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The invention relates to pyrimidine derivatives, or
pharmaceutically acceptable salts  or in vivo
hydrolysable 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 mauufacture of said
pyrimidine derivatives, 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. 10 The cell cycle is fundamental
to the survival, regulation and proliferation of cells
and  is highly regulated to ensure that each step
progresses in a timely and orderly manner. The
progression of cells through the cell cycle arises
from the sequential activation and  de-activation of
several members of the cyclin-dependent kinase (CDK)
family. The  activation of CDKs is dependent on their
interaction with a family of intracellular proteins 15
called cyclins. Cyclins bind to CDKs and this
association is essential for CDK activity (such  as
CDKI, CDK2, CDK4 and/or CDK6) within the cell.
Different cyclins are expressed and  degraded at
different points in the cell cycle to ensure that
activation and inactivation of  CDKs occurs in the
correct order for progressi on through the cell cycle.
Moreover, CDKs appear to be downstream of a number of
oncogene signalling  20 pathways. Deregulation of CDK
activity by upregulation of cyclins and/or deletion of
endogenous inhibitors appears to be an important axis
between mitogenic signalling pathways  and
proliferation of tumour cells. Accordingly it has been
recognised that an inhibitor of cell cycle kinases,
particularly  inhibitors of CDKI, CDK2 and/or CDK4
(which operate at the G2/M, Gl/S-S-G2/M and 25 G1-S
phases respectively) should he of value as an active
inhibitor of cell proliferation, such  as growth of
Mammalian cancer cells. The inhibition of cell cycle
kinases is expected to be of value in the treatment of
disease states associated with aberrant cell cycles
and cell proliferation such as cancers (solid  tumours
and leukemias), fibroproliferative and differentiative
disorders, psoriasis, rheumatoid 30 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. WO 211115/1175-t i1 -2, PCIA; R 2{N1510
IH13E13 WO 02/20512,WO 03/070435, WO 031076436, WO
03/076434 and WO 03/076433  describe certain
2-anilino-4-imidazolylpyrimidine derivatives that
inhibit the, effect of cell  cycle kinascs. The
present invention is based on the discovery that a
novel group of
2-(4-heteroeyclylanilino)-4-imidazolylpyrimidines
surprisingly inhibit the effects of cell cycle 5
kinases showing activity against CDK1 and CDK2,
particularly CDK2, and thus possess
anti-cell-proliferation properties. The compounds of
the present invention are not specifically  disclosed
in any of the above applications and we have
surprisingly round that these  compounds possess
beneficial properties in terms of one or more of their
pharmacological  activity (particularly as compounds
which inhibit CDK2) and / or pharmacokinetic, 10
efficacious, metabolic and toxicological profiles that
make them particularly suitable for in  vivo
administration to a warns blooded animal, such as man.
In particular these compounds  show improved physical
and metabolic properties compared to those previously
disclosed.  Accordingly, the present invention
provides a compound of formula (I): 15 (I) wherein:
Ring A is a nitrogen linked 4-7 membered saturated
ring which optionally contains an additional nitrogen,
oxygen or sulphur atom; wherein if Ring A contains an
additional .  nitrogen atom that nitrogen may be
optionally substituted by R7; 20 R' is halo, nitro,
cyano, hydroxy, amino, carboxy, carbamoyl, mercapto,
C1-6alkyl,  C1-6alkoxy, C2-5 alkenyl or C2-6alkynyl; p
is 0-4; wherein the values of R1 may be the same or
different; R2 is selected from halo, nitro, cyano,
hydroxy, trifluoromethoxy, amino, carboxy,  carbamoyl,
mercapto, azido, sulphamoyl, C1-6alkyl, C2-6alkenyl,
C2-6alkynyl, C1-6alkanoyl,  25
N-(C1-C6alkyl)carbamoyl, N, N (C1-6alkyl)2carbamoyl,
carbocyclyl-R34-, heterocyclyl-R35-, C5-6aIky1S(O)a
wherein a is 0 to 2, C1-6alkoxycarbonyl, N-(C I
-6alkyl)sulphamoyl or WO 20o5/1115-161 



-3 P('TIG B20ilii0003f13 N,N-(C1-6aIkyl)2suiphamoyl;
wherein R2 independently may be optionally substituted
on  carbon by one or more RR; or R2 is -NHR9, -NR10R11
or -O-R12; q is 0-2; wherein the values of R2 maybe
the same or different; R3 is halo, nitro, cyano,
hydroxy, trifluoronlethyl, trifluoromethoxy, amino.
carboxy,  5 carbamoyl, mercapto, sulphamoyl,
C1-3alkyl, C2-3alkenyl, C2-3alkynyl, C1-3alkoxy,
C1-3alkanoyl, N-(C1-3alkyl)amino,
N,N-(C1-3alkyl)2amino, C1-3alkanoylamino,
N-(C1-3alkyl)carbamoyl, N,N-(C1-3alkyl)2carbamoyl,
C1-3alkylS(O)n wherein a is 0 to 2,
N-(C1-3alkyl)sulphamoyl or N,N-(C1-3alkyl)2sulphamoyl;
wherein R3 may be independently  optionally
substituted on carbon by one or more R13; 10 n is 0 to
2, wherein the values of R3 may be the same or
different; R4 is hydrogen, C1.6alkyl, C.6alcenyl,
C2.6alkynyl, carbocydyl or a carbon-linked
heterocyclyl; wherein R4 may be optionally substituted
on carbon by one or more R14; and  wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may
be optionally  substituted by a group selected from
R'S; 15 R$ and R6 are independently selected from
hydrogen, halo, nitro, cyano, hydroxy,
tritluoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, C1-6alkyl, C2-6-alkenyl,  C2-6aIkynyl,
C1-6alkoxy, C1-6alkanoyt, C1-6alkanoyloxy,
N-(C1-6alkyl)amino,  N,N-(C1-6alkyl)2amino,
C1-6alkanoylamino, N-(C1-6alkyl)carbamoyl,
N,N-(C1-6alkyl)2carbamoyl, C2-6allylS(O)a wherein a is
0 to 2, C1-6alkoxycarbonyl, 20 AF
(C1-6alkyl)sulphamoyl, ,N,N (C1-6alkyl)2sulphamoyl,
C1-6alkylsulphonylamino,  C3-8cycloalkyl or a 4-7
membered saturated heterocyclic group; wherein R5 and
R6  independently of each other may be optionally
substituted on carbon by one or more R36; and  wherein
if a 4-7 membered saturated heterocyclic group
contains an -NH- moiety that  nitrogen may be
optionally substituted by a group selected from R'7;
25 R7, R9, 0, R11 and R' are independently selected
from C1-6alkyl, C1-6alkanoyl,  C1-6alkylsulphonyl,
C2-6alkenylsulphonyl, C2.6alkynylsulphonyl,
C1-6alkoxycarbonyl,  carbamoyl,
N-(C1-6alkyl)carbamoyl, N,N-(C1-6alkyl)carbamoyl,
carbocyclyl, heterocyclyl,  carbocyclyl-R18 or
heterocyclyl.-R19-; wherein R7, R9, R1, R;' and Rl2
may be independently  optionally substituted on carbon
by a group selected from Rte; and wherein if said 30
heterocyclyl contains an -NH- moiety that nitrogen may
be optionally substituted by R2';  



R14 and R24 are independently selected from halo,
nitro, cyano, hydroxy, amino,  carboxy, carbamoyl,
mercapto, sulphamoyl, C1-6alkyl, C2-6alkenyl,
C2-6alkynyl, C1-6alkoxy,  C2.6alkenyloxy,
C2.6alkynyloxy, C1-6alkoxyC1-6alkoxy,
C1-6alkoxyC1-6alkoxyC1-6alkoxy, WO 200S/07:M61 PCTIG
g2nf}sjunn3o3 -4 C1-6alkanoyl, C1.6alkanoyloxy,
N-(C1-6alkyl)amino, N,N-(C1-6alkyl)2amino,
C1-6alkanoylamino, N-(C1-6alkyl)carbamoyl,
N,N-(C1-6alkyl)2carbamoyt, C3-6alkylS(O),  wherein a
is 0 to 2, C1-6alkoxycarbonyl, N
-(C1-6alkyl)sulphamoyl,  N;N-(C1.6aIkyl)2sulpltatnoyl,
C1-6alkylsulphonylamino, carbocyclyl, hetcrocyclyl, 5
carbocyclylC1-6alkyl-R22-, heterocyclylC1-6alkyl-R23-,
carbocyclyl-R24- or hctcroeyclyl-R25-;  wherein R14
and R2 maybe independently optionally substituted on
carbon by one or more  R26; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may
be optionally  substituted by a group selected from
R27; R15 R19 0, R23 R24 Ras R14 or R35 are
independently selected from -0-, -~N(R28)-,  to
-C(O)-, -N(R25C(O)-, -C(O)N(R30)-, -S(O)2-,
-SO2N(R31)- or -N(R32)SO2-; wherein R28, R29,  R30,
R31 and R32 are independently selected from hydrogen
or Ct.6alkyl and s is 0-2; RI$, R'7, R2' and R27 and
are independently selected from C1-6alkyl,
C1-6alkanoyl,  C1-6alkylsulphonyl, C1-6alkoxycarbonyl,
carbamoyl, N-(C1-6alkyl)carbamoyl,
N,N-(C1-6alkyl)carbamoyl, benzyl, bcnzyloxycarbonyl,
benzoyl and phenylsulphonyl; wherein  15 Rk5, R17, R2'
and R27 independently of each other may be optionally
substituted on carbon by  on or more R33; and Re R13
R16, R36 and R33 are independently selected from halo,
nitro, cyano, hydroxy,  trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto,
suiphamoyl, methyl,  ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, 20
diethylamino, N-methyl-N-ethylamino, acetylamino,
N-methyl carbamoyl, N-ethylcarbamoyl,
N,N-dimethylcarbamoyl, N;N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio,  ethylthio,
methylsulphinyl, ethylsulphinyl, mesyl,
ethylsulphonyl, methoxycarbonyl,  ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoyl,
N,N-dimethylsulphamoyI,  N,N-diethylsulphamoyl or
N-methyl-N- ethylsulphanroyl; 25 or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester
thereof  According to a further aspect of the
invention there is provided a compound of  formula (1)
(as depicted above) wherein; 



Ring A is a nitrogen linked 4-7 membered saturated
ring which optionally contains an  additional
nitrogen, oxygen or sulphur atom; wherein if Ring A
contains an additional 30 nitrogen atom that nitrogen
may be optionally substituted by R7; RF is halo,
nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, C1-6alkyl,  C1-6alkoxy, C2-6alkenyI or
C2-6alkynyl; p is 0-4; wherein the vain es of R' may
be the same or different; WO 2I11)5Inf7546I I
UGB21105lnt}t)3n3 -5_ Rz is selected from halo, nitro,
cyano, hydroxy, tritluorourethoxy, amino, carboxy,
carhamoyl, mercapto, sulphamoyl, C1-6alkyl,
C2-5alkenyl, C2-salkynyl, Ct.rallcanoyl, V {C;
.6allcyl)carhamoyl, N,N-(C1-5alkyl)2carbamoyl,
Ct.6alkyl5(O), wherein a is 0 to 2,
C1-6alkoxycarbonyl, N-(C 1.6alkyl)suiphamoyl or
A,A-(C1-6alkyl)2sulphamoyl; wherein R2 5 independently
may he optionally substituted on carbon by one or more
R8; or R2 is -NTHR3,  -NR"'R" or -0-R"; q is 0-2;
wherein the values of R'- maybe the salve or
different; R3 is halo, nitro, cyano, hydroxy,
trifluoromethyi, tritluoromethoxy, amino, carboxy,
carbamoyl, mercapto. sulphamoyl, C1-3alkyl,
C1-3alkenyl, C2-3alkynyl, C,-3alkoxy, 10 C1-3alkanoyl,
N-(C1-3alkyl) amino, 'V,N-(C 1 .3 alkyl)2amino,
C1.3alkanoylamino,  N-(Ct.3alkyl)carbamoyl,
N,N-(Ct-3alkyl)2carbamoyl, C1-3alkylS(O)a, wherein a
is 0 to 2,  N-(C1-3alkyl)sulphamoyl or N,N
(C1-3alkyl)2sulphamoyl; wherein R3 may he
independently  optionally substituted on carbon by one
or more R13; at is 0 to 2, wherein the values of R3
may be the same or different; 15 R4 is hydrogen,
C1-6alkyl, C2.6alkenyl, C2.6alkynyl, carbocyclyl or a
carbon-linked  heterocyclyl; wherein R4 may be
optionally substituted on carbon by one or more R14;
and  wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally  substituted by
a group selected from Rt5; RS and U6 are independently
selected from hydrogen, halo, nitro, cyano, hydroxy,
20 trifluoromothoxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, C1-6alkyl, C2-6alkenyl,
C2.6alkynyl, C1-6alkoxy, C 1 -6alkanoyl, C 1.6a I
kanoyloxy, N-(C1-6alkyl)amino, N,N-(C1-6alkyl)2amino,
C1-6alkanoylamino, X- (C1-6alkyl)carbamoyl,
N,N-(C1-6allcyl)2carbamoyl, Cl-alkylS(O), wherein a is
0 to 2, C1-6alkoxycarbonyl,  N-(C1-6alkyl)sulphamoyl,
N,N (C1-6alkyl)2sulphamoyl, C1-6alkylsulphonylamino, 



25 C3.8cycloalkyl or a 4-7 membered saturated
heterocyclic group; wherein R5 and Rfi  independently
of each other may be optionally substituted on carbon
by one or more R16; and  wherein if a 4-7 membered
saturated heterocyclic group contains an -Nil- moiety
that  nitrogen may be optionally substituted by a
group selected from R17; R7, R, R' R11 and R' are
independently selected from C1-6alkyl, C1-6alkanoyl,
30 C1-6alkylsulphonyl, C2-6alkenylsulphonyl,
C2-6alkynylsulphonyl, C1-6alkoxycarbonyl,  carbamoyl,
N-(C1-6alkyl)carbatnoyl, N, A' (C1-6alkyl)carbamoyl,
carbocyclyl, heterocyciyl,  carbocyclyl-R18- or
heterocyciyl-R19-; wherein R', R9, R10, R" and R12 may
be independently %VO M051075461 PCT'!C
B2{Pi151[EQ{1303 -6 optionally substituted on carbon
by a group selected from R2; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may
be optionally substituted by R21; R14 and R20 are
independently selected from halo, nitro, cyano,
hydroxy, amino,  carboxy, carhamoyl, mcrcapto,
sulphamoyl, C1-6,alkyl, C2-6alkenyl, C2-6alkynyl,
C1-6alkoxy,  5 C1-6alkoxyC1-6alkoxy,
C1-6alkoxyC1-6alkoxyC1-6alkoxy, C1-6alkanoyl,
C1-6alkanoyloxy, N-(C1-6alkyl)amino,
N,N(C1-6alkyl)2amino, C1-6alkanoylamino,
N--(C1-6alkyl)carbamoyl,  N. N (C1-6alkyl)2carbamoyl,
CI-6alkylS(O)n wherein a is 0 to 2,
C1-6alkoxycarbonyl, N-(C1-6alkyl)sulphamoyl,
N,N-(C1-6alkyl)2sulphamoyl, C1-6alkylsulphonylamino.
carbocyclyl,  heterocyclyI, carbocyclylC1-6alkyl-R22-,
heterocyclylC1-6alkyl-R73-, carbocyclyl-R24- or 10
heterocyclyl-R2`-; wherein R14 and R20 may be
optionally substituted on carbon by one or  more R26;
and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be  optionally substituted by
a group selected from R27; R' R19 R22, Rza R04, Ras
are independently selected from -0-, -N(R25)-, -C(O)-,
-N(R24)C(O)-, -C(O)N(R3)-, -5(0), , -SO2N(R31)- or
-N(R'2)S02-; wherein W", le', R"', W'  15 and R-" are
independently selected from hydrogen or CI.6alkyl ands
is 0-2; R1$, R17, Rat and R27 and are independently
selected from C1-6aIkyl, C1-6alkanoyl,
C1-6alkylsulphonyl, C1-6alkoxycarbonyl, carbamoyl, NV
(C1-6alkyl)carbamoyl, N,N-(C1-6alkyl)carbamoyl,
benzyl, benzyloxycarbonyl, benzoyl and
phenylsulphonyl; wherein  R15 R17. R21 and R'7
independently of each other may be optionally
substituted on carbon by  20 on or more R33; and Rs
R13 R16, R26 and 1t33 are independently selected from
halo, nitro, cyano, hydroxy,  trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, methyl,  



ethyl, methoxy, ethoxy, acetyl, acctoxy, methylamino,
ethylamino, dimethyl amino, diethylamino,
A'methyl-N-ethylamino, acetylamino, N-methylcarbamoyl,
N ethylcarbamoyl,  25 N,N-dimethylcarbamoyl, N,N
diethylcarbamoyl, N-methyl-N-ethylcarbamoyl,
methylthio;  ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl,
methoxycarbonyl,  ethoxycarbonyl, N methylsulphamoyl,
N-ethylsulphamoyl, N,N-dimethylsulphamoyl,
N,N-diethylsulphamoyl or N-methyl-N-ethylsulphatnoyl;
or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. 30 According to a further
aspect of the invention there is provided a compound
of  formula (I) (as depicted above) wherein: WO
2{MS/{3754& 1 PC TIC 112005/000303 Ding A is a
nitrogen linked 4-7 membered saturated ring which
optionally contains an  additional nitrogen, oxygen or
sulphur atom; wherein if Ring A contains an additional
nitrogen atom that nitrogen may be optionally
substituted by R'; R' is halo, nitro, cyauo, hydroxy,
amino, carboxy, carbamoyl, mercapto. C1-6alkyI,  5
C1-6alkoxy, C2-6alkenyl or C2-6alkynyl; p is 0-4;
wherein the values of R1 may be the same or different;
R2 is selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy,  carbamoyl,
mercapto, sulphamoyl, C1-6alkyl, C2-6alkenyl,
C2-6alkynyl, C1-6alkanoyl, N-(C1-6alkyl)carbamoyl,
N,N-(C1-6alkyl)2carbamoyl, C1-6alkylS(O), wherein a is
0 to 2,  10 C1-6alkoxycarbonyl,
h'-(C1-6alkyl)sulphamoyl or
N,N-(C1-6alkyl)2sulphamoyl; wherein R2  independently
may be optionally substituted on carbon by one or more
R8; or R2 is -NHR9,  -NR10R11 or -O-R12. q is 0-2;
wherein the values of R2 maybe the same or different;
R3 is halo, nitro, cyano, hydroxy, trifluoromethyl,
trifluoromethoxy, amino, carhoxy,  15 carbamoyl,
mereapto, sulphamoyl, C1-3alkyl, C2-3alkenyl,
C2-3alkynyl. C1-3alkoxy, C1.. alkanoyl,
N-(C1-3allcyl)amino, I% V (C1-3alkyl)2amino,
C1-3alkanoylamino,  N-(Cl-3alkyl)carbamoyl,
N,N-(C1-3alkyl)2carbamoyl, C1-3alkylS(O)a wherein a is
0 to 2,  ,V-(C1-3alkyl)sulphamoyl or 1,
(C1-3alkyl)2sulphamoyl; wherein R3 may be
independently  optionally substituted on carbon by one
or more R13; 20 n is 0 to 2. wherein the values of R3
may be the same or different; R4 is hydrogen,
C1.6alkyl, C1.6alkenyl, C2-6alkynyl, carbocyclyl or a
carbon-linked  



heterocyclyl; wherein R4 may be optionally substituted
on carbon by one or more R14; and  wherein if said
heterocyclyl contains an -loll- moiety that nitrogen
may be optionally  substituted by a group selected
from R15; 25 J45 and R6 are independently selected
from hydrogen, halo, nitro, cyano, hydroxy,
trifluoroimethoxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, C1.6alkyl, C2.6alkenyl,
C2-6alkynyl, C1-6alkoxy. C1-6alkanoy1,
C1-6alkanoyloxy, N-(C1-6alkyl)amino,
N,N-(C1-6alkyl)2amino, C1-6alkanoylamino,
N-(C1-6alkyl)carbamoyl, Al, N,N-(C1-6alkyl)2carbamoyl,
C1-6alkylS(O)a wherein a is 0 to 2,
C1-6alkoxycarbonyl,  30 N-(C1-6alkyl)sulphamoyl,,N;
N-(CE_6alkyl)tsulphamoyl, C1-6alkylsulphonylamino,
C3.3cycloalkyl or a 4-7 membered saturated
heterocyclic group; wherein R5 and R6  independently
of each other may be optionally substituted on carbon
by one or mole R16; and WO 2W15/) 5161 -g PC
C/G1321111NO 0303 wherein if a 4-7 membered saturated
heterocyclic group contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R17; R7, R9, R3', Rr' and W1 are
independently selected from Cl-6alkyl, C1-6alkanoyl,
C1-6alkylsulphonyl, C2-6alkenylsulphonyl,
C2-6alkynylsulphonyl, C1-6alkoxycarbonyl, 5 carbamoyl,
N-(C: _6alkyl)carbamoyl, NN-(C1-6alkyl)carbamoyl,
carbocyclyl, heterocyclyl,  carbocyclyl-R18- or
heterocyclyl-R39-; wherein R7, Je, R'9, RI1 and Rmay
be independently  optionally substituted on carbon by
a group selected from R2; and wherein if said
heterocyclyl contains an -NI-I- moiety that nitrogen
may be optionally substituted by Rat; Rla and R2n are
independently selected from halo, nitro, cyano,
hydroxy, amino, 10 carboxy, carbamoyl, mercapto,
sulphamoyl, C1.6alkyl, C2-6alkenyl, C2.6alkynyl,
C1.6alkoxy,  C1-6alkenyloxy, C2-6alkynyloxy,
C1-6alkoxyC1-6alkoxy, C;~alkoxyC1-6alkoxyCl_6alkoxy,
C1-6alkanoyl, C1.6alkanoyloxy, A'-(C1-6alkyl)amino, N;
N-(C1-6alkyl)2amino,  C1-6alkanoylamino,
N-(C1-6alkyl)catbamoyl, N;N-(C1-6alkyl)2carbamoyl,
C1-6alkylS(O)a  wherein a is 0 to 2,
C1-6alkoxycarbonyl, N-(C 1.6alkyl)sulphamoyl, 15
N.N-(C1-6alky])2sulphalnoyl, C1-6alkylsulphonylamino,
carbocyclyl, heterocyclyl;  carbocyclylC1-6alkyl-R22-,
heterocyclylC1-6alkyl-R23-, carbocyclyl-R24- or he
lerceyelyl -W5-;  wherein R14 and e may be optionally
substituted on carbon by one or more R26; and wherein
if said heterocyclyl contains an -NH- moiesy that
nitrogen may be optionally substituted by a  



group selected from R27; 20 R' 8, R19, Het, R33, R2',
R25 are independently selected from -0-, -N(R28)-,
-C(O)-,  -N(R29)C(O)-, -C(O)N(R30)-, -S(O),-,
-SO2N(R31)- or -N(R32)SO2-; wherein Ras Res Rao Rat
and R31 are independently selected from hydrogen ^or
C1-6alkyl and s is 0-2; R13 R17R2' and R2'2 and are
independently selected from C3-6alkyl, C1-6alkanoyl,
C1- 6alkylsulphonyl, C1.6alkoxycarbonyl, carbamoyl,
N-(C1-6alkyl)carhamoyl, 25 A;R'-(C3~alkyl)carbamoyl,
benzyl, hcnzyloxycarbonyl, bcnzoyl and
phenylsulphonyl; wherein  R's R'7 R71 and R27
independently of each other may be optionally
substituted on carbon by  on or more R33; and Its Rr3
R'G R26 and R33 are independently selected from halo,
nitro, cyano, hydroxy,  trifluoromethoxy,
trifluoronrethyl, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, methyl,  30 ethyl, methoxy, ethoxy,
acetyl, acetoxy, methylamino, ethylamino, dim ethyl
amino, diethylamino, N1 methyl .V ethylamino,
acetylamino, N-methylcarbamoyl, N ethylcarbamoyl,  i
N-dimethylcarhamoyl, NW-diethyl carbamoyl, N methyl N
ethylcarbamoyl, methylthio,  ethylthio,
methylsulphinyl, ethylsulphinyl, mesyl,
ethylsulphonyl, methoxycarbonyl, W0 21)05!075461 11
C'3'ICB20 f15/0 03 03 etlnoxycarbonyl. ,'t!
inethylsulphamoyf, N-ethylsulphamoyl, N, A'
dimethylsulphamoyl,  ,N-diethylsulphamoyl or
N-methyl-N-ethylsulphamoyl; or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester
thereof. In this specification the term "alkyl"
includes both slraight and branched chain alkyl  5
groups but referencese to individual alkyl groups such
as "propyl" are specific for the straight  chain
version only. For example, "C1,6 alkyl" and "ClAalkyl"
include methyl, ethyl, propyl,  isopropyl and 1-butyl.
Ilowever, references to individual alkyl groups such
as `propyl' are  specific for the straight chained
vers ion only and references to individual branched
chain  alkyl groups such as `isopropyl' are specilie
for the branched chain version only. A similar 10
convention applies to other radicals, for example
"carbocyclylC2,ailcyl-R`0" includes
carbocyclyhnrethyl-R2O, I-carbocyclylethyl-R20 and
2-carbocyclylethyl-Re. The term "halo"  refers to
fluorn. chloro, bromo and iodo. Where optional
substitucnts are chosen from "one or more" groups it
is to be  understood that this definition includes all
substituents being chosen from one of the specified
15 groups or the subslituents being chosen from two or
more of the specified groups. A "heterocyclyl" is a
saturated, partially saturated or unsaturated, mono or
bicyclic  



ring containing 4-12 atoms of which at least one atom
is chosen from nitrogen, sulphur or  oxygen, which
may, unless otherwise specified, be carbon or nitrogen
linked, wherein a -CR2- group can optionally be
replaced by a -C(O)-, a ring nitrogen atom may
optionally bear a 20 C:_Ralkyl group and form a
quaternary compound or a ring nitrogen and/or sulphur
atom may  be optionally oxidised to form the Noxide
and or the S-oxides. Examples and suitable values  of
the term "heterocyclyl" are morpholino, piperidyl,
pyridyl, pyranyl, pyrrolyl, isothiazolyl,  indolyl,
quinolyI, thienyl, 1,3-benzodioxolyl, thiadiazolyl,
piperazinyl, thiazolidinyl, pyrrolidinyl,
thiomorpholino, pyrrolinyl, homopiperazinyl,
3,5-dioxapiperidinyl,  25 tetrabydropyranyl,
imidar_olyl, pyrimidyl, pyrazinyl, pyridazinyl,
isoxazolyl,  R'-mcthylpyrrolyl, 4-pyridone,
I-isoquinolone, 2-pyrro I idone, 4-thiazolidone,
pyridine-N-oxide and quinoline-N oxide. In one aspect
of the invention a ",heterocyclyl" is a  saturated,
partially saturated or unsaturated, mono or bicyclic
ring containing 5 or 6 atoms of  which at least one
atom is chosen from nitrogen, sulphur or oxygen, it
may, unless otherwise 30 specified, he carbon or
nitrogen linked, a -CHr group can optionally be
replaced by a  -C(O)-and a ring sulphur atom may he
optionally oxidised to form the S-oxides. A
"carbocyclyl" is a saturated, partially saturated or
unsaturated, mono or bicyclic  carbon ring that
contains 3-12 atoms. wherein a -CH2- group can
optionally be replaced by a w'O 20{151675361 10
PCTI{;13211115; 1111113113 -C(O)-. Particularly
"carbocyclyl" is a monocyclic ring containing 5 or 6
atoms or a bicyclic  ring containing 9 or 10 atoms.
Suitable values for "carbocyclyl" include cyclopropyl,
cyclobutyl, 1-oxocyclopentyl, cyclopentyl,
cyclopentenyl, cyclohenyl, cyclohexcnyl, phenyl,
naphthyl, tctralinyl, indanyl or 1-oxoindanyl. 5 A"4-7
membered saturated heterocyclic group" is a saturated
monocyclic ring  containing 4-7 atoms of which at
least one atom is chosen from nitrogen, sulphur or
oxygen,  which may, unless otherwise specified, be
carbon or nitrogen linked, wherein a -CH2- group  can
optionally be replaced by a -C(O)- and a sulphur atom
may be optionally oxidised to form  the S-oxides.
Examples and suitable values of the term "4-7 membered
saturated heterocyclic 10 group" are morpholino,
piprridyl, 1,4-dioxanyl, 1,3-dioxolanyl,
1,2-oxathiolanyl,  imidazolidinyl, pyrazolidinyl,
piperazinyl, thiazolidinyl, pyrrolidinyl,
thiomorpholino,  homopiperazinyl and
tetrahydropyranyl. 



Ring A is a "nitrogen linked 4-7 membered saturated
ring which optionally contains  an additional
nitrogen, oxygen or sulphur atom". A "nitrogen linked
4-7 membered saturated  15 ring which optionally
contains an additional nitrogen, oxygen or sulphur
atom" is a saturated monocyclic ring containing 4-7
atoms linked to the phenyl moiety of formula (I) via a
nitrogen atom contained in the ring, the ring
optionally contains an additional heti-ron loin
selected from nitrogen, sulphur or oxygen, wherein a
-CH2 ..- group can optionally he replaced  by a
-C(O)-, and the optional sulphur atom may be
optionally oxidised to form the S-oxides. 20 Examples
of"C1-3alkyl" include methyl, ethyl, propyl and
isopropyl. An example of  "C1-6alkanoyloxy" is
acetoxy. Examples of "C1-6alkoxycarbonyl" include
methoxycarbonyl,  etlioxycarbonyl, n- and
t-butoxycarbonyl. Examples of "C1-6alkoxy" and
"C1-3alkoxy" include  methoxy, ethoxy and propoxy.
Examples of "C 1.6alkanoylamino" and
"C1-3alkanoylamino"  include formamido, acetamido and
propionylamino. Examples of"C1-6alkylS(O), wherein a
is 25 0 to 2" and "Ct-3alkylS(O)a wherein a is 4 to 2"
include methylthio, ethylthio,  methylsulphinyl,
ethylsulphinyl, mesyl and ethylsulphonyl. Examples of
"C1-6alkylS(O),  ,wherein r is I to 2" include
methylsulphinyl, ethylsulphinyl, mesyl and
ethylsulplnonyl.  Examples of "C1-6alkanoyl" and
"C1-3alkanoyl" include propionyl and acetyl. Examples
of  "N-C1-6alkylamino" and "N-C1.3alkylamino" include
methylamino and ethyl amino. Examples 30 of
"N,N-(C1-6alkyl)2amino" and '61Y M -(C1-3alkyl)2amino"
include d i -N-methylamino,  di-(N-ethyl)amino and
N-ethyl-N-methylamino. Examples of "C2-6alkenyl" and
"C2-3alkenyl"  are vinyl, allyl and I-propenyl.
Examples of"C2-6alkynyl" and "C2-3alkynyl" are
ethynyl,  1-propynyl and 2-propynyl. Examples of
"N-(C1-6alkyl)sulphamoyl" and WO 2005/07546 1 PC l'r(;
R20051000303 ",V-(C 1-3alkyl)sulphamoyl" are N
(methyl)sulphamoyl and N-(ethyl)sulphamoyl. Examples
of  "N,N-(C1-6alkyl)2sulphamoyl" and "N,N
-(C1-3alkyl)2sulphamoyl" are  N,N-(dimethyl)sulphamoyl
and NN--(methyl)-N-(ethyl)sulphalnoyl. Examples of
"N-(C1-6alkyl)carbamoyl" and "ear
(C1-3alkyl)carbamoyl" are a methylaminocarbonyl and 5
cthylatninocarbonyl. Examples of
"N,N-(C1-6alkyl)2carbamoyl" and  "N;
N-(C1-3alkyl)2carbamoyl" are dimethylaminocarbonyl and
methylethylaminocarbonyl.  Examples of
"C3-8cycloalkyl" are cyclopropyl, cyclobutyl,
cyclopropyl and cyclohexyl.  Examples of
"C1-6alkylsulphonyiamino" include methyl
sulphonylamino, isopropylsulphnnylamino and
t-butylsulphonylamino. Examples of
"C1-6alkylsulpbonyl"  



10 include methylsulphonyl, isopropylsulphonyl and
r-butylsulphonyl. Examples of  "C2.6alkenylsulphonyl"
include vinylsulphonyl, atlylsulphonyl and
1-propenylsulphonyl.  Examples of
"C2-6alkynylsulphonyl" include ethynylsulplronyl,
1-propynylsulphonyl and  2-propynylsulphonyl. Examples
of "C1-6alkoxyC1-6alkoxy" include methoxyethoxy,
2-ethoxypropoxy and 2-isopropoxybutoxy. Examples of
"C1-6alkoxyCt-6alkoxyC1-6alkoxy" 15 include
methoxyethoxymethoxy, 2-ethoxypropoxymethoxy and
3-(2-isopropoxybutoxy)ethoxy. Examples of
"C2-6alkenyloxy" include vinyloxy and allyloxy.
Examples of "C2-6alkynyloxy" include ethynyloxy and
2-propynyloxy. 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  20 example, an
acid-add ition salt with, for example, an inorganic or
organic acid, for example hydrochloric, hydrobromic,
sulphuric, phosphoric, trifluoroacetic, citric or
maleic acid. In  addition a suitable pharmaceutically
acceptable salt of a compound of the invention which
is  sufficiently acidic is an alkali metal salt, for
example a sodium or potassium salt, an alkaline  earth
metal salt, for example a calcium or magnesium salt,
an ammonium sail or a salt with an 25 organic base
which affords a physiologically-acceptable cation, for
example a salt with  methylamine, dimethylamine,
trimethylamine, piperidine, morpholine or tris-(2
-hydroxyethyl)amine. 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  30 human
or animal body to produce the parent acid or alcohol.
Suitable pharmaceutically acceptable esters' for
carboxy include C1-6alkoxylnethyl esters for example
methoxymethyl,  C1-6alkanoyloxymethyl esters for
example pivaloyloxymethyl, phthalidyl esters,
C3-8cycloalkoxycarbonyloxyC1-6allyl esters for example
1-cyclohexylcarhonyloxyethyl; 11'^ 2005!07546[ -12 I'
CT'IG B 200iA)1I 13 03 1,3-dioxolen-2-onylmethyl
esters for example 5-methyl-l,3-dioxolen-2-onylmethyl;
and  C1-6alkoxycarbonyloxyethyl esters for example
1-methoxycarbonyloxyethyl and may be  formed at any
carboxy group in the compounds of this invention. An
in vivo hydrolysable ester of a compound of the
formula (1) containing a hydroxy  5 group includes
inorganic esters such as phosphate esters and
(err)-acyloxyalkyI 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 acetoxymethoxy and
2,2-dimethylpropionyloxy-methoxy. A selection of in
Wvo hydrolysable ester forming groups  for hydroxy
include alkanoyl, benzoyl, phenylacetyl and
substituted benzoyl and 10 phenylacetyl,
alkoxycarbonyl (to give alkyl carbonate esters),
dialkylcarbamoyl and  N-(dialkylaminoethyl)-NV
alkylcarbamoyl (to give carbamates),
dialkylaminoacetyl and  carboxyacetyl. Examples of
substituents on beuzoyl include morpholino and
piperazino  linked from a ring nitrogen atom via a
methylene group to the 3- or 4- position of the
benzoyl  ring. 15 Some compounds of the formula (1)
may have chiral centres and/or geometric  isomeric
centres (E- and Z- isomers), and it is to be
understood that the invention  encompasses all such
optical, d is stereoisomers and geometric isomers that
possess CDK  inhibitory activity. The invention
relates to any and all tautomeric forms of the
compounds of the formula  20 (1) that possess CDK
inhibitory activity. In particular the skilled reader
will appreciate that  when R` is hydrogen, the
imidazole ring as drawn in formula (1) may
tautomerise. It is also to be understood that certain
compounds of the formula (J) can exist in  solvated as
well as unsolvated forms such as, for example,
hydrated forms. It is to be  understood that the
invention encompasses all such solvated forms which
possess CDK  25 inhibitory activity. Particular values
of variable groups are as follows. Such values maybe
used where  appropriate with any of the definitions,
claims or embodiments defined hereinbefore or
hereinafter. Ring A is a nitrogen linked 4-7 membered
saturated ring which optionally contains an  30
additional nitrogen or oxygen atom; wherein if Ring A
contains an additional nitrogen atom  that nitrogen
may be optionally substituted by R7; wherein R7 is
selected from C1-6alkanoyl, C1-6alkylsulphonyl,
C2-6alkenylsulpbonyl,  carb o cyclyl-R ls- or
heterocyclyl-R19-; wherein R7 may be independently
optionally WO 21111511175461 11 CT/CB2{1 H/0r03113 -13
substituted on carbon by a group selected from Re':
and wherein if said heterocyclyl contains  an -NH-
moiety that nitrogen may be optionally substituted by
R2 1; 



R1 and R9 are -C(O)-; is selected from halo, cyano,
hydroxy, C1-6alkoxy, C2-6alkynyloxy, 5
C1-6alkanoyloxy, N,N (C1-6alkyl)2amina, C1-6alkyIS(O)2
wherein a is 2 or hetcrocyclyl;  wherein e may be
optionally substituted on carbon by one or more 1(26;
R21 is C1-6alkyl; and  R26 is hydroxy. Ring A is a
nitrogen linked 4 - 6 membered saturated ring which
optionally contains  10 an additional nitrogen or
oxygen atom; wherein if Ring A contains an additional
nitrogen  atom that nitrogen may be optionally
substituted by R; wherein R7 is selected from
C1-6alkanoyl, C1-6alkylsulphonyl,
C2-6alkenyIsulphonyI,  carbocyclyl-R13- or
hctcrocyclyl-R19-; wherein R7 may be independently
optionally  substituted on carbon by a group selected
from R30; and wherein if said hetcrocyclyl contains 15
an -NH- moiety that nitrogen may be optionally
substituted by R2';  R's and R'9 are -C(O)-; R20 is
selected from halo, cyano, hydroxy, C1-6alkoxy,
C2-6alkynyloxy,  C1-6alkanoyloxy,
N,N-(C1-6allcyl)2amino, C1-6allylS(O)a wherein a is 2
or hctcrocyclyl;  wherein R20 may be optionally
substituted on carbon by one or more R26; 20 R21 is
C1-6alkyl; and  R26 is hydroxy. Ring A is a nitrogen
linked 4-7 membered saturated ring which optionally
contains an  additional nitrogen, oxygen or sulphur
atom; wherein if Ring A contains an additional
nitrogen atom that nitrogen may be optionally
substituted by R7; wherein 25 R is selected from
Ct-6alkanoyl, C1-6alkylsulphonyl,
C2-6alkenylsulphonyl,  carboeyclyl-R' 3- or
hetcrocyclyl-R19-; wherein R7 may be independently
optionally  substituted on carbon by a group selected
from R20; and wherein if said hetcrocyclyl contains
an -NH- moiety that nitrogen maybe optionally
substituted by R'; Rea is selected from halo, cyano,
hydroxy, C1.ralkoxy, C2-6alkynyloxy, 30 Ct
,alkanoyloxy, N.N-(C,-6alkyl)2amino, Ct-6alkylS(O),
wherein a is 2 or hetcrocyclyl;  wherein R20 may be
optionally substituted on carbon by one or more R26;
R'3 and R19 are -C(O)-;  R2' is C3.6alkyl; and WO 2
651(}75-IH 



-14 Pcr/CB20051000303 R26 is hydroxy. Ring A is a
nitrogen linked 6 membered saturated ring which
optionally contains an  additional nitrogen atom;
wherein if Ring A contains an additional nitrogen atom
that  nitrogen may be optionally subs tituted by Rt;
wherein 5 R7 is selected from C1.6alkanoyl,
C1-6alkylsulphonyl and C2.6alkcnylsulphonyl;  wherein
RC may be optionally substituted on carbon by a group
selected from R70; wherein  R2G is selected from
hydroxy, C1.6alkoxy, C1.6aaanoyloxy and
NN-(Q_6alkyl)zamino.  Ring A is piperazin-l-yl,
morpholino, pyrrolidinyl or azetidinyl, ; wherein said
piperazin-l-yl may be optionally substituted on
nitrogen by R7; wherein 10 R7 is selected from acetyl,
propionyl, 2,2-dimethylpropanoyl, 3-methylbutanoyl,
butyryl, isobutyryl, mesyl, cthylsulphonyl,
ethenylsulphonyl, cyclopropyl-R's-,
tetrahydrofuranyl-R39- or pyrrolidinyl-Rs9-; wherein
R2 may be independently optionally  substituted on
carbon by a group selected from R2; and wherein if
said heterocyclyl contains  an -NH- moiety that
nitrogen may be optionally substituted by R2'; 15 R1
and R" are-C(O)-; R20 is selected from fluoro, chloro,
cyano, hydroxy, methoxy, prop -2-yn-l-yloxy,  acetoxy,
dimethylamino, diethylamino, mesyl, tetrazolyl,
pyrrolidinyl, morpholino,  azetidinyl; wherein R24)
may he optionally substituted on carbon by one or more
1126; R2' is methyl; and  20 Rz6 is hydroxy. Ring A is
piperazin-1-yl or morpholino; wherein said piperazinyl
may be optionally  substituted on nitrogen by R7;
wherein R1 is selected from acetyl, propionyl,
2-methylpropionyl, 2,2-dimethylpropionyl,  butanoyl,
3-methylbutanoyl, mesyl, vinylsulphonyl,
cyclopropyl-R18-, pyrrolidin-2-yl-R19,-,  25
tetrahydrofuran-2-yl-R19- or
tetrahydrofuran-3-yl-R'9-; wherein R7 may be
independently optionally substituted on carbon by a
group selected from R'0; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may
be optionally substituted by R21; R20 is selected from
fluoro, chloro, cyano, hydroxy, methoxy,
2-propynyloxy, acetoxy,  dimethylamino, diethylamino,
mesyl, azetidin-l-yl, pyrrolidin-l-yl, morpholino,
tetrazol-I-yl  30 or tetrazol-5-yl; wherein R2" may he
optionally substituted on carbon by one or more R26; 



