
i  0 7 SEP 2006 WO 03/076436 PCT/GB03/00983 -1 DERIVATIVES OF
4-{IMIDA2OL-5-YL}-2-0-SULFOANILINO) PYRIMIDINE WITH CDK  INHIBITORY
ACTIVITY The invention relates to pyrimidine derivatives, or
pharmaceutically acceptable sails or  in vivo hydrolysab]e esters thereof,
which possess cell-cycle inhibitory activity and are 5 accordingly useful
for their anti-cell-proliferation (such as anti-cancer) activity and are
therefore useful in methods of treatment of the human or animal body. The
invention also  relates to processes for the manufacture of said pyrimidine
deri vatives, to pharmaceutical  compositions containing them and to their
use in the manufacture of medicaments of use in  the production of an
anti-cell-proliferation effect in a warm -blooded animal such as man. to A
family of intracellular proteins called cycling play a central role in the
cell cycle- The  synthesis and degradation of cycling is tightly controlled
such that their level of expression  fluctuates during the cell cycle.
Cyclins bind to cyclin-dependenI serine/threoninekinascs  (CDKs) and this
association is essential for CDK (such as CDKI. CDK2. CDK4 and/or  CDK6)
activity within the cell. Although the precise details of how each of these
factors 15 combine to regulate CDK activity is poorly understood, the
balance between the two dictates  whether or not the cell will progress
through the cell cycle. The recent convergence of oncogene and tumour
suppressor gene research has  identified regulation of entry into the cell
cycle as a key control point of mitogenesis in  tumours- Moreover, CDKs
appear to be downstream of a number of ancogene signalling 20 pathways.
Disregulation of CDK activity by upregulalion of cyclins and/or deletion of
endogenous inhibitors appears to be an important axis between milogenic
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/orDK6 (which operate at the S-phase. GI-S and
Gl-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 pyrim i di ne compounds
surprisingly inhibit the effects of cell cycle kinases showing selectivity
for CDK2, CDK4 and  CDK6, 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), fbroproIiferative and  differenliative disorders, psoriasis,
rheumatoid arthritis, Kaposi's sarcoma. haemangioma, 0 l SEP 2006 WO
631076436 PCT/GB03/00983  -2- acute and chronic nephropathies, atheroma,
atherosclerosis, arterial restenosis, autoimmunc  diseases, acute and
chronic inflammation, bone diseases and ocular diseases with retinal
vessel proliferation Accordingly, the present invention provides a compound
of the formula (IA), (113),  5 (IC), (1I]). (IE) and (ll) of the following
generic structure formula (I) H (R2)p  N L 14 fit  a 5N 0  R. ~ R (I)
wherein R', R2, R3, R4, R5 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): R2  (Ytri N S` NR 1  ' 0 ^ N (IA)  wherein: 15
Rr is 2-(pyrazolyl-l-yl)elhyl, 3-(isoxazol-3-yloxy)propyl,
2-(isothiacol-3-yloxy)ethyl.  2-(thiadiazol-3-yloxy)ethyl,
1,3-dihydroxyprop-2-yl. 1-methyl-l-hydroxyrnelhylethyl,
1,1-dimelhylpropyl, 1-methylcyclopropyl, r-butyl,
2-morpholino-1,1-dimethylethyl,  2-pyrrolidin-1-yl-[,1-dimelhylethyl,
2-melhyllhio-l,l-dimethylethyl, 1,3-dimelhoxyprop-2-yl,  



1-methoxyprop-2-yl, 1-hydroxyprop-2-yl, 1-ethoxyprop-2-yl,
1-propoxyprop-2-yl, ethoxyelhyl  20 or 2-methoxy-1,I-dimethylethy]; and R2
is hydrogen; - ------- ---- 0 7 5EP 2006 WO 031076436 PCT/GB03/00983  -3-
or R' and R2 together form 2,2-dimeihylaxiridin-1-yl; or a pharmaceutically
acceptable sail or an in vivo hydrolysable cstcr thereoF. According to a
further aspect of the present invention there is provided a compound of
formula (IB) H YN'~ N / LJ  R R  O D  5 (Hi)  wherein: Rl is
pytid-2-ylmethyl, 2-(2-methyl-1,2,4-iriaxol-5-yl)ethyl, 2-pyrid-2-ylethyl,
2-pyridazin-3-ylethyl, 2-(3,5-dimethyltriawl-4-yl)elhyl, 2-pyrid-3-ylcthyl,
2-mcthoxyethyl,  to 3-(5-melhyIpyraxol4-yl)propyl,
2-tril]uoromethylpyrid-5-ylmethyl. 2-pyridaxin-4 -ylethyl,
1,1-dimethylprop-2-yayl, 2-ethoxyethyl, 2-phenoxyelhyl,
2-(4-meihoxyphenoxy)ethyl,  2-(2-methoxyphcnoxy)ethyl, 2-(vinyloxy)e[hyl,
2-(isopropoxy)ethyl and 2-(propoxy)elhyl; and  R2 is hydrogen or cyan o'.
or a pharmaceutically acceptable sail or an in vivo hydralysable ester
thereof;  15 provided shat when R1 is 2-methoxyethyl. R2 is cyano.
According to a further aspect of the present invention there is provided a
compound of  formula (IC): H  NYN  H N N. l  



O S`^ R  N (IC)  20 wherein: R1 is hydrogen, heterocyclyl, Ct4alkyl or
Ci.6atkoxyCi aalkyl; wherein Rl may be  optionally substitoLed on carbon by
one or more hydroxy, carhoxy, Cioalkoxy, - - - - - - - - - - - -  it 7 SEP
2006 W ^ O31176436 PCT/GB03/00983 -4- C14alkoxycarbonyl, N. N-(C
l_6alkyl)2amino, helerocyclyl, C3-scycloalkyl and  Cl4alkoxyCt.6alkoxy, and
wherein if a hcterocyclyl contains an -NH- moiety, that nitrogen  may be
opti onally substituted by Ci_6a]kyl or benzyl; R2 is hydrogen, halo or
cyano; 5 or a pharmaeeulicall y acceptable salt or an in vivo hydrolysable
ester thereof; provided that when R E is 2-melhoxyethyi, cyc I opropyl me
thyl or pyrid-2-ylmcthyl. It2 is not  hydrogen. According to a further
aspect of the present invention there is provided a compound of  formula
(ID): H H  ^ d  10 (ID)  wherein: R' is hydrogen, C,-4alkyl, C2.4alkenyl,
C2 aikynyl, C3-6cycloaikyl.  C34cycloalkylCl.3alkyl, a heterocyclyl or
heterocyclylC1.3alkyl ; wherein 11 may be optionally  15 substituted on
carbon by one or more methyl, ethyl, me[box y, ethoxy. propoxy,
trifluoromelhy], tritluoromethoxy.2,2,2-tritluorocthoxy or
cycIopropylmethoxy; 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-trilluoroethyl or methoxyethyl; It'' is hydrogen, halo
or cyano;  20 R3 is C2,6alkyl; 



or at ph arm aceuti rally acceptable salt or an in vivo hydro lysable ester
thereof. According to a further aspect of the present invention there is
provided n compound of  formula (IE): o r SEP 2006 WO 03!0U136
PCT(GA03100983  -5- H (R2)p 1y"' / H  R N NRl  O O  R. 1?E)  wherein R1 is
hydrogen. Ct4alkyl, C~4alkenyl, C24alkynyl, Cj. cyc]oa]kyl, 5
C3-6cycloalkylCi_3alkyl, a heterocyclyl or heterocycIylCi.3alkyl; wherein
R' may be optionally  substituted on carbon by one or more methyl, ethyl,
methoxy, eihoxy, propoxy,  Influoromethyl, trifluoromethoxy,
2,2,2-trifluoroethoxy or cyclopropylmeihoxy, and wherein  if said
heicrocyclyl contains an -NH- moiety that nitrogen may be optionally
substituted by  one or more methyl, ethyl. acetyl. 2,2,2-trifluarocihyl or
methoxyethyl; 10 Ra is halo, cyano, CtyaIkyi or CI-3 at koxy; p is 1-2;
wherein the values of R2 may be the same or difFerent;  R3 is hydrogen,
halo or cyano; R. is Cp-4aikyl; RS is Ci-cal kyi orC24a]kenyl; wherein R5
may be optionally substituted on carbon by  15 One or more methoxy, eihoxy,
propoxy. trifluoromeihyl, tri11uoromeihoxy,  2,2,2-irifluoroethoxy or
cyclopropylmethoxy; or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof;  provided that said compound is not 4-(1,2-di
methyl imidazol-5-yI)-2- [2-methoxy-4 -(N-methyl sulph am oyl)-5-methyl ani
l ino]pyri m i  20 dine. According to a further aspect of the present
invention there is provided a compound of  formula (IF): 1- 



0 7 SEP 2006 WO 0310 7 64 36 PCT/GB03/00983  -6- H (R2)p =~N  R N 'S-R'
R-N a o  R wherein:  RI is Ci4alkyl. C24 alkenyl, C2,4alkynyl,
C3~cycloalkyl, C34cycloalkylC1.3alkyl, a 5 heterocyclyl or
heterocycly!CI_3aIkyl; wherein R' may be optionally substituted on carbon
by  one or more methyl, ethyl, methoxy, ethoxy, propoxy, trifuoromethyl,
tri fluoromethoxy,  dimoth ylamino. 2,2,2-trifluoroethoxy, phenyl
orcyclopropylmethoxy; 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- trill uorocthyl or methoxyethyl; 10 Ra is halo.
cyano, Cr-3alkyl or Ct.3alkoxy; p is 0-2; wherein the values of R2 may be
the same or different;  A' is hydrogen, halo or cyano; R4 is C2 atkyi; R5
is Ct4alkyl or CmaI kenyl; wherein R5 may be optionally substituted on
carbon by  15 one or more methoxy, ethoxy, propoxy, u-iiluoromethyl, tri
Iluoromethoxy.  2,2,2-trifluoroethoxy or cyclopropylmcthoxy; or a
pharmaceutically acceptable salt or an in viva hydrolysable ester thereof.
According to a further aspect of the present invention there is provided a
compound of  formula (IG): H (R2)p  N-l /N _1 H  R fIS.~ R  Q O  RAN IL  7o



0 7 SEP 2006 WO 0 310 76 43 6 YCfIC6 0310 0 98 3  -?- wherein: R' is
CI.datkyl, C24alkenyl, C24alkynyl, C3-6cycloalkyl, C3-6cycloalkylC1-3alkyl,
a  heterocyelyl or heterocycIylCi.3alkyl; wherein Rt may be optionally
substi tuted on carbon by  one or more methyl, ethyl, meihoxy, elhoxy,
propoxy. trifuoromethyl, trilluoromethoxy, 5
dimethylatnino.2,2,2-ldfluoroelhoxy, phenyl orcyclopropy]me[box y, 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; R2 is halo, cyano, Ci_3alkyl
orCi_3alkoxy; pis 0-2; wherein the values o1 R2 may be the same or
different;  10 R3 is hydrogen, halo or cyano; R4 is n-propyl orCa-&alkyl;
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 (TA) (as  depicted above) wherein: 15 Rt is 2-(pyrazolyl-l-ylelhyl,
3-(isox azol -3-yloxy)propyl. 2-(thi azol-3 -yloxy)ethyl,
2-(thiadiazol-3-yloxy)cthyl,
1,3-dihydroxyprop-2-yl.1-melhyI-l-hydroxymethylelhyl,  1,2-dimeihylpropyl,
1-methylcyclopropyl, 2,2-dimethylaziridin-l-yl, r-butyl,  2-morpholino-1,1
-dimethylethyl, 2-pyrrolidin-I-yl-I.1-dimethylethyl, 2-methyl
lhio-1,1-dimethylethyl, 1,3-di methoxyprop-2-yl. 1-methoxyprop-2-yl,  20
1-hydroxyprop-2-yl, 1-ethoxyprop-2-yl, I-propoxyprop-2-yl, ethoxycthyl or
2-methoxy-I.1-dimethylethyl; and R2 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 K' is pyrid-2-ylmethyl, 2-(2-methyl-1,2,4-tri
azol-5-yl)ethy1, 2-pyrid-2-ylethyl,  2-pyridazin-3-ylethyl,
2-(3,5-dimethyltriazol-4-yl)e1hyl, 2-pyrid-3-ylethyl, 2-methoxyethyl,
3-(5-methylpyrazoI4-yl)propyl, 2-lrifluoromethylpyrid-5-ylmethyl,
2-pyridazin-4-ylelhyl,  1,1-dimethylpropyn-2-yl or 2-ethoxyethyl; and 30 R2
is hydrogen or cyano; 



or a ph arrnaceutically acceptable salt or an in vivo hydrolysable ester
thereof;  provided that when R' is 2-me thoxyethyl, R2 is cyano. 0 7 SEP
2006 WO 0310 7 64 3 6 PCT/CBOJIO0983  -g.  In another aspect of the present
invention there is provided a compound of formula  (IC) (as depicted above)
wherein: R' is hydrogen, Ct.6alkyl or C1.alkoxyCtaalkyl: and  R2 is
hydrogen, halo or cyano; 5 or a pharmaceutically acceptable salt or an in
vivo hydrolysabie ester thereof;  provided that when Rt is 2-methoxyethyl.
R2 is not hydrogen In another aspect of the present invention there is
provided a compound of formula  (IF) (as depicted above) wherein: R' is
Ctaalkyl, C2Aalkenyl, C24alkynyl. CarcycIoalkyl, C3-6cycloalkylCi_3a1kyl, a
10 heierocycIyl or heterocyclylCt_3alkyl; wherein R1 maybe optionally
substituted on carbon by  one or more methyl, ethyl, methoxy, cthoxy,
propoxy, tnlluoromethyl, tri11uoromeihoxy,  dimethylamino,
2,2,2-tnlluoroethoxy or cyclopropylmethoxy; and wherein if said
heterocyclyl  contains an -NH- moiety that nitrogen may be optionally
substituted by one or more methyl,  ethyl, acetyl, 2.2,2-1nfluoroethyl or
meihoxycihyl; is Rx is halo, cyano. Ct_3alkyl or Ci_3alkoxy; p is 0-2;
wherein the values of R2 may be the same or different,  R3 is hydrogen,
halo or cyan o; R is C2.6alkyl; Rs is Ct-6alkyl or C2.6alkenyl; wherein RS
may be optionally substituted on carbon by  20 one or more methoxy, ethoxy,
propoxy, in Iluoromeihyl, 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 sl.raighi  as chain
version only. For ex amp le, "Ci-6alkyl","C2-6alkyl". "CI.alkyl" and
"Ct_3a]kyl" include ethyl, propyl and isopropyl- Examples of ,r C,alkyl"
include r-butyl, isobutyl and sec-butyl  However, references to individual
alkyl groups such as 'pmpyl' 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
'~C3jcycloalkylCt_3alkyl" includes cyclopropylmethyl,  1-cyclobutylethy]
and 2-cyciopentyleihyl. The tern "halo" refers to Fluoro, chloro, bromo and
iodo. 0 7 SEP 2006 WO 0 310 76 53 6 PCIYCB0310083  -9- Where optional
substi luents am chosen from "one or more' groups iL is to be understood
that this definition includes all substitu en is being chosen from one of
the specified  groups or the substituents being chosen from two or more of
the specified groups. A "heterocyclyl" is a saturated, partially saturated
or unsaturated, monocyclic ri ng 5 containing 4-6 atoms of which at least
one atom is chosen from nitrogen, sulphur or oxygen.  which may, unless
otherwise specified, be carbon or nitrogen linked, and a ring sulphur atom
may be optionally oxidised to form the S-oxide(s). Examples and suitable
values of the term  "heterocyclyl" are morpholi no, piperidyl, pyndyl.
pyranyl, pyrroly], isothiazoIyl, ihienyl,  ihiadiazolyl, piperazinyl,
thiazolidinyl. thiomorpholino, pyrrolinyl, tctrahydropyranyl, 10
tetrahydrofuryl, imidazolyl, pyrirnidyl, pyrazinyl, pyr dazinyl and
isoxazolyl_ Suitably a  "hclerocyclyl" is tetrahydrofuryl. In another
aspect of the invenlion, suitably "heterocyclyl" is  pylrolidinyl.
morpholino, piperi dinyl or tetrahydrofury]_ Examples of "Ci-6alkoxy" and
"CL.aalkoxy" include methoxy, elhoxy and propoxy.  Examples of
"Ct-6alkoxycarbonyl" include methoxycarbonyl, elhoxycarbonyl and 15
1-buLoxycarbonyl_ Examples of "N,N-(Ct-6alkoxy)tamino" include
dimethylamino,  dieLhylamino and melhylethylamiao. Examples of
`SC24alkenyl" and "C2.ealkcnyl" are vinyl,  allyl and 1-propenyl_ Examples
of "Cz-0alkynyl" are ethynyl, 1-propynyl and 2-propynyl.  Examples of
"Cy.rcycloalkyl" am cyclopropyl, cyclobutyl, cyclopenryl and cyclohexyl.
Examples of "helcrocyclylC1-3alkyl" include pyridylmethyl,
3-morpholinopropyl and 20 2-pyrimid-2-yleihyl_ Examples of
"Ct~alkoxyC[.valkyl" are 2-me1hoxycthyl, ethoxymelhyl,  2-ethoxypropyl and
2-ethoxyethyl. Examples of "Ct-6aikoxyC14alkoxy" are 2-methoxyethnxy,
ethoxymethoxy, 2-ethoxypropoxy and 2-e[hoxyethoxy. 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, hydro
bromic, sulphuric, phosphoric, tri fluoroacelic, 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 asodium 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  me[hylamine, dimethylamine, tri methyl amine, piperidinc,
morph oline or  tris-(2-hydrox yethyl)ami ne. 0 7 SEP 1006 WO 03A)76436
PCT/GB03/0 99 5 3  -1p- An in vivo hydrolysable ester of a compound of the
Formula (I) containing carboxy or hydroxy group is, for example, a
pharmaceutically acceptable ester which is hydrolysed in the  human or
animal body to produce the parent acid or alcohol. Suitable pharmaccu lie
all y  acceptable esters for carboxy include C1-6alkoxymelhyl esters for
example methoxymethyl, 5 Cr-ralkanoyloxymethyl esters for example
pivaloyloxymethyl, phthalidyl esters,  C3-scycloal koxycarbonyloxyC
t_ralkyl esters for ex ample I -cyc l ohexylcarbon yloxyethyl;
1,3-dioxolen-2-onylmethyl esters For example
5-meshyl-1.3-dioxolen-2-onylmcthy]; and  Ct-6alkoxycarbonyloxyelhyl esters
for example 1-melhoxycarbonyloxyelhyl and may be  formed at any carboxy
group in the compounds of this invention. 10 An in vivo hydrolysable ester
of a compound of the formula (1) containing a hydroxy  group includes
inorganic esters such as phosphate esters and a-acyloxyalkyl ethers and
related  compounds which as a result of the in vivo hydrolysis of the ester
breakdown to give the  parent hydroxy group. Examples of a-acyloxyalkyl
ethers include acetaxymethoxy and  2.2-dimethylpropionyloxy-methoxy- A
selection of in viva hydrolysable ester Forming groups 15 for hydroxy
include alkanoyl. benzoyl, phenylacetyl and substituted benzoyl and
phenylacetyl,  alkoxycarbony] (co give alkyl carbonate esters).
dialkylcarbamoyl and N-(dial kylaminoelhyl)-N-alkylcarbamoyi (to give
carbamales), dialkylaminoacelyl and  carboxyacetyl. Examples of
substituents on henxoyl include morpholino and piperazino linked  from a
ring nitrogen atom via a methylene group to the 3- or 4- position of the
benzoyl ring 20 Some compounds of the formula ([) may have chiral eenlres
and/or goomclric isomeric  centres (E- and Z- isomers), and it is to be
understood that (hc invention encompasses all such  optical.
diaslercoisomers and geometric isomers that possess CDK inhibitory
activity. The invention relates to any and all lautomeric Forms of the
compounds of the formula  (I) that possess CDK inhibitory activily.In
particular the skilled reader will appreciate that 



25 when R4 is hydrogen, the imidazolc ring as drawn in formula (1) may
tautomerisc_ It is also to be understood th at certain compounds of the
formula (I) can exist in  solvated as well as unsolvated forms such as, for
example, hydrated forms. 11 is to be  understood that the invention
encompasses all such solvated forms which possess CDK  inhibitory activity
30 Suitable values of R1. R2. R3, R, R5 and p are as follows. Such values
may be used  where appropriate with any of the definitions, claims or
embodiments defined hereinbefore or  hereinafter ---------------- -- 0 7
SEP 2006 WO 03/076436 PCT/GB03/00903  -11- For compounds of formula (IC).
Rt is hydrogen orC1.6alkoxyCt-6alkyl. R' is methyl. mcthoxyelhyl or
ethoxyelhyl. RI is hydrogen, methyl, ethyl. propyl, 2-methoxyethyl,
2-ethoxyethyl, 2-propoxyethyl.  5 2-isopropoxycthyl, 34r-butoxy)propyl,
3-cthoxypropyl and piperidinyl; wherein R1 may be  optionally substituted
on carbon by one or more hydroxy, carboxy, methoxy,  methoxycarbonyl,
r-buloxycarbonyl, dimethyl amino. diethyl amino, cyclopropyl,
2-ethoxyelhoxy. pyrrolidinyl, morpholino or piped dinyl; and wherein if
said pytrolidinyl or  piperidinyl contains an -NH- moiety, that nitrogen
may be optionally substi toted by methyl,  to ethyl or benxyl. R 1 is
hydrogen, 2-methoxyethyl, methyl. 2-ethoxyethyl, 2-isopropoxycthyl,
2-propoxyethyl, 2-(cyclopropylmethoxy)ethyl. 3-(t butoxy)propyl,
3-[2-(2-ethoxyethoxy)ethoxy]propyl, 3-(2-methoxycthoxy)propyl,
carboxymelhyI,  r-buloxycarbonylmelhyl,
2-hydroxyerhyl.2-(N-tnelhylpyrrolidin-2-yl)elhyl, 15
N-cthylpyrrol1din-2-ylmethyl.2-pyrrolidin-I-ylethyl, 2-morph ol i noethyl,
3-morph olinopropyl,  N-ben zylpiperidinA-y!, 2-piperdin-I-ylethyl,
2-dimethylaminoethyl, 2-di ethyl aminoethyl or  methox ycarbonylmcthyl. R2
is hydrogen or halo AZ is hydrogen or bromo. - 20 A compound of formula
(IC) (as depicted above) wherein; R1 is hydrogen, methyl, ethyl, propyl,
2-methoxycthyl12-ethoxyelhyl.2-propoxyethyl,  



