2H), 8.25 (d, 1H), 8.82 (d, 1H),
9.9 (s, 1H)
14 | Me | NHL_~_O A\ 1.84 (m, 2H), 2.40 (s, 3H), 2.90 (t, 2H), 3.95 (s, | 468
10, N~g | 3H), 4.20 (t, 2H), 6.25 (s, 1H), 7.25 (d, 1H), 7.50 | (M-H)
13 (brs, 1H), 7.65 (s, 1H), 7.75 (d, 2H), 7.95 (d, 2H),
8.45 (d, 1H), 8.65 (s, 1H), 9.95 (s, 1H)




2H), 8.43 (s, 1H), 8.67 (d, 1H), 10.12 (s, 1H) 10 Et NH 1.25 (t, 3H), 2.70
(m 5H), 2.81 (t, 2H), 3.08 (m 465 N N2H, 4.72 (q, 2H), 7.37 (d, 1H),
7.64 (m 1W,03/876436 (d+s, 3H), 7.89 (d, 2H), 8.45 (s, 1H), @CEKHB0d/P09IsiH),
9.19 (d, 2H), 10.14 (s, 1H 11 Et N Hg3s" 1.20 (t, 3H), 2. 38 (s, 3H), 4.04
(s, 2H), 4.58 (g, 450 2H), 7.21 (m 2ZH), 7.37 (d, 1H), 7. 70 (m 4H), 7.84

géész(H;,Ex;i-lfr} R3s5 (t, 473 1} NM% 0 2H)'MT ;; 20 (d, \il—l) '7’65 (JM/EH) fr-
13w [IE TR L;ffltg’ T3 13 12 (O M5 18 | DA S T8 G| M -y
2H), 665 |( 7@, 1H) 28, $81 (tSZH)“ﬂ)46(31 zmmns@zznz,.mid, 2H)
5 o0 (] %E)D’ A SO WA R L AR 76882(9?32'43),(3’7. Al
(226,15] 2157'(3? (1II\—4|)H)8 5t Eg,rslr%Iﬂzg(sgg%cé(éf%qﬁko@%?g%gg%a nET/ Chosy (()8’83
2’56 (foAgs |Neb o9y 5. on | G SRR AT @ g 45 a3
1H), 7[49 |(t, |1H), 7.72 (d, 2HpH)72.88(¢@FDZH3 (t BN, 280478, 5 (d, [1H),
Lo 12 o 1075 000 (100 o B30 0 g 8, gy, 0 (5585
16.4?2(1 . 1F?,H)7-72 (d, 2H), 7188 @nrk42 8; B, 8%5 (dHH), B0.62({d] 1H),
1H)
17 |- /k 1.01 (d, 6H), 1.50 (d, 6H), 2.79 (s, 3H), 2.84 (q, | 459
pr| "0 2H), 3.30 (t, 2H), 3.50 (m, 1H), 5.56 (m, 1H),
7.24 (d, 1H), 7.49 (t, 1H), 7.70 (d, 2H), 7.88 (d,
2H), 8.42 (s, 1H), 8.68 (d, 1H), 10.17 (s, 1H)
18 |- | Mo ~o~—— | 0.88 (t, 3H), 1.42 (quin, 2H), 1.51 (d, 6H),2.77 | 459
Pr (s, 3H), 2.87 (q, 2H), 3.23 (t, 2H), 5.55 (m, 1H),
7.24 (d, 1H), 7.52 (t, 1H), 7.70 (d, 2H), 7.88 (d,
2H), 8.42 (s, 1H), 8.68 (d, 1H), 10.17 (s, 1H)
19 [i- | M~ (400MHz) 0.69 (d, 6H), 1.78 (m, 1H), 2.69 (s, | 445
Bu 3H), 2.88 (m, 2H), 3.20 (s, 3H), 3.32 (m, 2H),
4.60 (d, 2H), 7.36 (d, 1H), 7.56 (t, 1H), 7.73 (d,
2H), 7.73 (d, 2H), 8.42 (s, 1H), 8.68 (d, 1H),
10.20 (s, 1H)
20 |10 | N~ (400MHz) 0.72 (d, 6H), 1.06 (t, 3H), 1.78 (m, | 459
Bu 1H), 2.72 (s, 3H), 2.89 (g, 2H), 3.36 (m, 4H),
4.60 (d, 2H), 7.36 (d, 1H), 7.55 (t, 1H), 7.75 (d,
2H), 7.80 (d, 2H), 8.43 (s, 1H), 8.68 (d, 1H),
10.20 (s, [H)
21 [0 | VO~ o~ 0.70 (t, 3H), 1.03 (1, 3H), 1.60 (m, 2H), 2.73 (s, | 445
Pr 3H), 2.86 (1, 2.04), 3.32 (m, 4H), 4.69 (t, 2H),
7.36 (d, 1H), 7.57 (br s, 1H), 7.73 (d, 2H), 7.88
(d, 2H), 8.47 (s, 1H), 8.64 (d, 1H), 10.25 (s, 1H)




17 i- | 1.01 (d, 6H), 1.50 (d, 6H), 2.79 (s, 3H), 2.84 (g, 459 Pr NH-O
2H), 3.30 (t, 2H), 3.50 (m 1H), 5.56 (m 1H), 7.24 (d, 1H), 7.49 (t, 1H),
7.70 (d, ROO3076488 (d, 2H), 8.42 (s, 1H), 8.68 (d, 1H), POTKB0G®YIsIH) 18
i- 0.88 (t, 3H), 1.42 (quin, 2H), 1.5kgd, 6H), 2.77 459 Pr (s, 3H), 2.87
(q, 2H) 3.23 (t, 2H) 5 55 (m 1H) 7.24 (d 1H) 7. 52 (t, 1H) 7.70 (d,

2 QQ [ ol AL

—842—ss ) 8 68—t <197
(400|\/H)“5 By éﬁﬂeH) 1.78 (mwilﬁ), 2.69 (s, 445 Bu 3H), 2.88 M’ZzH)

3.20 ($5, 90 &3 m_ZHy, . : 3 : BT T, .73
0 (T [ PR g S, |
(400VH})  d.BF (d 6H), 1.06 (t21-13]-9.16drn?ﬁ{xm30469H)Bu6&Eﬂ)2H)Z.7B3 s, 3H),
2.89 ({, 2H), 3.36 (m 4H), 4. d, 2H), 7.36 (d 1% 7.55 (t,|1H), 1.75
(d, 2, |7.80 (d, 2H), 8.43 (édl 7.58 (v, (H), 7119 (4, 2Hp 7% (ds, 1H) 21 o-
0.70 (1, 3H), [1.03 (t, 3H), 1.|6Q( r3H), 2.86 (4,
2.04),|3.42 (I 4H), 4.69 (t, ?%V @5@%{1&%{%4%}{)@@51&(? ”,% 1] 7. 5 (d,
oH), 7188 1i(d, ) ~8.64 (d, 1A), 10.25 (s, 1P V\O@8407E436
PCT/ GBp3/ 40981 JI\/R Mz 22 n- NH1-1~-00.70 (t, 3H), 1.§0
(m 2H|, 2.Pr2 (h 431 Pr 2H), 3.16 (m 3H), 3.30 (t, 2H),
4.68 ({, 2H), . 7.56 (br s, 1H). 7.73 (d, 2H), 7.87 (d. 2H),
8.45 ($941HI, [8-65 (OKJ.H), T 19 (S, IHA) 23 1- T 484 NH N Pr 74g4- 484
25 |i- NH\/\N: 470
Pr
26 | i- NH\/\N/\ 486
Pr
27 ™~ 500
Pr 0
28 [i- | N~ 484
Pr
29 [0 | N~ 148 (d, 6H), 2.50 (s, 3H), 2.78 (m, 2H), 3.35 (m, | 417
Pr 2H), 4.62 (t, 1H), 5.68 (sept, 1H), 7.14 (d, 1H),
7.38 (br s, 1H), 7.48 (s, LH), 7.70 (d, 2H), 7.89
(d, 2H), 8.47 (d, 1H), 9.89 (s, 1H)
0 [ | i ~"0 1.55 (m, 8H), 2.78 (m, 5H), 3.18 (s, 3H), 3.36 (m, | 488
Pr /oy 6H), 5.58 (m, 1H), 7.25 (d, 1H), 7.41 (t, 1H), 7.69
(d, 2H), 7.89 (d, 2H), 8.19 (s, 1H), 8.68 (d, 1H),
10.19 (s, 1H)
31 | Et 1.22 (4, 3H), 2.75 (s, 3H), 3.10 (t, 2H), 3.96 (t, | 479
NH\/\O/© 2H), 4.74 (m, 2H), 6.85 (m, 3H), 7.22 (t, 2H),
7.38 (d, 1H), 7.76 (d, 2H), 7.85 (m, 1H), 7.92 (d,
2H), 8.49 (s, 1H), 8.63 (d, 1H), 10.24 (s, 1H)




Pr NNH 25 i- ~\NU 470 Pr 26 i- NH~~N* 486 Pr 027 i NH'~\N~ 500 Pr o
28 i- NH'/'-N 484 Pr 29 1- NH ~OH 1.48 (d, 6H), 2.50 (s, 3H), 2.78 (m
2H), 3. 35w0mB/07Al36 Pr 2H), 4.62 (t, 1H), 5.68 (sept, 1H), PCTGBOGMYISIH) ,
7.38 (br s, 1H), 7.48 (s, 1H), 7.70 (c2)572H) 7.89 (d, 2H), 8.47 (d, 1H),
9.89 (s, lH) 30|-/rr00155(m 8H), 78 (m 5H), 3.18 (s, 3H), 3.36(m
488 PEe L 1lt::l_l\ 558 /m ” oY~ /A 1” i (+ 1|_|\ —a9 u, 2”,
7.89 (HEXIR é(19 (s, 1H), 8. @Q\’[Fd 1H) 10. 19 (s, 1H) 31 Bt /| Me2 (i
3H), 2o 1TSS —S—t0{t521h \ T 185
(m 3H 2482 (1, 21y \(clﬁf)‘:’ﬁ’? 822%§}9;%0§¢{1’82§%(§1%5¥ 509, d,
2H), 8149 |(s, | M8, 1H)3Hg1§)8§(1t £8), 417-3)@/\@}936 @gﬁf}&ﬁ{)DCT/ 5803/ 00983
37 Ex|R R AR Mz® 32 Et 1 3H), 3H), 3.08 (m 2H), |3.65
(s, 509 NH~ 3H), 3.88 (t, 2H 7347(21311(I)n7m«1)n 361)7138%4 2H9+)8477(s37 (d, 1HD),
7.75 (m 3H), |7.89 (d, 2H), 8. ﬁ) 1H), 10.18 ($, 1H) |33
Et / 1}26|(t. [3H), 2.93 (s, 3+ﬂl) g@%#%s Pg(S?gH . 509 NH-O|I 3H),
3.95 (1333f, [ 74 (M 2 1884 @36 0395 3793093 B.0HH.73 (s, 77 (doo 3H),
791 ({i; 2:%, 8. 47 (s, . 8.65 @d,}ﬁim,qio. 30 (s,@’ 18;}—)1) ¢
NH -~ 3H), 3.95 (t, 2H), 4.74 (m, 2H), 6.88 (m, 4H),
o |7.38(d, 1H),7.77 (d, 3H), 7.91 (d, 2H), 8.47 (s,
1H), 8.65 (d, 1H), 10.20 (s, 1H)
34 |Et | NH A~y 1.19 (t, 3H), 2.40 (s, 3H), 2.99 (q, 2H), 3.65 (t, | 429
2H), 3.95 (dd, 1H), 4.13 (dd, 1H), 4.57 (m, 2H),
6.43 (dd, 1H), 7.21 (d, 1H), 7.60 (t, 1H), 7.68 (s,
1H), 7.71 (d, 2H), 7.89 (d, 2H), 8.42 (d, 1H), 9.81
(s, 1H)
35 |i- 1.05 (s, 9H), 1.52 (m, 8H), 2.06 (m, 2H), 2.80 (s, | 487
NH/\/\O—%
Pr 3H), 3.24 (t, 2H), 5.49 (m, 1H), 7.25 (d, 1H), 7.39
(brs, 1H), 7.70 (d, 2H), 7.89 (d, 2H), 8.21 (s,
1H), 8.68 (d, 1H), 10.20 (s, 1H)
36 |i- NH/\/\O/\ 1.04 (1, 3H), 1.54 (m, 8 H), 2.80 (m, 5H), 3.38 547
Pr PN (m, 12H), 5.58 (m, 1H), 7.25 (d, 1H), 7.41 (brs,
1H), 7.70 (d, 2H), 7.89 (d, 2H), 8.21 (s, 1H),
10.20 (s, 1H)
37 |i- NH\/\N/ 444
Pr |
Pr k
39 |i- 0 1.30 (s, 9H), 1.47 (d, 6H), 3.53 (d, 2H), 5.65 (m, | 487
Pr NH\/lLO/% 1H), 7.14 (d, 1H), 7.44 (s, 1H), 7.67 (d, 2H), 7.85
(m, 3H), 8.45 (d, 1H), 9.86 (s, 1H)
40 |i- O/\@ 546
Pr| \u




34 Bt NH-11.1 1.19 (t, 3H), 2.40 (s, 3H), 2.99 (g, 2H), 3.65 (t, 429 2H),
3.95 (dd, 1H), 4.13 (dd, 1H), 4.57 (m 2H), 6.43 (dd, 1H), 7.21 (d, 1H),
7.60 (t, WH)03/07488 (s, 1H), 7.71 (d, 2H), 7.89 (d, 2H), ®CEZ:Kod/oossb), 9.81
(s, 1H) 35 i- 1.05 (s, 9H), 1.52 (m 8g. 2.06 (m 2H), 2.80 (s, 487

NH--*, -~ Pr O\ 3H), 3.24 (t, 2H), 5.49 (m 1H) 7.25 (d, 1H), 7.39 (br s,

1H), 7 ah— 7 80 (oo 54~ = — 68—ttty 1
36 i - R04 (1, 31 1. @H\‘Fm \ 2.80 (m 5I\—|) 3.38 547 "Wy mH)
T i 90°20 (s, 1140 GA: @”%W S35 a2 b a0
i1 ., 01 519{%)\/1&4 /((d flstgzﬂ);s g@;(r?dm)zvmzt (.18, an(étﬁbﬁ) or N |0

, S 45 (d, 1H),
%286 ( 10 i- | 546 Pr NA.G8 @ D, 6:$/7d¢6?4®67{9éﬁ @3%6@9@3 -gs E H)RI

NMVR 1i- 0146 (d, 6 3.52 (s, 3H), 3.66 (s, |445
Pr NH 5 66 (m 1H)( 7 JE)H()tﬁgg?gjﬁﬁ)i 44 (s, IH),(S7.6g|)(d, ZH),(S7.87
(d, 2H)T Iséla%e@lz(ssF'reelIk'Qse 8.45 (d, 1 , 9.87 (s, | H 1 lsolated as Free

Base 2 Purlfled by flash silica chromatography DCM MeOH (96:4) 3 Purified

by fl ashPsiifi¢ctly fiashsitiechroaphygrDiyt INEEMEOSBE 96i4dcr easing in polarity to

96: 4
) Purified by flash silica chromatography DCM:MeOH (98:2 increasing in polarity to 96:4)

* Purified by flash silica chromatography DCM:MeOH (95:5)
5 5 Purified by flash silica chromatography DCM:MeOH (98:2 increasing in polarity to 90:10).

The residue was further purified by flash alumina chromatography DCM:MeOH (90:10)
° Water (15ml) added, basified with saturated sodium bicarbonate solution to pH 8, extracted
into EtOAc (5 x 15ml). Organics were washed with brine (10ml), dried evaporated.7 Purified
by flash alumina chromatography DCM:MeOH (96:4 increasing in polarity to 80:20).

10 ®Purified by flash alumina chromatography DCM:MeOH (98:2 increasing in polarity to
90:10).
? Purified by flash alumina chromatography DCM:MeOH (96:4 increasing in polarity to
90:10). The residue was further purified by flash silica chromatography (DCM:MeOH
(97:3)):ammonia (100:0 increasing in polarity to 99:1)

15 " purified by Isolute amine column
! Recrystallised from MeOH
'2 Starting amine - Method 78
13 Starting amine - Method 79
14 Starting amine - JACS 1950, 72, 3539

20
Examples 42-45

The following compounds were prepared by the procedure of Example 1 using the
appropriate amine and 2-anilino-4-(1-propylimidazol-5-yl)pyrimidine (Method 36; Examples
42, 44 and 45) and 2-anilino-4-(1-ethylimidazol-5-yl)pyrimidine (Method 32; Example 43).



4 Purified by flash silica chromatography DCM MeOH (95:5) 5 5 Purified by
flash silica chromatography DCM MeCH (98:2 increasing in polarity to
90:10). wbaesneaedue was further purified by flash al um nactleByamosgr aphy
DCM MeCH (90: 10) 6 Water (15nl) added,sghasified with saturated sodium

bi carbonate solution to pH 8§, extracted into EtOAc (5 x 15nl). Organics
were washed with brine (10nl), dried evaporated.7 Purified by flash

al um na chronmat ography DCM MeCOH (9§-4 iNicreasing in polarity to 80:20). 10
8 Purified by flash alum na chro aphw DCWM MeOH (98: 2 increasing in
polarity to 90:10). 9 Purified y f&gsh : a chyomat ography DCM MeCOH
(96:4 increasing in polarity to was further purified

by flash silica chromatography ( NECH (97 AOQ%annra (100: 0 increasing
in polarity to 99:1) 15 10 Pugj'fi by |solute am ne colum 11
Recrystallised from MeOH 12 StarNrn amne - Method 78 13 Starting am ne -
Method 79 14 Starting am ne - JA 50, 72, 3539 20 Exanples 42-45 The
fol |l owi ng conpounds were prepared by the procedure of Exanple 1 using the
approp[E3r g ﬁan1 na Z-ani 11 no- MRP! opyTTm dazol-5-yTrypyrimdi P@& hod
36; Expnplgs 42 4 and 45) and anrlrno 4- (1-ethyl imdazol -5- pyri

m di ne[ 4ethod; 32 NlEx,azma e 43). 0 0RI64 360 RG] LBRARAEQISA), 3-139 H41TSRE O

ORNN \3N Ex Mz 42 n-Pr ., 1170 (m
oH) . 2|86 ([g, 2H), 3. 15 417 (s, 331, ?2696%212},1)46%@@4)(?40 .40 (4,
1H), 7155 ({t, 1H)|, 7.72 (d, 2H), |7,.87 , 67d,f_,
9'H)28 s 1(FD, 15'? 17 (S,(lH) H) 1}3,7.%9'(t,¥ﬁ'3,7.728cd?9H§,57.87lda‘22Hﬁ ( H)

8.50 (s, 1H), 8.67 (d, 1H), 9.28 (s, 1H), 10.17
(s, 1H)
43 | Et NH o~ 1.04 (1, 3H), 1.38 (t, 3H), 2.84 (m, 2H), 330 | 417
(m, 4H), 4.74 (q, 2H), 7.40 (d, 1H), 7.55 (m,
1H), 7.74 (d, 2H), 7.89 (d, 2H), 8.55 (s, 1H),
8.68 (d, 1H), 9.40 (s, 1H), 10.20 (s, 1H)
44 |nPr | ME O~ 0.72 (t, 3H), 1.05 (t, 3H), 1.70 (sext, 2H), 2.85 | 431
(q, 2H), 3.31 (q, 4H), 4.69 (¢, 2H), 7.38 (d,
1H), 7.51 (t, 1H), 7.71 (d, 2H), 7.85 (d, 2H),
8.47 (s, 2H), 8.66 (d, 1H), 9.25 (s, 1H), 10.16
(s, 1H)
45 |n-Pr o 0.73 (t, 3H), 1.50 (m, 2H), 1.73 (m, 4H), 2.73 | 443
N“vo (m, 2H), 3.55 (g, 1H), 3.67 (g, 1H), 3.80 (quin,
1H), 4.70 (t, 1H), 7.38 (d, 1H), 7.55 (¢, 1H),
7.71 (d, 2H), 7.85 (d, 2H), 8.50 (s, 2H), 8.67
(d, 1H), 9.30 (s, 1H), 10.17 (s, 1H)

Example 46
4-(1-Ethylimidazol-5-yD)-2-{4-[N-(cyclopropyl)sulphamoyl]anilino }pyrimidine

5 Chlorosulphonic acid (250ul, 3.6mmol) was added dropwise to solution of 2-anilino-
4-(1-ethylimidazol-5-yl)pyrimidine (Method 32; 250mg, 0.9mmol) in thionyl chloride (5ml)

cooled at 0°C and the mixture stirred at 0°C for 10 minutes then heated at 90°C for 90



43 Et 1.04 (t, 3H, 1.38 (t, 3H, 2.84 (m 2H), 3.30 417 (m 4H), 4.74 (q,
2H), 7.40 (d, 1H), 7.55 (m 1H), 7.74 (d, 2H), 7.89 (d, 2H), 8.55 (s, 1H),
8.68 (d, whb)o3ox4d® (s, 1H), 10.20 (s, 1H) 44 n-Pr 0.72 (t PC3HBO3MOBS (1,
3H), 1.70 (sext, 2H), 2.85 431 (g, 2Hy. 3.31 (q, 4H), 4.69 (t, 2H), 7.38
(d 1H), 7.51 (t, 1H), 7 71 (d, 2H), 7.85 (d, 2H), 8.47 (s, 2H), 8.66 (d,

( m ' 4E|) I%IS Q%T%%Olaﬁ%s («/ﬁ{e r%ﬂf)vecgg%é\ﬁa?oraf)iwng %1 g%@’l(%u%k&/¥ I&qeg émé%] lt,é,l‘? . 1. 73

4.70 (tvacllh% (<Zm~?=rﬁ-lé)cf0r ﬂh&ur ThéRsilting 3iid was7p13cﬂed(uﬁider2rh9roge?| ahd a(sdlutidh) 8 50
(s 2H) , (d, 1H), 9.30 (s, 1H), 10.17 (s, 1H) anpl e 46

4- (1-Et h@qwmpuamﬂmlse glln)l p3. smnmqlma@@a|<6mnmgg¢q éﬁhpmawwwawrrqdrf@r 15
| di h d t
so ut § omesng e TgHeRVeR aRfhritagp. aGTTRI WS Aldie HeoRMaR 1 ©

250Ny, 1R/IMWR washBd tith @ydr (2Rl 1@m1ﬂ@tr@5(my) 106Dohedriad u@déraa@huhha 0P tfoh ©
stirred at 0C for 10 m nutes then heated at 90C for 90 WD 03/ 076436

PCT/ GBOB3Ig0DIBaresulmt salislwasslissphied v MeQH ébnl\)\emcétrﬁwé@ﬁ)\a/éhl INyHEY speshett i on and

the resjd dri r high vac h esul ting
e I e N T e e e A T T e et

13. Smoly)thietheMatediddBy fiREE68 and BfediindetV £ubsat $OCT fcﬁ}delﬁQﬁe e cdthptdings and
the volatiles were evaporated in vacuo. Water (20nﬂ; was added and the

resul t afR20851gs 66 Fodlasvagolderssvdid. WMB: Qudd en, 21D, Q.52 0 3H), de 32k, 3D, %216m ) and

VEORY ( AhE). iace PbC et G L TN HE JF BOnlsE 2o of B b SR RS e” 7

sol vent l}ty?sloezoa(ggr @H?dnﬁzrggg,acuo and the resultant solid triturated wth
et her, |l ected by filtration and dried under vacuumat 60C to yield the

title conpound (220ng, 56% as a golden solid. NVMR 0.34 (m 2H), 0.52 (m
2H), 1.52 (t. 3H). 2.21 (m 10 1H, 4.77 (q, 2H), 7.43 (d, 1H), 7.74 (m
3H), 7.3@-@8-&1—5—65 8.54 (s, 1H), 8.72 (d, 1H), 9.41 (s, 1H), 10.20 (brs,
1H; mz 385Thgﬁﬁm1§g§ccﬂ1¥pcﬁﬂds were prepared by the procedure of Example 46 using the

15  appropriate starting materials.