R' 6 and R1 are -C(O)-;  R2 is methyl; and R26 is
hydroxy. WO 20E15rn75461 1'i" 1'lC;l3t{!fP5/il[]ri3U3
_i5 Ring A is morpholino or piperazin-l-yI; wherein if
Ring A is piperazin-1-yl the -NH- moicty may be
optionally substituted by R7; wherein R7 is selected
from acetyl, methylsulphonyl, ethylsulphonyl and
vinylsulphonyl;  wherein le may be optionally
substituted on carbon by a group selected from R2;
wherein  5 R2 is selected from hydroxy, methoxy,
acetoxy and dimethylamino. Ring A, R2 and q together
form piperazin-1-yl, morpholino,
4-mesylpiperazin-I-yl, 4- acetylpiperazin-1-yl,
4-(2-acetoxyacetyl)piperazin-1-yl,
4-(2-hydroxyacetyl)piperazin-1-yl, 4-
(2-chloroacetyl)piperazin-1-yl,
4-(2-methoxyacetyl)piperazin-1-yl, (3-
methoxypropanoyl)piperazin-1-yl,(3-hydroxy-3-methylbut
anoy])piperazin-l-yl,(3-hydroxy 10
2,2-dimethylpropanoyl)piperazin-1-yl,((R)-3-methyl-2-h
ydroxybutanoyl)piperazin-l-yl,((S)-
3-methyl-2-hydroxybutanoyl)piperazin-l-yl,
4-(2-dimethylaminoacetyl)piperazin-l-yl, 4-[2- (dim
ethylamino)ethylsulphonyl]piperazin-l-yl,
4-[2-(methoxy)ethylsulphonyl]piperazin-l-yl,
4-[2-(hydroxy)cthylsulphonyl]piperazin-1-yl,
4-(cyclopropylcarbonyl)piperazin-l-yl, 4-(1-
hydroxycyclopropylcarbony])piperazin-l-yl,
4-(1-cyanocyclopropylcarbonyl)pipcrazin-t-yI, 15
4-(2-hydroxy-2-methylpropanoyl)piperazin-1-yl,4-((R)-2
-hydroxypropanoyl)piperazin-l-yl,
4-((S)-2-hydroxypropanoyl)piperazin-I-yl,
4-((R)-2-methoxypropanoyl)piperazin-l-yl, 4-
((S)-2-methoxypropanoyl)piperazin-I-y1,
4-((R)-tetrahydrofuran-2-ylcarbonyl)piperazin-I-yl,
4-((S)-tetrahydrofuran-2-ylcarbonyl)pipcrazin-l-yl,
4-(isobutyryl)piperazin-l-yl, 4-((R)-2-
hydroxybutanoyl)piperazin-i-yl,4-((S)-2-
hydroxybutanoyl)piperazin-l-yl,(R)-3 20
acetylarninopyrrolidin-1-yl,
(S)-3-acetylaminopyrrolidin-l-yl, (R)-2
(cyclopropylamino carbonyl)pyrrolidin-l-yl, (R)-2-(N
methylcarbamoyl)pyrrolidin-1-yl, (S)-
2-(N,eV-dimethylearbamoyl)pyrrolidin-1-yl,
4-(ethenylsulphonyl)piperazin-1-yl, 4-[2-(2-
propyn-l-yloxy)acetyl]piperazin-l-yl,
4-(letrahydrofuran-3-ylcarbonyl)piperazin-1-yl, 4-(3-
dimethylaminopropanoyl)piperazin-I-yl,
4-[2-(N-methyl-N 25
hydroxymethylanrino)acetyl]piperazin-I-yl,4-[3-hydroxy
-2- (hydroxymethyl)propanoyl]piperazin-l-yl,
4-[2-(1,2,3,4-tetrazol-I-yl)aeetyl]piperazin-l-yl,
4-[2-(1,2,3,4-tetrazol-5-yl)acetyl]piperazin-l-yl,
4-(1-methyl-L-prolyl)pipernzin-1-yl, 4-[2- 



(mesyl)acetyl]piperazin-1-yl,
4-(2,2-ditluoroacetyl)piperazin-l-yl,
4-[2-(pyrrolidin-l- yl)acelyl]piperazin-l-yl,
4-[2-(morpholino)acetyl]piperazin-1-yl, 4-[2 30
(diethylamino)acetyl]piperazin-1-y1,
4-(propionyl)piperazin-1-yl, 4-(3-
hydroxypropionyl)piperazin-I-yl,
4-[2-(azctidin-I-yl)acetyl]piperazin-1-yi,(R)-3-
arninopyrrolidin-1-yl, (S)-3-aminopytaolidiu-1-yl,
(3R,5S)-4-acetyl-3,5-dinrethylpiperazin-1- yl,
(2S,5R)-4-acetyl-2,5-dimethylpiperazin-I-yl,
(2RS,6SR)-2,6-dimethylmorpholin-4 WO -16 VC T/(; 6 20
Wq/000303 yl]phenyl, 3 -hydioxyizetidin-1-yl,.
3-acetylaminoazetidin- 1-yl, 3 -(2
kydroxyacetylamino)azetidin-1-yl, 3
-mesylaminoazetidin-1-yl, 3-mesyloxymfidin- I -y], 3 -
azidoazetidin-1-yl, 3 -aminoazotidin-1-yl, (M) -3 - ~
[ (2S)-2 - hydroxypropanoyl]-amino)pyrrolidin-1-yl,
(3S)-3-{[(2S)-2 5 hydroxypropanoyllamino) pyrrolidin-
I -yl, (3S)-3 -(glycoloylamino)pyrrolidin-I-yl and
~3R)- 3-(glycoloylamino)pyrrol idin- 1 -yL Ring A is
[4-(2-acetoxyacetyl)piperazin- I -y); [4-
(hydroxyacetyl)piperazin-1-yl -, 4-
((R)-2-hydi-oxybiitanoyl)piperaz,iTk- I -y 1; 4
-((R)-2-hydroxypropionyl)piperazin- I -yl; 4-((R)-2-
metboxypropionyl)pip emzm- I -yl; 4-((R)- 3 -mcihyl-2-
hydro-xyb utalloyl)pipera-zin- I -yl; 4-((R) 10
tctrahydro fur-2-yl carbonyl)pip uazi n- I -yl;
4-~(S)-2-iiydroNybutakioyl)piperazin- I -yl; 4-((S)-2
- methoxypropi onyl)pipot a zin- I -y]; 4- ((S) -3
-tnethyl-2-hydroxybutanc~vl)pip"ay. i n- I -yJ 4-
((S)- te trahydrofur-2-y1carbonyl)p iperazin- I -yl;
4-(l -ryanocycloprop- I -ylcafbonyl)pipt!TaziTt- I
-yl;  4-(l -hydToxycycloprop- I -ylcarbonyl)pip era
zin- I-yl; 4-(1 -niethyl-Lprolylearbonyl)pipcia7.iii-
I -y]; 4- (2-(R)-tetrahydroftir-2-ylcarbonyt) pipcf
azi n- I -yl; 4-(Z-~S)-2 15 hydroyyprop
ionyl)pipfrazin - I -yl)piperazin- I -yl-, 4 -(2-
(S)-tetrahydrofiu-2-yl)pipc;razin- I -yl;
4-(2,2-difliioroacetyl)piperazin- I -yl; 4-~2-
acetoxyacctyl)pipcra zin- I -yl; 4 -(2 dimethyl aini
noacetyl)p ipera zin- I -yl; 4
-(2-dimetkvlaminoothylsiilphonyl)p iperazin- I -yl;
4-(2- liy&oxy-2-mcthylpropionyl)pipex'aziTk- I -yl;
4-(2-hydroxyacetyl)pip crazin- I -yl; 4- (2-
hyd.Toy,ye[hyL,;tilphoinyl)piperaziii- I -yl; 4
-(2-hydroxypmpionyl)pip crazin- 1 -yl; 4-(2 20
rnc~~vlac etyt)pipcra7i i~- I -yl;
4-(2-me~thoxyacetyl)piperaziln- I -yl; 4-(2-
nictlioxye,thyt~~tphori,vl)piperaziti-1-yl;
4-(2-mctliyl-2-hydioxypTopioiiyi)piperazin-1-yi; 4-(2-
rncthylprcpiouyl)pjpi~Ta7,bi- I -yl;
4-(2-morpholinoacctyl)pip uazin- I -yl; 4 -(2
-pyrTolidi n- 1 - ylacetyl) pipci-azin- I -yl; 4-(3
-dimethyaminopropionyt)p iperazin- I -yl; 4-(3-hydro
Ky-2,2 



, propionyl)piperazin  dimethylprop ionyl)pipcraziR- I
-y 1; 4-(I-hydroxy -I -yl; 4 -(3 25 mcthoxyprop
ionyl)piperazin- I -yl; 4 -(3- methyl-3
-hydroxybutanoyl)pipavi n- I -yl; 4-(4-
hydroxybutanoyl)p ipcrazin- I -yi; 4-(ace
toxyacetyl)piperaziu- I -yl; 4-~aceyl)pipcrazin- I
-yl; 4- (aze fidin- I -ylacetyl)p iperazi n- I -y,;
4-(chl oroacctyl)piperazin- I -yI;
4-(cyclopropyl)piporazi n- I -y]; 4-(piropi onyl)p
ipera zin- I -yl; 4-(tctrahydrofuT-3
-yk~albonyl)pipcrazin- I -yl; 4 (vinylsulp
konyl)pipcrazi Fi- I -yl; 4-[2-
(11-1-tetrazol-5-yl)acr~4,3,1)pipcrazin- I -yJ; 4-
[2-(2 30 pf opynyloxy)acc~ljpiperazin- 1 -yl;
4-12-(N-hydroxymethyl -N-methylamino)acelyfl
piperazin- I -yl; 4-[2 -(tetna zol- I -yl)
acetyl)pipetaiin- 1 -yl; 4 -acetylp ipcrazin- 1 -yl;
4-mesylpipemzin- I -yl;  mcipholino; and p iperazin- I
-yl. WO 2005107546 1 P(" 1'IG B2WIS' wi1393 -17 Ring A
is 4-methylsulphonylpiperazin-l-yl,
4-^inylsulphonylpiperazin-i-yi, 4-
acetylpiperazin-I-yl, 4-(acieoxyacctyl)piperazin-1-yI,
4-(hydroxyacetyl)pipera7,in-1-yl, 4-
(dimcthylaminoacetyl)piperazin-I-yl, 4-(2-dimethyl
aminocthylsulphonyl)pipcrazin-I-yl, 4-
(2-methoxyethyisulphonyl)piperazin- I-y 1,
4-(2-hydroxyelhylsulphonyl)pipcrazin-1-yl, 5
piperazin- l -yl or morpholino.  R' is halo or
CI.6alkyl. R1 is fluoro, chloro or methyl, p is 0-2;
wherein the values of R' may be the same or different.
pis0ar1. l.  10 pis p is Q. R2 is selected from
hydroxy, amino, azido, C,.salkyl, AT (C
1.(,.alkyl)carbamoyl,  1V,N-(CI_6alkyl)acarbannoyl,
carbocyclyl-R"NI-1R9 or -q-R12; Rs and R12 are
independently selected from Ct.6allcanoyl or
Cl.6alkylsulphonyl;  15 wherein R9 and 8122 may be
independently optionally substituted on carbon by a
group  selected from R71; R20 is hydroxy; and Rid is
-N(R2)C(O)-; wherein R29 is hydrogen. R2 is selected
from hydroxy, amino, azido, methyl, N-methylearbamoyl,



20 N N-dimethylcarbamoyl, cyclopropyl-R34-, -NHR9 or
-O-R3z; R4 and R12 are independently selected from
acetyl, propionyl or mesyl; wherein R9  and R12 may be
independently optionally substituted on carbon by a
group selected from R78;  R29 is hydroxy; and R34 is
-N(Ra)C(O)-; wherein e is hydrogen. 25 R2 is selected
from hydroxy, amino, azido, methyl, N-methylcarbamoyl,
N,N-dimetllylcarbamoyl, acctamido,
{[(25)-2-hydroxypropanoyljamino}, glycoloylamino,
mesylamino, 2-hydroxyacetamido, mesyloxy
orN-cyclopropylcarbamoyl. gis0or1.  gis2.  30 gist.
gis0.  R3 is halo. R3 is fluoro or chloro. WO
V3951075461 ITTIG B 21 IOM)00303 -Is R~ is 5 - fhioro
or 5-chloro.  R~ is 5-fluoro. jt3 iS 5_Chloro,  n is 0
or 5 n is 1,  n is 0, R4 i s C , -r, alkyl or
carbocyclyl; wherein. R4 may be optionaIly substituted
on carbon by  One or More R14 ; wherein R 14 is ,
carbooyclyl. 10 R' is C ~ -4 alkyl or cyclobutyl -,
wherein R4 may b ~- optionally substituted on carbon
by  one or More R14; wherein R"' is cyclopropyl. R4 is
ethyl, isopropyl, isobutyl, cyclobutyl or
cyclopropylmethyl.  R4 is isopropyl. is R5 and R6 are
independently selected from hydrogen or C1-6alkyl;
wherein R5~ and R6  



independently of each other may b P optionally
substituted or~ carbon by one or more R, 6;  wherein
R16 is selected from methoxy. R5 and R6 are
independently selected from hydrogen~methyl, ethyl or
propyl; wherein  20 R5~ and R6 independently of each
other may be optionally substituted on carbon by one
or  more R'6. wherein R" is selected from methoxy. R5
and R6~ are independently selected from hydrogen,
methyl, ethyl, methoxymethyl, propyl.  25 R5~ is
C1-6alkyl; wherein R5~ may be optionally substituted
on carbon by one or more  R16 Wherein 1116 is methoxy.
R~ iS C1-4alkyl; wherein R5~ may be optionally
substituted. on carbon by one or more  R1 (I wherein
30 R16 is methoxy. is methyl, ethyl, propyl or
mothoxymethyl.  is methyl. RG is hydrogen, WC)
20051074461 PCTIGBNIWI V1u{I3{I3 -19 R4 is isopropyl,
R5 is methyl and R6 is hydrogen. Therefore in a
further aspect of the invention there is provided a
compound of formula  (1) (as depicted above) wherein:
Ring A is a nitrogen linked 4-7 membered saturated
ring which optionally contains an  S additional
nitrogen or oxygen atom; wherein if Ring A contains an
additional nitrogen atom  that nitrogen may be
optionally substituted by R'; R' is halo or C1-6alkyl;
p is 0 or 1; R2 is selected from hydroxy, amino,
azido, C1-6alkyl, N-(C1.6alkyl)carbamoyl,  10
N,N-(C,.6alkyl)2carbamoyl, carbocyclyl-R34-, -RTHR9 or
-Cr-R12; q is 0-2; wherein the values of R2 maybe the
same or different;  R3 is halo; 



nis0or1;  R4 is C1.6alkyl or carbocyclyl; wherein R4
may he optionally substituted on carbon by  15 one or
more RE4; R5 and R6 are independently selected from
hydrogen or CI.6alkyl; wherein Its and R6
independently of each other may be optionally
substituted on carbon by one or more RE6; R7 is
selected from C;_6alkanoyl, C E.6atkylsulphonyl,
C2-halkenylsulphonyl,  carbocyclyl-RE8- or
heterocyclyl-R19 ; wherein R7 may be independently
optionally 20 substituted on carbon by a group
selected from R20; and wherein if said heterocyclyl
contains  an -NH- moiety that nitrogen may be
optionally substituted by R2 1; R9 and RE2 are
independently selected from C;_ralkanoyl or
Cl.r,alkylsulphonyl;  wherein R9 and R2 may be
independently optionally substituted on carbon by a
group  selected from R20; 25 Rt4 is carbocyclyl; R'6
is selected from methoxy;  R`a and R19 are -C(0)-; R20
is selected from halo, cyano, hydroxy, CE_6alkoxy,
C',-balkynyloxy,  C1.6alkanoyloxy,
N,N-(Cl_6alkyl)ramino, CE.6alkylS(Q)o wherein a is 2
or heterocyclyl;  30 where in R2E' may be optionally
substituted on carbon by one or more R2U; R-21 is
CI-6alkyl;  R26 is hydroxy; or R'4 is -N(R 9)C(O)-;
wherein R29 is hydrogen; W02110/074461 11 C176 6
7001000303 -20 or a pharmaceutically acceptabk~ salt
or an if~ i4vo hydro~ysablc eMr thereof. Therefore ju
a:ftuIhQrasprct of the invention thoTe is pi-ovided a
compotmd Of folTnula  (1) (as dopic led above) whcreiw
Ring A, R2 and qtogcAher forrnpipuazin-I-yl,
morpliolino, 4-mcsylpipcrazin-1-yI,4- 5 autylpiperazin
- I -yI, 4-~2-acctoxyacQtyI)pipcrazin- I -yI, 4-(2
-hydioxyacetyI)pipuaziD-1 -yl, 4-
(2-chI0ro='tyI)pipera7Jn- I -yl, 4- (2-methoxyacayI)pi
prazin- I -yl, (~
methoxypropatioyl)pipe,ia2,.in-1-yl,
(3-liydroxy-3-tn~thylbiitanoyt)piperazin-1-yl,
(3-hydroxy- 2,2-dime thylpTopartoyl)pipeman- I -yI,
(~R)-3 -rncthyl-2-hyd roxybutanoyl)pip,~raA n- I -y 1,
((S)- 3 -mcthyl-2-liydroy.ybiitanoyi)piprr,-t7,irt- I
-y], 4-(2-dimethylarni noacetyl)pipef a7~n- I -yI, 4-
[2 



10 ~dii-nethylatnino)othylsulphonyt] pipprazin- I -yI,
4- [2 -(meIhoy.y) othy1sndphonyllpiperazin- I -y],
4-[2-(hydroxy)Qthylsitlphonyllpiperazin-1-yi,
4-(cyzlopropylcaxboiiyl)piperazin-1-yl, 4-(1-
hydroxycycl opmpylcaybonyl)p iperaz i n- 1 -yl, 4-(l
-cyanoeyclapropyl rarbonyl)pip cra7 in- I -yI,
4-(2-hydmxy-2-mt!thylprc)p-,inoyl)piperazin-1-yl,
4-((R)-2-hydroxyp~opanoyl)pip~-~azin-1-yi,
4-((S)-2-hydi,oxypicopaaoyl)piparizin-1-yi,
4-((R)-2-methoxypropaiioyl)pipeya7.irt-1-yl, 4 15
((S)-2-methoxypiopaiioyl)pipeTa7in- I -yl,
4-((R)-t4~trahydrofuran-2-ylcaubonyl)pipera7,in - I
-yI,  4-((S)-tetrahydrofLuan-2 -ylcarbony I)piperazin-
I -yI, 4-(isabutyryI)pipuazin- I -y], 4-((R)- 2-
hydroxybutanoyl)piperazin- I -yI, 4-((S) -2-
kydioxybtitanoyl)piper3zin- I -yl,. (R)-3-
acotylaminopyrrolidin- 1 -yi, (S)-3 -ac Ptyl
aminopyrTo I idin- I -yI, (R)-2  (cyclopropylami
nocarbonyl)pyrrolidin- I -yI,
(R)-2-(~V-rnethyloarbatnoyl)pyri:olidin- I -yI, (S)-
20 2-~N, N-ditnethylearbamoyl)pyrrolidin- I -yI,
4-(1~lhcny lsulphonyl)pipetazin- I -yI, 4-[2- (2-
propyji- 1 -yIoxy)icvtyI] pipcrazin- I -yI,
4-(tetrnhydrofuran-3 -y1carbonyl)pi peraziz- I -yI,
4-(3 - dimethylaiiiinopropanoyl)pipcTazin-1-yi.
4-[2-(AI!-n-iMhy1-N kydroxymethylamino)
acetyllpiperazin- I -y], 4- [3 -hydioxy-2
(hydroNymethyl)propanoyll piperazin- 1 -y],
4-j2-(l,2,3,4-tctrazoI- I -y[)acctyIjpjpfTaziR- I -yI,
25 4- [2-(I,.2,3,4-tptrazo I -yI, 4-(1
-methyI-L-proIyI)piperazffi- I -yI, 4- [2- (tnesyl)
ac~tytlpi pcrazin- I -yI, 4 -(2,2-difIuoyoacetyI)pip
uazja- I -y], 4- [2 -(PyTrolidin- I -
yl)aoctyllpiperazin- I -yI, 4- [2-~morpholino)acctyfl
piperazin- I -yI, 4 -[2 (diethyl
amino)acetyllpiperazin- I -yl, 4-(propiouyI)pipcrazin-
I -y], 4 -(3- hydmy,ypTopionyl)pipora2in-1-yl,
4-[2-(azetidin-1-yl)acetyllpiptrazin-1-yi, (R)-3 30
aininopyrrolidin- I -y 1, (S)-3 -am inopyTrol idin- I
-y], (3R,5,q-4-acctyI-3,5 -diniethylpiperazin- I - yl,
(2-kSOSR)-2,6-dimethylmorpholia-4- yllphenyl, 3
-hydroxyazetidin- I -yI, 3-acetyl amfiaoazetidin- I
-yI, 3 -(2- hydroxyacQtyIaroho)azcfidin- I -yI, 3
-mesylaminoazetid in- I -yl, 3-MeSyI0Xya2etidi n- 1
-yI, 3  WO 2015/175461 PC /GB21P05/04n13113 -21
azidoazetidin-l-yl, 3-arninoaretidin-i-yl,
(3R)-3-{[(2S)-2- hydroxypropanoyl]aminoj
pyrrolidin-l-yl, (3S)-3- {[(2S)-2-
hydroxypropanoyl]amino)pyrrolidin-l-yl,
(3S)-3-(glycoloylamino)pyrrolidia-l-yl and (3R)
3-(glycoloyl amino)pyrrolidin-i -yl; 5 R1 is fluoro,
chloro or methyl;  pis0or1;  



R2 is selected from hydroxy, amino, azido, methyl, N
ruethylcarbamayl, ATAr-dimethylcarbamoyl, acetamido,
{[(25)-2-hydroxypropanoyl]amino }, glycoloylamino,
mesylamino, 2-hydroxyacetamido, mesyloxy or AT-cycle
propylcarbantoy 1. 10 q is 0-2; wherein the values of
R2 maybe the same or different;  R3 is 5-fluoro or
5-chloro; nis0or1;  R4 is ethyl, isopropyl, isobutyl,
cyclobulyl or cyclopropylnrcthyl; R5 and R5 are
independently selected From hydrogen, methyl, ethyl,
methoxymethyl, 15 propyl; or a pharmaceutically
acceptable sail or an in vivo hydrolysable ester
thereof. Therefore in a further aspect of the
invention there is provided a compound of formula  (I)
(as depicted above) wherein: Ring A. is a nitrogen
linked 4-7 membered saturated ring which optionally
contains an  20 additional nitrogen, oxygen or sulphur
atom; wherein if Ring A contains an additional
nitrogen atom that nitrogen may be optionally
substituted by R'; wherein R3 is halo; R4 is CI.6alkyl
or carbocyclyl; wherein R4 may be optionally
substituted an carbon by  one or more R14; wherein 25
R5 and R6 are independently selected from hydrogen or
CI.6alky1; wherein R5 and R4  independently of each
other may be optionally substituted on carbon by One
or more R`6; R' is selected from Cyralkannyl,
Cl.6alkylsulphonyl, C2.6alkenylsulphonyl,
carbocyclyl-R's- or heterocyclyl-Rls-; wherein R7 may
be independently optionally  substituted on carbon by
a group selected from K20; and wherein if said
heterocyclyl contains 30 an -NH- moiety that nitrogen
may be optionally substituted by R21;  R14 is
carbocyclyl; R16 is selected from methoxy;  R'a and
R1aare -C(O)-; W'O2fPE35/E}7 4(31 PCT+C;
112n11c'Ilnn.303 -22 R2 is selected from halo, cyano,
hydroxy, C1-6alkoxy, C2-6aIkynyloxy,  C1-6alkanoyloxy,
V ,.7V-(C1-6alkyl)2amino, C 1 -6alkylS (0). wherein a
is 2 or heterocyclyl;  wherein R20 may be optionally
substituted on carbon by one or more R26; 



R21 is C1-6alkyl;  5 R--6 is hydroxy;  p is 0; q is 0;
n is 0 or 1;  or a pharmaceutically acceptable salt or
an in viva hydrolysable ester thereof. 10 Therefore in
a further aspect of the invention there is provided a
compound of formula  (1) (as depicted above) wherein
Ring A is a nitrogen linked 6 membered saturated ring
which optionally contains an  additional nitrogen
atom; wherein if Ring A contains an additional
nitrogen atom that  nitrogen may be optionally
substituted by R7; wherein is R' is selected from
C1-5alkauoyl, Ct-6alkylsulphonyl and
C2-6alkenylsulphonyl;  wherein R' may be optionally
substituted on carbon by a group selected from R2x7;
wherein  R2 is selected from hydroxy, Cl.,5alIoxy,
Ct_6alkanoyloxy and AV,A (C;_6alkyl)2amino;  pisfl; q
is O; 20 R3 is halo;  }t is0or1. R4 is C1.r,alkyl or
carbocyclyl; wherein R4 may be optionally substituted
on carbon by  one or more R'4; wherein RI4 is
carbocyclyl; 25 R5 is CI.6alkyl; wherein R5 may be
optionally substituted on carbon by one or more  Rk6;
wherein Rle is methoxy; and  R6 is hydrogen. or a
pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. 30 Therefore in a further
aspect of the invention there is provided a compound
of formula  (I) (as depicted above) wherein Ring A is
4-methylsulphonylpiperazin-I-yl,
4-vinylsulphonylpiperazin-1-yl, 4-
acetylpiperazin-1-yl, 4-(acteoxyacetyl)piperazin-l-yl,
4-(hydroxyacetyl)piperazin-1-yl, 4 Wn 210511}75461
r[:-r/cB2005?4}00303 -23 



(dimethylaminoacetyl)piperazin-l-yl,
4-(2-dimethylaminoethylsulphonyl)piperazin-1-yl, 4-
(2-methoxyethylsulphonyl)piperazin-1-yl,
4-(2-hydroxyethylsulphonyl)piperazin-1-yl,
piperazin-1-yI or morpholino; pis0;  5 gis0;  B? is
halo;  nis0or1;  R" is ethyl, isopropyl, isobutyl, eye
Iobutyl or cyclopropylmethyl;  RS is methyl, ethyl;
propyl or rnethoxymethyl; and 10 R6 is hydrogen; or a
pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. In another aspect of the
invention, preferred compounds of the invention are
any one  of the Examples or a pharmaceutically
acceptable salt or an in viva hydrolysablc ester
thereof.  In another aspect of the invention,
preferred compounds of the invention area ny one 15 of
Examples 18, 22, 87, 92, 94, 96, 104, 113, 118 or 121,
or a pharmaceuticaIy acceptable  salt or an in vivo
hydrolysable ester thereof Preferred aspects of the
invention are those which relate to the compound of
formula  (1) or a pharmaceutically acceptable salt
thereof. Another aspect of the present invention
provides a process for preparing a compound  20 of
formula (I) or a pharmaceutically acceptable salt or
an in vivo hydrolysable ester thereof  which process
(wherein variable groups are, unless otherwise
specified, as defined in formula  (I)) comprises of:
Process a) reaction of a pyrimidine of formula (II):
25 (11)  wherein Lisa displaceable group; with an
aniline of formula (III]: W O 21 H15A 17546 t -24 ('Ti
or  Process b) reacting a compound of formula (IV): Fi
(R1)r ITN .N 



NH 5 with a compound of formula (V): PCi /C.B2f1sJEI
MOB (V)  10 wherein T is 0 or S; R` may be the same or
different and is selected from C,.6alkyi; or Process
c) reacting a pyrimidine of formula (VQ:  WO
2005107546 1 PC CICEi2o115+111103113  -25 wherein Xis
a displaceable group; with a heterocyclyl of formula
(VII):  (w)q (VII) or  5 Process co for compounds of
formula (I); re acting a pyrimidine of formula (VIII)
NATII  [3)r N (VIII) with a compound of formula (IX):
10 (IX) where Y is a displaceable group;  and
thereafter if necessary: i) converting a compound of
the formula (I) into another compound of the formula
(I); ii) removing any protecting groups; 15 iii)
forming a pharmaceutically acceptable salt or in vivo
hydrolysable ester. L is a displaceable group,
suitable values for L are for example, a halogcno or
sulphonyloxy group, for example a chloro, bromo,
methanesulphonyloxy or  toluene-4-sulphonyloxy group.
X is a displaceable group, suitable values for X are
for example, a bromo or iodo  20 group. Preferably X
is bromo. Y is a displaceable group, suitable values
for Y are for example, a halogcno or  



sulphonyloxy group, for example a bromo, iodo or
trifluoromethanesulphonyloxy group. W[) 201511175-LA
-26 PCT/G t; 2O(I il{Hlf] 3t13 Preferably Y is iodo.
Specific reaction conditions for the above reactions
are as follows. Process a) Pyrimidines of formula (CI)
and anilines of formula (III) may he reacted
together: 5 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 A'-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  suitable Lewis acid) and at a temperature
in the range of 0C to reflux, preferably reflux; or 10
ii) under standard Buchwald conditions (for example
see.T. Am. Chem. Soc., i19, 7215; J. Am. Chem. Soc.,
119, 8451; J. Org. CChem., 62, 1568 and 6066) for
example in the presence of  palladium acetate, in a
suitable solvent for example an aromatic solvent such
as toluene,  benzene or xylene, with a suitable base
for example an inorganic base such as caesium
carbonate or an organic base such as
potassium-t-butoxide, in the presence of a suitable
ligand 15 such as
2,2'-bis(diphenylphosphino)-1,1'-binaphthyl and at a
temperature in the range of 25 to  80C. Pyrimidincs of
the formula (11) where L h ehioro may be prepared
according to  Scheme I; kl2N" -NH, 1) NaGaMe, n-BuOII
100C SOLI, A I NaNO,  HCl (aq) 20 Scheme 1 WO
200M)715-161 



-27 PC /Gii241415/4/{103413 Anilines of formula (III)
are commercially available compounds, or they are
known in  the literature, or they arc prepared by
standard processes Imown in the art. Process b)
Compounds of formula (IV) and compounds of formula (V)
are reacted  together in a suitable solvent such as
N-methylpyrrolidinone or butanol at a temperature in
the  5 range of 100-2100C, preferably in the range of
150-170C. The reaction is preferably conducted in the
presence of a suitable base such as, for example,
sodium hydride, sodium  methoxide or potassium
carbonate. Compounds of formula (V) may be prepared
according to Scheme 2: 10 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.  Process c) Compounds of formula (VI) and amines
of formula (VII) may be reacted  together under
standard Buchwald conditions (for example see J Ain.
Cheer. Soc., 118, 7215; 15 J.Ain. Chem. Soc., 119,
8451; J Org. Chen;., 62, 1568 and 6066) for example in
the presence  of palladium acetate, in a suitable
solvent for example an aromatic solvent such as
toluene,  benaenc or xylene, with a suitable base for
example an inorganic base such as caesium  carbonate
or an organic base such as potassium-t-butoxide, in
the presence of a suitable ligand  such as
2,2'-bis(diphenylphosphino)-1,1'-binaphthyl and at a
temperature in the range of25 to  20 80C. Compounds of
formula (VI) may be prepared according to the
procedures described in  WO 02120512. WO 20051075461
PCI/Gl3200 /1410303 _28_ Hetcrocyclyls of formula
(VII) are commercially available compounds, or they
are  known in the Iiterature, or they are prepared by
standard processes known in the alt.  Process d)
Compounds of formula (VIII) and amines of formula (IX)
may he reacted  together under standard Buchwald
conditions as described in Process a. S The synthesis
of compounds of formula (VIII) is described in Scheme
I.  Compounds of formula (IX) arc 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  the literature, or
they are prepared by standard processes known in the
art. 10 It will be appreciated that certain of the
various ring substituents in the compounds of  the
present invention may be introduced by standard
aromatic substitution reactions or  generated by
conventional functional group modifications either
prior to or immediately  fallowing the processes
mentioned above, and as such are included in the
process aspect of  the invention. Such reactions and
modifications include, for example, introduction of a
15 substituent by means of an aromatic substitution
reaction, reduction of substituents, alkylation  of
substituents and oxidation of substituents. The
reagents and reaction conditions for such  procedures
are well known in the chemical art. Particular
examples of aromatic substitution  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 20
aluminium trichloride) under Fri edel Crafts
conditions; the introduction of an alkyl group  using
an alkyl halide and Lewis acid (such as aluminium
trichloride) under Friedel Crafts  conditions; and the
introduction of a halogeno group. Particular examples
of modifications  include the reduction of a nitro
group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with
iron in the presence of hydrochloric  25 acid with
heating; oxidation of alkylthio to alkylsulphinyl or
alkylsulphonyl. It will also be appreciated that in
some of the reactions mentioned herein it may he
necessary/desirable to protect any sensitive groups in
the compounds. The instances where  protection is
necessary or desirable and suitable methods for
protection are known to those  skilled in the art.
Conventional protecting groups may be used in
accordance with standard 30 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. w0
21111511175461 1'Q T7GB2(1415/11{103113 _29 A suitable
protecting group for an amino or alkylamino group is,
for example, an acyl  group, for example an alkanoyl
group such as ace tyl, an alkoxycarbonyl group, for
example a  methoxycarbonyl, ethoxycarbonyl or
t-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example bcnzyloxycarbonyl, or an aroyl group, for
example benzoyl. The deprotectioa 5 conditions for the
above protecting groups necessarily vary with the
choice of protecting  



group. Thus, for example, an acyl group such as an
alkanoyl or alkoxycarbonyl group or an  aroyl group
may be removed for example, by hydrolysis with a
suitable base such as an alkali  metal hydroxide, for
example lithium or sodium hydroxide. Alternatively an
acyl group such  as a t-butoxycarbonyl group may be
removed, for example, by treatment with a suitable
acid  10 as hydrochloric, sulphuric or phosphoric acid
or trifluoroacetic acid and an arylmethoxycarbonyl
group such as a benzyloxycarbonyi group may he
removed, for  example, by hydrogenation over a
catalyst such as palladium-on-carbon, or by treatment
with  a Lewis acid for example boron
tris(trifluoroacetate). A suitable alternative
protecting group  for a primary amino group is, for
example, a phihaloyl group which may be removed by 15
treatment with an alkylamine, for example
dimethylaminopropylamine, or with hydrazine.  A
suitable, protecting group for a bydroxy group is, for
example, an acyl group, for  example an alkanoyl group
such as acetyl, an aroyl group, for example henzoyl,
or an  arylnethyl group, for example benzyl. The
deprotcction conditions for the above protecting
groups will necessarily vary with the choice of
protecting group. Thus, for example, an acyl 20 group
such as an alkanoyl or an aroyl group may be removed,
for example, by hydrolysis with  a suitable base such
as an alkali metal hydroxide, for example lithium or
sodium hydroxide.  Alternatively an arylmethyl group
such as a benzyl group may be removed, for example, by
hydrogenation over a catalyst such as
palladium-on-carbon. A suitable protecting group for a
carboxy group is, for example, an esterifying group,
25 for example a methyl or an ethyl group which may be
removed, for example, by hydrolysis  with a base such
as sodium hydroxide, or for example a t-butyl group
which may be removed,  for example, by treatment with
an acid, for example an organic acid such as
trifluoroacetic  acid, or for example a benzyl group
which may he removed, for example, by hydrogenation
over a catalyst such as palladium-ou-carbon. 30 The
protecting groups may be removed at any convenient
stage in the synthesis using  conventional techniques
well kaown in the chemical art. As stated hercinbefore
the compounds defined in the present invention
possesses  anti-cell-proliferation activity such as
anti-cancer activity which is believed to arise from
the WO 2k (P Sf1I7 S4 i 1 PCT/G n z ow-vooo3113 -30
CDK inhibitory activity of the conpound. These
properties may be assessed, for example,  using the
procedure set out below: 



Assay The fallowing abbreviations have been used : 5
TIEPES is N-[2-Hydroxyethyl]piperazinc-rlV
-f2-ethanesulfonic acid]  OTT is Dithiothreitol PMSF
is Phenylmethylsulphonyl fluoride The compounds were
tested in an in vitro kinase assay in 96 well format
using  Scintillation Proximity Assay (SPA - obtained
from Amersham) for measuring incorporation  10 of
[y-33-P]-Adenosine Triphosphate into a test substrate
(GST-Retinoblastoma protein; GST Rb). In each well was
placed the compound to be tested (diluted in DMSO and
water to  correct concentrations) and in control wells
either roscovitine as an inhibitor control or  DMSO as
a positive control. Approximately 0.2ftl of
CDK21Cyclin E partially-purified enzyme (amount
dependent  15 on enzyme activity) diluted in 25111
incubation buffer was added to each well then 20l of
GST-Rb/ATP/ATP33 mixture (containing R5}tg GS1-Rb and
0.2.M ATP and 0,14 LCi fy-33-
P]-AAdenosineTriphosphate in incubation buffer), and
the resulting mixture shaken gently,  then incubated
at room temperature for 60 minutes. To each well was
then added 150L stop solution containing (0.8m)well of
Protein  20 A-PVT SPA bead (Amersham)), 20pM1--we1l of
Anti-Glutathione Trans ferase, Rabbit IgG  (obtained
from Molecular Probes), 61 mlvf EDTA and 50mM HEPES pH
7.5 containing  0.05% sodium azido. The plates were
sealed with Topseal-S plate scalers, left for two
hours then spun at  2500rpm, 1124xg., for 5 minutes.
The plates were read on a Topcount for 30 seconds per
25 well. The incubation buffer used to dilute the
enzyme and substrate mixes contained 50mM  HEPES
pH7.5, 10mM MnC12, Imlvr DTT, 1 OO1vM Sodium vanadate,
I00pM NaF, I OmM  Sodium Glycerophosphate, BSA (Img/ml
final). Test substrate 30 In this assay only part of
the retinoblastoma protein (Science 1987 Mar13; 235
(4794):1394-1399; Lee lV.H., Bookstein R" I-Tong P.,
Young Li., Shew J.Y., Lee E.Y.) vas  used, fused to a
GST tag. PCR of retinohlastoma gene encoding amino
acids 379-928  (obtained from retinoblastoma plasrnid
ATCC pLRbRNL) was performed, and the sequence WO
205!()75461 PCT/G 142ou5'unu3u3 



-31 cloned into pGBx 2T fusion vector (Smith D.B. and
Johnson, K.S. Gene 67, 31 (1988); which  contained a
lac promoter for inducible expression, internal lac 11
gene for use in any E.Coli  host, and a coding region
for thrombin cleavage - obtained from Pharmacia
Biotech) which  was used to amplify amino acids
792-928. This sequence was again cloned into pGEx 2T.
5 The retinoblastoma 792-928 sequence so obtained was
expressed in E.Coli (BL21  (DE3) pLysS cells) using
standard inducible expression techniques, and purified
as follows.  E.coli paste was resuspended in IOml/g of
RTETN buffer (50rnM Tris pH 7.5, I20mM NaCI, 1mM EDTA,
0.5%viv NP-40, 11xuM PMSF, luglml leupeptin, lug/mk
aprotinin and  lug/ml pepstatin) and sonicatcd for 2 x
45 seconds per 100ml homogenate. Ater 10
centrifugation, the supernatant was loaded onto a l0ml
glutathione Sepharose column  (Pharmacia Biotech,
Herts, UIK), and washed with NETN buffer. After
washing with kinase  buffer (50mM FIEPES pH 7.5, 1(0mM
MgC12, 1mIv1 DTT, 1mM PMMF, Iug/ml Icupeptin,  Iug/ml
aprolinin and lughnl pepstatin) tale protein was
eluted with 50mM reduced glutathione in kin ase
buffer. Fractions containing CST-Rb(792-927) were
pooled and 15 dialysed overnight against kcinase
buffer. The final product vas analysed by Sodium
Dodeca  Sulfate (SDS) PAGE (Polyacrylamide gel) using
8-16% Tris-Glycine gels (Novex, San  Diego, USA). CDK2
and Cyclin E The open reading frames of CDK2 and
Cyclin E were isolated by reverse 20 transcriptase-PCR
using HcLa cell and activated T cell mRNA as a
template and cloned into  the insect expression vector
pVL1393 (obtained from Invitrogen 1995 catalogue
number:  V1392-20). CDK2 and cyclin E were then dually
expressed [using a standard virus  Baculogold
co-infection technique] in the insect SF21 cell system
(Spodoptera Frugiperda  cells derived from ovarian
tissue of the Pall Army Worm - commercially
available). 25 Example production of Cyclin EICDK2 The
following Example provides details of the production
of Cyclin EJCDK2 in SF21  cells (in TC 100 + 10%
FBS(TCS) + 0.2% Pluronic) having dual infection MGI 3
for each  virus of Cyclin E & CDK2. SF21 cells grown
in a roller bottle culture to 2.33 x 106 cells/ml were
used to inoculate  30 10 x 500 rid roller bottles at
0.2 x 14E6 cell slml. The roller bottles were
incubated on a roller  rig at 28C. 