2-isopropoxyelhyl, 3-(r-buloxy)propyl, 3-ethoxypropyl and piperidinyl;
wherein R1 may be  opti onally substituted on carbon by one or more
hydroxy, carboxy, methoxy.  methoxycarbonyl, r-butoxycarbonyl.
dimethylamino, dicihylamino. cyclopropyl, 25 2-elhoxyethoxy, pyrrolidinyl,
morphoIino or piperidinyl; and wherein if said pyrrolidinyl or  piperidinyl
contains an -NH- moiety, that nitrogen may be op Lion ally subslituted by
methyl.  ethyl or benzyl; and R2 is hydrogen or halo; or a pharmaceutically
acceptable salt or an in viva hydrolysable ester thereof; 30 provided that
when R1 is 2-methoxyethyl or cyclopropylmethyl R2 is not hydrogen.  A
compound of Formula (IC) (as depicted above) wherein: R' is hydrogen,
2-melhoxyethyl, methyl. 2-cthoxyelhyl. 2-isopropoxyethyl,  2-propoxyethyl,
2-(cyclopropylmethoxy)elhyl, 3-(t-butoxy)propyl, 0 7 SEP 2006 WO 031076176
_ PC:TIGB03100983  -12  3-[2-(2-ethoxyethoxy)ethoxy]propyl,
3-(2-rnethoxyethoxy)propyl, carboxymeihyl,  r-butoxycarbonylmethyl,
2-hydroxyethyl, 2-(N-methylpyrralidin-2-ylethyl. N-
eihylpyrrolidin-2-ylmethyl. 2-pyrrolidi n- 1 -ylethyl, 2-morpholinoethyl,
3-morpholinopropyl,  N-benzylpiperidin-4-yl, 2-pi perdin-1-ylethyl,
2-dime1hylaminoelhyl.2-di ethyl arninoethyl or 5 methoxycarhonylmelhyl; and
Ra is hydrogen or bromo; or a pharmaceutically acceptable salt or an in
viva hydrolysable ester thereof;  provided that when R' is 2-methoxyethyl
R2 is not hydrogen. For compounds of formula (ID)_ to R1 is Ci-0alkyl,
C3.rcycloalkyl or helerocyclylCi_3alkyl; wherein R1 may be optionally
substituted on carbon by one melhoxy. R1 is cyclopropyl, 2-methoxyethyl or
tetrahydrofur-2-ylmethyl_ R1 is Cidalkyl, C3ficycloalkyl
orhelerocyclylCi_3alkyl; wherein R1 may be optionally  substituted on
carbon by one or more me [boxy or echoxy_ 15 R1 is cyclopropyl,
2-methoxyethyl, 2-elhoxyethyl or tecrahydrofur-2-ylmethyl.  Ra is hydrogen_
R3 is ethyl or isopropyl. R3 is ethyl, propyl or isopropyl. 



A compound of Formula (ID) (as depicted above) wherein 26 R1 is Ci-0alkyl,
C3.bcycloalkyl or heterocyclylCi_3alkyl; wherein R' may be optionally
substituted on carbon by one or more melhoxy or ethoxy; R2 is hydrogen; and
R3 is ethyl, propyl or isopropyl; or a pharmaceutically acceptable salt at
an in vivo hydrolysable ester thereof.  25 A compound of formula (ID) (as
depicted above) wherein: R' is eyclopropyl.2-methoxyethyl, 2-ethoxyeihyl or
ictrahydrofur-2-ylmethyl;  R2 is hydrogen; and R3 is ethyl. propyl or
isopropyl; or a pharmaceutically acceptable salt or an in viva hydrolysable
ester thereof.  3o For compounds of formula (WEA. R' is hydrogen or CI
alkyl; wherein R1 may be optionally substituted on carbon by  one melhoxy.
- 0 7 SEP 2006 WO 0 310 764 36 PCT/GB03I00993  -13- R' is hydrogen or
2-methoxyeihyl. R2 is halo- R2 is fluoro.  pis 1. 5 R3 is hydrogen.  R4 is
methyl A compound of formula (1C) (as depicted above) wherein R' is
hydrogen or C1 alkyl; wherein R' may be optionally substituted on carbon by
one methoxy; to R2 is halo;  p is L. R3 is hydrogen; and  R is methyl; or a
pharmaceutically acceptable sall or an in vivo hydrolysable ester thereoF.
15 A compound of formula (IE) (as depicted above) wherein, 



R' is hydrogen or2-methoxyethyl;  R2 is iluoro; pis 1; R3 is hydrogen: and
20 R4 is methyl; or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof.  For compounds of Formula (1F]_ R' is Ci.alkyl;
wherein R' maybe optionally subs ltuted on carbon by one or more  methoxy,
trifluoromethyl ordimethylamino_ 25 R' is methyl, 3-dimethylaminopropyl,
3-methoxypropyl, 3.33-trifluoropropyl or butyl.  R' is Cp4aikyl
orheterocyclylC1-3 alkyl; wherein R' may be optionally substituted on
carbon by one or more methoxy, ethoxy, tri tluoromethyl, dimethyl amino
orphenyl, R' is methyl, 3-dimethylaminopropyi, 3-methoxypropyl,
3,3,3-trifluoropropyl, butyl,  benzyl, tetrahydrofur-2-ylmethyl,
3-ethoxypropyl or 3-morphoIinopropyl. 30 pis0.  R3 is hydrogen. R3 is
hydrogen orbalo_  R3 is hydrogen or bromo. 8 7 SEP 2006 WO 031076436
PCT/GB03/00933  -14- R is isopropyl R5 is methyl. A compound of formula
(IF) (as depicted above) wherein: R' is Ct4alkyl or helerocyclylCi_3alkyl;
wherein R' may be optionally substituted on  s carbon by one or more
mcthoxy, elhoxy, trifluoromethyl, dimethylamino or phenyl; is 0; -- R3 is
hydrogen or halo; R4 is isopropyl; and  R5 is methyl; 10 or a
pharmaceutically acceptable sail or an in vivo hydrolysable ester thereof.
A compound of formula (11.1 (as depicted above) wherein: RI is methyl,
3-dimethylaminopropyl, 3-methoxypropyl, 3,3,3-trifuoropropyl, butyl,  



benzyl, letrahydrofur-2-ylmethyl, 3-ethoxypmpyl or 3-morphoIinopropyl. pis
0; 15 R3 is hydrogen or bromo;  Rd is isopropyl; and R5 is methy); or a
pharmaceutically acceptable salt or an in vivo hydralysable ester thereof
For compounds of formula (IG). 20 R' is Ci-4alkyl or C16cycloalkyl; wherein
R1 may be optionally substituted on carbon  by one or more methoxy or
elhoxy_ RI is 2-melhoxyelhyl, 2-elhoxyethyl or eye] opropyl_  pis0. R3 is
hydrogen. 25 R4 is n-propyl orisobutyl. A compound of formula (IG) (as
depicted above) wherein: R1 is Ct4elkyl or C3-6cycloal kyl; wherein R' may
be optionally substituted on carbon  by one or more methoxy or elhoxy; pis
0; 30 R3 is hydrogen; and R4 is n-propyl orisobutyl; or a pharmaceutically
acceptable salt or an in vivo hydroiysable ester thereof WO 03/076436
PCT/GB03/00983  -15 RI is 2-methoxyethyl, 2-ethoxyeLhyl or cyclopropyl;
pis0; R3 is hydrogen; and R4 is n-propyl or isobutyl; 5 or a
pharmaccuLically acceptable salt or an in vivo hydro lys able ester
thereof. In another aspect of the invention, particular compounds of the
invention are any one  of the Examples or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof.  A particular aspect of the
invention is that which relates to the compound of formula  (1) or a
pharmaceutically acceptable salt thereof. to 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), (IS), (IC), (ID),
(IE),  



(IF) or (IG)_ Another aspect of the present invention provides a process
for preparing a compound  of formula (1) or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof 15 which process (Wherein R',
R. R. R4, R5 and p are, unless otherwise specified, as defined in  formula
(I), or wherein if any of Rt, R2, R', R4, R5 and p are not defined in
formula (1) R', R2,  R3, R4, and for R5 are hydrogen and for p is 0)
comprises of: Process a) reaction of a pyrimidine of formula (II):  NyL  ~N
R  R4  ~ N  ~_ R5  20 (11)  wherein Lis a displaceable group; with an
aniline of formula (Ill): 112N (R2)P R'  S 0 0  (HI) or  25 Process b)
reacting a compound of formula (IV): d 7 SEP 2006  WO 031076436
PCr/Cuoa/ouw)as -16- I-INY N (Rz)r  NH2 I ~Rr 0 ^  (IV) with a compound of
formula (V)_ R  



I  NCR T  R RAN N  R5 5 (V)  wherein T is O or S; R' may be the same or di
fferenl and is CraaIkyl; Process c) For compounds of formula (I) where R'
is amino or a group R'-NHz-; reacting a  pyrimi dine of formula (VI): NYN
(Rz)n  I I -N I / ~x  R 45~~  0 0  R-N ~-- N  RS zo (VI)  wherein X is a
displaceable group; with an amine of formula (VII):  A'-NH2  (VII)  wherein
R' is hydrogen orR'; 15 Process d) reacting a pyrimidine of Formula (VIII)
0 7 SEP 2006 WO 0 310 76 43 6 PCTIGB031009B3  17- N 'f NH~ RAN  >_N  R5
(VIII)  



with a compound of formula (IX): Y (R2)p  -Ri  0 ^ 5 (Ix)  where I is a
displaceable group; Process e) for compounds of formula (IF); oxidising a
compound of formula (X)- H (R2)p 1+1-1-N  R I ._JN S R  d RAN  )~ .  R (X)
io and thereafter if necessary: i) convening a compound of the formula (1)
into another compound of the formula (I);  ii) removing any protecting
groups; iii) forming a pharmaceutically acceptable salt or in viva
hydrolysable ester. Lis a displaceable group, suitable values for L are for
example, a halogeno or  15 sulphonyloxy group, for example a chloro, bromo,
rnethanesulphonyloxy or  toluene-4-suIphonyloxy group X is a displaceable
group, suitable values for X are for example, a fluoro orchloro  group.
Preferably X is fluom. Y is a displaceable group, suitable values for Y are
for example, a halogeno or i.` 0 1 SEP 2006 WO 0 310 76 43 6 PCT/GB03/00983
Ig  sulphonyloxy gaup, for example a bromo, iodo or
trifluoromelhanesulphonyloxy group.  Preferably Y is iodo_ Specific
reaction conditions for the above reactions are as follows. Process a)
Pyrimidines of formula (II) and anilines of formula (III) may be reacted  



5 together: i) in the presence of a suitable solvent for example a ketone
such as acetone or an alcohol such  as ethanol or butanol or an aromatic
hydrocarbon such as toluene or N-methyl pyrrolidine.  optionally in the
presence of a suitable acid for example an inorganic acid such as
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 0C to rellux, preferably rellux; or  ii) under standard Buchwald
conditions (for example see J. Am, Chem_ Soc-, 118.7215-1 J. Am  Chem.
Sac., 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 suilable base
for example an inorganic base such as caesium 15 carbonate or an organic
base such as potassium-r-buloxide, in the presence of a suitable ligand
such as 2,2'-bis(diphenylphosphino)-1,1'-binaphthy] and at a temperature in
the range of 25 to  80C. Pyrimidines of the formula (I1) where Lis chloro
maybe prepared according to  Scheme 1: Q 7 SEP 2006 WO 03/076436
PCTIGE43100983  -19_ - rift =NH2  T HzN~NI12 Y  N  R R 4 NaOMe. n-BuOH a R.
\ 100oC RAN \  N ~--N  R5 (V) R5 (VIII) NaNO2  HCl (aq)  1V_'OH  SOCl2, A 1
'-ll (H) N  RAN (IIay  



R3 Scheme 1 Anilines of formula (III) are commercially available compounds,
or they are known in  the literature, or they are prepared by standard
processes known in the art 5 Process b) Compounds of formula (IV) and
compounds of formuia (V) are reacted  together in a suitable solvent such
as N-methyl pyrrolidinone or butanol al a temperature in the  range of
100-200C, preFerably in the range of 150-170C. The reaction is preferably
conducted in the presence of a suitable base such as, for example, sodium
hydri de, sodium  methoxide or potassiurn carbonate. 10 Compounds of
Formula (V) may be prepared according to Scheme 2: 0 7 SEP 2006 WO 0 310 76
43 6 PCTIGE103MO983   20  H 0 OH  McMgBr,THF  aN \ R'N A -20C A5 N (Va) RhN
(Vh)  MnO21  dioxan.  DMFDMA, ^ (V) R1N (Ye)  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 r) 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 80C_ Compounds of Formula (VI) (wherein X is chloro) may be prepared
according to  10 Scheme 3: 



NY1811 {Rr}a N SOCI2, CISO3H R {VI)  A`N Doe  (VIa) N  R5 Scheme 3
Compounds of formula (VIa) may be prepared according to Process a, Process
b or  Process d but wherein compounds (III), (IV) and (IX) are noL
substituted by R'S02-. 15 Process d) Compounds of Formula (VI 11) and
amines of formula (IX) may be reacted  together under standard Buchwald
conditions as descri bed in Process es 0 7 SEP 2006 WO 0310 7 6 0 3 6
PCT/GB03/00993  21- The synthesis of compounds of formula (VIII) is
described in Scheme I.  Compounds of formula (IX) are commercially
available compounds, or they are known in the literature, or they are
prepared by standard processes known in the art Amines of formula (VI) are
commercially available compounds, or they are known in  5 the literature,
or they are prepared by standard processes known in the an_ Process e)
Compounds of formula (X) may be oxidised under standard sulphur oxidation
conditions; For example using hydrogen peroxide and trifluoroacetic acid at
a temperature, or  oxone in methanol and acetone: or titanium isopropoxIde
and cumene hydroperoxide in butyl  acetate; at a temperature in the range
of UC to re flux, pre ferably at or near room temperature. 10 Compounds of
Formula (X) may be prepared using a process described above for the
preparation of a compound of formula (IF) but wherein the sulphone of
formula (IF) is a  sulphide. In one aspect of the invention, there is
provided a process for preparing a compound of  formula (I) which is a
process selected from Process a), Pracess b), Process c) or Process d).  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 ri ng substituenis in the compounds
of  the present invention may be introduced by standard aromatic
substitution reactions or  



generated by conventional functional group modifications either pri or to
or immediately 20 following the processes menti oned 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 subs ti tuents. 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 nichloride) under Fri edel Crafts conditions; the
introduction of an alkyl group  using an alkyl halide and Lewis acid (such
as aluminium trichlori de) under Riedel Crafts  conditions; and the
introduction of a halogeno group- Particular examples of modifications 70
include the reduction of a nitro group to an amino group by for ex ample,
catalytic  hydrogenation with a nickel catalyst or treatment with iron in
the presence of hydrochloric  acid with heating; oxidation of alkylthio to
alkylsulphinyl or alkylsulphanyl. En 0 7 SEP 2006 WO U319764J,
PCT/GB03/00983  -22- It will also be appreciated that in some of the
reactions mentioned herein ii may be necessary/desirable to protect any
sensilive groups in the compounds. The instances where  protection is
necessary or desirable and suitable methods for protection are known to
those  skilled in the art. Conventional protecting groups may be used in
accordance with standard s practice (for illustration see T_W. Green,
Protective Groups in Organic Synthesis, John Wiley  and Sons, 1991)_ Thus,
if reactants include groups such as amino, carboxy or hydroxy it may  be
desirable to protect the group in some of the reactions mentioned herein. A
suitable protecting group for an amino or alkylamino group is, for example,
an acyl  group, for example an alkanoyl group such as acctyl, an
alkoxycarbonyl group, for example a  10 methoxycarbonyl, ethoxycarbonyl or
r-butoxycarbonyl group, an arylmethoxycarbonyl group, for example
benzyloxycarhonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice
of protecting  group. Thus, For example, an acyl group such as an alkanoyl
or alkoxycarbonyl group or an  aroyl group may be removed for example, by
hydrolysis with a suitable base such as an alkali 15 metal hydroxide, for
ex ample lithium or sodium hydroxide. Alternatively an acyi group such  



as a r-butoxycarbonyl group may be removed, for example, by treatment with
a suitable acid  as hydrochloric, sulphuric or phosphoric acid or tri Fl
uoroacetic acid and an  arylmethoxycarbonyl group such as a
benzyloxycarbonyl group may be removed, for ex ample,  by hydrogenation
over a catalyst such as palladium-on-carbon, or by treatment with a Lewis
20 acid forexample boron tris(trifluoroacetato). A suitable alternative
protecting group for a  primary amino group is, for example, 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 amyl group, for example benzoyl, or an 25
aryl methyl 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 amyl 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 ex ample, an esteriFying gro up,  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 r-butyl group which may be removed. 0 7
SEP 2805 WO 031076436 PCT/GB03/00983  -23- for example, by treatment with
an acid, for ex ample an organic acid such as tri fluoroacetic  acid, or
for example a benzyl group which may be removed, for example, by
hydrogenation  over a catalyst such as palladium-on-carbon. The protecti ng
groups may be removed at any convenient stage in the synthesis using  5
conventional techniques well known in the chemical arL As slated
hereinbefore the compounds defined in the present invention possesses
anti-cell-proliferation activity such as anti-cancer activity which is
believed to arise from the  CDK inhibitory acrivi ty of the compound. These
properties may be assessed, for example,  using the procedures set out in
WO 02104429. 10 Although the pharmacological properties of the compounds of
the formula (1) vary  with structural change, in general activity possessed
by compounds of the formula (1) may be  demonstrated at ICj concentrations
or doses in the range 250AM to 1nM in the in vitro assay  



described in WO 02104429. Typical ICSO values for compounds of the
invention when tested in the SRS assay  15 described in WO 02/04429 are in
the range [ mM to 1nM. According to a further aspect of the invention there
is provided a pharmaceutical  composition which comprises a pyrimidi ne
derivative of the formula (I), or a  pharmaceutically acceptable sal[ or in
vivo hydrolysable ester thereof, as defined hereinbefore  in-association
with a pharmaceutically-acceptable diluent or carrier 20 The composition
may be in a form suitab]e for oral administration, for example as a  tab
let or capsule, for parenteral injection (including intravenous,
subcutaneous, intramuscular,  in[ravascular or infusion) as a sterile
solution, suspension or emulsion, for topical  administration as an
ointment or cram or for rectal administration as a suppository In general
the above compositions may be prepared in a conventional manner [sing  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 mglkg, and this normally provides a therapeutically-effective dose-
A unit dose form such as a table[ or capsule will usually contain, for
example 1-250 mg of 3o 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 I 0 7 SEP
2006 WO 03107"36 PCT/GB03/18983  -24- of administration, and the seventy of
the illness being treated. Accordingly the optimum  dosage may be
determined by the practitioner who is treating any particular patient
According to a further aspect of the present invention there is provided a
compound of  the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, as 5 defined hereinbefore for use in a
method of treatment of the human or animal body by therapy.  We have found
that the compounds defined in the present invention, or a  pharmaceutically
acceptable salt or in vivo hydroIysable ester thereof, are effective cell
cycle  inhibitors (anti-cell proliferation agents), which property is
believed to arise from their CDK  inhibitory properties. Accordingly the
compounds of the present invention are expected to be to useful in the
treatment of diseases or medical conditions mediated alone or in part by
CDK  



enzymes, i.e_ the compounds may be used to produce a CDK inhibitory effect
in a  warm-blooded animal in need of such treatment. Thus the compounds of
the present invenlion  provide a method for treating the proliferation of
malignant cells characterised by inhibition of  CDK enzymes, i.e. the
compounds may be used to produce an anti-proliferative effect 15 mediated
alone or in part by the inhibition of COKs. Such a compound of the
invention is  expected to possess a wide range of anti-cancer properties as
CDKs have been implicated in  many common human cancers such as leukaemia
and breast, lung, colon, rectal, stomach,  prostate, bladder, pancreas and
ovari an cancer. Thus it is expected that a compound of the in yen lion
will possess anti-cancer activity against these cancers. It is in addition
expected that  20 a compound of the present invention will possess activity
against a range of leukaemias,  Iymphoidmalignancies 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 pri mary 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 hydroIysable 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 slates
including 0 7 SEP 2006 WO 03/876136 PGT/GB03/00993  -25- leukaemias,
fibroproliferative and differerti ativc disorders, psoriasis, rheumatoid
arthri tis,  Kaposi s sarcoma. haemangioma, acute and chronic
nephropathies, atheroma, atherosclerosis,  aneria] restenosis, autoimmune
diseases, acute and chronic inflammation, bone diseases and  ocular
diseases with retnal vessel proliferation. 5 Thus according to this aspect
of the invention there is provided a compound of the  formula (I), or a
pharmaceutically acceptable sall or in vivo hydrolysable ester thereof, as
defined hereinbefore for use as a medicament; and the use of a compound of
the formula (I),  



or a pharmaceutically acceptable sail or in viva hydroIysable ester
thereof, as defined  hereinbefore in the manufacture of a medicament for
use in the production of a cell cycle to inhibitory
(anti-cell-proliferation) effect in a warm-blooded animal such as man-
Particularly,  an inhibitory effect is produced by preventing entry into or
progression through the s phase by  inhibition of CDK2, CDK4 and/or CAK6,
especially CDK2. According to a further feature of the invention, there is
provided a compound of the  formula (1), or a pharmaceutically acceptable
salt or in vivo hydrolysable ester thereof, as 15 defined herein before in
the manufacture of a medicament for use in the treatment of cancers  (solid
tumours and leukaemias), fibroproliferaIive and di fferentiati ve
disorders, psoriasis,  rheumatoid arthri tis, Kaposi's sarcoma,
haemangioma, acute and chronic nephropathies,  atherorna, atherosclerosis,
arterial restenosis, autoi mmune diseases, acute and chronic  inflammation,
bone diseases and ocular diseases with retinal vessel proliferation,
particuIariy  20 in the treatment of cancers. According to a further
feature of this aspect of the invention there is provided a  method for
producing a cell cycle inhibitory (anti-celi-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 preventi ng entry into or progression through the S phase by
inhibition of  CDK2, CDK4 and/or CDK6, 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 ndministering to said animal 30 an effective amount of a compound
of formula (I) or a pharmaceutically acceptable sale or in  viva
hydrolysablc ester thereof as defined herein before- Particularly, an
inhibitory effect is 0 7 SEP 2096 WO 03/0761311 PCT/GB03/00983  -2G-
produced by preventing entry into or progression through the S phase by
inhibition of CDK2.  CDK4 andlor CDKG, especially CDK2. According to an
additional feature of this aspect of the invention there is provided a
method of treating cancers (solid tumours and leukaemia%),
fbroproliferative and 5 differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi's sarcoma, haemangioma,  acute and chronic ncphropalhies,
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 need of such treatment which  comprises administering to said animal an
effective amount of a compound of formula (I) ora io pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof as defined herein
before- Particularly them is provided a method of treating cancer in a
warm-blooded animal,  such as man, in need of such treatment which
comprises administering to said animal an  effective amount of a compound
of formula (I) or a pharmaceutically acceptable salt or in  vivo
hydrolysable ester thereof as defined herein before. 15 In a further aspect
of the invention there is provided a pharmaceutical compositi on  which
compri sea 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-acccplable diluent or carrier for use
in the production of a cell cycle  inhibitory (anti-cell-proliferation)
effect in a warm-blooded animal such as man. 20 In a further aspect of the
invention there is provided a pharmaceutical compositi on  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 can-icr for use in the
treatment of cancers (solid  tumours and lcukaemias), fibroproliferative
and different iative disorders, psoriasis, as rheumatoid arthri tis,
Kaposi's sarcoma, haemangioma, acute and chronic nephropathies.  atheroma,
atherosclerosis, arteri al 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 compri sea a compound of the formula (I), or a pharmaceutically
acceptable salt or in  vivo hydrolys able ester thereof, as defined herein
before in association with a i= 0 7 SEP z0Os WO 0310 7 61 3 6
PCTIGE03100983  -27- pharmaceutic ally-acceplable diluent or carrier for
use in the treatment of cancer in a  warm-blooded animal such as man.
Preventing cells from entering DNA synthesis by inhibition of essential
S-phase  initiating activities such as CDI{2 initiation may also be useful
in protecting normal cells aF  