R3
H
N N
\\r
| .
/N /R
//S\\
1
>——N
R
Ex [R!'[R? [R®|R? NMR M/z | SM
47" [Me [Me [H | NE -~~~ | 1.04(t, 3H), 2.40 (s, 3H), 2.88 (q, | 417 |Meth
2H), 3.32 (m, 4H), 3.96 (s, 3H), 34

7.18 (d, H), 7.44 (t, 1H), 7.68 (s,
1H), 7.70 (d, 2H), 7.92 (d, 2H),
8.44 (d, 1H), 9.92 (s, 1H)




The foll ow ng compounds were prepared by the procedure of Exanple 46 using
the 15 appropriate starting materials. R HN NNRa S\~ OO RNN R
Ex RL R2 W8 oRoMNBS Mz SM 471 Me Me H 1.04 (t, 3H), 2.40 fsT/GHd3/0098388 (q,
417 Meth 2H), 3.32 (m 4H), 3.96 (s,.48H), 34 7.18 (d, H, 7.44 (t, 1H),
7.68 (s, 1H, 7.70 (d, 2H), 7.92 (d, 2H), 8.44 (d, 1H), 9.92 (s, 1H WO

03/ 076 ¢36—RSH-CBG3 WWHH—%— wgl;-le—NH ,~
Biy, 3.97 (s, Meth 3H), 7.19 (d, m (s,

1.15 (LExg)R’ 3 Rig| RS 3. |
}3’4&?8&/&@8 NS iy \gH)ZH{ 6&5(8(2’,—9(1@’#@‘???’325%,9# 55| Bk 1\'gﬂ’z(l)s
2.40 ($, 3H), 3.95|(s,| 3H)|, 34 7.2237) 1819 @, 1RW)7.247/¢s6BHY,s, [LH), [7340 ([d,
2H), 7|91 (|d, 2H),|8.45 (d, 1H), 9. s N, N .39 (Is,
3H), 3|12 (jg, 2H),[3.96 (s, 439 th$7q3dﬁ|lf§z%764dﬁél)(788m 6.19 (s, [1H),
34 7.20 (d. 1K), ¥.40 (s, 1H, 7.58,00.e My 1/ &7 Oy M PH). - 92 ([d,
49" [Me [Me [H |y 0.74 (t, 3H), 1.05 (s, 3H), 1.45 (q, | 415 | Meth
2 % 2H), 2.40 (s, 3H), 3.95 (s, 3H), 34
7.22-7.18 (m, 2H), 7.65 (s, 1H),
7.70 (d, 2H), 7.91 (d, 2H), 8.45 (d,
1H), 9.90 (s, 1H)
50" {Me |Me |H NH\/\@\) 2.39 (s, 3H), 3.12 (g, 2H), 3.96 (s, | 439 | Meth
= 3H), 4.15 (t, 2H), 6.19 (s, 1H), 34
7.20 (d, 1H), 7.40 (s, 1H), 7.58 (t,
1H), 7.68-7.62 (m, 4H), 7.92 (d,
2H), 8.43 (d, 1H), 9.92 (s, 1H)
51" [Me [Me |H NHY\OH 0.89 (d, 3H), 2.40 (s, 3H), 3.08 (t, Meth
2H), 3.96 (s, 3H), 4.60 (s, 1H), 34
7.22 (dd, 2H), 7.74 (m, 3H), 7.92
(d, 2H), 8.43 (d, 1H), 9.90 (s, 1H)
52 |Me|Me|H |NH ol 2.39 (s, 3H), 3.08-3.00 (m, 2H), | 419 | Meth
13 \(\ 3.32-3.22 (m, 2H), 3.60-3.44 (m, 34
1H), 3.98 (s, 3H), 4.50 (t, 2H),
7.14 (d, 1H), 7.20 (d, 1H), 7.64 (s,
1H), 7.73 (d, 2H), 7.90 (d, 2H),
8.44 (d, 1H), 9.89 (s, 1H)
53" |[Me |Me | H NHWAO/ 0.9 (d, 3H), 2.38 (s, 3H), 3.25-3.06 | 417 | Meth
(m, 6H), 3.97 (s, 3H), 7.20 (d, 34
1H), 7.40 (d, 1H), 7.64 (s, 1H),
7.72 (d, 2H), 7.92 (d, 2H), 8.43 (d,
1H), 9.89 (s, 1H)

QO D~
1=

OH




2H), 8.43 (d, 1H), 9.92 (s, 1H) 51 ' Me Me H NHrOH 0.89 (d, 3H), 2.40 (s,
3H), 3.08 (t, Meth 2H), 3.96 (s, 3H), 4.60 (s, 1H), 34 7.22 (dd, 2H),

7.74 (m WH0307649@ (d, 2H), 8.43 (d, 1H), 9.90 (s, 1H) 52 PiiE/CEn3k0dds OH
2.39 (s, 3H), 3.08-3.00 (m 2H), 419 _Msth 1,3 rOH 3.32-3.22 (m 2H),

5.60-34a (m 54 1M 390 (5. 39 450 (11 20, 714 (4 14, 720 (s
AR [ EflﬂHJ Rig B g R, 3H), 2.3 BNMRT5 7 5 o5 3 06 a1s WA °§’1Y11°’(r1nm
2. 7% (& o8| 5. 43“2%@"1%) o] 851 2 e 27656 o dediPodosa
-42 Ex| R R3rRB RA| NMR Mz M 54 i | (HeH)NER in Ol 5 8M(m2H) . | 0. 52 3m 4H) ,
774 (b 3. 5T92d’(d?%,2'§.15(2”‘(-1x'¥in>% @ 180,04 (. o Ba (3 119
BT Plr)ris?,H) msgg (m H2:) NHg\ 79 %m);fggd Sﬁégqf‘én&ﬁ@ 73'5é6(§ns’ 1ﬁ|)17
7.72 (B, 2H), 7.86|(d,| 2H), 8.52 (s 1Hb-09,54(&,ﬂ8) 19.204bis, 119) 5B (5.} 1F),
10.20 |(brg, 11H) b6 i|- HH 1 50 ( 1 75 (m 443 et h IPr
NH, _ o[ $an [2H) | 1B. BB ([Hak 37 66 mszse 6}1}9,8631117%&&161@9,4@. goMeth [1H) ,
Pr 3H), 3.28 (m, 2H), 5.79 (m, 1H), 33
7.38 (d, 1H), 7.55 (m, 1H), 7.72
(d, 2H), 7.86 (d, 2H), 8.52 (s, 1H),
8.68 (d, 1H), 9.58 (s, 1H), 10.20
(brs, 1H)
56 |i- |H |H o 1.50 (m, 7H), 1.75 (m, 3H), 2.86 | 443 | Meth
Pr N”QQ (m, 2H), 3.55 (m, 1H), 3.66 (m, 33
1H), 3.78 (m, 1H), 5.80 (m, 1H),
738 (d, 1H), 7.53 (m, 1H), 7.72
(d, 2H), 7.86 (d, 2H), 8.52 (s, 1H),
8.68 (d, 1H), 9.58 (s, 1H), 10.19
(brs, 1H)
57° |i- |Me|H | NA 1.52 (d, 6H), 2.39 (s, 3H), 3.18 (s, | 387 | Meth
Pr 3H), 2.79 (s, 3H), 5.58 (m, 1H), 31
7.28 (d, 1H), 7.30 (br t, 1H), 7.69
(d, 2H), 7.89 (d, 2H), 8.20 (s, 1H)
8.70 (d, 1H), 10.20 (s, 1H), 15.00
(v brs, 0.7H)
585 |Et |[H |H | N~ 1.40 (t, 3H), 2.90 (q, 2H), 3.15 (s, | 403 | Meth
3H), 3.3 (t, 2H), 4.75 (g, 2H), 7.4 32
(d, 1H), 7.5 (t, 1H), 7.73 (d, 2H),
7.9 (d, 2H), 8.5 (s, 1H), 8.7 (d,
1H), 9.30 (s, 1H)




7.38 (d, 1H), 7.53 (m 1H), 7.72 (d, 2H), 7.86 (d, 2H), 8.52 (s, 1H),
8.68 (d, 1H), 9.58 (s, 1H), 10.19 (brs, 1H) 57 i- Me H NH\ 1.52 (d, 6H),
2.39 (s, WH03/03%438 (s, 387 Meth Pr 3H), 2.79 (s, 3H), 5.P8T(GBo3DME3 31
7.28 (d, 1H), 7.30 (br t, 1H), 7.69 (dg 2H, 7.89 (d, 2H), 8.20 (s, 1H)
8.70 (d, 1H), 10.20 (s, 1H), 15.00 (v brs, 0.7H) 58 Et H H NH\~01- 1.40
(t, 3 200 (e DM 915 (6 403tk —I—I—{(t—— R —d—Fo— o) |
7.4 32 E(‘d, llH)T* B(tR 1H), 7.73 ¥MBr 7 9 (d, 2H), 8.5/ Mz ¥ {7
(d, 1 —11) VU_UJIUIO460 7 INVR
e sM %o e /E\’T‘h R |1y ?097“’?5;;,3’ 23? ,ES’ §H}$'](idz,d’ 147ﬁéwememl, 6 OH
2H), 3|95 (s e (i 1K, 7 )zﬁala(@s(slm BT 16,700 7681 (5
H. F.73|(d, H) 7.187 (d, 2H), 8|4 % I:ji) 9.87 (s, 1H 60 Me Me |F
2.37 (b, 3H), 2.93|(t,| 2H), 3.17 (s|(42H).Neth(d, 3H),7.68 Gk}, 2H) 3. 84 |(s,
3H), 712 39 (d, 1H, [7.6 (m 3H), T t. 1H, 8.88 (d,
1H. ol4a (4 | H|61|M M F N2 2 %g’g((ész@lhﬁ)g%ga?g%(é“gé‘?{v 7.2 (d, 363
Meth [L,5 4H), |7.36 (s, 2H), 7.62 (n1H$}§)87@51H§3 07 (t, 1H),|8.4 {(d, 1H)),
9.35 (b | |H) 62 it M HNH2 1 47 ( 49 (s_3H) 5 6B 373 Meth
60" [Me|Me[F [N~ ~ 237 (s 3H) 2.93(t, 2H), 3.17 (s, | 421 |Meth
3H), 3.28 (t, 2H), 3.84 (s, 3H), 7.2 35
(d, 1H), 7.6 (m, 3H), 7.67 (s, 1H),
8.08 (t, 1H), 8.38 (d, 1H), 9.4 (s,
1H)
61 |Me|Me|F |NH, 2.35 (s, 3H), 3.85 (s, 3H), 7.2(d, | 363 | Meth
LS 1H), 7.35 (s, 2H), 7.62 (m, 3H), 35
8.07 (t, 1H), 8.4 (d, 1H), 9.35 (s,
1H)
62 |i- |Me|H [NH; 1.47 (d, 6H), 2.49 (s, 3H), 5.68 373 | Meth
Pr (sept, 1H), 7.13 (m, 3H), 7.43 (s, 31
1H), 7.72 (d, 2H), 7.85 (d, 2H),
8.44 (d, 1H), 9.81 (s, 1H)
63 |n- |H |H NHW 0.38 (m, 2H), 0.43 (m, 2H), 0.75 | 399 | Meth
Pr (t, 3H), 1.70 (m, 2H), 2.10 (s, 1H), 36
4.71 (t, 2H), 7.40 (d, 1H), 7.74 (d,
3H), 7.92 (d, 2H), 8.51 (s, 1H),
8.69 (d, 1H), 9.30 (s, 1H), 10.20
(s, 1H)
64 |n- |Me|H |NH 0.37 (m, 2H), 0.46 (m, 2H), 0.69 | 413 | Meth
Pr (m, 3H), 1.61 (m, 2H), 2.11 (m, 37
1H), 2.73 (s, 3H), 4.69 (t, 2H),
7.36 (d, 1H), 7.74 (m, 3H), 7.91
(d, 2H), 8.47 (s, LH), 8.66 (d, 1H),
10.25 (s, 1H)




Pr (sept, 1H), 7.13 (m 3H), 7.43 (s, 31 1H, 7.72 (d, 2H), 7.85 (d, 2H),

8.44 (d, 1H), 9.81 (s, 1H) 63 n- HHNH'-V 0.38 (m 2H), 0.43 (m 2H), 0.75

399 Met h wBro3re43@H), 1.70 (m 2H), 2.10 (s, 1H), 36 4. 7PCTtGB02iH9s37. 40

(d, 1H), 7.74 (d, 3H), 7.92 (d, 2H), 8451 (s, 1H), 8.69 (d, 1H), 9.30 (s,

1H) 10 20 (s, 1H) 64 n- Me HNH 0.37 (m 2H), 0.46 (m 2H), 0.69 413 Meth
2.11 (m 37 1H), 2.73 (s, 3H), 4.69 (t, 2H),

7 36 (d wfiﬁ}e]da*?%‘f‘g@(‘?ﬁ 3H), 7.91 (d, 2H), 8.47 (s, 1H), 8.66 (d, 1H)H)

10. 25 (8pydfidd Bwa(%ﬁ/sﬂﬁﬁé%nf’a%’r%%@mﬁao& @6-104 |solated as free base 2

Pur|f|ed by flash silica chromatogr (1}4? DCM MeOH (90:10) 3 Purified by

flash sl Pumteddhrftashisdige sptoynaDgvapity Mwe@ﬁ)(fﬂﬁ IPhrified by flash silica

chr omat pgr 95:5 in arity.to 90:1

pur 11 cdr iy e R it reroeuasprs D AP B @R sl e e ¢ 65
2-1 8- [ Nebdndisicanide B8l pr op- 2-y1 ) sul phanoyl Iani 1 no

}-4-(1, 2 di met Hyl i m dazol -5- 10 yl)pyrimdine 2- [4- (2,2-Dinethyl aziri

di n- 1- Vi-Bdisesyinjpdase lof MEOH- (1, 2- di net hyl i ni dazol -5- yl ) pyri ni di ne
(Exanpl e 47; 200ny, 0.502mmol) was di ssol ved on warm ng in norpholine
(4.7m excess) and stirred at roomtenperature for 3 days. The excess

mor phol gEReWRSes F enoved in vacuo and the residue dissolved in EtOAc (40ni)
and washe Th vvater (3 x 15 40ml) dried the sol vent evaporated in vacuo.
The cr udd4giNadudbrphed ethy fulpitaneyl|atiling A €4, 2vgimsthglimidagoled-her and

air-dried to glve the title corrpound (200nmg, 82% as a white solid. NWR
Oéo(sy—g-@f%——?eZ? (s, 2H), 2.38 (s, 3H), 2.47 (m 4H), 3.52 (m 4H), 3.95

(s, 3H), 2-[4-(2,2-Dimethylaziridin-1-ylsulphonyl)anilino]-4-(1,2-dimethylimidazol-5-

yl)pyrimidine (Example 47; 200mg, 0.502mmol) was dissolved on warming in morpholine
(4.7ml, excess) and stirred at room temperature for 3 days. The excess morpholine was
removed in vacuo and the residue dissolved in EtOAc (40ml) and washed with water (3 x

15 40ml), dried the solvent evaporated in vacuo. The crude product was triturated with ether
filtered washed with ether and air-dried to give the title compound (200mg, 82%) as a white
solid. NMR 1.03 (s, 6H), 2.27 (s, 2H), 2.38 (s, 3H), 2.47 (m, 4H), 3.52 (m, 4H), 3.95 (s, 3H),
7.05 (s, 1H), 7.2 (d, 1H), 7.63 (s, 1H), 7.72 (d, 2H), 7.88 (d, 2H), 8.43 (d, 1H), 9.86 (s, 1H);
m/z 486.

20

Example 66
Example 66 was prepared by the procedure of Example 65 using the appropriate

starting material

Ex | Compound NMR m/z
66 | 2-{4-[N-(1-Pyrrolidin-1-yl-2- 1.03 (s, 6H), 1.62 (m, 4H), 2.35 (s, 3H), 470
2 methylprop-2-yl)sulphamoyl] 2.42 (s, 2H), 2.53 (m, 4H), 3.93 (s, 3H),
anilino}-4-(1,2-dimethylimidazol- | 6.95 (s, 1H), 7.18 (d, 1H), 7.63 (s, 1H),
5-yl)pyrimidine 7.73 (d, 2H), 7.87 (d, 2H), 8.43 (d, 1H),
9.86 (s, 1H)

25



7.05 (s, 1H), 7.2 (d, 1H), 7.63 (s, 1H), 7.72 (d, 2H), 7.88 (d, 2H), 8.43
(d, 1H), 9.86 (s, IH; mz 486. 20 Exanple 66 Exanple 66 was prepared by

t he proceworms/ood43eExanpl e 65 using the appropriate starti RgTrRGERSNIMWE EX
Conpound NMR miz 66 2-{4-[N-(1-Pyrralgsdin-1-yl-2- 1.03 (s, 6H), 1.62 (m
4H), 2.35 (s, 3H), 470 2 nethyl prop-2-yl)sul phanmoyl] 2.42 (s, 2H), 2.53
(m 4I—|)E , 3H), anilino}-4-(1, 2-dinethylimdazol- 6.95 (s, 1H), 7.18
(d, 1%—%38%" , 1H), 5-yl)pyrimdine 7.73 (d, 2H), 7.87 (d, 2H), 8.43
(d, 1H)4-(1 BoBRoplE2- naéfay@édm]gwmzﬁﬁw B SROB,008RmoyiEniliES APl € 67

4- (1-1sopropyl-2-nmethyl1t mdazol-5-yl)-2-{

4- f N- ( 2pyetridinget hyl ) sul phanmoyl lanilino } pyrimdine To a stirred sol ution

Toamg. 0. 75mhor PRy rat i arnyr s (atPE B Pe L b hanp Bl TR od 4a.

4000y, Midigodso) 1)63n1gr O%ﬁl]'rrhﬂ?ﬁ Mdztaﬁd}@@mgt)m@hogm@ﬁésm@hmnﬁeé (M&R58 44;

0.038mmm1) and 2, 2' - bis(di phenyl phosphino)-1,1'-bi napht hyl (47ny,

0. 076nm#00mg, . I romﬁetI(S(LCden)Zylamemt!md) dlsaiéndunn (O)tiaﬁmg; Q3 &nzaglagnd 2.269mmol )
and the ture hea gver,n ion s..cool 0 room
t enper a ?‘%@HHPR@@E&‘ @hgééﬁga%%%{] 9( QFENg @ﬁ’?@ r’f‘gg 0 an

| sol ut esidfn ZbaRkHEN25&h tz%?bnflmél bndMHe iR £l at 86%5%@1@% trihe reaeqehct

was then eluted wth S}Jmat hano?l c anmonia (10 x 30mLl). The sol vent was
r enov edwbycelapioracmoempeanadre dnd MeQHAOEmbuwas dddeld byd the arjktushpamed ofpaphy on

il | h | 97: 3)
Lo ¥ o & loRimse R dhoRacTied Bt van MRORI R CoRt e PeoPiiar dgrt o N
' n et heélu(eamgh 5B RaAAHRNiL afinPonm (TORUWRS). TPRIsYRBA: WaSeRARPhERHoialod S vacuo

to yield a yell ow foamwhich was triturated with ether to yield after
f| | trat aruhthth@lduetpluelﬁedbyrﬂa&kr@rfaaatagmplhy owsibod ga e{utidgmgth BEMW Me@H 1. 05 (t

7 21 ( da%mm”?k%@g {po q%ﬁy to g’r%%’to(ybqu Ql-éa% ?’%‘% ‘(% & %Sﬁmj @4%()}?9&1%‘3 8. 68
(d, 1H) e Hfin (R He ljnl_gther@%pﬂl,%Smmol) for 5 minutes. Solvent was evaporated in
15  vacuo to yield a yellow foam which was triturated with ether to yield after filtration the title
compound as a yellow solid (141mg, 39%) NMR: 1.05 (t, 3H), 1.53 (d, 6H), 2.80 (s, 3H), 2.85
(q, 2H), 3.32 (m, 4H), 5.58 (m, 1H), 7.21 (d, 1H), 7.52 (t, 1H), 7.73 (d, 2H), 7.86 (d, 2H), 8.39
(s, 1H), 8.68 (d, 1H), 10.18 (brs, 1H); m/z 445.

20 Examples 68-76

The following compounds were prepared by the procedure of Example 67 using the

appropriate starting materials.

S

N



20 Exanpl es 68-76 The foll owi ng conpounds were prepared by the procedure of
Exanpl e 67 using the appropriate starting materials. H NNN~R2 S OO
R-- N N Wo003/0046636 PCT/ GB03/ 00983 -46 Ex RI R2 NVR M z PENVIGESS/0@98B -
MeQ(CH2) 3- 1.57 (d, 6H), 1.78 (m 2H).462.81 (s, 434 Meth Pr 3H), 3.18 (s,
3H, 3.28 (m 2H), 3.36 39 (m 2H), 5.58 (m 1H), 7.30 (d, 1H), Meth 7.82
(d, 2H), 7.99 (d, 2H), 8.22 (s, 69 1H), 8.78 (d, 1H), 10 32 (s 1H) 69 3
- Mo db—tf-d— .

Dy

7.28 (PExIHR 183'39 (d, 2+, 7|981Rd, 21, 8.20 (s"lﬁé"’:M@ 7J$j\m’i(_d,1l_l)
4112%’ Pu T '9tJMé%@§S 2H) , 338 if Ei?H}%g sFEZ S (Y 1147 L%ﬁ?gs
igl? 25 Sl (1§|)Pr ZE%.SgEEBr s,7'8?7(H)S _QH} 3@%%1({}132%% 2§I|256§3éd 06?mjg;)k6,
1.49 (fn 414 Mgth Pr 2H), 1.51 (1(m6H)I) 5288w, (H), 7334)(d 3H22 49 (|Methh) ,
it U B G200t I 1l 4 piHeghpatt 2 SRR (3 o7
1H), 8.78 (d, 1H), 10.32 (s, 1H)
69° |i- | Me 1.52 (d, 6H), 2.79 (s, 3H), 3.14 (s, 372 | Meth
Pr 3H), 5.56 (m, 1H), 7.28 (d, 1H), 7.83 39
(d, 2H), 7.96 (d, 2H), 8.20 (s, 1H), 7
8.71 (d, 1H), 10.28 (s, 1H)
70* i~ | MeaN(CHy)s- 1.52 (d, 6H), 1.98 (m, 2H), 2.68 (s, 443 | Meth
Pr 9H), 3.09 (t, 2H), 3.38 (t, 2H), 5.58 39
(m, 1H), 7.25 (d, 1H), 7.81 (d, 2H), Meth
7.98 (s, 1H), 7.99 (d, 2H), 8.65 (d, 65
1H), 10.25 (s, 1H), 10.53 (brs, 0.7H)
71° |i- |n-Bu 0.82 (t, 3H), 1.30 (m, 2H), 1.49 (m, [ 414 | Meth
Pr 2H), 1.51 (d, 6H), 2.80 (s, 3H), 3.22 39
(m, 2H), 5.54 (m, 1H), 7.29 (d, 1H), Meth
7.79 (d, 2H), 7.96 (d, 2H), 8.20 (s, 67
1H), 8.71 (d, 1H), 10.29 (s, 1H), 15.10
(v brs, 0.7H)
72° |i- | CE-(CHy),- 1.52 (d, 6H), 2.58 (m, 2H), 2.80 (s, 454 | Meth
Pr 3H), 3.55 (m, 2H), 5.56 (m, 1H), 7.30 39
(d, 1H), 7.89 (d, 2H), 8.00 (d, 2H), Meth
8.22 (s, 1H), 8.76 (d, 1H), 10.36 (s, 66
1H), 15. 50 (v brs, 0.7H)
737 [ Me | YO/ 1.05 (s, 6H), 2.37 (s, 3H), 3.1 (s, SH), | 431 | Meth
3.95 (s, 3H), 7.18 (d, 1H), 7.22 (s, 40
1H), 7.63 (s, 1H), 7.76 (d, 2H), 7.88 Meth
(d, 2H), 8.43 (d, 1H), 9.86 (s, 1H) 43




72 6 i- CF3-(CH2)2- 1.52 (d, 6H), 2.58 (m 2H), 2.80 (s, 454 Meth Pr 3H),
3.55 (m 2H), 5.56 (m 1H), 7.30 39 (d, 1H), 7.89 (d, 2H), 8.00 (d, 2H),
Met h 8. 220(03/0764B§ , 8.76 (d, 1H), 10.36 (s, 66 1H), 15. POT(GBBNEIS30. 7H)
73 ' Me NH 1.05 (s, 6H), 2.37 (s, 3H.473.1 (s, 5H), 431 Meth 0 3.95 (s,
3H), 7.18 (d 1H) 22 40 1H), 7 63 (s, 1H), 7.76 (d, 2H), 7.88 Meth

7. (s,
(d, 2H 43— —O— 86543836 T6436—PEFH-EBO3HOG83—47 Ex
RICI_QRZZ\IFJR MEB s® 74 i- o 1;?_£ NMR 175 (m 2H), 1.93 (mm4zs%th Pr
- 2r7oTts, 337 7 ; B0 [Ty 04
D N A R e
2H) , Spr 3hbh; : , LOHLD 19%5(s 345 (i, 21t -
3H). 1|55 (b, 6H).21.76 (m 444 Mbth Pr 2H), 2.82 (s, I—%ﬁ) .25
3.34 3p (n 5.59 (sept, |H) | (m BO.B&0 @HH), #98Kquin (d, 2I-M,€th7. 99

( ,
(d, 2H, 8.p1 (s. 49 1H), 8.73 3 NHS\ [0, 0. 1
>H) ., 0|40 (I 4H), 0.91H%m e\ ﬁ%%tﬁﬁp ?%§§%2w éi{d 1. 80 (qéé) 3 ,(m

2.87 3p (m 2H), 3.14 (d, 2H), 3 @ﬁ)(‘/t94@lH)3H) Mellh(s Bpg.7em |1H),| 7. 29 (d,
1H), 7|55 (f, 47 1H), 7.72 (d, 2H)), H; 8.20 (s, 1H), 18.69 Kd,
th), 1p. 18 (s, |1H) Isolated as f éblbﬁs@@@ulﬂ ied by flash siljca
chr omapggraphyH{DEMeOH98:2)—an my of-ary e
99: 1) ?Zgi du’éé \\/Fgg( ﬁ? ther pur| fig 8“’83‘ PF];’slhg% 4 5%‘2"%%? Trat og F‘téém MeOH
Pr 2H), 2.82 (s, 3H), 3.25 (m, 2H), 3.34 39
(m, 4H), 5.59 (sept, 1H), 7.30 (d, 1H), Meth
7.82 (d, 2H), 7.99 (d, 2H), 8.21 (s, 49

1H), 8.73 (d, 1H), 10.32 (s, 1H)
76 1- NH\/\ 0.11 (m, 2H), 0.40 (m, 2H), 0.91 (m, 471 | Meth
NV

Pr 1H), 1.53 (d, 6H), 1.80 (s, 3H), 2.87 39
(m, 2H), 3.14 (d, 2H), 3.35 (t, 2H), Meth
5.57 (m, 1H), 7.25 (d, 1H), 7.55 (t, 47

1H), 7.72 (d, 2H), 7.88 (d, 2H), 8.20
(s, 1H), 8.69 (d, 1H), 10.18 (s, 1H)

Isolated as free base
2 Purified by flash silica chromatography (DCM:MeOH 98:2):ammonia (100:0 increasing in
polarity to 99:1) Residues was further purified by flash silica chromatography DCM:MeOH
(96:4)

