
PYRAZOLYLAMINOPYRIDINE DERIVATIVES USEFUL AS KINASE
INHIBITORS Field of the invention The present
invention relates to novel pyrazole derivatives, their
pharmaceutical compositions and methods of use. In
addition, the present invention relates to therapeutic
methods for the treatment and prevention of cancers
and to the use of these pyrazole derivatives in the
manufacture of medicaments for use in the treatment
and prevention of cancers. Background of the invention
Receptor tyrosine kinases (RTK' s) are a sub-family of
protein kinases that play a critical role in cell
signalling and are involved in a variety of cancer
related processes including cell proliferation,
survival, angiogenesis and metastasis. Currently up to
100 different RTK' s including tropomyosin-related
kinases (Trk's) have been identified. Trk's are the
high affinity receptors activated by a group of
soluble growth factors called neurotrophins (NT). The
Trk receptor family has three members - TrkA, TrkB and
TrIcC. Among the NTs there are (i) nerve growth factor
(NGF) which activates TrkA, (ii) brain-derived growth
factor (BDNF) andNT-4/5 which activate TrkB and (iii)
NT3 which activates TrkC. Each Trk receptor contains
an extra-cellular domain (ligand binding), a
trans-membrane region and an intra-cellular domain
(including kinase domain). Upon binding of the ligand,
the kinase catalyzes auto-phosphorylation and triggers
downstream signal transduction pathways. Trk's are
widely expressed in neuronal tissue during its
development where Trk's are critical for the
maintenance and survival of these cells. A
post-embryonic role for the Trk/neurotrophin axis (or
pathway), however, remains in question. There are
reports showing that Trk's play important role in both
development and function of the nervous system
(Patapoutian, A. et al Current Opinion in
Neurobiology, 2001, 11, 272-280). In the past decade,
a considerable number of literature documentations
linking Trk signalling with cancer have published. For
example, while Trk's are expressed at low levels
outside the nervous system in the adult, Trk
expression is increased in late stage prostate
cancers. Both normal prostate tissue and androgen-
dependent prostate tumours express low levels of Trk A
and undetectable levels of Trk B and C. However, all
isoforms of Trk receptors as well as their cognate
ligands are up-regulated in late stage,
androgenindependent prostate cancer. There is
additional evidence that these late stage prostate
cancercells become dependent on the Trk/neurotrophin
axis for their survival. Therefore, Trk inhibitors may
yield a class of apoptosis-inducing agents specific
for androgen- independent prostate cancer (Weeraratna,
A. T. et al The Prostate, 2000, 45, 140-148).
Furthermore, very recent literature also shows that
over-expression, activation, amplification and/or
mutation of Trie's are associated with secretory
breast carcinoma {Cancer Cell, 2002, 2, 367-376),
colorectal cancer (Bardelli et al Science, 2003, 300,
949-949) and ovarian cancer (Davidson, B. et al
Clinical Cancer Research, 2003, 9, 2248-2259). There
are a few reports of selective Trie tyrosine kinase
inhibitors. Cephalon described CEP-751, CEP-701
(George, D. et al Cancer Research, 1999, 59,
2395-2341) and other indolocarbazole analogues (WOOl
14380) as Trk inhibitors. It was shown that CEP-701
and/or CEP751, when combined with surgically or
chemically induced androgen ablation, offered better
efficacy compared with mono-therapy alone.
GlaxoSmithKline disclosed certain oxindole compounds
as Trk A inhibitors in WO0220479 and WO0220513.
Recently, Japan Tobacco reported pyrazolyl condensed
cyclic compounds as Trk inhibitors (JP2003231687A). In
addition to the above, Vertex Pharmaceuticals have
described pyrazole compounds as inhibitors of GSK3,
Aurora, etc. in WO0250065, WO0262789,WO03027111 and
WO200437814; and AstraZeneca have reported pyrazole
compounds as inhibitors against IGF-I receptor kinase
(WO0348133). Summary of the invention In accordance
with the present invention, the applicants have hereby
discovered novel pyrazole compounds, or
pharmaceutically acceptable salts thereof, which
possess Trk kinase inhibitory activity and are
accordingly useful for their anti-proliferation and/or
proapoptotic (such as anti-cancer) activity and in
methods of treatment of the human or animal body. The
invention also relates to processes for the
manufacture of said pyrazole compounds, or
pharmaceutically acceptable salts thereof, to
pharmaceutical compositions containing them and to
their use in the manufacture of medicaments for use in
the production of an anti-proliferation and/or
proapoptotic effect in warm-blooded animals such as
man. Also in accordance with the present invention the
applicants provide methods of using such pyrazole
compounds, or pharmaceutically acceptable salts
thereof, in the treatment of cancer. The properties of
the compounds claimed in this invention are expected
to be of value in the treatment of disease states
associated with cell proliferation such as cancers
(solidtumors and leukemia), fibroproliferative and
differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi's sarcoma, haemangioma, acute and
chronic nephropathies, atheroma, atherosclerosis,
arterial restenosis, autoimmune diseases, acute and
chronic inflammation, bone diseases and ocular
diseases with retinal vessel proliferation.
Furthermore, the compounds, or pharmaceutically
acceptable salts thereof, of the invention are
expected to be of value in the treatment or
prophylaxis of cancers selected from congenital
fibrosarcoma, mesoblastic nephroma, mesothelioma,
acute myeloblastic leukemia, acute lymphocytic
leukemia, multiple myeloma, melanoma, oesophageal
cancer, myeloma, hepatocellular, pancreatic, cervical
cancer, Ewings sarcoma, neuroblastoma, Kaposi sarcoma,
ovarian cancer, breast cancer including secretory
breast cancer, colorectal cancer, prostate cancer
including hormone refractory prostate cancer, bladder
cancer, melanoma, lung cancer - non small cell lung
cancer (NSCLC), and small cell lung cancer (SCLC),
gastric cancer, head and neck cancer, renal cancer,
lymphoma, thyroid cancer including papillary thyroid
cancer, mesothelioma and leukaemia; particularly
ovarian cancer, breast cancer, colorectal cancer,
prostate cancer and lung cancer - NSCLC and SCLC; more
particularly prostate cancer; and more particularly
hormone refractory prostate cancer. Detailed
description of the invention Accordingly, the present
invention provides a compound of formula (I): (I)
wherein: R and R2 are independently selected from
hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, C1-6alkyl, C2-6alkenyl, C2-6alkynyl,
C1-6alkoxy, C alkanoyl, C1-6alkanoyloxy,
iV-(C1-6alkyl)amino, ,L-(C 1-6alkyl)2amino,
C1-6alkanoylamino, iV-(C1-6alkyl)carbamoyl,
iV,iV-(C1-6alkyl) 2carbamoyl, C1-6alkylS(O) a wherein
a is 0 to 2,
C1-6alkoxycarbonyl,N-(C1-6alkyl)sulphamoyl, N, -(C
1-6alkyl)2sulrhamoyl, C1-6alkylsulphonylamino,
carbocyclyl or heterocyclyl; wherein R1 and R2
independently of each other may be optionally
substituted on carbon by one or more R6; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R7; one of X1, X2, X3 and X4 is =N-, the
other three are independently selected from =CR8-,
=CR9- and=CR 10-; R3 is hydrogen or optionally
substituted C1-6alkyl; wherein said optional
substituents are selected from one or more R1 1; R4
and R34 are independently selected from hydrogen,
halo, nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C1-6alkyl,
C2-6alkenyl, C2-6alkynyl, Ci-6alkoxy, C1-6alkanoyl,
C1-6alkanoyloxy, N-(Ci -6alkyl)amino, N,N-(C
1-6alkyl)2amino, C1-6alkanoylamino,
N-(C1-6alkyl)carbamoyl, N,N-(C 1-6alkyl)2carbamoyl,
C1- aIlCyIS(O) wherein a is 0 to 2,
C1-6alkoxycarbonyl, -(C 1-6alkyl)sulphamoyl, N N-(C
1-6alkyl) 2sulphamoyl, Q.ealkylsulphonylamino,
carbocyclyl or heterocyclyl; wherein R4 and R34 may be
independently optionally substituted on carbon by one
or more R12; and wherein if said heterocyclyl contains
an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R13 ; A is a
direct bond or C1-2alkylene; wherein said C1-2alkylene
may be optionally substituted by one or more R14 ;
Ring C is carbocyclyl or heterocyclyl; wherein if said
heterocyclyl contains an -NHmoiety that nitrogen may
be optionally substituted by a group selected from R15
; R5 is selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, C1-6alkyl, C2-6alkenyl, C2-6alkynyl,
C1-6alkoxy, C^alkanoyl, C1-6alkanoyloxy, N-(C
1-6alkyl)amino, N N-(C1-6alkyl) 2amino,
C1-6alkanoylamino, N-(C1-6alkyl)carbamoyl, JV, -(C
1-6alkyl)2carbamoyl, C1-6alkylS(O) a wherein a is 0 to
2, C1-6alkoxycarbonyl, N-(C1-6alkyl)sulphamoyl, N,N-(C
1.6alkyl)2sulphamoyl, C1-6alkylsulphonylamino,
carbocyclyl-R 37- or heterocyclyl-R 38-; wherein R5
may be optionally substituted on carbon by one or more
R16; and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R17; n is 0, 1, 2 or 3; wherein
the values of R5 may be the same or different; R8, R9
and R10 are independently selected from hydrogen,
halo, nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C1-6alkyl,
C2-6alkenyl,C2-6alkynyl, C1-6alkoxy, C1-6alkanoyl,
C1-6alkanoyloxy, iV-(C1-6alkyi)amino, iV, -(Ci
-6alkyl) 2amino, C1-6alkanoylamino, -(C
1-6alkyi)carbamoyl, L -(Ci -6alkyl)2carbamoyl,
Ci-6alkylS(O) a wherein a is 0 to 2,
Ci-6alkoxycarbonyl, -(C1-6alkyl)sulphamoyl, L
-(C1-6alkyl)2sulphamoyl, C1-6alkylsulphonylamino,
carbocyclyl-R 25- or heterocyclyl-R 26-; wherein R8,
R9 and R10 independently of each other may be
optionally substituted on carbon by one or more R18;
and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R19 ; R6, R11, R12, R14, R16 and
R18 are independently selected from halo, nitro,
cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C1-6alkyl,
C2-6alkenyl, C2-6alkynyl, C1-6alkoxy, C1-6alkanoyl,
C1-6alkanoyloxy, iV, -(C 1-6ahcyl)2amino,
C1-6alkanoylamino, -(C 1-6alkyi)carbamoyl,
-(C1-6alkyl) 2carbamoyl, C1-6alkylS(O) a wherein a is
0 to 2, C1-6alkoxycarbonyl, -(C1-6aLkyl)sulphamoyl,
iV,iV-(C1-6alkyl)2sulphamoyl, C1-6alkylsulphonylamino,
carbocyclyl-R 27- or heterocyclyl-R 28-; wherein R6,
R11, R12, R14, R16 and R18 independently of each other
may be optionally substituted on carbon by one or more
R20; and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R2 1; R7, R13, R15, R17, R19 and
R21 are independently selected from C1-6alkyl,
C1-6alkanoyl, C1-6alkylsulphonyl, C1-6alkoxycarbonyl,
carbamoyl, iV-(C1-6alkyl)carbamoyl, L
iV-(C1-6alkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl; wherein R7, R13, R15,
R17, R19 and R2 1 independently of each other may be
optionally substituted on carbon by on or more R22; 



R20 and R22 are independently selected from halo,
nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Q.ealkyl,
C2-6alkenyl, C2-6alkynyl, - alkoxy, - alkanoyl,
C1-6alkanoyloxy, N -(C 1-6alkyl) 2amino,
C1-6alkanoylamino, iV-(C1-6alkyl)carbamoyl, ,
-(C1-6alkyl) 2carbamoyl, C1-6alkylS(O) a wherein a is
0 to 2, Q-ealkoxycarbonyl, N-(C1-6alkyl)sulphamoyl, ,
-(Ci -6alkyl)2sulphamoyl, C1-6alkylsulphonylamino,
C1-6alkylsulphonyl- -(C 1-6alkyl)amino, carbocyclyl-R
35- or heterocyclyl-R 36-; wherein R20 and R22
independently of each other may be optionally
substituted on carbon by one or more R23; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R24;R25, R26, R27, R28, R35, R36, R37
and R38 are independently selected from a direct bond,
-0-, -N(R 29)-, -C(O)-, -N(R 30)C(O)-, -C(O)N(R 3 1)-,
-S(O) 8-, -NH=CH-, -SO2N(R 32)- or -N(R 33)SO 2-;
wherein R29, R30, R31 R32 and R33 are independently
selected from hydrogen or C1-6alkyl and s is 0-2; R23
is selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, trifluoromethyl, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, methyl, ethyl,
methoxy, ethoxy, acetyl, acetoxy, methylamino,
ethylamino, dimethylamino, diethylamino,
JV-methyl-iV-ethylamino, acetylamino,
iV-methylcarbamoyl, iV-ethylcarbamoyl,
JV,iV-dimethylcarbamoyl, A iV-diethylcarbamoyl,
-methyl-iV-ethylcarbamoyl, methylthio, ethylthio,
methylsulphinyl, ethylsulphinyl, mesyl,
ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
-methylsulphamoyl, -ethylsulphamoyl, ,
-dimethylsulphamoyl, iV-diethylsulphamoyl,
-methyl-iV-ethylsulphamoyl or phenyl; and R2 is
selected from C1-6alkyl, C1-6alkanoyl,
C1-6alkylsulphonyl, C1-6alkoxycarbonyl, carbamoyl,
JV-(C1-6alkyl)carbamoyl, i\ iV-(C1-6alkyl)carbamoyl,
benzyl, benzyloxycarbonyl, benzoyl and
phenylsulphonyl; or a pharmaceutically acceptable salt
thereof. According to a further feature of the present
invention there is provided a compound of formula (I)
which is a compound of formula (Ia): (Ia) wherein: R1
and R2 are independently selected from hydrogen, halo,
nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C1-6alkyl,
C2-6alkenyl, C2-6alkynyl, C!.6alkoxy, C1-6alkanoyl,
Ci-6alkanoyloxy, JV-(C1-6alkyi)amino,
iV,iV-(C1.6alkyl) 2amino, C1-6alkanoylamino,
iV-(C1-6alkyl)carbamoyl, iV,iV-(Ci-6aIkyl)2carbamoyl,
C1-OaIlCyIS(O) wherein a is 0 to 2,
C1-6alkoxycarbonyl,JV-(Ci-6alkyl)sulphamoyl, N
N-(Ci-6alkyl) 2sulphamoyl, C1-6alkylsul rhonylamino,
carbocyclyl or heterocyclyl; wherein R1 and R2
independently of each other may be optionally
substituted on carbon by one or more R6; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R7; one of X1, X2, X3 and X4 is =N-, the
other three are independently selected from =CR8-,
=CR9- and=CR 10-; R3 is hydrogen or optionally
substituted Ci-6alkyl; wherein said optional
substituents are selected from one or more R1 1; R4 is
selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, C1-6allcyl, C2-6alkenyl, C2-6alkynyl,
C1-6alkoxy, C1-6alkanoyl, C1-6alkanoyloxy, -(C
1-6alkyl)amino, iV-(C1-6alkyl) 2amino,
C1-6alkanoylamino, iV-(C1-6alkyl)carbamoyl, N, -(C
1-6alkyl) 2carbamoyl, C1-6alkylS(O) a wherein a is 0
to 2, C1-6alkoxycarbonyl, iV-(C1-6alkyl)sulphamoyl,
,7V-(C1-6alkyl) 2sulphamoyl, C1-6alkylsulphonylamino,
carbocyclyl or heterocyclyl; wherein R4 may be
optionally substituted on carbon by one or more R12 ;
and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R13 ; A is a direct bond or
wherein said C1-2alkylene may be optionally
substituted by one or more R14 ; Ring C is carbocyclyl
or heterocyclyl; wherein if said heterocyclyl contains
an -NHmoiety that nitrogen may be optionally
substituted by a group selected from R15 ; R5 is
selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, C1-6alkyl, C2-6alkenyl, C2-6alkynyl,
C1-6alkoxy, C1-6alkanoyl, C1-6alkanoyloxy,
C1-6alkanoylamino, -(C 1-6alkyl)carbamoyl, L
L/-(C1-6alkyl) 2carbamoyl, C1-6alkylS(O) a wherein a
is 0 to 2, C1-6alkoxycarbonyl,
JV-(C1-6alkyi)sulphamoyl, JV, -(C 1-6alkyl)
2sulphamoyl, C1-6alkylsulphonylamino, carbocyclyl or
heterocyclyl; wherein R5 may be optionally substituted
on carbon by one or more R16; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may
be optionally substituted by a group selected from
R17; n is 0, 1, 2 or 3; wherein the values of R5 may
be the same or different; R8, R9 and R10 are
independently selected from hydrogen, halo, nitro,
cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C1-6alkyl,
C2-6alkenyl,C2-6alkynyl, C1-6alkoxy, Ci- alkanoyl,
C^allcanoyloxy, -(Ci- 6alkyl)arnmo, iV,iV-(Ci-6alkyl)
2amino, C1-6alkanoylamino, -(C 1-6alkyl)carbamoyl, ,
-(Ci -6alkyl) 2carbamoyl, C1-OaIlCyIS(O) wherein a is
0 to 2, C1-6alkoxycarbonyl, -(Ci -6alkyl)sulphamoyl,
iV-(C1.6alkyl) 2sulphamoyl, C1-6alkylsulphonylamino,
carbocyclyl-R 25- or heterocyclyl-R 26-; wherein R8,
R9 and R10 independently of each other may be
optionally substituted on carbon by one or more R18;
and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R19 ; R6, R 11, R 12 R 14, R 16
and R 18 are independently selected from halo, nitro,
cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Ci-6alkyl,