5 the body from toxicity of cycle-specifi c pharmaceulical agents-
Inhibition of CDK2 oil will prevent progression into the cell cycle in
normal cells which could limit the loxicily of  cycle-specific
pharmaceutical agents which act in S-phase, G2 or mitosis- Such protection
may result in the preventi on of hair loss normally associated with these
agents. Therefore in a further aspect of the invention Were is provided a
compound of formula  to (I) as defined above or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof  for use as a cell
protective agent. Therefore in a further aspect aF the invention there is
provided a compound of formula  (I) as defined above or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof  for use in
preventing hair loss arising from the treatment of malignant conditions
with 15 pharmaceutical agents Ex amples of pharmaceutical agents for
trealing malignant conditions that are known to  cause hair loss include
alkylaling agents such as ifosfamide and cyclop hosp hami de;
antimetaboliles such as melholrcxatc, 5-Iluoroutacil, gemcilahine and
cytarabine; Yinca  alkaloids and analogues such as vincrisline,
vinbalsline, vindesine, vinorelbine; taxanes such 20 as paclitaxeI and
docetaxel; topoisomerase I inhibitors such as irinlolecan and topolecan;
cytotoxic antibiotics such as doxorubicin, daunorubicin, mitoxantrone,
acLinomycin-D and  milomycin; and others such as etoposide and lretinoin.
In another aspect of the invention, the compound of formula (I), or a
pharmaceutically  acceptable salt or in vivo hydralysablc 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- Tberefwe 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 hydrolysahle ester thereaF r 0
7 SEP 2006 WO 03/076436 PCT/GB031u0983  -28- In an additional feature of
the invention, there is provided a method of preventing hair 



Ioss during treatment for one or more malignant conditions with
pharmaceutical agents, in a  warm-blooded animal, such as man, which compri
ses administering to said animal an  effective amount of a compound of
formula (1), or a pharmaceutically acceptable salt or in 5 vivo
hydrolysable ester thereof in simultaneous, sequential or separate
administration with an  effective amount of said pharmaceutical agent.
According to a further aspect of the invention there is provided a
pharmaceutical  composition for use in preventing hair Ioss arising from
the treatment of matignantcanditions  wish pharmaceutical agents which
comprises a compound of formula (1), or a to pharmaceutically acceptable
salt or in vivo hydrolysable ester thereof, and said pharmaceutical agent,
in association with a pharmaceutically acceptable diluent orearner_ -
According to a further aspect of the present invention there is provided a
kit comprising a compound of formula (1), or a pharmaceutically acceptable
salt or in vivo  hydrolysable ester thereof, and a pharmaceutical agent for
treating malignant conditions that is  15 known to cause hair loss.
According to a further aspect of the present invention there is provided a
kit  comprising: a) a compound of formula (I), or a pharmaceutically
acceptable salt or in vivo hydrolysable  ester thereof, in a first unit
dosage form; - 20 b) a pharmaceutical agent for treating malignant con di
iions Thal is known to cause hair loss; in  a second unit dosage form; and
c) 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 duri ng 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 compri sing 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 cffective amount of 0 7 SEP
2006 WO 031076436 PCT/GB03/00983  -29- 



a pharmaceutical agent for treatment of malignant conditions to a
warm-blooded animal, such  as man. As stated above the size of the dose
required for the therapeutic or prophylactic  treatment of a particular
cell-proliferation disease will necessarily be varied depending on the  5
host healed, the mule of administration and the severity of the illness
being treated. A unit dose in the range, for example. I-100 mg/kg,
preferably 1-50 mg/kg is envisaged. The COK inhibitory activity defined
hereinbefore maybe applied as a sole therapy or  may involve, in addition
to a compound of the invention, one or more other substances and/or
treatments. Such conjoins treatment may be achieved by way of the
simultaneous, sequential 10 or separate administration of the individual
components of the erealmcra.In the field of  medical oncology i t is normal
practice to use a combination of different forms of treatment to  treat
each patient with cancer. In medical oncology the other component(s) of
such conjoint  treatment in addition to the cell cycle inhibitory treatment
defined here inbefore may be- surgery, radiotherapy or chemotherapy- Such
chemotherapy may cover three main categories  15 of therapeutic agent: (i)
other cell cycle inhibitory agents that work by the same or different
mechanisms from  those defined hereinbefore; (ii) cytostatic agents such as
antioestrogens (for example tamoxifen,toremifene,  raloxifene, drolaxifene,
iodoxyfene), progestogens (for ex ample megestroI acetate), aromarase  20
inhibitors (for example anastrozole, Ietrazole, vorazole. exemestane),
antiprogestogens. an tian drogens (for example flulamide, nilutamide,
bicalutamide, cypmterone acetate). LHRH  agonises and antagonists (for
example goserelin acetate, Iuprolide), inhibitors of testosterone
Sot-dihydroreduclase (for example finastende), anti-invasion agents (for
example metal Ioproleinase 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
deri ved growth factor and hepatocyte growth factor such inhibitors include
growth factor antibodies, growth factor receptor antibodies, tyrosine
kinase inhibitors and seri nefthreonine kinase inhibitors); and (iii) anti
proliferativeiantineoplastic drugs and combinations thereof, as used in
medical  30 oncology, such as antimetabolites (for example antifolates like
methotrexate, fluoropyri mi di nes like 5-fluorouracil, purine and
adenosine analogues, cytosine arabinoside);  anutumour antibiotics (for
example anthracyclines like doxorubicin, daunomycin, epirubicin t'. 



07 SEP 2006 WO 031076576 PCT/GB03100933  -30- and idarubicin, mitomycin-C,
dactinomycin, mithramycin); platinum derivatives (For example  cisplatin,
carboplatin); alkyl ating agents (for example nitrogen mus lard, melphalan,
chlorambucii, busulphan, cyclophosphamide, ifosfamide, nitrosoureas,
thiotepa); antimilotic  agents (for example vinca alkaloids like
vincristine and taxoids like taxol, taxotere); 5 topoisomerase inhibitors
(for example epipodophyllotoxins like eloposide and leniposide,  amsacri
ne, topotecan). According to this aspect of the invention there is provided
a  pharmaceutical product compri sing a compound of the formula (I) as
defined herein before  and an additional anti-rumour substance as defined
hereinbefore For the conjOinl treatment of  cancer. to In addition to their
use in therapeutic medicine. the compounds of formula (I) and their
pharmaceutically acceptable salts are also useful as pharmacological tools
in the development  and standardisation of in vitro and in vivo test
systems for the evaluation of the effects of  inhibitors of cell cycle
activity in laboratory animals such as cats, dogs, rabbits, monkeys, rats
and mice, as part of the search for new therapeutic agents. is In the above
other pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and preferred embodiments of the
compounds of the  invention described herein also apply. Some of the
intermediates described herein are novel and are thus provided as a further
aspect of the invention. For example, an additional aspect of the invention
re fers to a 20 compound of formula (7Q- A particular compound of formula
(X) is 4-(1-isopropyl-2- melhylimidaxal-5-yl)-2-[4-(methylihio)anilino]pyri
midi ne, (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 18-25C; (ii) organic solutions were dried over anhydrous magnesium
sulphate; evaporation of solvent  was carried out using a rotary evaporator
under reduced pressure (600.4004 Pascals;  4-5-30mmHg) with a bath
temperature of up to 60C; 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: 0 7 SEP 20V6 WO 0310 7 6 4 36 PCT/GB03/00973  -31- (v)
final products had satisfactory proton nuclear magnetic resonance (NMR)
spectra and/or  mass spectral data; (vi) yields are given for illustration
only and are not necessarily those which can be obtained  by diligent
process development; preparations were repeated if more material was
required; 5 (vii) when given, NMR data is in the form of delta values for
maj or di agnostic protons, given  in parts per million (ppm) relative to
tetramethylsilane (EMS) as an internal standard,  determined at 300 MHz
using perdeuteria dime thy] aulphoxide (DMSO-da) as solvent unless
otherwise indicated; (viii) chemical symbols have their usual meanings; SI
units and symbols are used;  10 (ix) solvent ratios are given in volume:
volume (vlv) terms; and (x) mass spectra were run with an electron energy
of 70 electron volts in the chemical  ionization (Cl) mode using a direct
exposure probe; where indicated ionization was effected  by electron impact
(EI), fast atom bombardment (FAB) or electrospray (ESP); values for mhz
are given; generally, only ions which indicate the parent mass are
reported; and unless 15 otherwise stated, the mass ion quo led is (MH)';
(xi) unless stated otherwise compounds containing an asymmetrically
subsliluled carbon  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 nail llino Iar ratio equivalents to those
used in the previous example;  20 (xvi) the following abbreviations have
been used: DMFDMA dimelhylformamide dimelhylacetal;  DMF dimelhylformamide;
EtOAc ethyl acetate; ether diethyl ether;  25 McOH methanol; and  DCM
dichloromelhane; xvii) where an Isolute SCX-2 column is referred to, this
means an "ion exchange' extraction  



cartri dge for adsorption of basic compounds, i.e_ a polypropylene tube
containing a  benzenesulphonic acid based strong cation exchange sorbent,
used according to the 3o manufacturers instructions obtained from
International SorbentTechnologiesLimiled,  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 0 7 SEP 2006 WO 070176436 PCT/GB03/00983  -32- silane covalenlly
bonded to a silica particle used according to the manufacturers instmic6Dns
obtained from International SorbentTechnologies Limited, Dyffryn Business
Park, Hengeod,  Mid Glamorgan, UK, CF82 7RJ; and xix) where a
ChemeluLcoluran is referred to. this means an extraction cartridge for
removal of  5 water, i.e_ a polypropylene tube containing diatomaceous
earth used according to the  manufacturers instructions obtained from Vari
an, Harbor City. California, USA. E'xamnle 1
4-(1-Ethvl-2-methvlimidaaol-5-vD-2- l4-fN-(2-e1hoxvethvl)sulr
hamovllanilinoIpyri midine  so ChIorosu[phonic. acid (2801tl, 4mmol) was
added dropwise to solution of 2-anilino-4-
(1-ethyl-2-methylimidazol-5-yl)pyrinudine (Method 30; 279mg, Immol) in
thionyl chloride  (5ml) cooled at 0C and the mixture stirred at 0C for 10
minutes then heated at 90C for 90  minuses, The volatiles were removed by
evaporation and the residue was dried under high  vacuum (QmmHg) for 1
hour. The resulting solid was placed under niirogen and a solution is of
2-ethoxyethyIamine (356mg, 4mmol) and diethylmethylamine (Imi, 15mntol) in
McQH  (3rn1) added. The mixture was stirred for 15 minutes and the voladles
were evaporated in  vacuo_ Water (20ml) was added and extracted DCM (2 x
25ml). ACM was dried and  evaporated in vacuo_The residue was purified by
fl ash chromatography on silica gel eluting  wish DCM!--MeOH (100:0
increasing in polarity to 97-3) to yield a white foam. The white 20 foam
was dissolved in MepH (3m1) and treated with 1M HCl in ether (0.55m1,
0.55mmol).  The solvent was evaporated in vacuo and the resultant solid tri
turated with ether, collected by  filtration and dried under vacuum at. 60C
to yield the title compound (128mg, 47%) as a  yellow solid. NMR: 1.05
(1.3H). 1.30 (1.3H), 2.76 (s, 3H), 2.88 (m, 2H), 3.32 (m, 4H), 4.76  (m,
211), 7.37 (d, 1H), 7.52 (in, IH), 7.73 (d, 2H), 790 (d, 2H), 8.43 (s, IH),
8.65 (d. 1 H), 25 10.14 (brs, IH); m/z 431.  



Examples 241 The following compounds were prepared by the procedure of
Example 1 using the  appropriate amine and
2-anilino-4-(1-ethyl-2-methylimidaxol-5-yl)pyrimidine (Method 30;  3o
Examples 2-11, 15, 16.31-34),
2-anilino-4-(1,2-dimethylimidaxol-5-yl)pyrimidine (Method 34; Examples
12-14), 2-anilino-4-(1-isopropyl-2-methyliniidaxol-5-yl)pyrimidine (Method
31; Examples 17, 18.23-30 and 35-41),
2-anilino4-[1-(2-methylpropyl)-2-methylimidaxol-5 0 7 SEP 2006 WO 031476436
13CTICB03100983  -33- yl]pyri midine (Method 38; Examples 19-20) and
2-anilino-4--(2-methyl-l-propylimidazol-5- yl)pyri midi ne, (Method 37;
Examples 21-22). H DYN 2  N / -R s  0 0  RAN N  Ex Rt RZ NMR MIx  27 E< NH
1.28 (1, 3H), 2.72 (s, 311), 3.18 (m, 2H), 322 (m, 464 r+ 2H), 4.74 (q,
2H), 7.38 (d. 11-I). 7.70 (d, 2H), 7.78  (t, IH).7.88 (t, 41i), 8.42 (t,
1H), 8.47 (s, 1H).  868 (d, IH), 8.78 (d, 1H], 10.19 (s, IH) El nH 1.28 (1,
311), lAO (s, 6H). 2.71 (s. 3H). 291 (s, 425  IFI). 4.72 (q, 2H), 7.34 (d,
IH), 7.74 (d, 2H), 7.83  (d-m, 3H), 8.43 (s. 11-1). 8.68 (d, 1H), 10.11 (s,
1H)  4 Et NH 1.30 (t, 3H), 2.75 (s, 3H), 4.18 (d, 2H). 5.78 (q, 518  cF
2H), 7.40 (d, In), 7.72 (d. 2H), 7.80 (d, 111), 7.88 (d, 2H), 7.94 (d, 1H),
8.29 (1, 1H), 8.48 (s, III),  8.60 (s, IH), 8.70 (d, 111), 10.18 (s, 1H) 5
El NH J+, 1.25 (1.3H), 2.49 (s, 3H), 2.72 (s. 3H), 2.95 (m, 468  



H 211), 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.  111), 8.67 (d, IH), 10.20 (s, 111) Et NH 1.25
(l, 3H), 2.70 (s, 3H), 2.82 (m. 2H), 3.04 (m, 464  2H), 4.72 (q, 2H). 7.38
(d, 1H), 7.63 (m, 21-1). 7.70 (d, 211), 7.88 (d. 2H). 8.0] (d, 1H), 8.41(s,
11i). 8.60 (m. 2H), 8-65 (d. 1H), 10.15 (s, 1H) 0 7 SEP 2006 WO 03/076436
PCT/G130310O"3  -34- EN Rt R2 NMR Mlx  7 Et NH 1.25 (t, 311). 2.70 (s,
311), 3.08 (t, 2H). 3.18 (q, 465  b N.N 2H), 4.72 (q, 2H), 7.38 (d, 111),
L68 (t, 111), 7.70 14 (m, 414), 7.88 (d, 2H), 8.48 (g. ill). 8.68 (d, 1H),
9.15 (d, 11-0, 10.18 (s, IH) El 1.24 (t, 3H), 2.22 (s, 6H), 2.50 (m, 211),
2.71 (s, 481  NH  ~aH 3H), 2.82 (m, 2H), 4.72 (q, 2H), 7.39 (d, 1H).  N
7.60 (t, 1H), 7.71 (d, 211), 189 (d 211), 8-47 (s,  1H), 8.68 (e, 114), 10.
l8 (s, 1H) 9 Et 1.25 (t. 31-1), 1.54 (m, 21D, 2.14 (s, 311), 2.34 (t. 481
NN V v NH 2H), 2.72 (m, 5H), 4.72 (q. 2H), 736 (d, IH), 111 7.47 (t. 1 H),
7.59 (s, IH). 7.71(d. 2H), 7.88 (d,  211), 8.43 (s, 11-1), 8.67 (d, 111).
10.12 (s. IH) 10 Et NH 1.25 (t, 3H), 2.70 (m, 5H), 2.81 (1, 211), 308 (m,
465  9 N.N 21-1), 4.72 (q, 211), 7.37 (d, ]H), 7.64 (m 1H), 7.71 (d+s,
311), 7.89 (d, 211), 8.45 (s, 1H), 8.68 (d,  IH), 9.19 (d, 211) IO.14 (s,
II1) 11 Et NIi 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, 211), 8.41 (d 2H).
9.B0 (s, 111) 12 Me !N`5 2.35 (s. 311) 3.20 (t, ZH). 3.95 (s, 311), 4.35
(t, 473  N!rN 



lo. reH`/~p ~ 211), 7.20 (d, 1H), 7.65 (s. IH), 7.75 (m, 3H), 12 7.93 (d,
211), 8.30 8.45 (d, IH), 9.95 (s.  1H) 13 Me N'S 2.35 (s, 3H). 3,12 (m,
211), 3.95 (s, 3H), 4.25 (t, 472  i 1 NH,, 2H), 6.65 (d, lH), 7.2 (d.1H),
7.6D (s, IH), 7.7 (m. 311), 7.9 (d. 2H), 8.25 (d. 111), 8.82 (d, !H),  9.9
(s, 1H) 14 Me 2H), 2.40 (s, 311), 2.90 (t, 211), 3.95 (s, 468 10. N-0 3H),
4.20 (r, 211), 6.25 (s, 1 H), 7-25 (d, IH), 7.50 (M-H)- 17 (brs, L H), 7.65
(s, 1H), 7.75 (d, 211). 7.95 (d, 214), 8.45 (d, 1H). 8.65 (s. 1H), 9.95 (s
1H) 0 7 SEP 2000 WO 031076436 PC'I'IGB03100983  - 35 Ex Rt R2 NMR Mla  15
Et I 1.03 (d, 6H), 1.28 (1.311).2.71 (s, 3H), 2.86 (q, 445  Nx~~0 2H), 3.31
(t, 2H), 3.46 (m, IH), 4.74 (q, 21-1), 7.35 (d IH)77.49 (1. 1H), 7.72 (d,
2H), 7,88 (d, 21-1),  8.42 (s, 1 H), 8.65 (d, IH), 10,12 (s, 1H) 16 Et
wH~~an~ 0.81 (t, 311), 1.25 (t, 3H), 1.44 (m, 2H), 2.70 (s, 445  3H), 2.88
(q. 2H), 3.23 (t, 2H), 3.34 (t, 2H), 4.72 (q. 211), 735 (d, 1H), 7.49 (t.
1H), 7.72 (d, 2H),  7.88 (d, 2H), 8.42 (s, 1H), 8.65 (d, 1H), 10.12 (s,
1H) 17 i- I 1.01 (d, 6H), 1.50 (d, 6H), 2.79 (s, 31-1), 2.84 (q, 459  Pr
NH~~0 2H), 3.30 (t. 2H), 3.50 (m, 111), 5.56 (m, 1H), 7-24 (d, 11-I), 7.49
(t, 1H), 7.70 (d, 2H), 7.88 (d,  2H). 8.42 (s, 1H), 8.68 (d, 1H), 10.17 (s,
1H) is 1- 0.88 (L, 3H), 1.42 (quin. 211). 1.51 (d, 61-I), 2.77 459  Pr (s,
3H), 2.87 (q, 2H), 3.23 (t, 2H), 5.55 (m, Ill), 7.24 (d, IH), 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-
(400MHz) 0.69 (d, 6H), 1.7S (m, IH), 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,
IH), 7.56 (t, Ill), 7.73 (d,  213), 7.73 (d, 2H), 8.42 (s, 1H), 8.68 (d,
1H),  10.20 (s, 1H) 20 i- (400NIHz) 032 (d, 6H), 1.06 (t, 3H), 1.78 (m, 459
Bu 1H), 2.72 (s, 311), 2.89 (q, 2H), 3.36 (m, 411), 4.60 (d, 2H), 7.36 (d,
111), 7.55 (t, 18), 7.75 (d,  2H), 7.80 (d, 2H), 8.43 (s, IH), 8-68 (d,
IH),  10.20 (s, LH) 21 n- 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 (hr s, I H), 7.73 (d, 2H), 7.88  (d, 2H), 8 .47 (s, 111). 8 .64 (d,
lH), 10.25 (s, 1H) f  0 7 SEP 2006 WO 03107643E PL1ICH03f009S3  -36- Ex Rl
R NMR m  22 n- Ni 0.70 ([, 3H), 1.60 (m, 2H), 2.72 (s. 3H), 2.21 (m, 431 Pr
2H), 3.16 (m, 3H), 3.30 (r. 2H). 4.68 (1, 2H), 7.35  (d, 1H), 7.56 (hrs.
1H).7-73 (d, 2H), 7.87 (d,  2H), 8.45 (s, 1H), 8.65 (d, 111), 10.19 (s, 1H)
23 i- 484  NH Pr  24 i- ~^ `` r 484  Pr NH T N, 25 i- NH"~~Nn 470  Pr 26 i-
N11-,-1N^ 486  Pr VH 27 I NH'~~N~ 500  Pr 00 