5 Purified by flash silica chromatography DCM:MeOH (98:2 increasing in polarity to 90:10)
* Purified by flash silica chromatography DCM:MeOH/NH; (1%v/v) (95:5 increasing in
polarity to 85:15)

3 Purified by flash silica chromatography DCM:MeOH (97:3 increasing in polarity to 95:5)
% purified by flash silica chromatography DCM:MeOH (95:5)

10 ' The other intermediate was 4-bromo-phenyl methyl sulphone (commercially available)



(96:4) 5 3 Purified by flash silica chromat ography DCM MeOH (98: 2
increasing in polarity to 90:10) 4 Purified by flash silica chromatography
DCM MeOH/WBI3(01649¢ v) (95:5 increasing in polarity to 85: PEX/EBoB00dsBi ed by
flash silica chromatography DCM MeCOH _(487: 3 increasing in polarity to 95:5)
6 Purified by flash silica chromat ography DCM MeCH (95:5) 10 7 The ot her

i nter megi ate )ﬁ 4- br onp- phenyl net hyl sul phone (commercially available) WO
03/ 076 03/ 00983 -48- Exanple 77 4-(1

2- Di et hyq bimyidaanhinfdydo)-5 31 A1 B3 33difHe iRk Bersp 2L ARuBshamoyl]anilino }
| 1)sul phanoyl TaniT1no} pyrimdine Chlorosul phonic acid (2301, 3.31 nmol)
was addgmln_m solution of the 2-anilino-4- 5

1, 2-di net hyl I-.5- | im 'ne t ho n

U ot en Sehiessufpain ae GEOMTh! Rimdlel Sitedds p folonoh el Ge2r By

m nu o513 Bﬂﬁ@tﬁﬁ %5?&1?@) yﬂ'fm%n@%th%@@4 Raied. @& HJeﬁlJn?r chloradehour .
The m xtdre was owe cool to roomterrperature and a solution of
excess (@6Bnd) di 5TEt ’ﬂibaymauarmm@pne@anﬁ’thm otnB&), roam epperaslire f@0htigurand

di rrethyl et hyl am ne_ (0.5ml) were added to the residue, and the m xture

sti r r edhepted ¥ gR urofo ééﬂ@”étT@Fémf‘B’I’e vas allved tosRel to pdep qr%%er%‘iﬁé‘“ﬁé‘rmved by

evapor a i th d product
col | ect ged(la)[ﬁ)}i/ (?_thﬁ%f %SS? i 3gbrl:l(?na ri eﬁ&ghﬁ)@%%vggﬁﬂ%&g%)% el (Tﬁ%ﬁs)%ggl due was
purifi edmh:\,th)fld:taylhmd (Dﬁmlh;hemrmlﬂagroapélyesm&/l did@ht (n%uﬁ)stmod gimem the title
conmpound. NWR (s, 6H), g 20 %d,. ::13, 2-3.28 (m 1H),
3. 940 (Stempgpbture-fogtfi }(cdlrs ]'_[]Iqj: VOI?U% Wege reiq.q)ved Y B¥ApOEation he qasx 4 Was 2H), 7.90
(d 2H) ieBratd With watd anPnd ol $ rog&g ﬁ%c’tecﬂ; i gom&ﬁmﬁ& SRudhigy

ol I owi ng conpoungs were pr epa t he procedure of Exanple 77 using the
appr opr 6@k, EHE s dudivad\puidified HyMakh s1'115h clBom@ography DCM:MeOH (95:5) to give

the title compound. NMR: 2.40 (s, 3H), 3.10 (s, 6H), 3.20 (d, 4H), 3.32-3.28 (m, 1H), 3.98 (s,
3H), 7.20 (d, 1H), 7.55 (d, 1H), 7.65 (s, 2H), 7.74 (d, 2H), 7.90 (d, 2H), 8.44 (d, 2H), 9.89 (s,
15 1H); m/z 447

Examples 78-80

The following compounds were prepared by the procedure of Example 77 using the

appropriate amine.

H
N N
\\r
=N l

58
\N AN
fN
20
Ex | R! NMR M/z
78 NH\FO/\ 0.9 (d, 3H), 1.0 (t, 3H), 2.38 (s, 3H), 3.14-3.08 (m, 1H), 431
2

3.31-3.20 (m, 4H), 3.97 (s, 3H), 7.19 (d, 1H), 7.38 (d, 1H),
7.63 (s, 1H), 7.7 (d, 2H), 7.90 (d, 2H), 8.43 (d, 1H), 9.91 (s,
1H)




“N20 EX R NMNR Mz 78 NHroi-~, 0.9 (d, 3H), 1.0 (t, 3H), 2.38 (s, 3H),
3.14-3.08 (m 1H), 431 2 3.31-3.20 (m 4H), 3.97 (s, 3H), 7.19 (d, 1H),
7.38 (d, WO30Te488 (s, 1H), 7.7 (d, 2H), 7.90 (d, 2H), 8. #8T(GBo3mbds3 9. 91
(s, 1H) WD 03/076436 PCT/ GB03/00983 _ 4049 Ex R NMR Mz 79 NHS 0.02 (t,

2H), 0.25 (t, 2H) 075(s 3H), 2.08 (s, 3H), 3.64 (s, 399 313H) 690

(d, 2 F—3d—f- 38—t H—F 45— HH 66— o2 H) .““ (

éti)l)ggg 1H) sougNHobTM (t, 3H), 0.89 (d, 3H), 1.40 (q, 2H), .b(s
, = 4 3 WL Z

oH . 7|58 \@ 7.64 OQ%ZH?’?OZ%{@ 91y G, 28T, Siﬁ) 8 65 3?3 1H),

9.90 (p3! 1H) Starting Ma SHDEG9O (dVeHhOB 153, BHPunBfHezH DY 46l@shsi li ca

chr omaj ogrlaphy DCM MeCH 4); starting material: Method 60 3 Pyrififed by

flash pililca chromat ogra)ﬁgﬁom\lfﬂkmo((gﬂm) 9@0!§fur1Hf)| ed by fI ash sijlica

chr omapggraghy DREMIEOH 11 2 o] X

2-{4- ?’1_4\/9 yIohi 0<2- ;

}-4- (1] 2- di metihyl 1 i dazol s%g g4 Y20 S“lB‘%m24H1459(62(523I-@ rmorwlz zilri df n-

| -yl sul phdnyl )ani lino] -4-(1,2-dinethylimndazol - 31 e

(Exanp| e 47; 200ny, 0.50rﬁ14|0)(dw@t§) aaééébllwmw«uﬂﬁ)ﬂﬁ/( @i/m)%hd Na

(176ng| 2.51mvol) added a o) m xture was stirred under |i nerf gas
at roontenperature overn f‘bﬂ?ﬁ Aé@gsi Iﬁgci d (1501, 2.62mmol) was added pnd

vol at i W?ﬁ 2} gp% aéuo The restdue was treated with E OAC
(30nTL)/vvaaer @8# ﬁe suspension filtered and the solid washed with
wat er ahgugdfiedbly ﬂidhellmude)nmt@gimpny DEM: MeOR (I6ul) attat ngintateridk Giethéd 66 er ed,

washed wi th MeOH and dri ed give the title caonmpound (205ngy, 75% as a
whi t e soPPG?CWiShlsélc(’:‘§hr‘E1F®t0grQPlD’d)((:¥ Mg 9337 (s, 3H), 2.62 (2, 2H),

* Purified by flash silica chromatography DCM:MeOH (97:3) ; starting material: Method 61

Example 81

2-{4-[N-(1-Methylthio-2-methylprop-2-yl)sulphamoyl]anilino }-4-(1,2-dimethylimidazol-5-

yDpyrimidine
2-[4-(2,2-Dimethylaziridin-1-ylsulphonyl)anilino]-4-(1,2-dimethylimidazol-5-

10 yl)pyrimidine (Example 47; 200mg, 0.50mmol) was dissolved in dry DMF (10ml) and
NaSMe (176mg, 2.51mmol) added as a solid. The mixture was stirred under inert gas at room
temperature overnight. Acetic acid (150pul, 2.62mmol) was added and volatiles were
evaporated vacuo. The residue was treated with EtOAc (30ml)/water (30ml) and the
suspension filtered and the solid washed with water and dried. The crude product was

15 triturated with MeOH, filtered, washed with MeOH and dried to give the title compound
(205mg, 75%) as a white solid; NMR 1.10 (s, 6H), 2.06 (s, 3H), 2.37 (s, 3H), 2.62 (2, 2H),
3.95 (s, 3H), 7.2 (d, 1H), 7.35 (s, 1H), 7.63 (s, 1H), 7.73 (d, 2H), 7.87 (d, 2H), 8.43 (d, 1H),
9.86 (s, 1H), m/z 447.

20 Example 82
The following compound was prepared by the procedure of Method 80 using Method

72 as a starting material.



3.95 (s, 3H), 7.2 (d, 1H), 7.35 (s, 1H), 7.63 (s, 1H, 7.73 (d, 2H), 7.87
(d, 2H), 8.43 (d, 1H), 9.86 (s, 1H), mz 447. 20 Exanple 82 The follow ng
conpound wavsprapar ed by the procedure of Method 80 usi ng PEIGENE/00982 as a
starting material. WO 03/ 076436 PCT/ G&g3/ 00983 -50 Ex Conpound NVR miz 82
5-Brono-4-(1-isopropyl-2- 1.44 (d, 6H), 2.78 (s, 3H), 2.87 (q, 2H), 3.15
(s, 509 nethylimdazol-5-yl)-2-{4-[N 3H), 3.28 (t, 2H), 5. 76 (m 1H)

7.59 (t et hnvunf h\l| \ Clll nlh ool 'I Al K% /r~| ’)H) - -7 Ld 8. 01

(s, 1H|E=. 9@0W§0un‘&n| | i no} pyr| mi GNMR11) | 10.52 (s, 1H), 14.50 (v B‘f‘@

659k O T T A Ll 9P

4-fN- (2
5- br oot 4- (%%Wﬂmdagolnﬁ&mﬂ mzaa ok 5 8 4 ﬁﬂ‘ééﬂféwzﬂ) EsO@xHE) Ny )

sul phanpyl Jjani I i no} pyri m di ne ), zinc gyani|de
(() 00259, | ;) Zgﬂnethpxxerch)é)(suﬂlpbanle] [ éﬂéa(deﬂé)néﬁdl(paﬂfﬂ)a&%rﬁf (9960859,
) nd.1 1 s(di phenylp in 0 0 0. 05mMmml ) i|n
DVE (7niL, q],{,agm é‘g‘g&sed (N2 3?155‘#09%5 %ﬁﬁﬁﬁg BEFQ H)20c for Lsr.
The m xTare was Cooled and firtered tnrough dratonaceous eartn, then
concentrated in vacuo and the residue was purified by flash silica
chr omat Bgampley83PCM MeCH (97:3) to gi ve the title conpound as a yell ow oil
(80ng, 269 NVR 1 22 (t , 3H),
3. 42 (txCQemo-4(1 limifapgd-¥-) metoxyethylysiphamg g 0
s,_S’LH) I8 s, 1H) 868(s 1H) n12 442. 15 Exarrple 842f4(2
- D et di n- 1-yl sul phonyl)anilinol -4-(1, 2-di net hyl i m dazol -5-yl) pyri
m dine To aAsQbkpénkioR 096-bromo-4-(1 ethyl -2- methyhmidazol-S-yl) -2- {4 [N-(2-
2-{4-[N-(1-(4-tol uenesul phonyl oxy) -

pr op- 2- %//LC% sul phamoyl
gm? |5 i nopwkhoq&xethylﬂﬁtﬂﬁlﬂwxl}@pﬂ@mynmgimy ;SMC%/ hedF0n 8 30 gt Hisermgh, zie qyzzglde
t )
car bonal O3 OBZEHRYS 1A e laE Bieo G RAVHROR S SN GRDRIR PAREEEL I

The r eabis{dipheiiypphoiphinBRratdnee03§,0.a5ahol) it Dwﬂédnﬂndlmevasslegasded/%hed
with acetone. The filtrate was evaporated to give the title conpound

( 1 3@g purgepgheadeatedial 120°6 dpr 4ph. vrmixture was coglapl ang fifgredghrongiy) - 2. 43 (s,
8 to(mzicegd_si)e’artz t%gn {:c%centrated in vacuo and the residue was purified by flash silica

1
‘i

chromatography DCM:MeOH (97:3) to give the title compound as a yellow oil (80mg, 26%).
NMR 1.22 (t, 3H), 2.52 (s, 3H), 3.15 (q, 2H), 3.27 (s, 3H), 3.42 (t, 2H), 4.41 (q, 2H), 5.08 (¢,
1H), 7.75 (d, 1H), 7.83 (d, 1H), 7.90 (s, 1H), 8.18 (s, 1H), 8.68 (s, 1H); m/z 442.

15

Example 84
2-14-(2,2-Dimethylaziridin-1-ylsulphonyl)anilino]-4-(1,2-dimethylimidazol-5-yl)pyrimidine

To a solution of 2-{4-[N-(1-(4-toluenesulphonyloxy)-2-methylprop-2-yl)sulphamoyl]
anilino}-4-(1,2-dimethylimidazol-5-yl)pyrimidine (Method 81; 2.14g, 3.75mmol) in acetone
20  (73ml) was added powdered anhydrous potassium carbonate (0.57g, 4.13mmol). The mixture
was heated at reflux for 4 hours. The reaction mixture was allowed to cool filtered and the
solid washed with acetone. The filtrate was evaporated to give the title compound (1.36g,
91%) as a white solid. NMR 1.42 (s, 6H), 2.37 (s, 3H), 2.43 (s, 2H), 3.95 (s, 3H), 7.20 (d,
1H), 7.63 (s, 1H), 7.77 (d, 2H), 7.95 (d, 2H), 8.43 (d, 1H), 10.0 (s, 1H), m/z 399.

25



1H), 7.63 (s, 1H, 7.77 (d, 2H), 7.95 (d, 2H), 8.43 (d, 1H), 10.0 (s, 1H),
mz 399. 25 WD 03/076436 PCT/ GB03/00983 -51- Exanple 85

2- [ 4- (Berwglwsorq@benyl ) ani | i nol - 4- (1-i sopropyl - 2- met hyl i m eéazalBBAQYISEpyri m d
ine 100 vol. Hydrogen peroxide (0.3nlgy .was added to a solution of 2-[4-
(benzyl thio)anilino]-4-(1-isopropyl-2-nmethylimdazol-5-yl)pyrimdine

( Met hOdESOE I’L%;Crm 5 0.39mml) in glacial acetic acid (2ml) and the mi xture
heat ed for one hour. Further hydrogen peroxide (0.3nl) was added
and heabipgR&ONIsuPHOAyIHMI1imd] LN LilsroB - 20m Bl BSidazdibR yINp yimidmewas di | ut ed
and cool'ed by adding crushed ice and then the solvent was renoved by
evapor at i on. 1Gtheolr Hydrggen mgx1§@&3ml)(wé@d@@tlw@éﬁ1mw( 8dfi), saturated

or gant o FRguP e BT iR i s LR Ee MDY sl B " B

(25ndl) . 0 BhRnR PNl fci R 4kdtRCACR (\Qﬁﬂ)?arﬂQH@hﬂﬂdre he\a@ameeo Jpihfordh€hoyr20nl) and
brine (15m ), dried and the volatiles renoved by evaporation. The residue

was pur Feéitlesul hiygrogen peraxidg (Guph) veas adiled and hepiing mtmm Ommh%mlo%s 2) .

MO i Shnaitpies GO oY JATEE o1 BRefief BRLYES iR lE Lty hpved Y M
trl tur aBngéﬁokﬁloﬁtﬂ?rgﬁl&(}%M{@ gtdaﬁoﬁadtaeauelea m@m(eum AR aq YRS sddl&a (d,

: , 2 I:lizm719m2l-l) 7.31 (m 4H),
7 60 ( dhydrbfien cart@matecsolupiiin (18012 mnq waten mlg ofghnicilpyer wiag sg@prqted andH) |

15 00I s%raﬂBWusggyﬁéf%%qaﬁ{eﬂé\QE@iaﬁgW zya)mi)zq]fe CR2RISSEHATE MSH SBAEr phony! ) ani

| i noI LatiearieH Qﬁte?‘& lyﬁddﬁﬁr@f(lﬂﬂbednefdoanaﬁﬂé vétlePxaiRed 80 Epbrat@a. added
to a solution of i sopropyl - 2- et hyl i

m dazol Tbe ydsjdug Wwp@ﬁflad)bpdubma@grapby bu kiligd awtihg mathBEMiMeQH (P82).Ade  85;

260ny, d t 5 ) i, t

ti 1 P eqPigyeiredonst graocL S RIS R LR i IR Y S8BT
wat er  (|,filaha BT hadeRe1aid HapaiatddUhg theStitdrhed \xflfhretlﬁarftélgﬁlg‘ﬁ{e tﬁQ: m nut es.
The vol at'iles were renoved by evaporation. Water (10m ) was added to the

r esilsluecampowslt ((Bmgk NMBu &6 $d, $bi 80 sy dHdgeml a2ib3aidms dHIt T bh(madddd t o

bermy” AT GEbthot® (AR IHEE TERA T B pEH i P et

evapom. Thegresi due was purified by 30 chromat ography on silica eluting
wth ’rR%eO%(QS:Zincreasingin polarity to 92:8). The

Example 86
20  4-(1-Isopropyl-2-methylimidazol-5-y1)-2-[4-(3-morpholinopropylsulphonyhanilino]

pyrimidine
A solution of water (0.5ml) and oxone (400mg) was added to a solution of 4-(1-
isopropyl-2-methylimidazol-5-yl)-2-[4-(3-morpholinopropylthio)anilino]pyrimidine (Method
85; 260mg, 0.58mmol) in MeOH (2.5ml) and acetone (0.5ml). The mixture was stirred for 4
25  hours, a solution of sodium metabisulphite (250mg) in water (1ml) was added and the mixture
stirred for a further 20 minutes. The volatiles were removed by evaporation. Water (10ml) was
added to the residue and saturated aqueous sodium hydrogen carbonate solution added to
basify the solution. The aqueous solution was extracted with EtOAc (2 x 25ml), the extracts
combined, washed with brine (10ml), dried and evaporated. The residue was purified by
30  chromatography on silica eluting with DCM / MeOH (98:2 increasing in polarity to 92:8). The
purified product was dissolved in methanol (4ml), 1M ethereal hydrogen chloride (270ul)
added and the volatiles removed by evaporation. The residue was triturated with ether to give

the title compound (120mg, 43%). NMR: 1.52 (d, 6H), 1.98 (br t, 2H), 2.62 (s, 3H), 2.88-3.00



purified product was dissolved in nethanol (4ml), 1M ethereal hydrogen
chloride (2701) added and the volatiles renoved by evaporation. The

resi due wa® mBfrd4s6 ated with ether to give the title conpeamdzKoz@09sy, 43% .
NVR 1.52 (d, 6H), 1.98 (br t, 2H), 2.862 (s, 3H), 288300 V\003/076436
PCT/GB03/00983 -52 (br m 6H) 3.33 (t, 2H), 3.77 (br s, 5.53 (sept,

0. 77 (s I‘L)%H)J% ﬁs%ﬁ?éx@n@lfgb 45!5533 B 185720 &, W Foo (ZsHlH)B)zﬁe(d(d H,

5 Br oM, (rlog gompraws(a 1¥2] Oyhicei 4l fesy! ) - 2- (4-mesyl ani | ino) pyri i di ne
Br om ne ( 4rmol ) was added t0 a sol ution of 4- (1 -i sopropyl -

met hyl i m dazol 5-yl)-2-(4-nmesyl anilino)pyrimdine (Exanple 69; 350rrg

0. 94mmh) in acial acetic acid (3.5m). The m xture was heated at 60C
for 140 and the volatiles were then renoved by evaporation. The
resi due sunsmazeatisonepylVd-kRiyahfdazblRs-g1)VE(48medRni o WHiklinas then
trituratied with ETOAC to give a solt1d (470ng). This crude product was
purified by Bromima(dyldp¥dmmnl)sidsiaddedgela selutibn w4yl tisopDEWI-2- MEOH (98: 2

'Et” ‘éi\ﬁaf e lBisda-sr L Brpdimbopsiiye Googrbsts iSbnpdodanet ias (d
2. ggcx Faceﬁ{%md? %11)( ¥he %ﬁ%ture%ggbeﬁt?g Rt 60°é|'1?35 140 nﬁﬂnutéssandjd'@ géﬁ%le( d8

4 ( 1- I Soflafeﬁhyri reznoved by hvapomml Tite mh)iuéw{m.':zzfebbr()ﬁdc,\wniwagem give y gum,
) sul phanoyl | ani | i no} [

pyrimdine 4-(1-1sopr met hyl i m dazol -5-yl)-2- {
4- [I\p(zwﬁﬂhwﬁlsdk%télﬂﬁéﬁél“ﬁﬁ‘t@fﬁﬁc togfyeAAOHA & %ﬁi}/‘i‘ aﬁh‘FFﬁéP qdﬁ’i YWihe (Exanple
41; 90 K f phydr oxi de
nmonohyd aﬁ%c%l%?%ltﬁ%@ﬁf?ﬂ%@ﬁ%@ﬁ Jl&q?cgﬁlm)g}% 2‘#&5& e mxture
was sti poladtyab 9818hi Bmpmﬁrm@mtuur wad tmurarsd othrEOtlven gt%ahwoilatommmvler e
removed % evaporation. The crude soli resi due was dissolved in Méé@ g
d an

(%om )I meB0%) Aed salid h%liobé%(%ﬁﬁér% Hols( BB 3, I%SM)@%&%C’
5
hyar oehfor e -§ S AE 2% & 23?%"?2‘?%%@2% 2?2# G 0005 as a

yel jow solid. NVR 1.51 (d, 6H), 2.82 (s, 3.51 (s, 2H), 5.64 (m 1H),
7.27 (d, 1H), 7.69 (d, 2H) 7.90 (d, 2H), 8 23 (s, 1H), 8.67 (s, 1H, 10.29
(s, 1H) Example8®1 30

4-(1-Isopropyl-2-methylimidazol-5-y1)-2-{4-[N-(2-carbox ymethyl)sulphamoyl]anilino}

pyrimidine
4-(1-Isopropyl-2-methylimidazol-5-yl)-2-{4-[N-(2-methyloxycarbonyimethyl)

20  sulphamoyl]anilino}pyrimidine (Example 41; 90mg, 0.203mmol) was added to a stirred
solution of lithium hydroxide monohydrate (9.4mg, 0.23mmol) in water (5ml) and MeOH
(5ml). The mixture was stirred at ambient temperature for 18 hours then the volatiles were
removed by evaporation. The crude solid residue was dissolved in MeOH (10ml) and 1M
ethereal hydrogen chloride (508ul, 0.508mmol) was added and the volatiles removed by

25  evaporation to give the title compound hydrochloride (1:1 mixture with lithium chloride)
(104mg, 100%) as a yellow solid. NMR: 1.51 (d, 6H), 2.82 (s, 3H), 3.51 (s, 2H), 5.64 (m,
1H), 7.27 (d, 1H), 7.69 (d, 2H), 7.90 (d, 2H), 8.23 (s, 1H), 8.67 (s, 1H), 10.29 (s, 1H); m/z
431.

30



WO 03/ 076436 PCT/ GB03/ 00983

synt hesi s of Exanple 69

4- (1- 1 sopwomgloreaseret hyl i m dazol

di ne

4-(1-1sopropyl -
(N@thodAS.-

2 methylim dazol -

-53 An Exanpl e of Process e)

an alternative

-5-yl)-2-[4- (et hyl sul phonylCrassoBionesB] 2yri m
Ti tani um i sopropoxi de (188l

0..&3nmol ) was added to a m xture of

5- yI) 2-[4- (nethylthlo)anlI|no]pyr|n1d|ne
. oml) and the m xture
ol ) was added over 40

mi nut esmms@hﬁwrmxﬁamlmaz@lsLﬂyx@mI(@xemhmth@na%ummﬁnnﬁlaﬁlu' ting

preci pitate was coll ected by

frTtrati on,

washed wi th buty

acetate and

dried at 50Cl“itmﬁuteriscxpmpmmet(%@ily@ézmmot)lwaseidd@ﬂrmmd(tl@emthl istpeapyl-Lo

e oL O ST B B TELS Ao bR

St andar g el BRSO TR

reacfl ons“are an

tration

ut not

(vh?fle%ted':tg 508X 3@(}}{1&16

alimtation,

bR

pémxt&%ml

sone of

st ar ti ng.30mhe) whsSaddsé dvértOthidutea and the meiatnire oas alldbed\bicholds 2m°(21rh15he

followi ng co

(s, lag7P

1H) 4 5- thh*hes
acetanldo)lsoxaz

8 09 (<

i sopropyl acetam do) 1.80 (s, 3H),

2.30 (s,

@%@pﬁ*ﬂh@@u@ foﬁgBm%§gﬁgZ%E¢%hyl

3H),
-4-(N- (CDCL13) 1.02 (brs,

| soxazol e 3H)
1.40 (d, 6H)
5.08 (brm IH),
FoBRAs

yl'T'soxaz

2.38 (s,
1H) 3 5-Acetyl-1-isopropyl -
3H), 2.42 (s, 3H),

N L T N e

npounds were synt hesi sed by the procedure as descrlbe
1987, 2wesuling pescipiisteny Ssiobetipd DXNaPD. vahad With bbb Aesse apd drend a0
1.12 (dy, &,
nethyllsoxaz
6H), 183 Meth 1
4.99 (lH sept)

3.21 (1H,

hydr ochkeadil@grepared by standard methods from known materials. For example, the following

reactions are an illustration, but not a limitation, of some of the starting materials used in the

above reactions.