C2-6alkenyl, C2-6alkynyl, C1-6alkoxy, C^allcanoyl,
C1-6alkanoyloxy, JV-(C1-6alkyl)amino,
iV,iV-(C1-6alkyl) 2amino, C1-6alkanoylamino,
iV-(C1-6alkyl)carbamoyl, iV,iV-(Ci-6allcyl)2carbamoyl,
C1-6alkylS(O) a wherein a is 0 to 2,
C1-6alkoxycarbonyl, iV-(C1-6alkyl)sulphamoyl,
iV,iV-(C1-6alkyl) 2sulphamoyl,
C1-6alkylsulphonylamino, carbocyclyl-R 27- or
heterocyclyl-R 28-; wherein R6, R11, R12, R14, R16 and
R18 independently of each other may b e optionally
substituted on carbon by one or more R20; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R2 1; R7, R13, R 15, R 17, R 19 and R21
are independently selected from Ci-6alkyl,
C1-6alkanoyl, C^alkylsulphonyl, C1-6alkoxycarbonyl,
carbamoyl, iV-(C1-6alkyl)carbamoyl, L
iV-(C1-6alkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl; wherein R , R , R , R , R
and R independently of each other may be optionally
substituted on carbon by on or more R22; R20 and R22
are independently selected from halo, nitro, cyano,
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, C1-6alkyl, C2-6alkenyl,
C2-6alkynyl, C1-6alkoxy, Q^alkanoyl, C1-6alkanoyloxy,
TV-(C1-6alkyi)amino, 7V,7V-(C1-6alkyl) 2amino, -
alkanoylamino, JV-(C1-6alkyl)carbamoyl, L
iV-(C1-6alkyl) 2carbamoyl, C1-6alkylS(O) a wherein a
is 0 to 2, C1-6alkoxycarbonyl,
7V-(C1-6alkyl)sulphamoyl, JV,JV-(Ci.6alkyl)
2sulphamoyl, Ci. 6alkylsulphonylamino, carbocyclyl or
heterocyclyl; wherein R20 and R22 independently of
each other may b e optionally substituted on carbon by
one or more R ; and wherein if said heterocyclyl
contains an -NHmoiety that nitrogen may be optionally
substituted by a group selected from R24;R25, R26, R27
and R28 are independently selected from a direct bond,
-O-, -N(R 29)-, -C(O)-, -N(R 30)C(O)-, -C(O)N(R 3 1)-,
-S(O) - -SO2N(R 32)- or -N(R33)SO2-; wherein R29, R30,
R31, R32 and R33 are independently selected from
hydrogen or C1-6alkyl and s is 0-2; R23 is selected
from halo, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, iV-methyl-iV-ethylamino, acetylamino,
iV-methylcarbamoyl, iV-ethylcarbamoyl,
iV-dimethylcarbamoyl, ,JV-diethylcarbamoyl,
N-methyl-7V-ethylcarbamoyL methylthio, ethylthio,
methylsulphinyl, ethylsulphinyl, mesyl,
ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
iV-methylsulphamoyl, JV-ethylsulphamoyl,
JV-dimethylsulphamoyl, iV,iV-diethylsurphamoyl or
JV-methyl-LT-ethylsulphamoyl; and R24 is selected from
Ci-6alkyl, Ci-6alkanoyl, C1-6alkylsulphonyl,
C1-6alkoxycarbonyl, carbamoyl,
iV-(Ci-6alkyl)carbamoyl, N,N-(C\ al y)carbwaoyl,
benzyl, benzyloxycarbonyl, benzoyl and
phenylsulphonyl; or a pharmaceutically acceptable salt
thereof. Accordingly to a further feature of the
present invention there is provided a compound of
formula (I) wherein: R1 and R2 are independently
selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, C1-6alkyl, C2-6alkenyl, C2-6alkynyl,
C1-6alkoxy, C1-6alkanoyl, C1-6alkanoyloxy,
iV-(C1-6alkyl)amino, iV,L/-(C1-6alkyl) 2amino,
Q-galkanoylamino, 7V-(C1-6alkyl)carbamoyl, L -(C
1-6alkyl) 2carbamoyl, Ci.6alkylS(0) a wherein a is 0
to 2, C1-6alkoxycarbonyl, iV-(Ci-6alkyl)sulphamoyl, L
-(C 1-6alkyl) 2sulrhamoyl, C1-6alkylsulphonylamino,
carbocyclyl or heterocyclyl; wherein R1 and R2
independently of each other may be optionally
substituted on carbon by one or more R6; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R7; one of X1, X2, X3 and X4 is =N-, the
other three are independently selected from =CR8-,
CR9- and=CR 10-; R3 is hydrogen or optionally
substituted C1-6alkyl; wherein said optional
substiruents are selected from one or more R1! ; R4
and R34 are independently selected from hydrogen,
halo, nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Q^a-kyl,
C2-6alkenyl, C2-6alkynyl, Q.ealkoxy, Q^alkanoyl,
Ci-6alkanoyloxy, -(Ci -6alkyl)ammo,, -(C 1-6alkyl)
2amino, Q^alkanoylamino, iV-(C1-6alkyl)carbarnoyl, iV,
-(C 1-6alkyl) 2carbamoyl 5 C1-6alkylS(O) a wherein a
is 0 to 2, C1-6alkoxycarbonyl, iV, -(C 1-6alkyl)
2sulphamoyl, C - dalkylsulphonyla piino, carbocyclyl
or heterocyclyl; wherein R4 and R34 may be
independently optionally substituted on carbon by one
or more R12 ; and wherein if said heterocyclyl
contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R13 ;
A is a direct bond or C1-2alkylene; wherein said
C1-2alkylene may be optionally substituted by one or
more R14 ; Ring C is carbocyclyl or heterocyclyl;
wherein if said heterocyclyl contains an -NHmoiety
that nitrogen may be optionally substituted by a group
selected from R15 ; R5 is selected from halo, nitro,
cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C1-6alkyl,
C2-6alkenyl, C2-6alkynyl, C1-6alkoxy, C1-6alkanoyl,
Ci-6alkanoyloxy, iV-(C1-6alkyl)amino, ,AT-(C1-6alkyl)
2amino, C1-6alkanoylamino, iV-(C1-6alkyl)carbamoyl, L
iV-(Ci-6alkyl) 2carbamoyl, C1-6alkylS(O) a 



wherein a is 0 to 2, C1-6alkoxycarbonyl,
iV-(C1-6alkyl)sulpharnoyl, JV, -(C 1-6alkyl)
2sulphamoyl, C1-6alkylsulphonylamino, carbocyclyl or
heterocyclyl; wherein R5 may be optionally substituted
on carbon by one or more R16; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may
be optionally substituted by a group selected from R17
; n is 0, 1, 2 or 3; wherein the values of R5 may be
the same or different; R8, R9 and R10 are
independently selected from hydrogen, halo, nitro,
cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C1-6alkyl,
C2-6alkenyl, C2-6alkynyl, Ci- alkoxy, Ci-6alkanoyL
Ci-6alkanoyloxy, iV-(C1-6alkyl)amino, i\ -(C 1-6alkyl)
2amino, C1-6alkanoylamino, 7V-(C1-6alkyl)carbamoyl,
iV,iV-(C1-6alkyl) 2carbamoyl, C1-6alkylS(O) a wherein
a is 0 to 2, Q.ealkoxycarbonyl, Ci
6alkylsulphonylamino, carbocyclyl-R 25- or
heterocyclyl-R 26-; wherein R8, R9 and R10
independently of each other may be optionally
substituted on carbon by one or more R18; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R19 ; R6, R11, R12, R14, R 16 and R18
are independently selected from halo, nitro, cyano,
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, C1-6alkyl, C2-6alkenyl,
C2-6alkynyl, Ci-6alkoxy, C1-6alkanoyl, - alkanoyloxy,
iV-(C1-6alkyl)amino,L -(C 1-6alkyl) 2amino,
C1.6alkanoylamino, -(C 1-6alkyl)carbamoyl, N, -(C
1-6alkyl) 2carbamoyl, C1-6alkylS(O) a wherein a is 0
to 2, C1-6alkoxycarbonyl, -(C 1-6alkyl)sulphamoyl, iV,
-(C 1-6alkyl) 2sulpliamoyl, C1-6alkylsulphonylamino,
carbocyclyl-R 27- or lieterocyclyl-R 28-; wherein R6,
Rp , R12, R14, R16 and R18 independently of each other
may be optionally substituted on carbon by one or more
R20; and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R2 1; R7, R13, R15, R17, R19 and
R21 are independently selected from C1-6alkyl,
C1-6alkanoyl, C1-6alkylsulphonyl, C1-6alkoxycarbonyl,
carbamoyl, 7V-(C1-6alkyl)carbamoyl, L
iV-(C1-6alkyl)carbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl; wherein R , R , R , R , R
and R independently of each other may be optionally
substituted on carbon by on or more R22; R20 and R22
are independently selected from halo, nitro, cyano,
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, C1-6alkyl, C2-6alkenyl,
C2-6alkynyl, C1-6alkoxy, Ci-6alkanoyl,
C1-6alkanoyloxy, iV-(C1-6alkyl)amino, iV -(C
1-6aUcyl)2amino, C1-6alkanoylamino,
JV-(C1-6alkyl)carbamoyl, L iV-(C1-6alkyl) 2carbamoyl,
C1-6alkylS(O) a wherein a is 0 to 2,
C1-6alkoxycarbonyl, JV-(C1-6alkyl)sulphamoyl, L -(Ci
-6alkyl) 2sulphamoyl, C1-6alkylsulphonylamino,
carbocyclyl or heterocyclyl; wherein R20 and R22
independently of each other may be optionally
substituted on carbon by one or more R23; and wherein
if said heterocyclyl contains an -NHmoiety that
nitrogen may be optionally substituted by a group
selected from R24; R25, R26, R27 and R28 are
independently selected from a direct bond, -O-,
-N(R29)-, -C(O)-, -N(R 30)C(O)-, -C(O)N(R 31)-, -S(O)
-, -SO2N(R 32)- or -N(R 33)SO2-; wherein R29, R30,
R31, R32 and R33 are independently selected from
hydrogen or C1-6alkyl and s is 0-2; R23 is selected
from halo, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, -methyl-7V-ethylamino, acetylamino,
iV-methylcarbamoyl, iV-ethylcarbamoyl,
-dimethylcarbarnoyl, N,iV-diethylcarbamoyl, iV-methyl-
-ethylcarbamoyl, methylthio, ethylthio,
methylsulphinyl, ethylsulphinyl, mesyl,
ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
iV-methylsulphamoyl, iV-ethylsulphamoyl, L
-dimethylsulphamoyl, A iV-diethylsulphamoyl or
iV-methyl-iV-ethylsulphamoyl; andR24 is selected from
C1-6alkyl, C1-6alkanoyl, C1-6alkylsulphonyl,
C1-6alkoxycarbonyl, carbamoyl,
iV-(C1-6alkyi)carbamoyl, L -(C1-6alkyl)carbamoyl,
benzyl, benzyloxycarbonyl, benzoyl and
phenylsulphonyl; or a pharmaceutically acceptable salt
thereof. According to a further feature of the
invention there is provided a compound of formula (I)
wherein: R1 and R2 are independently selected from
hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, C1-6alkyl, C2-6alkenyl, C2-6alkynyl,
C1-6alkoxy, C1-6alkanoyl, C1-6alkanoyloxy,
-(C1-6alkyl)amino, L -(C1-6alkyl)2amino,
C1-6alkanoylamino, -(C1-6alkyl)carbamoyl,
N,N-(C1-6alkyl)2carbamoyl, C1-6alkylS(O) a wherein a
is 0 to 2, C1-6alkoxycarbonyl,
N-(C1-6alkyl)sulphamoyl, N, -(C1-6alkyl)2sulphamoyl,
Ci^alkylsulphonylamino, carbocyclyl or heterocyclyl;
wherein R1 and R2 independently of each other may be
optionally substituted on carbon by one or more R6;
and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R7; one of X1, X2, X3 and X4 is
=N-, the other three are independently selected from
=CR8-, =CR9- and =CR10-; R3 is hydrogen or optionally
substituted C1-6alkyl; wherein said optional
substituents are selected from one or more R1 1; R4
and R34 are independently selected from hydrogen,
halo, nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C1-6alkyl,
C2.6alkenyl, C2-6alkynyl, C1-6alkoxy, C1-6alkanoyl,
C1-6alkanoyloxy, ~(C1-6alkyl)amino,
N,N-(Ci-6alkyl)2amino, Ci-6alkanoylamino,
N-(C\-6alkyl)carbamoyl, , -(C1-6alkyl)2carbamoyl,
C1-6alkylS(O) a wherein a is 0 to 2,
C1-6alkoxycarbonyl, N-(C1-6alkyl)sulphamoyl,
N,N-(C1-6alkyl)2sulphamoyl, C1-6alkylsulphonylamino,
carbocyclyl or heterocyclyl; wherein R4 and R34 may be
independently optionally substituted on carbon by one
or more R12 ; and wherein if said heterocyclyl
contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R13 ;
A is a direct bond or C1-2alkylene; wherein said
C1-2alkylene may be optionally substituted by one or
more R14 ; Ring C is carbocyclyl or heterocyclyl;
wherein if said heterocyclyl contains an -NHmoiety
that nitrogen may be optionally substituted by a group
selected from R15 ;R5 is selected from halo, nitro,
cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C1-6alkyl,
C2-6alkenyl, C2-6alkynyl, C1-6alkoxy, Ci- alkanoyl,
Ci-6alkanoyloxy, N-(C1-6alkyl)amino, N N-(C 1-6alkyl)
2amino, C1-6alkanoylamino, N-(C 1-6alkyl)carbamoyl,
N,N-(C 1-6alkyl) 2carbamoyl, C1-6alkylS(O) a wherein a
is 0 to 2, d^alkoxycarbonyl, N-(C 1-6alkyl)sulphamoyl,
N N-(C 1-6alkyl)2sulphamoyl, C1-6alkylsulphonylamino,
carbocyclyl or heterocyclyl; wherein R5 may be
optionally substituted on carbon by one or more R16;
and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R17 ; n is 0, 1, 2 or 3; wherein
the values of R5 may be the same or different; R8, R9
and R10 are independently selected from hydrogen,
halo, nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C1-6alkyl,
C2-6alkenyl, C2-6alkynyl, C1-6alkoxy, C1-6alkanoyl,
C1-6alkanoyloxy, N-(C 1-6alkyl)amino, N N-(C1-6alkyl)
2amino, C1-6alkanoylamino, N-(C 1-6alkyl)carbamoyl, N
N-(C1-6alkyl) 2carbamoyl, C1-6alkylS(O) a wherein a is
0 to 2, C1-6alkoxycarbonyl, N-(C1-6alkyl)sulphamoyl, N
N-(C1-6alkyl)2Sulphamoyl, Q-ealkylsulphonylamino,
carbocyclyl-R 25- or heterocyclyl-R 26-; wherein R8,
R9 and R10 independently of each other may be
optionally substituted on carbon by one or more R18;
and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R19 ; R6, R11, R12, R14, R16 and
R18 are independently selected from halo, nitro,
cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C1-6alkyl,
C2-6alkenyl, C2.6alkynyl, C1-6alkanoyloxy,
N-(C1-6alkyl)amino, V, V-(C1-6alkyl)2atnino,
C^ealkanoylamino, N-(C1-6alkyi)carbamoyl, N N-(C
1-6alkyl) 2carbamoyl, Ci-6alkylS(O) a wherein a is 0
to 2, C1-6alkoxycarbonyl, -(Ci-6alkyl)sulphamoyl, -(C
1-6alkyl) 2sulphamoyl, Ci-6alkylsulphonylamino,
carbocyclyl-R 27- or heterocyclyl-R 28-; wherein R6,
R11, R12, R14 , R16 and R18 independently of each
other may be optionally substituted on carbon by one
or more R20; and wherein if said heterocyclyl contains
an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R2 1; R7, R13,
R15, R17, R19 and R21 are independently selected from
C1-6alkyl, C1-6alkanoyl, C1-6alkylsulphonyl,
C1-6alkoxycarbonyl, carbamoyl, N-(C
1-6alkyl)carbamoyl, N N-(C 1-6alkyl)carbamoyl, benzyl,
benzyloxycarbonyl, benzoyl and phenylsulphonyl;
whereinR7, R13, R15 R17, R19 and R2 1 independently of
each other may be optionally substituted on carbon by
on or more R22; R20 and R22 are independently selected
from halo, nitro, cyano, hydroxy, trifluoromethoxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl,
C1-6alkyl, C2-6alkenyl, C2-6alkynyl, C1-6alkoxy,
C1-6alkanoyl, Q-ealkanoyloxy, iV-(C1-6alkyl)amino,
-(C1.6alkyl)2amino, C1-6alkanoylamino,
-(C1-6alkyl)carbamoyl, iV,iV-(C1-6alkyi)2carbamoyl,
C1-6alkylS(O) a wherein a is 0 to 2,
C1-6alkoxycarbonyl, iV-(C1-6alkyl)sulphamoyl, L
iV-(C1-6alkyl)2Sulphamoyl, C1-6alkylsulphonylamino,
C1.6alkylsulphonyl- L/-(C 1-6alkyl)ammo, carbocyclyl-R
35- or heterocyclyl-R 36-; wherein R20 and R22
independently of each other may be optionally
substituted on carbon by one or more R23; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R24; R2S, R26, R27, R28, R35 and R36 are
independently selected from a direct bond, -O-,
-N(R29)-, -C(O)-, -N(R30)C(O)-, -C(O)N(R 3 1)-, -S(O)
-, -NH=CH-, -SO2N(R32)- or -N(R33)SO2-; wherein R29,
R30, R31, R32 and R33 are independently selected from
hydrogen or C1-6alkyl and s is 0-2; R23 is selected
from halo, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino,
diethylamino, -methyl-iV-ethylammo, acetylamino,
iV-methylcarbamoyl, JV-ethylcarbamoyl,
iV,JV-dimethylcarbamoyl, 7V,iV-diethylcarbamoyl,
-methyl- -ethylcarbamoyl, methylthio, ethylthio,
methylsulphinyl, ethylsulphinyl, mesyl,
ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
-methylsulphamoyl, iV-ethylsulphamoyl, N,
-dimethylsulphamoyl, l iV-diethylsulphamoyl,
Lf-methyl-iV-ethylsulphamoyl or phenyl; and R24 is
selected from C1-6alkyl, C1-6alkanoyl,
C1-6alkylsulphonyl, C1-6alkoxycarbonyl, carbamoyl,
iV-(C1-6alkyl)carbamoyl, L iV-(C1-6alkyi)carbamoyl,
benzyl, benzyloxycarbonyl, benzoyl and
phenylsulphonyl; or a pharmaceutically acceptable salt
thereof. Particular values of the variable groups
contained in formula (I) are as follows. Such values
may be used, where appropriate, with any of the
definitions, claims or embodiments 



defined hereinbefore or hereinafter. R1 is C1-6alkoxy
or carbocyclyl. R1 is C alkyl, C1-6alkoxy and
cyclopropyl.R1 is isopropoxy or cyclopropyl. R1 is
C1-6alkoxy. R1 is cyclopropyl. R1 is isopropoxy. R1 is
methyl, -butyl, isopropoxy or cyclopropyl. R2 is
hydrogen. R1 and R2 are independently selected from
hydrogen, C1-6alkoxy and carbocyclyl. R1 and R2 are
independently selected from hydrogen, C1-6alkyl,
C1-6alkoxy and carbocyclyl. R1 and R2 are
independently selected from hydrogen, C1-6alkoxy and
cyclopropyl. R1 and R2 are independently selected from
hydrogen, C1-6alkyl, C1-6alkoxy and cyclopropyl. R1
and R2 are independently selected from hydrogen,
isopropoxy and cyclopropyl. R and R are independently
selected from hydrogen, methyl, -butyl, isopropoxy and
cyclopropyl. R1 is C1-6alkoxy or carbocyclyl and R2 is
hydrogen. R1 is C1-6alkyl, C1-6alkoxy or carbocyclyl
and R2 is hydrogen. R1 is C alkoxy and cyclopropyl and
R2 is hydrogen. R1 is C1-6alkyl, C1-6alkoxy and
cyclopropyl and R2 is hydrogen. R1 is C1-6alkoxy and
R2 is hydrogen. R1 is isopropoxy and R2 is hydrogen.