23 i- 3YH~~NC) 484  Pr 29 i- N11-,,~.oH 1.48 (d. 6H), 2.50 (s, 3H), 2.78
(m, 2H), 3.35 (m. 417  Pr 2H), 4.62 (1, 1H), 5.68 (sept, IH), 7.14 (d.
III), 7.38 (br s, 1H). 7.48 (s. 111), 7.70 (d. 2H), 7.89  (d, 2H), 8.47 (d,
]H). 9.89 (s, 1H) 30 i- NH3 ~ 1.55 (m, SH), 2.78 (m, 5H), 3.18 (s, 3H).
3.36 (m, 488  Pr 1110i 6H), 5.58 (m, 1H), 7.25 (d, ]H), 7.41 (t, 1H), 7.69
(d, 2H), 7.89 (d, 2H). 8.19 (s, 111). 8.68 (d, 1H),  10.19 (s, 1H) 31 Et
1.22 (t, 3H), 2.75 (s, 3H), 3.10 (i, 2H), 3.96 (1, 479  2H), 4.74 (m, 2H).
6.85 (m, 314). 7.22 ([, 2H), 7.38 (d, I H). 7.76 (d. 2H), 7.85 (m, 1H),
7.92 (d.  2H), 8.49 (s, I Fi), 8.63 (d, 1H), 10.24 (s, 1H) 0 7 SEP 2006 WO
031076436 PCT/GS03I00983  -37- Ex R' R NMR MIx  32 Et 1.26 (t, 3H), 2.72
(s, 311). 3.08 (m, 211), 3.65 (s, 509 NH~~p 3H), 3.98 (1, 2H), 4.73 (m,
214), 6-78 (m, 4H),  7.37 (d, 1H), 7.75 (m, 31-1), 7.89 (d, 2H), 8.47 (s,
1H), 8.65 (d, 1H), 10.18 (s, 1H) 33 Et 1.26 (r, 3H), 2.93 (s, 3H), 1.93
(3.08), 3.73 (s, 509  NH~~o I 3H), 3.95 (1, 2H), 4.74 (m, 211), 6.88
(m.4H), al~ 7.38 (d, 1H), 7.77 (d, 311). 7.91 (d, 2H), 8.47 (s,  1H), 8.65
(d. 1H), 10.20 (s, 1H) 34 El 1.19 Q. 311), 2.40 (s, 3H), 2.99 (q, 2H), 3.65
(l, 429  2H), 3.95 (dd, 1H), 4,13 (dd, 111), 4.57 (m, 2H), 6.43 (dd, 1H),
7.21 (d, 1H), 7.60 (t, IH), 7.68 (s,  1H), 7.71 (d, 2H), 7.89 (d, 211),
8.42 (d, 1I1). 9.81  (s, IH) 35 i- 1.05 (s, 9H), 1.52 (m, SH), 2.06 (m,
2H), 2.80 (s, 487  Pr NH ~_O 313), 3.24 (r, 2H), 5.49 (m, 1H), 7.25 (d,
1H), 7.39 



(hr s, 1H), 7.70 (d, 211), 7.89 (d, 2H), 8.21 (s,  1H), 8.68 (d, 111),
10-20 (s, Ili) 36 i-1,04 (1, 3H), 1.54 (m, 8 H), 2.80 (m, 5H), 3.38 547  Pr
(m, 12H), 5.58 (m, 1H), 725 (d, 1 H), 7.41 (hr s, 1H), 7-70 (d, 21.1), 7.89
(d, 2H), 8.21 (s, 111),  10.20 (s, 1H) 37 i- NH,~~ N 444  Pr 38 i- NH~1N/-
472  Pr 39 i- 0 L.30 (s, 9H), 1.47 (d, 6H), 3.53 (d, 211), 5.65 (m, 487  Pr
NHIH).7-14 (d, 1H), 7.44 (s, 1H), 7.67 (d, 2H), 7-85 (m, 311), 8.45 (d,
1H), 9.86 (s, I H) 40 i- NHN 546  Pr tr 7 SEP 2006 WO 0 310 7 6 4 36
PC11CB03100963  -38- Ex R' R2 NMR MIx  41 i- 1.46 (d, 6H), 3.26 (s, 3H),
3.52 (s, 3H), 3.66 (s, 445 Pr NH '1 O. 21-1), 5.66 (m, 1H), 7.14 (d, 11-1),
7.44 (s, 114),  7.68 (d, 213). 7,87 (d, 2H), 7.96 (s. 11-1). SA5 (d,
I1-1), 9.87 (s, 1H) Isolated as Free Base 2 Purified by flash silica
chromatography DCM:MeOH (96A) 3 Puri fied by flash silica chromatography
DCM:MeOH (98:2 increasing in polarity to 96.4)  " Puri fied by flash silica
chromatography DCM:MeOH(95:5) 5 5 Purifi rd by flash silica chromatography
DCM:MeOH (98:2 increasing in polarity to 90.10).  The residue was further
puri fi ed by flash alumina chromatography DCM:MeOH (90:10) 6 Water (15m1)
added, basified with saturated sodium bicarbonate solution to pH 8,
extracted  into EKOAc (5 x 15 ml). Organics were washed with bri ne (I0ml),
dried evaporated? Purified  by flash alumina chromatography DCM-MeOH (96:4
increasing in polarity to 80-20). 10 Purified by flash alumina chrom
atography DCM.McOH (98:2 increasing in polarity to  



90:10). i' Puri red by flash alumina chro matography DCM_MeOH (96.4
increasing in polarity to  90:10).1he residue was further purified by flash
silica chromatography (DCM:MeOH  (97:3)): ammonia (100:0 increasing in
polarity to 99:1) 15 lu Puri fied by Is0lute amine column  II
Recrystallised from MeOH 12 Starting amine - Method 78  13 Starting amine -
Method 79 to Starting amine - JACS 1950, 72, 3539  20 Examples 42-45 The
following compounds were prepared by the procedure of Example I using the
appropri ate amine and 2-anilino4-(1-propylimidazol-5-yl)pyrimidine (Method
36; Examples  42.44 and 45) and 2-anilino-4{l-ethylimidazol-5-yl)pyrimidine
(Method 32; Example 43). - - - - - - - - - - - - - 0 7 SEP 2006 WO 03!07136
PCTICSU3/Uo9N3  -39- H (YQ A2  0 ~5*0  R'N LN  Ex R' R NMR miz  42 n-Pr NIL
. , , 0.74 (l, 3H), 1.70 (m, 2H), 2.86 (q. 2H), 3.15 417 (s, 3H), 3.29 (m.
21-1), 4.69 (l, 2H), 7A0 (d,  IH), 755 (t, 111), 7.72 (d, 2H), 7.87 (d,
21D,  8.50 (s, 1H), 8.67 (d, 1H), 9.28 (s, 1H), 10.17  (s, 1H) 43 Et NtL..
1.04 (t, 3H). 1.38 (1, 3H), 2.84 (m, 2H), 3.30 417  (m, 4H), 4.74 (q, 2H),
7.40 (d, 111), 7.55 (m, 11-I), 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 n-Pr NH,,,,,0.72 (I, 3H), 1-05 (t, 3H), 1.70 (sex L. 2H), 2.85 431  (q,
21-1), 3.31 (q, 4H), 4.69 (t, 2H), 7.38 (d, 1H), 7.51 (t, 1H), 7.7I (d,
2I1). 7.85 (d, 2H).  8.47 (s, 211), 8.66 (d, 11), 9.25 (s, 111), 10.16  (s,
I H) 45 n-Pr 033 (t, 311), 1.50 (m, 211), 1.73 (m, 414), 2.73 443  NH (m,
211), 3.55 (q, lH), 3.67 (q, iH), 3.80 (quip,  111), 4.70 (t, 111), 7.38
(d, 1H), 7.55 (1, IH),  7.71 (d, 2H), 7.85 (d. 21). 8.50 (s, 211), 8.67
(d, 111), 9-30 (s, 111), 10-17 (s, 1H) Example 46
4-(1-Ethylimidaxol-5-yl)-2-(4-[N-(cyclopropyl)sulphamoyllanilinol
pyrimidine 5 Chlorosulphonic acid (250I, 3.6mmol) was added dropwise to
solution of 2-anilinu- 4-(1-ethylimidazol-5-yl)pyrimidine (Method 32;
250mg, 0.9mmol) in Lhionyl chlorido (5 ml)  cooled at 0C and the mix lure
stirred at 0C for 10 minutes Lhen healed at 90C for 90 0 7 SEP 2606 WO
ON07M36 PC IGBD3N0993  -40- minutes. The volatiles were removed by
evaporation and the residue was dried under high  vacuum (QmrrmHg) for 1
hour. The resulting solid was placed under nitrogen and a solution  of
cyclopropylamine (lint. 13.5mmol) in MCOH (4m1) added- The mixture was
stirred for 15  minutes and the volatiles were evaporated in vacua. Water
(20ml) was added and the resultant 5 solid was washed with water (2 x
10m1), ether (2 x 10ml) and dried under vacuum at 60C for  18hr. The
resultant solid was dissolved in Me^H (4m1) and treated with IM HCl in
ether  (0.62mt. 0.62mmol). The solvent was evaporated in vacua and the
resultant solid triturated  with ether, collected by filtration and dried
under vacuum at 60C to yield the title compound  (220mg, 56%) as a golden
solid. NMR: 0.34 (m, 2H). 0.52 (m, 211), 1.52 (t, 3H), 2.21 (m. 10 113),
4.77 (q, 21-1), 7.43 (d, 1H), 7.74 (m, 3I4), 7.93 (d, 2H). 8.54 (s, 1H),
8.72 (d, 11-1). 9.41 (s,  1H), 10.20 (brs, 1H); mlz 385. Examples 47.61 The
Following compounds were prepared by the procedure of Example 46 using the
15 appropriate starting materials. 



H  NyN  N ~,R4 ^ 0  RAN R  Ex R' A W R NMR Mlx SM  47' Me Me H rrtt~/~o~
1.04 (t, 311), 2.40 (s. 3H), 2.88 (q, 417 Meth 2H), 3.32 (m, 4H), 3.96 (s.
31-1), 34  7.18 (d, H). 7,44 (t, 1H), 7.68 (s, 1H), 7.70 (d, 2H), 7.92 (d,
2H).  8.44 (d, 11)), 992 (s, 111) _ . ___. ._ .._.. ~.. 0 7 5EP 2006 WO 0
310 76 43 6 PCIYCS0310119s3 -41- Ex R' AZ  R3 R" NMR M(z 5M  48' Me Me H
NH~ 1.15 (s, 9H), 2-38 (s, 3H), 3.97 (s, 401 Meth 3H), 7.19 (d, IH), 7.24
(s. I11). 34  7.63 (s, 111), 7.76 (d, 211), 7.88 (d, 2H). 8.42 (d. IH),
9.87 (s, 1H) 49" Me Me H NH~ 0.74 (1, 3H), 1.05 (s. 3H). 1.45 (q, 415 Mesh
a 2H), 2.40 (s, 311), 3.95 (s, 311), 34  7.22-7.18 (m. 2H). 7.65 (s, IH),
7.70 (d, 2H), 7.91 (d, 211), 8.45 (d,  i H), 9.90 (s. 1H) 58 Me Me F1 NH.
N_N 2.39 (s, 3H), 3.12 (q, 211), 3.96 (s, 439 Meth  U 311), 4.15 (L. 2H).
6.19 (s. IN), 34  7.20 (d, 114), 7.40 (s, 111), 7.58 (1, 1H), 7-68-7-62 (m,
4H), 7.92 (d,  2H), 8.43 (d, 1H), 9.92 (s, IH) 1 Me Me H NH` OH 0.89 (d,
3H) 2.40 (s. 3H), 3.08 (t. Meth  Ti-r--MT. 2H), 3.96 (s, 3H), 4.60 (s,
111), 34  7.22 (dd, 211), 7.74 (m, 3H), 7.92 



(d, 211). 8.43 (d, 1H), 9.90 (s, 1H) 52 Mc Me H NH_ Oil 2.39 (s, 311),
3.08-3.00 (rn, 214), 419 Meth  3.32-3.22 (m, 2H), 3.60-3.44 (tn. 34  OH
1H), 3.98 (s, 311), 4.50 (1.21f).  7.14 (d, 1H), 7.20 (d, 1H), 7.64 (s,
IH). 7.73 (d, 211), 7.90 (d, 2H),  8.44 (d, 111), 9.89 (s, 1H) 53 Me Me H N
H / 0.9 (d. 3H), 2.38 (s, 3H). 3.25-3.06 417 Will  II' (m, 6H), 3.97 (s.
311), 7.20 (d, 34  111).7.40 (d 111). 7.61 (s, ]1i), 7.72 (d, 2H), 7.92 (d,
21l), 8.43 (d.  11-I), 9.89 (s, 11.1) 0 7 SEP 2606  WO 0 310 76 9 7 6
PCTIGBO3100983 _42_  EX R' A R' R4 NMR MIx SM  54 i- H H NH 0-34 (m, 2H),
0.52 (m. 2]]).1.52 399 Meth Pr (d, 6H), 2.21 (m, IH), 5.81 (m, 33  1H),
7.43 (d, 1H).7.74 (m. 311), 7.92 (d, 2H), 8.52 (s, 1H). 8.71 (d,  1H), 9.54
(s. 1H), 10.20 (brs. 1H) 55 i_ H H 1.52 (d, 6H), 2.86 (m, 21-1), 3.16 (s,
417 Meth  Pr 3H). 3.28 (m, 2H), 5.79 (m, 1 H), 33  7.38 (d, 1H), 7.55 (m,
1H), 772 (d, 2H), 7.86 (d, 2H), 8.52 (s, 111),  8.68 (d, ]H), 9.58 (s,
1H),10.20  (brs, 1H) 56 i- H H 1.50 (m, 7H), 1.75 (m, 3H). 2.86 443 Meth
Pr N (m, 2H), 3.55 (m, t H). 3.66 (m, 33  11r1), 3.78 (m, 11-1), 5.80 (m,
]H), 7.38 (d, 1H), 7.53 (m, ]H), 7.72  (d. 2H), 7.86 (d, 211), 8.52 (s,
113),  



8-68 (d, 111), 9.58 (s, 1H), ] 0.19  (m IH) i- Me H NHS 1,52 (d, 6H), 2.39
(s, 3H). 3.18 (s, 387 Meth  Pr 311), 2.79 (s. 3H), 5.58 (m, 11-1), 31  7.29
(d, 1H), 7.30 (br t.1H), 7.69 (d, 2H). 7.89 (d, 2H), 8.20 (s, IH)  8.70 (d,
11-I), 10.20 (s, I H). 15.00  (v bra, 0.7H) 58 Et H H NH`~y 1.40 (t, 3H),
2.90 (q. 2H), 3.15 (s, 403 Meth  3H), 3.3 (t, 2H), 4.75 (q. 2H), 7.4 32
(d, 11-1), 7.5 (t, 1H), 7.73 (d. 2H). 7.9 (d. 2H), 8.5 (s, I H), 8.7 (d,
1H), 9.30 (s, 1H) 7 SEP 2196  WO 03!076736 PCT/CD03/00963 -43- Ex R' R R R4
NMVIR Mla SM  59 Me Me H NH . LOO (s, 6H), 2.37 (s, 3H), 3.17 (d, 417 Meth
OH 2H), 3.95 (s. 3H). 4.68 (t, 1H). 7,0 34  (s, 1H), 7J7 (d, IH), 7.63 (s,
1H), 7.73 (d, 2H), T87 (d, 2H), 8.43 (d,  IH). 9.87 (s. 111) 60' Mc Me F
Nx~~9 2.37 (s, 3H), 2.93 3.17 (s, 421 Meth  31.1), 3.28 (t, 2H), 384 (s,
3H), 7.2 35  (d, 1H), 7.6 (m, 3H), 7.67 (s, IH), 8.08 (t. 1H). 83S (d. 1H),
9.4 (s,  1H) 61 Me Me F NH2 2.35 (s, 3H), 3.85 (s, 3H), 7.2 (d, 363 Meth
is 113), 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 NH2 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), 785 (d. 2H),  8.44 (d, IH), 9.81(s, 1H) 63 n- H H NHL
0.38 (m, 2H), 0.43 (m, 21-1), 0.75 399 Meth  Pr (t, 3H), 1.70 (m, 2H), 2.10
(s, IH), 36  4.71 (t, 2H). 7.40 (d. 1H), 7.74 (d, 3H), 7.92 (d, 213), 8.51
(s, 1H),  8.69 (d, IH), 9.30 (s. 1H), 10.20  (S. 1H) 64 n- Me H NH~ 0.37
(m, 2H), 0.46 (m, 2H), 0.69 413 Mcth  Pr (m, 311), 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, IH), 8-66 (d, IH),  [025 (s, 1H) 0 7 SEP 2006 WO 031076436 PC
UGBO3100903  -44- Isolated as free base 2 Purified by flash silica
chromatography DCM:MeOH (90:10)  7 Purified by flash silica chromatography
DCM:MeOH (85:15) 4 Purified by flash silica chromatography DCM:MeOH (95:5
increasing in polarity to 90:10)  5 5 Puri fed by lsol u to amine col u m n
6 i-PrOH used in place of McOf  Example 65 2-14-[N-fl -Moholino-2-meth I ro
-2- I sul hams 1 Tan 11100 -4 12-dimeth limidaxol-5- 10 yl)oyrimidine
2-14-(2,2-Dime ihy] aairidin-1-ylsulphonyl)anilino]A-(1,2-dimethylimi daxol
-5 - yl)pyrimidine (Example 47; 200mg.0.502mmol) was dissolved on warming
in morpholine  (4.7m1, excess) and stirred at room temperature for 3 days-
The excess morpholine was  removed in vacuo and the residue dissolved in
E[OAc (40m1) and washed with water (3 x 15 40m]), dried the solvent
evaporated in vacuo. The crude product was Inrurated with ether  filtered
washed with ether and air-dried to give the title compound (200mg, 82%) as
a white  solid. NMR I.03 (s. 6H). 2.27 (s, 211), 2.38 (s. 3H), 2.47 (m,
4H), 3.52 (m, 411), 3.95 (s, 3H).  