WO 2005.1075401 PCPG 1120115!000303 -32 After 3 days
~72 hrs-) the colls were colinted, and the average
from 2 bottles found to  be, 1. 8 6 x I OE6 cell &/mL
~99% viable), Thc~ cultures were then infected witi)
the dual -Viruses  at an MOI 3 for each virus, ThQ
viTuses were mixed togcther before addition to the
culturcs, and the cultures  5 T eturacd to the rol lei
ri g 2 PC ~ After 2 days (48 hrs,) post infection the
5 T-Wes of culturewas harvested. The total  eel I
count at haTve.4 w,-is 1. 5 9 x I OE6 cells/mi. (99%
viable) . The eel] s were spun out at 25 QOrpm, 30
mins., 4'C in Hmous Omnifuge 2.0 R S in 25 0 mi. lots
~ The s upernatant was  discarded. 10 Par-tial
to-pitrirkatton of CdkZ and Cyclin E S f2l cells were
resuspended in lysi s buffei: (5 OnLM Tris pH 8.2, 1
OMM MgC12, I rn-M  DTT, I On-M glyceropbosph ate, 0. 1
mMi sodium orthovanadate, 0 ~ I m-M NaF, I triAl
PIVISF, I zighni leupeptin and I ug/ml ap~ otin in)
and homogenised for 2 mini'ltos in a 1 Oml Don Be P
homgenisQT. After centrifugation, the supernatant was
loadcd onto a Pows HQ~M 1.4/100 15 anion exchange
column (PE Biosysterns, HertR~id, LTK). Cdk2 and
Cyclin E were.cooluted at  the b eginnin g of a 0- 1 M
NaCl grad ient (run in lysi s buffer minus protcasp
inhibitors) over 20  colionin volumes, Co-clution .v&i
checked by western blot usiz&I both anti-Cdk2 and
anti- Cyclin E antibodies (Santa Cruz Biotechnology,
California, US)~ By anal ogy, assays d osi gned to
assess inhibition of CDK I and CDK4 may be 20
consuucted. CDK2 (EM13L Accession No, X6207 1) may be
used together with Cycli R A or  Cyclin E ~sec EMDL
Aiz~ccssion No. M73 812), and ftuther do lai Is for
such assays are  contained i n PCT Internati onal
Publication No ~ WO 99/2 1845, the lFe levint
Biochemical &  B iological Evaluation sectimi ~; o f
wh ich are hereby incorporated by ref~Tcncv . Although
the pharmacological properties of tbecompounds of the
forowla (1) vary 25 with structural change, in genen].
activity possessed by compounds of the formula (1) may
be  demonstrated at IC5q concentrations or doses in
the range 250~tM to I nM. When tested in the above
in-vitm assay the CDK2 in hibitory activity of Example
8  was measured as IC50, = 0. 18 1 j.M. The in vivo
activity of the compounds of the pi:escut i~ivention
may be assessed by  30 standard techniques, for
example by measuring inhibition of Coll growth and
assessing  



cytotoxicity. Inhibiti on of cell gTowth may be
measured by stain i ng cells with Sul forho dami no B
(SRB), a fluorescent dye, that stains proteins and
therefore gives an estimation of arnoulat of WO
2003/075461 PCTX; U2 0051000303 -33 protein (Lc~
calls) in a well (see Boyd,M.R.(19P) Stattis of the
NCIprprliniCal antitTIM0111  drug discovery sc men.
Pri n, Prac Oncol 10: 1- 12). Thus, th r f6i low in g
detai Is are provided of  inea,guring inhibition of
Qcll growth: Cc I Is were plated in appT4~)pi iate
medium in a volurno of I 00ml in 96 woli plates; 5
media was D ulbeecols Mod i fied Eagle rne~dia fbi,
MCF-7, SK--LJT- I B and SK-UT- I , Thc M I s  were
allowed to attach overnight, then jj)h i bitoi
compounds, were add M at various  concentrations in a
maximum conconatioa of 1% DMSO (v/v). A control
platewas assayed  to give a v alu e for cel I s bcfora
dosing. Cells were incubated at 3 7'C, (5 % CO ~) for
three days. At th P~ end of three days TCA was added
to the pl ates to a final conc entratiort a f 16%  10
(v/v). Plateswere thon incubatedat 4:*C for I hour,
thesupernatant removed and the plates  wa shed i n tap
water. After drying, I 00ml SRB dye (0.4% SRB in 1 %
acetic aci d) was added  for 3 0 mi nutes at 37C.
Excess SRB was removed and the plates washi~ d in I %
aceti c acid.  The SR13 bourd to proteinvias
solubiliscd in lOmM Tfis p147.5 and shaken for 30
minutes at  room temperature- The ODs were read at
540nm, and the concentration of inhibitor causing 15
50% inhibition of gEowth was determined from a
semi-log plot of inhibi ter concentration  verslus
absorba ace. The can centTation of compound that
rrduccd the optical density to below  that obtained
when the cells were plated at the start of the
rxperim,~7rit gave the vahle for  toxicity. Typi oal
IC5c, values for compounds of the invention 'when
tested in the SRB it s s ay are  20 in the range Im-NI
to IBM~ According to a further aspect of t1hc
invention there is provided a pharmaccutica I  composi
lion ivhi cb compris es a pyri midim- dQrivative of
the formula (1), or a  pharmaceutically acceptable
salt or in Wvo hydroly,~able ester thereof. as defined
bervinbefore  i n a ssociation with a phamaceutically
-acceptable ditnerit or car~i cr. 25 The comp as i ti
on niay be in a form su itabl e for oral admin i
stration~ for exanTpi u, as a  tab let or capsule, for
parenteral injection (i nehid iag i ntravonous, subew
ancous, mtranni sov I aT,  i ntravascu iar cr i n
fusion) as a sterile solUtiO F1, suspen s ion or
emulsion, for topical  



administration as an a intment or c~'eam or for rectal
ad mi nistTati on as a suppository, In general the~
above compositions may be ptepared in a conventi oual
manner using  30 ronvcntional excipients. T h~
compound of formula (1) will normally be admiuLs iend
to a warm-blooded  animal at a tinit dose wi thin the
range 5 -5 000 mg p cr square~ meter body area of the
ani mat, i, e. approximately 0. 1 -100 rnglkg, and
this normally provides a therapeutiral ly-effectivv
dose, W0 2005l0 15461 PCT+Ct32-t Sn 00 30 3 -34 A unit
dose form such as a tablet or capsule will usually
contain, for example 1-250 mg of  active ingredient.
Pro Ferably 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  of administration, and the severity of the
illness being treated. Accordingly the optimum 5
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 (1), or a
pharmaceutically acceptable salt or in viva
hydrolysable ester thereof, as  defined hereinbefore
for use in a method of treatment of the human or
animal body by  therapy. 10 We have found that the
compounds defined in the present invention, or a
pharmaceutically acceptable salt or in viva
hydrolysable 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  useful in
the treatment of diseases or medical conditions
mediated alone or in part by CDK 15 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 invention
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  mediated alone or in part
by the inhibition of CDKs. Such a compound of the
invention is 20 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 ovarian cancer. Thus it is
expected that a compound of the  invention will
possess anti-cancer activity against these cancers. It
is in addition expected that  a compound of the
present invention will possess activity against a
range of leukaemias, 



25 lymphoid malignancies and solid tumours such as
carcinomas and sarcomas in tissues such as  the liver,
kidney, prostate and pancreas. In particular such
compounds of the invention are  expected to slow
advantageously the growth of primary and recurrent
solid tumours of, for  example, the colon, breast,
prostate, lungs and skin. More particularly such
compounds of the  invention, or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof,
are 30 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. WO
Z0051075461 ic -r.,(; 13 20 OnAH1 030 -35 Herein when
cancer is refferred to, in particular this refers to
leukaemia, breast cancor,  lung cancer, colon cancer,
rectal cancer, stomach cancer, prostate cancer,
bladder cancer,  cancer of the pancreas, ovarian
cancer, liver cancer, kidney cancer, skin cancer and
cancer of  the,~vulva. 5 It is further expected that a
compound of the present invention will possess
activity  against other cell-proliferation disease~ in
a wide~ range o f other discase. states including
Ieukaemias, fibroproliferative~and differentiative
disorders, psoriasis, rheumaloid arthritis,  Kaposi's
sarcoma, haemangioma, acute and chronic nephropathies~
atheroma~ atherosclerosis,  arterial restenosi s.
autoimmune diseases, acute an d chronic inflammation,
bone diseases a nd  10 ocular diseases with retinal
vessel proliferation, Thus according to this aspect o
f the invention there is provided a compound of the
formula (1), or a pharmaceutically acceptable salt or
in vivo hydrolysable ester thereof as  defined
hereinbeforc for use as a medicament; and the use of a
compound of the formula (1),  or a pharmaceutically
acceptable salt or in vivo hydTolysable ester thereof,
as defined 15 hereinbeforc i n the manufacture of a
medicament for use in [lie production of a cri I eye
1~  inhibi lory (anti-cel I-proli R-mation) effect in
a warm-blooded animal such as man. F articularly,  an
inbibitory effect is produced by proventing entry
into, or progresMon through, the S phase  by inbih
ition o f CDK2 and CD K4, espoci ally CDK2, and NI
phase by i nhibition of CDK 1. According to a further
feature of the invention, there is provided a
cornpound Of the  20 formu la (1), or a ph
amaceutically acceptable salt or in vivo hydrolysable
ester thereof, as  defined herein before in the
manufacture of a medicament for u,,;Q in the treatment
of cancels  



(solid turnours and leukaermas), fibi-opiolifictative
and diffcrc~atiative diioidars, psoriasis,  rheumatoid
arthritis, Kapos i's sarcoma, haemaRgioma, acutc and
chronic flephropathies,  athoroma, athero.~~cl orosi
s, arteri al restenosis, autoi niniune diseas as,
acute and chrojiie 25 inflarrimation, bone diseases
and ocular discas os with retinal vessel proli forati
on, particularly  in the treatment of cancers.
According to a ftuther ficaturr of the inveri (ion,
there is provided the use of a comp Gund of the
fornrula. M or a pham-taccu fically acceptable sa I t
or !?F vivo hydrolysable  ester thereof, as defined
herein before in the manufacture of a medicament for
use in the  30 treatment of cancer. According to a
further featur~ of the invention, there is provided
the use of a  compound of the formula (1), or a
pharmaceutically acceptabl Q salt or in vivo
hydrolysable WO 21Y)5107$461 p('TIG 1320051000303 3G_
ester thereof, as defined herein before in the
manufacture of a medicament for use in the  production
of a CDK inhibitory effect. 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  5 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  effect
is produced by preventing entry into, or progression
through, the S phase by inhibition  of CT)K2 and CDK4,
especially CDK2, and M phase by inhibition of CDKI.
According to a further feature of this aspect of the
invention there is provided a 10 method for producing
a cell cycle inhibitory (anti-cell-proliferation)
effect in a warm-blooded  animal, such as man, in need
of such treatment which comprises administering to
said animal  an effective amount of a compound of
formula (I) or a pharmaceutically acceptable salt or
in  vivo hydrolysable ester thereof as defined herein
before. Particularly, an inhibitory effect is
produced by preventing entry into, or progression
through, the S phase by inhibition of CDK2  15 and
CDK4. especially CT)K2, and M phase by inhibition of
CDKI. According to an additional feature of this
aspect of the invention there is provided a  method of
treating cancers (solid tumours and lcukaemias),
fibroprolierative and  differentiative disorders,
psoriasis, rheumatoid arthritis, Kaposi's sarcoma,
haemangioma,  acute and chronic nephropathies,
atheroma, atherosclerosis, arterial restenosis,
autoimmune 



20 diseases, acute and chronic inflammation, bone
diseases and ocular diseases with retinat  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 (1) or a  pharmaceutically
acceptable salt or in vivo hydrolys able ester thereof
as defined herein  before. 25 Particularly there is
provided a method of treating cancer in a
warm-blo(yded 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  viva
hydrolysable ester thereof as defined herein before.
Particularly there is provided a method of producing a
CDK inhibitory effect in a 30 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 (3) or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof
as defined herein before. W0 2[If15Po75-4 1 PCTIC,
B2f3t151[Iflfl3fl3 -37 In a further aspect of the
invention there is provided a pharmaceutical
composition  which comprises a compound of the formula
(I), or a pharmaceutically acceptable salt or in  vivo
hydrolysable ester thereof, as defined herein before
in association with a pharmaceutically-acceptable
diluent or carrier for use in the production of a cell
cycle  5 inhibitory (anti-cell-proliferation) effect
in a warm-blooded animal such as man. In a further
aspect of the invention there is provided a
pharmaceutical composition  which comprises a compound
of the formula (I), or a pharmaceutically acceptable
salt or in  vivo hydrolysable ester thereof, as
defined herein before, in association with a
pharmaceutically-acceptable diluent or carrier for use
in the treatment of cancers (solid 10 tumours and
leukaemias), fibroproliferative and differentiative
disorders, psoriasis,  rheumatoid arthritis, kaposi's
sarcoma, haemangiama, acute and chronic
nephropathlies,  atheroma, atherosclerosis, arterial
restenosis, autoimmunc diseases, acute and chronic
inflammation, bone diseases and ocular diseases with
retinal vessel proliferation, in a  warm-blooded
animal such as man. 15 In a further aspect of the
invention then is provided a pharmaceutical
composition  which comprises a compound of the formula
(I), or a pharmaceutically acceptable salt or in  viva
hydrolysable ester thereof, as de lined herein before
in association with a 



pharmaceutically-acceptable diluent or carrier for use
in the treatment of cancer in a  warm-blooded animal
such as man. 20 In a further aspect of the invention
there is provided a pharmaceutical composition  which
comprises a compound of the formula (1), or a
pharmaceutically acceptable salt or in  vivo
hydrolysable ester thereof, as defined herein before
in association with a pharmaceutically-acceptable
diluent or carrier for use in the production of a CDK
inhibitory  effect in a warm-blooded animal such as
man. 25 Preventing cells from entering DNA synthesis
by inhibition of essential 5-phase  initiating
activities such as CDK2 initiation may also be useful
in protecting normal cells of  the body from toxicity
of cycle-specific pharmaceutical agents. Inhibition of
CDK2 or 4 will  prevent progression into the cell
cycle in normal cells which could limit the toxicity
of cycle- specific pharmaceutical agents which act in
S phase, G2 or mitosis. Such protection may 30 result
in the prevention of hair loss normally associated
with these agents. Therefore in a further aspect of
the invention there is provided a compound of formula
(1) as defined above or a pharmaceutically acceptable
salt or in vivo hydrolysable ester thereof  for use as
a cell protective agent. WO 2015/975461
PCTIC112005/1100503 -38 therefore in a further aspect
of the invention there is provided a compound of
formula  (1) 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 pharmaceutical
agents. 5 Examples of pharmaceutical agents for
treating malignant conditions that are known  to cause
hair loss include alkylating agents such as ifosfamide
and cyclophosphamide;  antimetabolites such as
methotrexate 5-tluorouracil, gemcitabine and
cylarabine; vinca  alkaloids and analogues such as
vincristine, vinbaistine, vindesine, vinorelbine;
taxanes such  as paclitaxel and docetaxel;
topoisomerase I inhibitors such as iriutotecan and
topotecan; 10 cytotoxic antibiotics such as
doxorubicin, daunorubicin, nnitoxantrone,
actinomycin-D and  mitomycin; and others such as
cloposide and tretinoin. In another aspect of the
invention, the compound of formula (1), or a
pharmaceutically  acceptable salt or in vivo
hydrolysable ester thereof; may be administered in
association with  a one or more of the above
pharmaceutical agents. In this instance the compound
of formula 



15 (1) may be administered by systemic or non systemic
means. Particularly the compound of  formula (1) my
may administered by non-systemic means, for example
topical administration.  Therefore in an additional
feature of the invention, there is provided a method
of preventing hair loss during treatment for one or
more malignant conditions with  pharmaceutical agents,
in a warm-blooded animal, such as man, which comprises
20 administering to said animal an effective amount of
a compound of formula (1), or a  pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof
In an additional feature oFthe invention, there is
provided a method of preventing hair  loss during
treatment for one or more malignant conditions with
pharmaceutical agents, in a  warm-blooded animal, such
as man, which comprises administering to said animal
an 25 effective amount of a compound of formula (1),
or a pharmaceutically acceptable salt or in  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
loss arising from the treatment of malignant
conditions  30 with pharmaceutical agents which
comprises a compound of formula (I), or a
pharmaceutically acceptable salt or in vivo hydrolys
able ester thereof, and said  pharmaceutical agent, in
association with a pharmaceutically acceptable diluent
or carrier. WO N05/075461 PULIC B 20 05/110 0303 _39
According to a further aspect of the present invention
there is provided a kit  comprising a compound o f
formula (1), or a pharmaceutically acceptable S all or
in vivo  hydrolysable ester thereof and a
pharmaceutical agent fox treating malignant conditions
that  is known to cause, hair loss, 5 According to a
further aspect of the present invention there is
piovided a kit  comprising: a) a compound of formula
(1), or a pharmaccutically acceptable salt or in vivo
hydrolysable  ester thereof, in a first unit dosage
form; b) a pharmaceutical agent for treating malignant
conditions that is known to cause hair loss; in  10 a
second unit dosage form; and c) container means for
contaitrin g sai d first and s mGnd d o sage forms.
According to another feature, of the invention there.
is provided theusc of a Compound  



of the formu la (1), or a ph arroaceutical ly
acceptable s alt or in vivo hydrolys able ester
thereof,  in the manufacture of a medicament for the
prevention of hair loss during treatmcnt of 15 ru a I
i gnant conditi ons with pharmaceutical agents,
AccoidiRg to a futtheraspect of the present invention
there is provided acombination  treatment for the,
prQvcntiQn of hair loss comprising the administratiou
of an effective amount  of a compound of thc~ formula
(1), or a pharmaceutically acczptablc salt or in vivo
hydrolysable ester theicof, optionally togdhvrwi th a
pharmaceutically acceptable diluff nt or 20 carrieT,
wi th the -.;imW laneous, sequential or separate
administrati Or) Of an e frective amoun t of  a
pharmaceutical agent fox treatment of malignant
conditions to a warm-blooded animal, such  as man. As
stated above the size of thr dose required Foi the
th--T apeutic or prophylactic  tTeatment of a
particular cell-proliferation discasi:-~vill
necessarily bi-, varied depending on the  25 host
treated, the routp of administTati on and th e
seyerity o f the i tin ass being treated. A unit dose
in the range, for example, I - 100 mg1g, preferably 1-
50 rug/Rg i s envNaged~ The CDK inhibitory activity
defined hemi ribrfore may be appliff d as a sole
therapy or  may involve, in addition to a compound of
the, invcirtion, one or more other substances and/or
treatruents. Such conji~~i at treatment in ay be
achieved by way of the s imultauffous, sequential 30
or s rparato admini stiati (in of tb P individual
components 0 f the treatment. In the field of  medical
oncology it is normal pi actice to use, a rembination
of different forms of treatment to  treat each patient
with canrer. fn medical oncology the other
rornponent(s) of such conjoint  treatment in addition
to the cell cycle, inhibitory treatment defined
hezeinbefore may be; WO 7005f07S461 1ICT/C820115MOR303
-40 surgery, radio therapy or chemotherapy. Such
chQmotherapy may cover three main categories  of
therapeutic agent: (i) other cell cycle inhibitory
ag-cms that work by the same or different mechanisms
from  those defined hereinbefore; 5 (ii) cytostatic
agents such as antioestrogens (for example tamoxifen
toremifene, raloxifene, droloxifene, iodoxyfene,),
progemgen-, (for example megestrol acetate),
aromatas,,- inhibitors (for example anastrozole,
letiazole, vorazole, exemcgtanc), antiprogestogcns,
antiaDdrogens (for example flutamide, nilwamide,
bicalutainide, cyproterono acetate), LHRH  agonists
and antagoTii8ts (for example goscrelin ac~tatc,
luprolide), inhibitors of testosterone 



10 5(x-dihydroreductuse ~fbr example finasteride),
anti-invasion agents (for example metal loproteinase
inhibitors like marimastat and inhibitors of urokinasc
plasminogen activator  receptor function) and
inhibitors of growth factor function, (such growth
factors include for  example p] ate I et derived
growth factor and hepatocytc growth factor such
inhibitors include  growth factor amibodks, growth
factor receptor antibodies, tyrosine kinase iubibitors
and 15 serindthreonine kinasc inhibitors); and (iii)
antiproliferative/antincoplastic drugs and
combinations thereof, as used in medical  oncology,
such as aotimetabolites (For example antifolates like
methotrexate,  fluoropyrimidines like 5-fluorouracil,
purine and adenosinc analogues, cytosiue arabinoside);
antitumour antibiotics (for example anthracyclires
like doxerubicin, daunemycin, cp"bici a 20 and
idarubicin, mi tomycin-C, dactinomyc in, mithrai
nyciR); platinum deri vatives (for example
cisplatiTi, Q4ftplatii~); alkylating agents (for
example nitrogen mustard, Tnelphalan,  cliloramburil,
busulphan, cyclophosphamide, ifostamide, nitrosoureas,
thiotepa); antimitotic  agents (for example vinca
alkaloids like vincristini, and taxoids like taxol,
taxotere); topo isornerase inhi b itors (for example
epipodophyllotoxins. like etoposidc and wuipo side,
25 amsactine, topo tecan) . Accord ing to th i s
aspect of the inventi on thtre is provided a
pharmaceutical product comprising a compound of die,
formula (1) as dofmod hereinbeforo  and an additional
auti-tumour substance as defined hereinbcfore for thc~
c~ojijoi Tit treatmQnt of  cancer. In addi tion to
their use in therapeutic incdic ine, the compoun d s
of FOM131a (1) and  30 their pharmaceutical I y
acceptab] e s alts are also iiseful as ph
annacological tools in the  devclopment and
slaadardisation of in vitro and in vfvo text systems
for the evaluation of the  effects of inhibitors of
cell cycle activity in laboratory artimals such as
cats, dogs, rabbits,  monkeys, rats and mi ce, as pai
t of the warch for new therapeutic agents. \YO
2{{5/O74&1 PCIvGR2o}s/E}w}3E13 _41 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. Examples  5 The
invention will now be illustrated by the following non
limiting examples in  which, unless stated otherwise: 



(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
10 was carried out using a rotary evaporator an der
reduced pressure (600-4000 Pascals;  4.5-30nun lg)
with a bath temperature of up to 60C; (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  15 illustration only; (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;  20 (vii) when given, NMR
data is in the Fort of delta values for major
diagnostic protons, given in parts per million (ppm)
relative to tetramethylsilane (TMS) as an internal
standard,  determined at 300 MFFz using perdeuterio di
methyl sulphoxide (DMSO-d6) as solvent unless
otherwise indicated; E9F NAM is also recorded in
DMSO-d6 unless otherwise stated; {viii) chemical
symbols have their usual meanings; SI units and
symbols are used;  25 (ix) solvent ratios are given in
volume: volume (v/v) terms; and (x) mass spectra were
run with an electron energy of 70 electron volts in
the chemical  ionization (CI) mode using a direct
exposure probe; where indicated ionization was
effected  by electron impact (El), fast atom
bombardment (FAB) or electrospray (ESP); values for D
V7  are given; generally, only ions which indicate the
parent mass are reported; and unless 30 otherwise
stated, the mass ion quoted is (MH)}; (xi) unless
stated otherwise compounds containing an
asymmetrically substituted carbon  and/or sulphur atom
have not been resolved; WO 2W/014461 PCf.'CB2ftfl
/IEl0303 -42 (xii) where a synthesis is described as
being analogous to that described in a previous
example, the amounts used are the mill imolar ratio
equivalents to those used in the previous  example;
(xvi) the following abbreviations have been used:  



5 THE tetrahydrofurao;  DMF ATN-dimcthylforrnanride;
DMFDMA dimethylformamide dimethylacetal;  EtOAc ethyl
acetate; McOH methanol;  10 EtOH ethanol; DIPEA iN
diisopropyIethylamine; I'IATU
^-(7-azahenzotriazol-l-yl)-1,1-3.3-tetramethyluronium
hex afluorophosphate; HOBt 1 -hydroxybenzotriazo le 15
EDAC l-ethyl-3-(3-dimethylaminopropyl)carbodi-inride
hydrochloride  ether diethyl ether; TFA
trifluoroacctic acid;  DCM dichloromethanc; and  DM8O
dimethylsulphoxide. 20 xvii) where an Isolute SCX-2
column is referred to, this means an "ion exchange"
extraction  cartridge for adsorption of basic
compounds, i.e. a polypropylene tube containing a
bcnzenesulphonic acid based strong cation exchange
sorbent, used according to the  manufacturers
instructions obtained from International Sorbent
Technologies Limited,  Dyffryn Business Park,
Ilengeod, Mid Glamorgan, UK, CF82 7R.I; 25 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  silane covalently bonded to a
silica particle used according to the manufacturers
instructions  obtained from International Sorbent
Technologies Limi ted, Dyffryn Business Park,
Ilengeod,  Mid Glamorgan, UK, CF82 7R7; 30 xix) where
a Chemelut column is referred to, this means an
extraction cartridge for removal of  water, i.e. a
polypropylene tube containing diatomaceous earth used
according to the  manufacturers instructions obtained
from Varian, Harbor City, California, USA; and WO
200510-15461 P(:T/G1J2005/(HW3G3 -43 xx) where HPLC
was performed on a Phenontenex column this refers to a
Phenomenex 150 x  21.2 mm Luna 10 micron CIS column
using a gradient of 5 to 95 of 0.2% TFA water - 



acetonitrilc over lOmins at 20 ml / minute flow rate;
xxi) macroporous polystyrene carbonate resin refers
to, Argonaut Technologies MP carbonate  5 resin with
the capacity 3.0 Mole equivalents per grain of resin
available from Argonaut  Technologies , New Road,
Hengoed, Mid Glamorgan United Kingdom, CF82 SAl).
Exampe
2-(}-(4-Mesylpiueraxin-l-yl]anilino]-4-(1-isopropyl-2
mcfhyl-lff-imidazol-5-y)p3rimidine 10
2-Amino-4-(l-isopropyl-2-methyl-
Ilf-imidazol-5-yl)pyrimidine (Method 39 of WO  0 310 7
6 43 6; 220mg, tmmol),
1-promo-4-(4-mesylpipcrazinyl)benzenc ('NO 2001062742;
319mg, Immol),
tris(diheuzylidencacetonc)dipalladiunt(0) (23tng,
2mol%), 2-(di-tert- hutylphosphino)biphenyl (6mg, 2
mol%) and sodium tert-buloxide (135 mg, 1.4 mmol) in
anhydrous 1,4-dioxaue (lOml) was evacuated and
refilled with nitrogen (3 times). The 15 reaction was
heated under nitrogen at 95C overnight before
evaporating under reduced  pressure. The residue was
triturated with EIOAc (20m1), filtered and
re-evaporated to give a  gum. Chromatography on silica
gel with McOH:DCM (2:9 8 to 5:95) gave the title
compound  as a yellow solid. (70 mg 15%). NMR: 1.39
(d, 61-1), 2.47 (s, 31-1), 2.92 (s, 3H), 3,17 (m, 4H),
3.26 (rn, 4H), 5.70 (septuplet, IH), 6.92 (d, 2H),
6.94 (d, IH), 7.39 (s, IH), 7.48 (d, 211), 8.32  20
(d, 1H), 9.18 (s, 114); m/z 456. Example 2 2_(_4 4.
Mesylpiperazin-l -yl]auiEno]
-4-(l-isonropyl-2-methyl-1H-imidazol-5-yl)-5-
chloropyritnidinc 25 The title compound was prepared
according to the procedure of Example I using 2-
amino-5-chloro-4-(1-isopropyl-2-methyl-lH
imidazol-5-yl)pyriinidine (Method 5) heating for  30
hours at 100C. Chuomatogr.aphy on silica gel with
McOH:DCM (2:98 to 6:94). NMR 1.36  (d, 61-1), 2.46 (s,
3H), 2.80 (s, 31-1), 3.16 (m, 4H), 3.23 (m, 4H), 4.79
(septuplet, 1FI), 6.91 (d,  2H), 7.22 (s, 11=I), 7.49
(d, 211), 8.51 (d, 1 H), 9.49 (s, 1 H); rnlz 490. 30
W0 200510754U1 PCTIG92005/001303 -44 Example 3
2-[4-(4- Wine
5-(3-Dimethylaminoprop-2-on-i-oyl)-l-cyclobutyl-2-mcth
ylimidazole (Method 37 of  WO 031076435; 233 mg 1
mmol) and
N-{4-[4-(methylsulphonyl)piperazin-l-yl]phenyi) 



5 guanidine (Method 1; 390 mg l-3mmol) in
2-methoxyethanol (8 ml) was stirred and heated  for I8
hours at 110C. The reaction mixture was evaporated
under reduced pressure and the  residue purified by
chromatography on silica gel with meOi-I:DCM (3:97 to
8:92). After  evaporation and trituration with ether,
the title compound was obtained as a yellow solid.
(227  mg 48.5/x). NMR: 1.60 - 1.71 (2xm, 2H), 2.36 (m,
4H), 2.49 (s. 31.1), 2.91 (s, 31-1), 3.18 (m, 10
4111), 3.25 (m, 4H), 5.51 (guinlet, IH), 6.91 (d, 1H),
6.97 (d, 2H), 7.30 (s, 11l), 7.54 (d, 2H),  8.33 (d, 1
H), 9.23 (s, IH); tnlz 468. Ex a_ amples 4-17 The
following compounds were prepared by the procedure of
Example 3 using the  15 appropriate imidazolc and
N-{4-[4-(methylsulphonyl)pipcrazin-l-yl]phcnyl)guanidi
ne  (Method 1)
orN-[4-(4-aeetylpiperazin-l-yl)phenyl)guanidine
bicarbonate salt (Method 2). ExRrRR'Nj Rmlr, ISM
4'MeCyclopropylMcSO2-0.09 (m, 2H), 0.28 (m, 211),468
?Meth 41 -methyl1100 (nm, 114), 2.39 (s, 3H),Iin WO
2.92 (s, 3H), 3.18 (m, 4H.),03/07643 3.24 (m, 4H),
4.49 (d, 2I-1),5 6.94 (d, 211), 7.02 (d, 111), 7.47
(d, 211), 7.58 (s, 11-I), 8.30 (d, 1 H), 9.15 (s, i H)
w o 2kH151{17$ 46 1 -45 PC:T/C B21 fl}5I0003i}3
ExR'R2R3NM7.RmlxSM 5EtEtMe802-I.11 (t, 31-1),1,24 (t,
3H),456Meth 55 2.71 (q, 21-1), 2.91 (s, 311),of WO
3.18 (m, 411), 3.23 (n1, 411),03/07643 4.50 (q, 2H),
6.95 (d, 2H),4 7.03 (d, 1 H), 7.47 (d, 211), 7.61 (s,
111), 8.28 (d, IH), 9.12 (s, 113) 6Et!-PrMeSOr1.28 (t,
31-1), 1.40 (d, 6H),470Meth 9 2.79 (q, 211), 2.91 (s,
3H), 



3.17 (m, 413), 3.24 (m, 411), 5.61 (septuplet, 11-1),
6.93 (d, 211), 6.94 (d, 1H), 7.40 (s, 111), 7.49 (d,
211), 8.32 (d, 114), 9.18 (s, 113) 7
McOCIM2-i-PrMcSO2-1.42 (d, 6H), 2.92 (s, 31-1),486Meth
50 3.17 (m, 4H), 3.24 (m, 4U),of WO 3,27 (s, 3H), 4.53
(s, 21-1),03/07643 5.52 (septuplet, l H), 6.94 (d,4
2H), 6,99 (d, 1H), 7.47 (s, 111), 7.49 (d, 21.1), 8.38
(d, 111),9.21(s,1H) 8PrEtMcS02-0.97 (t, 3H), 1.12 (t,
3H),470Meth 13 1.72 (sextuplet, 211), 2.68 (t, 211),
2.92 (s, 3H), 3.16 (m, 4H), 3.27 (m, 4H), 4.51 (q,
211), 6.93 (d, 2H), 7.02 (d, 1H), 7.48 (d, 2H), 7.62
(s, 1H), 8.29 (d, IH), 9.12 (s, 1H) \VO 21111S71175461
-46 PCTIG 13213{i5/{ N303 ExRlRZR'NMRinlzSM
971MeEtMcSO2-1.12 (1, 3H), 2.38 (s, 311),442Meth 16
2.91 (s, 3H), 3.17 (ni, 41-1),of WO 3.24 (ni, 4H),
4.50 (q, 211),02/20512 6.94 (d, 2H), 7.02 (d, 1 H),
7.48 (d, 2H), 7.60 (s, 111), 8.29 (d, Ili), 9.13 (s, 1
H) 10Mei-BuMcSO2-0.60 (d, 611), 1.69 (septuplct,470
1Meth 29 lH), 2.36 (s, 313), 2.92 (s,of CVO 



311), 316 (m, 41.1), 3.25 (rn,03/07643 41-1), 4.32 (d,
211), 6.94 (d,6 2H), 7.01 (d, 1H), 7.47 (d, 211), 7.58
(s, 1H), 8.29 (d, I H), 9.18 (s, IM
71Eti-PrMcC(O)-1.28 (t, 3H), 1.40 (d, 611.),434Meth 9
s2.02 (s, 3H), 2.79 (q, 2H), 3.00 (t, 211), 3.08 (t,
211), 3.57 (m, 4H), 5.60 (septuplet, 1H), 6.91 (d,
21-1), 6.94 (d, 1 H), 7.41 (s. Ili), 7.48 (d, 21-1),
8.31 (d, 1H), 9.18 (s, IH)  --------------- - -----
12PrEtMeC(O)-0.95 (t, 3H), 1.10 (t, 3H),434Meth 13
1.70 (septuplet, 21-1), 2,02 (s, 3H), 2.68 (t, 211),
3.01 (t, 211), 3.08 (t, 211), 3.59 (q, 41-1), 4.51 (q,
211), 6.92 (d, 2H), 7.02 (d, 111), 7.44 (d, 2H), 7.62
(s, I H), 8.29 (d, 11-1), 9.11 (s, 1 H) WO 20051075461
-47 PCT+G 132E1E35l0I}u303 ExR'RzIiiNMR i11117SiM
13McCycIobutylMeC(O)-1.60 (sextet, 1H), 1.73
(q,432Meth 37 1H), 2.05 (s, 3H),2.30-2.48of WO (m,
411), 3.031 (1, 213), 3.0903/07643 (t, 2H), 3.59 (q,
4H), 5.585 (quintet, 111), 6.93 (d, III), 



6.96 (d, 211), 7.32 (s, 1H), 7.57 (d, 21-1), 8.34 (d,
1H), 9.24 (s, 1 H) l iEtlitMcC(O)-1.12 (t, 3H), 1-24
(t, 311),4203victh 55 2.03 (s, 313). 2,71 (q, 211),of
WO 3.01 (t, 211), 3.08 (t, 211),03/07643  3.57 (q,
4H), 4.49 (q, 2H),4 6.92 (d, 21-1), 7.01 (d, 1H), 7.45
(d, 211), 7.61 (s, 1 H), 8.29 (d, 113), 9.10 (s, 1 H)
15MeEtMcC(O)-1,11 (t, 3H), 2.03 (s, 311),406Meth 16
2.38 (s, 3H), 3.02 (t. 2iI),of WO 3.08 (t, 2H), 3.57
(q, 4H),02/20512 4.50 (q, 2H), 6.92 (d, 2H), 7.01 (d,
1 H), 7.46 (d, 2H), 7.59 (s, 11-1), 8.28 (d, 1H),  L
9.09 (s, 111) 16MeOCH2-i-PrMcC(O)-1.42 (d, 6H), 2.03
(s, 3H),450Moth 50 3.01 (t, 211), 3.08 (t, 2H),ofWO
3.27 (s, 311), 3.57 (q, 414),13/07643 4.53 (s, 211),
5.52 (septuplet,4 111), 6.91 (d, 2H), 6.99 (d, 114),
7.44 (s, 1 H), 7.47 (d, 21-1), 8.38 (d, 111), 9,20 (s,
114) WO 211115/11 7 5 4 6 t -48 P('T!G13241,//00{33(33



ExR'RzR'NMRm/zSM 17Mei-BuMcC(O)-0.60 (d, 6H), 1.69
(septuplet,434Meth 29 1H), 2.02 (s, 3H), 2.35 (s,of
)X'() 3H), 2.99 (t, 2H), 3.07 (t,03/07643 2H), 3.58
(q, 41I), 4.33 (d,6 2H), 6.93 (d, 2I-), 7.00 (d, M),
7,45 (d, 2H), 7.58 (s, 11.1), 8.28 (d, 11I), 9.13 (s,
1H) This compound required further chromatography on
neutral alumina (activity 11) ehuting  with EtOAc:DCM
(1:1) then EtOAe:DCM (1:1) with 5%viv McOH. The title
compound was  crystallised from McOH. (120 mg 25.6%).
2 Chromatography with McOH:DCM (2:98 to 6:94). The
title compound was crystallised  5 from acetonitrile.
(149 pig 32.7%) 3 Chromatography with McOH:DCM (3:97
to 5:95). (127 mg 27%). 4 Chromatography with
McOF1:DClv1(3:97). (180 mg 37%). 5 Chromatography with
McOI-l: DCM (2:98 to 6:94). (290 pig 34.S%) 6
Chromatography with McOTDCM (2:98 to 6:94). (340 mg
38.5%).  10 7 Chromatography with McOH DCM (2:98 to
6:94). (350 mg 4I.7%). 8
5-(3-Dimcthylaminoprop-2-cn-l-oyl)-1-isopropyl-2-ethyl
irnidazole (Method 9; 470 mg 2 mmol) and
N-[4-(4-acetylpiperazin-i-yl)phenyl]guanidine
bicarbonate salt (Method 2: 741)  mg 2.3mmol) in
2-methoxyethanol (10 ml) was stirred and heated for 24
hours at 110C. The  reaction mixture was evaporated
under reduced pressure and the residue purified by 15
chromatography on silica gel with McOH:DCM (2:98 to
6:94). Alter evaporation and  trituration with ether,
the title compound was obtained as a yellow solid.
(290 tug 33.4%).  Chromatography with McOH:DCM (3:97
to 8:92). (186 mg 20.7%). 10 Chromatography with
Mc01I:DCM (2:98 to 6:94). (372 mg 40%). 20 Example 1.8
2,14-(4-Acetylpiperazia-l-yi)anilino]-4-(I-i idizol-5
l]ayrimidine  (2E)-3-(Di methylamino)- I
-(1-isopropyl-2-methyl- l H-imida zol-5 -yl)prop-2
-en- l -one  (Method 24 of WO 03(076436; 140 mg 0.63
mmol) and N-[4-(4-ace tylpiperazin-I-
yl)pheuyl]guanidine bicarbonate salt (Method 2; 240 mg
0.74 mmol) in 2-melhoxyethanol (4 



;'021105/07546 I'CUC620E15/E n0303 -49 ml) were
reacted under nitrogen under microwave conditions at
200(err)C for 30 minutes. After  evaporation under
reduced pressure, chromatography on silica gel with
McOI1:DCM (2:98 to  6:94) gave the title compound,
after ether trituration, as a yellow solid. (85 ing
31.5%). JWR:  1.39 (d, 6H), 2.02 (s, 3H), 2.45 (s,
3H), 3.00 (b t, 21-1), 3.06 (b t, 21-1), 3.56 (b q,
411), 5.70 5 (septuplet, 1 H), 6.91 (d, 2H), 6.95 (d,
1H), 7.38 (s, 114), 7.46 (d, 211), 8.31 (d, I Fi),
9,15 (s,  IH); mlz 420. Example 19
2-{4-{4-Acetylyineraain-I-y_I)anilitlol
4_Jl-(cyclrrpronvlmeth}'l] 2-methyl-1Ff dazol-5- 10yl
pyrimidine The title compound was prepared by the
procedure of Example 18 from 5-(3-
dimethylaminoprop-2-en-l-oyl)-1-cyelopropylmethyl-2-me
thylinlidazole (Method 41 in WO  031076435) except
that the reaction was heated in microwave at 200C for
40 minutes. 1.48  mg 53.4%. NIvIR: 0.10 (rn, 211),
0.28 (m, 2H), 1.02 (m, IH), 2.03 (s, 313), 2.38 (s,
311), 3.01 15 (t, 21-1), 3.08 (t, 2H), 3.57 (q, 413),
4.48 (d, 211), 6.92 (d, 214, 7.0I (d, I1l), 7.43 (d,
2H), 7.57  (s, IN), S.281 (d, 111), 9.12 (s, 111);
n11z 432. Example 20
2-[4-(Piperazin-l-yl)anilinol-4-(1-isopropyl-2-methyl-
iH-imidazol-S-y pyrimidinc 20
2-(4-(4-Acetylpiperazin-1-yl)anilino]-4-(I-isopropyl-2
-methyl-lH-imidazol-5- yl)pyrimidine (Example 18;
1.3g) was stirred and heated in isnprapanol (15m1) and
33%  hydrochloric acid (I.Sml) at 90C for 4.5 hours.
The reaction was evaporated under reduced  pressure
and then basiiied with 7N ammonia in McOII and
re-evaporated. Toluene was added  and the mixture was
re-evaporated (3 times). The residue was purified by
chromatography on 25 neutral alumina, activity 11
cluting with McOH:DCM (5:95) to give the title
compound as a  yellow gum. (330 mg 28%). NMR: 1.40 (d,
611), 2.46 (s, 311), 2.82 (rn, 41-1), 2.96 (n), 41),
5.69 (septuplet, 1H), 6.85 (d, 2H), 6.93 (d, I H),
7.18 (s, III), 7.42 (d, 21-1), 8.30 (d, h H), 9.11
(s, IH); ntlz 378. WO 211(15110754(,1
PC.'TIf''R20051000303 -50 Example 21 2
4-l4-{2-Acetoxyacehl iperazinn l vf]anilinoF-
-(l-isnnronvl-2 zneth~1-1 imidazol-5- 



y4py?'imidine
2-[4-{Piperazin-1-yl)anilino]-4-(1-isopropyl-2-methyl-
IIf-imidazol-5-yl)pyrimidi ne  5 (Example 20; 330mg
0.88 mmol) was stirred in DCVI (6m1) at room
temperature.  Triethylamine was added (153mg 1.51
mmol) followed by dropwise addition of
acetoxyacecylehloride (143 mg 1.05 mmol). After
stirring for 1.25 hours, DCM (10 ml) and  brine (5 ml)
were added. The reaction was stirred vigorously for 10
minutes then the organic  Layers were separated, dried
and evaporated under reduced pressure to give the
title 10 compound as a yellow foam. Quantitative
yield. The solid was triturated with ether and re-
evaporated. NMR: 1,40 (d, 6H), 2.08 (s, 3H), 2.48 (s,
3H), 3.05 (b d, 4H), 3.54 (b d, 411), 4.31  (s, 214),
5.70 (septuplet, 311), 6.92 (d, 214), 6.95 (d, 111),
7.40 (s, 11-1), 7.48 (d, 2H), 8.31 (d,  1H), 9.18 (s,
I H); mlz 475. 15 Example 22
2-t4-14-(2-flydroxyacetyl)piperazin-l-yiianilino}-4-(1
-isopropyl-2-methyl-IH imidazol-5- y1}ayrilnidine 2-
(4-[4-(2-Acctoxyaeetyl)piperazin-1-y1]anilino}-4-(1-is
opropyl-2-methyl-111- imidazol-5-yl)pyrimidine
(Example 21; Ming) was stirred in McOH (5 ml) at room
20 temperature and 7N ammonia in NlcOH (1.6 ml) was
added. After 28 hours, the reaction was  evaporated
under reduced pressure. Chromatography on silica gel
using NTeOH:DCM (4:96 to  5:95), yielded the title
compound as a yellow solid. (108 mg 36%). NMR: 1.39
(d, 61-1), 2.46  (s, 311), 3.05 (b s, 411), 3.48 (b s,
2I1), 3.61 (b s, 211), 4.12 (d, 21-1), 4.57 (t, 114),
5.69 (septuplet, 111), 6.92 (d, 2H), 6.95 (d, IH),
7.38 (s, 1H), 7.47 (d, 2H), 8.31 (d, 1H), 9.15 (s,  25
111); m/2,,436, Example 23 2-, 414- C2-Dimeth
laminoace
l)piperazin-l-yllanilino}-4-{1-isopropyl-2-methyl-lH-
imidazol-5-y1}p3 rimidine 30 Chloroacetyl chlori de
(5Op1, 0.65 mmol) was added dropwise to a stirred
solution of
2-[4-(piperazin-l-yl)anilino]-4-(1-isopropyl-2-methyl-
17f-imidazol-5-yl)pyrimidine (Example  20; 200 mg,
0.53 mmol) and triethylamine (90 lit, 0.65 mniol) in
DCM (5 ml) at room  temperature. After 50 rninutes, 2M
dimethylamine in TIlF solution (2 ml, 4mmol) was added
WO 211051075461 PC'7'IGR200510011303 -51 and the
reaction was stirred for 5 hours before evaporating
under reduced pressure.  