15

Methods 1-21

1987, 2714-2716.

The following compounds were synthesised by the procedure as described in JOC

Meth | Compound NMR m/z SM
1 4-(Isopropylamino)-5- (CDCl3) 1.12 (d, 6H), 141 4-amino-5-
methylisoxazole 2.30 (s, 3H), 3.21 (1H, methylisoxazole
sept), 8.01 (s, 1H)
2 5-Methyl-4-(N- (CDCls3) 1.02 (brs, 6H), | 183 Meth 1
isopropylacetamido) 1.80 (s, 3H), 2.38 (s,
isoxazole 3H), 4.99 (1H, sept),
8.09 (s, 1H)
3 5-Acetyl-1-isopropyl-2- 1.40 (d, 6H), 2.38 (s, 167 Meth 2
methylimidazole 3H), 2.42 (s, 3H), 5.08
(brm, 1H), 7.81 (s, 1H)
4 5-Methyl-4-(N- 2.00 (s, 3H), 2.34 (s, 141 4-amino-5-
acetamido)isoxazole 3H), 8.64 (s, 1H), 9.60 methylisoxazole
(brs, 1H) hydrochloride

(‘E:Dc:l 3)

7.81 (s,

% y avak]%?l% f)r Tﬁ)




WO 03/ 076436
1.21 (t, 3H),

8. 76 hydwoahloodqBele (s,

PCT/ GB03/ 00983

2.58 (s, 127 Meth 4

4-(N- 0.96 (

t,

-54 Meth Conpound NMR mz SM 5 5- Met hyl -
(et hyI am no)i soxazol e 3H),
1H) 6 5- Met hyl -

3.22 (q,

2H),

3H) PCI/GB03(08983169

Meth 5 ethyl acetam do)| soxazol e 3H), s4..36 (s, 3H), 3.52 (g, 2H), 8.70 (s,
1H) 7 5- Acetyl-l-ethyl - 1.30 (t, 3H) 2.40 (m 153 I\/Eth 6
nmet hyl i —-eo—64=h ".’3“ ~—2 45—+ N—uUsee—¢r ude
Meth 5 M@ﬂyl f‘é‘?lﬁg‘?p}q soxazol e 95 SNMRBt y| - | - et hyI i El\@ékol e S_MZS (t, 3H|,
gl ﬁ/gt é\;lls ZCZ;\ SOMSBHA ér :dgll\/tetq’h Iu_| 9336335%? %%L do)i-ggx;;o %1 5- Acetyl - 1-
786 (9 1r | B e S Mkt A (R ko6 (F, 3t 2,28 (o, 15
4- ami n_015- p’rd{yﬁm?loai;dtdo) Lsgiagol é84 ?.H)L. 3 35H(s _ 3H5 , 8.65 (M H) q
(5, 41 6] CNEaE Nein 12 (ol ORIt oy Sovardl 521y | DE65 (. S,
o () 0] aymaitane otz gt T 2356 (3 o
2H), 8.|08 &18.23 (2s, 1H), 8.62 &(q QH)28.7& (s, 1H)
7 5-Acetyl-1-ethyl-2- 1.30 (t, 3H), 2.40 (m, 153 Meth 6
methylimidazole 6H), 4.30 (q, 2H), 7.64
(s, 1H)
8 5-Methyl-4-(N- Used crude Meth 5
ethylformido)isoxazole
9 5-Acetyl-1-ethylimidazole 1.23 (t, 3H), 2.48 (s, Meth 8
3H), 4.27 (q, 2H), 7.86
(s, 1H), 7.92 (s, 1H)
10 5-Methyl-4-(N- Used crude Meth 1
isopropylformido)isoxazole
11 5-Acetyl-1- 1.38 (d, 6H), 2.48 (s, 153 Meth 10
isopropylimidazole 3H), 5.13 (q, 2H), 7.86
(s, 1H), 8.10 (s, 1H)
12 5-Methyl-4-(N- 1.05 (t, 3H), 2.28 (q, 153 4-amino-5-
propionylamido)isoxazole 2H), 2.35 (s, 3H), 8.65 | M-H)" [ methylisoxazole
(s, 1H), 9.50 (s, 1H) hydrochloride
13 5-Methyl-4- 0.90 (t, 3H), 1.62 (m, 141 Meth 12
(propylamino)isoxazole 2H), 2.53 (s, 3H), 3.10
(t, 2H), 8.68 (s, 1H)
14 5-Methyl-4-(N- 0.82 (m, 3H), 1.42 (m, | 167 Meth 13
propylformido)isoxazole 2H), 2.28 & 2.38 (s, (M-H)
3H), 3.50 (m, 2H), 8.08
& 8.23 (2s, 1H), 8.62 &
8.72 (s, 1H)




WD 03/ 076436 PCT/ GB03/00983 -55 Meth Conmpound NVR mz SM 15

5-Acetyl -1 -propylimdazole 0.76 (t, 3H), 1.63 (m 153 Meth 14 2H), 2.40
(s, 3H), wo28/0(d436 2H), 7.90 (s, 1H), 7.95 (s, 1H) 16 5- MecmydBoda@ds3s 0O, 91
(t, 3H), 1.50 (m 183 4-am no-5- propysacet am do)i soxazole 2H), 1.88 (s,
3H), 2.40 net hyllsoxazole (s, 3H), 3.52 (t 2H) hydr ochl orlde 8.15 (s,
1H) 17 ety —retryt=—t—06-8S 60— 1t
propyl i Mﬁko (;OI‘Z‘PB“"dZ 38 (s, 6H)) NN%Q (dd, 2H), 7| l@'TQZ?-(S S_N—II) 18
5- Met hyF =T L e 1876 3 bﬁ’éé*n%mnoré%' Meth 14
met hyl pprIosgi on %Léce P)ér ghm?%?]e ?‘?( ﬁ{ ( met hyl |i sgxazol e agole
(s, 1H) 9.47 (s, 1H) hydrochl orl(iem@&wemymzz& 0 96 (d, 6H), 1.95 (m
155 Meth 18 |(isobutyl am no)isoxazole 1 06@ b2 (s,|3H), 2,99 (d, 2H), |8.68
(s, 1H)| 20 5-[Methyl-4-[N 0.81 (d| (6@ 719%6 [ 197 Meth 19
(i sobutlyl)acdgtam do]i soxazo 1H), 1779%—(&& 13?12 (s, le[3H), 224 & 2.36 (%,
3H), 3.B2 (m| 2H), 8.55 & 8.69 ($ 5-Acetylt1- 0.78 (d, 6H), 1§90
(m 181 Met h [XMetrysalt yl ) i m dazobe1XHBH)2L.52(hs, BH3 2. BBafhmo-3H), 4. 03
(d, 2H} 7.83 (s, 1H) WO 03/076436 PCT/ GB03/ 00983 | -56- Method 22 5-(3-Di
met hyl ajni nopr|apoRasstamigglispxazade dil AEDHY$ (% Ak 3149 methylisoxazole

(s, 3H), 3.52 (t, 2H), hydrochloride

8.15 (s, 1H)

17 5-Acetyl-2-methyl-1- 0.83 (t, 3H), 1.60 (m, 167 Meth 16
propylimidazole 2H), 2.38 (s, 6H), 4.19

(dd, 2H), 7.83 (s, 1H)

18 5-Methyl-4-(N-(2- 1.07 (d, 6H), 1.35 (s, 169 4-amino-5-
methylpropionyl)amido)isox | 3H), 1.57 (m, 1H), 8.65 methylisoxazole
azole (s, 1H), 9.47 (s, 1H) hydrochloride

19 5-Methyl-4- 0.96 (d, 6H), 1.95 (m, [ 155 Meth 18
(isobutylamino)isoxazole 1H), 2.52 (s, 3H), 2.99

(d, 2H), 8.68 (s, 1H)

20 5-Methyl-4-[N- 0.81 (d, 6H), 1.60 (m, 197 Meth 19
(isobutyl)acetamido]isoxazo | 1H), 1.77 & 2.12 (s,
le 3H), 2.24 & 2.36 (s,

3H), 3.32 (m, 2H), 8.55
& 8.69 (s, 1H)

21 5-Acetyl-1- 0.78 (d, 6H), 1.90 (m, 181 Meth 20

(isobutyl)imidazole 1H), 2.32 (s, 3H), 2.36
(s, 3H), 4.03 (d, 2H),
7.83 (s, 1H)




2- Met hyl - 4-acetyl i m dazol e (Tetrahedron letters 1985, 26 (29), 3423-3426;
1299, 1.04nol) was dissolved in a m xture of DMF (900m ) and DMF. DVA
(1.51) anwoto@7éBat ure 5 heated under reflux, under an at POTEIRIBEIISB
nitrogen, for 18 hours. The reaction _mggxture was allowed to cool to

anbi ent tenperature the product crystallised. The solid product was

col | ect gg b% ggltrati on, washed wth DVMF. DVA and then ether and dried under
vacuum to give the title conmpound (1159, 57% as a pal e brown
crystal ﬂf‘@lﬁ@ﬂh‘[ﬁml%\ﬁooéée’l b)-1.23kneRiBRddzle 6H), 3.78 (s, 3H), 5.56 (d,
1H), 7.50 (d, IH), 3 (S, IH); mz 194. 10 Met hods 23-29 The foll ow ng
conpounds weiMeibfyit%m)émddmz;plet(}Tetrpln&dc@dl@ttQSd%MH@%) 2423-RE3h 12%8mpound NMVR
mz SM

208 bt hOTBADIS T ORER T Mg eGP ME oy iRt B Hsh Saq finttnd™ (=

met hy| i g dag eligr I%ﬂﬁQ drfdier drltmod ré?e &fsmtr , Pt 12 hBufs3TRY FER&HDH AR RORVagP- 2-
1.43 (d, 6H), 2.40 (s, 9p en-1-oyl)-1-isopropyl-2- (brs,
6H), 3. dlowesl to8bhl, toﬁmbibn( Eeapieratﬁ}e t}nreprhghllqt n'r)daiﬂo;leé THe)solig peatlu¢idwasiH) , 7. 48

( s 1H), %Ojlefﬁc?l b&g Htraicny, wag}?d(\ggapwlﬁm gtgmgq eg]dﬂ_rbeﬁ u% Ova%_%"‘m 3 95 (7 m55

(d 1H) o 1 18 b m&@@ndﬁmm% 4. 43
(4 6 H)40%toé i@4hé ﬁtle &H)lpou%d (@15(%5\]57%% 29% ﬁjo %&@5 321 (1H),
7.60 (nPHRR)9S ($,16H) §6’;8r(s;mH); hﬁaédzleé 7500, (181), 15§ (s2TH); m/z 194

5- (3 D net hyl am noprop-2- 0.75 (t, 3H), 1.65 (m 2H), 2.95 (br 208 Meth
en-t%oyl)-1-propylimdazole s, 6H), 4.25 (t, 2H), 5.62 (d, 1H), 15 7.55
(d, 1H pefnifs 43529 1H), 7.66 (s 1H) WD 03/ 076436 PCT/ GB03/00983 -57 Meth

Conpoun M 28 5-(3-Di net hyl am noprop-2- 0.80 (t, 3H), 1.58 (m
2H), 2.32 (sThéﬂﬂloh@mgmomuhd@‘yél)e-synqhe&mpayllbyzhe Bidpeduze QBM(athOds?,-Z 6H), 4.22
(dd, 2k Meth Compound NMR m/z | SM

231 5-(3-Dimethylaminoprop-2- 1.17 (t, 3H), 2.16 (s, 3H), 2.95 (s, 208 | Meth
en-1-oyl)-1-ethyl-2- 6H), 4.27 (q, 2H), 5.57 (d, 1H), 7
methylimidazole 7.50 (d, 1H), 7.53 (s, 1H)

242 5-(3-Dimethylaminoprop-2- 1.43 (d, 6H), 2.40 (s, 3H), 2.95 222 | Meth
en-1-oyl)-1-isopropyl-2- (brs, 6H), 3.31 (s, 3H), 5.22 (sept, 3
methylimidazole 1H), 5.54 (d, 1H), 7.48 (s, 1H),

7.52 (d, 1H)

25 5-(3-Dimethylaminoprop-2- 1.23 (t, 3H), 2.95 (m, 6H), 4.31 (q, | 194 | Meth

en-1-oyl)-1-ethylimidazole 2H), 5.60 (d, 1H), 7.55 (d, 1H), 9

7.62 (s, 1H), 7.76 (s, 1H)
26 5-(3-Dimethylaminoprop-2- 1.43 (d, 6H), 2.95 (m, 6H), 5.32 (m, | ND | Meth

en-1-oyl)-1- 1H), 5.58 (d, 1H), 7.60 (m, 2H), 11
isopropylimidazole 7.90 (s, 1H)

27 5-(3-Dimethylaminoprop-2- 0.75 (t, 3H), 1.65 (m, 2H), 2.95 (br | 208 Meth
en-1-oyl)-1-propylimidazole s, 6H), 4.25 (t, 2H), 5.62 (d, 1H), 15

7.55 (d, 1H), 7.64 (s, 1H), 7.66 (s,
1H)




nmet hyl i m dazole 5.58 (d, 1H), 7.50 (d, 1H), 7.54 (s, 1H 29

5-(3-Di net hyl am noprop-2- 400MHz : 0.78 (d, 6H), 1.92 (m 236 Meth

en- | - oyl )wo-08ios@but yl )-2- 1H), 2.31 (s, 3H), 2.95 (br s, @Hr/GE}00983

net hyl i m dazole 4.12 (d, 2H) 5.57 (d.syd), 7.52 (d, 1H), 7.57 (s, 1H Only
D:VF DVA used as sol vent 2 Purifi ed by flash chromat ography on silica gel
el ut i ngw—TBCh vk . ST rota . od
30 2- AMethhq- '{'R"‘é‘l yI 2- et hyI [ Rol - 5- yl )pyrl m d| ne

R Eo R T R A U DT Inymﬁ?gzagglemﬁt

2.10g, |10.1 mo guani dine hydrogen ‘tar bonat € nd
sodi um net hoXieglel - o§111ﬁgopﬁ2,2mml ) \m)ez Sf&pen6id)] 4122 (adRH qus T15q1)
and thgd m xtyre heated at 110C 10|for 18 hours. The reactidn m xfture S

al l oned to cqdnethyiraigpzadat t enper af ard EnlHhdwnOdd: 1k 8-Sdds-er| (50nL) .
sol utign was |extracted EtOAc (2 X 3Qgfl) . The conbined extracts were
with water (4 x 50ml) and then brine (2 x 50nml), dried and tjhe vol atil
removed BBy  §va@opahétRNamiidprdpesi dUeopREz 10.181(dabHy V92X (et hex3e coMegc] ed
by filtfration and air dried to give the title c ound (1.48g, 583% a$ a
reddi s br owr esel-pyl)-1NMRbUtYD2-(t, 3HFD, 2386, 8H), %g(brw »52 (q, 23

2H) |
(t, 1H)] 7.089 7 27 (t, 2H),, 4 80 2H), 8. 35
iH, d 35 (s, fg‘%wlmﬁ%ﬂ% doge. Vo o5 472 H2BRs Hh 02 45 ek hods
31-38 The fol(l owi ng conpounds were |9H)INEF(SEH) by the pr ocedure of Met hod
30. Metlh_Conpound NVR mz SM 31 112-Anilino-4-(1-isopropyl- 1 A(d

6H), 2. BG)n(ysDMB-]))MABu%Z aR9dlvéet h net hylim dazol - 5- (sept upI et .99

(d 21 Peilg pyftes H%Po%té“a%r&eon%%a%%agﬁpé?péwh%cﬁff%qoéé&zﬁmrm*%a n 1651
(t 3H) (3%?{'3,5(0%)%5—;2132-9 6.96 (t, 266 Meth 5-yl)pyrimdine 1H), 7.16 (d,

T

.D' .

5 Method 30

2-Anilino-4-(1-ethyl-2-methylimidazol-5-yl)pyrimidine

5-(3-Dimethylaminoprop-2-en-1-oyl)-1-ethyl-2-methylimidazole (Method 23; 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 the mixture heated at 110°C

10  for 18 hours. The reaction mixture was allowed to cool to ambient temperature and poured
into water (50ml). The solution was extracted EtOAc (2 x 50ml). The combined extracts were
washed with water (2 x 50ml) and then brine (2 x 50ml), dried and the volatiles removed by
evaporation. The residue was triturated with ether, collected by filtration and air dried to give
the title compound (1.48g, 53%) as a reddish brown solid. NMR 1.17 (t, 3H), 2.38 (s, 3H),

15 4.52(q, 2H), 6.93 (t, 1H), 7.08 (d, 1H), 7.27 (t, 2H), 7.60 (s, 1H), 7.62 (d, 2H), 8.35 (d, 1H),
9.35 (s, 1H); m/z 280.



7.62 (d, 2H), 7.70 (s, 1H, 7.86 (s, , 8.38 (d, 1H), 9.40 (s, 1H) 33
2-Anilino-4-(1- 1.21 (d, 6H), 5.65 (m 1H), 6.96 (t, 280 Meth
i sopropylwoiddazaBe 5- 1H), 7.12 (d, 1H), 7.29 (t, 2H), 26 prgr)gBmsiondsdi ne
7.63 (m 3H), 8.04 (s, 1H), 8.38 (d, o 9.40 (s, 1H) 34 2-Anilino-4-(1, 2-
2.37 (s, 3H), 3.93 (s, 3H, 6.95 (t, 6 Meth dinmethylimdazol-5- 1H),
7.08(dM d (t, 2H), 22 yl)pyrimdine 7.59 (s, 1H), 7.69 (d, 2H),
8. 35 (d—M (s, 1H) 35 2-(2-Fluoroanilino)-4-(1,2- 2.33 (s, 3H),
3.75 (s, 3H) The fo@l%v&&t% c@%u‘?@é Qere@ ﬁﬁﬁéﬁé&h'@tﬁ’@%&becﬁne dMethbd 6. (M 3H),
7.58 (s, vi)pyrimdine 7, 30 (d_1H). 9.02 (s th
1H) 70 Bﬁth?-ﬁ@(bmpﬂmuﬂ (1- 0.68 (t NMR, 1.55 (m 2H), 4.48 |(/z 28MMelh
propy|i idazal - 5 697 ('r ] 714 (d 1I-h 27 \/I)p\lrim'rlip_n Z1 30
(t, 2H)|317" 63 zamlmqyt (I7ispgropsl-2-1 Hy 1.4#. (AgOHs 251Ky, 318, 382 (d, |29, | Metao] (s,
1H) WD pP3/076436, PCT/ GBQ3/ 00983 -5% SM 37
2- Ani | i ho- 4- ([ZRABY I P o2 (t, 3 "NF“:‘?P%%%%%%‘?(S, 294 et h
propyl i dazglyipyrighlline 4. 46 (t, 2H) (d, 61}@87 GO(t ZH) 7472@6112i3 yl ) pyri m dijne
(d, 1H} 7.28}23%)y 2H), 7.55-7.65 (m 5 (d, 1H), g (s, |1H) 38
2- Ani | i po-4-[|1- (2- 400MHz : 0.63 (d76€m)i,,2I:I) ?8@9(@ IIQDQ%M
met hyl py opyl )|-2- 1H), 2.37 (s, 3H), 36 (d, 2H), 29 nethyl|i m dazol - 5;
6.95 (t} 1H),| 7.08 (d, 1H), 7.29 (f, " yl]pyrimdine 2H), 7.6Q (s, |1H), T1.64
(d, 2H) 3 8. szmn%"ﬁ &&hﬁiﬁm@zml*%zl (BOH)J4.65 Y§ )] 6.56@, T 1B EY Wgth 2
Recrystpllized from Me
S-yl)pyrimidine 1H), 7.16 (d, 1H), 7.29 (t, 2H), 25

7.62 (d, 2H), 7.70 (s, 1H), 7.86 (s,

1H), 8.38 (d, 1H), 9.40 (s, 1H)

33 2-Anilino-4-(1- 1.21 (d, 6H), 5.65 (m, 1H), 6.96 (t, | 280 | Meth
isopropylimidazol-5- 1H), 7.12 (d, 1H), 7.29 (t, 2H), 26
yl)pyrimidine 7.63 (m, 3H), 8.04 (s, 1H), 8.38 (d,

1H), 9.40 (s, 1H)

342 2-Anilino-4-(1,2- 2.37 (s, 3H), 3.93 (s, 3H), 6.95 (t, 266 | Meth
dimethylimidazol-5- 1H), 7.08 (d, 1H), 7.28 (t, 2H), 22
yl)pyrimidine 7.59 (s, 1H), 7.69 (d, 2H), 8.35 (d,

1H), 9.43 (s, 1H)

35 2-(2-Fluoroanilino)-4-(1,2- 2.33 (s, 3H), 3.75 (s, 3H), 7.07 (d, |284 | Meth
dimethylimidazol-5- 1H), 7.17 (m, 3H), 7.58 (s, 1H), 22
yl)pyrimidine 7.65 (t, 1H), 8.30 (d, 1H), 9.02 (s, Meth

70

36 2-Anilino-4-(1- 0.68 (t, 3H), 1.55 (m, 2H), 448 (t, | 280 | Meth
propylimidazol-5- 2H), 6.97 (t, 1H), 7.14 (d, 1H), 27
yl)pyrimidine 7.30 (t, 2H), 7.63 (d, 2H), 7.73 (s,

1H), 7.88 (s, 1H), 8.38 (d, 1H),
9.40 (s, 1H)




Met hod 39 5 2- Am no-4-(1-isopropyl-2-nmethylimdazol -5-yl)pyriMdi ne

5- (3-Di net hyl am nopr op-2-en-1-oyl)-1-isopropyl -2-nethylim dazol e (Met hod
24; 4.99gwo22/02qam®| ) and guani di ne hydrochl oride (5.3g, 5PCGrarRIB)0sBI €
suspended in 1-butanol (70m ). NaOW s04. 89, 88mmol ) was added in one
portion and the mxture heat ed under reflux, under an atnosphere of

nit rog f-or Rot-s Fhe—vot-at+i re—rerovetd in +6 evaot = ] Wt er
(50m) vMé’t o(z B Dyt r act ed Etéggﬁ X 50ml) The organi d W@yeﬁb’l wer e
conbi neg;zmTd T at Wi

i sohex ne-'dt o] WA%HIH% @P%)mt%fhélpclzorrpoun bro sol)[gz'% s ,%gﬁof/g\}.ﬂetklM?:
1.46 (d, 6H), pzoplﬁmﬁlaazomﬂ) 5.45 (m3H),147% (t621B)) 6(a8r(8 . | HHH). 066. 74 (d8 1H],

7.28 (s} 1H), 12 (d, 1H); mz 218 15 Met hod 40 The foll owilng conpoungs
were syt hesi %EYEW@'R@ procedure ¢ofdNEDhGEE §oZHMEL - EBMEIBUNd NVR nfz M

40 2- Anj no-4-|(1,2- 2.16 (s, 3H, 3. ( gﬁ} ( 190 [Met h

di met hyj i m dgqzol -5- 2H), 6.80 (d, :363{) 8?35 H)(b (S EILZ‘) yl){pyrim di ne|8. 17
(d, 1H[3P 03/@2&‘1&% PF\T(ZGBO?»/ 00983 400¥18%z : W%mdﬁm No((ln 308 | Meth

1- Di et hyl - 2-|( 4-i odosul phonyl oxy) -et h | ) - 4-i odosul phonam de

2- Ani nof 2- rret h}ltthyl-pmpdba%ol (1.34g|1 1 §s, WP 4ics@loPRbd i dr ;r;m%Qri dine
and copl ed t|o under ert gas. I 9 , 31.5 1) S
added i port i'Bﬁg d%z@ gol id keepi r?g Q/e‘ﬁﬁgg (‘fngS ’é%‘;a’rhe stinred \gf

further] 10 m\nyiRsinfdin€C and then abyopso (s eAPEr&f @ eHf,or 18hr. | The
reactiop m xt{ure was poured into vijgorously stirred i ce” watgr and the|pH
adj usteF to 1.0 using conc. HCl. Thé.39r(dclip),P40de dblid was [filtered ﬁshed

Wthw\ oxr nad dri ad t A ~v v~ b Ho bl A~ oo

LBLLAYZ cruir e A\ A

e et e—{F03—F5%—as-
sol i d: NORi¢ epgtadpediron BOAC 61y 3.93 (s, 2H), 4.76 (s, 1H), 7.55 (m 4H),
782(d2 .10 Method 42 2 2-Dinethyl aziri din-
1-yl -4- |0§]H§Stflﬁlﬁ%ﬁgé’|ﬂc}w 0 a stirred solution of
N-(1, 1-di net hyI 2- (4-i odosul phonyl oxy) - et hyl ) -4- i odosul phonam de (Met hod
41; 7.0 11.27mmol ) in acetone (112nml) was added powdered 15 anhydrous
pot assi &EM nate (1.71g, 12.4mml). The mixture was heated at reflux for

20 5 2-Amino-4-(1-isopropyl-2-methylimidazol-5-yl)pyrimidine

5-(3-Dimethylaminoprop-2-en-1-oyl)-1-isopropyl-2-methylimidazole (Method 24;
4.9¢g, 22.2mmol) and guanidine hydrochloride (5.3g, 55.6mmol) were suspended in 1-butanol
(70ml). NaOMe (4.8g, 88mmol) was added in one portion and the mixture heated under
reflux, under an atmosphere of nitrogen, for 3 hours. The volatiles were removed by

10  evaporation. Water (50ml) was added and extracted EtOAc (3 x 50ml). The organic layers
were combined and dried evaporated in vacuo. The residue triturated with isohexane to give
the title compound as a brown solid (1.9g, 40%). NMR: 1.46 (d, 6H), 2.43 (s, 3H), 5.45 (m,
1H), 6.50 (brs, 1H), 6.74 (d, 1H), 7.28 (s, 1H), 8.12 (d, 1H); m/z 218