7.05 (s, 1H), 7.2 (d, 111), 7.63 (s, 1 H), 7.72 (d. 2H), 7.88 (d, 2H), 8.43
(d, IH), 9.86 (s, 1H);  rnla 486.  20 Example  Example 66 was prepared by
the procedure or Example 65 using the appropriate  starting material Ex
Compound NMR mlx  66 2-(4-[N-(l-PyrroIidin-l-yl-2- 1.03 (s, 6H), L62 (m,
4H), 2.35 (s, 311). 470  a methylprop-2-yi)sulphamoyl] 2.42 (s, 2H).2.53
(m, 4H), 3.93 (s, 3H), anilino}x(1,2-dimethylimidaxo!- 6.95 (s, 1H).7.18
(d, 111), 7,63 (s, IH),  5-yl)pyrimidine 7.73 (d, 2H), 7.87 (d, 2H). 8.43
(d, 111).  9.85 (s, 111) 25 l= -------------- ------- 0 7 SEP 2006 WO
031074436 PCTIGR03100983  45- Example 4-(1-Isopropyl-2-methyiimidazol-5-yl
2-14-lN-(2-elhoxye(hyl)sulphamoyllanilino )  pyrimidine To a scored
solution of 2.-amino-4-(1-isopropyl-2-melhylimidaxol-5-yl)pyri midine 5
(Method 39; 163mg, 0.75mmol). N-(2-ethoxyethyl)A-iodohenzenesulphonamide
(Method 44;  400mg, 1-13 mmol), (ris(dibenzylideneacelone) dipalladium (0)
(35mg, 0.038mmol) and 2,2'- bis(diphenylphosphino)- 1,1'-binaphthyl (47mg,
0-076mmol) in dioxane (10ml) was added  sodium r-buloxide (258mg, 2.69mmol)
and the mix Lure healed at 8OC overnight. The reaction  was cooled to room
temperature and McOH 105ml) was added and she mixture poured onto 1o an
Isolute SCX-2 column, eluted first with MeOH (10 x 30m 1) and the product
was then  eluted with 5% melhanolic ammonia (10 x 30m1). The solvent was
removed by evaporation  and the residue punted by Flash chromatography on
silica gel eluting with DCMI McOH  (100-0 increasing in polarity to 97:3)
to yield a foam which was dissolved in McOH (2m1) and  treated with IN HCI
in ether (350pI, 0.35mma&) 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 (141 mg, 39%) NMR; 1.05 (r. 3H), 1.53 (d, 611),
2.80 (s. 3H), 2.85  (q, 21-1), 3.32 (m, 4H), 5.58 (m, 111), 7.21 (d, 1H),
7.52 (1. 11D, 7-73 (d. 2H). 7.86 (d. 2H). 8.39  (s, IH), 8.68 (d, IH).
10-18 (bra, 1H); mlz 445. 20 Examples 68 76  The following compounds were
prepared by the procedure of Example 67 using the  appropriate starring
materials H  NYN Rx  N ` 5 0 0  RAN N 0. 0 7 SEP 2006 WO 031076436
PCTIGB03(Q09A3  -46- Ex Rr R2 NMR MIz SM  68 2 1- McO(CH2)3- 1.57 (d, 6H),
I.7B (m, 2H), 2.81 (s, 434 Meth Pr 3H), 3.1 S (s, 3H), 3.28 (m, 2H), 3.36
39  (m, 21.1), 5.58 (m. 111), 7.30 (d, 111), Meth  7.82 (d, 2H), 7.99 (d,
2H), 8.22 (s, 69  1H), 8.78 (d,IH), 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, li-I). 7-28 (d. 1H). 7.83
39  (d, 21-1), 7.96 (d, 211), 8.20 (s, 111), 7  8.71 (d, III), 10.28 (s.
1H) 70 i- Me2N(CH2)3- 1.52 (d, 611),1.98 (m, 2H), 2.68 (s. 443 Meth  Pr
9H), 3.09 (t, 21-1), 338 (t, 21-1), 5.58 39  (m, 11I), 7,25 (d, 111),
7.51(d, 2H), Meth  7.98 (s, 1H), 7.99 (d, 2H), 8.65 (d, 65  1H), 10.25 (s,
111). 10,53 (brs. 0.713) 



71 1- n-Bu 0.82 (t, 3H), 1.30 (m, 2H),1A9 (m, 414 Meth  Pr 21-1), 1.51 (d,
6H), 2.80 (s, 3H). 3.22 39 (m, 2H), 5.54 (m, 1H), 729 (d, 1H), Moth -- 7.79
(d, 2H), 7.96 (d, 21J), 8.20 (s, 67 1H), 8.71 (d, Ili). 10-29 (s. 114),
15-)0  (v brs, 0.711) 72 i- CF3-(CH2)2- 1.52 (d, 611), 2.58 (m, 211), 2,80
(s, 454 Meth  Pr 3H), 3.55 (m, 2H), 5.56 (m, Ili). 7.30 39  (d, 1H), 7.89
(d, 2H), 8.00 (d, 211), Meth  8.22 (s, 111), 8.76 (d, 111), 10.36 (s, 66
1H), 15.50 (v his, 0.71-T) 73 Me 1.05 (s, 6H). 2.37 (s, 3H), 3.1 (s, 5H),
431 Meth  `IY -o 195 (s, 3H), 7.18 (d, 11-I), t22 (s, 40 1 H), 7.63 (s,
111), 7.76 (d, 2H), 7.88 Meth  (d, 2H), 8.43 (d, IH), 9.86 (s, I H) 43 0 7
SEP 2006 WO 0310 76 4 3 6 PCTIGB03J00983  -47- Ex 12r R2 NMR Mlx 5M  74 i-
1.54 (d, 6FI), 1.75 (m, 2H), 1.93 (m, 442 McLh Pr -CH2 2H), 2.79 (s, 3H),
3.45 (t, 2H), 3-52 39  (m. 113), 3.60 (q. 1H), 4.04 (quin. IH), Melh  5.57
(sept, 114), 7.29 (d. 213), 7.79 (d. 48  211). 7.94 (d, 21-1), 8.21 (s,
IN), 8.72 (d, 1H), 1029 (s, 1H) 75 i- EtO(CH2)3- 1.06 (t, 311),1.55 (d.
611), 1.76 (m, 444 Meth  Pr 2H), 282 (s, 3H), 3.25 (m, 2H), 334 39  (m,
4H), 5.59 (sept, IH), 7-30 (d, IH), meth  7.82 (d, 2H), 7.99 (d, 2H), 8.2]
(s. 49  111), 8.73 (d, 1H),10.32 (s, IH) 76 i-0.11 (m. 2H). 0.40 (m, 2H),
0.91 (m, 471 Mceh  Pr 1H), 1.53 (d, 6H), 1.80 (s, 311), 2.87 39  



(m. 2H). 3.14 (d, 2H), 3.35 (t, 2H), Meth  5.57 (m, 1H), 7.25 (d, IH), 7.55
(t, 47  1H). 7.72 (d, 211), 7.88 (d, 2H), 8.20 (s, IH), 8.69 (d, IH), 10.18
(s, IH)  Isolated as free base 2 Puri fied by flash silica chromatography
(DCM:McOH 98:2):ammonia (100:0 increasing in  polarity to 99:1) Residues
was further Puri fied by flash silica chromatography ACM:MeOH  (96:4) 5 3
Purified by Flash silica chromatography DCM:MeOH (98:2 increasing i n
polari ty to 90;10)  4 Purified by flash silica chromatography
DCM:MeOFUNI-i3 (1 %vlv) (95:5 increasing in  polarity to 85:15) Purified by
flash silica chromatographyDCM:MeOH (97:3 increasing in polarity to 95:5)
e Purified by flash silica chromatography DCM-MeOH (95:5) 10 The other
intermediate was 4-brorno-phenyl methyl sulphone (commercially available)
.... 0 7 SEP 2096 WO 031076436 PCT/CBWIO0983  -48- Example 77 4 -(1
2-Dirnethylimidazol-5-yl)-2-14-FN-(1,3-dimethoxyprop-2-vl)sulpharnoyl
anilino  pyrimidine Chlorosulphonic acid (2301il. 3.31 mmol) was added to a
solution of the 2-anilino-0- 5 (1,2-dimethylimidazol-5-yl)pyrimidine
(Method 34; 300mg, LI2mmol) in Lhionyl chloride  (6 MI) at 5C. The mixture
was stirred at 5C for 30 minutes, room temperature for 1 hour and  heated
at reflux for 1.5 hour- The mixture was allowed to cool to room temperature
and a  solution of excess 1,3-dimethoxy-2-aminopropane (Method 59) in
ethanol (20ml) and di methylethylamine (0.5mt) were added to the residue,
and the mixture stirred at room  to temperature for 18 hours. The volatiles
were removed by evaporation. The residue was tri turated with water and the
solid product collected by Filtration and dried under vacuum at  60C . The
residue was purified by flash silica chromatography DCM-MeOH (95:5) to give
the title compound. NIv1R; 2.A0 (s, 311), 3.10 (s, 6H), 3.20 (d, 4H),
332-3.2S (m, 11-1), 3.98 (s,  311), 7.20 (d, I H), 7.55 (d. IH), 7-65 (s,
2H), 7.74 (d, 211), 7.90 (d, 211), 8.44 (d, 2H), 9.89 (s,  15 1H); m1z 447 



Examples 78-80 The following compounds were prepared by the procedure of
Example 77 using the  appropriate amine. H (X1 / -RI eS% 0 0  20 Ex Rr NMR
MIx  78 NH0 0.9 (d, 31-1), 1.0 (t, 3H), 2.38 (s, 31-1), 3.14-3.08 (m, 1H),
431  x 3.31-3.20 (m, 4H), 3.97 (s, 3H), 7.19 (d, 31-1), 7.33 (d, 1 H), 7.63
(g. 11-1). 7.7 (d, 21-1), 7.90 (d, 211), 8.43 (d, Ili). 9.91 (s.  113) 0 7
SEP 2006 WO 031074436 PGTIGBO3100983  -49- Ex A NMR M!x  79 NHS / 0.02 (t.
2H), 0.25 (t, 2H), 0-75 (5.3H). 2.08 (s, 3H), 3.64 (s, 399  3'I 3}1), 6.90
(d, 2H), 7.31 (s, 1H).7.38 (d, 2H), 7.45 (s, 111), 7.60 (d, 2H), 8.10 (d,
1H), 9.60 (s. IH) 80 NH O^- 0.79 (1, 311), 0.89 (d, 3H), 1.40 (q, 21-I).
239 (s, 31-1), 3.12- 445  3.08 (m, 1H), 3.23-3.18 (m, 4H). 3.96 (s, 3H),
7.20 (d, 2H), 7.40 (d, 1H), 7.64 (s, 1H), 7.75 (d. 211). 7.92 (d. 2H), 8.41
(d, III), 9.90 (s. 1H) StaningMatedal : Method 52 2 Purified by flash
silica chromatography DCM;MeOH (96:4); starting material: Method 60  Puri
fied by flash silica chromatography DCM!MeOH (93:7) Purified by flash
silica chromatography DCM:MeOH (97:3) ; starting material: Method 61  5
Example 81 2- 14-IN-(l-Meth vlthio-2-methyl prop-2-y0sul phamoylIanilino
}-4-f 1,2-dimelhylimidaxol-5- ylluyrimidine 2- [4-(2.2-Dimethy] aziri din-
l -ylsulphonyl )ani lino]-4 -(1,2-dimethyl imidazol-5- 



10 yl)pyrimidine (Example 47; 200mg, 0.50nnnol) was disco] ved in dry DMF
(10ml) and  NaSMe (176mg, 2.51mmol) added as a solid- The mixture was
stirred under inert gas a[ room  temperature avernight. Acetic acid (150l,
2.62mmol) was added and volatiles were  evaporated vacua- The residue was
treated with E[OAc (30m1)Iwater (30ml) and the  suspension filtered and the
solid washed with water and dried. The crude product was 15 tri turated
with McOH, filtered, washed with MeOH and dri ed to give the title compound
(205mg, 75%) as a white solid; NMR 1.10 (s, 6H), 2.06 (s, 3H), 2.37 (s,
314). 2.62 (2.211).  3.95 (s, 3H), 7.2 (d, IH), 7.35 (s, I H). 7.63 (s,
111), 7.73 (d, 2H), 7.87 (d, 2H), B_43 (d, IH),  9.86 (s, I H), Si 447. 20
Example 82 The following compound was prepared by the procedure of Method
80 using Method  72 as a starting material. 0 7 SEP 2806 WO 0310 76 43 6
PCT/GH03100983  -50- Ex Compound - NMR m!z  82 5-Bromo--(1-isopropyl-2-
1.44 (d, 6H), 2,78 (s, 3H), 2.87 (q, 2H), 3.15 (s, 509
methylimidazol-5-yl)-2-{4-[N- 311), 3.26 (t, 213), 5.76 (m, 1H), 7.59 (t,
1H),  (2-meihoxyethyl)sulphamayl] 7.71 (d, 2H), 7.87 (d, 2H), 8.01 (s, 1H),
8.96 (s,  anilino] pyrimi dine 111), 10-52 (s, I H), 14.50 (v brs, 0.7H)
Example &4 5-Cyano-4--0
-ethyl-2-methylimidazol-5-vl)-2-{4-IN-(2-methoxyethyl)sulphamovllanilino I
5 pyrimidine A suspension of
5-bromo-4-(l-ethyI-2-methylimidazol-5-yl)-2-[4-[N-(2- methoxyethyl)
sulphamoyl]anilino)pyrimidino (Methnd 80; 035g, 0.70mmol), zinc cyanide
(0.05g, 0.42mmol), Iris(dibenzylideneacetone)dipalladium(0) (0.02g,
0.02mmol) and 1,1'- bis(diphenylphosphino)Ferrocene (0.03g, 0.05mmol) in
DMF (7m1, 0.1M) was degassed (N2 in purge), then heated at 120C for 48h.
The mixture was cooled and filtered through  diatomaceous earth, then
concentrated in vacuo and the residue was purified by flash silica
chromatography DCM-MeOH (97:3) to give the title compound as a yellow oil
(30mg, 26%)_  NMR 1.22 (t, 313). 2.52 (s, 3H), 3.15 (q, 21-1), 3.27 (s,
3H), 3.42 (t, 2H), 4A 1 (q, 2H), 5.08 (1,  1H), 7.75 (d, 1H), 7.83 (d, 1H),
7.90 (s, 111), 8.18 (s, 1H), 8.68 (s. 1H); n-/z442. 15 



Example 84 2- 4- 2 2-Dimeth laxiridin-l- lsul hon 1 anilino -4 12-dimeth
-5-YI)v vii i midine To a solution
of2-(4-jN-(1-(4-tolucnesulphonyloxy)-2-methylprap-2-yl)sulphamoyl]
anilino}-0-(1,2-dimethylimidazol-5-yl)pyrinudine (Method 81; 2.14g,
3.75mmoi) in acetone  20 (73m1) was added powdered anhydrous potassium
carbonate (0.57g, 4.13mmol). The mixture was heated at reflux Far 4 hours-
The reaction mixture was allowed to cool Filtered and the  solid washed
with acetone- The filtrate was evaporated to give the tide 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,  111), 7.63 (s, 1H), 7.77 (d, 211), 7.95 (d, 2H). 8A3 (d,
IH),10.0 (s. 11-1), rnlz 399. 25 0 7 SEEP 2046 WO 03/076436 PCI'ICD03100983
-51- Exams 2- 4 enz lsul hon i anilino -4- -iso ra 1-2-meth limidazol-5- l
imidine  100 vol. Hydrogen peroxide (0.3m1) was added to a solution of
2-[4- (benzylthio)anilino]-4-(l-isopropyl-2-methylimidazol-5-yl)pyrimidine
(Method 50; 160mg. 5 D.39mmol) in glacial acetic acid (2m1) and the mixture
heated at 60-70C for one hour.  Further hydrogen peroxide (0.3m1) was added
and healing continued fora further 30 minutes.  The mixture was diluted and
cooled by adding crushed ice and then the solvent was removed  by
evaporation. The residue was partitioned between DCM (60ml), saturated
aqueous sodium  hydrogen carbonate solution (15ml) and water (IOmI). The
organic Iayer was separated and 10 the aqueous layer re-extracted with DCM
(25 ml). The organic extracts were combined,  washed with water (20m)) and
brine (15m1), dried and the volatiles removed by evaporation.  The residue
was puri tied by chromatography on silica eluting with DCM 1 McOH (98:2).
The  purified free base product (55mg) was dissolved in McOH (3m]), and IM
HCI in ether (140  l) added. The volatiles were evaporated and the
triturated wish ether to give the title 15 compound (53mg). NMR: 1.52 (d,
611). 2.80 (s, 3H). 4.61 (s, 2H), 5.58 (m, IH), 7.19 (m, 2H),  7.31 (m,
4H), 7.60 (d, 2H). 7.90 (d, 2H), 8.21 (s, 1H), 8.74 (d, 1H), 10.30 (s, 1H),
15.10 (br s,  IH); m1x 448_ Example 66 20
4-(1-Isopropyl-2-methylimidazol-5-yl)-2-f4-(3-morpholinoprop Iy sulphonyl
anilino  Dori midine 



A solution of water (0.5m1) and axone (400mg) was added to a solution of
4(1-
isopropyl-2-methylimidaxol-5-yl)-2-[4-(3-morpholinopropyllhio)anilino]pyrim
idlne (Method  B5; 260mg, 0.SSmmol) in MeOH (2.5ml) and acetone (0.5ml).
The mixture was stirred for 4 25 hours, a solution of sodium metabi sulphi
le (250mg) in water (1m1) was added and the mixture  stirred for a further
20 minutes. The volatiles were removed by evaporation. Water (10m1) 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 25 ml), the extracts  combined, washed with brine (IOml),
dried and evaporated. The residue was purified by ]o chromatography on
silica eluting with 0CM 1 McOH (9&2 increasing in polarity to 92:8). The
purified product was dissolved in methanol (4ml), IM ethereal hydrogen
chloride (2701)  added and the volatileas removed by evaporation. The
residue was triturated with ether to give  the title compound (120mg, 43%).
NMR: 1.52 (d, 6H), 1.93 (brt, 2H), 2.62 (s, 311), 2.88-3.00 0 7 sEP zoos WO
03(D7&136 PCT!GBD3100983  -52- (br m, 6H), 3.33 (t, 2H), 3.77 (br s, 4H).
5.53 (sept, 1H), 7.20 (d, 11-I), 7.69 (s, 111], 7.81 (d,  2H), 7.98 (d,
211), S_58 (d, 114), 9.77 (s, 111); mlz 485. Example 87 5 Bromo-4- 1-iso ro
I-2-meth limidazol-5- I -2- 4-rues lanilino 'midine  Bromine (501A,
0.94mmol) was added to a solution of 4-(1-isopropyl-2-
methylimidazol-5-yl)-2-(4-mesylanilino)pyrimidine (Example 69; 350mg,
0,94mmol) in  glacial acetic acid (3.5 ml)- The mixture was heated at 60C
for 140 minuses and the volatiles  were then removed by evaporation. The
residue was azeotroped with water to give a gum, 10 which was then
triturated with EtOAc to give a solid (470mg)- This crude product was  puri
red by chromatography on silica gel eluting with ACM I McOH (98:2
increasing in  polarity to 95:5). The puri fied product was tri turated
with EtOAc to give the tide compound  (125mg, 30%) as a solid. NMR: 1.39
(d. 611), 2.48 (s, 3H), 3.12 (s, 3H), 468 (Sept. 1H), 7.20  (s. 111), 7.S1
(d, 2H), 7.92 (d, 21-1), 8.79 (s, 1H),10.25 (br s, 1H); m/z450. 15 Example
88 4-(l-Isopmpyl-2-mcthylimidazol-5-yl)-2- f 4 - [N-(2-Carboxymeth l1 su yk
anilino  pyrimidinc 4-(1-Isopropyl-2-methyl i m i dazol-5-yl)-2- (4-[N-
(2-methyloxycarbonyimcthyl)  



20 sulphamoyl]anili no] pyr i midine (Example 41; 90mg, 0.203mmol) was
added to a stirred  solution of lithium hydroxide monohydrale (9.4mg,
0.23mmol) in water (5ml) and McOH  (5m1). 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 (lOml) and IM
ethereai hydrogen chloride (508p1, 0.5O8mmol) was added and the volatiles
removed by 25 evaporation to give the title compound hydrochloride (1:1
mixture with lithium chloride)  ([04mg, 100%x) as a yellow solid. NMA, 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, 21-1), 8.23 (s, 1H), 8-67 (s. 1H), 10.29 (s, 1H); mhz  431.
30 0 r SEP 2006 WO 031076436 PCTIGE03l00983  53- An Exam le of Process e) -
an alternative s nihesis or Example  4-(1-]sopropyl-2-methylimid;
izal-5-yl)-2-[4- methylsulphony1 anilinolp3?imidine Titanium isopropoxide
(188l, 0.62mmol) was added to a mixture of 4-(1-isopropyl-2-
methylimidazol-5-yt)-2r[4-(melhyllhio)aniiino] pyrimidine (Method 86;
700mg, 2.06mmol) in  5 butyl acetate (4.9m1) and the mixture was heated to
5DC. Cumene hydroperoxide (800l, 4.32mmol) was added over 40 minutes and
the mixture was allowed to cool to 20C. The  resulting precipitate was
collected by filtration, washed with butyl acetate and dried at 50C  under
vacuum to give the title compound (33 1mg, 42%). to Preparation of Starling
Materi als The staring materi als for the examples above are either
commercially available or are  readily prepared by standard methods from
known materi ats- For example, the following  reactions are an
illustration, but not a limitali on, oFsome of the starting materi als used
in the  above reactions. 15 Methods 1.21 The following compounds were
synthesised by the procedure as described in JOC  1987,2714-2716. Meth
Compound NMR mlz SM I 4-(1sopropylamino)-5- (CDCl3) 1.12 (d, 6H), 141
4-amino-5- melhylisoxazole 2.30 (s. 3H), 3.21 (111. mcthylisoxazole  



sept). 8.01 (s, 1H) 2 5-Mczhyl-4-(N- (CDC13) 1.02 (brs, 6H), 183 Meth ]
isopropylacelamido) 1.80 (s, 3H). 2.38 (s, isoxazole 313), 499 (1H, sept),
8.09 (s, 11-1) 3 5-Acetyl-l-isopropyl-2- 140 (d, 6H), 2.38 (s. 167 Meth 2
methylimidazole 3H), 2A2 (s.3M), 5A8 (brm, IH), 7.81 (s. 111) 4
5-Methyl-4-(N- 2.00 (s, 313).2.34 (s, 141 4-amino-5  acetamido)isoxazole
3H). 8.64 (s, 1H), 9.60 methylisoxaxole  (brs, 1H) hydrochloride 0 7 SEP
2606 WO031076 M PCTIGB03l009B3  -54- Melh Compound NMR Sr SM 5 5-Methyl-4-
1.21 Q. 3H), 2.58 (s, 127 Meth 4  (ethylamino)isoxaxole 3H), 3.22 (q. 2H),
S. 76 hydrochloride (s, 1H) 6 5-Methyl-4-(N- 0.96 (L, 3H). 1.77 (s, 169
Meth 5  ethylacetamido)isoxazole 3H), 2,36 (s, 31-1), 3.52 (q, 211), 8.70
(s, 1H) 7 5-Acetyl-l-ethyl-2- 1.30 (c, 3H). 2,40 (m, 153 Meth 6
mcthylimidazole 6H), 4.30 (q. 2H), 7.64 (s, 1H) 8 5-Mcihyl-4-(N- Used crude
Meth 5  ethyl Iormido)isoxazole 9 5-Acetyl-l-ethylimidazole 1.23 (t, 3I-I),
2.48 (s, Meth 8  3H), 4,27 (q, 2H), 7.86 (s, 1H), 7.92 (s, 1I.1) 10
5-Melhy[A- (N- Used crude Meth I  isopropy1form ido) i s ox azole 11
5-Acetyl-1- 1.38 (d, 6H), 2.48 (s, 153 Meth 10  isapropylimidazole 3H),
5.13 (q, 2H), 7.86 



