
WO 02/00649 ~ PCT/SE01/01450 -233 CLAIMS 1. The use of a compound of
formula (1)  *164164* s m or a salt, ester or amide thereof; to where X is
O, or S, S(O) or S(O)2, or NR6 where Rb is hydrogen or C1_6alkyl,;  RS is
an optionally substituted 5-membered heteroaromatic ring, Rl, R2, R3, R4
are independently selected from, halo, cyano, nitro, trifluoromethyl,
Cl_3alkyl, NR~R$ (wherein R~ and Rg, which maybe the same or different,
each represents hydrogen or  CI.3alkyl), or -XlR9 (wherein Xl represents a
direct bond, -0-, -CHZ-, -OCO-, carbonyl, -5-,  15 SO-, -sot-, -rrR10co-,
-corrRll 12 13 14 1 11 l2  -, -S02NR -, NR 502- or -NR - (wherein R , R , R
,  R13 and R14 each independently represents hydrogen, C1.3alkyl or
C1.3a1koxyC2.3allcyl), and R9  is selected from one of the following
groups: 1) hydrogen or Ci_Salkyl which may be unsubstituted or which maybe
substituted with one or  more groups selected from hydroxy, fluoro or
amino, 20 2) Ci_SallcyLX2COR15 (wherein X2 represents -O- or -NRIb- (in
which R15 represents hydrogen,  Ci_3alkyl or C1.3a1koxyC2.~alltyl) and R16
represents C1.3allcyl, -NR17R18 or -OR'9 (wherein  R17, Rls and R19 which
may be the same or different each represents hydrogen, C~.3alleyl or C1_
3alkoxyC2.3alkyl)); 



3) Ci_Sa1kylX3R20 (wherein X3 represents -0-, -S-, -SO=, -SOz-, -OCO-,
-NR21C0-, -CONR22-,  z5 -SOZNR23-, -NR24S02- or -NR25- (wherein R21, R'~,
RZ3, R24 and R25 each independently  represents hydrogen, Ci.3alkyl or
Ci_3alkoxyC2.3alkyl) and R20 represents hydrogen, C1.3allcyl,  cyclopentyl,
cyclohexyl or a 5-6-membered saturated heterocyclic group with 1-2  WO
02/00649 PCT/SE01/01450 -234heteroatoms, selected independently from O, S
and N, which Cl_3alkyl group may bear 1 or 2  substituents selected from
oxo, hydroxy, halogeno and Cl.aalkoxy and which cyclic group may  bear 1 or
2 substituents selected from oxo, hydroxy, halogeno, Cl.~alkyl,
Cl.~hydroxyalkyl and  Cl~alkoxy); 5 4) C~_SallcylXaC1_Sallcy1X5R26 (wherein
Xa and XS which maybe the same or different are each  -0-, -5-, -SO-,
-S02-, -NR27CO-, -CONRZ$-, -S02NR29-, -NR30SOZ- or -NR31- (wherein R27,
R28, R29, R30 and R31 each independently represents hydrogen, C1.3alkyl or
C1_3alkoxyC2.  3alkyl) and R26 represents hydrogen or Cl_3alkyl); 5) R32
(wherein R32 is a 5-6-membered saturated heterocyclic group (linked via
cazbon or to nitrogen) with 1-2 heteroatoms, selected independently from O,
S and N, which heterocyclic  group may bear 1 or 2 substituents selected
from oxo, hydroxy; halogeno, Cl~alkyl, C1_  4hydroxyalkyl, Cl.aalkoxy,
Ci~alkoxyCl~alkyl and C1.aa1kylsulphonylCl.aalkyl); 6) C1_Sa11cy1R32
(wherein R32 is as defined hereinbefore);  7) CZ_SalkenylR32 (wherein R32
is as defined hereinbefore);  15 8) C2.5allcyny1R32 (wherein R32 is as
defined hereinbefore); 9) R33 (wherein R33 represents a pyridone group, a
phenyl group or a 5-6-membered aromatic  heterocyclic group (linked via
carbon or nitrogen) with 1-3 heteroatoms selected from O, N  and S, which
pyridone, phenyl or aromatic heterocyclic group may carry up to 5
substituents  on an available carbon atom selected from hydroxy, halogeno,
amino, Ci.aalkyl, Cl~alkoxy,  20 Ci~hydroxyalkyl, Ci.aaminoallcyl,
Cl~allcylamino, Cl.ahydroxyallcoxy, cazboxy, trifluoromethyl, cyano,
-CONR3aR3s and -NR36COR37 (wherein R3a, R35, R36 and R3~, which  maybe the
same or different, each represents hydrogen, Cl~allcyl or
Ci_3alkoxyC2.3alkyl));  10) C1_Salky1R33 (wherein R33 is as defined
hereinbefore); 11) C2_Sallceny1R33 (wherein R33 is as defined
hereinbefore);  25 12) CZ_Salkyny1R33 (wherein R33 is as defined
hereinbefore); 13) C1_SallcyIX6R33 (wherein X6 represents -0-, -5-, -SO-,
-502-, -NR38CO-, -CONR39-, S02NRao_~ _NR41S02- or -NR42- (wherein R38, R39,
Rao, Rai and R42 each independently  represents hydrogen, C1.3alkyl or
C1.3a1koxyC2.3alkyl) and R33 is as defined hereinbefore);  14)
C2_sallcenylX'R33 (wherein X' represents -0-, -S-, -SO-, -SO2-, -NR43CO-,
-CONR4a-, _ 3o SO2NR45-' -~a6SO2- or -NRa'- (wherein Ra3~ Raa~ Rasp Rah and
Ra' each independently  represents hydrogen, C1_3alkyl or
C1.3alkoxyC2.3alkyl) and R33 is as defined hereinbefore);  