15 Method 40
The following compounds were synthesised by the procedure of Method 39.

Meth | Compound NMR m/z | SM

40 2-Amino-4-(1,2- 2.16 (s, 3H), 3.93 (s, 3H), 6.52 (s, | 190 | Meth
dimethylimidazol-5- 2H), 6.80 (d, 1H), 7.47 (s, 1H), 22
yl)pyrimidine 8.17 (d, 1H)




hours and left standing at roomtenperature for 2 days. The reaction

m xture was filtered and the solid washed with acetone. The filtrate was
evapor at eaoion/0va@sao. The crude product was purified by flPasicEBlodasa
chronat ogr aphy DCM i sohexane (3:1) tqggi.ve the title conpound (3.36g, 88%
as a white solid. NWR (CDC13) 1.53 (s, 6H), 2.43 (s, 2 H, 7.63 (d, 2H),

7.85 (d EO ; mz 337. Method 43 N-(1
1- Di et M‘ t hoxyet hyl') - 4-i odosul phonami de To a stirred sol ution of

2, 2-di Rt hYbiRdhylld-(olodnplondrok PAGE W RheaAI HendMaE hod 42; 25 3.35g,
9. 94mMmmo Indry , under 1tnert gas at nosphere was added rapidly

NaOVe (2. 682;AmidoZvmoihyl-Tipeosusid g olbmmel) maatssolaed mgiry pyridinelerd i ner t

gas for 6 hour The . reactjon mxtu s aldo to cool. and. t hen poured

onto & SR ab g PERYide SPE. 33;5&*%@ a8 adledn partione ,a?ap

22. 4L g ﬁ%@ﬁg B0 28 3RS RARGE: 1O It R 0€ IRPIHA at 1ol ed and
aporated I n vacuo. T

the solvent e e crude product was triturated with 30
et her/ i spfpexame forf |dhi.efhedeacnias hagtund whs pounekiarevigombusly iseoted ©e giawe abdhe titl e

compound (2,449, ,67% as a white solid. NVR 1,03 (s, 6H), 3.07. (s, 3H),
3.1 (s, thepH adjusted (oph.0 uyipe COP.°9§C(1-dT,hSZ’rfP}‘ilPlt%?dzsoégd‘.’ag\f@eﬁ’@wgﬁ‘g@“g water

PCT/ GBO - 5 t &+ d- onam de
2- Et hox%‘?ﬁ@@%gﬁ‘?‘?iN%g&gﬁé’mgﬁ%% Ia@l)%égo%ér/\g%?/ 1edt yl agl@?l)gn?jf%%

24mol ) 6HWex.93 @] 38 UVieds,i IH)DTES (mO4H), 7e:82ddc2id), @d3t(d, ZH). To this was added
pi psyl chloride (6.05g, 5 20mmol) in portions and the reaction stirred for
18 Kours. Volatiles were evaporated in vacuo. The residue was dissolved in
Et OAc (ﬁ&) ))ddvashed with 0.33Mcitric acid (2 x 50m), brine (50m),
dried an-ué—{&va-porated in vacuo to yield an oil which solidified on standing
t o gi ve2phBimdth{lhgridianpauhibdasulphgatrédeyel | ow solid (6.97g, 98%. NVR 1.01
(t, 3H, 2.89 (g, 2H), 3.30 (n}_ 4H), 7.53 (d, 2H), 7.75 (t, 1H), 7.97 (d,
2H); ml z 354 Tprstyred salptiopeeiyl .4 simgthyb2 {4 idexyiphonloxyersbehAsnesul phonani de

The titl . i th
AT SRR e e e
1H) 15 7. aBhyddousPassidm@arbodate LHV 1 g, 1251mmSI8. Ttk mizkfre waik heB&bat(rdflu) for 20

hours and left standing at room temperature for 2 days. The reaction mixture was filtered and

the solid washed with acetone. The filtrate was evaporated in vacuo. The crude product was

purified by flash silica chromatography DCM:isohexane (3:1) to give the title compound

(3.36g, 88%) as a white solid. NMR (CDCls3) 1.53 (s, 6H), 2.43 (s, 2 H), 7.63 (d, 2H), 7.85 (d,
20 2H); m/z 337.

Method 43

N-(1,1-Dimethyl-2-methox yethyl)-4-iodosulphonamide

To a stirred solution of 2,2-dimethylaziridin-1-yl-4-iodosulphonamide (Method 42;

25 3.35g,9.94mmol) in dry THF (100ml), under inert gas atmosphere was added rapidly NaOMe
(2.68g, 49.7mmol. The suspension was heated at reflux under inert gas for 6 hours. The
reaction mixture was allowed to cool and then poured onto a stirred mixture of distilled water
and acetic acid (3.2ml, 22.4mmol). Ether (100ml) was added, washed with water (100ml),
dried and the solvent evaporated in vacuo. The crude product was triturated with

30 ether/isohexane, filtered, washed with i-hexane and dried to give the title compound (2.44g,
67%) as a white solid. NMR 1.03 (s, 6H), 3.07 (s, 3H), 3.1 (s, 2H), 7.55 (m, 3H), 7.93 (d, 2H);
m/z 370.



Met hod 46 N (2-net hansul phonyl oxyet hyl ) - 4-i odobenzenesul phonam de

Di i sopropyl et hyl am ne (5851, 3.36nmmol) foll owed by net hane sul phonyl

chl ori de W0 03@6QB¢ 3. 36nmpl ) was added to a stirred sol ut iPam/GH03/00983

N- (2- hydr oxyet hyl ) - 4- i odobenzenesul plggnam de (Method 45; Ig, 3.06mmol) in
Et OAc (25m) at 5C, under nitrogen. The reaction was allowed to warmto
anbi entbémature and stirred for 24 hours. The reaction m xture was
washed hydrochloric acid (3 x 25ml), saturated agqueous sodium

%dr 09leN—(QfEtlQ&(zbgﬂﬁfl)S@iMbb@ﬁeyé&g%h@@ﬁﬂahe brine (3 xh25rrft) dan thenfdrheg
e volatiles were renove é@ﬁva oration and the residue @UI‘I | e Yy

chr omat ogr apBEtlxysthylagane @ ldgi )tand tdsapropykethylqmoe (6.2 ¢lhg in

larity to,99:; tle 56
Col . Mreristoiygh in By Sorsf o {1 BT PR pipRlen B R HPSET o
(d, s ZW@m&oQ?m g/rtloil:ﬂnd L Ze ot 38n stREEME: PBHOES ARSathiesl (WERAILHEABS in vd&do.
Met hod 47 N-( cl opr opyl net hoxyet hyl ) - 4-i odobenzenesul phonam de Sodi um

hydr i dede_%nﬂge ofas disgg v dsindperesi (60ml)nwashad wath (3IM cBriggerad? X SRad), Sring y

added t tirred solution of cyclo t han 75|

(8n), (oM dejed A APl g‘daﬁ(awﬂzﬁ Yﬁé?‘ﬁg‘é”&éé‘ sof f“f‘(ﬁéc&’“%ﬁng‘é‘ﬁ%‘ﬁﬁzﬂée t hen
a sol ut fe n§wls9m> Y&IMNNRA 10040 BeN 2282 &) P ON irdle

( Met hod{ gg(:%%&nﬁ%“% % WDI\/I’)%X b] was sl gvvl snaddegqjagz t?er(
react i ofHal7. iﬂ/@dZHbW%r(mltH) h%(@lﬁ{)t@r‘mﬁ“dﬁ’bw and stirred for 18 hours.
The vol atiles were renoved by evaporation and water (30nl) added to the
resiue. The aqueous solution was extracted with Et OAc (3 x 20nml), the
extract g1 Mgsf4s 0 conbi ned washed with water (3 x 40ml), brine (2 x 30ntl),
dried and volratiles renoved by evaporation. The residue was purified by
chr onat &Qalﬂmromtm'ﬂ)HMObtnmh%g_gmm\A/ MeOH (100: 0 increasing in

olarity to 1)t i the tit I I
61 " whi oh”sahs tls FERRIBE S sty RRRE o e oy (g sarPni o735
m 1 2. ; 3 : 5 : , 77 (t,
(1 iy 7%tgn%§?9a£%€gls M)IR @7% Qﬁz KAL) m, @}5 46@ (, Zﬁ)l 7, %e@r %ﬁggoef&ltd%_ﬁ) (

| ymes hy 7 98I (pHy hiz azdaﬁ\d{fb)benzene 4 Brom)t h| ophenol (1.9g, [0nmol) and
pot assi um carbonate (1.5g, | I mmol) were

Method 46

N-(2-methansulphonyloxyethyl)-4-iodobenzenesulphonamide

Diisopropylethylamine (585ul, 3.36mmol) followed by methane sulphonyl chloride

20 (260ul, 3.36mmol) was added to a stirred solution of N-(2-hydroxyethyl)-4-
iodobenzenesulphonamide (Method 45; 1g, 3.06mmol) in EtOAc (25ml) at 5°C, under
nitrogen. The reaction was allowed to warm to ambient temperature and stirred for 24 hours.
The reaction mixture was washed with 1M hydrochloric acid (3 x 25ml), saturated aqueous
sodium hydrogen carbonate solution (3 x 25ml), brine (2 x 25ml), an then dried. The volatiles

25  were removed by evaporation and the residue purified by chromatography on silica, eluting
with DCM / MeOH (100:0 increasing in polarity to 99:1) to give the title compound (562mg,
45%) as a white solid. NMR: 3.08 (m, 2H), 3.12 (s, 3H), 4.08 (t, 2H), 7.55 (d, 2H), 7.98 (d,
2H), 8.03 (t, 1H); m/z 405.

30



20 stirred in acetone (40nl). Tetrahydrofurfuryi bromde (2g, 12nmol) was
added dropwi se, and the m xture was then heated at 45C for 2 hours. The

m xture wa® mloreded to cool, the insolubles renoved by fipctrrG@to3omsand t he
filter pad washed with acetone. The vehatiles were renoved fromthe
filtrate by evaporation to give crude -(2-tetrahyrofuryl nmet hyl t hi o) - 4-

br onobenzene 1g) an oil (mz 273). This crude product was dissolved in
met hanw 25 and water (10m ). Oxone (8g) added in portions and the
m Xt ur ensbicJcebréRliméthax o S4-iMbEizendsafiblati@e added and the methanol was
renmoved Dy evaporation. Further water (20nl) was added to the aqueous

resi due, whi 8édiwashytifién(18%6tngac ted %auspenBOm i 2nirersl0orll 3.39Teolg was sowdy wer e

conbi ned, washed with brine (15m), dried_and th sol vent. ev rated. The
resi dueadgsd to pstitred slutip of Kyl ARoBY! ol 73kl P2 m&%*ﬂ% ?ﬁ% %

i so / 79, 569
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1H), 3. &ch(aﬁlﬂl.lphﬂl")'].oxgietﬁ)a)-@ﬁbdofbbiblzenésﬂlﬁlo@mnidhl'd)\/letﬂocﬁ& 680mgH). 36rdmsD ifd, 2H);
mz 305. WD 03/076436 PCT/ GB03/00983 -63- Method 49
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2H) 3. &gldﬁmTl@'&]ue&sﬁeluﬁdn w%H):xtraEteZi&w@ldEtCZkb 3 )UQQmBQtYle extviztthwoere50
2-[4-(Benzylthio)ani 1i nol- )épllsopro | i m dazol -5-yl ) pyrimdine
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8 18 ( SMeUﬂ (108:Bihckedsin hi)polz&xty & 9%1) toldide thetide éd:ﬁpmMﬂt(B@&in@ 1495 as a

1- (1- Met hLl cycl opropane) car boxam de Oxal yl chloride (8. 0. 095npl1) and
t hen DMPIlpardsss @l oybich welrdifiedieras smdalg NMRit§-0h (nas2H), 0.40 (m 2H) 0.89 (m,

cool ea M-SR RRERIFLE S (- aF gt P73 AT LLe Whahnl R )

houis atmampi ent tenperature. The soI vent and excess oxalyl chloride were
renmoved by evaporation, the residue 20 dissolved in DCM and added to a
sol ution of amoni a (excess) in MeOH cool ed at 5C. The .

Method 48

1-(Tetrahyrofur-2-ylmethylsulphonyl)-4-bromobenzene

4-Bromothiophenol (1.9g, 10mmol) and potassium carbonate (1.5g, 11mmol) were

20  stirred in acetone (40ml). Tetrahydrofurfurylbromide (2g, 12mmol) was added dropwise, and
the mixture was then heated at 45°C for 2 hours. The mixture was allowed to cool, the
insolubles removed by filtration and the filter pad washed with acetone. The volatiles were
removed from the filtrate by evaporation to give crude 1-(2-tetrahyrofurylmethylthio)-4-
bromobenzene (3.1g) an oil (m/z 273). This crude product was dissolved in methanol (60ml)

25  and water (10ml). Oxone (8g) added in portions and the mixture stirred for 2.5 hours. Water
(20ml) was added and the methanol was removed by evaporation. Further water (20ml) was
added to the aqueous residue, which was then extracted with DCM (2 x 50ml). The extracts
were combined, washed with brine (15ml), dried and the solvent evaporated. The residue was
purified by chromatography on silica eluting with DCM / isohexane / EtOAc (10:8:2) to give

30 the title compound (1.7g, 56%) as a solid. NMR (CDCl3): 1.56 (m, 1H), 1.88 (m, 2H), 2.13
(m, 1H), 3.20 (dd, 1H), 3.39 (dd, 1H), 3.72 (m, 2H), 4.26 (m, 1H), 7.68 (d, 2H), 7.79 (d, 2H);
m/z 305.



m xture was allowed to warmto anbient tenperature and the volatiles
renmoved by evaporation to give the title conmpound. NMR 0.29 (q, 2H), 0.71
(g, 2H), wo®3o(@36 3H), 6.62 (s, 1H), 6.85 (s, 1H). 25 MetrhodkE2/0098AM no- |
-met hyl cycl opr opane Brom ne (2.87nml, .¢3Q56n01l) was added to a solution of
sodi um hydroxi de (13.5g, 0.338nmpl) in water (100m ) at 0-5C. A slurry of
1-(1-ne l!lc éopropane)car boxam de (Method 51; 5.70g 0.056np1l) in water
(50n) added and reaction mxture stirred at 30 5C for 2 hours,

then | e{i3iEhslypRByRLIpASIRIEMbrdmesRasd@eur e for 24 hours. The m xture was
then heated at 80C for 2.5 hours, allowed to cool and mixture distilled to

gi ve the titl-Brevapoethexyp(dnang - 80P . 3muvd) wes eqted asxdgscritgediin thegMethpgl 0. 96

(s, 3H) S,.. . VO 764 /0 +04- t

i ot W45 (R RmRP MO o) A VIR R4 St P L v 249, 330%m,

1, 3-4i methody @, ayd! Py pd, 2 n;e7g§1 89, mQ.4932nol) in DCM (70ml) cool ed at
5C was added triethylamne (5ml, 0.036npl) foll owed by slow addition of 5
met hanesul phonyl chloride (2.72nl, 0.035nol). The m xture was then stirred
at anbi b erature for 24 hours. The m xture was then absorbed onto
silica Mpuri fied by flash silica chromatography DCM i sohexane (3:1)

to gl ve Jhl@BEﬁztyltﬁlo%Mﬂdu(l@opwﬂw 59%hyliMRz0135-4Bprimiddfd) . 3. 28 (s, 6H),
3.52 (d 8 (q, IH). To Methods 54-55 The follow ng conpounds were

pr epar ed by ifh@tlm owepind v ppatedcdby3Be prcedyre heExamipe 6pupiag éhest arti ng

material s d. N 3

SR (Cadusppag g Meridm M R SAF i 70 b charba 2B SSimd Y oy
4. 78 (9714, 5ﬁ)17f€rﬁ?.lpqm 228 tn 86 7,593 2H)L 848 (é ClH)3$‘|)Sl (cl 15@ 4.99 (s2H)
3.33-3.40 ‘methanesul phonyl oxypropane (m 2H), 4 (d, 3.69 (d, 3H),
4.78 (qlHLHyz 46t hod 56 15 1, 3- Di net hoxy- 2- a2| dopr opane

1, 3- Di et hoxy- 2- met hanesul phonyl oxypr opane (Method 53; 3.74g, 19mmmol) and
sodi um azi de (2.03g, 31nmol) in DVA (55ml) was heated at 100C for 8 hours

then | effethéd 51

15  1-(1-Methylcyclopropane)carboxamide
Oxalyl chloride (8.24ml, 0.095mol) and then DMF (few drops) were added to a

solution of 1-(1-methylcyclopropane)carboxylic acid (9.42g, 0.094mol) in DCM (150ml)
cooled at 5°C and the mixture stirred at 5°C for 30 minutes and then for 3 hours at ambient
temperature. The solvent and excess oxalyl chloride were removed by evaporation, the residue

20  dissolved in DCM and added to a solution of ammonia (excess) in MeOH cooled at 5°C. The
mixture was allowed to warm to ambient temperature and the volatiles removed by
evaporation to give the title compound. NMR: 0.29 (q, 2H), 0.71 (q, 2H), 1.02 (s, 3H), 6.62 (s,
1H), 6.85 (s, 1H).

25  Method 52

1-Amino-1-methylcyclopropane

Bromine (2.87ml, 0.056mol) was added to a solution of sodium hydroxide (13.5g,
0.338mol) in water (100ml) at 0-5°C. A slurry of 1-(1-methylcyclopropane)carboxamide
(Method 51; 5.70g 0.056mol) in water (50ml) was then added and reaction mixture stirred at

30  5°C for 2 hours, then left to stand at ambient temperature for 24 hours. The mixture was then
heated at 80°C for 2.5 hours, allowed to cool and mixture distilled to give the title compound

(bp 75-80°C). NMR: 0.2 (q, 2H), 0.14 (g, 2H), 0.96 (s, 3H), 1.42 (s, 2H).



stand at anbient tenperature for 24 hours. The m xture was diluted with
water, extracted with EtQAc, the extracts conbi ned and washed with water,
dri ed andwole/ov@Bati | es renoved by 20 evaporation to gi ve PCHE&GRIBNDIS3
conpound (2.0g, 74% as a clear oil. _g¥ethods 57-58 The foll ow ng conpounds
were prepared by the procedure of Method 56 using the appropriate starting
materials. Conmpound SM 57 1-Et hoxy- 2-azi dopropane Method 54 58
1-propo&f€—ﬁ§ dopr opane Met hod 55 WD 03/ 076436 PCT/ GB03/00983 -65- Met hod
59 1, 3- Pgstmmyzz_ﬁl@mae&w%%nﬁoxﬁ&gaﬁal | adi um on charcoal (500ng) was
added t0 a solutron o I met hoxy- 2- azi dopropane (Method 56; 2g,

0. 014npl) i nTenhaktbn EAOF1dimathdxy-Rehydioxypriopanst (3r&dedo. th:lml)anDGNht%“s]bher e

Fi 117t PR Rrssaants AR RS BEM Pt 10 Qe el By SFafedlond® il T ™" ™

et hanol nieelagés\ﬁ% hdn _I_ﬁQJh}Hrid%’H 7961, 10N Skdol). Thé RIFAKNTad RedthAR0k afBRAL) -
Met hods 60-61 | owi ng conpounds were prepared by the procedure of

Met hod &npesiturg fd)rh%l haap Ilep miatues whsathen agportede@niadiBea geband pofpohydlsM 60

Vet hod BeASTm AR R BRI R VREHR AT 0l BEYFE HEQH 4B OHDD st MR
3- (Di meg hylami)o) pg gogh)oj'ngp(d df) iy @chigpr i de (3.48g, 22mol) was added in

portions to a duspension of 4:bronot hi'ophenol (3.78g, 20mvl) and potassium
carbonate (5.52g, 40mmol) in DMF (40nml) and the reaction m xture heated to
60C for_15 m Egtﬁ; The mxture was allowed to cool to anbient tenperature
and $ou ter (100m) and extracted with EtQAc (2 x 100m ). The
extracts wereg [ enmel ut
colum 1010) anﬁmavapora f fllﬂ? %W\é\%e\}ﬂ e&#ecnfyl @gg&gg%%gﬁme%mdgﬁg@%gg%@ as a
pal e yehpmopridatd stafiR natéital{ m 2H), 2.20 (s, 6H), 2.35 (t, 2H), 2.93 (t,

2H), 7.48 (c-
Meth | Compound NMR
54 1-Ethoxy-2- 1.10 (t, 3H), 1.28 (d, 3H), 3.14 (s, 3H), 3.42-3.48
methanesulphonyloxypropane | (m, 2H), 3.65 (m, 2H), 4.78 (q, 1H)
S5 1-Propoxy-2- 0.86 (t, 3H), 1.28 (d, 3H), 1.51 (q, 2H), 3.33-3.40
methanesulphonyloxypropane | (m, 2H), 3.44 (d, 2H), 3.69 (d, 3H), 4.78 (q, 1H)
Method 56

15 1.3-Dimethoxy-2-azidopropane

1,3-Dimethoxy-2-methanesulphonyloxypropane (Method 53; 3.74g, 19mmol) and
sodium azide (2.03g, 31mmol) in DMA (55ml) was heated at 100°C for 8 hours then left to
stand at ambient temperature for 24 hours. The mixture was diluted with water, extracted with
EtOAc, the extracts combined and washed with water, dried and the volatiles removed by

20  evaporation to give the title compound (2.0g, 74%) as a clear oil.

Methods 57-58

The following compounds were prepared by the procedure of Method 56 using the

appropriate starting materials.

Meth | Compound SM

57 1-Ethoxy-2-azidopropane Method 54

58 1-propoxy-2-azidopropane Method 55




2H), 7.38 (d, 2H); mz 276. Method 63 25
1-(3,3,3-Trifluoropropylthio)-4-bronmobenzene 3-Brono-1,1, 1-trifl uoropropane
(6401, 6mwolos/ovase added to a m xture of 4- bronot hi ophenolPCi8ENIYYISINMOI )
and potassium carbonate (760ng, 5.5mygs). in DMF (5m ) and the reaction

m xture heated at 40C for 1 hour. The m xture was allowed to cool to

anbi ent m ture and poured into water (50nl) and extracted with Et QAc
(2 x 3 - WO 03/ 076436 PCT/ GB03/00983 -66 extracts were conbi ned,
washed WaimhinlRkHoRQ-ASnopfimlde dried (Chenelut columm 1010) and evaporated

to give the title conpound (1. 368 95% as a pale yellowoil. NVMR 2.56 (m
2H), 3.13 (10%:?|a|blad1rxm3m charcoH{p( Orrzg)saaS(adldedzreoa sqwtzonzsfslim)eth@«yrﬁet hod 64

1(1Bu Ithlo- enz t, t was synth in an
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3- (N, N-Di net hyl am no) propyl sul | 2honyl | - 4- br onrbbenzene Oxone (14g,

23rrm)| ) filvagiom thteuht datgmaedays anth afd the filiey padnw ashpd Wit Iemﬁlﬁld)) give a solution

propylth br onobenze d 62; 5.24qg, 19.1mmol) in MeOH (150ml) and

wat er #Stﬂ%géﬁf?m%‘ﬂ“ H(S%éltl\@blggwas stirred at anbient tenperature for 90

m nutes. The reaction mxture was poured onto an Isolute SCX-2 col um,

washed MeOH (6 x 40mL) and the product eluted with 2% net hanolic amoni a

(10 x 4BftethodsTieblsol vent was evaporated and residue purified by fl ash

h t | | ut i
(10870 ner obts foRing,Sning€h it ghehaftdly G Rlog et PRISA DB 2. oso,
80% asaghr a@@it%’t% @il . NVR 1.62 (m 2H), 2.03 (s, 6H), 2 19 (t, 2H),
3.32 (m_2H) . 7. 81 m 4H) - nlz 306, Method 66

1-(3, 3| th f|| Cempeuiapy! sul phonyl ) { 8Mr onobenzene 25 Oxone (3. 79, 6rmd|)
was ad } }

o sol ution—of—1.(3.3.3
(Met hod @B; 1|. BBthoay-2simipppropaneve OHMetBed1)7 and wat er (5ml) and the
61 1-propoxy-2-aminopropane Method 58

Method 62

1-[3-(N,N-Dimethylamino)propyithio]-4-bromobenzene

15 3-(Dimethylamino)propyl chloride hydrochloride (3.48g, 22mmol) was added in
portions to a suspension of 4-bromothiophenol (3.78g, 20mmol) and potassium carbonate
(5.52g, 40mmol) in DMF (40ml) and the reaction mixture heated to 60°C for 15 minutes. The
mixture was allowed to cool to ambient temperature and poured into water (100ml) and
extracted with EtOAc (2 x 100ml). The extracts were combined, washed with brine (3 x

20  100ml), dried (Chemelut column 1010) and evaporated to give the title compound (5.25g,
96%) as a pale yellow oil. NMR 1.76 (m, 2H), 2.20 (s, 6H), 2.35 (t, 2H), 2.93 (t, 2H), 7.18 (d,
2H), 7.38 (d, 2H); m/z 276.