(s, 1H), 8.10 (s, LH) 12 5-Methyl-4-(N- L05 (t.3II).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)isoxazale 2H). 2.53 (s, 3H), 3.10 (t, 21-1), 8.68 (s,
1H) 14 5-Methyl-4-(N- 0.82 (m, 311), 1.42 (m. 167 Meth 13
propylformido)isoxaxolc 2H), 2.28 & 2.38 (s, (M-I.1)' 3H), 3.50 (m, 2H),
8.08  & 8.23 (2s, 111), 8.62 &  S_72 (s, 1H) 0 7 SEP 2096 WO 03M76-136
PCTIG803100993  -55- Meth Compound NMR rnlx 5141 15
5-Acetyl-l-propylimidazole 0.76 (t, 3H), 1.63 (m, 153 Meth 14  2H), 2.40
(s, 31-I), 4.28 (t, 2H), 7.90 (s, IH),  7.95 (s, 111) 16 5-Methyl-4-(N-
0.91 (t, 3H), 1.50 (m. 183 4-amino-5- propylacetamido)isoxazolc 2H). 1.88
(s, 3H), 2.40 methylisoxazole  (s, 3H), 3.52 (t, 2H), hydrochloride  8.15
(s, IH) 17 5-Acetyl-2-methyl-l- 0.83 (t, 311), 1.60 (m, 167 Meth 16
pmpylimidazole 2H), 2-38 (s, 614), 4-19 (dd, 2H), 7.83 (s, IH) 18
5-Methyl4-(N-(2- 1.07 (d. 6H), 1.35 (s, 169 4-amino-5-
methylpropionyl)amido)isox 3H), 1.57 (m, II1), 8.65 methylisaxazole  azole
(s, 1H), 9.47 (s, IH) hydrochloride 19 5-Methyl-4- 0.96 (d, 611), 1.95 (m,
155 Meth 18  (isobutylamino)isoxazole 1H), 2.52 (s, 31-1), 299 (d, 2H),
8.68 (s, 1H) 



20 5-Meithyl-1--[N- 0.81 (d, 6H),1.60 (m. 197 Meth 19
(isabuiyl)aceramido]isoxazo IH), 1.77 & 2.12 (s, le 31.1), 2.24 & 2.36 (s,
3H), 3.32 (m, 2H), 8.55  & 8.69 (s, 1H) 21 5-Acetyl-I- 0.78 (d, 6H), 1.90
(m, 181 Meth 20  (isobutyl)imidazole 1H), 2-32 (s, 31), 2,36 (s. 3H), 403
(d, 2H),  7.83 (s, IH) 1 SEP zoos WO 03(076436 PCTGBNM983  -56- Method 22
5- 3-Dimeth lamina ro-2-en-1-o 1 -1 2-dimeth limidazole 2-Methyl-4-acetyl
1midaxole (Tetrahedron letters 1985, 26 (29), 3423-3426; 129g,  1.04mol)
was dissolved in a mixture ofDMF (900m1) and DMF.DMA (1.51) and the mixture
5 heated under reflux, under an atmosphere of nitrogen, for 18 hours. The
reaction mixture was allowed to cool to ambient temperature the product
crystallised. The solid product was  collected by filtration, washed wish
DMF.DMA and then ether and dried under vacuum at  40C to give the title
compound (115g, 57%) as a pale brown crystalline solid. NMR: 2.13 (s,  3H),
2.95 (s, 6H), 3-78 (s, 3H), 5.56 (d, 1H), 7.50 (d, 1H), 7.53 (s, 11-I); mix
194. 10 Methods 23-29 The Following compounds were synthesised by the
procedure of Method 22 Meth Compound NMR mix 5M  231
5-(3-Dimcthylaminoprop-2- 1.17 (t, 3H), 2-16 (s, 3H). 2.95 (s, 208 Meth
cn-l-oyl)-l-ethyl-2- 6H). 4.27 (q, 2H), 5-57 (d, 1H), 7  nxeihylimidazole
7.50 (d, 1 H), 7.53 (s. 1H) 24 5-(3-Di methylaminoprop-2- 1-43 (d, 6H).
2.40 (s, 3H), 2.95 222 Moth  en-l-oyl)-1-isopropyl -2- (brs, 6H). 3.31 (s,
3H), 5.22 (sept, 3  methylimidazole 1H), 5.54 (d, 111), 7.48 (s, 1H), 7.52
(d, 1H) 25 5-(3-Dirnethylaminoprop-2- 1-23 (t.3H), 2.95 (m, 6H), 4.31 (q,
194 Meth  



en-l-ayl)-l-eihylimidazole 2H), 5-60 (d, 111), 7.55 (d, 11-1). 9  7.62 (s,
11), 7.76 (s, 1H) 26 5-(3-Dimethylaminoprop-2- 1-43 (d. 6H), 2.95 (m, 6H),
5.32 (m, ND Meth  en-l-oyl)-1- 111). 5.58 (d, 113), 7.60 (m, 2H), 11
isopropylimidaxole 7.90 (s, 1H) 27 5-(3-Dimethylaminoprop-2- 0.75 (t, 3H),
1.65 (m, 2H), 2.95 (br 208 Meth  en-l-oyl)-1-propyIimidazole s, 6H), 4.25
(t, 211), 5-62 (d.1H). 15  7.55 (d. 1H). 7.64 (s, 1H), 7.66 (s, 1H) 0 7 SEP
2006 WO 0 310 76 43 6 PCFIGBO3100983  -57- Meth Compound NMR mlz SM  28
5-(3-Dimethylaminoprop-2- 0.80 (t, 311), 1.58 (m, 2H), 2.32 (s, 222 Meth
en-l-eyl)-1-propyl-2- 3H), 2.95 (brs, 61-1), 4.22 (dd, 21-1), 17
methylimidazole 5.58 (d, 1H), 7.50 (d, 111), 7.54 (s, 1H)  29
5-(3-Dimethylaminoprop-2- 4001VIHx : 0.78 (d. 6H),1.92 (m, 236 Meth
en-l-0yl)-1-(isobutyl)-2- IH), 2-31 (s, 3H), 2-95 (brs, 6H), 21
methylimidazole 4.12 (d, 21-1) 5,57 (d, 1H), 7.52 (d, IH), 7.57 (s. 1H)
Only DMF_DMA used as solvent 2 Purified by fl ash chromatography on silica
gel eluting wish DCM(MeOH (98:2 increasing in  polarity to 92.5:7.5) 5
Method 3D 2=Ani lino- (1-ethyl-2-meth vl imidaxol-5-vl) pyri midi ne
5-(3-Dimethylaminoprop-2-en-l-oyl)- I ethyl-2-methylimidazolc (Method
23-,2. 10g.  ID.lmmol), phenylguanidine hydrogen carbonate (2.2g, 11.lmmol)
and sodium methoxide  (1.2g, 22.2mrnal) were suspended in anhydrous DMA
(15ml) and the mixture heated at 11OC 1o For 18 hours. The reaction mixture
was allowed to cool to ambient temperature and poured  into water (50m1).
The solution was extracted EtOAc (2 x 50ml)- The combined extracts were
washed with water (2 x 50m 1) and then bri ne (2 x 54ml), dried and the
volatiles removed by  evaporation. The residue was triturated wish ether,
collected by filtration and air dried to give  



the title compound (1.48g, 53%) as a reddish brown solid. NMR 1.17 (t,
311), 2.38 (s. 3H), 15 4.52 (q, 2H), 6.93 (t, 1H), 7.08 (d, IH). 7.27 (t.
2H), 7.60 (s. IH), 7.62 (d, 21.1), 8-35 (d, i H),  9.35 (s, 1H); rn/z 280.
6 7 SEP 2606 WO 0 310 76 4 3 6 PCTIGB03IDO9S3 -58- Methods 31-18 The
following compounds were synthesised by the procedure of Method 30. Math
Compound NMIR ntlz SM  31 2-Anilino-4-(1-isoptmpyl-2- 1.44 (d, 6H), 2,51
(s, 311), 5.72 294 Meth  mcthylimidaaol-5- (septuplet. 1H).6.99 (L, 1H),
7.04 24  yl)pynmidine (d, 111), 7-30 (1.2H), 7.42 (s, 1H). 7.67 (d. 2H).
8.39 (d, LH), 9-42 (s,  1H) 32 2-Anilino (1-ethylimidazol- 1.21(1.3H), 4.55
(q, 2H), 6.96 (t, 266 Meth  5-yl)pyrimidine 1H). 7.16 (d, 1H), 7,29 (1,
2H). 25  7.62 (d. 2H), 7.70 (s, 1H). 7.86 (s. 1H). 838 (d, 11-1), 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, 111), 7.29 (L 2H), 26  yl)pyrimidine
7.63 (m, 3H), 8.04 (s, 111), 8.38 (d, 111), 9.40 (s, 11'!) 34
2-Anilina-4-(1,2- 2.37 (s, 3H), 3.93 (s, 311), 6.95 (t. 266 Meth
dimethylimidazol-5- 1H), 7.08 (d, 111), 7.28 (t, 2H), 22  yl)pyrimidine
7.59 (s. 1H).7.69 (d. 211), 8.35 (d, 111), 9.43 (s, 1H) 35
2-(2-F]uoroanilino)-4-(1,2- 2.33 (s, 3H), 3.75 (s, 3H), 7.07 (d, 284 Meth
dimethylintidazol-5- 1H), 7.17 (m, 3H), 7.58 (s, 111), 22  yl)pyrimidine
7.65 (1, 1H), 8.30 (d, 1H), 9.02 (s, Meth 1H) 70  36 2-Anilino-4-(1- 0.68
(1. 311). 1.55 (m, 21-1), 4.48 (t, 280 Pvfeth  propylimidazol-5- 2H), 6.97
(t, 1H), 7.14 (d, 111), 27  y1)pyrimidino 7.30 (1, 21-1), 7.63 (d, 2k1),
7.73 (s, 



1H), 7.88 (s, 1H), 8.38 (d. 1 H),  9.40 (s, 1H) is 8 7 SEP 2005 WO
03(076136 PCT/GB03I00983  -59- Meth Compound NMR ink SM  37
2-Anilino-4-(2-methyl-I- 0.62 (t, 3H), 1.50 (m. 21-1), 2.38 (s, 294 Meth
propylimidazol-5- 3H), 4.46 (t, 2H), 6.98 (t, 11-I), 7.06 28  yl)pyrimidine
(d, IH). 7.22 (L. 213), 7.55-7.65 (m, 3H), 8.35 (d, IH), 9.36 (s, 11.1) 38
2-Anilino 4-[1-(2- 4001+01-Iz . 0.63 (d. 611), 1.70 (m, 308 Merh
melhylpropyl)-2- 1H), 2-37 (s, 31-1). 4.36 (d, 211), 29  methylimidazol-5-
6.95 (l, 1H), 7.08 (d, I H), 729 (l, yl]pyrimidine 2H), 7.60 (s. IH), 7.64
(d, 2H),  3.35 (d, IFF), 9.40 (s, IH).  Solid crystallised from EtOAc 2
Recrystallized from MeOH  Method 39 5 2-Arnino4- 1-is ro 1-2-meth
limidazol-5- l imidine  5-(3-Dimelhylaminoprop-2-en-1-oyl)-
l-isopropyl-2-methylimidazole (Method 24;  4.9g, 22.2mmol) and guanidine
hydrochloride (5.3g, 55.6mmol) were suspended in l-butanoI  (70m1). NaOMe
(4.8g, 88mmo1) was added in one portion and the mialure heated under
reflux, under an atmosphere of nitrogen, for 3 hours, The volatiles were
removed by 10 evaporation. Water (SOml) was added and extracted ELOAc (3 x
SOmi). 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. 4 0%). NMR: 1.46 (d, 61-1), 2.43 (s, 3H), 5.45 (m,  111), 6 50
(brs. 1H), 6.74 (d, IH), 7.28 (s, 111), 8.12 (d, 11i); mlz 218 15 Method 40
The fallowing compounds were synthesised by the procedure of Method 39.
Meth Compound NMR robe SM  40 2-Amino-(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, IH) 0 7 SEP 2006 WO 03(076436 FCTIG1f03100983  -60-
Method 41 N- 1 I-Dimelh l-2- 4-iodosul hot lox th I -iodnsul honamide
2-Amino-2-methyl-1-propanol (1.34g. 15mmol) was dissolved in dry pyridine
and  cooled to 0C under inert gas. Pipsyl chloride (9.52g, 31.5mmol) was
added in portions as a 5 solid keeping temperature < 2C. The stirred a
further 10 minutes at 0C and then at room  temperature for 18hr. The
reaction mixture was poured into vigorously stirred ice water and  the pH
adjusted to 1.0 using cone. HCI. The precipitated solid was Filtered washed
with water  and dried to give the idle compound (7.03g, 75%) as a brown
solid; NMR (CDCI3) 1.29 (s,  6H), 3.93 (s, 2H), 4-76 (s, 1H), 755 (m, 4H),
7.82 (d, 2H), 7.73 (d, 2H) 10 Method 42 222-Dimethyl azi ri di n- I -VI-4-i
odosu I Phon ami de To a stirred solution of
N-(1,1-dimethyl-2-(4-iodosulphonyloxy)-elhyl)-4-- iodosulphonamide (Method
41; 7.0g, 11.27mmol) in acetone (112m1) was added powdered  15 anhydrous
polassium carbon ale (1.71g, 12.4mmol)_ The mix Lure was heated at reflux
for 20 hours and left standing at room temperature for 2 days. The reaction
mixture was filtered and  the so] id washed with acetone- The filtrate was
evaporated in vacuo_ The crude product was  puri red by flash silica
chromatographyDCM-. isohexane (3:1) to give the title compound  (3.36g.
88%) as a while solid. NMR (CDCI3) 1.53 (s. 6H), 2.43 (s, 2 H), 7.63 (d,
211), 7.85 (d,  26 21-1); mh 337. Method 43 N- l 1-Dimelh l-2-mcthox th 1
-4-iodosul honamide To a stirred solution of
2,2-dimethylaziridin-1-y14-iodosulphonamide (Method 42; 25 3.35g, 9.94mmo1)
in dry THF (100ml), under inert gas atmosphere was added rapidly NaOMe
(2.68g, 49-7mmol_ The suspension was healed at reflnx under inert gas for 6
hours- The  reaction mixture was allowed to cool and Lhen poured onto a
stirred mixture of distilled wafer  and ace tic acid (3.2(01, 22.4mmol).
Ether (IOOml) was added, washed with water (IODmi),  dried and the solvent
evaporated in vacuo. The crude product was triturated with 3u
etherlisohexane, filtered, washed with i-hex ane and dried co give the
title compound (2.44g,  



67%) as a while solid. NMR 1.03 (s, 6H), 3.07 (s, 3H), 3.1 (s, 2H), 7.55
(m, 3H), 7.93 (d, 2H);  mix 370. 0 7 SEP WO 0 310 76 4 3 6 PCT/C303100983
-61- Method 44 N-(2-Ethoxycrhyl)-4-iodobenaenesulphonamide
2-Erhoxyethylamine (2.14g, 24mmol) and diisopropylethylamine (4.2mI,
24mmol)  were dissolved in DCM (50ml) and cooled to 0C. To this was added
pipsyl chloride (6.05g, 5 20mmol) in portions and the reaction sti rred for
18 hours. VoIatiles were evaporated in vacuo.  The residue was dissolved in
E(OAc (50ml), washed with 0.33M citric acid (2 x 50m1), brine  (50ml),
dried and evaporated in vacua to yield an oil which solidified on standing
to give the  title compound as a pale yellow solid (6.97g, 98%)- NMR_ 1.01
(t, 3H), 2.89 (q, 2H), 3.30 (m,  4H), 7.53 (d, 2H). 7.75 (1, 11-1), 7.97
(d, 2H); m/z 354 (M-H)". 10 Method 45 N-(2-Flydroxvelh vl)A-iodoben zenesu
Iphon ami de The title compound was prepared by the procedure of Method 44
using the appropriate  starting materials. NMR: 2.79 (t. 2H). 3.35 (m, 2H),
4.62 (t, 11-1), 7.55 (d, 2H). 7.62 (s, 1H), is 7.98 (d. 2H); m1x 326 (M-H)
.  Method 46 N- 2-methansul hon lox eth I -4-iodobenxencsul honamide
DiisapropylethylAmine. (585I, 3.36mmol) followed by methane sulphonyl
chloride  20 (260W, 3.36mmo)) was added to a stirred solution
ofN-(2-hydroxyethy))-- iodobcn2enesulphonamidc (Method 45; 1 g, 3.06mmol)
in EEO Ac (25m1) al 5C, under  nitrogen. The reaction was allowed to warm
to ambient temperature and stirred for 24 hours- The maclion mixture was
washed with IM hydrochloric acid (3 x 25m1), saturated aqueous  sodium
hydrogen carbonate solution (3 x 25m1), bri ne (2 x 25m1), an then dried.
The volatiles 25 were removed by evaporation and the residue purified by
chromatography on silica, eluting  wilh ACM 1 McOH (100:0 increasing in
polarity 10 99:1) to give the title compound (562mg,  45%) as a while
solid- NMR: 3.0S (m, 2H), 3-12 (s, 3H), 4,08 (t, 2H), 7.55 (d, 2H), 7.98
(d.  2,11), 8.03 (t, 1H); r/x405. 30 



0 T SEP 2006 WO 0 310 76 43 6 PCTIGII03100993  .62- Method 47 N-(:To oroavl
melhoxvethyl)-4-i odobenxenesulphonamide Sodium hydride (136mg of a 60%a
suspension in mineral oil, 3.39mmol) was slowly  added to a stirred
solution of cyclopropylmathanol (275l, 3.39mmal) in DMF (8m1), at 0C  5
under nitrogen. The mixture was stirred for 20 minutes, then a solution of
N-(2- methansulphonyloxyethyl)-4iodobenxenesulphonamide (Method 46; 550mg,
1.36mmol) in  DlvlF (6m1) was slowly added and the reaction allowed to warm
to ambient temperature and  stirred for 18 hours. The volatiles were
removed by evaporation and water (30m1) added to the  residue. The aqueous
solution was extracted with EtOAc (3 x 2Oml), the extracts were to combined
washed with water (3 x 40m1), brine (2 x 30ml), dried and volaliles removed
by  evaporation. The residue was purified by chromatography on silica
eluting with DCM 1  McOH (100:0 increasing in polarity to 99:1) 10 give the
title compound (328mg, 74%) as a  colourless oil, which solidified upon
standing NMR: 0.09 (m, 2H), GAO (m, 2H), 0.89 (m,  IH), 290 (m, 21-I), 3.11
(d, 2H), 333 (t, 2H), 7.55 (d, 2H), 7.77 (t, 1H), 7.96 (d. 211); m/x 380
15 (M-H) . Method 48 1-(Pert ahyrofu r-2-ylmethyl sul phonyl)-4-bromoben
xene 4-Bromothiophenol (1.9g, 1Ommol) and potassium carbonate (111 mmol)
were 20 stirred in acetone (40ml). Tettahydrofurfurylbromide (2g, 12mmoi)
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-telrahyrofurylmethylthio)4-
bromobenzene (3.1g) an oil (mlz 273). This crude product was dissolved in
methanol (60ml) 25 and water (IOml). Axone (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 (20rnl) was  added to the aqueous
residue, which was then extracted with DCM (2 x 50m1). The extracts  were
combined, washed with brine (15m1), dried and the solvent evaporated. The
residue was  purified by chromatography on silica eluting with DCMI
isohexaneIELOAc (10:82) to give 30 the title compound (13g. 56%) as a
solid. Nvik (CDCl3): 1.56 (m. IH). 1.88 (m, ZR), 2.13  (m, IH), 3.20
(dd.1H), 3.39 (dd, IH), 3.72 (m, 2H), 4.26 (m, 1H), 7.68 (d. 2H), 7.79 (d,
2H);  



miz 305. a 7 SEP 2006 WO 03/076436 PCTIGBO3I011963  Method 49
1-(3-Ethoxypronylsulphonyl)-4-bmmohenzene  1-Bromo-3-ethoxypropane (2.2g,
133mmol) was treated as described in the Method 4 S to give the title
compound (2.9g, 71%). NMR (CDC],) - 1.12 (l, 3H), 1.98 (m, 2H), 320 (m,  5
2H), 3.42 (m, 411), 7.70 (d, 21-f), 7.78 (d, 2H); m/z 307. Method 50
2-(4-(Benzylthio)ani li not-4-(1-isopropyl -2- methyl i midazol-5-y J)pyn m
i di ne The title compound was prepared by the procedure of Example 67
using the 1o appropri ate starting materials. NMR: 1.48 (d, 61i), 2.77 (s,
3H), 4.12 (s, 2H), 5.58 (m, III),  7.14 (m,1H), 7.20 (m, I1I), 7.28 (m,
61-3), 7.59 (d, 21-1), 8.18 (s, 1H), 8.61 (d. 11-1), 9.79 (s.  1H); mlz
416. Mel hod 51 15 1-(1-Moth MIcyclopropane)carhoxamide Oxalyl chloride
(8.24m1, 0.095mo1) and then DMF (few drops) were added to a  solution of
1-(I-melhylcyciopropane)carboxylic acid (9.42g, 0.094mo1) in DCM (150ml)
cooled at 5C and the mixture stirred at 5C 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 McOH cooled at 5C. 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 _p2 (s, 313),
6,62 (s,  1H), 6.85 (s, 1 H), 25 Method 52  1-Amino-1-methvlcvclopmpane
Bromine (2.87m?, 0.056mol) was added to a solution of sodium hydroxide (13
0.338mo1) in water (100ml) al 0-5C_ A slurry of
141-mcthylcyclopropane)carboxamide  (Method Si; 5.70g 0.056mo1) in water
(50m1) was then added and reaction mixture stirred at  30 5C for 2 hours,
then left to stand at ambient temperature for 24 hours- The mixture was
then heated at 80C for 2.5 hours, allowed to coal and mixture distilled to
give the title compound  (bp 75-SOC)- NMR: 0.2 (q, 211), 0.14 (q, 214),
0.96 (s, 3H), 1 .42 (s, 2H)_ 0 7 SEP 2606 