R1 is cyclopropyl and R2 is hydrogen. R1 is isopropoxy
or cyclopropyl and R2 is hydrogen. R1 is methyl,
-butyl, isopropoxy or cyclopropyl and R2 is hydrogen.
X1 is -N-, X2 is CR8-, X3 is =CR9- and X4 is =CR10- .
X2 is =N-, X1 is =CR8-, X3 is =CR9- and X4 is =CR10- .
X3 is =N-, X2 is =CR8-, X1 is =CR9- and X4 is =CR10-.
X4 is =N-, X2 is =CR8-, X3 is =CR9- and X1 is =CR10- .
X3 or X4 is =N-, X1 and X2 and the other of X3 and
X4are independently selected from =CR8-, =CR9- and
=CR10-. R3 is hydrogen. R3 is optionally substituted
C1-6alkyl; wherein said optional substituents are
selected from one or more R1 1 .R4 is not hydrogen. R4
is selected from hydrogen or C1-6alkyl; wherein R may
be optionally substituted on carbon by one or more R12
; wherein R12 is selected from hydroxy. R4 is selected
from hydrogen or C1-6alkyl; wherein R4 may be
optionally substituted on carbon by one or more R12 ;
wherein R12 is selected from hydroxy and R34 is
hydrogen. R4 and R34 are independently selected from
hydrogen or C1-6alkyl; wherein R4 and R34 may be
independently optionally substituted on carbon by one
or more R12 ; wherein R12 is selected from hydroxy. R4
is selected from hydrogen or methyl; wherein R4 may be
optionally substituted on carbon by one or more R12 ;
wherein R12 is selected from hydroxy. R4 is selected
from hydrogen or methyl; wherein R4 may be optionally
substituted on carbon by one or more R12 ; wherein R12
is selected from hydroxy and R34 is hydrogen. R4 and
R34 are independently selected from hydrogen or
methyl; wherein R4 and R34 may be independently
optionally substituted on carbon by one or more R12 ;
wherein R12 is selected from hydroxy. R4 is selected
from hydrogen, methyl or hydroxymethyl. R4 is selected
from hydrogen, methyl or hydroxymethyl and R34 is
hydrogen. R4 and R34 are independently selected from
hydrogen, methyl or hydroxymethyl. R34 is selected
from hydrogen. R34 is selected from hydrogen or
hydroxymethyl. R4 is selected from methyl or
hydroxymethyl. R4 is selected from methyl or
hydroxymethyl and R34 is hydrogen. R4 is selected from
methyl and R34 is hydrogen. R is selected from
hydroxymethyl and R34 is hydrogen. A is a direct bond.
A is C1-2alkylene; wherein said C1-2alkylene may be
optionally substituted by one or more R14 . Ring C is
carbocyclyl. Ring C is or heterocyclyl; wherein if
said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R15 ; Ring C is carbocyclyl or
heterocyclyl. Ring C is phenyl, pyridyl or
pyrimidinyl. Ring C is phenyl, pyrid-2-yl, pyrid-3-yl
or pyrirnidin-2-yl.Ring C is phenyl. Ring C is
pyridyl. Ring C is pyrid-2-yl. R5 is selected from
halo, C1-6alkanoylamino, C1-6alkylsulphonylamino or
carbocyclyl-R 37-; wherein R37 is -C(O)N(R 3 1)-;
wherein R3 1 is hydrogen. R5 is halo. R5 is selected
from fluoro, acetylamino, mesylamino or cyclopropyl-R
37-; wherein R37 is -C(O)N(R 3 1)-; wherein R3 1 is
hydrogen. R5 is fluoro. R5 is selected from fluoro,
acetylamino, mesylamino or cyclopropylcarbonylamino. n
is O. n is 1. n is 1 or 2; wherein the values of R5
may be the same or different. n is 2; wherein the
values of R5 may be the same or different. n is 3;
wherein the values of R5 may be the same or different.
Ring C and (R5)n together form 4-fluorophenyl; wherein
the fluoro group is para to the A group of formula
(I). Ring C and (R5)n together form 4-fluorophenyl,
5-fluoropyrid-2-yl, 3,5-difluoropyrid-2-yl,
5-fluoropyrimidin-2-yl, 4-fluoro-3-mesylaminophenyl,
6-fluoropyrid-3-yl, 4-fluoro-3-acetylaminophenyl and
4-fluoro-3-cyclopropylcabonylamino. Ring C and (R5)n
together form 5-fiuoropyrid-2-yl; wherein the fluoro
group is para to the A group of formula (I). R8, R9
and R10 are independently selected from hydrogen,
halo, nitro, cyano, amino, carboxy, carbamoyl, Ci.
6aU.cyl, C1-6alkanoyl, iV-(C1-6alkyl)amino or
carbocyclyl-R 25-; wherein R8, R9 and R10
independently of each other may be optionally
substituted on carbon by one or more R18; R18 is
selected from hydroxy, amino, iV-(Ci.6alkyl)amino,
C1-6alkanoylamino, C1-6alkylsulphonylamino,
carbocyclyl-R 27- or heterocyclyl-R 28-; wherein R18
may be optionally substituted on carbon by one or more
R20; and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R2 1;R20 is selected from halo,
amino, C1-6alkyl, ,iV-(C1-6alkyl)2amino,
Ci-ealkylsulphonyl- -^i-ealky^amino, carbocyclyl-R 35-
or heterocyclyl-R 36-; wherein R20 may be optionally
substituted on carbon by one or more R23; R2 1 is
selected from C1-6alkylsulphonyl; R is dimethylamino
or phenyl; and R27, R28, R35 and R36 are independently
selected from a direct bond, -C(O)N(R3 1)-, -NH=CH- or
-SO2N(R32)-; wherein R3 1 and R32 are independently
selected from hydrogen or C1-6alkyl. R8, R9 and R10
are independently selected from hydrogen, halo, nitro,
cyano, amino, carbamoyl and C1-6alkyl; wherein R8, R9
and R10 independently of each other may be optionally
substituted on carbon by one or more R ; wherein R18
is selected from amino, C1-6alkanoylamino,
C1-6alkylsulphonylamino or heterocyclyl-R -; wherein R
may be optionally substituted on carbon by one or more
R ; R is amino; and R28 is -C(O)N(R3 1)-; wherein R3 1
is hydrogen. R , R9 and R10 are independently selected
from hydrogen, fluoro, chloro, iodo, nitro, cyano,
amino, carboxy, carbamoyl, methyl, isopropyl, formyl,
methylamino, isopropylamino or cyclopropyl-R -;
wherein R , R and R independently of each other may be
optionally substituted on carbon by one or more R ; R1
is selected from hydroxy, amino, methylamino,
acetylamino, propionylamino, 3-methylbutanoylamino,
mesylamino, cyclopropyl-R 27-, phenyl-R 27-,
tetrahydrofuran-2-yl-R 28-, furan-2-yl-R 28-,
pyrrol-2-yl-R 28-, isoxaxol-5-yl-R 28-,
isoxaxol-4-yl-R 28-, piperidin-4-yl-R 28-,
thien-2-yl-R 28-, pyrid-3-yl-R 28-, pyrid-4-yl-R 28-,
tetrahydro-2H-thiopyran-4-yl-R -, morpholino-R - or
2-oxopyrrolidin-5-yl-R -; wherein R18 may be
optionally substituted on carbon by one or more R20;
and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R2 1; R20 is selected from
fluoro, amino, methyl, dimethylamino,
N-(isopropyl)-iV-(mesyl)ammo, iV-(ethyl)-
-(mesyl)amino, phenyl-R 35-, thien-2-yl-R 36-,
thien-3-yl-R 36-, pyrid-3-yl-R 36- or morpholino-R
36-; wherein R20 may be optionally substituted on
carbon by one or more R23; R2 1 is selected from
mesyl; R23 is dimethylamino or phenyl; andR27, R28,
R35 and R36 are independently selected from a direct
bond, -C(O)N(R3 1)-, -NH=CH- or -SO2N(R32)-; wherein
R3 1 and R32 are independently selected from hydrogen
or methyl. R8, R9 and R10 are independently selected
from hydrogen, fluoro, chloro, nitro, cyano, amino,
carboxy, carbamoyl, methyl, isopropyl, formyl,
methylamino, isopropylamino or cyclopropyl-R25-;
wherein R8, R9 and R10 independently of each other may
be optionally substituted on carbon by one or more R ;
R is selected from hydroxy, amino, methylamino,
acetylamino, propionylamino, 3-methylbutanoylamino,
mesylamino, cyclopropyl-R27-, phenyl-R27-,
tetrahydrofuran-2-yl-R28-, furan-2-yl-R28-,
pyrrol-2-yl-R28-, isoxaxol-5-yl-R28-,
isoxaxol-4-yl-R28-, piperidin-4-yl-R28-,
thien-2-yl-R28-, pyrid-3-yl-R28-, pyrid-4-yl-R28-,
tetrahydro-2H-thiopyran-4-yl-R28-, rnorpholino-R28- or
2-oxopyrrolidin-5-yl-R28-; wherein R18 may be
optionally substituted on carbon by one or more R20;
and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group 



selected from R2 1; R20 is selected from fluoro,
amino, methyl, dimethylamino, lf-(isopropyl)-
-(mesyl)amino, -(ethyl)- -(mesyl)amino, phenyl-R35-,
thien-2-yl-R36-, thien-3-yl-R36-, pyrid-3-yl-R36- or
morpholino-R36-; wherein R20 may be optionally
substituted on carbon by one or more R ; R2 1 is
selected from mesyl; R23 is dimethylamino or phenyl;
and R27, R28, R35 and R36 are independently selected
from a direct bond, -C(O)N(R3 1)-, -NH=CH- or
-SO2N(R32)-; wherein R31 and R32 are independently
selected from hydrogen or methyl. R8, R9 and R10 are
independently selected from hydrogen, fluoro, chloro,
nitro, cyano, amino, carbamoyl and methyl; wherein R8,
R9 and R10 independently of each other may be
optionally substituted on carbon by one or more R18;
wherein R18 is selected from amino, acetylamino,
mesylamino or 2-oxopyrrolidin-5-yl-R28-; wherein R18
may be optionally substituted on carbon by one or more
R20; R20 is amino; and R28 is -C(O)N(R3 1)-; wherein
R3 1 is hydrogen. R , R and R10 are independently
selected from hydrogen, fluoro, chloro, iodo, nitro,
cyano, amino, carboxy, carbamoyl, formyl, methylamino,
hydroxymethyl,acetylaminomethyl,
(2-aminoacetyl)aminomethyl,
(2-morpholinoacetyl)aminomethyl,
(R)-2-oxopyrrolidin-5-yl-carbonylaminomethyl,
(S)-2-oxopyrrolidin-5-yl-carbonylaminomethyl,
(R,S)-2-oxopyrrolidin-5-yl-carbonylaminometliyl,
isoxaxol-5-yl-carbonylaminomethyl, mesylaminomethyl,
morpholinomethyl, benzoylaminomethyl,
pyrid-3-yl-carbonylaminomethyl,
-dimethylaminopyrid-S-yl-carbonylaminomethyl,
-morpholinopyrid-S-yl-carbonylaniinomethyl,
pyrid-4-yl-carbonylaminomethyl,
5-methylisoxaxol-4-yl-carbonylaminomethyl,
thien-2-yl-carbonylaminomethyl,
4-dimethylaminobenzylcarbonylaminometliyl,
2-(JV-(isopropyl)- -(mesyl)ammo)acetylaminomethyl,
2-(iV-(phenetb.yl)-iV-(mesyl)ammo)acetylaminometliyl,
l-mesylpiperidin-l-ylcarbonylaminomethyl,
2-(pyrid-3-yl)acetylaminomethyl, tetraliydro^
H-thiopyran^-yl-carbonylaminomethyl,
2-(thien-2-yl)acetylcarbonylaminomethyl,
2-(thien-3-yl)acetylcarbonylaminomethyl,
3-phenylpropionylaminomethyl,
2-(iV-benzoyl-iV-methylamino)acetylaminomethyl,
4-dimethylaminobenzoylaminometb.yl,
phenylsulphonylaminomethyl,
2-amino-3-methylbutanoylaminomethyl,
cyclopropylcarbonylaminomethyl,
pyrrol-2-yl-carbonylaminomethyl,
tetrahydrofuran-2-yl-carbonylaminomethyl,
furan-2-yl-carbonylaminomethyl,
cyclopropylsulphonylaminomethyl,
(cyclopropylimino)metliyl, methylaminomethyl,
trifluoromesylaminomethyl, isopropyl, isopropylamino
or methylamino. R8, R9 and R10 are independently
selected from hydrogen, fluoro, chloro, nitro, cyano,
amino, carboxy, carbamoyl, formyl, methylamino,
hydroxymethyl, acetylaminomethyl,
(2-aminoacetyl)aminomethyl,
(2-morpholinoacetyl)aminomethyl,
(R)-2-oxopyrrolidin-5-yl-carbonylaminomethyl,
(S)-2-oxopyrrolidin-5-yl-carbonylaminomethyl,
(R,S)-2-oxopyrrolidin-5-yl-carbonylaminomethyl,
isoxaxol-5-yl-carbonylaminomethyl, mesylaminomethyl,
morpholinomethyl, benzoylaminomethyl,
pyrid-3-y1-carbonylaminomethyl, 6-dimethylaminopyrid-3
-yl-carbonylaminomethyl, 6-mof
holinopyrid-3-yl-carbonylaminomethyl,
pyrid-4-yl-carbonylaminomethyl,
S-methylisoxaxoM-yl-carbonylaminomethyl,
thien-2-yl-carbonylaminomethyl,
4-dimethylaminobenzylcarbonylaminomethyl, 2-(
-(isopropyl)- -(mesyl)amino)acetylaminomethyl,2-(
-(phenethyl)- -(mesyl)amino)acetylaminomethyl,
1-mesylpiperidin-1-ylcarbonylaminomethyl,
2-(pyrid-3-yl)acetylaminomethyl, tetrahydro-2
-thiopyran-4-yl-carbonylaminomethyl,
2-(thien-2-yl)acetylcarbonylaminomethyl,
2-(thien-3-yl)acetylcarbonylaminomethyl,
3-phenylpropionylaminomethyl, 2-(
-benzoyl-iV-methylamino)acetylammomethyl,
4-dimethylaminobenzoylaminomethyl,
phenylsulphonylaminomethyl,
2-amino-3-methylbutanoylaminomethyl,
cyclopropylcarbonylaminomethyl,
pyrrol-2-yl-carbonylaminomethyl,
tetrahydrofuran-2-yl-carbonylaminomethyl,
furan-2-yl-carbonylaminomethyl,
cyclopropylsulphonylaminomethyl,
(cyclopropylimino)methyl, methylaminomethyl,
trifluoromesylaminomethyl, isopropyl, isopropylamino
or methylamino. R8, R9 and R10 are independently
selected from hydrogen, fluoro, chloro, nitro, cyano,
amino, carbamoyl, aminomethyl, acetylaminomethyl,
mesylaminomethyl,
2-oxopyrrolidin-5-ylcarbonylaminomethyl and
(2-aminoacetyl)aminometliyl. R8, R9 and R10 are
independently selected from hydrogen, fluoro and
cyano. Therefore in a further aspect of the invention
there is provided a compound of formula (I) (as
depicted herein above) wherein: R1 and R2 are
independently selected from hydrogen, C1-6alkoxy and
carbocyclyl; X3 or X4 is =N-, X1 and X2 and the other