Method 63

25 1-(3,3,3-Trifluoropropylthio)-4-bromobenzene

3-Bromo-1,1,1-trifluoropropane (640ul, 6mmol) was added to a mixture of 4-
bromothiophenol (945mg, Smmol) and potassium carbonate (760mg, 5.5mmol) in DMF (5ml)
and the reaction mixture heated at 40°C for 1 hour. The mixture was allowed to cool to

ambient temperature and poured into water (50ml) and extracted with EtOAc (2 x 30ml). The



m xture was stirred at anbient tenperature for 18 hours. The MeOH
evaporated and water (20nml) added and the m xture extracted with DCM The
extracts wengotused (Chenel ut colum CEL1005) and sol vent PCE@aBI8/M0ISY
evaporation to give the title corrpoun_d66(_1.439, 30 95% as a white solid.
NVR 2.62 (m 2H), 3.67 (m 2H), 7.86 (s, 4H); mz 316 (M+). WO 03/076436

PCT/ GB03/ 00983 67 , Method, 6 I h The
P B e e Sl RS el it L M PR R A
Met hod €6apov&R to 1&0thétt1tle359n odnd31.368) 959D as a a‘l’e7 dildw GHINMR. 2285 (h,.2H8H)
7.78 (d, é) % (d 2 ; r?’l?(z Zg) % g hod 68 3- NEthoxgﬁl-}%ropanol
net hane§d|3p(h@ﬂrﬁt'é31\/§t ﬁ&ﬁ,e%ﬁll qu@h@,lmtztﬂ%r(l\ﬂ (1. 75ml, 22mmol) was added to a
sol ution of 3-nethoxy- 10 1-propanol (1.81g, 20nmol) and triethyl am ne
(3.35m, 24mmol) in DCM (40nml) cooled in an ice bath and the m xture
stireedpdihaaggent tenperature for 18 hours. DCM (25nl) and water (50ml)
wer e add_th he phases separated and the aqueous | ayer was extracted
Ry roraodie u‘ wer e conbi ned, washed with vvater (50ml) and
brine (50rrfL) dr| ed Chenel ut cpl um. CE10 and te e the
Litle compourt® §1§§am% G g8 Sy e R e aleat e oA B iy ' 5%01
(S 3H) 0. 83 B3H)S!. 3@@)1 213) 4%1((¥n 282 964 381X §.2326)2H), Pi/%fa@dz}ﬁ%/z 244
1- ( 3- Met hoxypr op. phonyl ) - 4- bronobenzene Pot assi um car bonate (2. 8g,
20mol ) (M3 added to a solution of 3-methoxypropan-1-yl 20
met hansul phonate (Method 68; 3.25g, 19.3mmol) and 4- bronot hi ophenol (3. 48g,
18.4?rm)l) in DVF (30m) and the m xture heated at 40C for 4 hours. The
m xt ur e pj@podlgsowed to cool to anmbient tenperature, poured into water
(100nt) ~and extracted wth Et OAC (2 x 50rrfL) The extracts were conbi ned,
H[B ¥ S € A3l mzewy bonate sol ution  (50nt)

db 2 50 t I d th | ati |
Samoved by 55080 ads: r{u'@ﬁﬂv%aa %H&a%mé S L B I 150m) - and
water ( ??(gjg)thl%ﬁ‘q H5R86erzdi Aethdd 655 RAg) M\@I%rrﬁﬂ'ﬁ%%é@HR@deﬂ‘? A%d wifag M xture

was sti at ambi ent tenperature for ~ 18 hours. OH was evapor at ed,
wat a5 ( §80mhl) andlthe dniatae Mae sterodduet mmbneet(temmctaetde\ﬁmt% m[ﬂ@Ms("Bhe(reaOmm) The

CE1010) A WSO o ST i LR B ER e (6 4D EATEGHG ogr aphy

on sili pfoduct eluted with 2% methanolic ammonia (10 x 40ml). The solvent was evaporated and

residue purified by flash chromatography on silica gel eluting with DCM/ 2% methanolic
ammonia (100:0 increasing in polarity to 94:6) to yield the title compound (4.68g, 80%) as a

20  pale yellow oil. NMR 1.62 (m, 2H), 2.03 (s, 6H), 2.19 (t, 2H), 3.32 (m, 2H), 7.81 (m, 4H);
m/z 306.

Method 66

1-(3,3.3-Trifluoropropylsulphonyl)-4-bromobenzene

25 Oxone (3.7g, 6mmol) was added to a solution of 1-(3,3,3-trifluoropropylthio)-4-
bromobenzene (Method 63; 1.36, 4.75mmol) in MeOH (25ml) and water (5ml) and the
mixture was stirred at ambient temperature for 18 hours. The MeOH evaporated and water
(20ml) added and the mixture extracted with DCM. The extracts were dried (Chemelut
column CE1005) and solvent removed by evaporation to give the title compound (1.43g,

30  95%) as a white solid. NMR 2.62 (m, 2H), 3.67 (m, 2H), 7.86 (s, 4H); m/z 316 (M").



30 gel eluting with iso-hexane : EtQAc (100:0 increasing in polarity to
90:10) to give the title conpound (3.32g, 629 as a colourless oil. NWR
1.95 (m WH)03/03%43® (m 2H), 3.26 (s, 3H), 3.41 (t, 2H), PCTGHOH/O0®B), 7.78
(d, 2H). WD 03/076436 PCT/ GB03/ 00983 . ¢63- Method 70

2- Fl uor ophenyl guani di ne bi carbonate Concentrated hydrochloric acid (6m) in
wat er q &6 s added to a m xture of 2- fluoroaniline (7.94g, 71.2mmol)
and cyam-e—ZG. 98g, 166mmol) and the m xture heated at 5 115C for 2.5
hours. The-BadecipRshymi-Abtongobsasenal | owed to cool to anmbient tenperature and
the solution was adjusted to pH 13 careful addition of 40% aqueous

sodi um hydr oxXheétle §@PH@WW3Wchaa€F§Jy[@“ Mathad Ghingagnalegpescmethodio h Et OAC

emovea Mgl AP R PER0 Tt o £ n 8 el e PETE TR Gty Bl

and gar bepy; @iza¥iedsr'gas bubbl ed through the solution until the pH 10 of the
suspensi on renai ned constant (approximately pH 9). The precipitated solid
was collected by filtration, washed sparingly with water and dried to give
the tit 0 und (11.95g, 78% as a white solid. NVR 6.83 (m 2H), 7.0
(m 2H): —154. Methods 71-72 15 The foll owi ng conpounds were prepared
by the praeddiy-e-pRépdaspmbihands@iphshfi@ the appropriate starting materials. H
Ny NHNIN-TTO S OORANN N Mth R NMNRMz SM 71 ' Et 1.25 (t,

3H), 2.40 (sMeanesdploByl @fﬂomlgcl Unﬂfﬂi(r@molmas addeglgo agsolupipy of Ametlmyh 4.43

E% H) ’1 %OQ@OE 8%:%011?510 gi%_ﬁLetﬁg)a?] Cpe (gé‘f&ﬁ)ﬁﬂn@ in éﬁ{@f’(@ﬁ%&@le IBH) 7.72

3.16 ( San %é)bat@an%ﬁhé 'metﬁ?elstlli@m&t ardbibnt temPéralusefiruplhetiss. DEM (Brdiftadd, 1H),
7.46 (s, 1H, 7.49 (t, 1H,
water (SOml) were added and the phases separated and the aqueous layer was extracted with

DCM (25ml). The extracts were combined, washed with water (50ml) and brine (50ml), dried

(Chemelut column CE1010) and evaporated to give the title compound 3.25g (97%) as a pale
15 yellow oil. NMR 2.00 (m, 2H), 3.01 (s, 3H), 3.35 (s, 3H), 3.49 (t, 2H), 4.38 (t, 2H).

Method 69

1-(3-Methoxypropylsulphonyl)-4-bromobenzene

Potassium carbonate (2.8g, 20mmol) was added to a solution of 3-methoxypropan-1-yl

20  methansulphonate (Method 68; 3.25g, 19.3mmol) and 4-bromothiophenol (3.48g, 18.4mmol)
in DMF (30ml) and the mixture heated at 40°C for 4 hours. The mixture was allowed to cool
to ambient temperature, poured into water (100ml) and extracted with EtOAc (2 x 50ml). The
extracts were combined, washed with saturated aqueous sodium hydrogen carbonate solution
(50ml) and brine (2 x 50ml), dried (Chemelut column CE1010) and the volatiles removed by

25  evaporation. The residue was dissolved in MeOH (150ml) and water (30ml) and oxone
(13.4g, 21.6mmol) was added in portions. The mixture was stirred at ambient temperature for
18 hours. The MeOH was evaporated, water (50ml) added and the solution extracted with
DCM (3 x 50ml). The extracts were combined, washed with brine (50ml), dried (Chemelut
column CE1010), and evaporated. The residue was purified by flash chromatography on silica

30  gel eluting with iso-hexane : EtOAc (100:0 increasing in polarity to 90:10) to give the title
compound (3.32g, 62%) as a colourless oil. NMR 1.95 (m, 2H), 3.19 (m, 2H), 3.26 (s, 3H),
3.41 (t, 2H), 7.70 (d, 2H), 7.78 (d, 2H).



7.69 (d, 2H), 7.89 (d, 2H), 8.45 (d, 1H), 9.88 (s, 1H 20 WO 03/076436
PCT/ GB03/ 00983 -69- Method 73 3-Hydroxyi soxazol e Hydroxyl am ne

hydr ochl ovnO®8/01635¢, O.5npl) was added to a sol ution of so#CumBoBya8dXI de
(589, 1.45np1) in water (580nl). MeOH ¢g600ml) followed by ethyl propiolate
5 (38mL, 0.37nol) in portions was then added and the resulting sol ution
sti rredpit'arg_‘ghent tenperature for 6 days. The m xture was acidified to
pH2 wi t trated hydrochloric acid and then saturated with sodi um
chl ori de.plf8pR@ly b @Rind® s afgnh@ct ed with DCM (8 x 500ml), the extracts
conbi ned, dried and the solvent evaporated. The solid residue was washed
W th hot is@Oheenan@d(hadwcmloﬁqmidéﬁnl)tihevafq'rhﬁbﬁmﬁuw@ddecbw avmxtaelobded to
cool the res n |d was col f||t ion, dried,under
vacuum goBRoBRE RO i aeaith sttt ok 4 S8 dabihmiel) ddlhs PltuyiHefita il
crysgal I sedeor Iﬁ'%o@r@‘l‘hé §eact3r(')'19 mnﬁué??w(s%’lloavléa to dobi @arﬁ&ent]téﬂlperﬁi{uk 21 thdt) .

Met hod 74 Et hynyl car banoyl To liquid anmoni a was added net hyl
propi ol atleti¢roRadedjuBed@mil)3 byeareﬂll adlrbmrsokwpaqug:ouhsochlanmedmkmee at -70C
The ammoni a Ieft t o evaporate ag)g t.f]_‘,\ﬁr eact i OR m _t “Ee evaporated in
vacuo t 8O§ign- 1o hergUgaus Felli BURHTACS gy WRIQA e cembige RBARICEATACY ur t her

purifi C%‘ré)&hcd\@taz (56 “and fhe \%@atﬂ@strgﬁ’igv% Car% %I%flgn Irrdichydd }ﬁociuct?wés thi adi

azole To a sti solution of ethyny Met hod 43g, 0.62nol)
in wat edxséaiz&hﬂl)wateﬂdbmd) amd ¢aigorbdibxidegss ladbﬁkad tbarrmugmthcrmtulmwsuhlphapbl

92. 35 62nol ). t Th [ ] dt t
§ema@r 3 ol SgAdian Frsupecd ABS AR aPRAETARY AL LT NESPHS BN S0l it o
i odi p&néc?e%&gﬁn&u&%%med Nﬁggl{*“ﬁwaté%gagwdng diethEouh® yield a

dark sol ution. “Ammoni um t hi osu e was untiT a yellow solution was
obt ai nedl1.%@78@9hyemltm1cm@ﬂméﬁédmtZH}a,ﬁ;ﬂr(mmlzmﬁthzy 1490nl and extracted
ether (3 x 300nl). The ethereal solution was washed brine (100m ), passed
t hrough phase separation paper and evaporated in vacuo to yield the title
conpoung;[@g g ppke orange solid (32.8g, 52% . Mt: 70-71C. 30 WO 03/076436
PCT/ GBO

15 The following compounds were prepared by the procedure of Example 46 using the

appropriate starting materials.

N N
\\( H /
s, V
2SS
7 N\
, 0 0
R~ X
>—_N
Meth | R' | NMR M/z | SM
71" | Et | 1.25 (1, 3H), 2.40 (s, 3H), 3.05 (q, 2H), 3.20 (s, 3H), 3.36 (t, 2H), | 417 | Meth
4.43 (q, 2H), 4.92 (t, 1H), 6.95 (d, 1H), 7.32 (brs, 1H), 7.50 (s, 30
1H), 7.72 (m, 4H), 8.35 (d, 1H)
727 1i-Pr | 1.48 (d, 6H), 2.51 (s, 3H), 2.86 (m, 2H), 3.16 (s, 3H), 3.29 (t, 431 | Meth
2H), 5.66 (septuplet, 1H), 7.14 (d, 1H), 7.46 (s, LH), 7.49 (t, 1H), 31
7.69 (d, 2H), 7.89 (d, 2H), 8.45 (d, 1H), 9.88 (s, 1H)

20



-70- Method 76 3-[2-(t-Butoxycarbonyl am no)ethoxyl -1, 2,5-thi adi azol e

Di i sopropyl azodicarboxylate (1.1nl, 5.5mvl) was added dropwi se to a

sol uti on wb 03874486 but oxycar bonyl am no) et hanol (8501, 5. 5nrOIr)GB03/00983

3- 0xo0- 2, 3-di hydro-1, 2, 5-t hi adi azol e 5 ¢g\ket hod 75; 510ng, 5mmmol) and

tri phenyl phosphine (1.44g, 5.5mol) in THE (20m ) and the m xture was
stirred,at,amhi,ent tenperature for 18 hours. The sol vent was evaporated and
t he res'Mi fied by flash chromatography on silica gel eluting with

i So- hexamgvdro i&ﬁ@mﬂéloo O increasing in polarity to 4:1) to give the title
compoun 1 as a white solid. NWVR 1.38 (s, 9H), 3.31 (m 2H,
4.16 (t, 2H) Hyerc%la(mne hydrochdor3® (B8g, 01mol) wayadred to a golnbemebsodiunThe

foll ow n nth th t I\/Ethd76
using PREOZRR T 1 SRR it (e By AP R R BT v
Conpound3 R0 7 ofivh porfiods [Nﬁs {Hen a&déﬁﬁmﬁ&he &Eﬂltmé—scﬁ@tl&f@tm?eﬁ)a{ ambleft (g, 243
Met h  But oxycarbonyl am no) 2H), 4.17 (t, 2 6.24 (s, 1H), 6.83 73

pr opoxy kérepexatevs| fer ¢ days1Hye mxtae was, acrng)edj_tg p tm@hjcongentrate hydrochloric acid

3-(2-A th 5- t h
1 Sane apd e S brte iR o ShlogRE 1B oS S B rfte WA ERIER sB0mAY. ' ¢ 11
but OXVC%@&ME@%QB%QB hieland e solveit ddpamrldeTRIMIIHGEsids wis ddied 4ith4mmol )

in dioxane (20m) and the mixture was stirred at anbi ent tenperature for 2
days. Thet isedakdner(dxS00nd) andshefind shipensieni weyaliawadrtarcpelrandibsisedting t h et her

27 S 2 g PR LRSS, e oGRS,
conpoun i
o e pdgss o oo . ot s i,

(t, 2H), 143 Meth isoxazol e hydrochl oride 6.29 (s lH) 8 20 (s, 3H), 8.61
(s, 1H I\Z tho 3,‘-}4V\D 03/ 076436 PCT/ GB03/00983 -71-

Ethynylcarbamoyl

15 To liquid ammonia (300ml) was added methyl propiolate (52.4g, 0.62mol) over 2
hours keeping the temperature at —70°C. The ammonia was left to evaporate and the reaction
mixture evaporated in vacuo to yield the title compound (43g) which was used without any

further purification. Mpt: 54-55°C.

20 Method 75
3-0x0-2,3-dihydro-1,2 5-thiadiazole

To a stirred solution of ethynylcarbamoyl (Method 74; 43g, 0.62mol) in water (310ml)
cooled in ice bath was added ammonium thiosulphate (92.35g, 0.62mol) in one portion. The
reaction was allowed to warm to room temperature over 5 hours. To the reaction mixture was

25  added a solution of iodine (79.2g, 0.31mol) in MeOH (11) rapidly over 10 minutes to yield a
dark solution. Ammonium thiosuphate was added until a yellow solution was obtained. The
solvent was evaporated to approximately 400ml and extracted ether (3 x 300ml). The ethereal
solution was washed brine (100ml), passed through phase separation paper and evaporated in
vacuo to yield the title compound as a pale orange solid (32.8g, 52%). Mpt: 70-71°C.

30



Met hod 80 5-Bronp-4-(1-ethyl-2-nmethylimdazol-5-yl)-2-{4-[N-(2-nethoxyeth

| y) sul phanoyl | anilinol pyrimdine Brom ne (8pl, 0.14mvl) was added to a
sol uti on wbD 0dn(es3et hyl - 2- net hyl i m dazol -5- 5 PCT/GB03/00983
yl)-2-{4-[N-(2-net hoxyet hyl ) sul phanoylspani | i no} pyri m di ne (Method 71; 52ny,
0.13mmol ) in glacial acetic acid (2nl) heated at 60C The m xture was

heat ed Et GOEizgor 4 hours, then the solvent was renoved by evaporated. The
resi du solved in DCM (20ml), washed wi th saturated agqueous sodi um

hydrOge@-[ﬁﬂﬁ%@%&r&ﬁl&%}m@elﬁ@@l]),Z,SQHiia@idz(ﬁl@hem3| ut columm 1005) and

purifie y ash chromatography eluting wth DCM 2% nmet hanol i ¢ ammoni a 10

(100: 0 mcre@sscmgomri apaslicarbaxylato(19mB p.Snungl) wiagadded dropviee wargediiled af 37y,

60%) white foam NWR 2.5 3. 26

(s 3H) ) 2-Usb bytoxycarbogyjaming)ef ar@é% %@Mﬁl)(fog‘o mvdfﬂdlf’(sé(“ﬂi%‘@‘% 71 (d,
ht 4 d5 Sth THF (20ml) and

2 {4 [N&\?i&%ﬁ‘g’ilgg%egﬁﬁoﬁ?@l&he{m% %me'\(grog nﬁ)m (20ml) an

| y) sul pthamixtdrawias stiodd a4 -aibjedt tempeﬁmllrylfmniffdazm T‘h’eybl)/pwwamedapwat@d fnd

4- [ N- (1- Hydroxy- 2- et hy] prop- 2-yl ) sul phanoyl ].ani | i no

}-4- (1, @ed?wergmfwﬁ@a ph C*EFOWEf/’ﬁWF aﬁmxggéé gaVigyiso-hexane : BOA | )

was dis ti7gn ﬁrae\gh%wg)lﬁool ed

to OC u b\(ﬁﬂ%ﬂgrg?ﬁi% :gsdot :t(ggl t%o etrtllgglﬂletgﬁo ?ﬁﬂ(ﬁl o] |%§e%j(5s 61g1,

29. 4AmMmoNMRvA $3 846l ), BGllt(moEH/) geléc(véZH)%%(mt EH) 8(s,r B¢ ti/nPdonas stl rred at

OC for 10 mnutes and then at roomtenperature for 18hr. The reaction

m xtQre was diluted with water (200nl) and the precipitated oil allowed to

settle The supernatant water |ayer was decanted off and the residual

oi | ms&v&ﬁ%&l’fwm nore water and this was decanted off. This process was

repeat ed andThésllotwirg corhpquad twat symizehisee imeremaltgoas mettdadnd Means Tedsng

(50mL). 25 The |ayers were separated and the organic |ayer washed with

wat er (g@rﬁPPrOPHF"ieé’é}“&%%Pq}FFéﬁrO@'GIG\Péﬁfaﬂé%lﬁ‘B‘F&fﬂéd in vacuo to yield the title

conmpoun —gmn-gi—‘gﬁg—eﬁ%—rﬁm oH, 2. 30 (S, 3H) (S,

3H) . 3.F‘¥_4‘*§E, ppodnd S "oty %‘X 1H), 7.43 (d, 2H), “}‘(zsngtq‘4 1H)

7.65 (njsBH), | F[BG- (0, 2H), B.45 ({1 360,919, 9.80%m, 2H), 3.00@, 37343 M

03/ 0764B6 PCT GEO§/00983 -72- Met hod g}é 1}% - ﬁm A, @

r oxypr opy! t hi [oButéxyratbonpkmieme 3- Qbﬁ)dblbﬁalﬂ) 6(26 ©g.H)6@83nmol ) [wWes added

dropwisp to & sol Ut on bt (m, 1H), 8.61 (s, 1H)

15 Method 78
3-(2-Aminoethoxy)-1,2.5-thiadiazole hydrochloride

4M Hydrogen chloride in dioxane (10ml) was added to a solution of 3-[2-(z-
butoxycarbonylamino)ethoxy]-1,2,5-thiadiazole (Method 76; 1.17g, 4.74mmol) in dioxane
(20ml) and the mixture was stirred at ambient temperature for 2 days. The resulting solid was

20  collected by filtration, washed with ether and dried to give the title compound (803mg, 93%)
as a white solid NMR 3.20 (m, 2H), 4.58 (t, 2H), 8.36 (m, 4H); m/z 146.

Method 79
The following compound was synthesised in an analogous method to Method 78.
Meth | Compound NMR m/z | SM
79 3-(3-Aminopropoxy) 2.02 (m, 2H), 2.83 (m, 2H), 4.24 (t, 2H), | 143 | Meth

isoxazole hydrochloride | 6.29 (s, 1H), 8.20 (s, 3H), 8.61 (s, IH) 77

25



ni trot hi ophenol (8.2g, 52.9mmvl) and sodi um hydroxide (3.2g) in water
(120m ) stirred and 5 heated at 80C. under nitrogen and the m xture heated
at 80C f ov02087asut es. The m xture was all owed to cool amdTidBdB/O@SSr act ed
with EtOAc (2x 100m ). The extracts werje. conbi ned, washed with water
(50nl) and brine (50m), dried and evaporated to give the title conpound
(11'19’1\/? 9 8 MR (CDC13) 1.99 (m 2H), 3.18 (t, 2H), 3.81 (m 2H), 7.35
(d, 2H)—& d, 2H). 10 Method 83 4-(3-Hydroxypropylthio)ani line Iron
powder 633QHkb)4-aNethGONenetHYiehi @50l -6y C2-A¢1[ N-( Gnah oy thwBE@ pRdaedahiding |

sol ution of 1I-(3-hydroxypropylthio)-4-nitrobenzene (Method 82; Ig,

4. 69mopyrimnidieg hanol (6n]) and 15 water (3ml). The mixture was stirred and

heat ed 90G f _ further, 0 1c.
(0- o) wer o Baiaion (e Emmmolty otk B S pr iretiR 2, Ry f §iep S
vol agi | ?ﬁ-W-ﬁy-r(f-%w%ﬁy@a&yl%m%ﬁl}yg%nﬁ@r{;y%ﬁ&he (MOba 72dstak o1 3nfteol)

residue’ "The mxture was  acidifiéd to pH'1 with 2M hydrochloric acid,
filtereth glciolaphticdiad (3ral beated atei0PG Thamu x tuhewas hdatadaat 60Kakhnddowist MeEt OAc

Sod um HFRBEn oSBT SYToReed bt i ovs eert BOEH] Somth MR e
vere  coiil ARMate MEGRBEs Wl Pf/(%f??ﬁin(éamse seluiied 6@?@1),%@QCﬁéxﬁgluﬂm%n

reduced pressure to give the e conmpound (900ng, 100% . mz 184. Method

84 25 44005)aadpudfiyd b flagtdhydmatdgrapluyt elbting itk DICM{ Z%meflyanolic ammonia
roxypropyl thio)anilinolpyrimdine 2 drochloric | d and anam de
( SOGEg) ?@rgmﬁaﬁﬂé‘agﬂfbp%{g‘)él%tg??-éﬂtodflyﬂm( %t?"h%%&%@5&}%=@%’$%ﬁi%‘ﬁ3xi%t hod
83; 900RGYRI M F fﬁg)%sb 0nk). 3 They, Pt 156 (18, L4 & e31), ¥n9ed, 21l 4 ox (f or 19
hour s aW?urt h(tet’r M hy%r’g%% ori ;&]’g?i)j’d (OFSSrrng and(rtcya)nam' S‘ﬁe Z(T-QOOrrg)( wer e
added an#é)head (shHgHy ol @udid), 782 (@, Bt het (s6 1Hpunk 49The vol atiles were
renoved by 30 evaporation, water (5 nml) was added to the residue and the
m xture basified with concentrated sodium hydroxide solution to greater
t han pH dih R§ aqueous mixture was extracted with EtOAc (2x30 m) washed
W th wan—ng) and brine (10 m). The organic extracts were conbined,
evaper ategd-[Mand (4T elattiapptdomildy)Zembhriprop-2-ydswiphamaydienilino }-4-(1,2-
4- ( 3- hydroxypropyl thi o) W 03/076436 PCT/ GB03/00983 - 73 phenyl guani di ne
pigethylingidazgls fif1€226) . This crude product was treated with

A Og'mg et hyl 3N AR PRG0S ety BYdp- 2y b BRIRN fan AnBRUY 12 BhiaAAhfad MRt hod

, 5-}’11)pyrimidine (Example 59; 2.36g, 5.66mmol) was dissolved in dry pyridine (55ml) and the

solution stirred and cooled to 0°C under inert gas. Solid p-toluenesulphonyl chloride (5.61g,

20 29.4mmol) was added portionwise over 2 minutes. The reaction was stirred at 0°C for 10
minutes and then at room temperature for 18hr. The reaction mixture was diluted with water
(200ml) and the precipitated oil allowed to settle out. The supernatant water layer was
decanted off and the residual oil was washed with more water and this was decanted off. This
process was repeated and then the oil partitioned between EtOAc (100ml) and water (50ml).