Chromatography on neutral alumina (activity 11) with
McOH:DCYI (I:99 to 3:97) gave  material which required
further purification on silica gel with McOH:DCM:7N
NH3 McOl1  (3:97:.0025 to 10:90:.0025) to give the
title compound as a yellow foam. (150 mg 60% yield). 5
NMJ: 1.39 (d, 611), 2.19 (s, 6H), 2.46 (s, 311), 3.02
(h t, 211), 3.06 (b t, 211), 3.59 (b t, 21-1.),  3.68
(b t, 211), 5.69 (septuplet, II-I), 6.92 (d, 211),
6.94 (d, lH), 7.39 (s, IH), 7.47 (d, 211), 8.31  (d, 1
H), 9.17 (s, 1 H); mlz 463. Example 24 iaroace 1 i
erazin-I- 1 anilinn -4- 1-isopro yi-2-methyl
Iliimidaznl-5- 10 2-{4-i4-(Ch yl)pyrimidine
2-[4-(Piperazin-l
-yl)anilino]-4-(1-isopropyl-2-methyl-
IFrimidarnl-5-yl)pyrimidine  (Example 20;1.89g, 5
mmol), di-isopropylethylamine (0.956 ml, 5.5 mmol) in
DCM (25 rnl)  was treated at 0C with chloroacetyl
chloride (0.438 ml, 5.5 mmol). The mixture was stirred
15 at ambient for 2 hours, diluted with DCM(25 ml),
washed with aqueous saturated sodium  bicarbonate
solution (20 ml) and aqueous saturated sodium chloride
solution (20 nil). The  solution was dried and
evaporated at reduced pressure to give the title
compound, (i .96g,  87%). NMR (CDCb) 8.30 (d, 1H),
7.44 (d, 211), 7.35 (s, 11-1), 6.96 (s, 1H), 6.92 (d,
11-1), 6.85  (d, 111.), 5,68..- 5.56 (m, 111), 4,12
(s, 21-1), 3.83 - 3.76 (m, 21-1), 3.72 - 3,67 (m,
2I4), 3.22  20 3.11 (m, 411), 2.59 (s, 3H), 1.48 (d,
6H); mlz 454. Example 25 2 4.14-(Azet.idin-l-fir;
l)piperazin-l-yllaniline}.-4-(1-isopropyl-2-methy_1_iH
-irnidazol-5- v1)pyrimidine hydrochloride 25
2-(4-[4-(Chloroacetyl)piperazin-l-yl]anilino}-4-(1-iso
propyl-2-methyl-IH-imidazol- 5-yl)pyrimidine (Example
24; 0.34g, 0.75mmol) and azetidine (2ml) was stirred
for 24 hours  at ambient temperature. The, solution
was diluted with EtOAc (20m1), washed with aqueous
saturated sodium bicarbonate solution (10 ml) and
aqueous saturated sodium chloride solution  (10 ml),
then dried and evaporated at reduced pressure. The
residue was puri Tied by 30 chromatography on a 40g
silica column, eluled with a 3% McOH - ammonia/DCM to
5%  McOH - ammoniaiDCM gradient, to give the amine,
which was converted to the  hydrochloride salt by
dissolving in EtOAc (3 ml) and treating with a 1.0
molar solution of  ethereal-HCl (0.75 ml). The solid
was triturated with ether (20 ml) and filtered to give
the title WO 2005/07546I 



-52 PC'T!G B 21105/0110303 compound(24mg, 7%). R'MR :
9.77 (s, 11), 8.58 (d. 1H), 8,20 (s, 111), 7.61 (d,
211), 7.35 - 7.24 (m, 2H), 7.13 (d, 1 H), 5.64 - 5.55
(in, 111), 4.65 (Urs, I H), 4,44 (d, 211), 4.23 - 4.11
(m,  2H), 4.09 - 3.96 (nn, 2H), 3.81 - 3.71 (m, 211),
3.69 - 3.59 (m, 21-1), 3.42 - 3.31 (m, 211), 3.30 -
3.17 (m, 211), 2.48 - 2.24 (m, 211), 2.81 (s, 311),
1.48 (d, 611); in/z 475. 5 Examples 26-28 The
following salts were prepared using the procedure of
Example 25 from 2-(4-[4-
(chloroacetyl)piperazin-I-yl]aniline)
-4-(1-isopropyl-2-methyl-lH-imidazol-5-yl)pyrimidine
Example 24) and the appropriate amine. CNLR  N ) 10
I''xRNMRrn/zSalt 261029 (brs, I H), 9,91 (s, 111),
8.60 (d, 1H), 8.23 (s, 111),489IICI N37.68 (d, 2H),
7.53 - 7.42 (m, 2H), 7.17 (d, lil), 5.65 - 5.56 (m,
iH), 4.48 (d, 21), 3.94 (s, 211), 3.80 (s, 214), 3.64
- 3.53 (rn, 21-1), 3.51 (s, 21.1), 3.41 - 3.31 (m,
211), 3.18 - 3.02 (m, 211), 2.83 (s, 311), 2.06 - 1.84
(m, 411), 1.49 (d, 614) 27-}9.90 (s, 111), 8.60 (d,
11:1), 8.22 (s, 114), 7.66 (d, 2H),505HC] N\__jo7.48 -
7.37 (rn, 211), 7.16 (d, 114), 5.65 - 5.55 (m, 114),
4.99 (s, 2H), 4.53 (s, IH), 4,01 - 3.70 (m, 814), 3.51
- 3.41 (m,4H),3-38-3.31 (in, 211), 3.27-3.12 (m, 211),
2.82 (s, 31-1), 1.49 (d, 61-1) 28N(Ft)29.98 (s, 111),
9.57 (s, IH), 8.61 (d, 1H), 8.23 (s, 1H),491HC1 7.71
(d, 211), 7.52 (d, 211), 7.18 (d, 11-1), 5.65 - 5.56
(m, 1ID,4.38(d,2H),3.98-3.78 (m, 411), 3.55-3.37 (m,
4H), 3.24 - 3.12 (m, 411), 2.83 (s, 3H), 1.50 (d, 6H),
1.24 (t, 6H) WO 2{) }SII175a 61 PC:'I K;11200:e'001
6115 



-53 Example 29
2-{4-[4-(Vinylsulphonyl)piperazin-1-yl]anilino}-4-(1-i
sopropyl-2-methyl-1H-imidazol-5 yl)pyrimidine
2-[4-(Pipcrazin-1-yl)anilino]-4-(1-isopropyl-2-methyl-
l H-imidazol-5-yl)pyrimidine  5 (Example 20; 370mg
0.98 mmol) was stirred in DC.Mi (10 ml) at room
temperature.  Triethylamine (150mg 1.49 urruuol) was
added followed by dropwise addition of 2-chloro-I-
ethanesulphonyl chloride (196 mg 1.2 mmol) in DCM (I
ml). After stirring for 1.25 hours, the  reaction was
evaporated under reduced pressure and triturated with
ether. The resulting solid  was treated with water (15
ml), the Gasified with saturated sodium hydrogen
carbonate 10 solution and extracted into DCM (2x20
ml). The organ ics were washed with brine (10 ml),
dried and evaporated to give a gum- After
chromatography on silica gel using McOH:DCM  (3:97 to
5:95), the title compound was obtained as a yellow
solid (140 mg 30.4%). NMR 1.39  (d, 6F1), 2.46 (s,
311.), 3.16 (s, 811), 5.68 (septuplet, 111), 6.20 (d,
111), 6.85 (dd, I H), 6.91 (d,  211), 6.95 (d, IH),
7.38 (s, 11-1), 7.47 (d, 211), 8.30 (d, 1TI), 9.16 (s,
111); rnlz 468. 15 Example 30 4-
2-Bimethylaminocthylsu1yhony
pioexazin-l-yl]anilirlo}-4-(1 isopzonvl-2-methyl  2-14
1H-imidazol-S-y )pyrimidinc Dimethylamine (2, OM) in
THE (1.5 ml) was added to a stirred suspension of
2-{4-[4- 20 (vinyl sulphonyl)piperazin-I-yl]anilino)
-4-(1-isopropyl-2-methyl-lH-imidazol-5-yl)  pyrimidine
(Example 29; 140 mg 0,3 mmol) in THF (3 ml) at room
temperature. Additional  dimcthylaminc solution (0.5
ml) was added after 2 hours. The reaction was stirred
for I hour  then stood overnight. The reaction was
evaporated under reduced pressure, triturated with
ether and filtered to give the title compound as a
yellow solid. (134mg 89/0). NMR: 1.40 (d, 25 611),
2.46 (s, 311), 2.02 (t, 211), 3.13 (t, 411), 3.20-3.35
(211 and 4H)[under exehangeables],  5.68 (septuplet,
11-1), 6.92 (d, 2H), 6.95 (d, ]I1), 7.38 (s, 111),
7.47 (d, 214), 8.31 (d, 111), 9.18  (s, 111)
[3-duetero acetic acid: 3.01 (b d, 211), 3.14 (t,
411), 3.33 (t, 411), 3.37 (m, 21-I)]; nu/7  478. WO
2{H}5/075161 -54 



1'CTIi:142 oosiopu3u3 Exampe 31 2-L4,-_f4-L2-4
cthoxyeth_ylsutph onyl]piperazin-l-yIanilino;
~441-isopropyl ?-methyl-llf  imidazol-5- 1 rimidine
Sodium methoxide (40 mg 0.74 nimol) was added to
2-(4-[4-(vinylsnlphonyl) 5
piperazin-l-yljanilino)-4-(l-isopropyl-2-methyl-IH-imi
dazol-5-yl) pyrimidine (Example  29;300 mg 0.64 mmol)
in McOl1(4 ml). After stirring at room temperature for
5 hours, the  reaction was evaporated. After
chromatography on silica gel using McOI1:DCM:EtOAc
(5:47.5:47.5) and trituration with ether, tale title
compound was obtained as a yellow solid.  NMR: 1.41
(d, 611), 2,47 (s, 311), 3.13 (m, 41I), 3.26 (41-I
alongside exchangcables), 3.37 (t, 10 2H), 3.67 (t,
21-1), 5.69 (septuplet, I11), 6.93 (d, 2H), 6.96 (d, I
H), 7.39 (s, I H), 7.49 (d, 2H),  8.32 (d, 11.1), 9.18
(s, IH); mfz 504. Example 32 24-L4-92.Hydro
ethylsulphonyl}niperazin-I-yl1anilino1-4-(1-isopropvl-
2-methyl-lH- 15 imidazol-5-yflp,rimidine A mixture of
2-{4-[4-(vinylsulphony l)piperazin-l-yl]anilino) -4-(l
-isopropyl-2- methyl-1Himidazol-5-yl) pyrimidine
(Example 29;260 nig 0.56 mmol) and barium hydroxide
(560 mg 3.27 atmol) in water (10 ml) was heated at
65'C - 90C over 6 hours. 1,4-dioxane (1  ml) was added
after 1, 2, 3 and 5 hours. After evaporation under
reduced pressure, the residue 20 was treated with
water (10 ml) and saturated sodium hydrogen carbonate
solution (10 ml).  The suspension was extracted with
DCM (30 nil and 2x20 ml) and EtOAc (25 ml). Both
extracts were washed (separately) with brine (10 ml)
and dried (Na2SO,). The extracts were  combined and
evaporated. After chromatography on silica get using
McOH:DUM (4:96 to  8:92), the title compound was
obtained as a yellow solid (108 mg 40%). NMR: 1.40 (d,
6H), 25 2.49 (s, 311), 3.13 (ln, 4H), 3.23 (t, 211),
3.30 (m, 4H), 3.76 (q, 2H), 5.01 (t, 11-1), 5.69
(septuplet, 1 H), 6.93 (d, 211), 6.96 (d, l H), 7.39
(s, I H), 7.48 (d, 213), 8.31 (d, 111), 9.18 (s,  lH);
m1Z 486. Example 33 30
2_[4-L4-Ace_tylierazin-1-yll)anilino]-4-(l-isopropyl-2
-methyl-1H imidazol-5-y1)-5- chloropvrimidine
(2E)-2-Ch loro-3-(dimethylamino)-
I-(1-isopropyl-2-methyl-IH-imidazol-5-yl)prop-2-
en-I-one (1.68g from Method 3 - assumed 5mmoi) and N
[4-(4-ace tylpiperazin-I 



\i^ 2005107546pCf7G82005A)00303 _55_
y])phenyl]guanidine bicarbonate salt (Method 2) (1.94g
6mmo1) in 2-methoxyethanol (25m1)  were heated under
nitrogen at 110C for 3.5 hours before evaporation
under reduced pressure.  The residue was purified by
chromatography on silica gel with McOH:DCM (3:9 7 to
5:95) to  give the title compound, after trituration
with ether. as a foam. NMR: 1.36 (d, 6H), 2.02 (s, 5
311), 2.48 (s, 314), 3.00 (b t, 21-1), 3.08 (b t,
211), 3.56 (b q, 411), 4.80 (septuplet, 111), 6.90 (d,
2.H), 7.21 (s, 1H), 7.47 (cl, 213), 8.50 (s, IH), 9.48
(s, 11-1); mlz 454. Example 34 2-L4- Ei crazin
l-vllanilino]-4-(l-isopropyl-2-methyl-1H-imidazol-5-Y1
r5-chlor rimidine  10 The title compound was prepared
from 2-[4-(4-ace tylpiperazin-I-yl)anilino]-4-(I-
isopropyl-2-methyl-111-imidazol-5-yl)-5-chloropyrimidi
ne (Example 33; 800mg) by the  method of Example 20.
Except that after purification by chromatography on
neutral alumina,  activity IT eluting with McOH:DCM
(3:97) the title compound was isolated as a yellow
gum.  Trituration with ether gave a foam (50mg 7%).
NMR: 1.34 (d, 611), 2.45 (s, 31-1), 2.82 (m, 15 41-I),
2.96 (m, 41-1), 4.82 (septuplet, I H), 6.85 (d, 2H),
7.41 (s, 11-1), 7.42 (d, 211), 8.49 (s, I11),  9.43
(s, 1H); m!z 412. Example 35
2-14-14-(Acetoxyacety1)piperaxin-1-ylIAnilino1-4-
1-iso ropv1-2.n cthvI-1H imidazol-5-v1)- 20
5_chloropyrimidine The title compound was prepared
using the procedure of Example 21 using 400mg  4.97
mmol of 2-[4-(pip
erazin-1-yl)anilino]-4-(1-isopropyl-2-rrtethyl-IH-imid
azol-5-yl)-5- chloropyrimidine (Example 34). After
work-up, the mixture was purified by chromatography
on silica gel usingMeOH:DCM (3:97 to 6:94) to give a
solid (230 mg). NADIR: 1.35 (d, 611), 25 2.08 (s,
314), 2.48 (s, 311), 3.04 (b d, 4H), 3.52 (b d, 4H),
4.80 (septuplet, 1H), 4.81 (s, 21-1),  6.92 (d, 2H),
7.22 (s, 1H), 7.48 (d, 214), 8.51 (d, 111), 9.49 (s,
11-1); mlz 512. Example 36
2~{4-f4-fldvdroxyacety1)piperazin
I-y1]anilino}-4-(1-isopropyl-2-methyl,-1H-imidazol-5,_
yl  30 5-ehloronvrimidiue 2-
(4-[4-(Acetoxyacetyl)piperazin-
I-yl]anilino}-4-(1-isopropyl-2-methyl-IH-
imidazol-5-yl)-5-chloropyrimidine (Example 35) was
deprotected by the procedure, of  Example 22. The
reaction mixture was evaporated under reduced
pressure. The residue was 



WO 2OO5/117U461 PC TIGB2E105/111113113 -56 dissolved
in DCM (30 ml), washed with water(I5nn1) and brine
(I5ml), dried and evaporated.  The residue was
triturated with ether and re-evaporaled to give the
title compound as a solid  (180 mg). NMR: 1.34 (d,
6H), 2.48 (s,311), 3.03 (b s, 411), 3.52 (b (1, 414),
4.11 (d, 211), 4.59  (t, 11-1), 4.80 (septuplet, IB),
6.91 (d, 21-1), 7.21 (s, 111), 7.47 (d, 2H), 8.51 (s,
11-I), 9.49 (s, 5 1H); nriz 470. Example 37 2- 4- 4-
?-lixdrox} 2-methy ropion}~piperazin-l-y1)aniiina 4-(1
isppronvi-2-methyl-lH- imidazol-5- 1 -5-chlore
rimidine 10 2-Hydroxyisobutyric acid (162 mg. I nnmol)
was added to a solution of 1,I'- carbonyldiilnidazole
(162 mg. I mmol) in DCM (4 ml) and stirred at room
temperature for 15  minutes. A solution of
2-[4-(piperazin-l-yl)arnilino]-4-(1 -isopropyl-2
-methyl- 1Ff-imidazol-5- yl)-5-ehloropyri mi dine
(Example 34.400 mg. 0.97 mmol) in DCM (8 ml) was added
and  stirring continued for 19 hours. DC 1I (25 ml)
was added and the organic layer was washed 15 with 5%
(Wv) acetic acid (15 ml), water (15 nil), brine (15
nil) and dried before evaporating  under reduced
pressure. Chromatography on silica gel with McOH:DCM
(4:96 to 8:92) gave  the title compound, after ether
trituration, as a solid. (67 mg 14%). NMR: (50(c)MHz)
1.30 (d,  611), 1.34 (d, OH), 2.48 (s, 3H), 3.04 (t,
411). 3.62 (b s, 41-1), 4.00 (b s, 4H), 4.79
(septuplct,  1H), 5.41 (s, 111), 6.90 (d, 2H), 7.22
(s, 111), 7.48 (d, 21-1), 8.51 (s, 111), 9.49 (s, IH);
mlz 498. 20 Exanrnle 38 2-f4-T4-(2-(S)-2-Hydroxv r
innyUpiperazin-1-v11anilino1-4-(I-isopropyl-2-methyl-_
IH- imidazol-5-yl)-5-chloropyrimidine To a solution of
2-[4-(piperazin-I-yl)aniIino]-4-(l-isopropyl-2-methyl-
IF1-imidazol-5- 25 yl)-5-chloropyrimidine (Example 34;
276mg, I.OOmmol) in DMF (7m1) was added L-laetie  acid
(90mg, 1.50nunol), and DIPEA (245l, 181mg, 2.1 mmo1).
A solution of HATU (3301ng,  1.30mmol) in DMF (3ml)
was added drop wise, then the mixture was stirred at
ambient  temperature for 20 hours. The solution was
concentrated in vacua then the residue dissolved  in
EtOAc (20m1), and washed with aqueous sodium
bicarbonate solution (ISrnl), then brine 30 (15ml).
The organic extract was dried and concentrated. The
residue was purified by  chromatography on silica gel
with 2N NH3-MeOII : DCM (3:97 to 5:95) to yield the
title  



compound as a white solid (233mg, 72%). NADIR: 1.37
(d, 311), 1.45 (d, 61-1), 2.58 (s, 3H), WO
2111151-117546I PCT.?(; 8211115+01-1113113 -57
3.12-3.17 (in, 411), 3.56-3.60 (m, 211), 3.75-3.92 (m,
3H), 4.48-4.54 (m, 111), 4.96 (gninteE,  11-1), 6.91
(d, 211), 6.94 (s, 111), 7.43 (d, 211), 7.50 (s, 1 H),
8.38 (s, Ili); mlz 484. 5 Examples 39-47 The following
compounds were prepared by the procedure of Example 38
using the  appropriate acid and
2-[4-(piperazin-l-yI)anilino]-4-(1-isopropyl-2-methyl-
1H-imidazol-5- yl)-5-chloropyrimidine (Example 34).
(1~3 R  NJ ExRNMR (300Mh z, CI)C13)mlz
39(R)-NIeCH(OH)-1.37 (d, 311), 1.45 (d, 6H), 2.58 (s,
314),3,12-3.17484 (m, 411), 3.56-3.60 (m, 214),
3.75-3.92 (m, 314), 4.48-4.54 (m, IH), 4.96 (quintet,
Ili), 6.91 (d, 2H), 6,94 (s, IH), 7.43 (d, 21-1), 7.50
(s, 1H), 8.38 (s, 1H) 40McOC112-1.43 (d, 611), 2.57
(s, 3H), 3.10-3.15 (m, 4H), 3.44484 (s, 3H), 3.65-3.69
(m, 2H), 3.76-3.80 (m. 211), 4.15 (s, 211), 4.93
(quintet, 1H), 6.91 (d, 21-1), 6.94 (s, 11), 7.41 (d,
211), 7.50 (s, IH), 8.37 (s, 114)
411-Hydroxycycloprop-(d6-DMSO): 0.74-0.78 (m, 211),
0.90-0.95 (m, 2H),496 1-yl1.34 (d, 611), 2.46 (s, 3H),
3.04-3.08 (m, 4H), 3.68- 3.80 (m, 411), 4.79 (quintet,
11I), 6.33 (s, IN), 6.91 (d, 211), 7.21 (s, 111),
7.45, (d, 211), 3.50 (s, 114), 9.48 (s, 1H)
42(R)-MCCH(OMe)-1.42-1.46 (m, 9H), 2.58 (s, 31I),
3.11-3.16 (m, 4H),498 3.37 (s, 311), 3.78-3.86 (m,
4H), 4.20 (q, 1H), 4,94 (quintet, 111), 6.91 (d, 2H),
6.93 (s, 1H), 7.42 (d, 21-I), 7.51 (s, 111), 8.38 (s,
11-1) WO 20E151075461 -58 



PC: TIC R2 E}O5A)003E13 ExRNMR (300MHz, CI)C13)mlx
43{S}-yIeCH(Qlvte}-1.42-1.46 (tn, 9H), 2.58 (s, 311),
3.11-3.16 (zn, 41-I),498 3.37 (s, 311), 3.78-3.86 (1n,
411), 4.20 (q, 1 H), 4.94 (quintet, 1H), 6.91 (d,
21-1), 6.93 (s, 111), 7.42 (d, 211), 7.51 (s, 111),
8.38 (s, 111) 44(S)-McCH;CH(OIi)-1.01 (t, 313), 1.43
(d, 6H), 1.49-1.58 (m, 111), 1.69-498 1.78 (in, 114),
2.57 (s, 311), 3.11-3.15 (m, 411), 3.55- 3.59 (in,
2H), 3.70-3.90 (in, 3H), 4.34-4.38 (m, 111), 4.92
(quintet, 11-I), 6.91 (d, 2H), 6.96 (s, 1H), 7.42 (d,
2H), 7.51 (s, 11-I), 8.37 (s, Ili) 45McCEI(Me)-1.17
(d, 61I), 1.44 (d, 61-1), 2.58 (s, 314), 2.82-2.89482
(in, 11-1), 3.09-3.15 (m, 41-1.), 3.66-3.72 (m, 211),
3.76-3.82 (in, 211), 4.94 (quintet, 111), 6.91 (d,
211), 6.93 (s, 11-I), 7.41 (d, 211), 7.51 (s, 11d),
8.38 (s, 11-1) 46Cyclopropyl-0.77-0.83 (m, 2H),
1,00-1.15 (m, 2H), 1.44 (d, 6H),480 1.74-1.81 (m,
11-1), 2-58 (s, 311), 3.11-3.19 (tn, 411), 3.79-3.87
(m, 41), 4.94 (quintet, I H), 6.91 (d, 2H), 6.94 (s,
1F1), 7.41 (d, 211), 7,51 (s, 1H), 8.37 (s, 11-1)
47(R)-McCI12C!I(OH)-1.01 (t, 31-1), 1.43 (d, 6I1),
1.49-1.58 (m, 1H), 1.69-498 1.78 (m, 1H), 2.57 (s,
311), 3.11-3.15 (m, 411), 3.55- 3.59 (m, 211),
3.70-3.90 (m, 3H), 4.34-4.38 (m, 1H), 4.92 (quintet,
111), 6.91 (d, 211), 6.96 (s, 1H), 7.42 (d, 211), 7.51
(s, 1 H), 8.37 (s, 1 H) Examples 48-64 The following
compounds were prepared by the procedure of Example 38
using the  appropriate acid and
2-[4-(piperazin-I-yl)anilino]-4-(l-isopropyl-2-methyl-
1H-imidazol-5- 5 yl)-5-chloropyrimidine (Example 34).
The isolated free bases were then dissolved in EtOAc
(3ml) with the addition of a few drops of McOH to aid
dissolution. I.OM hydrogen chloride in  ether solution
(1 equivater; t) was added, and the resultant
hydrochloride salts were triturated  with ether them
filtered and dried in vacua. WO 211115/l175.161 



-59 PCT/C 82005/000303 TxRNMRm!~ 48M1-K)Ci-12CH2-1..
42 (d, 614), 2.48 (s, 3H), 2.63 (t, 2H), 2.79 (s,498
3H), 3-23-3.30 (in, 4H), 3.57 (t, 2H), 177-3.82 (m,
41), 4.80 (quintet, 1 H), 7.34-7.38 (m, 2H), 7-62 (d,
211), 7.99 (s, 1H), 8.76 (s, 1H), 10.08 (brs, 1 H)
491-Cyanocycloprop-l-y l-1.42 (d, 6H), 1.52-1.56 (m,
2H), 1.60-1.64 (m,505 21-1), 2.78 (s, 3H), 3.27-3.33
(m, 4H). 3.85-3.91 (m, 4H), 4.80 (quintet, 11-1), 7.24
(d, 21-1), 7.59 1 (d, 214), 7.98 (s, IH), 8.74 (s,
1H), 10.0I (brs, 1H) 50(R)-Tctrahydrotur-2-yl-1.42 (d,
611), 1.79-1.87 (zn, 211), 1.98-2.11 (m,510 211), 2.78
(s, 3H), 3.19-3.27 (m, 414), 3.70-3.83 (m, 611), 4.70
(dd, 1H.), 4.80 (quintet, 1H), 7,23- 7.30 (m, 214),
7.59 (d, 211), 7.98 (s, 111), 8.74 (s, If!), 10.02
(brs, Ill) 51(S)-Tetrahydrofur-2-yl-1.42 (d, 6H),
1.79-1.87 (m, 2H), 1.98-2.11 (m,510 2H), 2.78 (s, 3H),
3.19-3.27 (m, 411), 3.70-3.83 (m, 611), 4.70 (dd,
111), 4.80 (quinntet, M.), 7.23- 7.30 (in, 214), 7.59
(d, 211), 7.98 (s, 111), 8.74 (s, 1H), 10.02 (brs, 1H)
52McCQvle)(OH)CI-I7-1.19 (s, 6H), 1.42 (d, 6H), 2.50
(s, 211), 2.79 (s,512 311), 3.25-3,33.3 (m, 411),
3.81-3.89 (m, 4H), 4.80 (quintet, 11-1), 7.34-7.40 (m,
211), 7.63 (d, 2H), 7.99 (s, IH), 8.76 (s, 1H), 10.08
(his, 1 14) WO 2{051[375461 _6p_ PC'TIGB2{ 05A)E}O303
ExRNNIRmlz 53HOCH2C(Mo)2-1.18 (s, 6H), 1.42 (d, 611),
2.79 (s, 311), 3.25-512 



3.29 (m, 4H), 3.44 (s, 211), 3.84-3.90 (m, 4H). 4,80
(quintet, 111), 7.32-7.40 (m, 21-1), 7.62 (d, 2H),
7.99 (s, I13), 8.76 (s, IH), 10.07 (brs, I-H)
54(R)-McCH(Mc)CH(OH)-0.84 (d, 311), 0.88 (d, 31-I),
1.42 (d, 6H), 1.82-512 1.90 (m, 1H), 2.79 (s, 311),
3.27-3.33 (m, 4H), 3.85-3.92 (m, 411), 4.06 (d, 11-1),
4.79 (quintet, 1H), 7.38-7.42 (m, 2H), 7.64 (d, 211),
7.99 (s, 1H), 8.76 (s, 1H), 10.09 (hrs, 111)
55(S)-McCH(Me)CII(OH)-0.84 (d, 3H), 0.88 (d, 3H), 1.42
(d. 614), 1.82-512 1.90 (m, 111), 2.79 (s, 311),
3.27-3.33 (m, 411), 3.85-3.92 (m, 411), 4.06 (d, 1 H),
4.79 (quintet, 1H), 7.38-7.42 (m, 211), 7.64 (d, 2H),
7.99 (s, 11-1), 8.76 (s, 1H), 10.09 (brs, 111)
56HC%CCH2OCH2-1.42 (d, 614), 2.78 (s, 31-1), 3.22-3.30
(m, 411),508 3.49 (t, 111), 3.67-3.75 (in, 414), 4.23
(d, 2H), 4.26 (s, 211), 4.80 (quintet, IH), 7.26-7.3 3
(m, 2H), 7.61 (d, 211), 7.99 (s, 1H), 8.75 (s, 1H),
10.04 (brs, 1I-1) 57Tctrahydrofur-3-yl-1.42 (d, 6H),
2.03 (q, 211), 2.78 (s, 3H), 3.22-510 3,30 (m, 4H),
3.36-3.45 (m, 111), 3.66-3.76 (m, 411), 3.77-3.84 (m,
41-I), 4.80 (quintet, 111), 7.28- 7.36 (m, 2H), 7.61
(ci, 2H), 7.99 (s, 114), 8.75 (s, 11I), 10.05 (brs,
11-1) 58(Me)2NCH2CH2-1.42 (d, 61-1), 2.74-2.78 (m,
9H), 2.93 (t, 211),511 3.21-3.32 (rn, 611), 3.72-3.78
(m, 4H), 4.80 (quintet, 111), 7.22-7.28 (m, 213), 7.59
(d, 211), 7.99 (s, 1 I-I), 8.74 (s, 111), 10.01 (brs,
1H) WO 2605/075461 -61 P C TIG B21 105/000303
ExRNMRD117, 79HOCE.,N(Me)CH,1.42 (d, 6H), 2.78 (s,
3H), 2.88-2,95 (7H, m),511 



3.20-331 ~ni, 4H), 3.42-3.51 (m, 41-1),4,80 (qUilot&,
1H), 7~05 (d, 2H), 7M (d, 211),7,98 1H), 8,71 (s, 1H),
9,89 (bis, 11-1) 600-IOCH2)IC-1.42 (d, 614), 2,78 (s,
3H), 3.05-3.11 (m, 11-1),514 3.22-3.30 (m, 411),
3,48-152 (m, 4H), 3,78-3,90 (m, 4R), 4.80 (quiutet,
YH), 7,29-7,35 (m, 2H), 7.01 (d, 211), 7~99 (s, 111),
8.75 (s, 111), 10,04 (brs, Ili)
ITCtra7O1-1-Y1-CH2-1,42 (d, 61-1), 2,78 3H),.
3.20-3,28 (m, 21-1),522 3.32-3,40 (m, 214), 3,70-3.85
(in, 4H), 4.90 (quintet, 111), 5.72 2E), 7,20-726 (m,
211), 7- 5 9 (d, 2% 7.99 111), 8, 74 (s, 1 H), 93 1
(s, I H), 10.04 (brs, 114) 1 H-Tetrazol-5
-yl-CH~,-(MeOD): 1,54 (d, 6H), 2.82 (s, 311), 3.5 7-3
~63522 (m, 21-1), 3.75-3,81 (m, 211), 4.03-4.12 (rn,
411), 4.3 2 ~s, 2H), 4,9 2 ~quintct, I H), 7,5 5 (d,
2H), 7,83 (d, 211), 7.8 6 ~s, IR), &6 8 (s, 11-1)  -
631-MQ[byl-L-pr~l'y-1-(m, 523 1.42 (d, 611), 1,84-1,92
(m, 211), 104-TI4 111), 232-2.59 (m, 1H), 2.79-2.82
(m, 6H), 3.11 - 3.22 (m, 4-H), 3.59-3.85 (m, 611),
4,70-4,84 (in, 214), 7 ~ 10 (d, 21-1), 7.54 (d, 2H),
7.97 (s, I H), 8,72 (s, 1 H), 9 .66 (brs, 111), 9,93
(s, I R) -~4MeS02CR2-1,42 (d, 6H), 2 39 (s, 3 H), 3,11
(~% 3H), 3.22-532 3,30 (rn, 4H), 3.7 8-3. 8 8 (m,
41-1), 4,5 4 (s~, 2H), 4. 8 0 (quinti-~t, I H), 7.2 3
-7 27 (m, 2H), 7.59 (d, 2H), 7.9 8 (F,, I H), 8.74 (s,
I H), 10.02 (bn, I H) "NO 20{LSf437S-46I
PCTICB2t1{I5M00303 -62 



Examples 65-86 The following compounds were prepared
by the procedure of Example 38 using the  appropri ate
acid and 2-
[4-(piperazin-I-yl)anilino]-4-(1-isopropy)-2-methyl-l1
f-imidacol-5- yl)pyximidine (Example 20). 5 I ExR1-1
NMR (31QMH7)m!x 65(R)-HOCH(Me)(CDCI3) 8,31 (d, 1I-I),
7.46 (d. 214), 7.38 (s. 111),450 6.92 (d, 214), 6.86
(d, 2H), 5.66 - 5.56 (m, 114), 4.51 (q, 11-1), 3.96 -
3.72 (m, 211), 3.64 - 3.54 (m. 2H), 3.21 - 3.10 (in,
4I-1), 2.72 (brs, I11), 2.62 (s, 314), 1.48 (d, 6H),
1.37 (d, 3H) 66Cyclopzopyl9.19 (s, 111), 8.31 (d,
111), 7.47 (d, 2H), 7.39 (s,447 1 H), 6.97 (s, 1H),
6.94 (d, 211), 5.74 - 5.65 (m, 1I-1), 3.85 - 3.71 (m,
214), 3.69 - 3.54 (m, 2H), 3.17 - 2.94 (m, 4H), 2.42
(s, 314), 2.06 - 1.95 (m, 13.4), 1.40 (d, 6H), 0.79 -
0.67 (m, 4H) 67McOC1I2-9.18(s, 111). 8.33 (d, 1H),
7.49 (s, 1H), 7.47 (d,450 214), 6.96 (d. 11.1), 6.92
(d, 2H), 5.72 - 5.63 (m, 1 H), 4.13 (s, 211), 3.62 -
3.49 (m, 41.1), 3.29 (s, 31-1), 3.11 - 3.00 (m, 41-1),
2.48 (s, 31), 1.40 (d, 611) 68(S)-McOCH(Me)-922 (s,
111), 8.32 (d, 11-1), 7.47 (d, 2H), 7.43 (s,464 1H),
6.93 (d, 2H), 6.95 (s, IH), 5.73 - 5.64 (m, 111), 4.24
(q, Ili), 3.65 (d, 4H), 3.24 (s, 314), 3.10 (brs, 4H),
2.47 (s, 3I-), 1.40 (d, 6H), 1.23 (d, 311) WO
2005A115461 -63 PC.' 3'/G B 2{f f 351Q E13 03 ExRH NMR
(300NIHx)M17 69(S)-IJOCH(Mc)-9.18 (s, 111), 8.30 (s,
lfI), 7.47 (d, 2H), 7.40 (s,450 



111), 6.95 (d, 2H), 6.92 (d, IH), 5.74 - 5.64 (m,
1I-1), 4.92 (d, 11I), 4.50 - 4.41 (n1, IN), 3.72 -
3.50 (m, 4H), 3.13 - 2.97 (m, 4I.1), 2.47 (s, 31-1),
1.40 (d, 61-1), 1.20 (d, 311) 70(R)-McOCH(Me)-9.20(s,
l H), 8.31 (d, IH), 7.47 (d, 2H), 7.41 (s,464 11-1),
6.93 (d, 21-1), 6.95 (s, IH), 5.74 - 5.64 (m, III),
4.24 (q, lI-1), 3.65 (d, 41-1), 3.23 (s, 3H), 2.47 (s,
3H), 1.40 (d, 611), 1.23 (d, 311) 71i-Pr-9.21 (s, 1
H), 8.31 (d, IH), 7.47 (d, 2H), 7.40 (s,448 1H), 6.94
(d, 1 H), 6.92 (d, 2H), 5.74 - 5.64 (m, i H), 3.67
(hrs, 4H), 3.04 (d, 4H), 2.94 - 2.86 (m, IH), 2.47 (s,
3H), 1.40 (d, 6H), 1.01 (d, 6H) 72McC(Me)(OH)CH2-9.19
(s, 111), 8.30 (d, 111), 7.47 (d, 21), 7.38 (d,478
111), 6.94 (d, 111), 6.92 (d, 211), 5.74 - 5.64 (m,
1H), 4.80 (s, 214), 3.68 - 3.59 (m, 41-1), 3.29 (s,
1H), 3.10 - 2.98 (m, 4H), 2.47 (s, 31-1), 1.39 (d,
6H), 1.20 (s, 6H) 732-(R)-Tetrahydrafur-2-yl9.20 (s,
113), 8.31 (d, IN), 7.47 (d, 2H), 7.42 (s,476 113),
6.94 (d, 11-1), 6.92 (cl, 211), 5.73 - 5.64 (m, 1 H),
4.69 (t, 1 H), 3.81 - 3.70 (m, 2H), 3.69 - 3.55 (m,
4H), 3.10 - 2.98 (m, 411), 2.48 (s, 3H), 2.10 - 1.93
(in, 211), 1.90 - 1.76 (m, 211), 1.40 (d, 6H)
742-(S)-Tetrahydrofiir-2-yl9.20 (s, 1H), 8.32 (d,
11-1), 7.47 (d, 21-1), 7.42 (s.476 111), 6.94 (d,
Ili), 6.92 (d. 2H), 5.73 - 5.64 (m, 114), 4.69 (t,
111), 3.82 - 3.70 (m, 211), 3.69 - 3.55 (m, 41-1),
3.10 - 2.99 (m, 411), 2.48 (s, 311), 2.09 - 1.98 (m,
21-1), 1.90 - 1.77 (n1, 211), 1.40 (d, 6H) W O
201151(17 54(11 -64 



PC17G B2f1f3SI{M0303 E%RH NNTR (300MHz)m!x 75
1I-Hydroxycycloprop-l-yl9.95 (s, III), 8.62 (d, IH),
8.22 (s, lH), 7.76-462 7.57 (m, 4H), 7.18 (d, 1H),
5.64 - 5.55 (m, 114), 4.24 - 3.87 (m, 411), 3.51 (s,
414), 2.82 (s, 311), 1.50 (d, 7H), 1.04 - 0.97 (m,
211), 0.83 - 0.77 (m, 2H) 76(S)-Me CH2CI-I(O11)-9.83
(s, I11), 8.60 (d, I11), 8.20 (s, 111), 7.65 (d.464
211), 7.50 (s, 211), 7.15 (d, i H), 5.64 - 5.54 (m,
2H), 4.97 (s, 11-1), 4.25 (q, 111), 3.99 - 3.70 (m,
4H), 3.42 - 3.25 (m, 41-1), 2.81 (s, 3H), 1.72 - 1,58
(m, 2H), 1.49 (d, 611), 0.89 (t, 3H) 771(R)
McCH2CH(01T}-9.90 (s, IH), 8.61 (d, IH), 8.21 (s,
111), 7.68 (d,464 211), 7.50 (d, 2H), 7.16 (d, 1H),
5.64 - 5.55 (m, 3 H), 4.25 (q, 1H), 4.02 - 3.73 (m,
4H), 3,45 - 3.30 (rn, 4H), 2.80 (s, 31I), 1.72 - 1.57
(rn, 2H), 1.49 (d, 614), 0.89 (t, 3H)
78'1-Cyanocycloprop-l-yl9-74(s, 1H), 9.59(d, 111),
8.20 (s, 113), 7.58 (d,471 2H), 7.26 (d, 2H), 7.12 (d,
111), 5.64 - 5.55 (m, 11-1), 4.97 (brs, 1H), 4.00 -
3.76 (m, 41:1), 3.36 - 3.25 (m, 411), 2.80 (s, 3H),
1.65 - 1.53 (1n, 41i), 1.48 (d, 614)
79(R)-McC11(Me)CH(OH)-9.98 (s, 1H), 8.62 (d, IH), 8.23
(s, IH), 7.71 (d;478 2H), 7.58 (d, 211), 7.18 (d, I
H), 5.64 - 5.55 (m, 1H), 5.38 (s, 2H), 4.07 (d, 11-1),
4.04 - 3.78 (m, 411), 3.48 - 3.35 (m, 4H), 2,82 (s,
311), 1.94 - 1.82 (m, 1H), 1.50 (d, 611), 0.87 (dd,
614) 8(c)(S)-McCH(Me)CH(OH)-9.87 (s, 111), 8.60 (d,
11-1), 8.21 (s, 11i)7.64 (d,478 2H), 7.47 - 7.34 (4
211), 7.15 (d, 111), 5.64 - 5.54 (m, 111), 4.20 (brs,
211), 4.08 (d, IH), 3.98 - 3.70 (m, 411), 3.38 - 3.25
(m, 411), 2.81 (s, 31-I), 1.93 - 1.82 (n1, I H). 1.49
(d, 611), 0.88 (d, 



3H), 0.85 (d, 3H) WO N15/075461 PCT!(;R2005+1111113113
-65 ExRH NMI4 (300MHx)mlz 81 `McOCH.2CH2-10.04 (s,
111), 8.62 (d, IH), 8.24 (s, IH), 7.20464 (d, Il-1),
5.66 - 5.50 (m, IH), 4.80 (brs, 1H), 4.02 (s, 4H),
3.58 (t, 2H), 3.52 (s, 4H), 3.26 (s, 311), 2.84 (s,
311), 2.65 (t, 2H), 1.50 (d, 6H) 82TTOCHzC(Me)2-9.48
{s, ] H), 8.62 (d, lkl), 8.22 {s, 11I}, 7.79 -478 7.60
(m, 411), 7.19 (d, 11-1), 5.64 - 5.55 (m, 2H), 5.22
(s, 11-1), 4.08 - 3.90 (in, 414), 3.18 (s, 211). 3.46
- 3.38 (m, 411), 2.82 (s, 3FI), 1.50 (d, 614), 1.20
(s, 6H) 83F2CH-9.73 (s, 11I), 8.57 ((I, 1H), 8.20 (s,
1H), 7.57 (d,456 2H), 7.22 (d, 2H), 7.12 (d, 113),
6.79 (t, 113), 5.64 - 5.55 (m, 1 H), 4.69 (s, 111),
3.83 - 3.71 (m, 411), 3.34 - 3.21 (m, 411), 2.80 (s,
3H), 1.47 (d, 611) 84HC =CCH2OCHi-mmT9.89 (s, 111),
8.60 (d, IH), 8.23 (s, 1H), 7.67 (d,474 2H), 7.55 -
7.41 (m, 211), 7.16 (d, 1H), 5.64 - 5.55 (m, 111),
4.60 (s, 113), 4.29 (s, 2H), 4.24 (d, 211), 3.49 (t,
111), 2.81 (s, 314), 1.50 (s, 6H) 85,1-TOC(Me)2-9.24
(brs, 1H), 3,55 (d, IH), 7,54 (d, 2H), 7.19 --464 7.13
(m, 2H), 7.09 (d, 111), 5.63 - 5.54 (nu, 111), 4.84
(brs, IH), 3.97 (s, 41I), 3.24 (s, 4H), 2. 81 (s, 3H),
1.52 (d, 0H), 1.41 (s, 613) 86 1Et-9.89 (s, 111), 8.6I
{d, 111}, 8.21 {s, 111), 7.68 (d,471 2H), 7.57 (s,
211), 7.16 (d, 111), 5.64 - 5.54 (m, lH), 4.86 (s,
IH), 3.90 (s, 4H), 3.44 - 3.30 (un, 411), 2.81 (s,
3H), 2.39 (q, 2H), 1.49 (d, 6H), 1.01 (t, 3H) 1 The
isolated free base was dissolved in EtOAc (3m1) with
the addition of a few drops of  



McOH to aid dissolution. I. OM hydrogen chloride, in
ether solution (1 equlivalent) was added,  and the
resultant hydrochloride salts were trituurated with
other then filtered and dried in  lvacuo. V6'0
2005/075461 PCTIC:112004/000303 -66 Examnle 87
2-i4-[,4-Ace k pipermazin_1-yl anilino}-4-(t-iso
ropyl_2-methyl-Eli-irnidazol 5-yi)-5- fluoropyrimidine
A solution of
(27)-3-(dinrethylantino)-2-tluoro-l-(1-isapropyl-2-met
hyl-III-imidar_ol- 5 5-yl)prop-2-eu-I-one (Method 14;
6.0g, 25mmol) and N-[4-(4-acetylpipcrazin-l-
yl)phenyl]guanidiue bicarbonate salt (Method 2;
12.12g, 37.5mmol) in 2-methoxyeihanol  (90m1) was
heated under reflex for 18hrs. The reaction mixture
was evaporated under reduced  pressure and the title
compound was isolated by MPLC on silica gel (3% Me(XJ
! DC-M). It  was obtained as a crisp foam on
evaporation. Yield = 8.9g (81 %). NMR: 1.36 (d, 6H),
2.03 (s, 10 3H), [2.5 (a, 31-1) under DM80 signal],
2.98 (m, 2H), 3.08 (m, 2H), 3.57 (m, 4H), 5.44
(septuplet, 111), 6.90 (d, 211), 7.34 (d, 11I), 7.42
(d, 2H), 8.44 (d, IH), 9.24 (s, 1H); m/z 438. Example
88
2-[4-(PiRerazin-l-vl}anilirno]-4-1-isooropyl-2-methyl-
l-H-imidawl-5-Y-5-fluora vrimidine  15 hydrochloride
The Ei1Ie compound was prepared from
2-{4-[4-(acetyl)piperazin-I-yl]anilino) -4-(I-
isopropyl-2-methyl-IH3
i13lidazol-5-yl)-5-fluoropyrimidine (Example. 87) by
the procedure of  Example 20). The title compound
crystallized from the reaction mixture as the HCi salt
and  was filtered off, washed with isopropanol and
ether. Yield = 8.01g (98%). NMR: 1.46 (d, 20 611),
2.78 (s, 31-I), 3.21 (brs, 4H), 3.32 (m, 411), 5.24
(septuplet, 1H), 6.96 (d, 2H), 7.47 (d,  1H), 8.05 (d,
211), 8.70 (d, 1H), 9.42 (hrs. IH), 9.65 (s, 1H); rnlz
396. Exam lames 89-102 The following compounds were
prepared by the procedure of Example 38 using the  25
appropriate acid and
2-[4-(piperazin-I-yI)anilina]-4-(1-isopropyl-2-methyl-
IH-iruidazol-5- yl)- 5-fluoropyrimidine hydrochloride
(Example 88). For Examples 89-96, the isolated free
bases were dissolved in EtOAc (3ml) with the  addition
of a few drops of McOll to aid dissolution. 1.0M
hydrogen chloride in ether solution  (1 equivalent)
was added, and the resultant hydrochloride salts were
triturated with ether then  