of X3 and X4are independently selected from =CR8-,
=CR9- and =CR10-; R3 is hydrogen; R4 is selected from
hydrogen or C1-6alkyl; wherein R4 may be optionally
substituted on carbon by one or more R12 ; R34 is
hydrogen; A is a direct bond; Ring C is carbocyclyl;
R5 is halo; n is 1; R8, R9 and R10 are independently
selected from hydrogen, halo, nitro, cyano, amino,
carbamoyl and C1-6alkyl; wherein R8, R9 and R10
independently of each other may be optionally
substituted on carbon by one or more R18; R12 is
selected from hydroxy;R18 is selected from amino,
C1-6alkanoylamino, C1-6alkylsulphonylamino or
heterocyclyl-R 28-; wherein R18 may be optionally
substituted on carbon by one or more R20; R20 is
amino; and R28 is -C(O)N(R3 1)-; wherein R3 1 is
hydrogen; or a pharmaceutically acceptable salt
thereof. Therefore in a further aspect of the
invention there is provided a compound of formula (I)
(as depicted herein above) wherein: R1 and R2 are
independently selected from hydrogen, C1-6alkyl,
C1-6alkoxy and carbocyclyl; X3 or X4 is =N-, X1 and X2
and the other of X3 and X4are independently selected
from =CR8-, =CR9- and =CR10-; R3 is hydrogen; R4 and
R34 are independently selected from hydrogen or
C1-6alkyl; wherein R4 and R34 may be independently
optionally substituted on carbon by one or more R12 ;
A is a direct bond; Ring C is carbocyclyl; R5 is halo;
n is 1; R8, R9 and R10 are independently selected from
hydrogen, halo, nitro, cyano, amino, carbamoyl and
C1-6alkyl; wherein R8, R9 and R10 independently of
each other may be optionally substituted on carbon by
one or more R18; R12 is selected from hydroxy; R18 is
selected from amino, C1-6aUcanoylamino,
C1-6alkylsulphonylamino or heterocyclyl-R 28-; wherein
R18 may be optionally substituted on carbon by one or
more R20; R20 is amino; and R28 is -C(O)N(R3 1)-;
wherein R3 1 is hydrogen; or a pharmaceutically
acceptable salt thereof. Therefore in a further aspect
of the invention there is provided a compound of
formula (I) (as depicted herein above) wherein: R1 is
C1-6alkyl, C1-6alkoxy or carbocyclyl; R2 is hydrogen;
X3 or X4 is =N-, X1 and X2 and the other of X3 and
X4are independently selected from =CR8-, =CR9- and
=CR10-;R3 is hydrogen; R4 and R34 are independently
selected from hydrogen or C1-6alkyl; wherein R4 and
R34 may be independently optionally substituted on
carbon by one or more R12 ; wherein R12 is selected
from hydroxy; A is a direct bond; Ring C is
carbocyclyl; R5 is halo; n is 1; R8, R9 and R10 are
independently selected from hydrogen, halo, nitro,
cyano, amino, carboxy, carbamoyl, C1-6alkyl,
C1-6alkanoyl, JV-(C1-6all<yl)amino or carbocyclyl-R
25-; wherein R8, R9 and R10 independently of each
other may be optionally substituted on carbon by one
or more R18; R18 is selected from hydroxy, amino,
-(C1-6alkyl)amino, C1-6alkanoylamino,
C1-6alkylsulphonylamino, carbocyclyl-R - or
heterocyclyl-R -; wherein R may be optionally
substituted on carbon by one or more R20; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R2 1; R20 is selected from halo, amino,
Ci.6alkyl, ,iV-(C1-6alkyl) 2amino,
C1-6alkylsulphonyl-A/-(C1-6alkyl)ammo, carbocyclyl-R
35- or heterocyclyl-R 36-; wherein R20 may be
optionally substituted on carbon by one or more R ; R2
1 is selected from C1-6alkylsulphonyl; R23 is
dimethylamino or phenyl; and R27, R28, R35 and R36 are
independently selected from a direct bond, -C(O)N(R 3
1)-, -NH=CH- or -SO2N(R 32)-; wherein R3 1 and R32 are
independently selected from hydrogen or C1-6alkyl; or
a pharmaceutically acceptable salt thereof. Therefore
in a further aspect of the invention there is provided
a compound of formula (I) (as depicted herein above)
wherein: R1 is C1-6alkyl, C1-6alkoxy or carbocyclyl;
R2 is hydrogen; 



X3 or X4 is =N-, X1 and X2 and the other of X3 and
X4are independently selected from =CR8-, =CR9- and =CR
10-; R3 is hydrogen;R4 and R34 are independently
selected from hydrogen or C1-6alkyl; wherein R4 and
R34 may be independently optionally substituted on
carbon by one or more R12 ; wherein R12 is selected
from hydroxy; A is a direct bond; Ring C is
carbocyclyl or heterocyclyl; R5 is selected from
fluoro, acetylamino, mesylamino or cyclopropyl-R 37-;
wherein R37 is -C(O)N(R31)-; wherein R3 1 is hydrogen;
n is 1 or 2; wherein the values of R5 may be the same
or different; R8, R9 and R10 are independently
selected from hydrogen, halo, nitro, cyano, amino,
carboxy, carbamoyl, C1-6alkyl, C1-6alkanoyl,
iV-(C1-6alkyl)amino or carbocyclyl-R 25-; wherein R8,
R9 and R10 independently of each other may be
optionally substituted on carbon by one or more R18;
R18 is selected from hydroxy, amino,
-(C1-6alkyl)amino, Ci-6alkanoylamino,
C1-6alkylsulphonylamino, carbocyclyl-R - or
heterocyclyl-R -; wherein R may be optionally
substituted on carbon by one or more R20; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R21; R20 is selected from halo, amino,
C1-6alkyl, L -(C1-6alkyl)2amino, C1-6alkylsulphonyl-
-(C1-6alkyl)amino, carbocyclyl-R 35- or heterocyclyl-R
36-; wherein R20 may be optionally substituted on
carbon by one or more R23; R2 1 is selected from
C1-6alkylsulphonyl; R23 is dimethylamino or phenyl;
and R27, R28, R35 and R36 are independently selected
from a direct bond, -C(O)N(R3 1)-, -NH=CH- or
-SO2N(R32)-; wherein R3 1 and R32 are independently
selected from hydrogen or Ci-6alkyl; or a
pharmaceutically acceptable salt thereof. Therefore in
a further aspect of the invention there is provided a
compound of formula (I) (as depicted herein above)
wherein: R1 is isopropoxy or cyclopropyl; R2 is
hydrogen; X3 or X4 is =N-, X1 and X2 and the other of
X3 and X4are independently selected from =CR8-, =CR9-
and =CR10-; R3 is hydrogen; R4 is selected from
hydrogen, methyl or hydroxymethyl;R34 is hydrogen; A
is a direct bond; Ring C is phenyl; R5 is fluoro; n is
1; and R8, R9 and R10 are independently selected from
hydrogen, fluoro, chloro, nitro, cyano, amino,
carbamoyl, aminomethyl, acetylaminomethyl,
mesylaminomethyl,
2-oxopyrrolidin-5-ylcarbonylaminomethyl and
(2-aminoacetyl)aminomethyl; or a pharmaceutically
acceptable salt thereof. Therefore in a further aspect
of the invention there is provided a compound of
formula (I) (as depicted herein above) wherein: R1 is
methyl, ^-butyl, isopropoxy or cyclopropyl; R2 is
hydrogen; X3 or X4 is =N-, X1 and X2 and the other of
X3 and X4are independently selected from =CR8-, =CR9-
and =CR10-; R3 is hydrogen; R4 is selected from
hydrogen, methyl or hydroxymethyl; R34 is selected
from hydrogen or hydroxymethyl; A is a direct bond;
Ring C is phenyl; R5 is fluoro; n is 1; and R8, R9 and
R10 are independently selected from hydrogen, fluoro,
chloro, nitro, cyano, amino, carbamoyl, aminomethyl,
acetylaminomethyl, mesylaminomethyl,
2-oxopyrrolidin-5-ylcarbonylaminomethyl and
(2-aminoacetyl)aminomethyl; or a pharmaceutically
acceptable salt thereof. Therefore in a further aspect
of the invention there is provided a compound of
formula (I) (as depicted herein above) wherein: R1 is
methyl, -butyl, isopropoxy or cyclopropyl; R2 is
hydrogen; X3 or X4 is =N-, X1 and X2 and the other of
X3 and X4are independently selected from =CR8-, =CR9-
and =CR10-; R3 is hydrogen;R4 and R34 are
independently selected from hydrogen, methyl or
hydroxymethyl; A is a direct bond; Ring C is phenyl;
R5 is fluoro; n is 1; R8, R9 and R10 are independently
selected from hydrogen, fluoro, chloro, nitro, cyano,
amino, carboxy, carbamoyl, formyl, methylamino,
hydroxymethyl, acetylaminomethyl,
(2-aminoacetyl)aminomethyl,
(2-morpholinoacetyl)aminomethyl,
(R)-2-oxopyrrolidin-5-yl-carbonylaminomethyl,
(S)-2-oxopyrrolidin-5-yl-carbonylammomethyl,
(R,S)-2-oxopyrrolidin-5-yl-carbonylaminomethyl,
isoxaxol-5-yl-carbonylaminomethyl, mesylaminomethyl,
morpholinomethyl, benzoylaminomethyl,
pyrid-3-yl-carbonylaminomethyl,
-dimethylaminopyrid-S-yl-carbonylaminomethyl,
-morpholinopyrid-S-yl-carbonylaminomethyl,
pyrid-4-yl-carbonylaminomethyl,
5-methylisoxaxol-4-yl-carbonylaminomethyl,
thien-2-yl-carbonylaminomethyl,
4-dimethylaminobenzylcarbonylaminomethyl,
2-(L/-(isopropyl)- -(mesyl)amino)acetylaminomethyl,
2-( -(phenethyl)- -(mesyl)amino)acetylaminomethyl,
1-mesylpiperidin-l-ylcarbonylaminomethyl,
2-(pyrid-3-yl)acetylaminomethyl,
tetrahydro-2H-thiopyran-4-yl-carbonylaminomethyl,
2-(thien-2-yl)acetylcarbonylaminomethyl,
2-(thien-3-yl)acetylcarbonylaminomethyl,
3-phenylpropionylaminomethyl,
2-(iV-benzoyl-iV-methylammo)acetylammomethyl,
4-dimethylaminobenzoylaminomethyl,
phenylsulphonylaminomethyl,
2-amino-3-methylbutanoylaminomethyl,
cyclopropylcarbonylaminomethyl,
pyrrol-2-yl-carbonylaminomethyl,
tetrahydrofuran-2-yl-carbonylaminomethyl,
furan-2-yl-carbonylaminomethyl,
cyclopropylsulphonylaminomethyl,
(cyclopropylimino)methyl, methylaminomethyl,
trifluoromesylaminomethyl, isopropyl, isopropylamino
or methylamino; or a pharmaceutically acceptable salt
thereof. Therefore in a further aspect of the
invention there is provided a compound of formula (I)
(as depicted herein above) wherein: R1 is methyl,
-butyl, isopropoxy or cyclopropyl; R is hydrogen;X3 or
X4 is =N-, X1 and X2 and the other of X3 and X4are
independently selected from =CR8-, =CR9- and =CR10-;
R3 is hydrogen; R4 and R34 are independently selected
from hydrogen, methyl or hydroxymethyl; A is a direct
bond; Ring C is phenyl, pyrid-2-yl, pyrid-3-yl or
pyrimidin-2-yl; R5 is selected from fluoro,
acetylamino, mesylamino or cyclopropylcarbonylamino; n
is 1 or 2; wherein the values of R5 may be the same or
different; R8, R9 and R10 are independently selected
from hydrogen, fluoro, chloro, iodo, nitro, cyano,
amino, carboxy, carbamoyl, formyl, methylamino,
hydroxymethyl, acetylaminomethyl,
(2-aminoacetyl)aminomethyl,
(2-morpholinoacetyl)aminomethyl,
(R)-2-oxopyrrolidin-5-yl-carbonylaminomethyl,
(S)-2-oxopyrrolidin-5-yl-carbonylaminomethyl,
(R,S)-2-oxopyrrolidin-5-yl-carbonylaminomethyl,
isoxaxol-5-yl-carbonylaminomethyl, mesylaminomethyl,
morpholinomethyl, benzoylaminomethyl,
pyrid-3-yl-carbonylaminomethyl,
-dimethylaminopyrid-S-yl-carbonylaminomethyl,
b-morpholinopyrid-S-yl-carbonylaminomethyl,
pyrid-4-yl-carbonylaminomethyl,
S-methylisoxaxol^-yl-carbonylaminomethyl,
thien-2-yl-carbonylaminomethyl,
4-dimethylaminobenzylcarbonylaminomethyl, 2-(
-(isopropyl)- -(mesyl)amino)acetylaminomethyl, 2-(
-(phenethyl)-iV-(mesyl)amino)acetylaminomethyl,
1-mesylpiperidin-l-ylcarbonylaminomethyl,
2-(pyrid-3-yl)acetylaminomethyl, tetrahydro-2
-thiopyran-4-yl-carbonylaminomethyl,
2-(thien-2-yl)acetylcarbonylaminomethyl,
2-(thien-3-yl)acetylcarbonylaminomethyl,
3-phenylpropionylaminomethyl, 2-(JV-benzoyl-
-methylamino)acetylaminomethyl,
4-dimethylaminobenzoylaminomethyl,
phenylsulphonylaminomethyl,
2-amino-3-methylbutanoylaminomethyl,
cyclopropylcarbonylaminomethyl,
pyrrol-2-yl-carbonylaminomethyl,
tetrahydrofuran-2-yl-carbonylaminomethyl,
furan-2-yl-carbonylaminomethyl,
cyclopropylsulphonylaminomethyl,
(cyclopropylimino)methyl, methylaminomethyl,
trifluoromesylaminomethyl, isopropyl, isopropylamino
or methylamino; or a pharmaceutically acceptable salt
thereof. In a further aspect of the invention there is
provided a compound of formula (Ia):(Ia) wherein Ra is
nitro or amino; and other variable groups are as
defined herein above. In a further aspect of the
invention there is provided a compound of formula
(Ib): (Ib) wherein Rb is nitro or amino; and other
variable groups are as defined herein above. In
another aspect of the invention, preferred compounds
of the invention are any one of the Examples or a
pharmaceutically acceptable salt thereof. In another
aspect of the invention, preferred compounds of the
invention are any one of Examples 1, 6, 11, 16, 64,
110, 112, 113, 119 and 120 or a pharmaceutically
acceptable salt thereof. In an additional embodiment
the present invention provides a compound of formula
(I), or a pharmaceutically acceptable salt thereof,
for use as a medicament. 