WO 02/00649 PCT/SE01/01450 -23515) C2.Salkyny1X8R33 (wherein Xs
represents~~-0-, -S-, -SO-, -SOz-, NR48C0-, -CONR49-, SOZNRso_~ _NR51S02-
or NR52- (wherein Rasp R49~ Rso~ Rsl and R52 each independently represents
hydrogen, C1.3allcyl or C1.3allcoxyCZ_3allcyl) and R33 is as defined
hereinbefore); 16) C1.3allcy1X9C1.3a1ky1R33 (wherein X9 represents -0-,
-5-, -SO-, -SOZ-, -NR53C0_, _ 5 CONR.54-, -S02NR55-, -NR56SO2- or -NR57-
(wherein R53, R54, RSS, R56 and R57 each independently represents hydrogen,
C1.3allcyl or Ci_3alkoxyC2.3alkyl) and R33 is as defined hereinbefore); and
17) C1.3a11cylX9C1_3allcy1R32 (wherein X9 and RZS are as defined
hereinbefore); in the preparation of a medicament for use in the inhibition
of aurora 2 ltinase. 10 2. A method for inhibiting aurora 2 kinase in a
warm blooded animal, such as man, in need of such treatment, which
comprises administering to said animal an effective amount of a compound of
formula (n, as defined in claim 1 or a pharmaceutically acceptable salt, or
an in vivo hydrolysable ester thereof. 15 3. A compound of formula (IA) Rya
R4. 20 or a salt, ester or amide thereof; where X is as defined in relation
to formula (1); Rl~, R2~, R3~, R4~ are equivalent to Rl, RZ, R3, R4 as
defined in relation to formula (I) and Rsa is 25 an optionally substituted
5-membered heteroaromatic ring, subject to the following provisos: (i) that
where Rya is a pyrazole group, it carries a substitutent of formula (k),
(Ii) of (Vl) above, 



WO 02/00649 PCT/SE01/01450 -236(ii) that where X is NH and Rya is a
substituted pyrazolone or tetrazolyl group, at least one of  Rl , RZ~, R3
and R4~ is other than hydrogen; or (iii) that where X is O and Rsa is
1-methyl-4-nitro-lH-imidazol-5-yl, at least one of Rl~, RZ~,  R3~ and R4~
is other than hydrogen; 5 or a pharmaceutically acceptable salt, or an in
vivo hydrolysable ester thereof. 4. A method for inhibiting aurora 2 kinase
in a warm blooded animal, such as man, in  need of such treatment, which
comprises administering to said animal an effective amount of  a compound
of formula (1), as defined in claim 3 or a pharmaceutically acceptable
salt, or an  to in vivo hydrolysable ester thereof. 5. A compound according
to claim 1 or 3 for use in a method of treatment of the human  or animal
body by therapy. 15 6. A pharmaceutical composition comprising a compound
according to claim 1 or 3, in  combination with a pharmaceutically
acceptable carrier. 7. The composition as .recited in Claim 3 wherein Rsa
is selected from the group  consisting of: 20 (a) (b) (d) (e)  