25  The layers were separated and the organic layer washed with water (50ml), dried and the
solvent evaporated in vacuo to yield the title compound as a gum (1.94g, 60%) NMR 1.0 (s,
6H), 2.36 (s, 3H), 2.38 (s, 3H), 3.77 (s, 2H), 3.93 (s, 3H), 7.20 (d, 1H), 7.43 (d, 2H), 7.55 (s,
1H), 7.65 (m, 5H), 7.87 (d, 2H), 8.45 (d, 1H), 9.9 (s, 1H); m/z 571.

30



1.8 mmol) as described in Method 30 to give the title conpound (400ng,
58%9. NWVR 1.44 (d, 6H), 1.68 (m 2H), 2.92 (t, 2H), 3.34 (s, 3H), 3.49
(m 2H), wo%20td436 1H), 5.70 (sept, 1H), 5 7.05 (d, IH, 7r8d/gBd3 oy, 7.42
(s, 1H), 7.64 (d, 2H), 8.39 (d, IH), 9551 (s, 1H; mz 384. Method 85

4- (| -1sopropyl -2-net hyl i m dazol - 5-yl)-2-[4-(3-nor phol i nopropyl t hi o)anilinol
pyri m di

4-(1- |SM2 met hyl i m dazol - 5-yl) - 2-[4-(3-hydroxypropyl t hi o) ani | i no] pyr
i m di ne 13 adNBLBRGDVRRi0)-43FBbenPeRoMol ) was suspended in DCM (8m ) and
acetonitriTé (Znl) and the stirred at room tenperature under nitrogen.

Tri et hyl ami né-Ghl@opjopands (é@geﬁ:B Frombbwend adged dippywist t@a seldiion ofit-of et hane

| ph hi d i f h th
o1 Busa i Rpeack 612 32 R Sasedos) BFedte (LA i St Lol st o
the sregtdueadoss QJnH@x%ler%fQ‘PﬁrdQﬁ‘é i th@ h@@temda 80°@Ydr PO RhRkdsMend hadhe and

pot assi um car bonate ( nmg) were added. The m xture was stirred and
heat ed atas 80@vddao c8obankabersexaradtet] tveth Et@é\c (\2191(%(111111[) éhewatracts serpvaachbiye

t T d b t t
(20 m 5 Mg af g DR B ﬁ“ﬁ@r}%ﬁ%rwe;é%m”%)ceawm%ﬂ -
| ut T t th
i one. T O S Tl (VB 1R R M e (10

m), dri2Eg and then evaporated to give the 20 t|tIe conpound (260ng, 838%
m z 453. Method 86 4-(1-1sopropyl-2-nmethylimdazol-5-yl)-2-[4-(nmeth
yltBPo)anilino] pyri midine A mixture of N-[4-(nethylthio)phenyl]guanidine

1 (lg, anbdgs) and 5-(3 25
di et hy%m‘n‘@p‘l’op 2-en-|-oyl)-1-isopropyl -2-nmethylimdazol e (Method 24;
1.22g, B8:(8-Hydnadyprapylthio)anglive (10m ) was heated at reflux for 24 hours. The

m xture was all owe ool to 6 | ut ed .wji sohex 10 nd then
Conl ot t o BCromREwAEP IR AL DBe gt hlofis eciadhys iah St SHef 16 & ryueghol
washed d to
vl thvg ?Pltyl exggagg léhlg)sﬁ’?ﬁ}é(gntaﬁz?eg@(l@{)eth%ﬂ%2 I%Q‘%@ﬁm&&)ﬁ aggg,g (64@1?%&'_?) 0 s
(s, 18H) waber53nBOTI% Iﬁau@mwamslmneaamcﬂhe(acm al B)°C for 2tho(d, fudthps irgh petwded, 2H)

8. 00 8.58 340. WD 03/.076436
PCT/ G(Bgéﬁ%@@égnd CoNg- Hgémw)e%{ﬁﬁﬁie%ng)xhsma coniypygdfar a ﬂh@hgmﬁéeﬁq cal

Sci enc e%g%é %? %)ffe 1%%@%& §9 eeaﬁgﬁ’f BRIHE wa% r2d3rﬂ§‘5(§@e%l' t§ tl(evx\éélla ﬁ ik nfEeuRany)

(1985) I’Chl ve armazi e We el m Germany)
(1979), waiZciffled td gH-13dith 2K aydpbehl @& acid, filtered through dlatomaceous earth, and the

filtrate washed with EtOAc (2x25ml). The aqueous layer was basified to pH11 with conc.
20  aqueous sodium hydroxide solution and extracted with EtOAc (2x25ml). The extracts were
combined, washed with brine (15ml), dried and evaporated under reduced pressure to give the

title compound (900mg, 100%). m/z 184.

Method 84
25  4-(1-Isopropyl-2-methylimidazol-5-y1)-2-[4-(3-hydrox ypropylthio)anilino]pyrimidine

2M Hydrochloric acid (10ml) and cyanamide (500mg) were added to a solution of 4-
(3-hydroxypropylthio)aniline (Method 83; 900mg) in ethanol (10ml). The mixture was stirred
under reflux for 19 hours and further 2M hydrochloric acid (0.5ml) and cyanamide (400mg)
were added and heating continued for a further 6 hours. The volatiles were removed by

30  evaporation, water (5 ml) was added to the residue and the mixture basified with concentrated
sodium hydroxide solution to greater than pH11. The aqueous mixture was extracted with
EtOAc (2x30 ml) washed with water (5 ml) and brine (10 ml). The organic extracts were

combined, evaporated, and azeotroped with methanol to give crude 4-(3-hydroxypropylthio)



The following illustrate representative pharmaceuti cal dosage forns
containing the conpound of fornmula (1), or a pharmaceutically acceptable
salt or iwOwBNT4be/drol ysabl e ester thereof (hereafter corpo@BI3H)IS3T Or

t herapeutic or prophylactic use in humgns: (a): Tablet | ng/tabl et
Conmpound X 100 Lactose Ph Eur 182.75 Croscarnell ose sodi um 12 0O Muize

starch 5% t t

o1 abl BEev B ST 89 S a BuaBe BvEar o R Suirat sl PG . 0
Mai ze s i donenet IRt yzoRaQ

st ear at gﬁg& i n(QprdﬁO%_gngllg%M )Ip?nliswlld})t abl eef@y rr%zc())un ih%@%ﬂﬁeg%gggslaﬁm&r

93. 25 ®8¢mm1)m| degerebedod Mathatl 39 tom\reztée tle cempprnst (400886 38%). AR €44 . 75

0! capstih 810 O UTAIXHE CEDGE s P Bl draa S PVEGA T Hin s OS5 (o)

| nj ecti omslca (B9, mBoOITH)2HCOABRUNEDX 64 QYW V8 39 [ ol ution
15. 0% v/ v ( 1f|\illgl—|ydrg?:%1l O)I’IC gglrld)z(zto g??lj E!gt pHMt(? 91571 By daphAsssol Ut

Method 85

4-(1-Isopropyl-2-methylimidazol-5-y)-2-[4-(3-morpholinopropylthio)anilino]pyrimidine

4-(1-Isopropyl-2-methylimidazol-5-yl)-2-[4-(3-hydroxypropylthio)anilino]pyrimidine
10  (Method 84; 250mg, 0.65mmol) was suspended in DCM (8ml) and acetonitrile (2ml) and the
stirred at room temperature under nitrogen. Triethylamine (100ul) was added followed by
dropwise addition of methane sulphonyl chloride (50ul). The mixture was stirred for 2.5 hours
and then allowed to stand for 18 hours. The volatiles were removed by evaporation, the
residue dissolved in acetonitrile (5 ml), and morpholine (120u1) and potassium carbonate (50
15 mg) were added. The mixture was stirred and heated at 80°C for 3.5 hours and then the
volatiles were removed by evaporation. The residue was partitioned between EtOAc (50 ml)
and water (20 ml). The aqueous layer was basified to pH 9 with sodium bicarbonate solution.
The phases separated and the aqueous layer re-extracted with EtOAc. The extracts were
combined, washed with water (10 ml) and brine (10 ml), dried and then evaporated to give the

20 title compound (260mg, 88%) m/z 453.

Method 86

4-(1-Isopropyl-2-methylimidazol-5-yl)-2-[4-(methylthio)anilino]pyrimidine

A mixture of N-[4-(methylthio)phenyl]guanidine ! (1g, 5.5 mmol) and 5-(3-

25  dimethylaminoprop-2-en-1-oyl)-1-isopropyl-2-methylimidazole (Method 24; 1.22g, 5.5
mmol) in toluene (10m}) was heated at reflux for 24 hours. The mixture was allowed to cool
to 60°C, diluted with isohexane (10ml) and then cooled to 5°C. The resulting precipitate was
collected by filtration, washed with toluene / isohexane (1:1) and dried at 50°C under vacuum
to give the title compound (1.3g, 70%). NMR: 1.51 (d, 6H), 2.45 (s, 3H), 2.73 (s, 3H), 5.53-

30 5.66 (m, 1H), 7.12 (d, 1H), 7.26 (d, 2H), 7.64 (d, 2H) 8.00 (s, 1H), 8.58 (d, 1H), 9.70 (s, 1H);
m/z 340.



Pol yet hyl ene gl ycol 400 4.5% w v Water for injection to 100% (f):

Injection Il 10 ng/mM  Conpound X 1.0% w v Sodi um phosphate BP 3. 6% w' v

O 1M Sodiwmobyth4exi de sol ution 15.0% v/v Water for injecPCorGRIG/0080% () :
Injection Il (lmg/m , buffered to pHE)74 Conpound X 0. 1% w' v Sodi um
phosphate BP 2.26%wv Gtric acid O. 38%w/v Pol yet hyl ene gl ycol 400 3.5%

w 100% The f
ob;/al ned§5’§/ 068%%%’4 ‘%’f‘gﬂr’]‘ %g Sl eérfalcelﬂﬁﬁc%?ﬁy‘ﬁes ﬁﬁgytﬁg)ﬁgﬁggz)@me art.
The tablygl shalRAdzié BWeiMRYind Q}e‘?l@ltaﬁy) (@9@%1@‘{1 by 1695 eHd QR Alve MBAPrmhAE

exanple to provide a coating o 1ose adcetate pht hal ate. 10 WO

03/ 07643We9ﬂ3&"ln€£&3ﬁ1@ﬁ))983979),7ﬂ-2 (6[)3&261311 A conmpound of the formula (1A,
(rB), (19, (1D, (IE) and (IF) of the generic structure of fornmula (1): H
NN(R)r 3INRS 400 RN~- N 5R(l) wherein:

5 Example 89

The following illustrate representative pharmaceutical dosage forms containing the
compound of formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester

thereof (hereafter compound X), for therapeutic or prophylactic use in humans:-

(a): Tablet I mg/tablet
Compound X 100
Lactose Ph.Eur 182.75
Croscarmellose sodium 12.0
Maize starch paste (5% w/v paste) 2.25
Magnesium stearate 3.0
(b): Tablet I1 mg/tablet
Compound X 50
Lactose Ph.Eur 223.75
Croscarmellose sodium 6.0
Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 2.25
Magnesium stearate 3.0

10
(c): Tablet I11 mg/tablet
Compound X 1.0
Lactose Ph.Eur 93.25
Croscarmellose sodium 4.0
Maize starch paste (5% w/v paste) 0.75
Magnesium stearate 1.0




N

a conmpound of forrmula (IA) is selected from YH N N\ R2 N/ s\ NCR

OO N\ N 10 (A wherein: R is 2-(pyrazolyl-1-yl)ethyl,
3- (i soxaawb-030y4sxy) propyl, 2-(isothiazol -3-yl oxy)ethyl, PCT/GB03/00983
2- (t hi adi azol - 3-yl oxy) et hyI 1, 3- di hydyspxypr op- 2-yl ,
1- nethyL-I-hydroxynethylethyl 1,1-dinethy|propy|, 1- met hyl cycl opr opyl,
t- butyl 2- nmor phol i no-1, 1- dlnethylethyl 15 pyrrolidin-
|-y|- Whﬂ'@(‘h‘ﬂ%hﬂ—t—hnu = et |y|cthy:,
1, 3-di )né;@}’ﬁ‘l‘lﬁp 2-yl 1- met hoxypr opH 2“ FaPSTlenydr oxyprop- 2-yl,
1-etho rrzpf') : . 1= PT UpPOUXyprop-2-yt, (:I-bnoxye[ nyt—0or1
2- met hexy-'F, ¥ %I thylethyl; and R2 is|hydrogen; or R and R2 together [form
2, 2-di mebbylepd gir din- 1 y1 20 or a phggraceutically acceptable salt |or
an in yivo hydrolysable ester thereof; | ii) a conpound of formiula (IB)Jis
sel ect ¢ Mdgnosium\AOa:Ee 076436 PCT/ GB03/ 00988 -77- H\\ /NYI H 2N1i|RS
2-(2-nmethyl-1, 2, 4- trlazol 5- yI)ethyI 2-pyr|d 2- erthyI 5
2-pyri llyl, 2= \o 5= UIIIb'LIIyIL ZOf yIULIIyI, 2-py|iu'-3-yicihy|,
2- met hﬁ@e [W?‘Y‘“‘cﬁ (5- met hyl pyr azol 4-yl )(%‘r 3
2-trifl NIRRT PYT T d- 5- YT et nyT,—Z-PYTI@ag) - 4-yT etnyT,

IM Sodium hydroxide solution 15.0% viv

0.1M Hydrochloric acid (to adjust pH to 7.6)

Polyethylene glycol 400 4.5% wiv

Water for injection to 100%

(f): Injection IT 10 mg/ml

Compound X 1.0% wlv

Sodium phosphate BP 3.6% wiv

0.1M Sodium hydroxide solution 15.0% viv

Water for injection to 100%

(g): Injection 111 (1mg/ml,buffered to pH6)

Compound X 0.1% wlv

Sodium phosphate BP 2.26% wiv

Citric acid 0.38% wiv

Polyethylene glycol 400 3.5% wiv

Water for injection to 100%

5
Note

The above formulations may be obtained by conventional procedures well known in
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for
example to provide a coating of cellulose acetate phthalate.

10



1, 1-di et hyl prop-2-ynyl, 2-ethoxyethyl, 2-phenoxyethyl,

2- (4- met hoxyphenoxy) et hyl, 2-(2-met hoxyphenoxy) et hyl, 2-(vinyl oxy)ethyl,

2- (i sopropoxghataby| and 2- (propoxy)ethyl; and R2 is hydr egercBos/ioegano; 10
or a pharnaceutically acceptable salt_g.an in vivo hydrol ysable ester
thereof; provided that when R is 2-nethoxyethyl, R2 is cyano; iii) a
conpound,of fornmula (1C) is selected from H 1 \~-N~H RNSRL OO NN
(rg 1 l ein: Rl is hydrogen, heterocyclyl, Cl_6al kyl or

Cl_6al koxyCl_6al kyl ; wherein R may be optionally substituted on carbon by
one or nore hydroxy, carboxy, Cl_6al koxy, Cl_6al koxycarbonyl, NN-(C

i _6al kyll) 2amAneympvane obthy ¢oryyla GA)6dBe (), KID), did anCIF3 af kexgg@Iictal koxy;

and wherein if ? het erocyclyl contains an -NH noiety, that nitrogen 20 may
be opti sHudtry o fymla M'ed by c1_6al kyl or benzyl: R2 is hydrogen, halo or
cyano; or a pharmaceutically acceptable sal@zgr an in vivo hydrol ysabl e
ester thereof; WO 03/076436 PCT/B03,Ap098 -f8 provided that when R is

2- met hoxyet hyl, cycl opr opyl nettiyl py¥i d?2ryl methyl, R2 is not hydrogen;

iv) a conmpound of formula (ID)||is gelec rom _H Yl ):::~HRNSR OO
RAN \ N 3 N ~R
R AN
4 O O
R\N
=
5 R
@
wherein:
i) a compound of formula (IA) is selected from:
H
N N 5
Y i
~N /N\
Ss R
6]
\N AN
=
10 TA)

wherein:

R' is 2-(pyrazolyl-1-yl)ethyl, 3-(isoxazol-3-yloxy)propyl, 2-(isothiazol-3-yloxy)ethyl,
2-(thiadiazol-3-yloxy)ethyl, 1,3-dihydroxyprop-2-yl, 1-methyl-1-hydroxymethylethyl,
1,1-dimethylpropyl, 1-methylcyclopropyl, z-butyl, 2-morpholino-1,1-dimethylethyl,

15 2-pyrrolidin-1-yl-1,1-dimethylethyl, 2-methylthio-1,1-dimethylethyl, 1,3-dimethoxyprop-2-yi,
1-methoxyprop-2-yl, 1-hydroxyprop-2-yl, 1-ethoxyprop-2-yl, 1-propoxyprop-2-yl, ethoxyethyl
or 2-methoxy-1,1-dimethylethyl; and

R’ is hydrogen;

or R! and R? together form 2,2-dimethylaziridin-1-yl;

20  or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof;

ii) a compound of formula (IB) is selected from:



5 (ID) wherein: R is hydrogen, Cl_4al kyl, C2_4al kenyl, C2_4al kynyl,
C3_6cycl oal kyl, C3_6cycl oal ky1lCl _3al kyl, a heterocyclyl or

het er ocyow@lo®a7é3ad kyl ; wherein R rmay be optionally subseCri@Bedomsscar bon
by one or nore nethyl, ethyl, nethoxy,s, thoxy, propoxy, 1o trifluoronethyl,
trifluoronethoxy, 2,2,2-trifluoroethoxy or cyclopropyl net hoxy; and wherein
if said heterocyclyl contains an - Nl—l-H noi ety that nitrogen nay be

optional |y substituted by one g nomeg yl, ethyl, acetyl,
2,2,2-trifluoroethyl or metho hydrE‘gen, hal o or cyano; R3 is

C2_6al kyl; 15 or a pharmaceuti acce le s@lt or an in vivo

hydr ol ysabl e ester thereof ;R2 ONPOUNG §0 a (IE) is selected
from H(R2) P N/NH YI' 31 N N, RS(E("Q)O RAN N (I E) wherein: 20
Rl is hydrogen, Cl.4alkyl, C2 4 enyl, C2_4al kynyl, C3_6cycl oal kyl,

C3. 6cycl oal kyl C1_3al kyl a’heter odyci yl or heterocyclyl C1_3al kyl ; wherein
R may be optionally substitu n carbon by one or nore nethyl, ethyl,
met hoxy, ethoxy, propoxy, WO (03/076436 PCT/ GB03/00983 -79 trifluoronethyl,
trifluoronethoxy, 2,2,2-trifluoroethoxy or cyclopropyl net hoxy; and wherein
if said heterocyclyl contains an -NH (yg)i ety that nitrogen may be
optionally substituted by one or nore nethyl, ethyl, acetyl,

2, 2, 2- t mitferaimr oet hyl or met hoxyethyl; R2 is halo, cyano, Cl_3al kyl or

Gi3al KoXY: Rifs pyrid s 5imeth§ir 5! B rhelfn i 4 55a8l s el 2552y RATE ©F

5  2-pyridazin-3-ylethyl, 2-(3,5-dimethyltriazol-4-yl)ethyl, 2-pyrid-3-ylethyl, 2-methoxyethyl,
3-(5-methylpyrazol4-yl)propyl, 2-trifluoromethylpyrid-5-ylmethyl, 2-pyridazin-4-ylethyl,
1,1-dimethylprop-2-ynyl, 2-ethoxyethyl, 2-phenoxyethyl, 2-(4-methoxyphenoxy)ethyl,
2-(2-methoxyphenoxy)ethyl, 2-(vinyloxy)ethyl, 2-(isopropoxy)ethyl and 2-(propoxy)ethyl; and

R? is hydrogen or cyano;
10 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof;
provided that when R' is 2-methoxyethyl, R?is cyano;

iii) a compound of formula (IC) is selected from:

1€
15 wherein:

R’ is hydrogen, heterocyclyl, Cygalkyl or CysalkoxyC.galkyl; wherein R' may be
optionally substituted on carbon by one or more hydroxy, carboxy, C.alkoxy,
Ci.salkoxycarbonyl, N,N-(C¢alkyl),amino, heterocyclyl, C3scycloalkyl and
C1.¢alkoxyC) salkoxy; and wherein if a heterocyclyl contains an -NH- moiety, that nitrogen

20  may be optionally substituted by C;_galkyl or benzyl;

R?is hydrogen, halo or cyano;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof;



R1 is hydrogen, halo or cyano; R4 is Cl_4alkyl; R5 is Cl.6al kyl or

C2_6al kenyl; wherein R5 may be optionally substituted on carbon by one or
nor e et wyw3/oeddBOxy, propoxy, trifluoronmethyl, trifl uoromerGBog/00980
2,2,2-trifluoroethoxy or cycl opropyl nejgroxy; or a pharmaceutically
acceptable salt or an in vivo hydrol ysable ester thereof; provided that

sai d conpou i s not 4-(1,2-dinmethylimd | -5-yl)-2- 2.
[ 2- et hg%yld}g(‘e\?t eﬂ)ﬁ éé%’ﬂ?\eéWF y 9@@@%?\%%@%71%@1&nng;no&5 Vi) a
conpounfly@bgdprnula (IF) is selected from H(R2) P NN3 1 N/ ~RlL R RAN
OO0 \ I\Iy R (IF) wherein: R1 is Cl_4al kyl, C2_4al kenyl, C2_4al kynyl,
C3_6cycivaldoyipoutBobioymitledIMyis Slle@ed kpm: a 20 heterocyclyl or
het er ocycl yl C1_3al kyl ; wherein Rl may be optionally substituted on carbon
by one or nore nmethyl, ethyl, nethegy, gthoxy, propoxy, trifluoronethyl,
trifluoromethoxy, dinethylaninoXy?, 2, fI uor oet hoxy, phenyl or
cycl opropyl net hoxy; and wher i i g terof}ycl yl contains an -NH
noi ety that nitrogen may wSthEat eégqy'by one or  nore nethyl,
ethyl, acetyl, 2,2,2-trifluoroethyl or net h@f(y\ééhyl; 25 R2 is halo, cyano,
Cl. 3al kyl or Cl.3al koxy; pgis ; wherein the values of R2 may be the sane
or different; R3 is hydroge® halo or cyano; WO 03/076436 PCT/ GB03/ 00983
-80- R4 is C2 6alkyl; R5 is Ci=bgl kyl or C2_6al kenyl; wherein R5 may be
optionally substituted on carbon by

5 (ID)

wherein:

R!is hydrogen, Cj_salkyl, C;.4alkenyl, Cy 4alkynyl, Cs.scycloalkyl,
Cs.cycloalkylC_jalkyl, a heterocyclyl or heterocyclylC,_zalkyl; wherein R! may be optionally
substituted on carbon by one or more methyl, ethyl, methoxy, ethoxy, propoxy,

10 trifluoromethyl, trifluoromethoxy, 2,2,2-trifluoroethoxy or cyclopropylmethoxy; and wherein
if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by
one or more methyl, ethyl, acetyl, 2,2,2-trifluoroethyl or methoxyethyl;

R?is hydrogen, halo or cyano;

R’ is Cypalkyl;

15 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof;

v) a compound of formula (IE) is selected from:

H (R?),
N N
\\(
s
3 2 YN
R ,/S\\ R
4 O O
Ry X
}—N
(IE)
wherein:
20 R'is hydrogen, Cy_salkyl, Cy.4alkenyl, C;.salkynyl, Cs.¢cycloalkyl,

Cs.scycloalkylCy_salkyl, a heterocyclyl or heterocyclylCy.zalkyl; wherein R' may be optionally

substituted on carbon by one or more methyl, ethyl, methoxy, ethoxy, propoxy,



one or nore nethoxy, ethoxy, propoxy, trifluoronmethyl, trifluoromethoxy,
2,2,2-trifluoroethoxy or cycl opropyl nethoxy; 5 or a pharmaceutically
accept ablwogabtessd¢ an in vivo hydrol ysabl e ester thereof; PCTidBo3acssnpound
of formula (IG is selected from H(RY.P ~~-NH 3 N"N~1 RSRNOO
RAN (I1G wherein: 10 R is Cl_4al kyl, C2_4al kenyl, CZ _4al kynyl ,

C3_6cycl o cloa I al a_ heteroc
heteroc%‘f %T §¥?1Ev’f OTRfR @%/ynglj-;{ gﬂﬁﬁ%ﬁ‘gﬂbob%%ﬁéql?wx ﬁ‘ff}]of‘ﬁtaéﬁ W8 hon
71 11 Lo e P paTall P feRuget T

, : -trifluoroethoxy, Pphenyl or
cycl ;)pr ?ﬁq?mmehylactdylv\%mm; ?[12 thnﬁaomethgbcgrgn@bmg{e?yl,cont ai niSan - NH
nmoi ety that ni,trogen may be opti substituted by one or mor e
met hyl , et hyE{ @?ﬁya“%%aaﬂkﬂﬂfﬁ] Lé@t hyl or nethoxyethyl; R2 is halo,
cyang, Cl. 3aW; zonvh%é@Rli%%x onRZ aayb@ehe\e@ﬁegrauffe%tval ues of R2 may be
t he sane or er ent s h rogen, halo or cyano; R4 is n-propyl or
C4. 6al kyl ; ZR‘Mh)mrqﬁéwrmemyaﬁa,l |y acceptable salt or an in vivo
hydrol ysabl e _gster thereof. 2. A conpound of formula (1) according to claim
1" which is ake lof formula (IA), or a pharnaceutically acceptable

b
sal t i R |
() ool et e Vi SheMABPCY ARG Sy RIGLFSE opithafly sk ATPOU Cybln BT Ul 2
- 4 (1, 206 oRibhe Ihéfhd)@l ethoRy, o] trifiudiongsthyl Ariffioromethoxy,

[N-(t but yl ) sul phanmoyl Jani | i no 4- (1, 2-di et hyl i m dazol -5-yl) pyri m di ne;
WO 08/ 0264381 e@e&s/qyegé@ropﬁmebwgy,

N& ( 139 %pgﬁﬁﬁ;ﬁﬁlcgﬂ llc)c?[ﬂglﬂg @%ﬂ; 311 :lrfazﬂ onr}%drolysable ester thereof;

azo yrim
provided that said compound is not

4-(1,2-dimethylimidazol-5-yl)-2-[2-methoxy-4-(N-methylsulphamoyl)-5-methylanilino]pyrimi
dine;
15  vi) a compound of formula (IF) is selected from:

®R?),

H
N. _N
\\r
_N R'

3 -
TN
4
R X
)=
R

(IF)
wherein:
R'is C).4alkyl, C;.4alkenyl, Cy4alkynyl, Cs.ecycloalkyl, CiscycloalkylC,.3alkyl, a
20  heterocyclyl or heterocyclylC,.3alkyl; wherein R' may be optionally substituted on carbon by
one or more methyl, ethyl, methoxy, ethoxy, propoxy, trifluoromethyl, trifluoromethoxy,
dimethylamino, 2,2,2-trifluoroethoxy, pheny! or cyclopropylmethoxy; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by one or
more methyl, ethyl, acetyl, 2,2,2-trifluoroethyl or methoxyethyl;
25 R? is halo, cyano, C,3alkyl or C_salkoxy;
p is 0-2; wherein the values of R? may be the same or different;

R’ is hydrogen, halo or cyano;



2-14-[N- (| -propoxyprop-2-yl)sul phanoyl ] anilino

}-4-(1, 2-di net hyl i m dazol -5-yl ) pyri mdine; and 2-{

4- [ N- ( 1- meOhyghoossd opr opyl ) sul phamoyl ] ani | i no PCT/GB03/00983
}-4-(1, 2-dimethyl i m dazol -5-yl ) pyrim d§gne; 5 or a pharmaceutically
acceptabl e salt or an in vivo hydrol ysable ester thereof. 4. A conpound of
formula (1) g'qco& @i@to claim1 which is a conpound of fornmula (IB), or a
phar maceut i cal ! b’t able salt or an in vivo hydrol ysabl e ester thereof.