In an additional embodiment the present invention
provides a compound of formula (I), or a
pharmaceutically acceptable salt thereof, for use in
the manufacture of a medicament for use in the
inhibition of Trk activity.In an additional embodiment
the present invention provides a compound of formula
(I), or a pharmaceutically acceptable salt thereof,
for use in the manufacture of a medicament for use in
the treatment or prophylaxis of cancer. In an
additional embodiment the present invention provides a
compound of the formula (I), or a pharmaceutically
acceptable salt thereof, for use in the manufacture of
a medicament for use in the treatment of cancer in a
warm-blooded animal such as man. In an additional
embodiment the present invention provides a compound
of the formula (I), or a pharmaceutically acceptable
salt thereof, for use in the manufacture of a
medicament for use in the treatment or prophylaxis of
cancers (solid tumors and leukemia),
fibroproliferative and differentiative disorders,
psoriasis, rheumatoid arthritis, Kaposi's sarcoma,
haemangioma, acute and chronic nephropathies,
atheroma, atherosclerosis, arterial restenosis,
autoimmune diseases, acute and chronic inflammation,
bone diseases and ocular diseases with retinal vessel
proliferation in a warm-blooded animal such as man. In
an additional embodiment the present invention
provides a compound of formula (I), or a
pharmaceutically acceptable salt thereof, for use in
the manufacture of a medicament for use in the
production of an anti-proliferative effect. In an
additional embodiment the present invention provides a
method of inhibiting Trk activity comprising
administering to a host in need of such treatment a
therapeutically effective amount of a compound of
formula (I), or a pharmaceutically acceptable salt
thereof. In an additional embodiment the present
invention provides a method for the treatment of
cancer comprising administering to a host in need of
such treatment a therapeutically effective amount of a
compound of formula (I), or a pharmaceutically
acceptable salt thereof. In an additional embodiment
the present invention provides a method for the
treatment or prophylaxis of cancer comprising
administering a therapeutically effective amount of a
compound of formula (I) or a pharmaceutically
acceptable salt thereof. In an additional embodiment
the present invention provides a method for the
treatment or prophylaxis of cancers (solid tumors and
leukemia), fibroproliferative and differentiative
disorders, psoriasis, rheumatoid arthritis, Kaposi's
sarcoma, haemangioma, acute and chronic nephropathies,
atheroma, atherosclerosis, arterial restenosis,
autoimmune diseases, acute and chronic inflammation,
bone diseases and ocular diseases with retinal vessel
proliferation in a warm-blooded animal such as man
comprising administering a therapeutically effective
amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof.In an
additional embodiment the present invention provides a
method of producing an anti-proliferative 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 thereof. In an
additional embodiment the present invention provides a
pharmaceutical composition comprising a compound of
formula (I), or a pharmaceutically acceptable salt
thereof, together with at least one pharmaceutically
acceptable carrier, diluent or excipient. In an
additional embodiment the present invention provides a
pharmaceutical composition comprising a compound of
formula (I), or a pharmaceutically acceptable salt
thereof, together with at least one pharmaceutically
acceptable carrier, diluent or excipient for use in
the inhibition of Trie activity. In an additional
embodiment the present invention provides a
pharmaceutical composition comprising a compound of
formula (I), or a pharmaceutically acceptable salt
thereof, together with at least one pharmaceutically
acceptable carrier, diluent or excipient for use in
the treatment of cancer. In an additional embodiment
the present invention provides a pharmaceutical
composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, together
with at least one pharmaceutically acceptable carrier,
diluent or excipient for use in the treatment or
prophylaxis of cancer. In an additional embodiment the
present invention provides a pharmaceutical
composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, together
with at least one pharmaceutically acceptable carrier,
diluent or excipient for use in the treatment or
prophylaxis of cancers (solid tumors and leukemia),
fibroproliferative and differentiative disorders,
psoriasis, rheumatoid arthritis, Kaposi's sarcoma,
haemangioma, acute and chronic nephropathies,
atheroma, atherosclerosis, arterial restenosis,
autoimmune diseases, acute and chronic inflammation,
bone diseases and ocular diseases with retinal vessel
proliferation. In an additional embodiment the present
invention provides a pharmaceutical composition
comprising a compound of formula (I), or a
pharmaceutically acceptable salt thereof, together
with at least one pharmaceutically acceptable carrier,
diluent or excipient for use in the production of an
anti-proliferative effect in a warm-blooded animal
such as man. In an additional embodiment the present
invention provides a compound of formula (I), or a
pharmaceutically acceptable salt thereof, for use in
the inhibition of Trk activity.In an additional
embodiment the present invention provides a compound
of formula (I), or a pharmaceutically acceptable salt
thereof, for use in the treatment or prophylaxis of
cancer. In an additional embodiment the present
invention provides a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, for use in
the treatment of cancer in a warm-blooded animal such
as man. In an additional embodiment the present
invention provides a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, for use in
the treatment or prophylaxis of cancers (solid tumours
and leukaemia), fibroproliferative and differentiative
disorders, psoriasis, rheumatoid arthritis, Kaposi's
sarcoma, haemangioma, acute and chronic nephropathies,
atheroma, atherosclerosis, arterial restenosis,
autoimmune diseases, acute and chronic inflammation,
bone diseases and ocular diseases with retinal vessel
proliferation in a warm-blooded animal such as man. In
an additional embodiment the present invention
provides a compound of formula (I), or a
pharmaceutically acceptable salt thereof, for use in
the production of an anti proliferative effect. In one
embodiment where the inhibition of Trk activity is
referred to particularly this refers to the inhibition
of Trk A activity. In another embodiment where the
inhibition of Trk activity is referred to particularly
this refers to the inhibition of Trk B activity. Where
the treatment (or prophylaxis) of cancer is referred
to, particularly it refers to the treatment (or
prophylaxis) of mesoblastic nephroma, mesothelioma,
acute myeloblasts leukemia, acute lymphocytic
leukemia, multiple myeloma, oesophageal cancer,
myeloma, hepatocellular, pancreatic, cervical cancer,
Ewings sarcoma, neuroblastoma, Kaposi sarcoma, ovarian
cancer, breast cancer including secretory breast
cancer, colorectal cancer, prostate cancer including
hormone refractory prostate cancer, bladder cancer,
melanoma, lung cancer - non small cell lung cancer
(NSCLC), and small cell lung cancer (SCLC), gastric
cancer, head and neck cancer, renal cancer, lymphoma
thyroid cancer including papillary thyroid cancer,
mesothelioma, leukaemia, tumours of the central and
peripheral nervous system, melanoma, fibrosarcoma
including congenital fibrosarcoma and osteosarcoma.
More particularly it refers to prostate cancer. In
addition, more particularly it refers to SCLC, NSCLC,
colorectal cancer, ovarian cancer and / or breast
cancer. In a further aspect it refers to hormone
refractory prostate cancer.In a further aspect of the
present invention provides a process for preparing a
compound of formula (I) or a pharmaceutically
acceptable salt thereof which process (wherein
variable groups are, unless otherwise specified, as
defined in formula (I)) comprises of: Process a)
reaction of a compound of formula (II): (II) wherein
Pg is a nitrogen protecting group; with a compound of
formula (III): (III) wherein L is a displaceable
group; Process b) for compounds of formula (I) wherein
R4 is hydroxymethyl and R34 is hydrogen; reaction of a
compound of formula (II) with an epoxide of formula
(IV): (IV) Process c) reacting a compound of formula
(V):(V) with hydrazine; Process d) reacting a compound
of formula (VI): (VI) wherein L is a displaceable
group; with an amine of formula (VII): (VII) Process
e) reacting a compound of formula (VIII):(VIII)
wherein L is a displaceable group; with an amine of
formula (IX): (IX) ProcessJ) reacting an amine of
formula (X): (X) with a compound of formula (XI): (XI)
wherein L 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; iii) forming a pharmaceutically
acceptable salt. L is a displaceable group, suitable
values for L are for example, a halo or sulphonyloxy
group, for example a chloro, bromo,
methanesulphonyloxy or toluene-4-sulphonyloxy group.
Pg is a nitrogen protecting group. Suitable values for
Pg are described herein below. Specific reaction
conditions for the above reactions are as follows.
Process a) Compounds of formula (II) and (III) may be
reacted together under standard nucleophilic addition
reactions for example in the presence of a suitable
base such as potassium carbonate and a suitable
solvent such as DMF and at a temperature in the range
from 25 to lOOC. Compounds of the formula (II) may be
prepared according to Scheme 1 : (Ha) (lib) Scheme 1
wherein Pg is a nitrogen protecting group. Suitable
values for Pg are defined below; and wherein L is a
displaceable group as defined above. Compounds of
formula (III), (Ha) and (IIb)are commercially
available compounds, or they are known in the
literature, or they are prepared by standard processes
known in the 



art. Process b) Compounds of formula (II) and (IV) may
be reacted together under epoxide ring opening
reaction conditions for example in the presence of a
suitable catalyst such as LiClO4, NaClO4, Mg(C10 4)2
and a suitable solvent such as CH3CN and at a
temperature in the range from 25 to 80C. Compounds of
formula (IV)are commercially available compounds, or
they are known in the literature, or they are prepared
by standard processes known in the art. Process c) The
s reaction may be carried out in a suitable solvent,
for example, an alcohol such as ethanol or butanol at
a temperature in the range from 50-120C, in particular
in the range from 70-100 0C. Compounds of the formula
(V) may be prepared according to Scheme 2 :(Vb) Scheme
2 Compounds of the formula (Va) are commercially
available compounds, or they are known in the
literature, or they are prepared by standard processes
known in the art. Process d) Compounds of formula (VI)
and (VII) may be reacted together under the conditions
listed in Process a). Compounds of formula (VI) may be
prepared according to Scheme 3 : (Via) Scheme 3
wherein L is a displaceable group as defined herein
above. Compounds of the formula (Via) and (VII) are
commercially available compounds, or they are known in
the literature, or they are prepared by standard
processes known in the art. Process e) Compounds of
formula (VIII) and (IX) may be reacted together under
the conditions listed in Process a). Compounds of
formula (VIII) may be prepared according to Scheme 4 :
DIEA, D (Via) + (VII) (VIII) Scheme 4 Compounds of the
formula (IX) are commercially available compounds, or
they are known in the literature, or they are prepared
by standard processes known in the art.Processf)
Compounds of formula (X) and (XI) may be reacted
together under the conditions listed in Process a).
Compounds of formula (X) may be prepared according to
Scheme 5 ; (Xa) Scheme 5 wherein L is a displaceable
group as defined herein above. Compounds of the
formula (Xa) and (XI) are commercially available
compounds, or they are known in the literature, or
they are prepared by standard processes known in the
art. 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 following the processes
mentioned above, and as such are included in the
process aspect of the invention. Such reactions and
modifications include, for example, introduction of a
substituent by means of an aromatic substitution
reaction, reduction of substituents, alkylation of
substituents and oxidation of substituents. The
reagents and reaction conditions for such procedures
are well known in the chemical art. Particular
examples of aromatic substitution reactions include
the introduction of a nitro group using concentrated
nitric acid, the introduction of an acyl group using,
for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts
conditions; the introduction of an alkyl group using
an alkyl halide and Lewis acid (such as aluminium
trichloride) under Friedel Crafts conditions; and the
introduction of a halogeno group. Particular examples
of modifications include the reduction of a nitro
group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with
iron in the presence of hydrochloric acid with
heating; oxidation of alkylthio to alkylsulphinyl or
alkylsulphonyl. It will also be appreciated that in
some of the reactions mentioned herein it may be
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 practice (for illustration
see T.W. Green, Protective Groups in Organic
Synthesis, John Wileyand Sons, 1991). Thus, if
reactants include groups such as amino, carboxy or
hydroxy it may be desirable to protect the group in
some of the reactions mentioned herein. A suitable
protecting group for an amino or alkylamino group is,
for example, an acyl group, for example an alkanoyl
group such as acetyl, an alkoxycarbonyl group, for
example a methoxycarbonyl, ethoxycarbonyl or
-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for
example benzoyl. The deprotection conditions for the
above protecting groups necessarily vary with the
choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or alkoxycarbonyl group or
an aroyl group may be removed for example, by
hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium
hydroxide. Alternatively an acyl group such as a
-butoxycarbonyl group may be removed, for example, by
treatment with a suitable acid as hydrochloric,
sulphuric or phosphoric acid or trifluoroacetic acid
and an arylmethoxycarbonyl group such as a
benzyloxycarbonyl group may be 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 phthaloyl group which may be
removed by treatment with an alkylamine, for example
dimethylaminopropylamine, or with hydrazine. A
suitable protecting group for a hydroxy group is, for
example, an acyl group, for example an alkanoyl group
such as acetyl, an aroyl group, for example benzoyl,
or an arylmethyl group, for example benzyl. The
deprotection conditions for the above protecting
groups will necessarily vary with the choice of
protecting group. Thus, for example, an acyl group
such as an alkanoyl or an aroyl group may be removed,
for example, by hydrolysis with a suitable base such
as an alkali metal hydroxide, for example lithium or
sodium hydroxide. Alternatively an arylmethyl group
such as a benzyl group may be removed, for example, by
hydrogenation over a catalyst such as
palladium-on-carbon. A suitable protecting group for a
carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be
removed, for example, by hydrolysis with a base such
as sodium hydroxide, or for example a -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 be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon. The
protecting groups may be removed at any convenient
stage in the synthesis using conventional techniques
well known in the chemical art.Definitions In this
specification the term "alkyl" includes both straight
and branched chain alkyl groups but references to
individual alkyl groups such as "propyl" are specific
for the straight chain version only. For example,
"C1-6alkyl" and "C alky!" include methyl, ethyl,
propyl, isopropyl and -butyl. However, references to
individual alkyl groups such as 'propyl' are specific
for the straight-chained version only and references
to individual branched chain alkyl groups such as
'isopropyl' are specific for the branched-chain
version only. A similar convention applies to other
radicals. The term "halo" refers to fluoro, chloro,
bromo and iodo. Where optional substituents are chosen
from "one or more" groups it is to be understood that
this definition includes all substituents being chosen
from one of the specified groups or the substituents
being chosen from two or more of the specified groups.