WO 02/00649 I s2 (fl R N-N  / ~ ~ \ s~ Rsz Rsz (~) a) PCT/SE01/01450 R~
(h) wherein where Rho , R6i and Rfi2 are independently selected from
hydrogen or a substituent  5 group and * indicates the point of attachment
to the group X in formula (IA). 8. The composition as recited in Claim 7
wherein Rho, R6i or R62 is a group of subformula (k): 4 



wherein p and q are independently 0 or 1 and Rl' and Rl" are independently
hydrogen,  hydroxy, optionally substituted alkyl, optionally substituted
cycloalkyl, halogen, cyano,  optionally substitued alkyl, or optionally
substituted alkyenyl, wherein Rl' can form with Rl" 15 a 3 to 6 membered
ring; wherein T is C=O, SO,,, C(=NOR)CO, C(O)C(O), C=NCN, or  CV=NO or
wherein n = 0, 1 or 2 and V is independently R63 or N(Rss)Rea wherein Rb3
and  R64 are independently selected from hydrogen, optionally substituted
hydracarbyl or  optionally substituted heterocyclyl, or R6~ and R64
together with the nitrogen atom to which  they are attached form an
optionally substituted heterocyclic ring.  WO 02/00649 PCT/SE01/01450
-2389. The composition as recited in Claim 7 wherein Rho, R6i or R62 is a
group of subformula: (CRi'Ri")p~(~1~)/T~(CHRi')~~ R7o q (~ 5 wherein p and
q are independently 0 or 1, and r is 0, 1, 2, 3 or 4 and wherein R and R'
are  independently hydrogen, hydroxy, optionally substituted alkyl,
optionally substituted  cycloalkyl, halogen, cyano, optionally substitued
alkyl, optionally substituted alkyenyl,  wherein R can form with R' a 3 to
6 membered ring; wherein T is C=O, SOn, C(=NOR)CO,  C(O)C(O), C=NCN, or
CV=NO or wherein n = 0, 1 or 2 and V is independently R63 or l0 N(R63)R`~
wherein R63 and R64 are independently selected from hydrogen, optionally
substituted hydrocarbyl or optionally substituted heterocyclyl, or R63 and
R64 together with  the nitrogen atom to which they are attached form an
optionally substituted heterocyclic ring;  wherein R70 is hydrogen, hydroxy
(other than where q is 0), C1.6alkyl, Cl~alkoxy, amino,  N-Cl_6alkylamino,
N,N-(C1.6alkyl)Zamino, hydroxyC2.6allcoxy, C1~alkoxyC2.salkoxy, 15
aminoC2.6alkoxy, N-C1.6a1kylaminoCZ.6alkoxy,
N,N-(Cl.salkyl)2aminoC2_balkoxy or  C3_~cycloalkyl, or R7 is of the Formula
(IIl): -K-J 20 wherein J is aryl, heteroaryl or heterocyclyl and K is a
bond, oxy, imino, N(C1.6alkyl)imino, oxyC1_6allcylene, iminoCl.balkylene,
N-(Cl~alkyl)iminoC~.salkylene,  -NHC(O) -, -SOZNH-, -NHSOZ- or
-NHC(O)-Cl~alkylene. 