30 filtered and dried in vacuo. WO 2005.1V5461 -67
PC3'IG132i1fSAM 303 ExRIVMR (CDC13)mIZ 89Et-1.01 (t,
3H), 1.46 (d, 61-1), 2.38 (q, 211), 2.80 (s, 311),452
3.23-3.33 (m, 411), 3.73-3.81 (m, 4H), 5.25 (quintet,
1H), 7.32-7.40 (m, 2H), 7.61 (d, 2H), 8.07 (d, 1H),
8.75 (d, 1H). 9.85 (brs, 111). 90HOCH2C112-1.46 (d,
6H), 2.53 (t, 2H), 2.78 (s, 3H), 3.10-3.17 (m. 1468
413), 3.62-3.68 (m, 411), 3.70 (t, 2H), 5.28 (quintet,
IN), 6.97 (d, 2H), 7.44 (d, 211), 7.90 (d, I H), 8.60
(d, III). 9.18 (brs, IH). 91McOC112C112-1.45 (d, 613),
2.62 (1, 2H), 2.79 (s. 311), 3.14-3.22 (m,482 4H),
3.23 (s, 310, 3.57 (t, 211), 33.69-3.77 (m, 411), 5.25
(quintet, 1H), 7.18-2.26 (m, 211), 7.55 (d, 21-1),
8.06 (d, 111), 8.73 (d, iH), 936 (brs. iTI).
92McOCH2-1,47 (d, 6H), 2.80 (s. 313), 3.30 (s, 3H),
3.31-3.38 (m,468 41-1), 3,73-3.82 (m, 411), 4.15 (s,
211), 5.24 (quintet, 11-1), 7A0-7.47 (rn, 211), 7.63
(d. 211), 8.08 (d, 111), 8.76 (d, 111), 9.90 (brs,
1H). 93i-Pr-1.01 (d, 6H), 1.45 (d, 611), 2.75 (s, 3M),
2.90 (quintet,466 1H), 3.10-3.18 (m, 411), 3.66-3.74
(in, 4H), 5.25 (quintet, 111), 7.08-7.16 (in, 211),
7.51 (d, 2H), 8.06 (d, Ili), 8.72 (d, I.H), 9.69 (brs,
1I3). 94(R)-McCH(OH)-1.10 (d, 311), 1.45 (d, 6H), 2.79
(s, 31-1), 3.20-3.33 (m,468 41-1), 3.75-3.87 (m, 411),
4.47 (q, 1H), 5.2 5 (quintet. I11), 7.27-7.33 (m,
211), 7.57 (d, 2H), 8.07 (d, 1H), 8.73 (d, 1H), 9.81
(brs, 11-1). WO 20435!(375461 -68 PC TIG R2 041514 404
43413 



ExU.NMR (CDCl3)rnlr. 95McC(M.e)(OH)-'1.34 (s, 361-I),
1.47 (d, 6H), 2.80 (s, 3H), 3.34-3.41 (m,482 4H),
3.80-4.00 (m, 411), 5.24 (quintet, l f1), 7.47-7.55
(m, 211), 7.65 (d, 2H), 8.08 (d, I11), 8.77 (d, 1H),
9.92 (brs, 1H). -96---'(S)-McCH(OH)-1.21 (d, 3H), 1.48
(d, 6H), 2.78 (s, 3H), 3.15 (b s, 4H),468 3.74 (b s,
411), 4.46 (q, I11), 5.27 (septuplet, 11-1), 7. 90 (5
s, 211), 7.50 (b d, 213), 8.09 (d, 11-1), 8.72 (d,
111), 9.57 (b s, 114) ExR'R2fora:NMR (CDC13)'9F NMRm/z
97Et1-1It1.02 (t, 31-I), 1.47 (d, 6H), 1.55 (m,
1I-I),-447.32482 1.75 (m, I1I), 2.59 (s, 31, 3.15 (m,
4H), 3.58 (brs, 2H), 3.69 (d, IH), 3.80 (rn, 1H), 3.88
(in, 1H), 4.36 (m, 11-1), 5.54 (septuplet, iH), 6.80
(s, IH), 6.92 (d, 211), 7.40 (d, 2H), 7.57 (d, Ili),
8.23 (d, 111) 98MeMeR1.42 (d, 31-T), 1.47 (d, 61=1),
2.59 (s, 3H),-147.93482 3.15 (m, 4H), 3.38 (s, 311),
3.80 (m, 4H), 4.20 (q, IH), 5.54 (septuplet, 114),
6.80 (s, 1H), 6.92 (d, 211), 7.40 (d, 2H), 7.57 (d,
111), 8.23 (d, II1) WO 2005/175461 _G9.. PCT1c
820051000303 l:R'R''formNMR (CDC13)z"F NAIRmlx 99
Ii-PrH.R0.83 (d, 3H), 1,10 (d, 3H), 1.47 (d,
611),-147,82496 1.55 (m, 1 H), 1.87 (septuplet, 11-1),
2.59 (s, 311), 3.13 (m, 41d), 3.58 (m, 3H), 3.69 (d,
111), 3.80 (nl, 1H), 3.88 (m, 1H), 4.28 (dd, 1 H),
5.54 (septuplct, 1 H), 6.80 (s, I H), 6.91 (d, 2H),
7.40 (d, 211), 7.57 (d, 111), 8.23 (d, 1H) 



100EI14S1.02 (t, 311), 1.47 (d, 6H), 1.55 (m,
111),-147.82482 1.75 (m, 111), 2.59 (s, 3H), 3.15 (m,
411), 3.58 (brs, 211), 3.69 (d, iH), 3.80 (m, 111).
3.88 (m, IH), 4.36 (m, 11-I), 5.54 (septuplet, 1H),
6.80 (s, 1H), 6.92 (d, 211), 7.40 (d, 21-1), 7.57 (d,
1 H), 8.23 (d, I H) 701MeMeS1.42 (d, 311), 1.47 (d,
611), 2.59 (s, 3H),-147.93482 3.15 (in, 411), 3,38 (s,
3H), 3.80 (m, 411), 4.20 (q, 1H), 5.54 (septuplet,
1H), 6.80 (s, 1H), 6.92 (d, 2H), 7.40 (d, 2H), 7.57
(d, 11I), 8.23 (d, 1H) 102 2i-PrHS0.83 (d, 3H), 1.10
(d, 3H), 1.47 (d, 613),11-147.92496 1.55 (m, I H),
1.87 (septuplet, 113), 2.59 (s, 314), 3.13 (ni, 4H),
3.58 (m, 31I), 3.69 (d, 1H), 3.80 (m, IH), 3.88 (m,
1H), 4.28 (dd, 1H), 5.54 (septuplet, IId), 6.80 (s,
1H), 6.91 (d, 2H), 7,40 (d, 2H), 7.57 (d, 1I3), 8,23
(d, IH) Chromatography with 5% IvIcOfNH3 (7N) in
DCM:EtOAc (1:1) solution Z Compound required further
chromatography eluting with 5% McOH in EtOAc WO
20051075461 PC r/C; t3 200S1000303 -70 103  Example 2-
4- 4- 2-Acetoxaccj l
ipcraxin-l~yilanilino}-4-{1-isopro 1_2_mnthyl llf
imidazol-5- vl -5-fluoro vrhnidine The title compounds
was prepared using the procedure of Example 21 using
2-[4- 5
(piperazin-I-yl)anilino]-4-(1-isopropyl-2-methyl-IH-im
idazol-5-yl)-5-fluoropyzimidine  hydrochloride
(Example 88; 200mg 0.5 mmol). After work-up, the
mixture was purified by  chromatography on silica gel
using McOH:DCM (3:97 to 6:94) to give a solid 170 mg.
M'z  496, 10 Example 104 



2-:'4- 2-Hvdroxvacety
pinerazin-I-vflanilino}-4-(1-isopznpvI-2-methyl-Iff-im
idazol-5- yl)-5-fluom +rimidine hydrochloride
2-{4-[4-(2-Acetoxyacetyl)piperazin-l-yljaniline)
-4-(1-isopropyl -2-methyl-1ti
imidazol-5-yl)-5-flnoropyrimidine (Example 103) was
deprotected by the procedure of 15 Example 22. The
reaction mixture was evaporated under reduced
pressure. The residue was  dissolved in DCM (15 ml),
washed with water(lOml) and brine (IOm9), dried and
evaporated.  The residue was triturated with other and
rc-evaporated to give the title compound as a solid
134 mg. This was converted to the hydrochloride salt
from EtOH by the addition of IM ether  I HCI. After
evaporation and trituration with ether a solid was
obtained. NMR: 1.46 (d, 614), 20 2.78 (s, 311), 3.14
(b s, 41), 3.58 (b s, 211), 3.68 (b,,,, 2H), 4.13 (s,
211), 5.26 (septuplet, IH),  7.10 (b s, 211), 7.50 (d,
2H), 8.08 (d, IH.), 8.72 (d, I11), 9.68 (b s, I H);
mIz 454. Example 105 2- f 4-14-(Acetyl)piperazin- l
-yll ani lino
1-4-(1-cvclobuty1-2-methyl-IH-imidazol-5-y1]-5- 25
fluoropyrimidinc The title compound was prepared from
(2Z)-1-(1-cyclobutyl-2-methyl-IH-imidazol-5-
yI)-3-(dimethylamino)-2-fluoroprop-2-cn-I-one (Method
16; 1.406g) and N-[4-(4-
acetylpiperazin-l-yl)phenyl]guanidina bicarbonate salt
(Method 2, 2.71 g) by the procedure of  Example 18 to
yield a white solid (2.21g, 88%). NMI[: 1.61-1.72 (m,
2H), 2.06 (s, 31), 2.30 30 2.43 (m, 4H), 2.75 (s,
311), 3.27-3.39 (m, 414), 3.77-3.85 (m, 4H), 5.22
(quintet, I l4), 7.42- 7.48 (m, 21-I), 7.69 (d, 214),
8.09 (d, 1H), 5.74 (d, 1 H), 9.97 (brs, i H); miz 450.
WO 2005W075461 P(1'IGB2005fl09333 -71 Example 10
2-14-(Piperazin-1-yl)anilino]-4-(1-cyclobutyI-2-methyl
-1H-imidazol-5-yl]-5-fluoropyrimidinc  The title
compound was prepared from
2-{4-[4-(acetyl)piperazin-1-yl]anilino'}-4-(1-
cycIobutyl-2-methyl-1H-imidazol-5-yl)-5-fluoropyrimidi
ne (Example 105; 1.89g) by the 5 procedure of Example
20 to yield a yellow solid (1.538g, 90%).NMR (CDC];):
1.61-1.78 (m,  2H), 2.35-2.45 (m, 4H), 2.59 (s, 3H),
3.03-3.09 (m, 4H), 3.10-3.15 (m, 411), 5.33 (quintet,
11.1), 6.93 (s, 1 H), 6.95 (d, 211), 7.42 (d, 2H),
7.49 (d, 1 H), 8 22 (d, 1H); m/z 408. Examples 107-110
10 The following compounds were prepared by the
procedure of Example 38 using the  appropriate acid
and
2-[4-(piperazin-1-yl)anilino]-4-(1-cyclobutyl-2-methyl
-1H-imidazoi-5- 



yl)-5-fluoropyrimidine (Example 106). The isolated
free bases were dissolved in EtOAc (3m1)  with the
addition of a few drops of WON to aid dissolution.
1.0M hydrogen chloride in ether  solution (1
equivalent) was added, and the resultant hydrochloride
salts were triturated with  15 ether then filtered and
dried in vacua ExR1\MR (300MHz, CDC13)m12 107HOC112-
1.61-1.72 (m, 2H), 2.31-2.44 (nz, 4H), 2.75 (s, 3H),
3.28-466 3.36 (in, 411), 3.70-3.85 (rn, 411), 4.15 (s,
214), 5.22 (quintet, 114), 7.42 (m, 2H, 7.68 (d, 211),
8.09 (s, 1H), 8.74 (1H, s), 9.95 (brs, 1x1).
108(S)-McCH(OH)-1.22 (d, 3H), 1.63-1.72 (m, 21i.),
2.30-2.43 (ni, 4H), 2.75480 (s, 3H), 3.30-3.38 (m,
4H), 3.80-3.96 (rn, 4H), 4.46 (q, 1H), 5.22 (quintet,
111), 7.39-7.47 (m, 211), 7.68 (d, 211), 8.08 (d,
III)' 8.74 (d, IH), 9.95 (brs, 1H). WO 2111}5!1175-61
-72 PC TIC 011005Ir3 111}3113 ExRNMR (300MHz,
CDC13)mIx 109(R)-McCH(OH)-1.22 (d, 311), 1.63-1.72 (m,
21-1), 2.30-2.43 (m, 4H), 2.75480 (s, 311), 3.30-3.38
(m, 4H), 3.80-3.96 (rn, 4H), 4.46 (q, 1H), 5.22
(quintet, 1H), 7.39-7.47 (m, 2I1), 7.68 (d, 2H), 8.08
(d, 1H), 8.74 (d, IH), 9.95 (brs, Ili).
110McOC1I2-1.62-1.72 (nr, 2H), 2.30-2.44 (rn, 4H),
2.75 (s, 3H), 3.31480 (s, 311), 3.32-3.39 (m. 411),
3.75-3.85 (m, 4H), 4.16 (s, 2H), 5.22 (quintet, III),
7.43-7.50 (in, 21-1), 7.70 (d, 2H), 8.09 (d, lH), 8.75
(d, 1H), 9.99 (hrs, 1H). Example 111 2-[4 {IV
lorrhoiinolanilinol
4C1.......onvl-2-methyl-1H-imidaro1-5-y1)p dmidinc
(2E)-3-(Dimethylamino)-l-(I-isopropyl-2-methyl-1H
imidazol-5-yl)prnp-2-en-i -one  5 (Method 24 of WO
031D76436); (I IOmg 0.5mmol) and
N[4-(morpholino)phenyl]guanidine bicarbonate salt
(Method 4; 170mg 0.6mmol) in dimethylacetamide (4m1)
were heated for 20  minutes at 200C in a microwave.
The reaction mixture was evaporated under reduced
pressure and the residue purified by chromatography on
silica gel with WOH:DCM (4:9 6 to  



8:92) to give the title compound, after trituration
with ether, as a solid 90mg 50%. RMR 1.42 10 (d, 6H),
2.48 (s, 311). 3.06 (t, 4H), 3.75 (t, 4H), 5.71
(septuplet, 11-1), 6.91 (d, 211), 6.97 (d,  IH), 7.40
(s, IH), 7.48 (d, 214), 8.32 (s, 11-1), 9.18 (s, 1H);
mlz 379. Example 112
2"[4-(Morpholino)anilinol-4-(1-ethyl-2-methyl-119
imidaznl-5-y1}-5-t1uorogvrisnidine  i 5 hydrochloride
(2E)-3-(Dimethylamino)-i -(1-ethyl-2-methyl-I
H-imidazol-5-y1)-2-fluoro-prop-2-en- I-one (Method 15;
250mg 1.11mmol) and N-[4-(morpholino)phenyl]guanidine
bicarbonate  salt (Method 4:405mg 1.44mmol) in
2-methoxyothanol (4.5ml) were heated for 30 minutes at
200C in a microwave. The reaction mixture was
evaporated under reduced pressure and the 20 residue
purified by chromatography on neutral alumina
(activityll) with McOH : 0CM :  EtO.A,c (1:79.5:19.5)
to give the title compound, after trituration with
ether, as a solid 230mg  54%. This was converted to
the hydrochloride salt from MeOH with IM ether/HCI.
Trituration with ether and evaporation gave the title
compound as a solid. NMR I.19 (t, 3H), WO
2{3{151f17546I 1'{;TIG1;2{3{Iil{31{13{33 -73 2.70 (s,
311), 3.12 (b s, 411). 3.60 (b s, exchangables), 3.79
(t, 4H), 4.59 (q, 211), 7.05 (b s,  2H), 7.44 (d,
211), 8.20 (d, 111), 8.68 (d, l I-1), 9.54 (s, 1H);
{niz 383. Example .113 5 244-Norpholino}anilino] 4
1-isopro_pY1-2-methyl-li3 imidazol-5
y~-S-f[uoropyrimicline
(2E)-3-(Dimethylamino)-2-fluoro-l-(1-isopropyl-2-{neth
yl-1TIimidazol-5-yl)prop-2- en-I-one (Method 14; 240mg
l,)rmiol) and i'-[4-(morpholino)phcnyl]guanidine
bicarbonate  salt (Method 4; 367mg l.3nimol) in
2-methoxyethanol (4.5m1) were heated for 40 minutes at
160C then 20 minutes at 180C in a microwave. The
reaction mixture was evaporated under  10 reduced
pressure and the residue purified by chromatography on
silica gel with McOFl:DCM,:EtOAc (4:48:48 to 10:45:45)
to give the title compound as a solid 180mg 45%.  This
was converted to the hydrochloride salt from McOI-I
with 1M ether/13C1. Trituration with  ether and
evaporation gave the title compound as a solid. NMR
(373K):1.48 (d, 6H), 2.77 (s,  313), 3.09 (t, 411),
3.78 (t, 411), 5.30 (septuplet, 113), 6.94 (d, 2H),
7.43 (d, 2H), 7.88 (d, I I3),  15 8,602 (d, 11-I); mlz
397. Example 114 2204-(Morphol ino)anili
not-4-(1-cyclobutvl-2-methyl- I Itimidazol-5
-yl)vyrimidinc 



The title compound was prepared from
(2E)-t-(1-cyclobutyl-2-methyl-111-1imidazol-5- 20
yl)-3-(dimethylamino)prop-2-en-I-one (Method 37 of WO
031076435; 233mg) and AT (4-
rnorpholin-4-ylphenyl)gnanidine (Method 4, 405mg) by
the procedure of Example 111 to  yield a white solid
(228mg, 61 %). NMR: 1.59-1.72 (m, 2H), 2.32-2.44 (m,
4H), 2.75 (s, 31-1),  3.21-3.28 (m, 414), 3.84-3.92
(m, 411), 5.40 (quintet, IH), 7.09 (d, 1H), 7.24-7.32
(m, 2H),  7.66 (d, 213), 8.I1 (s, IH), 8.57 (d; 1H),
9.77 (brs, 11-1); m/z 391. 25 Example 115
22[4-fMomholino)anilino]-4-(1 cyclohutyl-2-methyl-1 F
imidazol-5 vi]-5-fluoro }rimidine  The title compound
was prepared from
(27)-1-(1-cyclobutyl-2-methyl-111-imidazol-5-
yl)-3-(dimethylamino)-2-fluoroprop-2-en-I-one (Method
16; 234mg) and N (4-morphoiin-4 30 ylphenyl)guanidine
(Method 4; 410mg) by the procedure of Example I I1 to
yield a white  solid (288mg, 76%). NMR: 1.61-1.72 (in,
211), 2.29-2.45 (m, 411), 2.75 (s, 31-1), 3.26-3.34
(m,  411), 3.90-3,97 (m, 4H), 5.22 (quintet, 1H),
7.38-7.45 (m, 2H), 7.68 (d, 2H), 8.08 (d, 11-1), 8.73
(d, 111), 9.95 (brs, IH); m/z 409. WO 2005.107546 1
PC: VG B2I}I15(I}003n3 -74 Example 116 2 i4-14 fAce1
1)pipcraxin-i-y113-metbytanilino1-4-(I-isopropyl-2-met
hyl-IH-imidaaol-5- 3 - 5-fluoropyrimidine A solution
of (2Z-3-(dimethyl
amino)-2-fluoro-I-(I-isopropyl-2-methyl-lH-imidazol- 5
5-y1)prop-2-en-l-one (Method 14, L53g, 6.4mmoi) and
N-j4-(4-acetylpiperacin-I-yl)3- mcthylphenyl]
guanidine bicarbonate salt (Method 31, 3.23g,
9.60mmol) in 2-methoxycthanol  (IOml) was heated under
reflux for 24hrs. The reaction mixture was evaporated
under reduced  pressure and the residue purified by
chromatography on silica gel with McOH: 1)GM:EtOAc
(1:49.5:49.5 to 10:45:45) to give a solid which
required further purification with McOll: 10 DCM (1:99
to 10:90). After trituration with ether and
evaporation of the solvent, the title  compound was
obtained as a crisp foam which was dried in vac oven
overnight at 50C  (1.91g, 66%). NMR (400IMIHz) 1.40
(d, 6I3), 2.05 (s, 3H), 2.26 (s, 3H), 2.55 (s, 3I-1,
under  DMSO signal), 2.77 (dt, 41-1), 3.58 (m, 411),
5.41 (septet, 111), 6.98 (d, Ill), 7.34 (d, 111), 7.35
(d, II-p), 7.42 (dd, 111), 3.49 (d, 1H), 9.28 (s, 1H);
19F A"MR (400M.117) -149.40 (t, IF); mlz  15 452. 



Example 1177418 The following compounds were prepared
using the procedure of Example 116 from
(2Z)-3-(dimcthylamiuo)-2-fluoro- i
-(1-isopropyl-2-methyl-1 H-imi dazol-5-yl)prop-2-en-
i-one  20 (Method 14) and the appropriate guanidine,
ExRNMR (400M13'z)mlz8M 117Cl1.43 (d, 6H), 2.05 (s,
3H), 2.51 (s, 311, under DMSO signal),472-Method 2.89
(dt, 4H), 3.59 (m, 4H), 5.37 (septet, IH), 7.12 (d,
1H),47432 7.36 (d, 1H), 7.53 (dd, 111), 7.77 (d, IH),
3.55 (d, IH), 9.54 (s, 1H); I9FNMR(40OMHz)-148,33 (t,
IF) U0 2il NE}75.Ifil -75  PCTIG B2 005/1}01}31}3
ExRNMR (400MHz)ntlzSim 118F1.44 (d, 6H), 2.04 (s,
311), 2.57 (s, 3H, tinder DM SO signal),456Method 2.92
(dt, 4H), 3.58 (m, 4H), 5.42 (septet, IH), 7.00 (t, I
H),33 7.30 (dd, 1H), 7.36 (d, IH), 7.58 (dd. 1H), 8.55
(d, 111), 9.55 (s, IH); 9Fr IVMR. (400 A4Hz) -148.47
(t, IF) ' Chromatography with
McOH:DCM:EtOAc(1:49.5:49.5 to 10:45:45). (469.8 mg,
69%).  2 Chromatography with McOH:DCM:EtOAc
(1:49.5:49.5 to 10:45:45). (2.72g, 72%). Example 119 5
2-(4-i4-(Acetv1)oinerazin-l-yl]3-mcthylanilino}-1-(1
isopropyl-2-mcthyl_ifl~smidazol-5-y1]  nyrimidine The
title compound was prepared from (2
F.)-3-(dimethylamino)- 1-(1-isopropyl-2-
methyl-IFl-imidazol-5-yl)prop-2-en-i-one (Method 24 of
WO 031076436; 331.8g, 1.5mnmol)  and
N-[4-(4-acetylpiperazin-1-yl)3-methylphcnyl]guanidine
bicarbonate salt (Method 31; 10 758.3mg, 2.25mmol) by
the procedure of Example 116. The reaction mixture was
evaporated  under reduced pressure and the residue
purified by chromatography on silica gel with McOII:
DCM:EtOAo (1:49.5:49.5 to 10:45:45) to give a solid
(419.4mg, 65%) NMR: 1.41 (d, 61:1),  2.05 (s, 314),
2,27 (s, 3H), 2.48 (s, 3H), 2.77 (dl, 41-1), 3.58 (m,
4H), 546 (septet, IH), 6.97 (d,  IH), 6.99 (d, I11),
7.37 (d. Ill), 7.41 (s, 114), 7.47 (dd, IH), 8.35 (d,
I11), 9.20 (s, 1H); mlz 15 434. Example:: 120-121 



The following compounds were prepared using the
procedure of Example 119 from
(2C)-3-(dimethy1amino)-I-(1-isopropyl-2-methyl-111-imi
dazol-5-yl)prop-2-en-I-one (Method  20 24 of WO
031076436) and the appropriate guanidine. 0 WO
2{m51117S461 -76 PC TIC 112 343 5/080303 ExRNMI(
(40UMHz)m!zSM 120CI1.45 (d, 6H), 2.05 (s, 3H), 2.50
(s, 31-1+DMSO), 2-90 (dt, 4H),454-Method =3.59 (m,
4H), 5.62 (septet, 1H), 7.05 (d, 1H), 7.12 (d, 111),
7.4345632 (s, 1 H), 7,57 (dd, i H), 7.81 (d, 1 H),
8.40 (d, IH), 9.45 (s, IIT) 121F1.45 (d, 61-1), 2.04
(s. 31-1), 2.57 (s, 3H+DMSO), 2.93 (dt, 41I),438Method
3.59 (m, 4H), 5.68 (septet. 1H), 7.00 (t, 213), 7.05
(d, 2H), 7,3333 (dd, IH), 7.42 (s, 1H), 7.64 (dd,
111), 8.39 (d, Ili), 9,46 (s. 11-1) This compound
required further chromatography on Basic prep HPLC
with acetonitrile : l%  NH .j/ H2O (25:75 to 70:30).
(475 mg, 52/a). 2 (413.5mg, 63%). 5 Example 122 2- 4-
Pi
erazin-I-yl)3-methylanilinol-4-[1-isonronvl-2-methyl-l
F7-imidaxnlE5 D. 5- lluoropyrimidine 2-
{4-[4-(Acetyl)piperazin-l -y1]3-methylauiline)
-4-(1-isopropyl-2-methyl- 11-
imidazol-5-yl)-5-fluoropyrimidinc (Example 116; 1.89g,
4. l9mmol) was stirred and heated in  10 isopropanol
(20m1), 020 (5m1) and 33% hydrochloric acid (4m1) at
90C for 10 hours. The, solvent was evaporated under
reduced pressure to give a residue which was
partitioned  between water and DCM, basified with sat.
sodium hydrogen carbonate and the aqueous layer  was
extracted with DCM twice. The organics were combined,
washed with brine, dried and  evaporation of solvent
to give the title compound as a crisp foam which was
dried in no oven 15 overnight at 50C. (1.53g, 89%) NMR
(400 MHz) 1.39 (d, 6H), 2.23 (s, 3H), 2.51 (s, 311,
under DMSO signal), 2.72 (m, 4H), 2.85 (m, 41-1), 12 9
(s, 11-1 under H2O signal), 5.42 (septet,  IH), 6.95
(d, 111), 7.30 (d, 111), 7.35 (d, 1H), 7.40 (dd,
11-1), 8.48 (d, IH), 9.24 (s, IH); I917  NMR (400MHz)
-149.59 (t, 1 F); m/z 410. 20 Example 123 



2. 4s,P
pcrazin-l-vl]3-fluoroanilina]-4-[1-isopror~yl-2-meth
III-imidazol-5-y1) 5- fhsorogyrimidine The compound
was prepared from
2-{4-[4-(acetyl)piperazin-1-yl]3-fluoroanilino}-4-
(1-isopropyl-2-methyl-1H-imidazol-5-yl)-5-fluoropyrimi
dine (Example 118, 455mg, Immol)  25 by the procedure
of Example 122. The title compound was obtained as a
crisp foam which was dried in vac oven overnight at
50C (337.8mg, 82%). NM R. (400 MHz) 1.41 (d, 6H), 2.23
WO 200:+l}75361 PC176 620051[0303 -77 (s, 3H), 2.50
(s, 31-1, under DMSO signal), 2.90 (s, 8H), 3 29 (s,
IH under 1120 signal), 5.43  (septet, 1H), 6.96 (t,
111), 7-29 (dd, 1H), 7.30 (d, 11-I), 7.53 (dd, IH),
8.53 (d, 1l-1), 9.50 (s,  IH): 39F NTMVMR (400M11z)
-148.60 (t, IF); nllz 414. 5 Example 124 2- 4- 4-
2$.E2-Hvdroxypronionyl)Piperazin-1-yl]3
methylanilino)-4-[1-isaazopyl-2-meth rl-
111imidazol-5- l -5-fluoro ri3zzidine A solution of
2-[4-(piperazin-I-yl)3-methylanilino]-4-(I-isopropyl-2
-methyl-lFl- imidazol-5-y1)-5-fiuorepyrimidine
(Example 122; 490.8mg, 1.20mmol), L -lactic acid 10
(129.7mg, 1.44mmol), H0Bt.H20 (220.5mg, 1.44mmol) and
DIPEA (0.24m1, 1.44mmol) in  DMF (5m1) was cooled to
0C, followed by addition of EDAC (230.05mg, 1.44rnmol)
in  portions. The mixture was then stirred at ambient
temperature for 3.5 hours. The solution was
concentrated in vacua, then the residue was
partitioned between DCM and water + sat,  sodium
hydrogen carbonate. The organic extract was washed
with water (3 times), brine, 15 dried and
concentrated. To a solution of crude product in McOll
(5rnl) was added I pellet of  KOH and the mixture was
stirred at ambient temperature for 20 min. The residue
obtained on  evaporation was purified by
chromatography on silica gel with McOH:DCM. (1:99 to
5:95) to  yield the title compound, after trituration
with ether, as a solid which was dried in vac oven
overnight at 50C (415mg, 72%). NMR: (500 MHz at 313K)
1.27 (d, 3H), 1.40 (d, 61-1), 2.28 20 (s, 3H), 2.48
(s, 3H, under DMSO signal), 2.82 (m, 4H), 3.65 (m,
41-1), 4.47 (m, 2H), 5.38  (septet, 111), 7.00 (d,
113), 7.35 (m, 2H), 7.40 (dd, 1H), 8.40 (d, lH), 8.80
(s, 111); i9F NMR  (400MHz) -149.33 (t, IF); m/z 482.
Examples 125-1.28 25 The following compounds were
prepared by the procedure of Example 124 using the
appropriate acid and pyrimidine. 



WO 2110 510 7 516 1 -78 PCT/GB2n05/Uf &3E13 ExRRINMR
(5 MHz) at 373KmIzSM 123fileCH2OHI.40 (d, 6H), 2.27
(s, 3H),2.50 (s, 311, under468Example iDMSO Signal),
2.80 (m, 4H), 3.57 (m, 411),122 4.13 (d, 211), 4.20
(t, IN), 5.37 (septet, 1H), 6.98 (d, 114), 7.31 (m,
2H), 7-38 (dd, I H), 8.40 (d, 111), 8.80 (s, 111); "T
NMR (400MHz) -149.31 (t, IF) 126FC1120111.44 (d, 6H),
2.59 (s, 3H under DMSO472Example 2signal), 2.94 (brs,
4H), 3.57 (bid, 4H), 4.13123 (bid, 21-1), 4.59 (br t,
IN), 5.43 (septet, IH), 7.00 (1, 1 H), 7.30 (dd. 1 H),
7,36 (d, IH), 7.58 (dd, IH), 8.55 (d, I H), 9.55 (s,
ill): 9F NMR -148.46 (t, IF) 127F(S)-1.25 (d, 311),
1.44 (d, 611), 2.50 (s, 3H, under480Example
McCH(OH)-DMSO signal), 3.00 (m, X111), 3.66 (m,
4H),123 4.46 (m, 2H), 5.38 (septet, 11.1), 6.99 (t,
1H), 7.28 (dd, 111), 7.33 (d, 1 H), 7.49 (dd, 1 H),
8.44 (d, 11-1), 9.09 (s, 1H);'9F NMR (500MHz) -148.40
(t, IF), -122.6 (s, IF) 128FCH2OMe1.43 (d, 611), 2.50
(s, 311, under DMSO486Example 4signal), 3.00 (m, 4H),
3.33 (s, 311), 3,60 (m,123 4H), 4.10 (s, 2H), 5.40
(septet, IN), 7.00 (t, 114), 7.30 (dd, 111), 7.33 (d,
1H), 7.50 (dd, I H), 8.43 (d, 11-1), 9.09 (s, Ili);
19F NMR (500MHz) -148.40 (t, IF), -122.7 (s, 1F)  '
Extra acid (9mg) and EDAC (23mg) added and Reaction
time = 4.5h, (365mg, 6S%) 2 Exam acid (10mg) and EDAC
(20mg) added and Reaction time = 5.5h, NMR (400MHz,
RT). Chromatography with MeOH:DCM: (1:99 to 6:94),
(334.5mg, 71 /0) 



3 Extra acid (10mg) and EDAC (19mg) added and Reaction
time = 6h, (378mg, 78%) 5 'j No need to treat the
crude product with KOH in McOH, (310mg, 64%) W O
201)51i175461 PCTIC;1321105/000303 -79 Example 129
2-L4- 3R.5 -4-Acetyl;-3.5-dimethylpiperaziu-l-yll
anilinoa-4-fl-isonronv -2-methyl-lH-
irnidazol-5-v1)-5- fluoropyrimi dine The title
compound was prepared from
(22)-3-(dimcthylanrino)-2-fluoro-I-(I 5
isopropyl-2-methyl-113 imidazol-5-yl)prop-2-en-l-one
(Method 14, 331mg, 1.38nunol) and
rV-[4-((3R,5S)-4-acetyl-3,5-dimethylpiperazin-I-yl)phe
nyl]guanidine (Method 34; 737.1 mg,  2.l Ommol) by the
procedure of Example 116. The reaction mixture was
evaporated under  reduced pressure and the residue
purified by chromatography on silica gel with McOH:
DCM:EtOAc (1:49.5:49.5 to 10:45:45) to give a solid
which was dried in vac oven overnight 10 at 50C
(485mg, 76%) NMR: (400MHz) 1.30 (s, 6H), 1.41 (d, 6H),
2.05 (s, 3H), 2.50 (s, 3H  under DMSO signal), 2.73
(m, 21-1), 3.44 (d, 2H), 4.30 (brs, 2H), 5,45 (septet,
1H), 6.95 (d,  211), 7.35 (d, I1I), 7.45 (d, 2H), 8.49
(d, 1H), 9.25 (s, iH); FaF NMR (400 MHz) -149.80 (t,
IF); m/z 466. 15 Example 130 2-;
4-1{255R)-4-Aectvl-7,_.5
dimethylpioerazilr-I-vllaniiinol-4-(l-isopropyl-2-meth
yl-l I  irnidazol-5-yl)-5-fluoropyrimidine The title
compound was prepared from
(2Z)-3-(dimethylanrino)-2-fluoro-1-(1-
isopropyl-2-methyl-111-imidazol-5-yl)prop-2-en-l-one
(Method 14; 335mg, 1.4Omxnol) and  20
1V-[4-((25,5R)-4-acetyl-2,5-dimethylpiperazin-l-yl)phe
nyl]guanidine (Method 35; 737.1mg, 2.l0rnmol) by the
procedure of Example 116. The reaction mixture was
evaporated under  reduced pressure and the residue
purified by chromatography on silica gel with McOH:
DCM:EtOAc (1:49.5:49.5 to 6:47:47) to give a solid
which required further purification with  MeOH: DCM
(1:99 to 6:94). After trituration with ether and
evaporation of the solvent, the 25 title compound wag
obtained as a solid which was dried in vac oven
overnight at 50C  (330rrrg, 51%a). NMR: (500 MHz) 0.95
(d, 311), 1.33 (d, 31-1), 1.40 (d, 614), 2.03 (s, 3H),
2.50  (s, 3H+DMSO), 3.17 (m, 21-1), 3.43 (brs, 1H),
3.83 (hrs. 111), 4.00 (in, l1-), 4.47 (brs, IH),  5.40
(septet, 111), 6.83 (d, 2H), 7.32 (d, 111), 7.37 (d,
21-1), 8.35 (d, 111), 8.7 (s, IH); k9F NMR  (500 MHz
MHz) -149.95 (t, IF); mlz 466. 



30 WO 1 11051075461 PCT/(; R200511100303 -80 Example
131
2-(3-Chloro-4-piperazin-1-yl)anilino-4-(1-isopropyl-2-
methyl-1H-imidazol-5-yl)pyrimidine  by ro lot 2-
[3-Chloro- 4-(4-acctylpiperazin- l -yl)a nilino) -4-(1
-i sopropyl-2-methyl- IF- imidazol- 5 5-yl)pyrimidine
(Example 120; 4.1g, 9.1mmol) was stirred and heated in
isopropanol (41ml)  and 33/o hydrochloric acid (4.lml)
at 85C for 25 hours. The, reaction was evaporated
under  reduced pressure and then diluted with water
(200tn1),washed with DCM (200m1), basified  with
aqueous saturated sodium bicarbonate solution and
extracted with chloroform (2 x  400m1). The solution
was dried and evaporated under reduced pressure to
give the amine, 10 which was converted to the
hydrochloride salt by dissolving in McOH : DCM (COml,
1:1) and  treating with a 1.0 molar solution of
ethereal-HO (9.1 ml). The solid was triturated with
ether  (40m1) and filtered to give the title compound
(3.2g, 77%). NTMR: 1.42 (d, 6H), 2.61 (s, 3I-1),  3.16
(in, 4H), 3.40 (m, 414), 5.58 (septet, 1H), 7.10 (d,
111), 7.14 (d, 1H), 7.48 (dd, 111), 7.81  (s, 211),
8.49 (d, IH), 9.64 (s, I H); nriz 412. 15 Esxample_
132 243-Chlara-4-fhvdraxvacety))pinera in-l-ylJ
piIino-4-(1-isopro vi-2-methyl-11I imidazol-5-
vl]nvrirnidine To a solution of
2-(3-Chloro-4-piperazin-1-yl)anilino-4-(1-isopropyl-2-
methyl-IH- 20 imidazol-5-yl)pyrimidine hydrochloride
(Example 131; 0.44g, 1.Ommol) in DCM : DMF  (14m1,
6:1) at 0C was added glycolic acid (90mg, 1,23nmol),
HOBt.H20 (0.16g, 1.2mmol)  and DIPEA (1.41ni,
8.Ommol). EDAC (0.23g, 1.2mmol) was added at 0C, then
the mixture  was stirred at ambient temperature for 43
hours. The solution was diluted with DCM (40m1),  then
washed with water (3 x 50ml), 1.0 molar solution of
KOI-T (SOznl), brine (50ml) and 25 water (50ml). The,
organic extract was dried and concentrated. The
residue was purified by  chromatography on silica gel
with McOH : DCM (2.5:97.5) to yield the title compound
as a  pale yellow solid (0.13g, 28%). NMR: 1.19 (t,
1H), 1.48 (d, 61.1), 2.58 (s, 311), 3.01 (m, 4H),
3.44 (m, 2H), 3.83 (m, 2H), 4.21 (s, 211), 5.57
(septet, 1 H), 6.90 (d, 111), 6.95 (d, 111), 7.37  (m,
3H), 7.74 (s, IH), 8.34 (d, I H); mlz 470. 



30 WO 2095107 546,1 PC HG 92 DO5110110303 -81 Example
133 253-Cbioro-4-nipcrazin-].-
)anilino-4-0-isnnropvl-2-metal-1H imidazni 5 yi] 5-
flun=rimIdine hydrochloride The title compound was
prepared from
2-[3-chloro-4-(4-acetylpiperazin-1-yl)anilina]- 5
4-(1-isopropyl-2-methyl-IH-imidazol-5-yl)-5-ftuoropyri
midine (Example 117; 4.1 g, 9, i mmol) by the method
of Example 131, and isolated as a brown solid (1.5 ;,
94/O). NlvIR:  1.40 (d, 6H), 3.09 (m, 4H), 3.15 (s,
311), 3.18 (m, 41-1), 3.29 (m, 1 H), 5.37 (septet,
1.H), 7.14  (d. I1I), 7.36 (d, III), 7.54 (dd, 1H),
7.73 (d, IH), 8.54 (d, IH), 9.58 (s, IH); m/z 430. 10
Example 134
2-113-Ch1oro-4-(44hydroxyacetypinerazize-1-y1)anilinol
-4-(l -isopropyl-2-methyl-11111-imidazol- 5- 1
-STfhioropyrimidine The title compound was prepared
from 2-(3-chloro-4-piperazin-I-yl)aniline- 4-(1-
isopropyl-2-methyl-l
H-imidazol-5-yl)-5-fluoropyrimidine hydrochloride
(Example 133; 15 0.40g, 0.86mmol) by the method of
Example 132, and purified by chromatography an silica
gel with McOH : DCM (5:95) to yield a yellow solid
(0.25g, 60%). NMR: 1.47 (d, 611), 2.61  (s, 3H), 3.01
(m, 411), 3.44 (m, 2H), 3.84 (m. 211),4-22 (s, 2H),
5.55 (septet, 1 H), 6.96 (d,  II:I), 7.22 (s, I H),
7.36 (dd, IH), 7.57 (d, 1 H), 7.65 (d, 1 H), 8.26 (d,
114); mlz 488. 20 Example 135 2-f3-Chloro-4-{4-{{2
)-1-oxopronan-2-o11piperazin-l-yl)anilinc
-4-{1-isopropyl-2-methYl- 1
H-imidazol-5-yt]-5-t1uoropyrimidinc The title compound
was prepared from
2-(3-chloro-4-piperazin-I-yl)anilino-4-(l-
isopropyl-2-methyl-I1i-imidazol-5-yl)-5-fluoropyrimidi
ne hydrochloride (Example 133; 25 0.40g, 0.86mmol) by
the method of Example 38. The reaction mixture was
evaporated under  reduced pressure. The residue was
diluted with water (60m1) and extracted with DCM (3 x
50ml). The combined organic phases were washed with
water (I00m1), then dried and  concentrated. The
residue was purified by chromatography on silica gel
with MeOH : DCM  (5:9 5) to yield the title compound
as a yellow solid (0.35g, 88%). NAIR: 1.39 (d, 311),
1.46 (d, 30 6111), 2.60 (s, 3H), 2.80 (s, 111), 3.01
(m, 413), 3.60 (m, 2H), 3.77 (m, 1H), 3.79 (m, 111),
4.52  (q, 11.1), 5.51 (septet, 1H), 6.96 (d, 111),
7.37 (dd, 111), 7.58 (d, 113), 7.59 (s, 111), 7.68 (d,
11-1),  



8.27 (d, 111); mlz 502. WO 2005?075461 -82 P(TIG B 2f
Hl K!(1{i 03 03 Example 1.36 2 [3-Chlorn 4-(4-nictho-
xyaqcfyl pipcrazin-lyflanilino-4-(1-isopr
yl-2-methyLli - imidazol-5-yl}-5-tluoropyrimidine The
title compound was prepared from
2-(3-clrloro-4-piperazirt-l-yI)anilino-4-(1- 5
isopropyl-2-methyl-IH-imidazol-5-yl)-5-fluoropyrimidin
e hydrochloride (Example 133;  0.40g, 0.86mmol) by the
method of Example 38. The reaction mixture was
evaporated under  reduced pressure. The residue was
diluted with water (100ml) and extracted with
chloroform  (3 x 100rnl). The combined organic phases
were concentrated under reduced pressure, then
diluted with EtOAc (I00ml) and washed with water
(150m1), then dried and concentrated. 10 The residue
was triturated with ether and the solid was purified
by chromatography on silica  gel with McOH : DCM
(5:95) to yield the title compound as a yellow solid
(O.27g, 62%).  NIvIR: 1.40 (d, 61-1), 2.70 (s, 311),
2.81 (m, 4H), 3.22 (s, 31-I), 3.46 (in, 411), 4.03 (s,
2H), 5.17  (septet, 111), 7.03 (d, IH), 7.24 (dd,
111), 7.72 (d, 11-1), 7.95 (s, IH), 8.69 (s, 111),
9.78 (s, IH);  mlz 502. 15 Example 137 1-f4-U5-fhioro
4-fl-isopropyl-2-methyl 1H-imidazal-5 yI}nyrimidin-2-
y l] aminohphenyl)azetidin-3-ol
{27}-3-(Dimethylamino)-2-fluoro-I
-(1-isopropyl-2-methyl-l.f-imidazol-5-yl)prop-2- 20
en-I-one (.Method 14, 1.54g, 6.46mM) and N
[4-(3-hydroxyazetidin-I-yl)phenyl]guanidine
bicarbonate salt (Method 39; 2.3g, 9.7m33) were
stirred and heated in 2-methoxyethauol  (I7ml) under
nitrogen at 1.30C for 24 hours. The solvent was
removed in vacuo and the  residue was partitioned
between DCM and water. The organic layer was washed
with water,  dilute sodium bicarbonate, water,
saturated sodium chloride and then dried with
anhydrous 25 sodium sulphate filtered and evaporated.
The crude product was purified by silica
chromatography eluting with MeOH:DCM (5:95).The
product off the column was triturated  with ether,
filtered washed with the same solvent and dried to
give the title compound as a  brown solid (886mg,
18.3%). NMR 1.35 (d, OR), 2,5 (s, 3H 4-1-F-0 peak) 3.4
(t, 2H), 4.0 (t,  