A "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 -CH - group can optionally be replaced by a
-C(O)-, and a ring sulphur atom may be optionally
oxidised to form the S-oxides. Examples and suitable
values of the term "heterocyclyl" are morpholino,
piperidyl, pyridyl, pyranyl, pyrrolyl, isothiazolyl,
indolyl, quinolyl, thienyl, 1,3-benzodioxolyl,
thiadiazolyl, piperazinyl, thiazolidinyl,
pyrrolidinyl, thiomorpholino, pyrrolinyl,
homopiperazinyl, 3,5-dioxapiperidinyl,
tetrahydropyranyl, imidazolyl, pyrimidyl, pyrazinyl,
pyridazinyl, isoxazolyl, iV-methylpyrrolyl,
4-pyridone, 1-isoquinolone, 2-pyrrolidone,
4-thiazolidone, pyridine-iV-oxide and
quinoline-TV-oxide. Further examples and suitable
values of the term "heterocyclyl" are morpholino,
piperazinyl and pyrrolidinyl. 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 specified, be carbon or nitrogen
linked, a -CH2- group can optionally be replaced by a
-C(O)-and a ring sulphur atom may be optionally
oxidised to form the S-oxides. Further examples and
suitable values of the term "heterocyclyl" are
tetrahydrofuranyl, furanyl, pyrrolyl, isoxaxolyl,
piperidinyl, thienyl, pyridyl, tetrahydro-2/
-thiopyranyl, morpholino and 2-oxopyrrolidinyl. 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 -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, cyclohexyl, cyclohexenyl, phenyl,
naphthyl, tetralinyl, indanyl or 1-oxoindanyl. Where
"one of X1, X2, X3 and X4 is =N-, the other three are
independently selected from =CR 8-, =CR 9- and =CR
10-" it is to be understood that this means one of X1,
X2, X3 and X4 is =N-, one of the other three is =CR8-,
one of the remaining two is =CR9- and the last is =CR
10-. For example the scenario wherein X1 is =N-, X2 is
=CR8-, X3 is =CR9- and X4 is CR - is embraced by this
definition as is X3 is =N-, X1 is =CR8-, X2 is =CR9-
and X4 is =CR 10-. The ring containing X1, X2, X3 and
X4 is thus a pyridine ring. The term "Cm-n" or "Cm-n
group" used alone or as a prefix, refers to any group
having m to n carbon atoms. The term "optionally
substituted" refers to either groups, structures, or
molecules that are substituted and those that are not
substituted. An example of "Ci -6alkanoyloxy" is
acetoxy. Examples of "Q-ealkoxycarbonyl" include
C1-4alkoxycarbonyl, methoxycarbonyl, ethoxycarbonyl,
n- and -butoxycarbonyl. Examples of "C1-6alkoxy"
include C1-4alkoxy, C1-3alkoxy, methoxy, ethoxy and
propoxy. Examples of "C1-6alkoxyimino" include
C1-4alkoxyimino, Ci-3alkoxyimino, methoxyimino,
ethoxyimino and propoxy imino. Examples of
"C1-6alkanoylamino" include formamido, acetamido and
propionylamino. Examples of "C1-6alkylS(O) a wherein a
is 0 to 2" include Ci-4alkylsulphonyl, methylthio,
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl and
ethylsulphonyl. Examples of "C1-6alkylthio" include
methylthio and ethylthio. Examples of
"C1-6alkylsulphonylamino" include methylsulphonylamino
and ethylsulphsulphonylamino. 



Examples of "C1-6alkanoyl" include C1-4alkanoyl,
formyl, propionyl and acetyl. Examples of
"iV-(Ci-6alkyl)amino" include methylamino and
ethylamino. Examples of 'W, -(C 1-6alkyl) 2amino"
include di-iV-methylamino, di-(iV-ethyl)amino and
-ethyl- -methylamino. Examples of "C2-6alkenyl" are
vinyl, allyl and 1-propenyl. Examples of "C2-6alkynyl"
are ethynyl, 1-propynyl and 2-propynyl. Examples of
"7V-(C1-6alkyl)sulphamoyl" are iV-(methyl)sulphamoyl
and iV-(ethyl)sulphamoyl. Examples of "iV-(C1-6alkyl)
2sulphamoyl" are i\ -(dimethyl)sulphamoyl and
iV-(methyl)- -(ethyl)sulphamoyl. Examples of
"iV-(C1-6alkyl)carbamoyl" are -(Ci -4alkyl)carbamoyl,
methylaminocarbonyl and ethylaminocarbonyl. Examples
of 'W, -(C 1-6alkyl) 2carbamoyl" are N -(C 1-4alkyl)
2carbamoyl, dimethylaminocarbonyl and
methylethylaminocarbonyl. Examples of
"Ci_6alkylsulphonyl-iV:-(C1-6alkyl)amino" include
iV-mesyl- -methylamino and
iV-mesyl-TV-isopropylamino."RT" or "rt" means room
temperature. 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 example, an
acid-addition salt with, for example, an inorganic or
organic acid, for example hydrochloric, hydrobromic,
sulphuric, phosphoric, trifluoroacetic, citric or
maleic acid. In addition a suitable pharmaceutically
acceptable salt of a compound of the invention which
is sufficiently acidic is an alkali metal salt, for
example a sodium or potassium salt, an alkaline earth
metal salt, for example a calcium or magnesium salt,
an ammonium salt or a salt with an organic base which
affords a physiologically-acceptable cation, for
example a salt with methylamine, dimethylamine,
trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)amine. It should be noted that
the pyrazoles claimed in this invention are capable to
exist in different resonance structures and thus the
pyrazoles claimed herein include all possible
resonance structures, for example optical isomers,
diastereoisomers and geometric isomers and all
tautomeric forms of the compounds of the formula (I).
It is also to be understood that certain compounds of
the formula (I) can exist in solvated as well as
unsolvated forms such as, for example, hydrated forms.
It is to be understood that the invention encompasses
all such solvated forms. Formulations Compounds of the
present invention may be administered orally,
parenteral, buccal, vaginal, rectal, inhalation,
insufflation, sublingually, intramuscularly,
subcutaneously, topically, intranasally,
intraperitoneally, intrathoracially, intravenously,
epidurally, intrathecally, intracerebroventricularly
and by injection into the joints. The dosage will
depend on the route of administration, the severity of
the disease, age and weight of the patient and other
factors normally considered by the attending
physician, when determining the individual regimen and
dosage level as the most appropriate for a particular
patient. An effective amount of a compound of the
present invention for use in therapy of cancer is an
amount sufficient to symptomatically relieve in a
warm-blooded animal, particularly a human the symptoms
of cancer, to slow the progression of cancer, or to
reduce in patients with symptoms of cancer the risk of
getting worse. For preparing pharmaceutical
compositions from the compounds of this invention,
inert, pharmaceutically acceptable carriers can be
either solid or liquid. Solid formpreparations include
powders, tablets, dispersible granules, capsules,
cachets, and suppositories. A solid carrier can be one
or more substance, which may also act as diluents,
flavoring agents, solubilizers, lubricants, suspending
agents, binders, or tablet disintegrating agents; it
can also be an encapsulating material. In powders, the
carrier is a finely divided solid, which is in a
mixture with the finely divided active component. In
tablets, the active component is mixed with the
carrier having the necessary binding properties in
suitable proportions and compacted in the shape and
size desired. For preparing suppository compositions,
a low-melting wax such as a mixture of fatty acid
glycerides and cocoa butter is first melted and the
active ingredient is dispersed therein by, for
example, stirring. The molten homogeneous mixture is
then poured into convenient sized molds and allowed to
cool and solidify. Suitable carriers include magnesium
carbonate, magnesium stearate, talc, lactose, sugar,
pectin, dextrin, starch, tragacanth, methyl cellulose,
sodium carboxymethyl cellulose, a low-melting wax,
cocoa butter, and the like. Some of the compounds of
the present invention are capable of forming salts
with various inorganic and organic acids and bases and
such salts are also within the scope of this
invention. Examples of such acid addition salts
include acetate, adipate, ascorbate, benzoate,
benzenesulfonate, bicarbonate, bisulfate, butyrate,
camphorate, camphorsulfonate, choline, citrate,
cyclohexyl sulfamate, diethylenediamine,
ethanesulfonate, fumarate, glutamate, glycolate,
hemisulfate, 2-hydroxyethylsulfonate, heptanoate,
hexanoate, hydrochloride, hydrobromide, hydroiodide,
hydroxymaleate, lactate, malate, maleate,
methanesulfonate, meglumine, 2-naphthalenesulfonate,
nitrate, oxalate, pamoate, persulfate, phenylacetate,
phosphate, diphosphate, picrate, pivalate, propionate,
quinate, salicylate, stearate, succinate, sulfamate,
sulfanilate, sulfate, tartrate, tosylate
(p-toluenesulfonate), trifluoroacetate, and
undecanoate. Base salts include ammonium salts, alkali
metal salts such as sodium, lithium and potassium
salts, alkaline earth metal salts such as aluminum,
calcium and magnesium salts, salts with organic bases
such as dicyclohexylamine salts, N-methyl-D-glucamine,
and salts with amino acids such as arginine, lysine,
ornithine, and so forth. Also, basic
nitrogen-containing groups may be quaternized with
such agents as: lower alkyl halides, such as methyl,
ethyl, propyl, and butyl halides; dialkyl sulfates
like dimethyl, diethyl, dibutyl; diamyl sulfates; long
chain halides such as decyl, lauryl, myristyl and
stearyl halides; aralkylhalides like benzyl bromide
and others. Non-toxic physiologically-acceptable salts
are preferred, although other salts are also useful,
such as in isolating or purifying the product. The
salts may be formed by conventional means, such as by
reacting the free base form of the product with one or
more equivalents of the appropriate acid in a solvent
or medium in which the salt is insoluble, or in a
solvent such as water, which is removed in vacuo or by
freeze drying or by exchanging the anions of an
existing salt for another anion on a suitable
ion-exchange resin. In order to use a compound of the
formula (I) or a pharmaceutically acceptable salt
thereof for the therapeutic treatment (including
prophylactic treatment) of mammals including humans,
it is normally formulated in accordance with standard
pharmaceutical practice as a pharmaceutical
composition. In addition to the compounds of the
present invention, the pharmaceutical composition of
this invention may also contain, or be co-administered
(simultaneously or sequentially) with, one or more
pharmacological agents of value in treating one or
more disease conditions referred to herein. The term
composition is intended to include the formulation of
the active component or a pharmaceutically acceptable
salt with a pharmaceutically acceptable carrier. For
example this invention may be formulated by means
known in the art into the form of, for example,
tablets, capsules, aqueous or oily solutions,
suspensions, emulsions, creams, ointments, gels, nasal
sprays, suppositories, finely divided powders or
aerosols or nebulisers for inhalation, and for
parenteral use (including intravenous, intramuscular
or infusion) sterile aqueous or oily solutions or
suspensions or sterile emulsions. Liquid form
compositions include solutions, suspensions, and
emulsions. Sterile water or water-propylene glycol
solutions of the active compounds may be mentioned as
an example of liquid preparations suitable for
parenteral administration. Liquid compositions can
also be formulated in solution in aqueous polyethylene
glycol solution. Aqueous solutions for oral
administration can be prepared by dissolving the
active component in water and adding suitable
colorants, flavoring agents, stabilizers, and
thickening agents as desired. Aqueous suspensions for
oral use can be made by dispersing the finely divided
active component in water together with a viscous
material such as natural synthetic gums, resins,
methyl cellulose, sodium carboxymethyl cellulose, and
other suspending agents known to the pharmaceutical
formulation art.The pharmaceutical compositions can be
in unit dosage form. In such form, the composition is
divided into unit doses containing appropriate
quantities of the active component. The unit dosage
form can be a packaged preparation, the package
containing discrete quantities of the preparations,
for example, packeted tablets, capsules, and powders
in vials or ampoules. The unit dosage form can also be
a capsule, cachet, or tablet itself, or it can be the
appropriate number of any of these packaged forms.
Combinations The anti-cancer treatment defined herein
may be applied as a sole therapy or may involve, in
addition to the compound of the invention,
conventional surgery or radiotherapy or chemotherapy.
Such chemotherapy may include one or more of the
following categories of anti-tumour agents: (i)
antiproliferative/antineoplastic drugs and
combinations thereof, as used in medical oncology,
such as alkylating agents (for example cis-platin,
carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chlorambucil, busulphan and nitrosoureas);
antimetabolites (for example antifolates such as
fluoropyrimidines like 5-fluorouracil and tegafur,
raltitrexed, methotrexate, cytosine arabinoside and
hydroxyurea); antitumour antibiotics (for example
anthracyclines like adriamycin, bleomycin,
doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin);
antimitotic agents (for example vinca alkaloids like
vincristine, vinblastine, vindesine and vinorelbine
and taxoids like taxol and taxotere); and
topoisomerase inhibitors (for example
epipodophyllotoxins like etoposide and teniposide,
amsacrine, topotecan and camptothecin); (ii)
cytostatic agents such as antioestrogens (for example
tamoxifen, toremifene, raloxifene, droloxifene and
iodoxyfene), oestrogen receptor down regulators (for
example fulvestrant), antiandrogens (for example
bicalutamide, fmtamide, nilutamide and cyproterone
acetate), LHRH antagonists or LHRH agonists (for
example goserelin, leuprorelin and buserelin),
progestogens (for example megestrol acetate),
aromatase inhibitors (for example as anastrozole,
letrozole, vorazole and exemestane) and inhibitors of
5a-reductase such as finasteride; (iii) agents which
inhibit cancer cell invasion (for example
metalloproteinase inhibitors like marimastat and
inhibitors of urokinase plasminogen activator receptor
function); (iv) inhibitors of growth factor function,
for example such inhibitors include growth factor
antibodies, growth factor receptor antibodies (for
example the anti-erbb2 antibody trastuzumab
[Herceptin(tm)] and the anti-erbbl antibody cetuximab
[C225]) , farnesyltransferase inhibitors, tyrosine
kinase inhibitors and serine/threonine kinase
inhibitors, for example inhibitors of the epidermal
growth factor family (for example EGFR family tyrosine
kinase inhibitors such as
N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-morpholinop
ropoxy)quinazolin-4-amine 



(gefitinib, AZD1839),
N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin
-4-amine (erlotinib, OSI-774) and
6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholi
nopropoxy)quinazolin-4-amine (CI 1033)), for example
inhibitors of the platelet-derived growth factor
family and for example inhibitors of the hepatocyte
growth factor family; (v) antiangiogenic agents such
as those which inhibit the effects of vascular
endothelial growth factor, (for example the
anti-vascular endothelial cell growth factor antibody
bevacizumab [Avastin(tm)], compounds such as those
disclosed in International Patent Applications WO
97/22596, WO 97/30035, WO 97/32856 and WO 98/13354)
and compounds that work by other mechanisms (for
example linomide, inhibitors of integrin avb3 function
and angiostatin); (vi) vascular damaging agents such
as Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02166, WO
00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and WO
02/08213; (vii) antisense therapies, for example those
which are directed to the targets listed above, such
as ISIS 2503, an anti-ras antisense; (viii) gene
therapy approaches, including for example approaches
to replace aberrant genes such as aberrant p53 or
aberrant BRCAl or BRCA2, GDEPT (gene-directed enzyme
pro-drug therapy) approaches such as those using
cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase
patient tolerance to chemotherapy or radiotherapy such
as multi-drug resistance gene therapy; and (ix)
immunotherapy approaches, including for example
ex-vivo and in-vivo approaches to increase the
immunogenicity of patient tumour cells, such as
transfection with cytokines such as interleukin 2,
interleukin 4 or granulocyte-macrophage colony
stimulating factor, approaches to decrease T-cell