25 10. The composition as recited in Claim 7 wherein Rsa is represented by:
61 S  (a)  WO 02/00649 PCT/SE01/01450 -239andwherein R6 is halogen, CN, OI
CONR63 R64~ and wherein R61 is sub-formula (k): (k) wherein p and q are
independently 0 or 1 and RI' and Rl" are innedpendently  hydrogen, hydroxy,
optionally substituted alleyl, optionally substituted cycloalkyl, halogen,
cyano, optionally substitued alkyl, optionally substituted alkyenyl, Rl'
can form with Rl" a 3 to to 6 membered ring; wherein T is C=O, SOn,
C(=NOR)CO, C(O)C(O)}, C=NCN, or V NO or  wherein n = 0, 1 or 2 and V is
independently R63 or N(Reg)R6a wherein R63 and R64 are  independently
selected from hydrogen, optionally substituted hydrocarbyl or optionally
substituted heterocyclyl, or R63 and R64 together with the nitrogen atom to
which they are  attached form an optionally substituted heterocyclic ring.
15 11. The composition as recited in Claim 7 wherein RS$ is represented by:
Rsa 



Rs~  /\ \ S (a) 20 and wherein R60 is halogen, CN, or CONRe3 R6a~ and
wherein 1261 is sub-formula (k): 25 (CR~'R~")P~(~1~)Q T\(CHRi')~~ Rio  WO
02/00649 PCT/SE01/01450 -240 wherein p and q are independently 0 or 1, r is
0, 1, 2, 3 or 4 and R and R' are independently  hydrogen, hydroxy,
optionally substituted alkyl, optionally substituted cycloalkyl, halogen, 5
cyano, optionally substitued alkyl, optionally substituted alkyenyl, R can
form with the other  R group a 3 to 6 membered ring; wherein T is C=O, SOA,
C(=NOR)CO, C(O)C(O)), C=NCN,  or V=NO or wherein n = 0, 1 or 2 and V is
independently R63 or N(R6s)R6a wherein R63 and  R64 are independently
selected from hydrogen, optionally substituted hydrocarbyl or  optionally
substituted heterocyclyl, or R63 and R64 together with the nitrogen atom to
which l0 they aze attached form an optionally substituted heterocyclic
ring; wherein R70 is hydrogen,  hydroxy (other than where q is 0),
C1_balkyl, Cl.sallcoxy, amino, N-Cl.salk}rlamino,  N,N-(Cl_6alkyl)Zamino,
hydroxyC2_6alkoxy, C1.6a1koxyC2.6alkoxy, aminoC2.salkoxy,
N-C1.6allcylaminoC2.~alkoxy, N,N-(Cl~alkyl)~aminoC2_salkoxy or
C3_~cycloalkyl. 15 12. The composition as recited in Claim 7 wherein RSa is
represented by: S Rs~ 



(a) and wherein R60 is halogen, CN, or CONR63 Rte, and wherein R61 is
sub-formula (k): 20 (CR~'R~")P~~1~)9 T\(CHR~')r~ Rio ~) 25 wherein p and q
are independently 0 or 1, r is 0, 1, 2, 3 or 4 and R and R' are
independently  hydrogen, hydroxy, optionally substituted alkyl, optionally
substituted cycloalkyl, halogen,  WO 02!00649 PCT/SE01/01450 -Zaicyano,
optionally substitued alkyl, optionally substituted alkyenyl, R can form
with the other R group a 3 to 6 membered ring; wherein T is C=O, SOA,
C(=NOR)C0, C(O)C(0)}, C-NCN, or V=NO or wherein n = 0, 1 or 2 and V is
independently R63 or N(Res)R6a wherein R63 and R64 are independently
selected from hydrogen, optionally substituted hydrocarbyl or 5 optionally
substituted heterocyclyl, or R63 and Rb4 together with the nitrogen atom to
which they are attached form an optionally substituted heterocyclic ring;
wherein R70 is of the Formula (IIl~: -K-J 10 wherein J is aryl, heteroaryl
or heterocyclyl and K is a bond, oxy, imino, N-(Cl.~alkyl)imino,
oxyC1_6alkylene, iminoC1_6allcylene, N-(Cl.~alkyl)iminoCl_6alkylene,
-NHC(O) -, -S02NH-, NHS02- or -NHC(O)-C1.6allcylene-, 