2H), 4.5 (q, 1 H), 5.42 (m, 11.1), 5.53 (d, 111), 6.37
(d, 2H), 728 (m, 313), 8.4 (d, 1 H), 9.07 (s,  30
Ill); m'z 383. %\() 2{05/{175461 PCT+CB211E}5/E}1E1303
-83 Example 138 )(4-{[5-F]uoro-4-(1-isopropyl-2-mc
thyl- IH-imidazol-5-yfpvritnidin, 2.- 1 amino),
hcnyI)azetidin-3-yI methanesulfonate To an ice cooled
solution of l-(4-{[5-fluoro-4-(l-isopropyl-2-methyl-IU
imidazol-5- 5 yl)pyrimidin-2-yljamino}phcnyl)azetidin-
3-ol (Example 137; 0.128g, 1.90SmM) and  triethylamine
(l53pl, 2.09mM) in dry DCM (22m1), mesyl chloride
(16211l, 2.09mM) was  added. The reaction was stirred
at 0C for 30 minutes and at room temperature for 20
hours.  The reaction mixture was diluted with more DCM
and extracted in turn with water (twice),  saturated
sodium chloride, dried with anhydrous sodium sulphate,
filtered and evaporated to 10 give the title compound
as a brown foam (717mg, 82%). NMR 1.37 (d, OH), 2.48
(s, 3H  +DMSO), 3.25 (s, 3H), 3.82 (m, 2H), 4.2 (m,
2H), 5,4 (m, 211), 6.45 (d, 21-T), 7.35 (m, 3H),  8.42
(d, IH), 9.13 (s, 11-1); mlz 461. Example 139 15
N-[4-(3-Azidoazetidin-l-yl)phcnv
11-5-fluoro-4-(I-isopropyl-2-methyl _l_H-imidazol-5- y
l)pvri mi di n-2-amine To a solution of 1-{4 ([5
fluorn-4-([-isopropyl-2-methyl-17 isxridazol-S
yl)pyrimidin- 2-yljamino)phenyl)azctidin-3-yI
inethanesulfonate (Example 138; 876mg. 1.90mM) in dry
DMF (7.3ml), sodium azide (619mg, 9.5mMM) was added.
The reaction was stirred and heated 20 at 80C under
nitrogen for 18 hours. The reaction mixture was
diluted with EtOAc and the  solution extracted with
water (twice), saturated sodium chloride and then
dried with  anhydrous sodium sulphate filtered and
evaporated. The crude product was purified by silica
chromatography eluting with McOH : DCM (2:98) to give
the title compound as a brown  foam (389mg, 50%). NMR
1.4 (d, 611), 2.53 (s, 3H + DMSO), 3.65 (m, 214), 4.1
(m, 2H), 4.44 25 (m, 1 H), 5.4 (m, 1 H), 6.44 (d,
2II), 7.33 (m, 3H), 8.35 (d, I H); m/z 408. Example
140 N-[4-(3-Aminoaaetidin-l it hcnyiJ
-fluoro-4-(I-isopropyl-2-methyl-1H-imidazol-5- yi)Dvri
midin-2-ami ne 30 To a solution
N-[4-(3-azidoazetidin-l-yl)phenyl]-5-fluoro-4-(i-isopr
opyl-2-methyl- 



IH-imidazol-5-yI)pyrimidin-2-amine. (Example 139;
382mg, 938mM) in T1:I (IOmi),  triphenylphosphinc
(260mg, 0.984nrM) was added. The reaction was stirred
at room  temperature under nitrogen for 24 hours.
Water (2.Oml) was then added and the mixture WO 2{U}S/
}7 SU (i 1 PC T+G 820I}:I0l}O303 .84 stirred and
heated at 65DC for 3 hours. Hydrochloric acid (IM,
1.5nit) was added and the THE  removed in vacuo. More
water was then added and the solution extracted with
EtOAc.  Sodium hydroxide (I M, 1.5ml) was added to the
water layer and the solution was extracted  with
EtOAc. The organic layers were combined, dried with
anhydrous sodium sulphate, 5 filtered and evaporated
to give the title compound as a yellow foam (324mg,
91%). NYiR  (D? 1SO-ds + d4-acetic acid) 1.38 (d. 6H),
2.5 (s. 311), 3.73 (m, 211), 4.05 (m, 3H), 5.43 (m,
111), 6.45 (d, 211), 7.33 (s, 111), 7.4 (d, 2H), 8.4
(d, 111); ln/z 382. Example 141 10 N- l-4-
f5-Fluoro-4-(t-isopKopyl-2-methyl-1Flimidarnl-5-y~pyri
midin-2- yilamino}phenyl~azetidin-3-vlr, 2-1.1 To a
mixture of1V-[4-(3-amino
azetidin-I-yl)phenyl]-5-fuoro-4-(1-isopropyl-2-
methyt-I11imidazol-5-yI)pyrimidin-2-amine (Example
140; 107mg, 0.28n>M) and glycolic  acid (26mg,
0.337mM) and HOBt hydrate (46mg, 0.337mM) in dry DCM
(4.0ml), 15 diisopropylamine (56 i1, 0.337mM) and EDAC
(65mg, 0.337mM) were added. The reaction  was stirred
at room temperature under nitrogen for 72 hours. The
DCAZ was removed in vacuo  and the residue dissolved
in EtOAc and water. The layers were partitioned and
separated. The  organic layer was washed in turn with
water, dilute sodium bicarbonate (twice), water,
saturated sodium chloride and then dried with
anhydrous sodium sulphate, filtered and 20 evaporated.
The residue was dissolved in McO14 (2.Onrl) and 1.0
molar sodium hydroxide  (0.25m1) added. The solution
was stirred at room temperature for 1 hour. The
reaction mixture  was diluted with EtOAc and water and
the layers partitioned and separated. The organic
layer  was washed with water, saturated sodium
chloride, dried with anhydrous sodium sulphate,
filtered and evaporated. The crude product was
triturated with ether, filtered, washed with 25 ether
and dried to give the title compound as a yellow solid
(79mg, 64/0). N-MR 1.38 (s, 6H),  2.5 (s, 3H + DA4SO),
3.64 (t, 211), 3.8 (d, 2H), 4.03 (t, 211), 4.63 (m,
I1I), 5.37 (t, 1 H), 5.45  (m, IH), 6.4 (d, 2H), 7.33
(m, 3H), 8.28 (d, IH), 8.4 (d, 11-1), 9.08 (s, IH);
m/z 440. Example 142 



30 N-f1-(4
ff5-Fluoro-4-Cl-so2ropyll-2-methyl-lH-imidaxal;5- l
rimidin-2- vl]amino}phenyl}azetidin-3 -yIl acetamide
To a stirred solution of N-[4-(3-aminoaz-eWin-
I-yl)phenyl]-5-fluoro-4-(l-isopropyl-2-
methyl-IH-imidazol-5-yl)pyrimidin-2-amine, (Example
140;11 0mg, 0.29mM.) and WO 2005R17546i PCT/(; B
2005l0011303 _$5 tricthylainine (44}t1, 0.3 L7miiM) in
dry DCM (4.Oml), acetic anhydride (301d, 0.317mM) was
added. The reaction was stirred at room temperature
under nitrogen for 2.5 hours. A few  drops of McOH
were added and the solution stirred far L0 minutes.
The reaction mixture was  then diluted with more DCM
and the solution extracted in turn with water (twice)
and 5 saturated sodium chloride. The organic layer was
then dried with anhydrous sodium sulphate,  filtered
and evaporated. The crude product was triturated with
other, filtered washed with  ether and dried to give
the title compound as a yellow solid (99mg, 8 1%). NMR
1,4 (d, 6H),  1.8 (s, 3H), 2.5 (s, 3H+DMSO), 3.5 (t,
2H), 4.05 (t, 21-1), 4.53 (m, 1H), 5.43 (zn, 11), 6.4
(d,  21:1), 7.33 (m, 3H), 8.42 (m, 2H), 9.08 (s, 111):
mlz 424. 10 Example 143 N
[1-(4-i[S-Pluoro-4-(1-isoroyl-2-methyl-lH-imidazol-5-y
l?nvrinnidin-2m a henvl)azetidi
n-3-vlln?ethanesutfonamide To a stirred solution
ofN-[4-(3-aminoazctidin-l-yl)phenyl]-5-fluoro-4-(l-iso
propyl-2- 15 methyl-
lH-imidazol-5-yl)pyrimidim-2-amine (Example 140;110mg,
0.29mM) and triethylamine (44t, 0.317m.M) in dry DCM
(4.Oml), methanesulphonyl chloride (25l,  0.317mM) was
added. The reaction was stirred at room temperature
under nitrogen for 24  hours. The reaction was
filtered and the filtered solid washed with ))CM. This
solid which  was pure product was retained. The
filtrate was taken and more DCM added. The solution 20
was washed in turn with water (twice), saturated
sodium chloride and then dried with  anhydrous sodium
suphate, filtered and evaporated. The product so
obtained was combined  with the 1g` batch of product
and both were triturated with ether, filtered, washed
with, ether  and dried to give the title compound as a
yellow solid. NMR 1.4 (d, 61-0, 2.6 (s, 311), 2.9 (s,
311), 3.55 (t, 2H), 4.13 (t, 2B), 425 (m, 111), 5.37
(m, 1H), 6.4 (d, 211), 7.33 (d, 211), 7.58 (d,  25 1
H), 7.75 (d, 1 H), 8.5 (d, 111), 9.22 (s, 1H); mlz
460. 



Example 144 f3-Chlora-4=morpholin
4-yl-phenyl)r~3-isoprnnyl-2-anethyl-3~I-imidazvl-4-~
py_rimidin- 2-y11-amine 30 The title compound was
prepared using the procedure described in Example 112,
employing N
(3-chloro-4-morpholin-4-yl-phenyl)-guanidine carbonate
(Method 17; 500mg,  1.97mrrrol), and
(2E)-3-(dimethylamino) -1 -(1-isopropyl-2-methyl-1
H-imidazol-5-yl)prop-2- en-l-one (Method 24 of WO
031076436; 363mg, 1.64mmol). Yield: 412mg, 6 1%o as a
white WO 2(Kh/075461 PCT/C 32 01)5M)00303 -86 solid.
NAIR: 1.42 (d, 6H), 2.47 (s, 3H), 2-90 (t, 411), 3.72
(t, 41-1), 5.60 (in, 1H), 7.02 (d, Ill),  7.10 (d,
1H), 7.40 (s, I11), 7.54 (dd, 111), 7.78 (d, 113),
8.37 (d, 1H), 9.43 (s, 1H); mlz 413. Example 145 5
(3-Chloro-4-mppho(in4-yl-nhcnyl-5-fluorro-4-(3-isoprop
yl-2-methy1-3H-imidazo1-4-y_1)- pvri luidin-2-yll1
-amine The title compound was prepared using the
procedure described in Example 112,  employing
N-(3-chioro-4-morpholin-4-yl-phenyl)-guanidine
carbonate (Method 11; 500mg,  1.97nunol), and
(2Z)-3-(dimethylamino)-2-fluoro-I-(I-isopropyl-2-methy
l-1H-imidazol-5 10 yl)prop-2-en-I-one (Method 14;
392mg, 1.64mnrol). Yield: 203mg, 30% as a white solid;
NMR: 1.41 (d, 611), 2.49 (s, 314), 2.90 (t, 4H), 3.72
(t, 4F4), 5.35 (m, 113). 7.10 (d, IH), 7.34  (d, 1H),
7.50 (dd, 111). 7.73 (d, 111), 8.52 (d, 1H), 9.51 (s,
11-1); n>tz 431. Example 146 15 N {44(2RS,6SR)_2
fi~Dimethylmo hokin-4-71]pheny!)-5-flnnro-4ll;iso
ronyl-2-mctln, 1  i midazoi-5-yl}pyrimid_i n-2 -amine
(2.
-3-(Dinzethylamino)-1-(1-ethyl-2-methyl-lH-imidazot-5-
yl)-2-fluoroprop-2-en-1- one (Method 15; 327mg,
1.37mmol) and
N-[4-(cis-2,6-dimethylmorpholino)phenyl]guanidine
bicarbonate salt (Method 20; 510mg, 1.65mmol) in
2-methoxyethanol (8ml) were heated for 20 17 hours at
110C. The reaction mixture was evaporated under
reduced pressure and the  residue puri fied by
chromatography on silica gel with McOH : DCM : EIOAc
(4:48:48) to  (10:45:45) to give the title compound,
after trituration with isohexane, as a solid (274mg
47.2%). NMR (CDCI;) 1.26 (d, 6H), 1.44 (d, 6H), 1.68
(a, 214), 2.39 (t, 21-I), 2.58 (s. 311), 3.39  (d,
2H), 3.82 (m, 2H), 5.57 (sept, 11D, 6.82 (s, 111),
6.89 (d, 2H), 7.37 (d, 2H), 7.57 (d, Ili),  25 8.22
(d, I H); m/z 425. 



Example  0-1-{4-[4-(3-Isopropvl-2-methyl-3H-imidazol
4-yl)-yyrimidin_2-}lamino1 phenylb  py
olidin.:2-carboxylic acid cyclopropylamide 30
(R)-1-(4-Guanidine-phenyl)-pyrrolidine-2-carboxylic
acid cyclopropylamide (Method  63; 0.29g, 1.0 mmol)
and ((2T;
)-3-(dimethylamino)-l-(1-isopropyl-2-methyl-I11
imidazol-5- yl)prop-2-en-l-one, (Method 24 of WO
03/076436; 0.15g, 0.68 mmol) were added to 2-
methoxyethanol (4 ml) and heated at 200C for 2 hours
in the microwave. The solvent was WO i06510751161 -87
PC IA;u200si/O00 303 removed in vacua and the gum was
carefully chroniatographed eluting with DCM,
I/oMeOHIDCM, 2%MeOHIDCM and finally 3%MeOH-I/DCM to
yield a yellow solid  (110mg, 36%). NM1Z (299.954 MHz,
CDCI3) 8.28 (d, 1II), 7.39 (d, IH), 7.34 (s, 16.85 -
6.82 (m, 2H), 6.60 - 6.57 (m, 31-1), 5.61 (septet,
11-1), 3.96 - 3.92 (m, 111), 3.62 (t, l H), 3.19 (q, 5
111), 2.76 - 2.67 (m, 13:1), 2.56 (s, 3H), 2.30 - 2.22
(m, 2H), 2.07 - 1.84 (m, 21-1), 1.47 (d, 61-1),
0.78-0.70 (m, 2H), 0.45-0.38 (m, 2H); sn/z 446.
Example 148 N3-Fluoro-4-morpholin-4-Inhenyl)-4-
Nsaprapyi.2-methyl-iFl-imidazol-5-^1)vvrimidin- 10
2-amine (2E)-3 -(Dimethyl am i no)- I
-(1-isopropyl-2-methyl-lH-imidazol-5-y1)prop-2-en-l-on
e  (Method 24 of WO 03/076436); (330mg, 1.5mmol) and N
(3-fluoro-4- snorpholinophenyl)guanidine bicarbonate
salt (Method 23; 540mg, I.Smmol) in 2- methoxyethanol
(l Oml) were heated for 49 hours at 3.00C. The
reaction mixture was 15 evaporated under reduced
pressure and the residue purified by chromatography on
silica gel  with McOH : DCM (2:98 to 6:94) to give the
title compound, after trituration with ether, as a
solid (296mg 500/0). NMR (CDCI3): 1,51 (d, 614), 2.59
(s, 3H), 3.06 (t, 411), 3.89 (t, 4H), 5.68  (sept,
1H), 6.91 (in, 2H), 7.08 (m, 211), 7.38 (s, 11I), 7.57
(dd, 111), 8.32 (d, IH); m/z 397. 20 Example 149
5^Fluoro-A' 0-fluoro-4-morpholin-4-ylp-hen
T-44-(1Asnprapyl-2-methyl-3 HA nidazol-5- },,)pyrim i
din-2-amine (2B]-3-(Dimethylamino)-2-fluoro-l
-(1-isopropyl-2-methyl-11 imidazol-5-yl)prop-2-
en-l-one (Method 14; 360mg, 1.Smmol)
andN-(3-fluoro-4-morpholinophenyl)guanidinc 



25 bicarbonate salt (Method 23; 540mg, 1.8mmol) in
2-methoxyethanol (I OmI) were heated for  45 hours at
100C. The reaction mixture was evaporated under
reduced pressure and the  residue purified by
chromatography on silica gel with MWOH : DCM (3:97) to
give the title  compound, after trituration with
ether, as a solid (298mg 48%). NMR (CDC13) 1.50 (d,
6H),  2.60 (s, 31-1), 3.05 (t, 4H), 3.88 (t, 414),
5.58 (sept, IH), 6.90 (m, 2H), 6.95 (d, II!), 7.08
(dd, 30 1 H), 7.49 (dd, 111), 7.59 (d, 1H), 8.26 (d, i
I4); ilz 415. WO 2(105/075461 rcrrcB2{105rfE10303 _88
Example 150 flt]-1-(4 [5 Fitmro 4- 3-iso ropyl-?
methyl-3FI-imidaxol yl}-pyriinidin-2-vlamincl-
heny1)-uvrrolidine-2-carboxylic acid} cylo ropyIamide
(R)-1-(4-Guanidino-phenyl)-pyrrolidine-2-carboxylic
acid cyclopropylamide (Method 5 63) (0.36g, 125mnrol)
and
(22)-3-(dimethylasnino)-2-fluoro-1-(1-is(ipropyl-2-met
hyl-l1i  imidaxol-5-yl)prop-2-en-I-one (Method 14;
0.15g, 0.63mmol) were added to 2- methoxyethanol (4
ml) and heated at 2001C for 2 hours in the microwave.
The solvent was  removed in vacua and the gum was
carefully chromatographed eluting with DCM, I
%MeOHIDCM, 2%MeOH/'DCM and finally 3%MeOHJDCM to yield
a yellow solid 10 (180mg, 62%). NMR (400.132 MHz,
CDC13) 8.21 (d, 111), 7.56 (d, 11-1), 7.34 (d, 211),
6.80 (s,  111), 6.59 (m, 311), 5.55 (septet, I H),
3.62 (t, 3.21 - 3,15 (m, IH), 2.74 - 2.68 (m, 111),
2.58 (s, 3H), 2.2 8 - 2.22 (m, 2Fl), 2.05 - 1.98 (m,
I11), 1.96 - 1.86 (m, 1H), 1.45 (d, 6.11), 0.79 - 0.72
(m, 214), 0.44 - 0.37 (rn, 21-1); mlz 464. 15 Example
151 N-l{3R),-1. -(4-
{i5-Fluoro-4-(1-iropyl-2-methyl-IH-imidaxol-5-cl]pvrim
idin-2- I amino h-qn Dpyrrolidir)-3-y11acgtamidr
4-((3R)-Acetamidopyrrolidin-l-yl) phenyl guanidine
carbonate (Method 45; 1.25g,  4.28 mmol) and
(2Z)-3-(di
methylamino)-2-fluoro-I-(1-isopropyl-2-methyl-l fI
imidaxol-5 20 yl)prop-2-en-l-one (Method 14; 0.79g,
3.3 mmal) in 2-nrethoxyethanol (20m1) were heated at
115C for 18 hours under nitrogen. After evaporation
under reduced pressure,  chromatography on silica gel
with McOII/DCM (100 to 2.5:97.5) gave the title
compound,  after ether trituration, as a tan solid
(612mg, 43/0). NMR: 1.38 (d, 6H), 1.80 (s, 311),
1,80-- 1.92 (m, 113), 2.12 - 2.26 (m, 1H), 2.49 (s,
311), 2.97 - 3.03 (1n, I1-f), 3.14 - 3.25 (m, 11.1),
25 3.29 - 3.49 (m, 2H), 4.3 -- 4.41 (rn, I11), 5.20 -
5.32 (m, IH), 6.50 (d, 2H), 7.30 (s, I H), 7.32  



(d, 211), 8,09 (d, IH), 8.39 (s, IH), 9.05 (a, Ill);
En/z 438. Example 152 N-ff35)-1-f4- ff
5-Fluoro-4-(1-isopropyl-2-methyl-1I-imidaxol-5-v
l)pyrimidin-2- 30 1
aminojRhcnvllnvirclidin-3-yiiacetami de The title
compound was prepared by an identical procedure to
Example 151 above, but  using
4-((3S)-acetamidopyrrolidin-l-yl) phenyl guanidine
carbonate (Method 51).NMR: 1.37  (d, 611), 1.81 (s, 3
1-1), 1.78 -1.92 (1n, IH), 2.11 - 2.22 (m, IH)22.44
(s, 3 H), 2.94 - 3.06 (rn, WO 2005/075461 _84_ P C. i
IC: 112111151110113113 11-1), 3,14-149 (m, 3H),
4.29-4.41 (m, 111), 5A0- 5.43 (m, III), 6.49 (d, 2H),
7.30 (s, 11-1),  7.32 (d, 213), 8.09 (d, 111), 8.40
(d, I H), 9.03 (s, I H); lnlz 438. Example 153 5 V 4
(3S{ )
3-Aminopyrrolidin-1-yl]phenyl}-5-fluoro-4-(1-isopropyl
-2-methyl-1H-imidazol-  5-yl)pyrimidin-2-amine N
[(3S)-1-(4-{[5-FIuoro-4-(1-isopropyl-2-methyl-lFl-imid
aaol-5 yl}pyrimidin-2-  yl]amino)
phenyl)pyrrolidin-3-y1]acetamide (Example 152; 0.49g,
1.12 mmol) in isopropanol  (20m1), water (5mi) and
hydrochloric acid (2 ml) was heated at reflux under
nitrogen for 18 10 hours. After evaporation under
reduced pressure, the mixture was dissolved in water
(15m1)  and adjusted to pH 9 with aqueous ammonium
hydroxide solution. The solution was extracted  with
DCM(3 x 15 ml), dried and after evaporation under
reduced pressure to give the title  compound as a
solid (0.428, 95%). NMR: 1.38 (d, 613), 1.61 -1.73 (m,
1H), 2.00-2-13 (m,  11-1), 2.44 (s, 311), 2,80-2.88
(m, 1H), 3.12 -- 3.20 (m, 113), 3.20- 3.42 (m, 2H),
3.49-3.60 15 (m, 1H), 5.40-5.51 (m, 1l3), 6.46 (d,
211), 7.30 (d, 2H), 7.33 (s, IH), 8.40 (s, 1H), 9.110
(s,  .11); mlz 396. Example 154 2 -N- 3 -1- 4-
5-Fluoro
4-(1-isopropyl-2-methyl-1H-imidazol-5-yl)pyrimidin-2-
20 yflaminolnhenyl)pyrrolidin-3- l -2-h vdroxv ro
anamide N (4-[(3S)-3-Aminopyrrolidin-
l-yllphenyl}-5-flnoro-4-(1-isopropyl-2-methyl-IH-
imidazol-5-yl)pyrimidin-2-atnine (E.xample 153; 220mg,
0.556 mnio!), L -- lactic acid (61mg,  0, 667
mmol),1-1013t mono hydrate (103mg, 0.667 mnuol) and
Hunig's base (0.12ml,  0.667mmol) in DCM (5mI) were
reacted with EDAC (128mg, 0.667mmo1) at room 



25 temperature under nitrogen for 18 hours. The
mixture was diluted with DCM (20mi) and  washed with
water (20m1), 1 N aqueous potassium hydroxide (20m1)
and saturated aqueous  sodium chloride (15ml). The
mixture was dried and after evaporation under reduced
pressure  purified by HPLC on a Phenomenex column,
(0-50% acetonitrilelwater, 0.2% TFA). The  fractions
were diluted with water (20m1), basified with solid
potassium carbonate, and 30 extracted twice with
EtOAc/DCM (2oml, 2:1). The solution was washed with
saturated  aqueous sodium chloride (I Sml), dried and
after evaporation under reduced pressure gave the
title compound as a yellow solid, (79mg, 30%). NMR:
1.20 (d, 31-I), 1.37 (d, 6H), 1.90 -2.04  (m, 113),
2.11- 2.27 (m, 111), 2.47 (s, 3H), 100 - 3.09 (m, 1H),
3.20 - 3.47 (m, 313), 3.91  WO 211115!4}7546 t P['
u/(: 13 211051000303 -94 4.00 (m, l11), 4.32 - 4.47
(m, 111), 5.38 (s, 1 H), 5.40 -- 5.49 (In, 1 H), 6.49
(d, 211), 7.30 (s,  1H), 7.32 (d, 211), 7.76 (d, IFI),
8.40 (d, 11-1), 9-06 (s, IH); m1z 468. Example 155 5
AT-f(357-1-(4-415-Fluoro-4-(1-isopropyl-2wmethyl-1H-
mmida2ol-S- 1 'midin-2- yllamino
}phryl)nvrroiidin-3-y-2-11yr_ oxyacetamide The title
compound was prepared (38mg, 15%), using a procedure
analogous to  Example 154, starting from
N-{4-a3uinopyrrolidin-i-yl]phenyl}-5-fluoro-4-(i-
isopropyl-2-methyl-1F1-imidazol-5-yl)pyrimidin-2-amine
(Example 153; 220111g, 0.556 mmol) 10 and glycolic
acid (51mg, 0.667 mmol). NMR: 1.39 (d, 6H), 1.91- 2.04
(m, 111), 2,13 -- 2.25  (m, 11-1), 2.44 (s, 3H), 3.04
- 3.12 (in, IH), 3.18 - 3.47 (u, 3H), 3.80 (d, 211),
4.38 - 4.47 (m,  IH), 5.32 (t, 1H), 5.40- 5.52 (m,
IU), 6.50 (d, 2H), 7.30 (s, 1H), 7.35 (d, 2H), 7.82
(d, IH),  8.40 (d, l I-1), 9,04 (s, III); nti/z 454.
15 Example 156 N 4-
3R)-3-Aminopynolidin-l-vilnhenyl}-5-fluoro-4-(l-isopro
pyl-2-mej yI-1H-imidaznl- 55-y1)33yrimidin^2- ami n e
The title compound was prepared in identical fashion,
(0.45g, 99/0), to Example 153  starting from AT
[(3R)-1-(4-{[5-fluoro-4-(1-isopropyl-2-me(hyl-iH-imida
zol-5-yl)pyrimidin- 20 2- y1]amino}phenyl)
pyrrolidin-3-y1]acetamide (Example 151). ?AMR: 1,36
(d, 611), 1.61  1.76 (m, 1H), 2.00 - 2.16 (m, IH),
2.47 (s, 311), 2.79 - 2.89 (m, IH), 3.14 - 3.41 (m,
3H),  3.28 (hrs, 2H), 3.50 - 3.60 (m, 1 H), 5.40 --
5.52 (m, IH), 6.44 (d, 2H), 7.31 (d, 211), 7.35 (s,
114), 8.39 (d, 111), 9.00 (s, 111); m/7 ,396. 



25 Example 157 (2S)-,V-[(3R)- - f5-11uozo
4-{1-isopropyl-2-me hy1=1T -imidawl-5-yl yrimidin-2-
y]amino}phenyl pyrlrolidi33-3-yll-2-hydroxypropanamide
The title compound was prepared (I5mg, 6%), was
prepared using a procedure  analogous to Example 154
starting from
N-{4-[(3R)-3-aminopyrrolidin-I-yl]phenyl}-5 30
fluoro-4-(l-isopropyl-2-methyl-lH-imidazol-5-y1)pyrimi
din-2-amine (Example 150; 220mg,  0.556 mmol) and L -
lactic acid (61mg, 0.667 mmol). A3MMIR: 1.20 (d, 311),
1.36 (d, 613), 1.89  - 2.01 (m, 11-1), 2.14 - 2.22 (m,
1 H), 2.43 (s, 311), 3.02 - 3.1.0 (m, 1 H), 3.14 -
3.48 (rn, 311), \Vo 20 5/075461 PC.'7'1(;13 20 0
5111103113 _91 3.92- 4.03 (m, 1B), 4-34 - 4.46 (m,
1I-1), 5.35 (d, 2H), 5.41 -5.53 (m, 113), 6.49 (d,
214), 7.30  (s, 11-I), 7.32 (d, 21-1), 8.40 (d, IH),
9.05 (s, 1H); mlz 468. Example 158 5 NV
f(3R)-1-(4-ifs-Fluoro-4-dl-isopro
yl-2-lnethvl-lH-imidazol-5-yi]pyrimidin-2- vllamino
}ph envl)nvrrol idin-3-pll 2-h}'droxy'acctami de The
title compounds was prepared (38mg, 15%), was prepared
using a procedure  analogous to Example 155 starting
from N-(4-[(3R)-3-aminopyrrolidin-l-yl]phenyl1-5-
flaoro-4-(l-isopropyl-2-methyl-1H-imidazol-5-yl)pyrimi
din-2-amine (Example 156; 220mg, 10 0.556 mmol) and
glycolic acid (51 mg, 0.667 mmol). NiviR: 1.39 (d, 611
, 1.92 - 2.04 (m, 11-1),  2.14 - 2.26 (m, Ili), 2.44
(s, 3H), 3.04 - 3.13 (m, I TI), 3.18 - 3.49 (m, 311),
3.80 (d, 2H), 4.46  -- 4.51 (in, 1 II), 5.34 (t, II),
5,42 - 5.51 (m. 111), 6.49 (d, 2H), 7.31 (d, 11-1),
7.35 (d, 213),  7.82 (d, 1I-1), 8.41 (d, 1H). 9.06 (s,
l1I); mlz 454. 15 Example 159 (S]-i - f 4-f
5-Flunm-4~(3_is~ropvl-2-methyl-3ll-imidazol-4-vl)-nyrs
midin-2-ylaminal- phenyl-pvIrolidine-2-carhoxylic acid
dirnethylanfide
(S)-I-(4-Guanidino-phenyl)-pyrroiidine-2-carboxylic
acid dimethylarnide (Method 54; 0.5g, 1,82mmol) and
(22)-3-(dimethylamino)-2-fluom-l-(l-isopropyl-2-methyl
-lH-imidazol- 20 5-yl)prop-2-en-l-one Olethod 14;
0.2g, 0.83mmol) were heated at reflux in butanol (7
ml)  overnight. LCMS indicated only 7% product. The
reaction was transferred to a microwave  tube and
heated at 200C for 2 hours. LCMS indicated 15%
starting material and mainly  product. The solvent was
removed in vacuo and chromatographed. The product was
purified  by HPLC and the required fractions were
combined and hasified with 1(2C03 40.5 g), 



25 extracted with DCM (2 x 50 ml), dried and the
solvent removed in vacua to yield a yellow  solid (101
mg, 31%). NMR (400.132 MHz, C0C13) 8.18 (d, 1H), 7.56
(d, 11-I}, 7.24 (d, 213),  6.69 (s, 1H), 6.42 (d, 2H),
5.59 (septet, IH), 4.51 (dd, IH), 3.64 (dt, 1H), 3.41
(q, IH), 3.16  (s, 3I1), 2.98 (s, 3H), 2.56 (s, 311),
2.38 - 2.28 (m, ill), 2.25 - 2,14 (m, lIi), 2.08 -
1.98 (in,  2H), 1.39 (t, 61-1); mlz 452. 30 WO
21105/075461 PC'T/G132005V000303 -92 Example 160
(10-I_(4-15-Fluoro-4-l3-iso
opvl-?-methyl-!II-ilnidaxol-4-yi]-pvnmidin-2-vlamino]
phenyllI-vyrrolidine-2-carboxylic acid_methyiamidc
(R)-i-(4-Guanidino-phenyl)-pyrrolidine-2-carboxylic
acid methyl amide (Method 59; 5 0.22g, 0.82mmol) and
(27.)-3-(dimethylamino)-2-flaioro-I-(I-isopropyl-2-met
hyl-iH- imida7ol-5-yl)prop-2-en-l-one (Method 14;
0.15g, 0.63mmo1) were added to 2- methoxyethanol (4
ml) and heated at 200"C for 2 hours in the, microwave.
Solvent was  removed in vacua and chromatographed. no
product was passed purified by HPLC, and the  required
fractions were combined and Gasified with K2CO3 (0.5
g), extracted with DCM (2 x 10 50 ml), dried and
solvent removed in vacuo to yield a yellow solid (I 3
0mg, 40%). NMR  (400.132 MB z, CDCI3) 8.21 (d, 1H),
7.56 (d, 11-1), 7,34 (d, 214), 6.79 (s, IH), 6.60 (d,
2l1),  6.56 (s, 1H), 5.56 (septet, I11), 3.99 (t, 1H),
3.64 (t, IH), 3.20 (q, IH), 2.80 (d, 3H), 2.58 (s,
3H), 2.29 - 2.24 (m, 213), 2.06 1.89 (m, 2H), 1.45 (d,
613); m/z 438. 15 Example 161 (R]-1-(4
f4-(3-Isoproa51-2-methyl-313-inridaxol-4-yl]-nvrimidin
-2-taFnino -hen 1 w  pvrrolidine 2-carboxylic acid
methyl amide
(R)-I-(4-Guanidino-phenyl)-pyrrolidine-2-carboxylic
acid methylamide (Method 59;  0.27g, 1 .0 mmol) and of
(2C)-3-(dimethylamino)-1
-(1-isopropyl-2-methyl-IH-imidazol-5- 20
yl)prop-2-en-l-one, (Method 24 of AIO 03/076436;
0.15g, 0.0.68 mmol) were added to 2 methoxyethanol (4
ml) and heated at 200C for 2 hours in the microwave.
The, solvent was  removed in vacua and the gum was
carefully chromatographed eluting with DCM,
I%MeOHIDCM, 2%McOHIDCM and finally 3/oMeOHIDCM to
yield a yellow solid  (101mg. 35%).l\TMR (400.132
MTIz, CDCla) 8.28 (d, I1), 7.39 (d, 2H), 7.34 (s, 1H),
6.89 (s, 25 1 H), 6.83 (d, 111), 6.61 - 6.57 (in, 3H),
5.62 (septet, 114), 3.99 (t, 1 H), 3.65 (t, 113), 3.24
- 3.17  



(m, IH), 2.80 (d, 3111), 2.55 (s, 3H), 2.29 - 2-24 (m,
2H), 2.06 - 1.89 (m, 2H), 1.46 (d, 6H); mlz  420.
Example 162 30 N- 3I{ -I 4- 4 -Iso ro l-2-meth
l-1H-imidazol-5-vl -midin-2- yllam inol
plrenyflpynolidin-3 -yllacetamide
4-((3R)-A,cetamidopyrrolidin-l-yl) phenyl guanidine
trifluoroacetate salt (Niothod 70;  1.79g, 4.55msnol),
(2E)-3-(dimethylamino)-1-(i-isopropyl-2-methyl-IIf
imidazol-5-yl)prop [v'O 2110NO75461 PCT/C
B2{3u5lutlo313 -93 2-en-I-one (Method 24 of WO
031076436; 1.O1g, 4.55mmo1) in 2-methoxycthanol (20m1)
and  DIPEA (1.74m1, IOmmol) were heated a 115C for 20
hours under nitrogen. After  evaporation under reduced
pressure, chromatography on silica gel with McOJ-VDCM
(100 to  5:95) gave the title compound, after ether
trituration, as a yellow solid (165mg, 9%). NMR: 5
1.39 (d, 611), 1.7 5 w 1.90 (m, I H), 1.80 (s, 3H),
2.11 - 2.22 (m, I Ii), 2.44 (s, 31-1), 2.98 -- 3.02
(m, 11-1), 3.16 - 3.48 (in, 3H), 4.28 - 4.37 (m, 1H),
5.64- 5.75 (m, 111), 6.50 (d, 2H), 6.89 (d,  IH), 7,35
(s, 111), 7.37 (d, lH), 8.09 (d, H), 8.98 (s, H) mlz:
420. Example 163 10 eU (131t] I-(2-Fluoro^4 {14
fl-isoprop I.2-mcth 1-lII imidazoi-5- 1 imidin-2- 1
amino-2- [luoro hen I rrolidin-3- l acetanride The
title compound (0.24g, 10/), was prepared by an
analogous route to Example  162, starting from
2-fluoro-4-((3R)-acetamidopyrrolidin-l-yl) phenyl
guanidine carbonate  (Method 69, 1.16g, 5.23 nnuol)
and (2E)-3-(dimethyiaruino)-1-(
I-isopropyl-2-methyl-1II 15
imidazol-5-yl)prop-2-en-I-one, (Method 24 of WO
031076436, 2.43g, 7.84 minol). NMR:  2.41 (d, 61-!),
1.70 -1.86 (m, 1H), 1.80 (s, 31-1), 2.07 - 2.18 (m,
111), 2.46 (s, 3H), 3.04 -3.12  (m, I H), 3.19 - 3.28
(in, IFl), 3.32 -- 3.49 (m, 211), 4.22 -- 4.39 (m,
114), 5.62 - 5.72 (m, III),  6.68 (t, 111), 6.98 (d,
211), 7.21 (d, lH), 7.39 (s, III), 7.50 (d, i H), 8.07
(d, 1H), 8.32 (d, !11),  9.24 (s, 1H); mlz 438. 20 Pre
aration of Starting Materials Method 1  eV-;
4-[4-(Met1tyisu1phtonvl)Aipetazin-1-yllphenllauanidine
25 1-Methylsulphonyl-4-(4-nitrophenyl)piperazinc [J.
Med. Chem. 20 (8) 987-996  



(1977)] (24g) in EtOl-I (250 ml) was hydrogenated over
10% Pd / carbon (2.4 g) at ambient  temperature and
pressure. The reaction was filtered and the catalyst
and insoluble solid were  washed with McOII:2N
hydrochloric acid (100:100 ml). Evaporation under
reduced pressure  gave the aniline hydrochloride as an
orange solid (19.8 g 81/). M/z 256. 30 A mixture of
the aniline (4.7g 16.1 mmol) and cyanamide (800 mg
19.0 mmol) in  EtOI4 (25 pal) and 1,4-dioxane (25 ml)
were heated at 90C - 95C for a total of 19 hours.
Extra cyanamide (450 mg) and EtOB (10 ml) were added
after 5.5 hours. The reaction  mixture vas evaporated
under reduced pressure. Water (100 ml) was added to
the residue WO 211n51n7440I I'CT1C 1321111511111113113
-y4 before basifying with 400/c sodium hydroxide
(pH>11). The solid was filtered off, washed  with a
little cold water, dried on a filter then transferred
to a beaker. The residue was  triturated with acetone
(50 ml), filtered and air dried to give the title
compound (3.2 g 58%).  Nei 4R; 2.89 (s, 3H), 3.08 (ni,
41,1), 3.21 (m, 4II), 3.30 (b s, 411), 6.73 {d, 2H),
6.73 (d, 213); m/z  5 2.98. Method 2
N-i4-f4-Acetvlninerazin-I-yI)phenyl alanidine
bicarbonate sail  1-Acetyl-4-(4-nitiophenyl)piperazine
[J. Med. Chem. 20 (8) 987-996 (1977)] (20.8 g)  10 in
EtOH (200 ml) was hydrogenated over 10% Pd 1 carbon
(2.1 g) at ambient temperature and pressure. The
catalyst was filtered off, washed with EtOFI (500 ml)
and evaporation tinder  reduced pressure to give the
aniline as a purple solid, 22g (still wet). The
aniline (5.0 g 22.8 mmol) v.-as stirred in dry
1,4-dioxane (55 ml) and EtOl1(20  ml). 4N 14C1 in
dioxane (6,0 ml 25 mmol) was added then, after 3 to 4
minutes, cyanamide  15 (1.6 g 38.1 sumol) and extra
EIOH (4 ml) were added. The reaction was heated at 95C
for 17.5 hours then extra cyanamide (300 mg) and 4N
14CI / dioxane (2 nil) were added. The  reaction was
continued with heating for 6 hours. After evaporation
under reduced pressure,  the solid was triturated with
ether (2x70 ml) and air dried. The solid was dissolved
in water  (401nl), slowly added saturated sodium
hydrogen carbonate solution (75 ml) with stirring. 20
After 21 hour, the solid was collected by filtration,
washed with acetone (2x40 ml) and dried  under vacuum.
(5.7g 77%). NMR: 2.01 (s, 3H), 2.98 (t, 21-1), 3.05
(t, 211), 2.9-3.8 (v b s,  exchangeables), 3.54 (m,
411), 6.81 (d, 2H), 6.88 (d, 2H); nI7 262. Method 3 



25 2E
-2~Chloro-3-(dimetl~ylarxtino)-1-(1-isapranvl-2-methyl
"lf -imidazal-5-vl)nron-2-en-1- one
Benzyltrimethylammoniurn dichloroiodate (2.6g 7.5mmol)
was added in portions to a  stirred solution of
(2E)-3-(dimethylamino)-1-(1-isopropyl-2-methyl-IH-imid
azol-5-yl)prop-2- en-I-one (Method 24 of WO 031076436;
1.1g 5mmol) in McOH IDCM (15130ml) at room 30
temperature. After I hour water (l Oml) and DCM (20m1)
were added followed after a further  30 minutes by
saturated sodium hydrogen carbonate solution (20m1).
The organics were  separated, re-extracted the aqueous
with DCh4 (25 ml), The combined organics were washed
WO 2005107546I P(-uJGt32t1{IV1{Iilft313 -95 with 5%
(wlv) sodium thiosuiphate solution (30 to 35m1) and
brine (25m1), dried (Na2S04)  and evaporated to give
the title compound as an oil (crude yield i.08 g still
wet). Mlz 256. Method 4 S
N-f4-&Iowholino)phenrilenanidine bicarbonate salt
4-Morpholino aniline (1.78g 1Ormnol) and cyanamide
(420mg IOmmoI) were stirred  in 1,4-dioxane (17.5ml).
7A HCl in 1,4-dioxane (2.5mi) was slowly added before
heating at  95C for 1 I hours. The reaction mixture
was evaporated under reduced pressure and the solid
triturated with ether before air-drying overnight.
This solid was treated with water (20m1) and 10
stirred during slow addition of saturated aqueous
sodium hydrogen carbonate solution (15m1).  The solid
was collected by filtration, washed with acetone
(15ml) and air dried to give the  title compound 2.3g
80/0. NMR 2.95 (411, m), 3.39 (exchangeables, it bas),
3.68 (41-1, m), 6.68  (2T-1, d), 0.71 (2H, d); ntlz
221. 15 Method 5 2-Amino- S
chloro-4-(I-isoprorryl-2-tnethvl-1H
imidazol-5-y1}pvrimidine A solution of
2-amino-4-(l-isopropyl-2-methyl-lH
imidazol-5-yl)pyrimidine (Method  39 of WO 031076436;
0.5g, 2.3mmol) and N- de (0.4g, 3ramol) in acetic acid
(5 ml) was stirred at 65C under nitrogen for 2 hours.
Then the reaction mixture was allowed 20 to cool down
to room temperature and the solvent was removed under
vacuum. The crude was  taken up in EtOAc and water
then portions of solid potassium carbonate were added
to this  stirred biphasic solution until pl-I 8-9 was
reached. The two layers were separated, the  aqueous
layer was extracted once with EtOAc then the organics
were combined, washed with  brine and dried. Removal
of the solvent left a residue, which was purified on
silica (MeOH 



25 IDCMiEtOAe, from 0150150 to 6147/47). Triturating
the foam in ether gave a white solid,  which was
filtered off; (0.49g, 85%). Nh4R (C]C13): 1.51 (d,
61'1), 2.55 (s, 31-I), 4.85  (septuplet, 111), 5.01 (b
s, 2H), 7.48 (s, 111), 8.31 (s, 1H); mlz 252 ("Cl),
254 (3''Cl) ; nriz 250  ('Cl), 252 (37C1). 30 Method 6
44-
N-(Propionyl)-N-(isotrronvl)amino]-5-methy_1isoxazoIe
Triethylamine (1.Oeq.) was added dropwise over 45mins
to a solution of, N-isopropyl-
5-methylisoxazol-4-amine (Method I of WO 03/76436;
258g, I.Oeq.) and n-propionyl WO 20 5/*751(>1 PC-T!(;
B2RI15ry)}0303 -96 chloride (l.Oeq) in DCM(8.6voi.eq.)
at -3C. The reaction was then stirred at 0C for
2O111ins  and then left to wann to morn temperature
overnight.Water (l Ovol.eq) teas added and the
mixture was then stirred for 30mins. The organic layer
was separated and washed with water  (2 x IOvol.eq.),
2M MCI (3 x IOvoi.eq.), brine (IOvoheq.), dried,
filtered and the solvent was 5 then removed in vacuo
from the filtrate to leave a yellow oil which
crystallised on standing  (330g, 91%). NMR 0.91 (3 H,
t), 0.95 (611, b s), 1.9 (2H, q), 2.35 (31-1. s), 4.8
(11-1, septuplet),  8.151 (1H, s). Method 7 10 N
[(L),-I-Acetyl-2-aminoetneali-AT
isopronylropanatilide-
4-jNV-(Propionyl)-N-(isopropyl)amino]-5-methylisoxazol
e (Method 6; 33Og, 1.Oeq.)  was stirred under hydrogen
(1.Ocq), with 10% palladium on carbon (0 .I eq.) in DO
1-1  (lOvol.eq.) at 25C overnight. The catalyst was
removed by filtration and the EIOH was  removed in
vacuo to leave an off white solid (3S 1g, 981/.)) This
was used without further  15 purification. Method 8
1-Isopropy-2-ethyl-5acetyl imidawle
N-[(L]-I-Acetyl-2-aminoethenyll-N-isopropylpropanamide
(Method 7; 373g, 1,Oeq.)  20 was stirred with sodium
hydroxide (l.4eq.) in EtOH {4vol.eq.). The reaction
was heated to  reflex (85C) and stirred overnight.
Ammonium chloride (2.Oeq.) was then added and this
was stirred for 2 hours (the consistency of the
reaction changed to a fine precipitate). The  reaction
was then allowed to cool, the solid was filtered off
and discarded, and the solvent  was then removed in
varuo. Acetone was then added to the residue, the
solid was filtered off 



25 and discarded. The solvent was then removed in
vrrcuo. Prep chromatography was then  performed by
eluting with 5% McOh1 / DCM, to leave a brown oil
(290g, 86%). NMR 1.23  (3M, t), 1.43 (61, d), 2-40
(311, s), 2.77 (211, q), 5.0 (1H, b s), 7.87 all, s).
Method 9 30 5-(3-D
imethylamin2prov-2-en-i-oyD-l-is_opronrl-2-ethyIimida7
ole  1-Isopropy-2-ethyl-5-acetylimidazole (Method 8;
290g, 1.Oeq.) was stirred with DMF  DMA (2.Oeq.) in
DMF (l5vol.eq.). The reaction was heated to 130C and
stirred overnight.  The reaction was allowed to cool
and the solvent removed in vacua, The residue v<as WO
20051075461 -97 PCTIGB2{ (5/( 00303 triturated with
ether and the brown solid Filtered off, washed with
other, this process was  repeated. The filtrates were
then combined and purified by prep chromatography
eluting with  5% MeOH / DCM to give a yellow solid
(223g, 59%). N:MR 1.24 (3H, t), 1.46 (611, d), 2.73
(211, q), 2,96 (611, b s), 5.09 (1 H, septuplet), 5.56
(1 H, d), 7.51 (114, s), 7.53 (1 H, d). 5 Method 10
4-(N Butvrvl-AT ethylamino7-5-methylisoxazole To a
stirred, ice cooled solution of
4-ethylamino-5-methylisoxazole (Method 5 of WO
03176436; 49.6g, 305mM) and tri ethylamine (77.Og,
763nrM, 107m1) in DCM (800m1), was  10 slowly added a
solution of n-butyryl chloride (35.5, 333mM, 3Sml) in
DCM (IOOml). There was a moderate exotherm. The
solution was allowed to warm to ambient temperature
and stir  for I hour. The reaction mixture was washed
with water, 2N HCl, brine, sat. NaHCO3 and  brine. It
was dried and the solvent was evaporated to give the
title compound as an oil, which  crystallized to a
waxy solid (45.lg, 75%). NMR (300Mz, DMSO-d6): 0.78
(t, 3H), 0.96 (t, 15 3H), 1.44 (sext, 2H), 1.93 (t;
211), 2.33 (s, 3H), 3.49 (q, 211), 8.68 (s, 114); mlz
197. Method 11 T'-i{l)-1-ACC 1 2-aminoethenyI1
N-ethylbutanamide A solution of
4-(ld-butyryl-N-e(hylamino)-5-methylisoxazole (Metl3od
10; 45g, 20 230mM) in EtOH (I.51) was hydrogenated
over 10% PdIC (11.25g) at 4 bar. The catalyst was
filtered off and the solution was evaporated. The
residue was triturated with other and the  crystalline
intermediate was filtered off (33.94g). This was used
without further purification. 