anergy, approaches using transfected immune cells such
as cytokine-transfected dendritic cells, approaches
using cytokine-transfected tumour cell lines and
approaches using anti-idiotypic antibodies. (x) other
treatment regimes including: dexamethasone, proteasome
inhibitors (including bortezomib), isotretinoin
(13-cis retinoic acid), thalidomide, revemid,
Rituxamab, ALIMTA,Cephalon's kinase inhibitors CEP-701
and CEP-2563, anti-Trk or anti-NGF monoclonal
antibodies, targeted radiation therapy with
1311-metaiodobenzylguanidine (131I-MIBG), anti- G(D2)
monoclonal antibody therapy with or without
granulocyte-macrophage colonystimulating factor
(GM-CSF) following chemotherapy. Such conjoint
treatment may be achieved by way of the simultaneous,
sequential or separate dosing of the individual
components of the treatment. Such combination products
employ the compounds of this invention, or
pharmaceutically acceptable salts thereof, within the
dosage range described hereinbefore and the other
pharmaceutically-active agent within its approved
dosage range. Synthesis The compounds, or
pharmaceutically acceptable salts thereof, of the
present invention can be prepared in a number of ways
well known to one skilled in the art of organic
synthesis. The compounds, or pharmaceutically
acceptable salts thereof, of the present invention can
be synthesized using the methods described below,
together with synthetic methods known in the art of
synthetic organic chemistry, or variations thereon as
appreciated by those skilled in the art. Such methods
include, but are not limited to, those described
below. All references cited herein are hereby
incorporated in their entirety by reference. The novel
compounds, or pharmaceutically acceptable salts
thereof, of this invention may be prepared using the
reactions and techniques described herein. The
reactions are performed in solvents appropriate to the
reagents and materials employed and are suitable for
the transformations being effected. Also, in the
description of the synthetic methods described below,
it is to be understood that all proposed reaction
conditions, including choice of solvent, reaction
atmosphere, reaction temperature, duration of the
experiment and workup procedures, are chosen to be the
conditions standard for that reaction, which should be
readily recognized by one skilled in the art. It is
understood by one skilled in the art of organic
synthesis that the functionality present on various
portions of the molecule must be compatible with the
reagents and reactions proposed. Such restrictions to
the substituents, which are compatible with the
reaction conditions, will be readily apparent to one
skilled in the art and alternate methods must then be
used. Examples The invention will now be further
described with reference to the following illustrative
examples in which, unless stated otherwise:(i)
temperatures are given in degrees Celsius (0C);
operations are carried out at room temperature or
ambient temperature, that is, in a range of 18-25 0C;
(ii) organic solutions were dried over anhydrous
magnesium sulfate; evaporation of organic solvent was
carried out using a rotary evaporator under reduced
pressure (4.5 - 30 mmHg) with a bath temperature of up
to 60 0C; (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 or liquid chromatography/mass
spectroscopy (LC/MS) and reaction times are given for
illustration only; (v) final products have
satisfactory proton nuclear magnetic resonance (NMR)
spectra and/or mass spectra 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; (vii) when given, NMR data is
in the form of delta values for major diagnostic
protons, given in part per million (ppm) relative to
tetramethylsilane (TMS) as an internal standard,
determined at 300 MHz in DMSO-d6 unless otherwise
stated; (viii) chemical symbols have their usual
meanings; (ix) solvent ratio was given in
volume:volume (v/v) terms (x) the following
abbreviations have been used: EtOAc ethyl acetate;
ether diethyl ether; EtOH ethanol; THF
tetrahydrofuran; TFP tetrafluorophenyl; DIEA
diisopropylethylamine; DMAP 4-dimethylaminopyridine;
NMP N-methylpyridinone; MTBE methyl tert-butyl ether;
DMF iV, /-dimethylformamide; HBTU 2-(1H-benzotriazole-
1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate;
DCE dichloroethane; TFP resin tetrafluorophenol resin;
MeOH methanol; and DCM dichloromethane. C J Example 1
-6-('5-Cvclopropvl-l
-pvrazol-3-vlammo)-5-fluoro-2-Cl-(4-fluoro lienvl
)ethvlammo) nicotinonitrile A portion of
2-chloro-6-(5-cyclopropyl-l
-pyrazol-3-ylamino)-5-fluoronicotinonitrile 0 (Method
1; 0.8g, 2.8 mmol) and
(S)-l-(4-fluorophenyl)ethanamine (0.8g, 5.6 mmol) were
added to a solution of rc-BuOH (4 ml) and DIEA (0.5g,
3.7 mmol) in a sealed tube. The reaction was heated to
140 C for 48 hrs, then cooled to 25 C and
concentrated. The resulting residue was purified by
column chromatography (DCM - MeOH = 50 : 1) to give
the title compound (0.55g, 50%). 1H NMR (400 MHz, CDCl
3) d 8.44 (br s, IH), 7.37-7.33 (m, 2H), 5 7.27 (d, J
= 9.6 Hz, IH), 7.07-7.03 (m, 2H), 6.11 (s, IH),
5.24-5.20 (m, 2H), 1.87-1.83 (m, IH), 1.60 (d, J 6.2
Hz, 3H), 1.01-0.98 (m, 2H), 0.79-0.65 (m, 2H). MS:
Calcd.: 380; Found: [M+H] + 381. Example 2 0
(5)-6-r5-Cyclopropyl-l
-pyrazol-3-ylaminoV5-fluoro-2-(l-r4-fluorophenvDethyla
mino ) nicotinamide To a solution of
(S)-6-(5-cyclopropyl-l/
-pyrazol-3-ylamino)-5-fluoro-2-(l-(4-
fluorophenyl)ethylamino)nicotinonitrile (Example 1;
0.5g, 1.3 mmol) in MeOH (50 ml), was added a 25%
aqueous solution (2 ml) of KOH (400 mg) at 25 0C,
followed by the addition of 5 0.1 ml of 30% H2O2. The
resulting dark red solution was heated to 65 C for Ih,
cooled to 25 C, and concentrated. The resulting
residue was dissolved in EtOAc (50 ml), washed with
water (30 ml), dried, filtered and concentrated. The
resulting solid was purified by column chromatography
(DCM - MeOH = 30 : 1) to give the title compound
(0.3Og, 60%). 1H NMR (400 MHz, CDCl3) d 9.06 (d, J =
7.0 Hz, IH), 7.90 (br s, IH), 7.35-7.32 (m, 2H), 7.25
(d, J = 0 7.2 Hz, IH), 7.00-6.95 (m, 2H), 6.00 (br s,
IH), 5.66 (br s, 2H), 5.21-5.17 (m, IH), 1.86-1.82 (m,
IH), 1.54 (d, J 6.8 Hz, 3H), 0.96-0.92 (m, 2H),
0.69-0.67 (m, 2H). MS: Calcd.: 398; Found: [M+H]+
399.Example 3 r^-3-(Aminomethyl)-iV
6-('5-cyclopropyl-l// -pyrazol-3-yl)-5-fluoro-
2-(l-f4-fluorophenyl') ethvDpyridine-2,6-diamme To a
MeOH solution (5 ml) was added ()-6-(5-cyclopropyl-l
-pyrazol-3-ylamino)-
5-fluoro-2-(l-(4-fluorophenyl)ethylamino)nicotinonitri
le (Example 1; 0.1 5g, 0.4 mmol), cone. HCl (0.1 ml),
and Pd (10 wt. %, dry basis, on activated carbon,
0.12g). The mixture was then flushed with N ,
evacuated, and then placed under 40 psi of H2 for 6
hrs. The reaction was then evacuated, flushed with N ,
filtered, washed with MeOH (3 x 30 ml), and
concentrated. The resulting solid was dissolved in the
mixture of DCM - MeOH (50 : 1, 100 ml), and a
saturated aqueous solution OfNa 2CO3 (100 ml) was
added, and the mixture was shaken vigorously for 30
min. The layers were then allowed to separate, and the
aqueous layer was extracted with DCM (3 x 100 ml). The
combined organic layers were dried, filtered and
concentrated. The resulting solid was purified by
column chromatography (DCM - MeOH = 9: 1) to give the
title compound (0.09g, 58%). 1H NMR (400 MHz, CD3OD) d
7.42-7.38 (m, 2H), 7.15 (d, J = 11. Hz, IH), 7.02-6.97
(m, 2H), 5.15-5.08 (m, IH), 3.74 (s, 2H), 1.88-1.81
(m, IH), 1.54 (d, J 7.0 Hz, 3H), 0.93-0.92 (m, 2H),
0.67-0.63 (m, 2H). MS: Calcd.: 384; Found: [M+H] +
385. Example 4 (>S^-./V-((6-('5-Cvclopropyl-7.
-pyrazol-3-ylamino)-5-fluoro-2-(l-(
'4-fluorophenyl)ethylammo)
ryridin-3-yl)methvDacetamide 



A round bottom flask was charged with
(<S)-3-(aminomethyl)~JV6-(5-cyclopropyl-l Hpyrazol-
3-yl)-5-fluoro-
2-(l-(4-fluorophenyl)ethyl)pyridine-2,6-diamine
(Example 3; 0.08g, 0.2 mmol) and acetic acid loaded
TFP resin ( 1.4 mmol/g loading, 0.2 mmol) in mixture
of THF - DCM ( 1 : 1, 3 ml) at 0 C. The resulting
solution was shaken vigorously at 0 C for 45 min and
filtered. The resulting resin was washed with a THF -
DCM solution ( 1 : 1, 3 x 5 ml for 30 min. each). The
resulting organic layers were combined and
concentrated. The resulting solid was purified by
reverse-phase column chromatography (5-50% CH3CN in
H2O over 400 ml) to give the title compound (0.045g,
50%). 1H NMR (400 MHz CD3OD) d 7.34- 7.33 (m, 2H), 7.1
1 (d, J = 10.7 Hz, IH), 7.01-6.97 (m, 2H), 5.14-5.04
(m, IH), 4.30-4.17 (m, 2H), 1.99 (s, 3H), 1.88-1.81
(m, IH), 1.50 (d, J = 6.8 Hz, 3H), 0.94-0.92 (m, 2H),
0.67-0.63 (m, 2H). MS: Calcd.: 426; Found: [M+H] +
427.Example 5 ( )-
-((6-(5-Cvclopropyl-li/-pyrazol-3-ylamino)-5-fluoro-2-
(l-( '4-fluorophenyl)ethylamino)
pyridin-3-yl)methvDmethanesulfonamide A round bottom
flask was charged with (<S)-3-(aminomethyl)-iV
-(5-cyclopropyl-l - pyrazol-3-yl)-5-fluoro-
2-(l-(4-fluorophenyl)ethyl)pyridine-2,6-diamme
(Example 3; 0.025g, 0.065 mmol), methanesulfonic acid
loaded TFP resin (0.9 mmol/g loading, 0.065 mmol),
DIEA (0.017g, 0.13 mmol), DMAP (0.09g, 0.072 mmol),
and THF (5 ml). The resulting solution was shaken
vigorously at 60 C for 8 hrs. The reaction was
filtered and the resulting resin was washed with a THF
- DCM solution ( 1 : 1, 3 x 5 ml for 30 min. each).
The resulting organic layers were combined and
concentrated. The resulting solid was purified by
reversephase column chromatography (5-50% CH3CN in H2O
over 400 ml) to give the title compound (0.01 6g,
53%). 1H NMR (400 MHz, CD3OD) d 7.42-7.39 (m, 2H),
7.14 (d, J = 10.7 Hz, IH), 7.01-6.97 (m, 2H),
5.16-5.09 (m, IH), 4.15-4.06 (m, 2H), 2.99 (s, 3H),
1.88- 1.83 (m, IH), 1.52 (d, J = 6.8 Hz, 3H),
0.95-0.93 (m, 2H), 0.66-0.64 (m, 2H). MS: Calcd.: 462;
Found: [M+H]+ 463. Example 6 (i?)-6-(5-Cvclopropyl-l
H-pyrazol-3-ylaminoV5-fluoro-2-d-r4-fluorophenyl ')-2-
hydroxyethylamino^nicotinonitrile
2-Chloro-6-(5-cyclopropyl-l
H-pyrazol-3-ylamino)-5-fluoronicotinonitrile (Method
1; 0.5g, 1.8 mmol) and
(i?)-2-amino-2-(4-fluorophenyl)ethanol (0.6g, 3.6
mmol) were added to a solution of rc-BuOH (4 ml) and
DIEA (0.3g, 2.3 mmol) in a sealed tube. The reaction
was heated to 140 C for 48 hrs, then cooled to 25 0C
and concentrated. The resulting residue was purified
by column chromatography (DCM - MeOH = 80 : 1) to give
the title compound (0.3g, 40%). 1H NMR (400 MHz,
CD3OD) d 7.37-7.35 (m, 3H), 7.05-7.00 (m, 2H), 5.99
(s, IH), 5.20-5.11 (m, IH), 3.90-3.77 (m, 2H),
1.90-1.86 (m, IH), 1.05-0.96 (m, 2H), 0.73-0.66 (m,
2H). MS: Calcd.: 396; Found: [M+H]+ 397. Example 7
(i?V6-r5-Cvclopropyl-l
H-pyrazol-3-ylamino)-5-fluoro-2-( 'l-r4-fluoro
henylV2- hvdroxyethylamino)nicotmamide
(i?)-6-(5-Cyclopropyl-li3r-pyrazol-3-ylamino)-5-fluoro
-2-(l-(4-fluorophenyl)-2-
hydroxyethylamino)nicotinonitrile (Example 6; 0.07g,
0.2 mmol), was placed in MeOH (5ml) at 25 C. A 25%
aqueous solution (0.2 ml) of KOH (50 nig) was then
added, followed by the addition of 0.05 ml of 30%
H2O2. The resulting dark red solution was heated to 65
C for 1 h, cooled to 25 C, and concentrated. The
resulting residue was dissolved in EtOAc (50 ml),
washed with water (30 ml), dried, filtered, and
concentrated. The resulting solid was purified by
column chromatography (DCM - MeOH = 30 : 1) to give
the title compound (0.065g, 90%). 1H NMR (400 MHz,
CD3OD) d 7.69 (d, J = 12.1 Hz, IH), 7.39-7.36 (m, 2H),
7.04-7.00 (m, 2H), 5.94 (s, IH) 5 5.22-5.16 (m, IH),
3.87-3.75 (m, 2H) 5 1.91-1.84 (m, IH), 0.98-0.96 (m,
2H) 5 0.74-0.69 (m, 2H). MS: Calcd.: 414; Found: [M+H]
+ 415. Example 8 i
)-2-r3-rAmmomethylV6-(5-cyclopropyl-l
H-ryrazol-3-ylamino)-5-fluoro ryridm-2-
ylammoV2-(4-fluorophenyr)ethanol The mixture of
(i?)-6-(5-cyclopropyl-l
H-pyrazol-3-ylamino)-5-fluoro-2-(l-(4-
fluorophenyl)-2-hydroxyethylamino)nicotinonitrile
(Example 6; 0.13g, 0.33 mmol), cone. HCl (0.1 ml), and
Pd (10 wt %5 dry basis, on activated carbon, 0.12g) in
MeOH (5 ml) was flushed with N2, evacuated, and then
placed under H (40 psi) for 6 hrs. The reaction was
then evacuated, flushed with N2, filtered, washed with
MeOH (3 x 30 ml), and concentrated. The resulting
solid was dissolved in the mixture of DCM - MeOH (50 :
1, 100 ml), and a saturated aqueous solution OfNa CO3
(100 ml) was added. The mixture was shaken vigorously
for 30 min and allowed to separate. The aqueous layer
was extracted with DCM (3 x 100 ml). The combined
organic layer was dried, filtered and concentrated.
The resulting solid was purified by reverse-phase
column chromatography (5-50% CH3CN in H O over 400 ml)
to give the title compound (0.074, 57%). 1H NMR (400
MHz, CD3OD) d 7.45-7.42 (m, 2H), 7.17 (d, J = 11.1 Hz,
IH), 7.04-7.00 (m, 2H), 5.72 (br s, IH), 5.18-5.08 (m,
IH), 3.89-3.72 (m, 4H), 1.87- 1.83 (m, IH), 0.94-0.92
(m, 2H), 0.69-0.65 (m, 2H). MS: Calcd.: 400; Found:
[M+H] + 401. Example 9 (i?)-iVr-r(6-(5-Cvclopropyl-l
-pyrazol-3-ylamino)-5-fiuoro-2-( '
l-(4-fluorophenylV2-
hvdroxyethylamino)pyridin-3-yl)methyl)acetamide
(i?)-2-(3-(Aminomethyl)-6-(5-cyclopropyl-liy-pyrazol-3
-ylamino)-5-fluoropyridin-2-
ylamino)-2-(4-fluorophenyl)ethanol (Example 8; 0.034g,
0.085 mmol) and acetic acid loaded TFP resin (1.4
mmol/g loading, 0.085 mmol) were placed in a THF - DCM
solution (1 : 1, 3 ml) at 0 0C. The resulting
suspension was shaken vigorously at 0 C for 45 min.
The reactionwas filtered and the resulting resin was
washed with a THF - DCM solution ( 1 : 1, 3 x 5 ml for
30 min. each). The resulting organic layers were
combined and concentrated. The resulting solid was
purified by reverse-phase column chromatography (5-50%
CH3CN in H2O over 400 ml) to give the title compound
(0.01 8g, 48%). 1H NMR (400 MHz, CD3OD) d 7.42- 7.36
(m, 2H), 7.12 (d, J = 9.6 Hz, IH), 7.04-6.99 (m, 2H),
6.09 (br s, IH), 5.19-5.02 (m, IH), 4.36-4.17 (m, 2H),
3.83-3.71 (m, 2H), 1.99 (s, 3H), 1.88-1.83 (m, IH),
0.98-0.87 (m, 2H), 0.72-0.66 (m, 2H). MS: Calcd.: 442;
Found: [M+H]+ 443. Example 10 i V
-Cr6-r5-Cvclopropyl-l
-pyrazol-3-ylamino)-5-fluoro-2-Cl-r4-fluorophenyl)-2-
hvdroxyethylammo)pyridin-3-yl)methyl)methanesulfonamid
e A round bottom flask was charged with
(i?)-2-(3-(aminomethyl)-6-(5-cyclopropyl-l ~-
pyrazol-3-ylamino)-5-fluoropyridin-2-ylamino)-2-(4-flu
orophenyl)ethanol (Example 8; 0.2Og, 0.50 mmol),
methanesulfonic acid loaded TFP resin (0.9 mmol/g
loading, 0.50 mmol), DIEA (0.13g, 1.00 mmol), DMAP
(0.067g, 0.067 mmol), and THF (10 ml). The resulting
solution was shaken vigorously at 60 0C for 8 hrs. The
reaction was filtered and the resulting resin was
washed with a THF - DCM solution ( 1 : 1, 3 x 5 ml for
30 min. each). The resulting organic layers were
combined and concentrated. The resulting solid was
purified by reverse-phase column chromatography (5-50%
CH3CN in H2O over 400 ml) to give the title compound
(0.075g, 31%). 1H NMR (400 MHz, CD3OD) d 7.50-7.41 (m,
2H), 7.15 (d, J = 9.1 Hz, IH), 7.04-7.00 (m, 2H), 6.09
(br s, IH), 5.22-5.03 (m, IH), 4.20-4.07 (m, 2H),
3.86-3.74 (m, 2H), 2.98 (s, 3H), 1.89-1.85 (m, IH),
1.04-0.92 (m, 2H), 0.78-0.66 (m, 2H). MS: Calcd.: 478;
Found: [M+Hf 479. Example 11
(i?V5-Fluoro-2-(l-(4-fluorophenyl)-2-hvdroxyethylamino
V6-f5-isopropoxy-l -pyrazol-3- ylamino)nicotinonitrile
2-Chloro-5-fluoro-6-(5-isopropoxy-l
-pyrazol-3-ylamino)nicotinonitrile (Method 2; 1.6g,
5.0 mmol) and (i?)-2-amino-2-(4-fluorophenyl)ethanol
(2.Og, 11.0 mmol) were added to a solution of n-BuOH
(8 ml) and DIEA (0.8g, 6.0 mmol) in a sealed tube. The
reaction was heated to 135 C for 72 hrs, cooled to 25
C, and concentrated. The resulting residue was
purified by column chromatography (DCM - MeOH = 50 :
1) to give the title compound (0.7g, 31%). 1H NMR (400
MHz, CD3OD) d 7.49 (d, J = 9.5 Hz, IH), 7.41-7.38 (m,
2H),7.07-7.02 (m, 2H), 5.40 (s, IH), 5.10-5.01 (m,
IH), 4.62-4.55 (m, IH), 3.91-3.79 (m, 2H), 1.33-1.31
(m, 6H). MS: Calcd.: 414; Found: [M+H]+ 415. Example
12 (i?)-5-Fluoro-2-( l-(
4-fluorophenyl)-2-hvdroxyethylainino)-6-f5-isopropoxy-
l -pyrazol-3- ylamino 'ticotmamide
(i?)-5-Fluoro-2-(l-(4-fluorophenyl)-2-hydroxyethylamin
o)-6-(5-isopropoxy-l//-
pyrazol-3-ylamino)nicotinonitrile (Example 11; 0.06g,
0.1 mmol) was placed in MeOH (5 ml) at 25 C. A 25%
aqueous solution (0.2 ml) of KOH (0.05 g, 0.7 mmol)
was then added, followed by the addition of 0.05 ml of
30% H2O2. The resulting dark red solution was heated
to 65 0C for 1 h, cooled to 25 0C, and concentrated.