and any aryl, heteroaryl or heterocyclyl group in a R70 group maybe
optionally substituted by 15 one or more groups selected from hydroxy,
halo, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl,
formyl, sulphamoyl, C1_6alkyl, C2~alkenyl, C2.6alkynyl, C1.6alkoxy,
-O-(C1.3alkyl)-0-, C1~a1ky1S(O)n- (wherein n is 0-2), N-Cl~alkylamino,
N,N-(C1.6allcyl)2amino, Cl.~alkoxycarbonyl, N-Cl~alkylcarbamoyl,
N,N-(C1.6alkyl)ZCarbamoyl, CZ.ballcanoyl, Cl.~allcauoyloxy,
C1.6allcanoylamino, 20 N-Ci_6alkylsulphamoyl, N,N-(Ci_6alkyl)ZSUlphamoyl,
Cl~allcylsulphonylamino and C i.6allcylsulphonyl-N-(C l~alkyl)amino, or any
aryl, heteroaryl ~or heterocyclyl group in a R70 group maybe optionally
substituted with one or more groups of the Formula (TV): 25 -B1- (CH~p Ai
wherein Al is halo, hydroxy, C1.6alkoxy, cyano, amino, N-C1.6alkylamino,
N,N-(Cl.salkyl)Zamino, carboxy, Cl_6alkoxycarbonyl, carbamoyl, N
C1.6alkylcarbamoyl or N,N-(Ci_6alkyl)ZCarbamoyl, p is 1 - 6, and B1 is a
bond, oxy, imino, N-(C1_6alkyl)imino or 30 -NHC(O)-, with the proviso that
p is 2 or more unless B1 is a bond or -NHC(O)-; or any aryl, heteroaryl or
heterocyclyl group in a R70 group maybe optionally substituted with one or
more groups of the Formula (V):  WO 02!00649 PCT/SE01/01450 -242 E1 D' M
wherein D1 is aryl, heteroaryl or heterocyclyl and El is a bond,
C1_6allcylene, oxyCi.6alkylene, 5 oxy, imino, N-(Cl.salkyl)imino,
iminoC1.6alkylene, N-(C1.6alkyl)-iminoCl.salkylene, 



Cl_6alkylene-oxyC1.6alkylene, Ci.salkylene-iminoCl_balkylene,
C1.6alkylene-N-(Cl.~alkyl)iminoCi_6allcylene, NHC(O}-, -NHSOz-, -SOzNH- or
-NHC(O)-Cl~alkylene-, and any aryl, heteroaryl or heterocyclyl group in a
substituent on D1 maybe optionally substituted with one or more groups
selected from hydroxy, halo, C1.6allry1, Cl.salkoxy, carboxy, l0
Cl_6allcoxycarbonyl, carbamoyl, N-Cl.sallrylcarbamoyl,
N-(Cl~allcyl)zcarbamoyl, C2_6alkanoyl, amino, N-Cl.salkylamino and
N,N-(Cl.salkyl)zamino, and any C3_~cycloalkyl or heterocyclyl group in a
R70 group maybe optionally substituted with one or two oxo or thioxo
substituents, . and any of the R70 groups defined hereinbefore which
comprises a CHz group which is 15 attached to 2 carbon atoms or a CH3 group
which is attached to a carbon atom may optionally bear on each said CHz or
CH3 group a substituent selected from hydroxy, amino, Cl_6alkoxy,
N-Cl.~allrylamino, N,N-(C1_6allryl)zamino and heterocyclyl. 13. A method
for inhibiting aurora 2 ltinase in a warm blooded animal, such as man, in
20 need of such treatment, which comprises administering to said animal an
effective amount of a compound of formula (n, as defined in any one of
Claims 7-12 or a pharmaceutically acceptable salt, or an in vivo
hydrolysable ester thereof. 14. A compound as in any one of Claims 7-12,
for use in a method of treatment of the 25 human or animal body by therapy.
15. A pharmaceutical composition comprising a compound according to Claims
7-12 in combination with a pharmaceutically acceptable carrier. 30 16. A
method for inhibiting aurora 2 kinase in a warm blooded animal, such as
man, in need of such treatment, which comprises administering to said
animal an effective amount of  WO 02!00649 PCT/SE01/01450 -243a compound of
any one of Claims 7-12 or a pharmaceutically acceptable salt, or an in vivo
hydrolysable ester thereof. 5 