Method 12 25 1-Eth ll-2- acetylimidatole A solution of
AF [(E)-1-acetyl-2-anrinoethenylj-N-ethylbutanamide
(Method 11; 33.9g,  171mM) and NaOll (8.2g, 205mM) in
EtOH (400m1) was heated under reflux for 4 hours.
NH4C1(11.9g, 222mM) was added to the hot solution,
which was allowed to cool and stir for  48 hours. The
reaction mixture was Filtered and the solution was
evaporated. The residue was 30 taken into ether and
filtered again. The solution was evaporated to give
the title compound as  a yellow oil (30.55g, 74%). NMR
(300Mz, DMSO-d6): 0.92 (t, 311), 1.17 (t, 3H), 1.70
(sext,  2I-1), 2.37 (s, 311), 2.64 (t, 2H), 4.23 (q,
211), 7.83 (s, I H); mlz 181. WO 20051075461 P C t'!G
B 200iltl{I (1303 -98 Method 13 5-(3-limethylaniino
row n-2-en-I-owl)-1-ethyl-2-rl--rgpylimidazoie A
solution of 1-ethyl-2-propyl-5-acetylimidazole (Method
12; 30.5g, 169mM) and  DMF DMA (49.7g, 334mM, 58ml) in
DMF (I00m1) was stirred at 130C for 18 hours, 5
allowing distillation of the EtO1-I generated. On
cooling, the product crystallized from the  reaction
mixture and was filtered and washed with ether
(20.94g). A second crop was  obtained on evaporating
the solvent and triturating with ether (8.8g) (29.74g,
75%). Ny1R  (300Mz, DMSO-d6): 0.92 (t, 311), 1.18 (t,
3H), 1.70 (sext, 2H), 2.60 (t, 211), 2.94 (brs, (511),
4.30 (q, 211), 5.56 (d, 111), 7.50 (d, IH), 7.56 (s,
111); rrriz 236. 10 Method 14 I,)-3-(Dir
othylamino)-2-fiuoro-l-(I-isopropyl-2-methyl-1H-iznida
znl-5 yi}drop-2-en-1 one  To a stirred solution
of(2E)-3-(dimethyIarnino)-1-(1 -isopropyl-2-methyl-1H-
imidazol-5-yl)prop-2-en-I-one, (Method 24 of WO 03107
64 3 6; 5.53g, 25mmol) in McOH 15 (100mi) at ambient
temperature, was added in portions over -5mins,
Sclectfuor (14.16g,  40mmol). The temperature was
maintained at 25-30C by slight cooling. After stirring
for  90min the reaction mixture was cooled in
icelacetone and filtered. The filtrate was evaporated
under reduced pressure and the residue was taken into
DCM, It was washed with aq.  ammonia, brine, dried
over anhydrous Na2SO4 and evaporated under reduced
pressure. The 20 title compound was isolated by MPLC
on silica gel using two separate columns (10% EtOH 1
EtOAc, then 3.5% EtOtl 11)CM) as a golden viscose oil,
which crystallized on standing over  



several weeks. Yield = 2.50g (42%). NMR (300Mz): 1.40
(d, 6H), 2.38 (s, 311), 3.05 (s, 6H),  4.70 (septet,
IH), 6.96 (d, 114), 7.08 (s, 111); 19F NMR (376MR7.):
-166.7 (d); m'z 240. 25 Method 15 (271-3-(Dimeth ly
amino)-1-(I-ethyl-2-methsj-IH-imidazol-5-yl)-2-fluorop
rop-2-en-I-one  The title compound was prepared by the
procedure of Method 14 above on a 46mM  scale of
(2E)-3-(dirnethylamino)- I-(1-ethyl-2-methyl-
IH-imidazol-5-yl)prop-2-en-i-one  (Method 16 of WO
02120512). The title compound was isolated by MPLC on
silica gel using 30 two separate columns (5% EtOH 1
DCM, then 10% EtOFI / EtOAc) and crystallized readily
on trituration with ether. Yield -3.938 (38%). NMR
(300Mz): 1.2 (t, 31-1), 2.38 (s, 3H), 3.05  (s, 6H),
4.18 (q, 211), 6.96 (d, 1H), 7.34 (s, 1 H);'9F NMR
(376MHz) -168.2 (d); m'7,226. WO 201151075461 f CTIC
B2}O5,000303 -99 Method 16 1- CI
-C)Lclobutyl-2-methyl-1H imidarol-5-yl]-3 [dimeth
larnino -?-fluoroorop-2-en-i- one The title compound
was prepared from
(2E)-1-(1-cyclobutyl-2-methyl-lJI-imidazol-5- 5
yl)-3-(dimethylamino)prop-2-cn-I-one (Method 37 of 'NO
031076435; 3.Og) by the procedure of Method 14.
Purification by silica gel chromatography eluting with
EtON 1 H.tOAc (5:95 to  10:90) afforded the title
compound as a yellow oil (1.64g, 51%). NMR (CDC13):
1.73-1.88  (m, 211), 2.47 (s, 31.1), 2.45-2,55 (m,
4H), 3.10 (s, 611), 5.00 (quintet, 1H), 6.87 (d, 111),
7.23  (d, 1H); nxtz 252. 10 Method 17
_V-[3-Chioro-4-mnrpholin-4l-nhen~^i] guanidine
bicarbonate salt The title compound was prepared using
the procedure described above for Method 4  using
eV--(4-amino-2-chlorophenyl)morpholine (1.1g,
5.l9mmol), cyanamide (273mg, 15 6.49mmol), 4.0' 4 RCI
in dioxanc (l .G2ml, 6.49mmol) and dioxane (30m1).
Yield: 820mg,  50%. N -,MR: 2.85 (1, 414), 3.70 (t,
41-1), 6.73 (dd, IH), 6.81 (d, 11-1), 7.00 (d, 111).
Method 18 1 .{C
is-2,6-dimethylmoroholino)-4-nitrobenzene 20
1-Eluoro-4-nitrobenzene (4.9g, 34.75 mmol) was added
to cis-2,6-dimethylmorpholine  (44.4g, 38.26 mmol) and
anhydrous potassium carbonate (2.Sg, 18.12 mmol) in
acetonitrilc  



(50ml). The reaction was heated under reflux for 19
horns, cooled, filtered and the solid  washed with
acetonitriie. Evaporation of the filtrate gave the
title compound as a yellow solid.  (8.1 g, 99%) NMR
(CDC13) 1.28 (d, 6H), 2.61 (t, 211), 3.06 (td, 2H),
3.76 (m, 211), 6.82 (d, 25 2H), 8.13 (d, 211): mfr
237. Method E9 4- (Cis-2,6-dimethylmorpholinn)ani line
I-(Cis-2,6-dimethylmorpholino)-4-nitrobenzene {Method
18, 8g) in EtOH (100m1) 30 was reduced with hydrogen
over 10% palladium / carbon (800mg) at 50C. After
filtering off  the catalyst and washing with EtOH,
evaporation of the filtrate gave the title compound as
a  red/brown oil, which started to solidify after
several days (quantitative yield).NIvIR (CDC1a)  1.23
(d, OH), 2.33 (t, 2H), 3.25 (d, 2H), 3.81 (m, 2h),
6.65 (d, 2H), 6.79 (d, 211); mfz 207. WO 2801{i?5461
E'CT/GB2011510 0 0 3 0 3 -100 Method 20 N
C4-(Cis-2.6-dime ,lniorpholino phenyl]guanidine
bicarbonate sail
4-(Cis-2,6-dim(,thylmorpholino)anilinc (Method 19; 6g,
29.l0mmol) and cyanamide  (1.5g, 35.71mmol) were
stirred in 1,4-dioxane (45ml). 4NT EIC1 in 1,4-dioxane
(8.8ml, 5 35.2mmol) was slowly added before heating at
t00C for 1.75 hours. The reaction mixture  was
evaporated under reduced pressure and the residue
triturated with ether. The resulting  gum was treated
with water (30m1) and stirred during slow addition of
saturated aqueous  sodium hydrogen carbonate solution
(40m1). The solid was collected by filtration, washed
with acetone (2x25m1) and air dried to give the title
compound (6.4g 71%). NMR 1.15 (d, 10 6H), 2.21 (t,
21-1), 3.48 (td, 211), 3.68 (m, 2H), 6.85 (d, 211),
6.89 (hrd, 211); mlz 249. Method 21
1-Fluoro-2-momholino-5-nitrobenzene I,2-Di
tluoro-4-nitrobenzene (8.0g, 50 nunol) was added to
morpholine (4.85g, 55.7  15 mmol) and anhydrous
potassium carbonate (3.85g, 27.9 mmol) in acetonitrile
(75m1). The  reaction was heated at 85C for 3 hours,
cooled, filtered and the solid washed with EtOAc
(50mi). Evaporation oftlic filtrate, trituration with
isohexane and filtration gave the title  compound as a
solid (11.2g, 98%). NMR (CDC13): 3.28 (t, 411), 3.88
(t, 4H), 6.92 (t,11I),  7.92 (dd, Ill), 8.00 (m, 1H);
mSz 227. 20 



,Method 22 3 -F 1 uoro-4-morphoiinoanil ine
I-Fluoro-2-morpholino-5-nitrobenzene (Method 21; 9g)
in EtOH:EtOAc (50:5 Golf)  was reduced with hydrogen
over 10% palladium / carbon (800mg). After filtering
off the  25 catalyst and washing with EtOll,
evaporation of the filtrate gave the title compound as
a brown solid (quantitative yield). NEAR (CDC13) 2.96
(t, 4H), 3.55 (brs, 211), 3.84 (t, 411), 6.41  (d/s,
2H), 6.79 (t, 1H); mlz 197. Method 23 30
-(3-4-morDholinophen 1 uanidinc bicarbonate salt
3-Fluoro-4-morpholinoaniline (Method 22; 7.8g,
39.8rnrnol) and cyanamide (2.1 g,  50mmoi) were
stirred in l,4-dioxane:EtOH (75:7.5ml). 4N 14C in
1,4-dioxane (11.9m1,  47.6mmol) was slowly added
before heating at 95C for 6 hours. The reaction
mixture was WO 211115/11 7 5-L6 -101 PC TI(;
132095100(1303 evaporated under reduced pressure and
the residue triturated with ether. The resulting solid
was treated with water (35m1) and stirred (luring slow
addition of saturated aqueous sodium  hydrogen
carbonate solution (60ml). The solid was collected by
filtration, washed with cold  water (10ml) then
acetone (2x25m1) and air dried to give the title
compound (10.9g 91%) 5 NMR 2.90 (1, 411), 3.72 (t,
41-1), 5.24 (brs, 41-1), 6.52 (d/s, 111), 6.54 (t, I
H), 6.87 (t, 111); mla  239. Method 24
i-Acetyl-4-(2-chloro-4-nitrophenyl)piperazine 10
2-Chloro-I-Tluoro-4-nitrobenzene (10g, 57mnrnl) and
I-acetylpiperazine (14.0g, I l4mmol) were heated neat
at 55C for l h. Then the reaction mixture was allowed
to coot  down to room temperature. The viscous orange
solution was diluted with Ett7Ac and water.  The
organics were washed with water (3 times), brine,
dried and evaporation of the solvent  gave an orange
oil which was triturated with isohexane. After
evaporation of solvent the title 15 compound was
obtained as a yellow solid which was dried overnight
in vac oven at 56C.  (15,68g, 97%). It was used
without further purification. NMR (400.MV111z) 2.03
(d, 3H), 3.18  (dt, 4H), 3.62 (m, 4H), 7.30 (d, IH),
8.17 (dd, IH), 8.26 (d, 114); miz 284-286. Method 25 



20 I-Acetvl-4 2-meth l-4-nitro hen l i erazine
1-Butyl-3-methylimidazolium tetrailuoroborate (1.75g,
7.74mnrol) was added to a  stirred solution of
1-fluoro-2-meth}'1-4-nitrobenzene (12g, 77.35mmol) and
I-acetylpiperazine  (39.7g, 309.4mmol) in acetonitrile
(3 in]). The reaction mixture was then heating at 95C
overnight. The reaction mixture vas allowed to cool
down to room temperature. The solution 25 was diluted
with EtOAc and water. The precipitate formed was
filtered off to give a solid  corresponding to the
required product. The organics were washed with water
(4 times), brine,  dried and evaporation of solvent to
give a solid. Both solids were combined and after
trituration with isohexanelether and filtration, the
title compound was obtained as a yellow  solid which
was dried in vac oven overnight at 50C. (19.61 g,
96%). NMR (400MHz) 2.06 (s, 30 3I4), 2.33 (a, 311),
2.99 (dl, 4H), 3.61 (m, 4H), 7.14 (d, IH). 8.04 (dd, I
H), 8.07 (d, IH); rung  264. WO 20051075461 PCTIG
11211051110113113 -102 Method 26 1-Acctyl-4-(2-
fluoroA-n ill ophenyl)pivcrazine, A stirred solution
of 1-(2-fluoro-4-nitrophenyl)piperazine (15g,
66.6mmol) in 0CM  (160m1) was cooled to 0C.
Triethylamine was then added (11,23 ml, 79.92 mmol)
followed  5 by dropwise addition of acetyl chloride
(5.681111, 79.92 mmol).The solution was allowed to
warm to ambient temperature and stir for I.5 hour.
The, reaction mixture was diluted with  DCM, washed
with water, sat. sodiurn hydrogen carbonate and brine.
It was dried and the  solvent was evaporated to give
the title compound as a solid which was dried in no
oven  overnight at 50C (17.46g, 98%). NMR (400-1%1114
2.05 (s, 311), 3.30 (dt, 413, under 1-120  10 signal),
3.61 (m, 414), 7.18 (t, 111), 8.02 (d, 11I), 8.02 (dd.
3H); mlz 268. 'Method 27 aR a
-3.5-1Dimcthyl-i-{4-,nitronhenyfpioerazine
1-Fluoro-4-ni[rob enzene (IOg, 70.87mmol) and
(2R,6S)-2,6-dimethylpiperazine (17g,  15 148.83mmol)
were heated in acctonitrile (25m1) at 70C for 2h. The
solution was  concentrated in vacuo, then the residue
was partitioned between DCM and water+ sat,  sodium
hydrogen carbonate. The organic extract was washed
with water (4 times), brine,  dried and concentrated
to give the title compound as a yellow solid which was
dried in vac  oven overnight at 50C (16.13g, 97%). NMR
(400MHz) 1.04 (d, 611.), 2.39 (m, 2H), 2.77 (m, 



20 2H), 189 (dd, 21:1), 7.02 (d, 2H), 8.03 (d, 213);
mlz 236. Method 28 25 512 -2 5-Dimeth 1-1- 4-nitro hen
l i erazine 1-Fluoro-4-nitrobenzene (6g, 42.521nmol)
and (2R,5S)-2,5 -d imethylpiperazine (21.9g,  25
191.34mmol) were heated in acctonitrile (20m1) at 100C
for 1 I h. The solution was  concentrated in vacua,
then the residue was partitioned between DCM and water
+ sat.  sodium hydrogen carbonate. The organic extract
was washed with water (4 times), brine,  dried and
concentrated. Chromatography on silica gel with MeOH:
0CM (1:99 to 5:95) gave  the title compound as an oil
which solidified on standing overnight (8.32g, 83%).
AVER (400 30 MHz) 1.08 (d, 311), 1.16 (d, 3H), 2.55
(dd, 114), 3.18 (1n, 214), 3.34 (m, 213), 3.95 (m,
1H),  6.91 (d, 211), 8.03 (d, 211); mlz 236. W0
200511}7546 1 P(T/G13211115 00(4303 - 1.03 5 Method 29
(2&6S .1-Acetyl-2
-dimethyl-4-(4-nitroonhenyllpipcrazine The title
compound was prepared from (3R,5S)-3,5-dimethyl-l-(4-
nitrophenyi)piperazine (Method 27, 10g, 68.027mmol)
and acetyl chloride (8.22m1,  115.65mmol) by the
procedure of Method 26.11 was obtained as a solid
which was dried in  vac oven overnight at 50C (20.Sg,
109%, contaminated with solvent). NMR (400MF1z) 1.19
(brd, 611), 2.08 (s, 311), 3.21 (brd, 2H), 4.00 (d,
211), 4.34 (v brs, 2H), 7.08 (d, 2H), 8.06 (d,  2H);
m/z 278, 10 Method 30 2Rf .5S}-1-Ace l-2 5-dinzeth
1-4- 4 nitro henyflpinerazine The title compound was
prepared from (2S,5R)-2,5-dimethyl-l-(4-
nitrophcnyl)piperazine (Method 28, 8.22g, 34.95mmol)
and acetyl chloride (4.Sml, 62.91) by  the procedure
of Method 26. It was obtained as an oil which
solidified on standing overnight 15 (11.39g, X100%,
contaminated with solvent) NTMR (400MHz) 1.13 (m, 6H),
3.07 (m, IH),  3.33 (m, 1 H), 3.68 (m, 111), 4 25 (m,
214), 4.69 (m, IH), 7.00 (d, 2H), 8.05 (d, 211); nilz
278. Method 31 A f4-L1-Acctylpinerazin l-v11-3-nkethy
heny uanidine bicarbonate salt 20
1-Acetyl-4-(2-methyl-4-nitrophenyl)piperazine (Method
25; 19.5g, 74.06 mmol) in  



EtOH (400 ml) was hydrogenated over 10% Pd / carbon (2
g) at ambient temperature and  pressure. The catalyst
was filtered off, washed with EtOH (500 ml) and
evaporation under  reduced pressure to give the
aniline as a beigelpurple solid which was dried in vac
oven  overnight at 50C. (17g, 98%). 25 The aniline
(15.5 g, 66.44 nnmol) was stirred in dry 1,4-dioxane
(120 ml) and EtOH  (20 ml). 4N HCl in dioxane (19.93
ml, 79.73 mmol) was then added followed by cyanamide
(4.5 g, 106.3mmol). The reaction was heated at 100C
for 2.5 hours under nitrogen, then extra  cyanamide
(838 mg, 19.93mmol) was added and the reaction was
heated for 5 Further horns.  After evaporation under
reduced pressure, the solid-gum was triturated with
ether and solvent 30 re-evaporated. The solid-guns was
dissolved in water (small volume), slowly added an
excess  of saturated sodium hydrogen carbonate
solution with stirring. After I hour. the solid was
collected by filtration and dried in vac oven
overnight at 60C to give the title compound.  (20.07g,
90%). NMR (400MHz) 2.04 (s, 3H), 2.22 (s, 311), 2.75
(dt, 411), 3.30 (brs, 2H, under WO 230S/O75461
PC'FICWRGS1 00303 -104 J'12O signal), 3.56 (m, 411),
5.97 (v brs, 3Id), 6.66 (dd, 1 H), 6.70 (d, I H), 6.90
(d, IH); mlz.  276. Methods 32-33 5 The following
compounds were prepared by the procedure of Method 31
using the  appropriate nitro compound.  N R MethRNMR
(400MHz)nilzSM 32 rCl2.05 (s, 3H), 2.85 (dt, 411),
3.29 (s, 114, under 1120 signal),296-Method 3.57 (m,
41-1), 5.13 (s, 311), 6.68 (dd, 114), 6.79 (d,
1IT),29824 6.98 (d, 11-1) 33 2F2.03 (s, 3H), 2.87 (dt,
41I), 3.29 (s, 2H, under H2O signal),280Method 3.56
(m, 411), 5.15 (brs, 3H), 6.53 (m, 211), 6.87 (t,
1H)26 1 Only 1.4eq cyanamide used, no extra added and
only 5.Sh heating. Preparation of free base- - salt
dissolved in small amount of water followed by
addition of aOH aq (2.5M) ('-22m1). 10 Precipitate
formed filtered off to give a dark yellow solid which
was dried in vac oven  



overnight at 50C. (13.34g, 100/0). 2 Extra cyanamide,
and IdC1 added and left heating overnight. (14.14g,
68%). Method 34 15 N_14-((3R.5S)-4-Acetyl-3,5-diMath y
i, zin-l-vllnhenyl]guanidine The title compound was
prepared from (2R,65)-1-acetyl-2,6-dimethyl-4-(4-
nitrophenyl)piperazine (Method 29, 16,44g, 66,5mmol)
and cyanamide (5.03g, 1I9.7mmol)  by the procedure of
Method 31 and heating overnight at 95C. The
bicarbonate salt was dried  in vac oven at 60C
overnight. As it was still vet, it was redissolved in
McOH and acetone 20 and evaporation of solvent gave
the title compound as a brown solid (18.6g, 80/o). NMR
(400MHz) 1.3 (brs, 6H), 2.05 (s, 311), 2.70 (brd,
211), 3.35 (in, 4H under 1120 signal), 3.90- 4.60 (v
brs, 21I), 5.50-6.40 (v brs, 214), 6.75 (d, 2H), 6.85
(d, 211); rnI% 290. I  N \VO 20115 075.16 t -105 PC K;
1i201P511P0034i3 Method 35 A! i4 (f2S,5k1-4-Acetyl-2,5
&k~ethvlpipcrazin-1-y11nhenl - anidine The title
compound was prepared from
(28,55)-1-acetyl-2,5-dimethyl-4-(4-
nitrophenyl)piperazine (Method 30, 6.5g, 26.29nrmol)
and cyanamide (2.43g, 57.84nnnol) by  5 the procedure
of Method 31 and heating for IOh at 95C. The
bicarbonate salt was dried in ^ac even at 60C
overnight. It was obtained as a solid (10.23g, X100%
Contaminated with  solvent). M17 290. Method 36 10
-Lt-Nitro loco i -azetidin-3-ol A stirred mixture of
4-fluoro-nitrobenzene (12.7Og, 90mM),
3-hydroxoyazetidine  hydrochloride (10.85g, 99mM) and
anhydrous potassium carbonate in ace toni (rile
(250mi)  was heated under reflex for 6hr. On cooling,
some crystallisation occurred. The reaction  mixture
was diluted to 1.41 with water and the crystallised
material was filtered off, washed 15 with water and
dried. The title compound was a yellow crystalline
solid (14.8g, 85%). NMR:  3.73 (m, 2H), 4.25 (nr,
211), 4.60 (m, 114), 5.77 (d, 113), 6.43 (d, 211),
8.00 (d, 2H); m/z 195. Method 37 



1 - 4-Amino hen 1 azetidin-3-ol 20 A stirred solution
of l-(4-nitrophenyl)-azetidin-3-ol (Method 36; 15.15g,
87mM) in  EtOH (250nrl) was hydrogenated over 101/o Pd
1 C (I.5g) for I glus at atmospheric pressure.  The
reaction mixture was filtered and the filtrate was
evaporated and triturated with ether  giving the title
compound as a grey crystalline solid. Much of the
product had precipitated  from the reaction mixture
and been Filtered off with catalyst. This was stirred
with DMF 25 (100ml) for 15mins and the catalyst
filtered off. The filtrate was evaporated (Hi-Vac) and
triturated with a little EtOH. The second crop of
product was filtered off, washed with ether  and
dried. NMR: 3.35 (m+ water, 2H), 3.90 (t, 211), 4.32
(s, 2H), 4.45 (m, 111), 5.41 (d, 1H),  6.20 (d, 2H),
6.45 (d, 211); rn/z 165. 30 Method 38  di-tent-Butyl
UK) To a solution of
([(Z)-tent-bntoxycarbonylimino]-trifluoromethancsulfoa
yl-methyl}- carbamic acid tent-butyl ester (13.62g,
34.8miM) and triethylamine (4.9m1, 34.8mM) in dry WO
206,Y07546 1 -. 106 P(; Ti(; B 2INI51{IOTMU 3 DCM
(183m1), 1-(4-aminophenyl)azctidin-3-oi (Method 37;
6.0g, 36.5mM) was added. The  solution was stirred at
room temperature under nitrogen for 48 hours, The
reaction mixture  was diluted with more DCM and washed
with water (twice), saturated sodium bicarbonate
solution (twice), water and saturated sodium chloride.
The solution was then dried with 5 anhydrous sodium
sulphate, filtered and evaporated. The crude product
was triturated with  ether / isohexane (2:1), filtered
washed with the same solvent and dried to give the
title  compound as a yellow solid (11.77g, 83%). NMR
1.4 (s, 9H), 1.5 (s, 91-1), 3.47 (t, 114), 4.02 (t,
211), 4.5 (m, 11-1). 5.55 (d, 114), 6.38 (d, 2H), 7.23
(d, 21f), 9.75 (s, 11-I), 11.46 (m, 1H); mlz  407. 10
Method 39 ly- 4_- 3-Tlvdroxcazctidin-l- I
phenyl]-uanidine bicarbonate salt A solution of
di-tert-butyl
((E)-{[4-(3-hydroxyazetidin-l-yl)phenyl]amino}
methylylidene)biscarbamate (Method 38; 250mg, 0.62mM)
in TFA (4.5ml) and water 15 (0.52m1) was stirred at
room temperature overnight. The water and excess TPA
were removed  



in vacuo. The crude salt was dissolved in MeOH (5ml)
and macroporous polystyrene  carbonate resin (0.49g of
capacity 3.0 m.egu per g) solid supported reagent was
added and the  mixture was gently stirred at room
temperature for 4 hours. The resin was filtered off
and  washed with McOH and the filtrate evaporated to
give the title compound as a brown glass 20 (45mg,
77%).NMR 3.47 (t, 2H), 4.05 (t, 2Fi), 4.54 (nr, l11),
6.42 (d, 210, 7.0 (d, 2H); m1z  207. Method 40
tent-Butvl f(312] 1-(4-nitre henyI n rrolidip
3-yllcarbamate 25 tert-Butyl
(3R)-pyrrolidin-3-ylcarbamate (4.54g, 24.4mmol), 4-flu
oronitrobenzene  (3.78g, 24 mrnol) and potassium
carbonate (3.54g 25.6 mmol) in acetonitrile (70ml)
were  heated under retlux for 18 hours. After
evaporation under reduced pressure, the mixture was
dissolved in ACM (200m1), and washed with water (I
00m!) and saturated sodium chloride  solution (25ml),
The solution was dried and filtered. After evaporation
under reduced 30 pressure, chromatography on silica
gel elnling with with ACM gave the title compound
(7.198, 97%). NMR: 1.39 (s, 91-1), 1.87 -1.98 (m, 1H),
2.09 - 2.21 (m, 1H), 3.15 - 3.23 (m,  lI-I), 3,32 -
3.44 (in, 114), 3.45.3.51 (m, 1H), 3.53 -- 3.61 (m,
IH), 4.09 - 4.21 (m, I H), 6.57  (d, 214), 7.21 (s, 1
H), 8 .0I (d, 2H); mlz (MI-t-C4145) 252. WO
2{05f075461 PC /GB200510043113 -1G7 Method 41
i3R]-1-(4-Nitrophenvilpyrroiidin-3-amine
tdfluoraacetate salt tent-Butyl
[(3R)-l-(4-nitrophenyl)pyrrolidin-3-yf]carbamate
(Method 40; 1.Og, 3.26  mmol) in DCM (15m1) was
reacted with TFA (7.5 ml) at room temperature for 18
hours. 5 Pouring into cold ether (200m1) gave on
filtration the title compound (0.97g, 93%). N"Ivfilt:
2.03 - 2.17 (m, I11), 2.22 - 2.44 (m, 1H), 3.40 - 3.60
(in, 311), 3.68 - 3.74 (m, 111), 3.95 - 4.08 (m, IH),
6.66 (d, 211), 8.08 (d, 2H), 8.14 (s, 211). Method 42
10 N f(3R)-1-(4- Iitronhen4yrrUiidin-3-y-i1acetarxiide
(312)-l-(4-Nitrophcnyl)pyrrolidin-3-amine
trifuoroacetate salt (Method 41; 0.96g,  3mmol) and
sodium acetate (0.245g, 3 mmol) in acetic acid (IOml)
were reacted with acetic  anhydride (0.57 ml, 6 mmol)
for 18 hours at room temperature. After filtration and
washing  with ether gave the title compound as a
yellow solid (0.63g, 84/0). NMR: 1.79 (s. 314), 1.85  



15 1.98 (m, 11.1), 2,09 -- 2.23 (m, 111), 3.19 - 3.30
(m, 111.), 3.39 - 3.52 (m, 20), 3.55 - 3.67 (m,  1H),
4.30 - 4.43 (m, 1H), 6.60 (d, 2H), 8.04 (d, 2H), 8.15
(d, 1H); mlz 250. Method 43 )V-[(3R)- I
(4-Asninophenyyl)pyrrolidin-3-yliacetamidc mono
hydrochloride 20 N
[(3R)-1-(4-nitrophenyl)pyrrolidin-3-yl]acetamide
(Method 42; 4.5g, 18 mmol)  hydrogenated over 10%
palladium/carbon at room temperature and I atmosphere
pressure in  absolute alcohol (200m1). After
filtration of the catalyst and evaporation at reduced
pressure  gave, N
[(3R)-I-(4-aminophenyl)pyrrolidin-3-y1]acetamide as a
red oil (3.75g, 95%). NMR  (CDC13): 1.97 (s, 3H), 1.89
- 2.03 (m, I H), 2.22 - 2.34 (m, 1 H), 2.54 (s, 2H),
3.06 - 3.27 (m, 25 2H), 3.34 -- 3.48 (m, 2H), 4.52
-4.68 (m, I13), 5.79 (brs, IH), 6.48 (d, 2H), 6.69 (d,
214); mlz  220. Treatment with 4M hydrogen chloride in
1,4 - dioxane gave the title compound (4.21 g,  96%).
LCMS: m/7,220. Method 44 30 di-terr-Butyl
f(L')-({4-((3R)_3-{acetylamio
yrrolidin-l-yllpheny_I}amino)methylylidene
bisearhamate
N-[(3R)-1-(4-aminophenyl)pyrrolidin-3-yl]acetamide
mono hydrochloride (Method  43; 2.47g, 9.67 mmol) and
llunigs base (2.02m1, 1.16 mmol) were reacted with
di-tort-butyl WO 200511175461 PCTJGR20050113113 -108
[(7,)-lH-pyra7ol-I-ylmcthylylid:.ne]biscarhamate
(2.95g, 9.5 mmol) in THE (50m1) at room  temperature
for 72 hours. After evaporation under reduced
pressure, chromatography on silica  gef with
EtOAc/isohexane (50:50 to 100) gave the title compound
as a yellow oil (3.06g,  69%). NMR:139 (s, 91-1), 1.52
(s, 9H), 1.81 (s, 3II), 1.82-1.93 (in, 1I3), 2.11-2.24
(in, 1H), 5 3.00 - 3.08 (in, IH), 3.21- 3.51 (m, 3H.).
4.29 - 4.40 (in, III), 6.50 (d, 2H), 7.29 (d, 2H),
8.12  (d, 111), 9.74 (s, 1 H), 11.49 (s, 114); rnlz
462. Method 45 4 (f3lti)-Acetamidopyrrofidin-l-vl
phenyl guar idine carbonate 10
[(1:)-({4-[(3R)-3-(acetylalnino)pyrrolidin-l-yl]phenyl
Iarnino)methylyiidene]  bisearbamate (Method 44;
3.06g. 6.6 nunol), was reacted with TFA (20m1) in DCM
(100ml)  at room temperature under nitrogen for I S
hours. After evaporation under reduced pressure,  the
residue was dissolved in McOI-I (40ml) and treated
with macroporous polystyrene  carbonate resin (0.49g
of capacity 3.0 m.equ per g) (6g), and was stirred for
4 hours. The 



15 mixture was filtered and washed with MeOH.
Evaporation under reduced pressure gave the  title
compound as a grey solid (1.25g, 65%). NNIR: 1.80 _
1.94 (in, 111), 1.83 (s, 3H), 2.09 -- 2.?2 (m, 111),
2.96 - 3.09 (m, 1H), 3.19 - 3.29 (nu, 113), 3.30.3.39
(m, 114), 3.40 - 3.52 (rn,  IH), 4.28 - 4.41 (m, 111),
6.52 (d, 2H), 6.91 (d, 21-1), 7.32 tors, 4H), 8.13 (d,
II-I); m17 262. 20 Method 40 ten-Butyl
[(35`)-i-(4-nitropheny p, rrolidin-3-'v1carbarnate The
title compound was prepared by the procedure of Method
40 starting from tert- butyl
(35)-pyrrolidin-3-ylcarbamate ((i.llg, 74%). NNIR:
1.36 (s, 91-1), 1.83 -1.98 (m, IH),  2.08 -- 2.20 (m,
111), 3.12 - 3.24 (m, 113), 3.31 -- 3.51 (m, 2H), 3.52
- 3.65 (m, IH), 4.09 -- 25 4.23 (m, IH), 6.58 (d,
214), 7.20 (s, III), 8.0I (d, 211); mlz 198 (MIt -
C4H8). Method 47
(351-144-Nitroplaenvl)pyrrolidin-3-amine
triflucroacetate salt The title compound was prepared
by the procedure of Method 41 starting from tert- 30
butyl 1(3S)-1-(4-nitrophenyl)pyrrolidin-3-yl]carbamate
(Method 46) (6.6g, 100%). NMR:  2.03 - 2.19 (m, 11-1),
2.20 - 2.40 (nn, IH), 3,25 - 3.75 (m, 31-1), 3.94 -
4.04 (m, 1 H), 4.38 (brs,  2H), 6 .64 (d, 2H), 8.08
(d, 21=1), 8.24 (s, 31i): mlx 208. WO 2005/015461 P C
TIC B 2f iif 5/Eli1 El3 E)3 -109 Method 48 ~- 3
-1-(4-Nitropheny pyrrolidin-3-yl]ace-tamidc The title
compound was prepared by the procedure of Method 42
starting from (3S)-1-
(4-nitrophenyl)pyrrolidin-3-amine trilluoroacetate
salt (Method 47) (4.2g, 93"/a). NMR: I.80  S (s, 314),
1.86 - 1.98 (in, 11-I), 2.11- 2.24 (m, 1 H), 3.15 -
3.28 (m, 1H), 3.37 - 3.55 (m, 21x1), 3.64 - 3.70 (m,
1H), 4.32 - 4.44 (m, 1H), 6.61 (d, 2H), 8.04 (d, 2H),
8.15 (d, I11): rnlz 250. Method 49 eV
la51-1-{4-Aminonhenyl]nvrrolidin-3-yl]acetamide 10 The
title compound --was prepared by the procedure of
Method 43 starting from N-
[(3S)-1-(4-nitrophenyl)pyrrolidin-3-yl]acetamide
(Method 48). NMR: 1.79 (s, 311), 1.69 - 1.88 (m, I R),
2.07 -120 (nr, 1H), 2.82 - 2.93 (m, 111), 3,01 - 3.14
(nr, I R), 3.16 - 3.38 (m,  211), 4.25 - 4.36 (m,
111), 6.31 (d. 2H), 6.51 (d, 2H), 8.08 (d, 11l)  EtOH.
15 Method 50 di-ten-Bu ,l 4- 3R-3- acc lamino
rrolidin-l-vl hen 1)alnino)meth}ylidene1  



hiscarbamatc The title compound was prepared by the
procedure of Method 44 starting from N-
[(3S)-1-(4-aminophenyl)pyrrolidin-3-yl]acetamide
(Method 49) (4.16g, 45%a). NMR: 1.31 - 20 1.56 (brs,
1811), 1.80 (s, 311), 1.82 --1.93 (m, 111), 2.07 -
2.21 (m, 1H), 3.00 - 3.08 (rn. 11-i), 3.19 - 3.40 (m,
2H), 3.43 - 3.49 (m, 1H), 4.30 .- 4.41 (m, l l1), 6.50
(d, 2H), 7.26 (d, 211), 7.57  (s, 211), 8.10 (d, 1H);
mlz 462. Method 51 25
4`([3S)-,Acetamiclopyrrolidin-1-yl] phenyl guanidine
carbonate The title compound was prepared by the
procedure of Method 45 starting from di-tert- butyl
[(E)-({4-[(3R)-3-(acetylarnino)pyrrolidin-1-yl]phenyl}
arnino)methylylidenel  biscarbamate (Method 50)
(2.26g, 86%). NMR: 1,79 (s, 3H), 1.79 -1.89 (m, IH),
2.09 -- 2.21  (m, 1H), 2.97 -- 3.02 (m, 114), 3.16 ---
3.23 (m, 114), 3.27 - 3.44 (m, 3H), 4.26 - 4.37 (rn,
IH), 30 6.20 - 6.25 (rn, 111), 6.46 (d, 2H), 6 .79 (d,
2H), 7.57 (d, 21-3), 8.09 (cl, 111); mlz 262. WO 2uO
fO7546I PCT/CB2[3n5/IJ{ E}3DJ -110 Method 52 9L1
-(4-Nitro-phenyl -p golidine-2-carboxylic and
dimethylamide 4-Fluoronitrobenzene (0.47 g, 3.34
mmol), potassium carbonate (1.39, 10 mmol) and
(R)-pyrrolidine-2-carboxyl ic acid dimethylamide
(0.50, 3.52mmol) were pre-mixed in 5 acetonitrile (40
ml) and heated at reflux for 36 hours. The reaction
was quenched with  saturated ammonium chloride (40
ml), extracted with DCM (2 x 100 ml), dried and
solvent  removed in vacuo to yield the title compound
as a yellow solid. Ether was added and the solid  was
stirred, filtered and dried (0.85g, 96%). Mlz 264. 10
Method 53 [5] 1-[4-Amino-phenyl)-t~yr
olidine-2-carboxyl c aqj dimethylamide
(12)-1-(4-Nitro-phenyl)-pyrrolidinc-2-carboxylic acid
dimethylamide (Method 52;  0.85g) was dissolved in
McOH (50 ml), to this was added ammonium formate (1.0
g, 16  mmol) and palladium (0.1 g). The reaction was
heated at reflex for 60 minutes (reaction 15
decolourised). ?MOH was removed in vaeuo and saturated
ammonium chloride (50 ml) was  added. The system was
extracted with DCM (2 x100 ml), dried and solvent was
removed in  vacuo to yield the title compound as a
brown gum (0.67g, 87/0). The product rapidly turned
black on exposure to air. The product was used
immediately without any purification. 