10 5. A COWW”@CP@II{)@BF@ ?all(énﬁ_ v%%ie@r?kéﬂ]a? be tidndil}s8bdtYhied on carbon by

- 2- et hyl i m dazol 2- et hoxye sul phanoyl Janilino }pyri

m di ne; on@ep{ﬂo{eﬁh(tﬁemsemnam@rwyﬂnf@utqnmlmd)ﬁhﬂamquﬂmx}z 4-(1- et hyl

-2-nmet hyl i m dazol rimdine 2-14- [N-(2-propoxyethyl)sul phanmoyl ]
anil i no% dfﬁ%qeﬁwy?rﬁ@tylﬂwpﬂw 8V~ 5-yl ) pyrim dine; 15

2'{4?[ f}Pﬂarmaeafn}aml]?ﬁ&@%tgb%@bﬂ't b4 RN ANableRter thefebret hyl - 2- met hyl i m
dazo ) pyri mdi ne; [ N-(2-vi'nyl oxyet hyl ) sul phanoyl] anilino }
-4-(1- elvh)/:h cerﬁpasrmtihyIfommﬂla(z[(i})-lissqkdc)qdyfmnn dine; or a pharnaceutically
acceptabl e salt or an in vivo hydrol ysabl e ester thereof. 20 6. A conpound
of formula (1) according to claim1Hwhich Bs)pa compound of formula (1CQ),

or a pharmaceutically accept O] i n vivo hydrolysabl e ester
thereof. 7. A compound of forljrula|(lC grdinggto claim6, or a
pharmaceutical |y accept abl g ~saltNor aR_i A vahyd ol ysabl e ester thereof;
wherein 25 R is hydrogen, R2-ngf hoxyet hyl”, nedhyl R 2 et hoxyet hyl ,

2-i sopropoxyet hyl, 2-propoxyethyl, 2-(cyc|@prd@y| nmet hoxy) et hyl ,
3-(t-butoxy)propyl, 3-[2-R yet hoxy) et hoxy] pr opyl ,

3- (2- met hoxyet hoxy) propyl, ca met hyl, t-butoxycar bonyl met hyl ,

2- hydr oxyet hyl , 2-(N-met hyI pyyToNi di n- 2- yI yethyl,

N- et hyl pyrrolidin-2-yl methyl/ 2-pyrrolidin-1-ylethyl, 2-norpholinoethyl,

3- nor phol i nopropyl, 30 N benzyl pi peridin-4-yl, 2-piperdin-1-ylethyl,

2-di met hyl am noet hyl , 2-di et hyl am noe{]ﬂ‘g}l or et hoxycar bonyl net hyl ; and R2
i s hydrqgen;or brono; WO 03/076436 PCT/ GB03/00983 -82 provided that when
R is 2-nethoxyethyl R2 is not hydrogen. 8. A conpound of fornmula (1C

sel aot ed fromR'is @y {alkyl SOpatieyyl; 2, miltynyl, iischaialleyh- @@lg}cycﬂez{lkylcl jalkyl, a

4-[ N-(2-et hoxyet hyl ) sul phanoyl ] aniling, 5 rimdi
[N heterocyc):/lyl oryhe)terocyrc):lylcl 3)2/111(]yl wherein R }inay be%){)tlonally substltuted on carbon by

one or more methyl, ethyl, methoxy, ethoxy, propoxy, trifluoromethyl, trifluoromethoxy,
dimethylamino, 2,2,2-trifluoroethoxy, phenyl or cyclopropylmethoxy; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by one or
15 more methyl, ethyl, acetyl, 2,2,2-trifluoroethyl or methoxyethyl;

R%is halo, cyano, Cy.zalkyl or C;.;alkoxy;

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

R is hydrogen, halo or cyano;

R* is n-propyl or Cygalkyl;

20  or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

2. A compound of formula (I) according to claim 1 which is a compound of formula

(TA), or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

25 3. A compound of formula (IA) selected from:
2-{4-[N-(2-ethoxyethyl)sulphamoyl]anilino } -4-(1,2-dimethylimidazol-5-yl)pyrimidine;
2-{4-[N-(t-butyl)sulphamoyl]anilino }-4-(1,2-dimethylimidazol-5-yl)pyrimidine;



4- (1-isopropyl -2-nethylimdazol -5-yl)-2- { 4-[N-(2-isopropoxyet hyl

)sul phanoyl] anilino } pyrimdine;

4- (1-i sopwoppl7adséret hyl i m dazol - 5-yl ) -2-{ PCT/GB03/00983

4-[ N-(2- propoxyet hyl ) sul phanoyl Janiling } pyrimnmdine, 10

4-(1-1i sopr opyI 2 met hyl i m dazol -5-yl)-2-(4-{N-[2-(cycl opropyl net hoxy) et hyl ]
sul pha I in m. di ne

4-(1-i rsrgd40[6§1 1- "2‘ %HDI{ )ﬂﬂgl&ﬂm@d@?@“? A1 R medimidaegl- BI'}'QR%?IH]‘%H?I lino }
pyri m dpne.(n-Qr @W&pﬁ@gggmgﬁdnwymﬁma}at(hez -&ifekhyPiniddd ol-8-yYypy@midine;
hydrol ysabl e es?er t"hereo A compound of fornula (1) according to

cl ai m landhich is a conmpound of forrmula (I1D), or a phar maceutical ly

accept apl t n in v dr o].ys bIe the A conpound of
fornul a ({Fi[i?g}alé ﬁloP@leI{%’ﬂ%gloyhg é?frgcc{% Zgl'géﬁ np “sal t
or af 1 gr XFNM¥QI&QL1]Y}$§&E a@@%ﬁfoﬂd?ﬁ%@@fo,hyﬁﬂﬂ QbR egt@rgerd& cycl opr opyl

2- met hoxyet hyl, 2-ethoxyeth or tetrahydrofur-2-ylnmethyl; R2 is hydrogen

and R3 is ethyl, propyl or |sopropyl 11. A compound of for mul a (1D
selecteg fro

4-(1-i sBpr op;/g ‘?(I%*?Q?éﬂ%f)f g)r?PBa B) aegordige tolaigdr WRigh st sBmravsd iof iMuao) pyri mi

di ne; d Qcyét ! a1/ $alt ranli hydrolysable ester thereof.
4- [I\I-(tgl'#r)a ydr o ] 1&} ﬁg‘%ﬁé I )su% phar?tr)lyn v%}ﬁl Pllrr(l)oyS(l CSVF‘I mergt)ne

4-(1- propyllmdazol 5 yI) 2- { 4-[N-(2- n'ethoxyethyl)sul phamoyl ] anilino

rim dine;
?%ydé\zogl 5- y@coznl{o&n[iﬂilfozmﬁﬁ(ﬁ%)(%qcpﬁﬂfy%1 phanoyl ] ani | i no} pyri nidine; and

30
4-(1-ethyl-2-methylimidazol-3-yl)-2-{4-[N-(2-¢th 1 h 1]anil d
4-(1- |sop(r Sp)}l i mm8a¥ lrInl azol%y% { VV( 5 ?r)é)feh )Sutp amo}éhanbhnangml?gmﬁ i no} pyr

i m di ne;{4eN-e2- mbpmpm&dtyi)%bh@m@d}mﬂhml}ﬂ%l%hﬂ medylimdazo® hydr ol ysabl e
ester thereof, WO 03/076436 PCT/ GB03/00983 -83 12. A conpound of formul a
(1) acchHY"HQ‘dE‘EP claim1l which is a conpound of fornula (IE), or a

phar macgut,i I n4| WS- BvanehyEaBI-s Shidifier eof .
13. A cg ‘3‘?? g?iﬁ)g}%nﬁul?ﬁl@}hlcgglr |}ngatéc§ %lll a?])réh :{2 or a HEE% ITB.ICEUtI cally
accept aIQI {et-[NB(Is Bldim@hylpropi Rymil)solphydovil anslatel} ed-eisttayl- 2- hettgdifnidadobfein R is
hydrogen or 2-methoxyethyl; R2 is fluoro; pis 1; R3 is hydrogen; and
yl)pyrimidine; and
2-{4-[N-(2-vinyloxyethyl)sulphamoyl]anilino }-4-(1-ethyl-2-methylimidazol-5-yl)pyrimidine;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

20 6. A compound of formula (I) according to claim 1 which is a compound of formula

(IC), or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

7. A compound of formula (IC) according to claim 6, or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof; wherein
25 R' is hydrogen, 2-methoxyethyl, methyl, 2-ethoxyethyl, 2-isopropoxyethyl,
2-propoxyethyl, 2-(cyclopropylmethoxy)ethyl, 3-(z-butoxy)propyl,
3-[2-(2-ethox yethoxy)ethoxy]propyl, 3-(2-methoxyethoxy)propyl, carboxymethyl,
t-butoxycarbonylmethyl, 2-hydroxyethyl, 2-(N-methylpyrrolidin-2-yl)ethyl,
N-ethylpyrrolidin-2-ylmethyl, 2-pyrrolidin-1-ylethyl, 2-morpholinoethyl, 3-morpholinopropyl,
30  N-benzylpiperidin-4-yl, 2-piperdin-1-ylethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl or
methoxycarbonylmethyl; and

R is hydrogen or bromo;



10 R4 is nethyl. 14. A conpound of fornmula (IE) selected from 2-{

4-[ N- ( 2- net hoxyet hyl ) sul phanoyl ] -2-fluoroanilino }

-4- (1, 2- dvowBhyd4deri dazol -5- yl)pyrim dine; and 15 PCT/GB03/00983

2- (4- sul phanoyl - 2-f | uor oani | i no) - 4- (1, &-di met hyl i m dazol -5-yl ) pyri m di ne;
or a pharmaceutically acceptable salt or an in vivo hydrol ysabl e ester

t hereof . 15 onpound of fornula 1) a ing to claiml1l which is a
corrpounarodlfdefigh%ﬂr%nli{]I‘f—'?",meéﬁoxéle%l%én%@gﬁﬁfdéga%“y acceptable salt or an in
vivo hydrol ysabl e ester thereof. 20 16. A conpound of formula (IF)

according to claim 15, or a pharnmaceutically acceptable salt or an in vivo
hydr ol y8abl e Aesmground of favfmulafh€) selectad from: met hyl ,  3- di met hyl ani nopr opyl ,

et  ahy Ao Yyt Ry el Ry b BB rhegksipe) 25 pi so; rs

IS hydrg?,%icgﬁe.br onmo; R4 is isopropyl; and RS is nethyl. 30 WO 03/076436
00983

PCT/ GBO " -84 17. A conpound of fornula (IF) selected from

4- (1-i sél oppropyR-2methylimidazazoyh)-3- i WV-2-(saptepsxpesniIsiipbimyyllamiliion e ;
4-(1-iso I‘_OP&H -2-met hyl i m dazol -5-yl)-2-[4-(tetrahydrofur-2-yl nethyl sul phon
yl)ani Pg‘B’T "Wyrimdine;, 5

ﬁ) § rli- Im S gf{gg&iﬁrﬁﬁdﬁ%éﬁﬁ&ﬁﬂ]dﬁ%@-yl§-‘2§I{|4)r}?(i-ﬂroﬁéxﬁ‘%mysﬁﬂ@h%w}%h%?ny| )anilino
4- (1-i spprimpihe;2- net hyl i m dazol - 5-yl ) - 2-[ 4- ( 3- net hoxypr opyl sul phonyl )anilin
o] pyri m dine; aT%e'P .

4- (197 s 871 BiRpronyeepeihyimidalal-via 2y (13- (evelepigpidmes s s IREAP8YN T sul pho
nyl) ani LjinQb)pyRididd;dinge; 10 or a pharmaceutically acceptable salt or an in
vi vo hydrol yggbl e ester thereof. 18. A conmpound of fornula (l) according to
cl ai m 14vhiisdpropyl2-oethplmivddzat S-§lo2ri- BV-(ra¢t@y])subphamoyHamiiaeiepstrinidiney
acceptable salt or, in vivo h1 drol ysable ester thereof. (15 19. A conpound
of for nT &PPJrEgRCERticy H?‘??Gpt@?)leéf’gf”fﬁ“l ,WVé’rhYé‘“gHSé‘ IerstiiNcEof y acceptabl e

15 9. A compound of formula (I) according to claim 1 which is a compound of formula

(ID), or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

10. A compound of formula (ID) according to claim 9, or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof; wherein
20 R'is cyclopropyl, 2-methoxyethyl, 2-ethoxyethyl or tetrahydrofur-2-ylmethyl,
R? is hydrogen; and
RYis ethyl, propyl or isopropyl.

11. A compound of formula (ID) selected from:

25 4-(1-isopropylimidazol-5-yl)-2-{4-[N-(cyclopropyl)sulphamoyl]anilino } pyrimidine;
4-(1-isopropylimidazol-5-yl)-2-{4-[N-(tetrahydrofur-2-ylmethyl)sulphamoyl]anilino}
pyrimidine;
4-(1-propylimidazol-5-yl)-2-{4-[N-(2-methoxyethyl)sulphamoyl]anilino } pyrimidine;
4-(1-ethylimidazol-5-yl)-2-{4-[N-(2-methoxyethyl)sulphamoyl]anilino } pyrimidine; and

30  4-(l-isopropylimidazol-5-yl)-2-{4-[N-(2-methoxyethyl)sulphamoyl]anilino } pyrimidine;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.



salt or an in vivo hydrolysable ester thereof; wherein R is
2- met hoxyet hyl , 2-ethoxyethyl or cyclopropyl; pisO; R3 is hydrogen; and 20
R4 is n-pwopgl7ase i sobutyl. 20. A conpound of formula (I GpcsaiBched3from

4-(1-propyl -2-met hyli m dazol -5-yl)-2-{g3.

4- [N—(2 ethoxyethyl)sulphanDyI]anlI|no }pyri mdine;

4-(1- - et hyl i azo hox S ha | Tanili
no(} ?gyrl ﬁn%g”@P%ﬂilegﬁgﬁﬂﬁfZWP&dﬁgpg ¥ QXT%oPhﬁmuFDy ]
4-[N- ( CYIF,) OB In}ﬁééluﬁaﬁﬁ%&dg?ﬂlé éa"‘tQ)r}athY K)ivmh?dir@}’ysable ester thereof.

4-(1- |sobufyl -met hyl 1 m"dazal {

4-[ N ( 2- nethoxyethyl)sulphannyl]anlI|no yrlnldlne and

4- (1

- i sobutyl -2- et hyl i et hyl ) sul phamgyl ] ani |
] pydBn dh cEpoug ob or A Pl B e 8ot B Baca e MBS BIP 1 oo
hydr gl y§£}PJ>Pa ERLEH ?Jlf‘s%le ) ﬁ%fe%?%?e@elﬁ’d/ (B03/ 00983 - 85 21. A
pharnaceutlc conpos on wnich conprises a conpound of fornula (1), or a
phar naceut i c&'liyhyalcegeptonBimetbatyethyt; i n vi vo hydrol ysabl e ester thereof,
according to @ny one of clains 1-20, in association with a
phar maceutic P% Yeeptabl e diluent or carrier. 5 22. A conpound of the
formula (1), 12 pharmaceutically acceptable salt or in vivo hydrolysable
ester thereop accordlng to any one of clainms 1-20, for use in a method of
t r eat ment ofRPmehmMmym ard ani mal body by therapy. 23. A conpound of the
formula (1), har maceutically acceptable salt or in vivo to
hydﬂ%lysableréﬁ@FtWhereof according to any one of clains 1-20, for use as
a nedi canent. 24. The use of a compound of the forrmula (I), or a
pharmaceutically acceptable salt or in vivo hydrol ysable ester thereof,
accor di ng. toAamnmadofforinalarﬂE)LseI&,ted florhhe manufacture of a nedi canment
for use in the production of a ce cycle inhibitory
(ant i - c@tid-Py-A-methoyystavsubphpmeyl]- 21%uqrﬂanéh%irﬁ]b¥ SHH%‘BY]HH’idﬁﬁ?] Such as man.
25. The ﬁé§ I &zgagpound of the fornmula (1), or a pharmaceutically
acceptag In vivo hydrol ysable ester thereof, according to any
one of Qkamﬂ&minBQLZEMOkhmhnaanQQRMmemQﬁm&bzﬂ&ﬂybﬁmﬁmMukor use in the
treatment of cancers (solid tunDurs and | eukaem as), 20 flbroprollferatlve
and di f Perehumaceuisally aseptable salpeian weinw hydrlysehiesisier feradfi ti s, Kaposi'
sarcoma, haenmangi ona, acute and chroni ¢ nephropat hi es, atherona
at heroscl erosis, arteri al
15. A compound of formula (I) according to claim 1 which is a compound of formula

(IF), or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

20
16. A compound of formula (IF) according to claim 15, or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof; wherein
R' is methyl, 3-dimethylaminopropyl, 3-methoxypropyl, 3,3,3-trifluoropropyl, butyl,
benzyl, tetrahydrofur-2-ylmethyl, 3-ethoxypropyl or 3-morpholinopropyl;
25 pisO;

R? is hydrogen or bromo;
R* is isopropyl; and
R’ is methyl.

30



restenosi s, autoi nmune di seases, acute and chronic inflammtion, bone

di seases and ocul ar diseases with retinal vessel proliferation. 25 26. The
use of a wormmpoudds of the forrmula (1), or a pharnaceuti cal lPgTacRI800BB] € sal t
or in vivo hydrolysable ester thereafg4.according to any one of clains
1-20, in the manufacture of a nedicanent for use in the treatnent of

cancer. . 27. The use accordi o clai,m 26 wherein the cancer is selected
fron1|e&‘aenﬁé?“§¥@3§?gp ”@§H%E$&m%ﬁﬁgn%ancer, col orectal cancer, stomach
cancer, 4R!iQﬁp@(gﬁl-@axﬂ&ﬁil_imﬁila%Qﬁ‘jﬂ)—Qﬁ(ﬂQﬁésylanﬂﬁiBWyﬁ%ihi(ﬁePanCer , ovarian
cancer, liver cancer, kidney cancer, skin cancer and cancer of the vulva.

WO 03/ 078436 pRp-CB0ghgideriazol-8A)-2d4-(Etebydyolvnd-dmethybsulpbomyl)aailino) , or a
pharmaceutical |y acceptable salt or in vivo hydrolysable ester thereof,
accor di R"TY"¥ny one of clains 1-20, for use in the production of a cel
cycl e i ghi bi _ bG8l das RrLH i ' ; - ani mal
ath a5 e B Rl Ty
accept abBHe-isapropydi2-methylimalazdiysdylpRy(4 & Birecthatypropytselphohyl)sad vl phirmg ding; any
one of c%zins 1-20, for use in the treatnent of cancers (solid tunmours and
| eukaenf®s), fibroproliferative and differentiative disorders, psoriasis,
rheumat Q'—(ﬂd?{fgﬁ(yﬁg}]lﬂ—rﬁeth ARRRLOIS-PIfPIANB. N, Nag IR M| A RoprBsHE BpiRS &R C
nephr opat hi es, "at heront, atherosclerosis, arterial rest’enosis, autoinmune
di seasegyrimaditee and 1o chronic inflammation, bone di seases and ocul ar

di seases mjhh retinaﬂ vesse| proliferatiqg. 30.. A conpound of the fornula
(1) 10 or On2 pharaseutically aqcpRtable SApPLAN 1 Ve RYdHYSaRlessth el ol ysabl e est er

t hereof, according to any one of clains 1-20, for use in the treatnent of
cancer. 15 31. A conpound of the fornula (1), or a pharmaceutically

accept altBe sa& ¢onggouind of formulahfcobrdiaftoel amt lewhich ér eafmpaand of Girmgld o any
one of clains 1-20, for use in the treatment of |eukaem a, breast cancer,

|l ung cakkes or ¢ Bhasmacqusicalbireentable sUHAICR ik yrredwdrolysglle spter BsiseEr | bl adder
cancer, pancreatic cancer, ovarian cancer, |iver cancer, kidney cancer,
skin cancer and 20 cancer of the vulva. 32. The use of a conpound of

formwl a1l ), Aoconapqundiofrierauld @) hocoading i dhibel & ak b pharmiaveuticuldy adegpiabley sabl e
ester thereof, according to any one of clains 1-20, in the nmanufacture of a
medi cams#t of v inyéw hydrgdyseblessichtiereafirWheseis arising fromthe treatnent of

mal i gnant CmﬁdiisI &-%?hox%réthw, 5&&%&9&%%‘?‘6%]86}'@9196nt S
pis 0;
R’ is hydrogen; and

20 R* is n-propyl or isobutyl.

20. A compound of formula (IG) selected from:
4-(1-propyl-2-methylimidazol-5-yl)-2-{4-[N-(2-ethoxyethyl)sulphamoyl]anilino } pyrimidine;
4-(1-propyl-2-methylimidazol-5-y1)-2-{4-[N-(2-methoxyethyl)sulphamoyl]anilino }

25  pyrimidine;
4-(1-propyl-2-methylimidazol-5-yl)-2-{4-[N-(cyclopropyl)sulphamoyl]anilino } pyrimidine;
4-(1-isobutyl-2-methylimidazol-5-yl)-2-{4-[N-(2-methoxyethyl)sulphamoyl]anilino}
pyrimidine; and
4-(1-isobutyl-2-methylimidazol-5-yl)-2-{4-[N-(2-ethoxyethyl)sulphamoyl]anilino }pyrimidine;

30  or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
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21. A pharmaceutical composition which comprises a compound of formula (I), or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, according to any one of

claims 1-20, in association with a pharmaceutically-acceptable diluent or carrier.

22. A compound of the formula (I), or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, according to any one of claims 1-20, for use in a method of

treatment of the human or animal body by therapy.

23. A compound of the formula (I), or a pharmaceutically acceptable salt or in vivo

hydrolysable ester thereof, according to any one of claims 1-20, for use as a medicament.

24. The use of a compound of the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, according to any one of claims 1-20, in the manufacture of a
medicament for use in the production of a cell cycle inhibitory (anti-cell-proliferation) effect

in a warm-blooded animal such as man.

25.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, according to any one of claims 1-20, in the manufacture of a
medicament for use in the treatment of cancers (solid tumours and leukaemias),
fibroproliferative and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's
sarcoma, haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial
restenosis, autoimmune diseases, acute and chronic inflammation, bone diseases and ocular

diseases with retinal vessel proliferation.

26.  The use of a compound of the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, according to any one of claims 1-20, in the manufacture of a

medicament for use in the treatment of cancer.

27.  The use according to claim 26 wherein the cancer is selected from leukaemia, breast
cancer, lung cancer, colorectal cancer, stomach cancer, prostate cancer, bladder cancer,
pancreatic cancer, ovarian cancer, liver cancer, kidney cancer, skin cancer and cancer of the

vulva.
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28. A compound of the formula (I), or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, according to any one of claims 1-20, for use in the production of a

cell cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded animal such as man.

29. A compound of the formula (I), or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, according to any one of claims 1-20, for use in the treatment of
cancers (solid tumours and leukaemias), fibroproliferative and differentiative disorders,
psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic
nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute and

chronic inflammation, bone diseases and ocular diseases with retinal vessel proliferation.

30. A compound of the formula (I), or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, according to any one of claims 1-20, for use in the treatment of

cancer.

31. A compound of the formula (I), or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, according to any one of claims 1-20, for use in the treatment of
leukaemia, breast cancer, lung cancer, colorectal cancer, stomach cancer, prostate cancer,
bladder cancer, pancreatic cancer, ovarian cancer, liver cancer, kidney cancer, skin cancer and

cancer of the vulva.

32.  The use of a compound of formula (I), or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, according to any one of claims 1-20, in the manufacture of a
medicament for use in preventing hair loss arising from the treatment of malignant conditions

with pharmaceutical agents.