WO 1K11076436 PC ICB03100993  -64- Method 53 1,3-Di methoxy-2-methanesul
phonylo~gropane To a solaLion of 1,3-dimelhoxy-2-hydroxypropane (3.84g,
0.032mo1) in DCM (70m])  cooled at 5C was added triethyiamine (5ml,
0.036mol) followed by slow addition of 5 melhanesulphonyl chloride (2.72m1,
0,O35rnol)_ The mixture was then stirred at ambient  lempcraiure for 24
hours . The mixture was then absorbed onto silica gel and purified by flash
silica chromalography DCM:isohexane (3:1) to give the title compound
(3.74g, 59%). NMR  3.15 (s, 3H), 3.28 (s, 6H), 3.52 (d, 41.1), 4.78 (q,
1H)_ 1o Methods 54-55 The following compounds were prepared by the
procedure of Method 53 using the  appropriate starting materials, Meth
Compound NMR 54 1-Ethoxy-2- 1.10 (t, 3H), 1.28 (d, 311), 3.14 (s, 3H),
3.42-3-48  methanesulphonyloxypropanc (m, 211), 3.65 (m, 211), 4.78 (q, 1H)
55 1-Propoxy-2- 0.86 (t, 3H), 128 (d. 3H), 1.51 (q. 2H), 3.33-3.40
methanesulphonyloxypropane (m. 2H), 3.44 (d, 2H), 3.69 (d, 31-1), 4.78 (q.
1H)  Method 56 l5 1,3 -Di meth oxy-2-azi dopropane
1,3-Dimelhoxy-2-mcthanesulphonyloxypropane (Method 53; 3.74g, 19mmol) and
sodium aside (2.03g, 31mmol) in DMA (55m1) was heated al I1XYC for 8 hours
then left to  sland al ambient temperature for 24 hours_ The mixture was
diluted with water, extracted with  ErOAc, the extracts combined and washed
with water, dried and the volatiles removed by xo evaporation to give the
title compound (2.0g, 74%n) 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 I -propoxy-2-azi dopropane Method 55 i. -- - - - - - - - -
--- ---  



0 7 SEP 2006 WO 0 310 76-13 6 PCT/G13031110983  -65- Method 59 1 3-Di
melhoxy-2-am i noprouane 10% Palladium on charcoal (500mg) was added to a
solution of 1,3-dimethoxy-2- azidopropane (Method 56; 2g, 0.014mol) in
ethanoS (40rnI) and the mixture sti rred under an  5 atmosphere of hydrogen
at ambient temperature for 6 hours. The catalyst was removed by filtration
through diatomaceous earth and the filter pad washed with ethanol to give a
solo [ion  of the title compound in ethanol (20m1)_ Methods 60-61 la The
following compounds were prepared by the procedure of Method 59 using the
appropriate starting materials Meth Compound 5M 60 1-Ethoxy-2-aminopropane
Method 57  61 1-propoay-2-aminopropane Method 58  Method 62 1-[3 -NN-Dimeth
]amino ra llhia -4-bro tnobenaene 15 3-(Dimelhylamino)propyl chloride
hydrochloride (3.48g, 22mmol) was added in  portions to a suspension of
4-bromothiophenol (3.78g, 20mmo1) and potassium carbonate  (5.52g, 4Ommol)
in DMF (40m1) and the reaction mixture healed to 60C for l5 minutes. The
mixture was allowed to cool to ambient temperature and poured into water
(lOOml) and  extracted with ELOAc (2 x 100ml). Tice extracts were combined,
washed with brine (3 x 20 lOOm1). dried (Chcmclutcolumn 1010) and
evaporated to give the tole 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); mlx 276. Method 63 25 1-(9 3 3-Tri
luorooronvlthia)-4-bromobenxene 3-Bromo-1,1,1-trifluoropropane (64O1,
6mmol) was added to a mixture of4- bromothiophenol (945mg, 5mmol) and
potassium carbonate (760mg, 5.5mmol) in DMF (5ml)  and the reaction mix
lure healed at 40C for I hour- The mix lure was allowed to cool to  ambient
temperature. and poured into wafer (50m1) and extmcled with F_LOAc (2 x
30m1). The is 



1  0 7 SEP 2006 WO 03A176431 PCTIGB03100983  -66- extracts were combined,
washed wish brine (3 x 30m1), dried (Chemelul column 1010) and  evaporated
to give the Lille compound (1.36g, 95%) as a pale yellow oil. NMR 2.56 (m,
2H),  3.13 (t, 2H), 7.31 (d, 2H), 7.51 (d, 2I3); mlz 285 (M}). 5 Method 64
1-(1-BuLV hh i o]-4-bromobenzene The title compounds was synthesised in an
analogous method to Method 63. NMR  0.85 (t, 3H), 1-3 8 (m, 2H), 1.51 (m,
2H). 2.96 (1, 211). 7.23 (d, 211), 7.46 (d, 2H); m/z 244  10 Method 65 1- f
3-(N, N-Dimethylamino)oroo yl sulphonyll -4 -bromobenaene Ox one
(14g.23mmol) was added to a solution of 1-(3-(N,N-dimelhylamino)
propylthio]-1-bromobenaene (Method 62; 5.24g, 19_1mmol)1n McOH (150ml) and
water  15 (30m1) and the mixture was stirred at ambient temperature for 90
minutes. The reaction mix lure was poured onto an Isolute SCX-2 column,
washed MeOH (6 x 40m1) and the  produce elutedwiLh 2% methanolic ammonia
(10 x 40ml). The solvent was evaporated and  residue puri red by flash
chromatography on silica gel eluting wish DCM12% 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, 211), 3.32
(m, 2H), 7.81 (m. 411);  m/z 306. Method 66 I -(3.3.3-Trifluaropronyl su
lphonyl)-4 -brom oben zene 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 McOH (25m1) and water (5m1) and the  rruxture was stirred at ambient
temperature for 18 hours- The McOH 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 while solid. NMR 2.62 (m, 2H), 3-67 (m, 2H), 7-86 (s.
4H); mla 316 (M). t` 07 SEP 2066 



WO 03107fd 36 PCTIGH03100983  -67- Method 67 1-(1-Butyl
sulphonyl)-4-bromoben amine The title compound was synthesised from Method
64 in an analogous method to  Method 66. NMR: 0.80 (OH). 111 (m. 2H), 1.47
(m. 211), 3.29 (1, 2H), 7.78 (d, 2H), 7.86 (d,  5 2H); mlx 276 (M'-).
Method 68 3-Methoxy-1-pronanol methanesulphonatc Methanesulphony) chloride
(1.75m1, 22mmol) was added to a solution of 3-methoxy- 10 1-propanol
(1,81g.20mmoi) and trielhylamine (3.35m1, 24mmol) in DCM (40m1) cooled in
an ice bath and the mixture stirred at ambient temperature for 18 hours,
DCM (25m1) and  water (50m1) were added and the phases separated and the
aqueous layer was extracted with  DCM (25m1). The extracts were combined,
washed with water (50m1) and bri ne (50rnl), dried  (Chemelut column CIE
1010) and evaporated to give the utlecompound 3.25g (97%) as a pale 15
yellow oil. NMR 2.00 (m, 2H), 3.01 (s, 31.1), 3,35 (s, 3H), 3.49 (t, 2H),
4.38 (l, 2H).  Method 69 ]- 3-Melhoz ro Isu1 hon 1 -4-bromobenzene
Potassium carbonate (2.Sg; 20mmol) was added to a solution of
3-methoxypropan-l-yl  20 methansulphonale (Method 68; 3.25g, 19.3mmo1)
and4-bromothiophenol (3.48g, 18.4ramol)  in DMF (30m1) and the mixture
healed at 40C for 4 hours. The mixture was allowed to cool  to ambient
temperature, poured into water (1GUrni) and extracted with EtOAc (2 it
50ml). The  extracts were combined, washed with saturated aqueous sodium
hydrogen carbonate solution  (50ml) and bri ne (2 x 5Um1), dried
(Chemelutcolumn CE1010) and the volatiles removed by 25 evaporation. The
residue was dissolved in McOH (150m1) and water (30m)) and axone  (13.4g,
21.6mmol) was added in portions. The mixture was stirred at ambient
temperature for  I S hours. The McOH was evaporated, water (50ml) added and
the solution extracted with  DCM (3 it SOml). The extracts were combined,
washed with bri ne (50ml), dried (Chemelut  column CE1010), and evaporated.
The residue was purified by flash chromatography on silica 30 gel eluting
with iso-hexane . E[OAc (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 It. 2H), 7.70 (d, 2H), 7.78 (d, 211). ____ 



9 7 SEP 2006 WO 031076936 PCT1GH03100983  -68- Method 70
2-Fluompheny1guanidine bicarbonate Concentrated hydrochloric acid (6 ml) in
water (4.8ml) was added to a mixture of 2- fluoroaniline (7,94g, 71.2mmal)
and cyanamide (6.98g, 166mrnol) and the mixture heated at 5 115C for 2.5
hours. The reaction mixture was allowed to cool to ambient temperature and
the  solution was adjusted to pH 13 by careful addilion ^f 40%n aqueous
sodium hydroxide  solution. The aqueous solution was extracted with Ell7Ac
and the combined organic extracts  were dried (Na2SO4) and the vola[iles
removed by evaporation- The crude product was  dissolved in water (40 ml)
and carbon dioxide gas bubbled through the solution unti l the pH 10 of the
suspension remained constant (approximately pH 9)_ The precipitated solid
was  collected by filtration, washed sparingly wish water and dri ed to
give the title compound  (11.95g, 78%) as a while solid. NMR: 6.83 (m, 2H).
7.0 (m, 2H); mlz; 154. Methods 71.72 15 The following compounds were
prepared by the procedure of Example 46 using the  appropri ate starting
materi als 1-1  CTNXL.. eN__- //S`II  0 0 N N  Melh R' NMR Mlx SM  71 t Et
1.25 (l. 3H), 2.40 (s, 3H), 3.05 (q, 2H), 3.20 (s, 3H), 3.36 (t, 2H), 417
Meth 4A3 (q, 211). 4.92 (t. IR), 6.95 (d, 1H), 7.32 (brs, 111), 7.50 (s, 30
1 H), 7.72 (m. 4H), 8.35 (d, 1H) 72 i-Pr 1.48 (d, 611), 2.51 (s. 3H), 2.86
(m. 2H), 3.16 (s, 3H), 3.29 (l. 431 Meth  2H), 5.66 (septuplet, 111), 7.14
(d, 1H), 7.46 (s, 1H), 7.49 (t. 1N), 31  7.69 (d. 2H). 7.89 (d, 2H). 8.45
(d, 11!).9-88 (s. 1H) 2D 7 SEP 2Q+?6 



WO 0 310 76 43 6 PCTIGBO3100983  -69- Method 73 3-Hydroxyisoxaxole
Hydroxylamine hydrochlori de (35g, 0_Srnol) was added to a solution
o[sodium  hydroxide (58g, 1.45mo1) in water (580m1). McOH (600ml) followed
by ethyl propiol ate, 5 (38ml, 037mo1) in portions was then added and the
resulting solution stirred at ambient  temperature for 6 days. The mixture
was acidified to pH2 with concentrated hydrochloric acid  and then
saturated with sodium chloride. The solution was extracted with DCM (8 x
50Gml),  the extracts combined, dried and the solvent evaporated- The solid
residue was washed with  hot iso-hexane (3 x 300m1) and the final
suspension was allowed to cool and the resulting to solid was collected by
filtration, dried under vacuum to give the title compound (11.16g, 35%)  as
a white so]idcrystallised, NHiR 6.04 (s, 111), 8.43 (s, 111), 11.16 (s,
1H). mlz 85 (M')_  Method 74 Ethmvlcarbamoyl  15 To liquid ammonia (300rnl)
was added methyl propiolate (52.4g, 0.62mol) over 2  hours keeping the
temperature at 70C_ The ammonia was left to evaporate and the reaction
mixture evaporated in vacua to yield the title compound (43g) which was
used without any  further purification. Mpl: 54-55C220 Method 75 3-Oxo-23
-dihydro-I,2,5-thiadiazole  To a stirred solution of ethynylcarhamoyl
(Method 74: 43g, 0.62mo1) in water (310m1)  cooled in ice bath was added
ammonium thiosulphate (92,358, 0.62mol) in one portion- The  reaction was
allowed to warm to room temperature over 5 hours. To the reaction mixture
was 2s added a solution of iodine (79,2g, 0,31mol) in MeOH (11) rapidly
over 10 minutes to yield a  dark solution. Ammonium thiosu ph ate was added
until a yellow solution was obtained. The  solvent was evaporated to
approximately 400m1 and extracted ether (3 x 300m1). The ethereal  solution
was washed bri no (100ml), passed through phase separation paper and
evaporated in  vacua to yield the ti tic compound as a pale orange solid
(32.8g, 52%). Mpt: 70-7l'C_ 30 I-. - - - - - - - - - - - -  07 SEP 2006 WO
031076436 PCTIGBO31OO983  



-70- Method 76 3- [2-(r-Bu toxycarbonyl amino)ethoxyl-1.2.5-thi adi azolc
Di isopropyl azodicarboxxylate (1.lml. 5.5mmol) was added dropwise to a
solution of  2-(i-butoxycarbonylamino)ethanol (850l, 5.5mmoI), 3
-oxo-2,3-dihydro- L,2,5-th i adi azole 5 (Method 75; 510mg. 5mmol) and
triphcnylphosphine (1.44g. SSmmol) in TH? (20m1) and  the mixture was
stirred at ambient temperature for 18 hours. The solvent was evaporated and
the residue purified by flash chromatography on silica gel eluting with
iso-hexane ; EtOAc  (100:0 increasing in polarity to 4:1) to give the title
compound (1 _I7g, 95%) as a while solid.  NMR 1.38 (s, 91i). 3.31 (m, 211),
4.16 (l, 2H), 6.96 (m, 1H), 8.35 (s, 113); m/z 246. 10 Method 77 The
following compound was synthesised in an analogous method to Method 76
using  the appropri ate amine and heterocycle as starting materials. Meth
Compound NMR mlz SM  57 3-[3-(c- 1.36 (s, 911), 1.60 (in. 2H), 3.04 (q, 243
Meth  Buloxycarbonylamino) 2H), 4.17 (l, 2H), 6.24 (s. 1H), 6.83 73
propoxy]isoxazolc (m. 111). 8.61 (s, 1H) 15 Method 78
3(2-Aminoethoxy)-l.2.5-thiadiazolc hydrochloride 4M Hydrogen chlori de in
dioxane (1 OmI) was added to a solution of 3-[2-(r-
butoxycarbonylamina)ethoxy)-1,2,5-thiadiazole (Method 76; 1.17g. 4.74mmal)
in dioxane  (20m1) and the mixture was stirred al 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 7B.  Meth
Compound NMR nih SM  79 3-(3-Aminopropoxy) 2.02 (rrt, 2H), 2.83 (m, 2H),
4.24 (t, 2H), 143 Melh isoxazole hydrochloride 6.29 (s, 1H), 8.20 (s, 3H),
8.61 (s. IH) 77  25 F  0 7 SEP 2006 



WO 03/076336 - PCTIGBO3I00983  -71- Method 80 5-Bra mo- 1-ethyl-2-methyl i
m i dazol-5-v])-2- f 4-I N-(2_melho7.yethypsul ph amoyllani I ino
Dyrimidine Bromine (8l, 0_I4mmol) was added to a solution of
4-(1-ethyl-2-methylirnidazol-5- 5
yl)-2-[4-[N-(2-melhoxyelhyl)sulphamoyl]aniIino)pyrimidi ne (Method 71;
52mg, 0.13mmol)  in glacial acetic acid (2ml) heated at 60C The mixture was
healed at 60C for 4 hours, then  the solvent was removed by evaporated- The
residue was dissolved in DCM (20m1). washed  with saturated aqueous sodium
hydrogen carbonate solution (20ml), dried (Chemelut column  1005) and
purified by flash chromatography eluting wish DCMI2% metlianolic ammonia 10
(100:0 increasing in polarity to 97:3) to yield the title compound (37mg,
60%) as a while foam  NMR 1.25 (t, 3H), 2.50 (s, 3H), 3.15 (q, 2H), 3.26
(s, 3H), 3.42 (r, 2H), 4.33 (q. 211), 4.92 (1,  1H), 7.40 (s, 1H], 7.71 (d,
2H), 7.82 (m, 3H), 8.61 (s, IH); mlz 497. Method 81 15
2-f4-[N-(1-(4-Toluenesulphon lox 2-meth f ro2-yl)sulnhamovllaniling
l-4-(1,2- dimeth limidazol-5- f 'midine 2-
(4-[N-(1-Hydmxy-2-methylprop-2-yl)sul phamoyl] ani I i n o ]
-4-(1,2-dimethyl imi dazol- 5-yI)pyrimidine (Example 59; 2.36g, 5.66mmol)
was dissolved in dry pyridine (55ml) and the  solution stirred and cooled
to 0C under inert gas. 5olid p-toluenesulphonyl chlori de (5.61g, 20
29.4mmol) was added panionwise over 2 minutes. The reaction was stirred at
0C for 10  minutes and then at room temperature for 18hr. The reaction mix
Lure was diluted with water  (200ml) and the precipitated oil allowed to
settle out- The supernatant wafer layer was  decanled off and the rasidual
oil was washed with more water and this was decanted off. This  process was
repeated and then the oil partitioned between ELOAc (100ml) and water
(56m1). 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, 31.1), 7.20 (d, 1H). 7.43 (d, 2H). 7.55 (s,
1H), 7.65 (m, 5H), 7.87 (d, 2H), 8.45 (d, 11-1), 9.9 (s, 1H); m/z 571. 30 0
7 SEP 2006 WO 03/076436 PCTIGB03/00983  -72- 



Method 82 1- (3-Hydroxypron yl lh io)4-n i troben xene 3-Chloropropanol
(6.0g, 63.5mmo1) was added dropwise to a solution of4- nitrothiophenol
(8.2g, 52.9mmo1) and sodium hydroxide (3.2g) in wafer (I20m1) stirred and
5 heated at SO'C_ under nitrogen and the mixture heated at 80C for 205
minutes. The mixture was allowed to cool and then extracted with EIOAc
(2x100ml). The extracts were combined,  washed with water (50ml) and brine
(50ml), dried and evaporated to give the lisle compound  (11_1g, 98%)_ NMR
(CDC13) 1.99 (m, 2H), 3.18 (l, 2H), 3.81 (m, 2H), 7.35 (d, 2H), 8.13 (d,
2H). 10 Method 83  4-(3-1lydroxypropyl thio)ani l ine Iron powder (330mg)
and conc. hydrochloric acid (0.3 ml) were added to a solution of  1-(3
-hydroxypropylth i o)-4 -nitrobenzene (Method 82; 1g, 4_69mmol) in ethanol
(6ml) and 15 water (3ml). The mixture was stirred and healed al 90C for 3
hours, further iron powder  (304mg) and cone- HO (02ml) were added and
heating continued for a further 2 hours. The  volaGles were removed by
evaporation and wafer (20m)) added to the residue. The mix lure  was
acidified to pH 1 with 2M hydrochloric acid, filtered through diatomaceous
earth, and the  filtrate washed with ELOAc (2x25m)). The aqueous layer was
basified to pH11 with cone. 20 aqueous sodium hydroxide solution and
extracted with EIOAc (2x25ml)_ The ex tracts were  combined, washed with
brine (15 ml). dried and evaporated under reduced pressure to give the
title compound (900mg, 100%). m/2 184. Method 84 25
44(1-Isouropyl-2-methylimidaaol-5-yl)-2-14-(3-hydmxypmpylrhio)anilinolpyrim
idine  2M Hydrochloric acid (10ml) and cyanamide (500mg) were added to a
solution of 4- (3-hydroxypropyl thio)ani I i ne (Method 83; 900mg) in
ethanol (10m)). The mixture was stirred  under relux for 19 hours and
further 2M hydrochloric acid (0.5m1) and cyanamide (400mg)  were added and
heating continued for a further 6 hours. The volatiles were removed by 30
evaporation, wafer (5 ml) was added to the residue and the mixture basificd
with concentrated  sodium hydroxide solution to greater than pH11. The
aqueous mix lure was extracted with  EtOAc (2x30 ml) washed with water (5
ml) and brine (10 m)). The organic extracts were  combined evaporated, and
azcolroped with methanol to give cru de 4-(3-hydroxypropylthio) U 7 SEP
2006 