20 Method 54 (8) 1-[4 Guaoidino- hen 1 -
olidine-2-carhox Iic acid dimcth ly amide To
(S)-1-(4-Amino-phenyl)-pyrrolidine-2-carboxylic acid
dimethylamide (Method 53;  0.67g) was added
acetonitrile (20 ml) and EtOH (2 ml). HO in dioxane
(0.86 ml, 3.48 mmol)  was added and the reaction was
stirred for 10 minutes, IHC1 salt precipitated.
Cyanamide 25 (0.2g, 4.9 mnrol) vas added and the
reaction was heated at reflex over the weekend. The
black reaction was filtered and the black HCI salt was
dissolved in water (5 ml) and basified  with NaFTCO3
(20 ml) solution. No solid was observed; the aqueous
was farther basified to  pH14 with KOIT, extracted
with DC VI (2 x 100 ml), dried and solvent removed in
vncuo to  yield the title compound as a black gum
(0.50g, 63%).:1412 276. 30 WO 20051075.161 -111
PCT/G8VIf5`flflU303 Method 55 itro- hcayl -
rrolidine-2^carboxvtic and Proline (3.5g, 30.4 moral),
4-iodonitrobenzene (72g, 28.9 mmol), Pd(PPh3); (1.7g,
5mol%), copper iodide (0.3g, 5mol%),
benzyltriethylammonium chloride (11.9g, 52mmol),  5
triethylamine (8.3nil, 60 mmvl) and potassium
carbonate (4.2g, 30 mmol) were pre-mixed in DMF (60
ml)/water (6m1). The reaction was heated at 80C for 8
hours. The DMF was  removed in vacua and the remaining
black guru was dissolved in DCM, acidified with 2.0 N
HCi (50 rnl), extracted with DCM (3 x 100 ml), dried
and solvent removed in vacua to yield a  black tar.
The tar was dissolved in a minimum amount of DCM (7
ml) and loaded onto a 50 g 10 silica column. the
system was eluted with 20%EtOAe/isohexane, then
60/%EtOAc/iso-hexnae  and finally 140%FtOAc. The title
compound was obtained as an orange gum. NMR (299.954
MHz, CDCl3) 8.13 (d, 2H), 6.52 (d, 2H), 4.41 (d, 1H),
3.66 (t, I H), 3.49 (q, 1 H), 2.47 - 2,29  (m, 211),
2.25 - 2.12 (m, 2H); nx'z 237. 15 Method 56
(lfl-l-(4-Nitro-pheny_l~vrrylidine-2-carboxylic acid
merhyI?mile To
(R)-1-(4-Nitro-phenyl)-pyrrolidine-2-carboxylic acid
(Method 55; 1.80, 7.6 morel)  in DCM (50 ml) was added
1IATU (3.2g, 8.4 mmol) and DIPEA (2.Oml, 11.4 mmol).
The  reaction was stirred for 10 minutes before the
addition of rnethylamine (2. ON in THF, 5.Oml, 



20 15 mrnol); the reaction was stirred for 1 hour
before being quenched with water (SOml). The  reaction
was extracted with DCM (3 x 100 m1), dried and solvent
removed in vacua to yield a  yellow gum. Purification
was achieved via column chromatography eluting with
20%EtOAclisohexane, 60%EtOAclisohexane and finally
1401/oEtOAc. The title compound  was obtained as an
orange gum; (1.4g, 74%). NMR (299.954 MHz, CDCI3) 8.10
(d, 211), 6.56 25 (d, 2H), 6.24 (s, 1H), 4.20 (t, I
H), 3.75 (t, 1H), 3.40 (q, I H), 2.80 (d, 3H), 2.36 -
2.29 (m, 2H),  2.13 - 2.05 (m, 21); mix 250. Method 57
(R1-1-f4-Amino-uhenvl) gyrrolidine-2-carboxylic acid
meth llamide 30
(12)-1-(4-Nitro-phenyl)-pyrrolidine-2-carboxylic acid
methyl amide (Method 56; 1.2g,  4.3 mmol) vas
dissolved in McOH (50 ml), to this was added ammonium
formate (1.5 g, 24  Hanoi) and palladium (0.1 g). The
reaction was heated at reflux for 60 minutes; reaction
decolourised. McOH was removed in vacua and saturated
ammmonitun chloride (50 ml) was WO 105107546 1 PC
1VGB2V(&0 )0303 -112 added, the system was extracted
with DCM (2 x100 ml), dried and solvent removed in
vacua  to yield the titIe compound as a brown gum
(1.0g, 95%). Product rapidly turned black on  exposure
to air. The product was used immediately without any
purification. 5 Method 58 1-[4-({[E)-[(test
Autoxvcarbonyaminol[{rert-butaxycarbonyl)imino]nfethyl
}amino)phenyl]~,  N-methyl-D-prolinamide To
(R)-1-(4-amino-phenyl)-pyrrolidine-2-carboxylic acid
methylamide (Method 57;  1.0g, 4.5mmol) in DCM (60 ml)
was added di-ten-butyl [(Z)-1H-pyracol-1 10
ylmethylylidene]biscarbamate (1.7g, 5.5 mmol) in one
portion. The reaction was stirred  overnight before
removal of the solvent in vacua. The residue was
purified via column  chromatography eluting with
20%EtOAc/isohcxane, 50%EtOAc/iso-hexne and fn ally
l00%EtOAc. The title compound was obtained as a white
foam (1.9g, 91 %). 15 Method 59
(R)-1-(4-Guanidine-phenyl)-pvrrolidine-2-ccarboxylic
acid methylamide To 1 [4-({(F)-[(rent
hutoxycarbonyl)amino][{tort-butoxycarbonyl)imino]methy
l}  amino)phenyl]-N-methyl-D-prolinamide (Method 58;
1.9 g) was added DCM (60 rail) and  '1FA (20 ml). The
reaction was stirred for 4 hours before removal of the
solvent in vacua. The 



20 reaction was basified with 2.ON KOH (20 ml) and
extracted with DCM (2 x 50 ml). Product  failed to
extract in to DCM, the aqueous was reduced down to 90%
of the initial volume and  re-extracted with DCM (3 x
200 ml). dried and solvent removed in vacua to yield
tine title  compound as a brown solid (0.84g, 78%).
NMMR (299.955 Ml-I7) 7.79 (q, 1H), 7.57 (s, 111),
7.18 (s, 2H), 7.03 (d. 2H), 6.48 (d, 2H), 3.91 (d,
111), 3.58 - 3.54 (in, IH), 3.17 (q, 113), 2.56  25
(d, 3H), 2.19 - 2.09 (m, 211), 2.01 - 1.89 (m, 211);
mfz 261. Method 60 (R)-I-(4-Nitro- hen I -
vrrolidine-2-carboxylic acid cyclopropylamide To
(R)-1-(4-nitro-phenyl)-pyrrolidine-2-carboxylic acid
(Method 55; 1.8g. 7.6 mmol)  30 in DCM (50 nrl) was
added HATU (3.2g, 8.4 mmol) and DIPEA (2.Oml, 11.4
mmol). The  reaction was stirred for 10 minutes before
the addition of methyl amine (0.84g, 15 mmol); the
reaction was stirred for 1 hour and then quenched with
water (50ml). The reaction was  extracted with DCM (3
x 100 ml), dried and solvent removed in vacua to yield
a yellow gum. 1I/0 2{)OS1075461 PCT1Gt3200+1}1111303
-113 Purification was achieved via column
chromatography cluting with 20%EtOAc/isobexane,
60%EtOAclisohexane and finally 100/o EtOAc. The title
compound was obtained as a yellow  solid (1.4g, 74%).
N' 'MR (299,954 M1-1z, CDC13) 6 8.13 (d, 2H), 6.55 (d,
214), 6.06 (s, 114),  4.14 (t, 114), 3.70 (t, I H),
3.38 (q, Ii-1), 2.75 - 2.06 (m, 113), 2.30 - 2.29 (m,
211), 2.17 - 1.95 5 (m, 2H), 0.82 - 0.73 (m, 211),
0.46 - 0.35 (m, 2H); m/z 276. Method 61
(R]-1-[4-Amino-phenl pyrrolidine-2-carboxylic acid
cyctopropylamide
(I?)-1-(4-Nitro-phenyl)-pyrroiidine-2-carboxylic acid
cyclopropylamide (Method 60;  10 142g, 5.1 mmol) was
dissolved in McOH (50 ml), to this was added ammonium
formate (1.6 g, 20 mmol) and palladium (0.1 g). The
reaction was heated at re flux for 60 minutes;
reaction  decolourised. McOI-l was removed in vacua
and saturated ammonium chloride (50 ml) was  added,
the system was extracted with DCM (2 x100 nil), dri td
and solvent removed in vaciso  to yield the title
compound as a brown gum (1.20g, 96%). Product rapidly
turned black on 15 exposure to air. The product was
used immediately without any purification; m/z 246.
Method 62 [(tes t-hutoxycarbonvllirrtino]methyl}
amino}phen  - 4- I l(des t-Butaxycarhon 1 amino] 



1  Y-Uclanronvl-D-prof inamide 20
(R)-1-(4-Amino-phenyl)-pyrrolidine-2-carboxylic acid
cyclopropylamide (Method 61;  1.2g, 4-9mmol) in DCM
(60 ml) was added di-tert-butyl [(7.)-1F7 pyrazol-l-
ylmethylylidene]biscarbamate (1.9g, 6.1 mrnol) in one
portion. The reaction was stirred  overnight before
removal of the solvent in vacua. The residue was
purified via column  chromatography cluting with
20%ethylactetate/isohexane, 50/%EIOAc/isohexane and
finally 25 100% EtOAc. The title compound was obtained
as a white foam (2.0g, 81 %). NMR (299.954  MHz,
CDC13) 11.63 (s, 1 H), 10.09 (s, f 1I), 7.60 (s, I H),
7.40 (d, 214), 6.45 (1n, 3H), 3.92 (t,  IH), 3.59 (t,
11-1), 3.19 (q, 1H), 2.69 (m, lil), 2.29 - 2.22 (m,
2H), 2.03 - 1.84 (m, 2H), 1.53 (s,  9H), 1.49 (s,
911), 0.80-0.68 (m, 2H), 0.44-0.32 (m, 211); m/z 488.
30 Method 63 (I0)-l-(4-Guanidine, hen I -
rrolidine-2-carhox lie acid c clo ro vlamide To
1-[4-(((E)-[(tert-butoxycarbonyl)amino][(tent-butoxyca
rbonyl)imino]methyl)  amine)phenyl]-N-cyclopropy
l-D-proliilamide (Method 62; 2.0 g) was added DCM (60
ml) CVO 2110k10754G 1 PC'T/G B211O5/{PO{P3{!3 -114 and
TFA (20 ml). The reaction stirred for 4 hours before
removal of the solvent in vacuo. To  the gum vas added
DCM (75 nil) and macroporous polystyrene carbonate
resin (0.49g of  capacity 3.0 m.eclu per g) solid
supported reagent (20g), the reaction was slowly
stirred  overnight. The reaction was filtered and the
solvent removed in vacuo to yield very little 5
product. A white solid was present in the filter cup,
this was dissolved in McOH, the resin  was also added
to the McOll, the system was stirred for 10 minutes
before being filtered, the  solvent was removed in
vacuo to yield the title compound as a white solid
(0.90g, 75%).  NMR (299.954 MHz, CDC] 3) 8 7.26 (s,
3H), 6.85 (d, 213), 6.49 (d, 2H), 3.93 (d, 111), 3.62
- 3.60 (m, 1H), 3.17 (q, 1H), 2.70 - 2.62 (nr, Ill},
2.32 - 2.14 (m, 2I-1), 2.00 - 1.92 (m, 2H), 0.76  10 -
0.63 (in, 2H), 0.42 (q, 21-1); rnlz 287. Method 64
terat-Bu t_
f3R)-142-fluoro-4-nitrgphenl1pyrrolidin-3-yllcarbamate
The title compound was prepared by an analogous route
to Method 40 starting from  15 tert-butyl
(3R)-pyrrolidin-3-ylcarbamate (5.40g, 74%). NMR: 1.36
(s, 9H), 1.81 -1.94 (nr, 1 H), 2.02 -- 2.16 (m, 111),
3.30- 3.42 (m, I H), 3.48 - 3.59 (m, 1I-1), 3.69 -
3.79 (m, H), 4.02 - 



4.17 (rn, 1F1), 0,72 (t, 1H), 7.18 (bra, 1H), 7.92 (d,
211); miz 270 (MH' - C4118). 20 25 Method 65 (3R)-l-
(2-Fluoro-4-nitroheny )pyrrolidin-3-amine
trifluoroacetatcessalt The title compound was prepared
by an analogous route to Method 41 starting from
tert-butyl
[(3R)-I-(2-fluoro-4-nitrophenyl)pyrroIidin-3-yl]carbam
ale (Method 64) (5.12g,  94%). NMR: 2.01 -- 2.14 (m,
11-1), 2.20 - 2.36 (m, 11-1), 3.53 - 4.01 (m, 411),
6.80 (t, 111), 7.96  (d, 211), 8.18 (s, 3H); ink 226.
Method 66 AT
ff3Rl-1-t2-Fluoro-4-nitrovhelryl]pvrralidin-3-yl1aeeta
mide The title compound was prepared by an analogous
route to Method 42 starting from
(3R)-1-(2-fluoro-4-nitrophenyl)pyrrolidin-3-amine
trifluoroacetate salt (Method 65) (3.78g,  30 90%/a).
N'MR: 1.80 (s, 311), 1,85 -1.94 (m, IH), 2.05 - 2.19
(m, i H), 3.32 - 3.42 (m, 1 H), 3.51 - 3.71 (m, 211),
3.73 - 3.82 (m,11), 4.28 - 4.36 (m, 11-1), 6.72 (t, I
H), 7.38 -- 7.92 (n, 21-1), 8.11  (d, 111); mlz 268.
WO 2111510 7 5 4 6 1 PC T/CB2005/N }303 -115 Method 67
N-[(3R)-1-{4-Aminaa-2-fluorophenvDnvrrolidin-
3-vilacctamdde The title compound was prepared by an
analogous route to Method 43 starting from N-
[(3R)-1-(2-fluoro-4-nitropirenyl)pyrrnlidin-3
yk]aeetamide (Method 66) (2.62g, 76%). NMR:  5 1.64 -
1.76 (m, 1H), 1.79 (s, 31-1), 2.02 - 2.16 (m, IH),
2.87 - 2.92 (m, 11), 2.99 -- 3.05 (m, Ill), 3.16 -
3.32 (m, 2H), 4.16 -42 8 (m, II.1), 4.68 (brs, 2H),
6.22 - 6.33 (in, 11-1), 6.35 (d,  2H), 6.73 (d, Ili),
8.02 (d, H); m/z 238. Method fib 10
di-tern-Sttt111(E)-(12-#hioro-4-f(3R)
3-(acctvlaminoTyrrniidsn 1-y112heuy11aminft
rnetbylyli dene jb i scarbamate The title compound was
prepared by an analogous route to Method 44 starting
from N
[(3R)-1-(4-amino-2-fluorophenyl)pyrroIidin-3-yl]aeetam
ide (Method 67). NMR: 1.39 (brs,  9H), 1.46 (bra, 9H),
1.79 (s, 3 H), 1.70 - 1.87 (m, 1 H), 2.02 - 2.16 (m,
1$), 3.09 -- 3.16 (m, 15 1H), 3.22 - 3.34 (m, I H),
3.3 8.3.47 (m, l11), 3.51- 3.56 (m, 1H), 4.25 - 4.32
(m, IH), 6.68  



(t, 111), 7.08 (d, IH), 7.41 (d, 1H), 8.08 (d, Ili),
8.89 (brs, 1H), 9.83 (brs, 111), 11.41 (brs,  1H); m/z
480. Method 69 20
22-Fluom-4-((3R)-acctamidopvrrolidin-l-yl) phepvl
uanidine carbonate The title compound was prepared by
an analogous route to Method 45 starling from
di-tert-butyl
[(I,)-((2-fluoro-4-L(3R)-3-(acetylamino)py[rolidin-l-y
l]phenyl)amino)  methylylidcnc]biscarbamate (Method
68) (2.43g, 86%). NIA R: 1.75 - 1.86 (m, 1Il), 1.80
(s,  311), 2.06 -- 2.18 (m, 114), 3.21 - 3.38 (m, 2H),
3.50 - 3.60 (in, 111), 4.21 - 4,34 (m, IH), 6.72 25
(t, IH), 6.89 (d, 111), 7.00 (d, iH), 7.29 (brs, 3I1),
8.08 (d, I1-1), 9.50 (s, 111.). Method 70
44((3R)-Ace_tamidoovrrolidin-I-yl) phenyl guanidine
trifluoroacetate salt
N-[(3R)-I-(4-aminoplrenyl)pyrxolidin-3-yl]acetamide
mono hydrochloride (Method  30 44, 3.31g, 15 mmol),
di-tern-butyl
[(Z)-I13-pyrazol-1-ylmethylylidene]biscarbamate
(5.91g, 15 mmol) and triethylamine (4.17 ml, 30 mmol)
in DCM (50 ml) were heated at 401C for 18  hours.
After evaporation under reduced pressure,
chromatography on silica gel with ethyl
acetatelisohexane (50:50 to 100) gave di-lert-butyl
[(E)-({ 4-[(3R)-3-(aeetylamino)pyrrolidin LV()
2k)i3S,07M61 PC'fICR20(i5/OO0303 -11.6 I- yl]plienyl}
amino)methylylidene} biscarbamate. which was dissolved
in DCM (80m1) and  treated with TFA (15 ml) at ambient
temperature for 18 hours under nitrogen. After
evaporation under reduced pressure, the residue was
dissolved in NIeOFI (20m1) and diluted  with ether.
The title compound was co11ected by filtration as an
off white solid (1.79g, 30% 5 over two steps). NiviR:
1.80 (s, 311), 1.81 -1.93 (m, 11I), 2.10 - 2.27 (m,
113), 2.99 -- 3.06 (nn,  111), 3.19 -- 3.51 (m, 3H),
4.27 - 4.39 (m, I1-1). 6.52 (d, 211), 7.03 (d, 2H),
7.16 (s, 31-1), 8.1 0  (d, ill), 9.36 (s, 111). Exam
le 164 to The following illustrate representative
phaimaceutical dosage forms containing the  compound
of formula (I), or a pharmaceutically acceptable salt
or in viva hydrolysable ester  thereof (hereafter
compound X), for therapeutic or prophylactic use in
hunrans: (a): Tablet Imgltablot Compound X100 Lactose
Ph.Eur182.75 



Croscarmellose sodium12.0 Maize starch paste (5% wlv
paste)2.25 Magnesium stearate3.0 (b): Tablet
IImgltablet Compound X50 Lactose Ph.Eur223.75
Croscarmellose sodium6.0 Maize starch15.0
Polyvinylpyrrolidone (5% wlv paste)2.25 Magnesium
stearatc3.0 15 WO 200S/D75a61 - 117  P C T
10:1121111511111113113 (c): Tablet IIImngltablet
Compound X1.0 Lactose Ph.Fur93.25 Croscarmellose
sodium4.0 Maize starch paste (5% w/v paste)0.75
Magnesium stearate1.0 (d): Capsulemglcapsule Compound
X10 Lactose Ph.Fur483.5 Magnesium stcarate1.5 (e):
Injection 1(50 mg/ml) Compound X5.0% w/v 1M Sodium
hydroxide solution15.0% vlv 0.1M Hydrochloric and(to
adjust pH to 7.6) Polyethylene glycol 4004.5% 'vlv
Water for injectionto 100% (1}: Injectiotill10 mg/ml
Compound X1.0% wlv 



Sodium phosphate BP -3.5% wIv 0.1M Sodium hydroxide
solution15.0% v/v Water for injectionto 100% 5 -%'4
2{NI51(1 e S 46 1 -118 1'CTIC R2 iM5+Oili1303 (g):
Injection III(I mg1ml,buffered to P116) Compound X0 l
% w/v Sodium phosphate BP2.26% wlv Citric acid0.38%
wlv Polyethylene glycol 4003.5% w/v water for
injectionto 100% Note The above formulations may be
obtained by conventional procedures well known in  S
the pharmaceutical art. The tablets (a)-(c) may be
enteric coated by conventional means, for  example to
provide a coating of cellulose acetate phthalate. WO 2
RI15111 7 5 4 6 1. -119 Claims  1. A compound of
formula (1): (R3). PC"1'!G 13211115/ 201151000303 5
{1.)  wherein: Ring A is a nitrogen linked 4-7
membered saturated ring which optionally contains an
additional nitrogen, oxygen or sulphur atom; wherein
if Ring A contains an additional  nitrogen atom that
nitrogen may be optionally substituted by R7; 10 R' is
halo, nitro, cyano, hydroxy, amino, carboxy,
carbamoyl, mercapto, C1-6alkyl,  C1-6alkoxy,
C2-5alkenyl or C2-6alkynyl; p is 0-4; wherein the
values of R1 may be the same or different; Ra is
selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy,  



carbamoyl, mercapto, azido, sulphamoyl, C1.valkyl,
C2-6alkenyl, Cz.6alkynyl, Cl_6alkanoyl,  15
N-(C3_6alkyl)carbamoyl, A c N (C1.(,alkyl)2carbamoyl,
earbocyclyl-Rj6-, heterocyclyl-R35 CI.6alkylS(O),
wherein a is 0 to 2, C I .6alkoxycarbonyl, N (C
I.6alkyl)sulphamoyI or  NV,N-(Ci.Salkyl)2sulpbamoyl;
wherein R2 independently may be optionally substituted
on  carbon by one or more RR; or R2 is -N13R9, -NR1RI1
or -0-R'2: q is 0-2; wherein the values of R2 maybe
the same or different; 20 R3 is halo, nitro, cyano,
hydroxy, trifluoromethyl, trifluoromethoxy, amino,
carboxy,  carbamoyl, mercapto, sulphamoyl, C1.3alkyl,
C2_3alkenyl, C2.3allynyl, Cl_3alkoxy,  C1-3alkanoyl, N
-(C1.3allcyl}amino, NN-(Cl_3alky1)3arnino,
CI_3alkanoylamino, N-(C1 alkyl)carbamoyl, AcN (C
1.3alkyl)2carhamoyl, C;.3alkylS(O), wherein a is 0 to
2,  N-(C1.3alkyl)sulphamoyl or R!N-{CE
=alkyl)2suIphamoyl; wherein R3 may be independently
25 optionally substituted on carbon by one or more R'1
; n is 0 to 2, wherein the values of R3 may be the
same or different; wo 2U0 5/0 7 5461
PCEIG1121105/000303 -120 R4 is hydrogen, C1.6alkyl,
C2_salkcnyl, C2.6allynyl, carbocyclyl or a
carbon-linked  heterocyclyl; wherein R4 may be
optionally substituted on carbon by one or more R14;
and  wherein if said heterocyclyl contains an -Mi-
moiety that nitrogen may be optionally  substituted by
a group selected from R15; 5 R5 and R6 are
independently selected from hydrogen, halo, nitro,
cyano, hydroxy.  trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C3.6alkyl,
C2.6a1kenyl,  C2.6alkynyl, Ci.6alkoxy, CE_6alkanoyl,
C[.r,alkanoyloxy, N-(C 1.5alkyl)amino,
N,N-(Ci_6alkyi)2amino, CE.6alkanoylamino,
N-(C1.6alkyl)carbamoyl,  N,N-(Ci.(,alkyl)2carbamoyl,
C;.6alkylS(Q) wherein a is 0 to 2, C_6alkoxycarbonyl,
10 N-(C1.6alkyl)sulphamoyl, N,NV
(C1.5alkyl)2sulpbamoyl, CE_6alkylsulphonylamino,
C3.scycloalkyl or a 4-7 membered saturated
heterocyclic group; wherein R5 and R6  independently
of each other may be optionally substituted on carbon
by one or more R16; and  wherein if a 4-7 membered
saturated heterocyclic group contains an -NHH- moiety
that  nitrogen may be optionally substituted by a
group selected from R'7; 15 141, I[s, Ri, RF1 and R12
are independently selected from Ci.6alkyl, C E -ralk
anoyl,  Ci_6alkylsulpltonyl, C2.6alkenylsulpltonyl,
C2.6alkynylsulphonyl, C3.6alkoxycarbonyl,  carbamoyl,
N-(C1-6alkyl)carbamoyl, i V (Ci.(,alkyl)carbamoyl,
carbocyclyl, heterocyclyl,  



carbocyclyl-R1S- or heterocyclyl-R'9-; wherein R7, R')
, R'9, R1 and R'2 may be independently  optionally
substituted an carbon by a group selected from R2Q;
and wherein if said 20 heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
R2t;  R14 and R2Q are independently selected from
halo, nitro, cyano, hydroxy, amino,  carboxy,
carbamoyl, mcrcapto, sulphamoyl, Ci ,alkyl,
C2.6alkcnyl, C2.6alkynyl, C1.6alkoxy.  C2.calkenyloxy,
C2,5alkynyloxy, C1.6alkoxyC1.6alkoxy,
Ci.6alkoxyC,.6alkoxyC1.6alkoxy,  C1_Galkanoyl,
CE_ealkanoyloxy, N (Ci_6alkyl)amino, N,N-(C;
_6alky1)2amino, 25 Ci.6alkanoylamino, N-(C
.6alkyl)carbamoyl, I R-(C1.(,alkyl)2carbamoyl,
Ci.6alkylS(O),  wherein a is 0 to 2,
Cs.6alkoxycarbonyl, N-(C1.6alkyl)sulphamoyl,
N,N-(Cj.6alkyl)2sulphamoyl, C;.6alkylsulphonylamino,
carbocyclyl, heterocyclyl,  carbocyclylC;_6aikyl-R22-,
heterocyclylCi_6alkyl-R73-, carbocyclyl-R24- or
heterocyclyl-R25-;  wherein Rt4 and e may be
independently optionally substituted on carbon by one
or more 30 R2C; and wherein if said heterocyclyl
contains an -NH- moiety that nitrogen may be
optionally  substituted by a group selected from R27;
WO 20051075461 ITTIC132005/000303 -121 R's, R'9~, R2",
RP, R24, WI, R34 or W' are independently selected from
-0-, -N(R~')-,  -C(0)-, -NI(R2)C(O)-, -C~O)N(O)-,
-S(O),-, -SO21N~Rl)- Or -N'(R)S02-; wherein R",  WO,
R31 and W?' are i ndependently selected fiGin hydrogen
or C 1 -ealkyl and s is 0-2; R'5, R'7, W' and It"' and
are i ndependen tly selected from CI.6akl, C i
-6atkanoyl,  5 CI-ealkylsulphonyl,
Cj.calk-oxycarbonyI,
ca~baTnoyl,,N~-(CI-6alkyl)carbamoyl, N,N-(C I
-6a]ICYI)Ca rbamoyl, benzyl, b en7yl o xyr arbonyl,
berizeyl and plirnyJ sulphonyl; '~vh=irl  R", R", R'
and R" indepertdently of each other may be optionally
substituted on carbon by  on or more R"; and R', R'3,
R", R" and 0 a rp independently selected from halo,
nitro, cyano, hydToxy,  10 trifluerorce [boxy,
triflueromethyl, amino, carboxy, caibarnoyl, mercapto,
sulphamoyl, methyl,  ethyl, mpthoxy, ethoxy, acety],
acctoxy, methylamino, ethylamino, dimethyiamino, di
othylami n o, Al~methyl-N-ethylarnino, acetylarnino,
A-methylcarbarnoyl, N- ethylearbarnoyl,
jV,X-dimi-thy1caTbaracyl, NN-diethy1carbarnoyl,
Nl-mctliyl-)NI~cttiylcarbamoyl, niethylthio,
othylthio, methylsulphinyl, rthylgalphinyl, mesyl,
e1hylsulpholly), rrietboxycarbonyl, 15 e
thoxycarbonyl, AF rnethylsu lphamoyl,
N-ethylsulpharnoyl, N, AV-di me thylsulphalnoyl,  N~
X-die thylsulphamoyl or M-methy)-N-ethylsu lphamoyl; 



or a pharmaceutically acceptable salt cir an in vivo
hydrolysable ester thereof 2. A compound of formula
(1) as claimed in claim I where in: 20 Ring A i s a
nitrogen li nked 4-7 membered saturated ring whi ch
optionally contai ns an  additional nitrogen or oxygen
atom; wherein if Ring A contains an additional
nitrogen atom  that nitro gcn. may be optional ~y
substitated by IC;whcrein R' is selected from
CE.6alkanoyl. Ct.6alkylsulphonyl,
C2.6alkenylsuipbonyl,  carbocyclyl-R18- or
beterocyclyi-R19-; wherein R~ may be independently
optionally 25 substituted on carbon by a group sclectM
from R2"; and wherein if said hctcrocyclyl contains
an -INH- moiety that nitrogen may be optionally
substituted by R21; 'R'8 and R.19'are -C(O)-; e i s
selected from hal o, cyano, hydroxy, C E -6alkoxy,
C2.6aknylGxy, C: rplkanoyloxy, N, A'-(C i
-(,alkyl)-zamim, C I -6ak-IS (0), -wherein a is 2 or
lieterocyclyl;  30 wherein R20 may be optionally
substituted on carbon by one or more 0; WI is
CI-6alkYl; and  R26 is hydroxy; or a pharmaceutically
acceptable salt or an in vivo hydrolysable estcr
thereof. %yo 211115+075-I01 PCTlCB2 1111 5/1111113 0 3
-122 3. A compound of formula (1) as claimed in either
claim 1 or claim 2 wherein R' is halo  or C1-6alkyl or
a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. 4. A compound pf formula
(1) as claimed in any one of claims 1-3 wherein p is 0
or 1 or  5 a pharmaceutically acceptable salt or an in
vivo hydrolysable ester thereof. 5. A compound pf
formula (1) as claimed in any one of claims 1-4
wherein: R2 is selected from hydroxy, amino, azido,
C1-5alkyl, N-(C1-6alkyl)carbamoyl,  N;
N-(C1-6alkyl)2carbamoyl, carbocyclyl-R34-, -NHR9 or
-O-RI2; 10 R9 and Rig are independently selected from
C1-6alkanoyl or C1-6alkylsulphonyl;  wherein R4 and R"
may be independently optionally substituted on carbon
by a group  selected from Rte; R2 is hydroxy; and R'4
is -N(R29)C(O)-; wherein R29 is hydrogen; 15 or a
pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. 6. A compound pf formula
(1) as claimed in any one of claims 1-5 wherein R3 is
halo or  



a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. 20 7. A compound pf
formula (1) as claimed in any one of claims 1-6
wherein n is 0 or I or  a pharmaceutically acceptable
saIt or an in vivo hydrolysable ester thereof. 8. A
compound pf formula (I) as claimed in any one of
claims 1-7 wherein: R4 is CI.6alkyl or carbocyclyl;
wherein R4 may be optionally substituted on carbon by
25 one or more R34; wherein 1114 is carbocyclyl; or a
pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. 9. A compound of formula
(1) as claimed in any one of claims 1-8 wherein: 30 R5
and R6 are independently selected from hydrogen or
C1-6alkyl; wherein R5 and R6  independently of each
other may be optionally substituted on carbon by one
or more R16;  wherein R16 is selected from methoxy;
RY) 20051075461 PCTIG82005?000303 -123 or a
pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereoF. 10. A compound of formula
(1), as depicted in claim 1, wherein: Ring A, Rc and q
together form piperazin-I-yI, morpholino,
4-mesylpiperazin-l-yl, 4- 5 acetylpiperazin-I-yl,
4-(2-acctoxyacetyl)pipcrazin-l-yl,
4-(2-hydroxyacetyl)piperazin-l-yl, 4-
(2-chloroaccyl)piperazin-l-yl,
4-(2-methoxyacetyl)piperazin-I-yt,(3-
methoxypropanoyl)piperazin-l-yl,
(3-hydroxy-3-methylhutanoyl)piperazin-l-yl,
(3-hydroxy- 2,2-dimethylpropanoyl)piperazin-l-yl,
((R)-3-methyl-2-hydroxybntanoyl)piperazin-t-yl, ((S)-
3-methyl-2-hydroxybulanoyl)piperazin-I-yl,
4-(2-dimcthylatninoacetyl)piperazin-I-yi, 4-[2 10
(dimethylamino)ethylsulphonyl]piperazin-I-yl,
4-[2-(methoxy)ethylsulphonyl]piperazin-I-yl,
4-[2-(hydroxy)ethylsulphonyl]piperazin-1-yl,4-(cyclopr
opylearbonyl)piperazin-I-yl, 4-(I-
hyclroxycyclopropylcarbonyl)piperazin-I-yl,
4-(1-cyanocyclopropylcarbonyl)piperazin-I-yl,
4-(2-hydroxy-2-mcthylpropanoyl)piperazin-I-yl,
4-((R)-2-hydroxypropanoyl)piperazin-I-yl,
4-((S)-2-hydroxypropanoyl)piperazin-l-yl,
4-((R)-2-methox)propanoyl)piperazin-l-yl, 4 15
((S)-2-mcthoxypropanoyl)piperazin-l-yl,
4-((R)-tetrahydrofuran-2-ylcarbonyl)piperazin-1-yl,
4-((S)-tetrahydrofuran-2-ylcarbony))piperazin-I-yl,
4-(isobutyryl)piperazin-I-yl, 4-((R)-2-
hy)coxybuanoyl)pipcrazin-l-yl, 4-((S)-2-
hydroxybutanoyl)piperazin-l-yl, (R)-3-
acetylaminopyrrolidin-l-yl,
(S)-3-acctylaminopyrrolidin-I-yl, (R)-2- 



(cyclopropy'laminocarbonyl)pyrrolidin-I-yl,
(R)-2-(NNV-methylearbamoyl)pyrrolidin-l-yl, (S) 20
2-(N,N-dimethylcarbamoyl)pyrrolidin-I-yl,
4-(etheny1sulphonyl)piperazin-i-yl, 4-[2-(2-
propyn-l-yloxy)acctyl]piperazin-I-yl,
4-(tetrahydrofuran-3-ylcarbonyl)piperazin-l-yl, 4-(3-
dimethyIaminopropanoyl)piperazin- I-yl,
4-[2-(NN-methyl-N-
hydroxymethylamino)acetyl]pipcrazin-i -yl,
4-[3-hydroxy-2-
(hydroxymethyl)propanoyl]piperazin-I-yl,
4-[2-(1,2,3,4-tetrazol-l-yl)acetyllpiperazin-l-yl, 25
4-[2-(I,2,3,4-tetrazol-5-yl)acetyl]piperazin-l-yl,
4-(1-methyl-L-proiyl)pipcrazin-I-yl, 4-[2-
(mesyl)acelyI]piperazin-l-yl,
4-(2,2-difluoroacetyl)piperazin-I-yl,
4-[2-(pyrrolidin-I- yl)acetyl]piperazin-I-yl,
4-[2-(morpholino)acetyl]piperazin-l-yl, 4-12-
(dietlrylamino)acetyl]piperazin- l -yl, 4-(propionyl)
p iperazin- I -yl, 4-(3  hydroxypropi onyl)piperazi n-
I -yI, 4-[2-(azetidin-l-yl)acctyl]piperazin-l-yl,(R)-3
30 aminopyrroIidia-l-yt, (S)-3-aminopyrrolidin-l-yl,
(3R,5S)-4-acetyl-3,5-dimethylpiperazin-l- yl,
(2S,51?)-4-acetyl-2,5-dimethylpiperazin-1-yl,
(2RS,6SR)-2,6-dirncthylmorpholin-4- yl]phenyI,
3-hydroxyazetidin-l-yl, 3-acctylaminoazetidin- l-yl,
3-(2- hydroxyacetylamino)azetidin-l-yl,
3-mesylaminoazetidin-l-yl, 3-mcsyloxyazetidin-I-yl, 3
wo 2005107546t PCT+(;R2005/000303 -124
azidoazetidin-I-y1, 3-aminoazctidin-l-yl,
(3R)-3-{[(25)-2-
hydroxypropanoyl]amino}pyrrolidin-1-yl,
(3S)-3-{[(25)-2-
hydroxypropanoyl]amino}pyrrolidin-l-yl,
(38)-3-(glycoloylamino)pyrrolidin-I-yl and (3R)
3-(glycoloylamino)pyrrolidin-I -yl; 5 R' is fluoro,
chioro or methyl;  pis0or1;  R2 is selected from
hydroxy, amino, azido, methyl, N-methylcarbamoyl,
NN-dimethylcarbamoyl, acetamido,
{[(2S)-2-hydroxypropanoyl]amino}, glycoloylamino,
mesylamino, 2-lrydroxyacetamido, mesyloxy
orN-cyclopropylcarbamoyl. 10 q is 0-2; wherein the
values of R2 maybe the same or different;  R3 is
5-fluoro or 5-chioro; nis0or1;  R is ethyl, isopropyl,
isohutyl, cyclobutyl or cyclopropylmethyl; R5 and Rs
are independently selected from hydrogen, methyl,
ethyl, methoxymethyl, 15 propyl; 



or a pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. If. A compound of formula
(I), as depicted in claim 1, selected from:
2-{4-[4-(2-hydzoxyacetyl)piperaziu-l-yl]anilino}-4-(1-
isopropyl-2-methyl-l1I-imidazol-5- 20
yl)-5-fluoropyximidiue hydrochloride; 2-
{4-[4-(2-hydroxyacctyl)piperazin- I -yl]anilino} -4-(I
-isopropyl-2-methyl-1H-imidazol-5- yl)pyrimidine;
(2S)-I -[4-(4- ([5-fluoro-4-(1-isopropyl-2-methyl- I
FJ imidazol-5-yl)pyrimidin-2- yl] amino} phenyl)p
iperazin- l -yl]- I -oxopropan-2-ol; 25
2-14-(morpholino)anilino]-4-(1-isopropyl-2-methyl-111i
midazol-5-yl)-5-fluoropyrimidine
2-{4-[4-(acetyl)piperazin-I-yl]anilino)-4-(l-isopropyl
-2-methyl-IJI imidazol-5-yl)-5- fluoropyrimidine;
2-[4-(4-acetylpiperazin-l-yl)anilino]-4-(I-isopropyl-2
-methyl-111--i midazol-5-yl)pyrimidine;
5-fluoro-4-(1-i
sopropyl-2-methyl-1H-imidazol-5-yl)-N-{4-14-(methoxyac
etyl)piperazin- I- 30 yl]phcnyl}pyrimidin-2-amine;
N-[4-(4-acetylpipcrazin-I-yl)-3-fluorophenyl]-5-fluoro
-4-(1-isopropyl-2-methyl-IH-
imidazol-5-yl)pyrimidin-2-amine; WO 206l}15I G l f'C:
-1 Ifs B 2!}Il~i l]E}113113 -125 AF
[4-(4-acetylpipc{azin-I-yl)-3-fluorophenyl)-4-(1-isopr
opyl-2-methyl-1H-imidazol-5- yl)pyrimidin-2-amine; and
(2R)-1-[4-(4- {
[5-fluoro-4-(1-isopropyl-2-methyl-1H-imidazol-5-yl)pyr
imidin-2- yl]amino)
phenyl)piperazin-1-yl]-1-oxopropan-2-ol; 5 or a
pharmaceutically acceptable salt or an in vivo
hydrolysable ester thereof. 12. A process for
preparing a compound of formula (I), as claimed in any
one of claims 1- 11, or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof, which
process wherein variable groups are, unless otherwise
specified, as defined claim 1, 10 comprises of.
Process a) reaction of a pyrimidine of formula (I1):
NVL (R;)n (11)  wherein Lisa displaceable group; with
an aniline of formula (III): 



15 or Process b) reacting a compound of formula (IV):
N (11%, HN N112 20 (IV) WO 2(P0 V*75;61 P(:7 .+C
B24}firf}E}I1303 -12G with a compound of fommula (V):
(V)  wherein T is 0 or S; Rx may be the same or
different and is selected from C .(,a] kyl; or 5
Process c) reacting a pyrimidine of formula (VI): H
(RI)p 4 S  RtN R  n S (VI) wherein X is a displaceable
group; with a heterocyclyl of formula (VlI.);  (R2),l
to (VII)  or Process d) for compounds of formula (I);
reacting a pyrimidine of formula (VIII) WO
241051075461 PC7'/G 1321H15!{Ifi{33{13 -127 N14 (VIII)
with a compound of formula (IX): 5 (IX)  where Y is a
displaceable group; and thereafter if necessary: 



i) converting a compound of the formula (1) into
another compound of the formula (1);  ii) removing any
protecting groups; 10 iii) forming a pharmaceutically
acceptable salt or in vivo hydrolysable ester. 13. A
pharmaceutical composition which comprises a compound
of formula (1) or a  pharmaceutically acceptable salt
or in viva hydrolysable ester thereof, as claimed in
any one  of claims 1-11, in association with a
pharmaceutically-acceptable diluent or carrier. 15 14.
A compound of the formula (1), or a pharmaceutically
acceptable salt or in viva  hydrolysable ester
thereof, as claimed in any one of claims I-11, for use
in a method of  treatment of the human or animal body
by therapy. 20 15. A compound of the formula (1), or a
pharmaceutically acceptable salt or in viva
hydrolysable ester thereof, as claimed in any one of
claims I-11, for use as a medicament. 16. The use of a
compound of the formula (I), or a pharmaceutically
acceptable salt or in  vivo hydrolysable ester
thereof, as claimed in any one of claims 1- l i , in
the manufacture of a WO 2{305!{375461 -128 I'C 1 IG
B211051000303 medicament for use in the production of
a cell cycle inhibitory, anti-cell-proliferation,
effect  in a warm-blooded annual such as man. 17. The
use of a compound of the formula (I), or a
pharmaceutically acceptable salt or in  5 vivo
hydrolysable ester thereof. as claimed in any one of
claims f-11, in the manufacture of a  medicament for
use in the treatment of cancers, solid tumours and
leukactias, fibroproliferative and differentiative
disorders, psoriasis, rheumatoid arthritis, Kaposi.'s
sarcoma, haemangioma, acute and chronic ncphropathies,
atherorna, atherosclerosis, arterial  restenosis,
autoimmune diseases, acute and chronic inflammation,
bone diseases and ocular 10 diseases with retinal
vessel proliferation, particularly in the treatment of
cancers. 18. The use of a compound of the formula (I),
or a pharmaceutically acceptable salt or in  vivo
hydrolysable ester thereof, as claimed in any one of
claims 1-11, in the manufacture of a  medicament for
use in the treatment of cancer. 15 19 The use
according to claim 18 wherein said cancer is
leukaemia, breast cancer, lung  cancer, colon cancer,
rectal cancer, stomach cancer, pros late cancer,
bladder cancer, cancer of  



the pancreas, ovarian cancer, liver cancer, kidney
cancer, skin cancer and cancer of the vulva, 20 20.
The use of a compound of the formula (1), or a
pharmaceutically acceptable salt or in  vivo
hydrolysable ester thereof, as claimed in any one of
claims 1-11, in the manufacture of a  medicament for
use in the production of a CDK inhibitory effect. 21.
A method for producing a cell cycle inhibitory,
anti-cell-proliferation, effect in a 25 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 (1), as claimed in any
one of  claims 1-11. 22. A method of treating cancers,
solid tumours and leukacmias, fibroproliferative and
30 differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi's sarcoma, haemangioma, acute and
chronic nepluropathies, atberoma, atherosclerosis,
arterial restenosis, autoimmunc  diseases, acute and
chronic inflammation, hone diseases and ocular
diseases with retinal  vessel proliferation, in a
warm-blooded animal, such as man, in need of such
treatment which W O 2005/075461 PCTIG1i20051000303
-129 comprises administering to said animal an
effective amount of a compound of formula (1) or a
pharmaceutically acceptable salt or in vivo
hydrotysable ester thereof, as claimed in any one  of
claims i-1 i. 5 23. 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 (1) or a
pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as  claimed in any one of
claims 1-11. 10 24 A method as claimed in claim 23
wherein said cancer is leukaemia, breast cancer, lung
cancer, colon cancer, rectal cancer, stomach cancer,
pros late cancer, bladder cancer, cancer of  the
pancreas, ovarian cancer, Iiver cancer, kidney cancer,
skin cancer and cancer of the vulva. 25. A method of
producing a c .DK inhibitory effect in a warm-blooded
animal, such as  15 man, in need of such treatment
which comprises administering to said animal an
effective amount of a compound of formula (1) or a
pharmaceutically acceptable sail or in vivo
hydrolysable ester thereof, as claimed in any one of
claims 1-11. 26. A pharmaceutical composition which
comprises a compound of the formula (1), or a  20
pharmaceutically acceptable salt or in vivo
hyditlysable ester thereof, as claimed in any one of
claims I-11, in association with a
pharmaceutically-acceptable 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. 25 27. A pharmaceutical
composition which comprises a compound of the formula
(1), or a  phamraceutically acceptable salt or in vivo
hydrolysablc ester thereof, as claimed in any= one  of
claims I-1I, in association with a
pharmaceutically-acceptable diluent or carri er for
use in  the treatment of cancers, solid tumours and
leukacmias, fibroproliferative and differentiative
disorders, psoriasis, rheumatoid arthritis, Kaposi's
sarcoma, baemangioma, acute and chronic 30
nephropaathies, 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. WO 20051075461 PC17C R2}05l0011303
-130 28. A pharmaceutical composition which comprises
a compound of the formula (1), or a  pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof,
as claimed in any one  of claims 1-11, in association
with a pharmaceutically-acceptable diluent or carrier
for use in  the treatment of cancer in a warm-blooded
animal such as man. 5 29 A pharmaceutical composition
as claimed in claim 28 wherein said cancer is
leukaemia, breast cancer, lung cancer, colon cancer,
rectal cancer, stomach cancer, prostate  cancer,
bladder cancer, cancer of the pancreas, ovarian
cancer, liver cancer, kidney cancer,  skin cancer and
cancer of the vulva. to 30. A pharmaceutical
composition which comprises a compound of the formula
(1), or a  pharmaceutically acceptable salt or in vivo
hydrolys able ester thereof, as claimed in any One  of
claims 1-11, in association with a
pharmaceutically-acceptable diluent or carrier for use
in  the production of a CDK inhibitory effect in a
warm-blooded animal such as man. 15 