WO 0 310 7 6 43 6 PC[IC.003RW993  -73- phenylguanidine (880 mg) as a purple
oil (mlz 226). This crude product was treated with 5-(3-
dimethylaminoprop-2-en-l-oyl)-1-isopropyl-2-melhylimidazole (Method 24;
400mg.  1.81mmol) as described in Method 30 to give the tiLIP, compoand
(400mg, 58%n)_ NMR: 1A4  (d. 61.1.).1.68 (m, 2H), 2.92 (t, 2H), 3.34 (s,
311), 3.49 (m, 2H), 4.52 (1, IH), 5.70 (sepl, 1H), 5 7.05 (d, 1H), 7.30 (d,
2H), 7.42 (s, Ill). 7.64 (d, 211), 8.39 (d, IH), 9.51 (s, 1H); rnlz 384.
Method 85 4- 1-Iso ra l-2-meth limidazol-5- 12- 4 -ma holinc ro]lhio
ani11no midine  4-(1-Isopropyl-2-methyl i midazol -5
-yl)-2-[4-(3-hydroxypropyl lhio)ani lino] pyri midi ne  10 (Method 84;
250mg, 0.65mmol) was suspended in DCM (8ml) and acelonilrile (2m1) and the
stirred al room temperature under nitrogen. Triethylamine (100)iI) was
added followed by  dropwise addition of methane sulphonyl chloride (50111)_
The mixture was stirred for 2.5 hours  and then allowed to stand for 18
hours- The volaliles were removed by evaporation, the  residue dissolved in
acetonittile (5 ml). and morpholinc (I 20l) and potassium carbonate (50 15
mg) were added. The mixture was stirred and healed at 80C for 3.5 hours and
then the  volatiles were removed by evapomlion. The residue was partitioned
between EtOAc (50 ml)  and water (20 ml). The aqueous layer was basifed to
p119 with sodium bicarbonate solution.  The phases separated and the
aqueous Iayerre-ex tracted wish 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%) mlz 453. Method 86 441 -Ise ro l-2-mesh
limidazol-5- 1 -2- [4 mesh lthio anilina rimidine A mixture of
N-[4-(melhyllhio)phenyl]guanidine t (1 g. 5.5 mmol) and 5-(3 25
dimelhylaminoprop-2-en-l-oyl)-1-isopropyl-2-methylimidaxolc (Method
24-.1,22g, 5.5  mmol) in toluene (10m1) was heated at rellux For 24 hours.
The mix lure was allowed to cool  to 60C, diluted with isohexane (IQmi) and
then cooled to 5C. The resulting precipitate was  collected by filtration,
washed with toluene / isohexane (1:1) and dried at 50C under vacuum  to
give the title compound (1 3g, 70%). NMR- 1-51 (d, 6H). 2.45 (s, 311), 2.73
(s. 311), 5.53 30 5.66 (m, 1H), 7.12 (d, 1H), 7.26 (d, 21-I), 7.64 (d, 2H)
8.00 (s, 1H), 8.58 (d, 1H). 9.70 (s, IH);  mlz 340. Q 7 SEP 2006 WO
03/11711436 PCTICII03100983  



-74- t See for example Alexandria Journal of Pharmaceutical Sciences
(1988), 2(2) 130-2, Archive  derPharmazie (Weinheim, Germany) (1985). 318
(11), 1043-5, and Archive derPharmazie  (Weinheim, Germany) (1979), 312
(5). 426-31 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):
Tablets mgllablet  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 II mg/tablet  Compound X 50  Lactose PhEur 223.75
Croscarmellose sodium 60  Maize starch 15.0  Polyvinylpyrralidone (5% wlv
paste) 2.25  Magnesium stearate 3.0 10 (c): Tablet I1I mgltable(  Compound
X 1.0  lactose Ph.Eur 93.25  Croscarmellose sodium 4.0  Maize starch paste
(5% wIv paste) 0.75  Magnesium stearate 1.0 0 7 SEP 2006 WO 031076436
PCr'ICB03100983  .75.  (d): Capsule mglcapsule Compound X 10  



Lactose Ph. Eur 489.5  Magnesium stearale 1.5 (e): Injection I (50 mg/ml)
Compound X 5.0% w/v  1M Sodium hydroxide solulian 15.0% VIv 0.1M
Hydrochloric acid (to adjust pH to 7,6)  Polyethylene glycol 4M 4.5% wIv
Water for injection 10 100%  (f): Injection 11 10 mg/mi  Compound X 1.0%
w/v  Sodium phosphate BP 3,6% wlv  0.IM Sodium hydroxide solution 15.0% VIV
Water forinjcction to 100% (g): Injection III (1mglml,buffered to p116)
Compound X 0.1% w/v Sodium phosphate BP 2.26% wlv  Citric acid 0.38%w/v
Polyethylene glycol 400 3.5% w/v  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 enteri c coated by
conventional means, for  example to provide a coating of cellulose acetate
phthalasc. 10 76 0 7 SEP 2096  Claims 1. A compound of the formula (IA),
(IB), (IC), (ID), (IE), (IF) and (IG) of the generic  structure of formula
(I}: H (R2)P  R Z/5  a O O  R,N 



N  5 R wherein:  i) a compound of formula (IA) is selected from:  H
N,~~rN~a R2  I N S`N1R 1  O O  N 10 (IA)  wherein: Rr is
2-(pyrazolyl-1-yl)ethyl, 3-(isoxazol-3-yloxy)propyl,
2-(isothiazol-3-yIoxy)elhyl,  2-(thiadiazol-3-yloxy)ethyl,
1,3-dihydroxyprop-2-yl, 1-methyl-1-hydroxymethylethyl, 1,1 -dimethylpropyl,
l-methylcyclopropyl, i-butyl, 2-morpholino-1,1 -dimethylethyl, 15
2-pyrrolidin-l-yl-1,I-dimethylethyl, 2-methylthio- 1, 1 -dimethylethyl,
1,3-dim ethoxyprop-2-yl,  l-methoxyprop-2-yl, 1-hydroxyprop-2-yl,
1-ethoxyprop-2-yl, 1-propoxyprop-2-yl, ethoxyethyl  or
2-methoxy-1,1Aimethylethyl; and R2 is hydrogen; or R' and R2 together form
2,2-dimelhylaziridin-l-yl; 20 or a pharmaceutically acceptable sail or an
in vivo hydrolysable ester thereof;  ii) a compound of formula (IB) is
selected from: l:. 77 D 7 SEP 2096  H INYN I~ H  N / N.  R l5`, R 0 0  (IB)
wherein:  



R' is pyrid-2-ylmcthyl, 2-(2-methyl-1,2,4-triazol-5-yl)etfiyl,
2-pyrid-2-ylethyl, 5 2-pyridazin-3-ylethyl,
2-(3,5-dimethyltriazol-4-y])elhyl, 2-pyrid-3-ylethyl, 2-methoxyethyl,
3-(5-methylpyrazol4-yl)propyl, 2-trilluoromethylpyrid-5-ylmethyl,
2-pyridazin-4-ylethyl,  1,I-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  R2 is
hydrogen or cyano; 10 or a pharmaceutically acceptable salt or an in vivo
hydro]ysable ester thereof;  provided that when R1 is 2-methoxyethyl, R2 is
cyan; iii) a compound or formula (IC) is selected from:  H NYN R ~N S~NR'
0 0  N N (IC)  15 wherein: R1 is hydrogen, heterocyclyl, C,-6alkyl or
Ci-6alkoxyC1-balkyl; wherein R' may be  optionally substituted on carbon by
one or more hydroxy, carboxy, C1~alkoxy,  C14,alkoxyearbonyl,
NN-(CI-6alkyl)zamino, hcterocyclyl, C3-6cycloalkyl and
C1.6alkoxyCi.6alkoxy, and wherein if a heterocyclyl contains an -NH-
moiety, that nitrogen 20 may be optionally substituted by CI.salkyl or
benzyl;  Rr' is hydrogen, halo or cyan; or a pharmaceutically acceptable
salt or an in viva hydrolysable ester thereof; i: a 7 SEP 2nds  78 provided
that when R1 is 2-methoxyethyl, cyclopropylmethyl or pyrid-2-ylmethyl, R2
is not  hydrogen; iv) a compound of formula (ID) is selected from:  H H  R
N ,SAN Ri  



p O  RAN \--N  5 (ED)  wherein: R' is hydrogen, C1Aalkyl, C -4alkenyl,
C24alkynyl, C3.6cycloalkyl,  C34cycloalkylCi_3alkyl, a heterocyclyl or
heterocyclylC1-;alkyl; wherein R' may be optionally  substituted on carbon
by one or more methyl, ethyl, melboxy, ethoxy, propoxy, i o
trifluoromethyl, trifluoromethoxy, 2,2,2-trifluoroethoxy or
cyclopropyhnethoxy, and wherein  if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by  one or more methyl,
ethyl, aectyl, 2,2,2-trifluoroethyl or methoxyethyl; RZ is hydrogen, halo
or cyano;  R3 is C2.6alkyl; 15 or a pharmaceutically acceptable salt or an
in vivo hydrolysable ester thereof,  v) a compound of formula (IE) is
selected from: H Onp  NyN f  ` / H  .N. R /S R  O O  R_N (f')  wherein: 20
Rr is hydrogen, Ci-0alkyl, C2alkenyl, C2Aalkynyl, C3~cycloalcyl,
C35cycloalkylCj.3alkyl, a heterocyclyl or heterocyclylCj.3alkyl; wherein R3
maybe optionally  substituted on carbon by one or more methyl, ethyl,
mcthoxy, ethoxy, propoxy, 79 0 7 SEP 2006  trifluoromethyl,
trilluoromethoxy, 2,2,2-trifluoroethoxy or cyclopropyhnethoxy, and wherein
if said hetero cyclyl contains an -NH- moiety that nitrogen maybe
optionally substituted by  one or more methyl, ethyl, acetyl,
2,2,2-trilluoro ethyl or methoxyethyl; R2 is halo, cyano, C1-3alkyl or
CI-3alkoxy-, 



s p is 1-2; wherein the values of R2 maybe the some or different;  R3 is
hydrogen, halo or cyano; R" is C11.a]kyl; or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof;  provided that said compound
is not 1o
4-(1,2-dimethylimidaxol-5-yl)-2-[2-methoxy-4-(N-methylsulphamoyl)-5-methyla
nilinojpyrimi  dine; vi) a compound of formula (IF) is selected from: N N
(R2)s  R ` N  ^ O  R=N N. R  l5 wherein: R' is C14alkyl, C alkenyl, C2A
alkynyl, Cy6cycloalkyl, C3-6cycloalkylC1-3alkyl, a  heterocyclyl or
heterocyclylC1-3alkyl; wherein R' maybe 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 20 helerocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by one or  more methyl,
ethyl, acety], 2,2,2-trilluoroelhyl or methoxyelhyl; R2 is halo, cyano,
CI-3alkyl or CI..3alkoxy, p is 0-2; wherein the values of R2 maybe the same
or different;  R3 is hydrogen, halo or cyano; 25 R4 is C2-Wkyl; 07 SEA 700&
so R5 is Ci.salkyl or C2.6alkenyl; wherein R5 may be optionally substituted
on carbon by  one or more methoxy, ethoxy, propoxy, trifluoromethyl,
trifluoromethoxy,  2,2,2-trifluoroelhoxy or cyclopropylmethoxy; or a
pharmaceutically acceptable salt or an in vivo hydrolys able ester thereof;
5 vii) a compound of formula (IG) is selected from: ~p H (R2)P  ~YN 



H  R N SAN Rm 0 0  R N (IG)  wherein: Rr is C14a1kyl, C2-0alkenyl,
C2-4alkynyl, C3.6cycloalkyl, C3 cycloalkylC1-3alkyl, a to heterocyclyl or
heterocyclylC I -3alkyl; wherein R' may be optionally substituted on carbon
by  one or more methyl, ethyl, methoxy, ethoxy, propoxy, lrifluoromethyl,
trifluoromethoxy,  dimelhylarnino, 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-t tluoroethyI or melhoxyethyl; 15 Ra is halo, cyano,
Cm-3alkyl or Cm-3alkoxy; p is 0-2; wherein the values of R2 may be the same
or different;  R' is hydrogen, halo or cyano; R" is n-propyl or Ca 6alkyl;
or a pharmaceutically acceptable salt or an in vivo hydralysable ester
thereof  20 2. A compound of formula (I) according to claim 1 which is a
compound of formula  (IA), or a pharmaceutically acceptable salt or an in
vivo hydrolysable ester thereof. 3. A compound of formula (IA) selected
from: 25 2-{4-[N-(2-ethoxyethyl)sulphamoyllanilino)
-0-(1,2-dimethylimidazol-5-yl)pyrimidine;  2-
(4-[N--(t-butyl)sulphamoyl]anilino}4-(1,2-d
imethylimidazol-5-yl)pyrimidine;
2-{4-[N-(1-ethoxyprop-2-yl)sulphamoyl]anilino}-4-(1,2-dimethylimidazol-5-yl
)pyrimidinc; 81 0 7 SEP 2006  2- (4 -[N-(1-propoxypmp-2-yl)sulphamoyl]
anilino ] A-(1,2-dimethylimid azol-5-yl)pyrimid ine;  and 2-
(4-[N-(1-methylcyclopropyl)su]phamoyl]anilino}-4-(I,2-dimethylimidazol-5-yl
)pyrimidire;  or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof 5 4. A compound of formula (I) according to
claim I which is a compound of formula  (IS), or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester thereof. 5. A compound of
formula (IS) selected from-, 



la
4-(1-ethyl-2-methylimidazol-5-yl)-2-(4-[N-(2-ethoxyethyl)sulphamoyl]anilino
}pyrimidine;  2-{4-[N-(2-isopropoxyethyl)sulphamoyl]anilino)
-4-(1-ethyl-2-methylimidazol-5- y1)pyrimidine;
2-{4-[N-(2-propoxyethyl)sulphamoyl]anilino}-4-(1-ethyl-2-methylimidazol-5-y
l)pyrimidine;
2-{4-[N-(1,1-dimethylprop-2-ynyl)sulphamoyl]anilino}-4-(1-ethyl-2-methylimi
d azol-5 15 yl)pyrimidine; and 2- (4- [N-(2-vinyloxyethyl)sulphamoy1]
anilino) A41-ethyl-2-methylimidazol-5-yl)pyrimidine;  or a pharmaceutically
acceptable sail or an in vivo hydrolysable ester thereof. 6. A compound of
formula (1) according to claim I. which is a compound of formula  20 (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 viva hydrolysable ester thereof,
wherein R1 is hydrogen, 2-methoxyethyI, methyl, 2-ethoxyethyl,
2-isopropoxyethyl,  25 2-propoxyethyl, 2-(cyclopropylmethoxy)ethyl,
3-(I-butoxy)propyl,  3-[2-(2-cthoxyethoxy)ethoxy]propyl,
3-(2-methoxyethoxy)propyl. carboxymethyl,  t-butoxycarbonylmethyl,
2-hydroxyethyl, 2-(N-methylpyrrolidin-2-yl)ethyl,
N-ethylpyrrolidin-2-yhnethyl, 2-pyrrolidin-1-ylethyl, 2-morpholinoethy],
3-morpholinopropyl,  N-benzylpiperidin-4-yl, 2-piperdin-1-ylelhyl,
2-dimethylaminoethyl, 2-dicthylaminoelhyl or  30 methoxycarbonyhnethyl; and
R2 is hydrogen or bromo; provided that when R' is 2-methoxyethyl R2 is not
hydrogen. 82 SEP 2006  S. A compound of formula (C) selected from: 4-(l
-isopropyl-2-melhylimidazol-5-yl)-2-{4-[N-(2-ethoxyethyl)sulphamoyl]anilino
}  pyrimidine; 5
4(1-isopropyl-2-methylimidazol-5-yl)-2-{4-[N-(2-isopropoxyethyl)sulphamoyl]
anilino)  pyrimidine;
4-(1-isopropyl-2-methylimidazol-5-yl)-2-{4-[N-(2-propoxyethyI)sulphamoyl]an
ilino}  pyrimidine; 4(l
-isopropyl-2-methylimidazol-5-yl)-2-(4-{N-[2-(cyclopropyImethoxy)ethyl]sulp
hamoyl)  to anilino)pyrimidine; and
4-(1-isopropyl-2-methylimidazol-5-yl)-2-{4-[N-(methyl)sulphamoyl]anilino}
pyrimidine;  or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. 



9. A compound of formula (1) according to claim 1 which is a compound of
formula  is (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 R' is cyclopropyl, 2-methoxyethyl, 2-ethoxyethyl or
tetrahydrofur-2-ylmethyl;  20 R2 is hydrogen; and R' is ethyl, propyl or
isopropyl. 11. A compound of formula (ID) selected from:
4(1-isopropylimidazol-5-yl)-2-{4-[N-(cyclopropyl)sulphamoyl]anilino)
pyrimidine;  25
4-(I-isopropylimidazol-5-yl)-2-{4-[N-(tctrahydrofir-2-ylmcthyl)sulphamoyl]a
niline)  pyrimidine; 4-( l -propylimidazol-5-yl)-2-
(4[N-(2-methoxycthyl)sulphamoyllanilino}pyrimidine;  4(1-ethylimid
awl-5-yl)-2- (4-[N-(2-methoxyethyl)s ulphamoyl] anilino }pyrimid ine; and
4-(l -isopropylimidazol-5-yl)-2- {4-[N-(2-mclhoxyethyl)sulphamoyl]anilino)
pyrimidine; 30 or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. - - - - - - - - - - -  83 7 SEP 2U06  12. A
compound of formula (1) according to claim I which is a compound of formula
(IE), or a pharmaceutically acceptable salt or an in vivo hydrolysable
ester thereof. 13. A compound of formula (IE) according to claim 12, or a
pharmaceutically acceptable  5 salt or an in vivo hydrolysable ester
thereof, wherein R' is hydrogen or 2-methoxyethyl;  R2 is fluoro; p is 1;
R' is hydrogen; and  to R" is methyl. 14. A compound of formula (IE)
selected from; 2- {4-[N-(2-methoxye thyl)su lphamoyl] -2-fluaroanilino }
-4-(1,2-dimethylimidazol-5- yl)pyrimidine; and i 5
2-(4-sulphamoyl-2-fluoroanilino)-4-(1,2-dimethylimidazol-5-yl)pyrimidine;
or a pharmaceutically acceptable salt or an in viva hydrolysable ester
thereof. 15. A compound of formula (1) according to claim I which is a
compound of formula  (1F), 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 hydrolysablc ester thereof;
wherein R' is methyl, 3-dimethylaminopropyl, 3-methoxypropyl,
3,3,3-trifluoropropyl, butyl,  benzyl, tetrahydrofur-2-ylmethyl,
3-ethoxypmpyl or 3-morpholinopropyl; 25 pis O: R' is hydrogen or promo;  RQ
is isopropyl; and RS is methyl.  30 84 Q 7 SEP 2006  17. A compound of
formula (IF) selected from:
4-(1-isopropyl-2-methylimidazol-5-yl)-2-(4-mesylanilino)pyrimidine;
4(1-isopropyl-2-methylimid awl-5-yl)-2-[4-(letrahydrofur-2-ylmethylsu
lphonyl)anilino]  pyrimidine; 5
4-(1-isopropyl-2-rnethylimidazol-5-yI)-2-[4-(3-ethoxypropylsu]phonyl)anilin
o]pyrimi dine;  4-(1-isopropyl-2-methylimid azol-5-yl)-2-
[4-(3-methoxypropylsulphonyl)anilino]pyrimid ine;  and
4-(1-isopropyl-2-methylirnidazol-5-yl)-2-[4-(3-N.N-dimethyl
aminopropylsulphonyl) anilino]  pyrimidine; 10 or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester [hereof. 18. A compound of
formula (I) according to claim 1 which is a compound of formula  (IG), or a
pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
15 19. A compound of formula (IG) according to claim 18, or a
pharmaceutically acceptable  salt or an in vivo hydrolysable ester thereof;
wherein R' is 2-methoxyethyl, 2-ethoxyethyl or cyclopropyl;  pis 0; R3 is
hydrogen; and 20 R-0 is n-propyl or isobutyl. 20. A compound of formula
(IG) selected from: 4-(1-propyl-2-methylimidazal-5-yl)-2-
(4-[N-(2-ethoxyelhyl)sulphamoyl]anilino}pyrimidine;
4-(1-prnpyl-2-methylimidazol-5 -yl)-2- {4-[N-(2-methoxyethyl)sulphamoyl]
anilino } 25 pyrimidine; 



4-(1-propyl-2-methylimidazol-5-yl)-2- { 4-[]V-(cyclopropyl)sulphamoyl]
anilino }pyrirnidine;  4-(1-1sobutyl-2-methylimid azoi-5-yl)-2-
(4-(N-(2-methoxycthyl)sulphamoyl]anilino }  pyrimidine; and
4-(1-isobutyl-2-methylimid azol-5-yl)-2-
(4-[N-(2-ethoxycthyl)sulphamoyl]anilino } pyrimidinc;  30 or a
pharmaceutically acceptable salt or an in vivo hydrolysab]e ester thereof,
85 0 7 SEP 2086  21. A pharmaceutical composition which comprises a
compound of formula (1), or a  pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, according to anyone of  claims 1-20, in
association with a pharmaceutically-acceptable diluent or carrier. 5 22. A
compound of the formula (I), or a pharmaceutically acceptable salt or in
viva  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 (1), or a pharmaceutically acceplab] e salt or in
viva  10 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 (1), or
a pharmaceutically acceptable salt or in  vivo hydrolysable ester thereof
according to anyone of claims 1-20, in the manufacture of a  medicament for
use in the production of a cell cycle inhibitory (anti-cell-proliferation)
effect  15 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), 20 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. 25 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  30 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.
0 l SEP 2096  



86 28. A compound of the formula (1), 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-pro
liferation) effect in a warm-blooded animal such as man. 5 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 leukacmias),
fibroproliferative and differentiative disorders,  psoriasis, rheumatoid
arthri [is, Kaposi's sarcoma, haemangioma, acute and chronic
nephropathies, atheroma, athero sclerosis, arterial reslenosis, autoimmune
diseases, acute and to chronic inflammation, bone diseases and ocular
diseases with retinal vessel proliferation.  30. A compound of the formula
(1), or a pharmaceutically acceptable salt or in viva  hydrolyzable ester
thereof, according to any one of claims 1-20, for use in the treatment of
cancer. l5 31. A compound of the formula (1), 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, panerealie cancer, ovarian cancer, liver cancer, kidney cancer,
skin cancer and  20 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 ft m the treatment of
malignant conditions  25 with pharmaceutical agents. 