The resulting residue was dissolved in EtOAc (50 ml),
washed with water (30 ml), dried, filtered, and
concentrated. The resulting solid was purified by
column chromatography (DCM - MeOH = 30 : 1) to give
the title compound (0.037g, 60%). 1HNMR (400 MHz,
CD3OD) d 7.75 (d, J = 11.9 Hz, IH), 7.43- 7.39 (m,
2H), 7.06-7.02 (m, 2H), 5.37 (br s, IH), 5.10-5.02 (m,
IH), 4.60-4.54 (m, IH), 3.90- 3.86 (m, IH), 3.79-3.74
(m, IH), 1.32 (d, J = 6.0 Hz, 6H). MS: Calcd.: 432;
Found: [M+H]+ 433. Example 13
(i?)-2-('3-(Aminomethyl)-5-fluoro-6-( '5-isopropoxy-l
-pyrazol-3-ylamino)pyridin-2-
ylamino)-2-(4-fluorophenyl )ethanol A solution of
(i?)-5-fluoro-2-(l
-(4-fluorophenyl)-2-hydroxyethylamino)-6-(5-
isopropoxy-l ~pyrazol-3-ylamino)nicotinonitrile
(Example 11; 0.6Og, 1.44 mmol), cone. HCl (0.3 ml),
and Pd (10 wt. %, dry basis, on activated carbon,
0.3g) in MeOH (8 ml) was flushed with N2, evacuated,
and then placed under of H2 (40 psi) for 6 hrs. The
reaction was then evacuated, flushed with N2,
filtered, washed with MeOH (3 x 30 ml), and
concentrated. The resulting solid was dissolved in the
mixture of DCM - MeOH (50 : 1, 100 ml) and treated
with a saturated aqueous Na2CO solution (100 ml). The
resulting mixture was shaken vigorously for 30 min and
allowed to separate. The aqueous layer was extracted
with DCM (3 x 100 ml). The combined organic layers
were dried, filtered and concentrated. The resulting
solid was purified by reverse-phase column
chromatography (5-50% CH3CN in H2O over 400 ml) to
give the title compound (0.4Og, 66%). 1 NMR (400 MHz,
CD3OD) d 7.47-7.44 (m, 2H), 7.37 (d, J = 10.7 Hz, IH),
7.06-7.02 (m, 2H), 5.10-5.06 (m, IH), 4.57-4.51 (m,
IH), 4.28(d, J = 14.2 Hz, IH), 4.07 (d, J = 14.2 Hz,
IH), 3.92-3.80 (m, 2H)5 1.32 (d, J = 3.7 Hz, 6H). MS:
Calcd.: 418; Found: [M+H] + 419. Example 14 (i?V
-(f5-Fluoro-2-ri-f4-fluorophenylV2-hydroxyethylaniino)
-6-( 5-isopropoxy-l -pyrazol- 3-VIaIrLmO
)PVrJdJn-S-yl)methyl)acetamide
(i?)-2-(3-(Aminomethyl)-5-fluoro-6-(5-isopropoxy-l/i-p
yrazol-3-ylamino)pyridin-2-
ylamino)-2-(4-fluorophenyl)ethanol (Example 13;
0.175g, 0.42 mmol) and acetic acid loaded TFP resin
(1.4 mmol/g loading, 0.42 mmol) were placed in a THF -
DCM solution ( 1 : 1, 5 ml) at 0 0C. The resulting
solution was shaken vigorously at 0 C for 45 min and
filtered. The resulting resin was washed with a THF -
DCM solution ( 1 : 1, 3 x 5 ml for 30 min. each). The
resulting organic layers were combined and
concentrated. The resulting solid was purified by
reverse-phase column chromatography (5-50% CH3CN in
H2O over 400 ml) to give the title 



compound (0.075g, 39%). 1H NMR (400 MHz, CD3OD) d
7.42-7.39 (m, 2H), 7.17 (d, J = 10.7 Hz, IH),
7.05-7.01 (m, 2H), 5.26 (s, IH), 5.02-4.95 (m, IH),
4.55-4.53 (m, IH), 4.36 (d, J = 15.0 Hz, IH), 4.22 (d,
J = 15.0 Hz, IH), 3.84-3.72 (m, 2H), 2.01 (s, 3H),
1.31 (d, J = 6.0Hz, 6H). MS: Calcd.: 460; Found: [M+H]
+ 461. Example 15
(i?)-iV-((5-Fluoro-2-(l-(4-fluorophenyl)-2-hydroxyethy
lamino)-6-( '5-isopropoxy-l H-pyrazol- 3-ylamino)p
yridin-3 -yl)methyl)methanesulfonamide A round bottom
flask was charged with
(i?)-2-(3-(aminomethyl)-5-fluoro-6-(5- isopropoxy- l
-pyrazol-3
-ylamino)pyridin-2-ylammo)-2-(4-fluorophenyl)ethanol
(Example 13; O.lOg, 0.24 mmol), methanesulfonic acid
loaded TFP resin (0.9 mmol/g loading, 0.24 mmol), DIEA
(0.062g, 0.48 mmol), DMAP (0.032g, 0.26 mmol), and THF
(5 ml). The resulting suspension was shaken vigorously
at 60 0C for 8 hrs and filtered. The resulting resin
was washed with a THF - DCM solution (1 : 1, 3 x 5 ml
for 30 min. each). The resulting organic layers were
combined and concentrated. The resulting solid was
purified by reversephase column chromatography (5-50%
CH3CN in H2O over 400 ml) to give the title coompound
(0.075g, 63%). 1H NMR (400 MHz, CD3OD) d 7.48-7.45 (m,
2H), 7.20 (d, J = 10.9 Hz, IH), 7.05-7.01 (m, 2H),
5.30 (s, IH), 5.04-5.01 (m, IH), 4.56-4.53 (m, IH),
4.20 (d, J = 14.4 Hz, IH), 4.12 (d, J = H A Hz, IH),
3.86-3.73 (m, 2H), 3.01 (s, 3H), 1.32 (d, J = 6.0 Hz,
3H). MS: Calcd.: 496; Found: [M+H] + 497.Example 16
r5)-5-Fluoro-2-(l-(4-fluorophenyl
)ethylamino)-6-C5-isopropoxy-liJ -pyrazol-3-
ylamino)nicotinonitrile
2-Chloro-5-fluoro-6-(5-isopropoxy-l
H-pyrazol-3-ylaniino)nicotinonitrile (Method 2; 5
1.4g, 5.0 mmol) and (S)-l-(4-fluorophenyl)ethanamine
(1.Og, 9.0 mmol) were added to a solution of "-BuOH (8
ml) and DIEA (0.8g, 6.0 mmol) in a sealed tube. The
reaction was heated to 135 C for 48 hrs, cooled to 25
0C, and concentrated. The resulting residue was
purified by column chromatography (DCM - MeOH = 80 :
1) to give the title compound (0.9Og, 48%). 1H NMR
(400 MHz, CD3OD) d 7.43 (d, J = 10.5 Hz5 IH),
7.39-7.35 (m, 2H), LO 7.04-6.99 (m, 2H), 5.47 (s, IH)
3 5.12-5.11 (m, IH), 4.60-4.51 (m, IH), 1.56 (d, J =
7.0 Hz, 3H), 1.33-1.30 (m, 6H). MS: Calcd.: 398;
Found: [M+H]+ 399. Example 17 (
)-5-Fluoro-2-(l-(4-fluorophenyl)e1hylamino)-6-(5-isopr
opoxy-l/Z-pyrazol-3- L5 ylamino)nicotinamide
(5)-5-Fluoro-2-(l-(4-fluorophenyl)ethylamino)-6-(5-iso
propoxy-l -pyrazol-3- ylamino)nicotinonitrile (Example
16; 0.1 5g, 0.38 mmol), was placed in MeOH (7 ml) at
25 0C. A 25% aqueous solution (0.4 ml) of KOH (0.11 g,
1.9 mmol) was then added, followed by the addition of
0.1 ml of 30% H2O2. The resulting dark red solution
was heated to 10 65 C for Ih, cooled to 25 C, and
concentrated. The resulting residue was dissolved in
EtOAc (50 ml), washed with water (30 ml), dried,
filtered, and concentrated. The resulting solid was
purified by column chromatography (DCM - MeOH = 25 :
1) to give the title compound (0.044g, 28%). 1H NMR
(400 MHz, CD3OD) d 7.75 (d, J = 11.7 Hz, IH), 7.39-
7.36 (m, 2H), 7.04-7.00 (m, 2H), 5.37 (s, IH),
5.11-5.00 (m, IH), 4.61-4.52 (m, IH), 1.53 (d, >5 J =
7.0 Hz, 3H), 1.31 (m, 6H). MS: Calcd.: 416; Found:
[M+H]+ 417. Example 18 (^-3-(Aminomethyl)-5-fluoro-JV
2-(l-(4-fluorophenyl)ethyl)-7V 6-(5-isopropoxy-l
H-pyrazol-3- yl)pyridme-2,6-diamine 50 The mixture of
(S -5-fluoro 2-( l -(4-fl
uorophenyl)ethylamino)-6-(5-isopropoxy- l -
pyrazol-3-ylamino)nicotinonitrile (Example 16; 0.9Og,
2.26 mmol), cone. HCl (0.3 ml), and Pd (10 wt. %, dry
basis, on activated carbon, 0.55g) in MeOH (20 ml) was
flushed with N2, evacuated, and then placed under H2
(40 psi) for 6 hrs. The reaction was then
evacuated,flushed with N2, filtered, washed with MeOH
(3 x 30 ml), and concentrated. The resulting solid was
dissolved in the mixture of DCM - MeOH (50 : 1, 100
ml) and treated with a saturated aqueous Na2CO3
solution (100 ml). The mixture was shaken vigorously
for 30 min and allowed to separate. The aqueous layer
was extracted with DCM (3 x 100 ml). The combined
organic layers were dried, filtered and concentrated.
The resulting solid was purified by reverse- phase
column chromatography (5-50% CH3CN in H2O over 400 ml)
to give the title compound (0.7g, 77%). 1H NMR (400
MHz, CD3OD) d 7.45-7.41 (m, 2H), 7.35 (d, J = 10.9 Hz,
IH), 7.03-6.99 (m, 2H)5 5.35 (s, IH), 5.09-5.04 (m,
IH), 4.55-4.49 (m, IH), 4.18 (d, J = 14.2 Hz, IH),
4.08 (d, J = 14.2 Hz, IH), 1.59 (d, J = 6.8 Hz, 3H),
1.31 (d, J = 8.3 Hz, 6H). MS: Calcd. : 402; Found:
[M+H]+ 403 . Example 19 S - -((5-Fluoro-2-(l-(
'4-fluoro
rhenyl)ethylammoV6-(5-isopropoxy-l/f-pyrazol-3-
ylammo)pyridin-3-vDmethyr)acetamide
(5)-3-(Aminomethyl)-5-fluoro- 2-(l-(4-fluoro
rhenyl)ethyl)- L/6-(5-isorropoxy-l -
pyrazol-3-yl)pyridine-2,6-diamine (Example 18; 0.2Og,
0.49 mmol) and acetic acid loaded TFP resin (1.4
mmol/g loading, 0.49 mmol) were placed in a THF - DCM
solution ( 1 : 1, 6 ml) at 0 C. The resulting solution
was shaken vigorously at 0 C for 45 min and filtered.
The resulting resin was washed with a THF - DCM
solution ( 1 : I 5 3 x 5 ml for 30 min. each). The
resulting organic layers were combined and
concentrated. The resulting solid was purified by
reverse-phase column chromatography (5-50% CH3CN in
H2O over 400 ml) to give the title compound (O.OlOg,
49%). 1H NMR (400 MHz, CD3OD) d 7.37-7.34 (m, 2H),
7.14 (d, J = 10.9 Hz, IH) 5 7.02-6.98 (m, 2H)5 5.25
(s, IH), 4.96-4.95 (m, IH) 5 4.55-4.52 (m, IH) 5 4.30
(d, J = 14.8 Hz5 IH), 4.21 (d, J = 14.8 Hz5 IH) 5 2.01
(s, 3H)5 1.51 (d, J = 6.8 Hz5 3H)5 1.31 (d, J = 6.0
Hz5 6H). MS: Calcd.: 444; Found: [M+H]+ 445. Example
20 S - -(('5-Fluoro-2-(l-f4-fluorophenv
ethylammo)-6-f5-isopropoxy-l -pyrazol-3-
ylamino)pyridm-3-vDmethyl)methanesulfonamide A round
bottom flask was charged with
(5)-3-(aminomethyl)-5-fluoro-7V 2-(l-(4-
fluorophenyl)ethyl)- L/6-(5-isopropoxy-l/i
-pyrazol-3-yl)pyridine-2 56-diamine (Example 18;
0.1Og5 0.25 mmol), methanesulfonic acid loaded TFP
resin (0.9 mmol/g loading, 0.25 mmol), DIEA (0.064g,
0.50 mmol), DMAP (O.033g, 0.27 mmol), and THF (5 ml).
The resultingsuspension was shaken vigorously at 60 0C
for 8 hrs and filtered. The resulting resin was washed
with a THF - DCM solution ( 1 : 1, 3 x 5 ml for 30
min. each). The resulting organic layers were combined
and concentrated. The resulting solid was purified by
reverse-phase column chromatography (5-50% CH3CN in
H2O over 400 ml) to give (0.82g, 67%). 1H NMR (400
MHz, CD3OD) d 7.44-7.41 (m, 2H), 7.17 (d, J 10.7 Hz,
IH), 7.02-6.97 (m, 2H), 5.26 (s, IH), 5.01-4.99 (m,
IH), 4.56-4.53 (m, IH), 4.16-4.08 (m, IH), 3.01 (s,
3H), 1.52 (d, J = 7.0 Hz, 3H), 1.31 (d, J = 6.0 Hz,
6H). MS: Calcd.: 480; Found: [M+H]+ 481. Example 21
r^-S^-Dichloro-iv^-rS-cvclopropyl-l H-pyrazol-S-ylVL
-a -^-fluorophenvnethvnpyridine- 2,6-diamine
3,5,6-Trichloro-iV-(5-cyclopropyl-li7-pyrazol-3-yl)pyr
idin-2-amine (Method 3; 0.05g, 0.2 mmol) and
(5)-l-(4-fluorophenyl)ethanamine (0.05g, 0.4 mmol)
were dissolved in NMP (2 ml) with DIEA (0.03g, 0.22
mmol). The reaction was heated in a microwave at 200
0C for 30 min. The reaction was cooled to 25 C,
quenched with water (10 ml), and extracted with MTBE
(4 x 30 ml). The combined organic fractions were then
dried, filtered, and concentrated. The resulting solid
was purified by reverse-phase column chromatography
(5- 50% CH3CN in H2O over 400 ml) to give the title
compound (0.008g, 11%). 1H NMR (400 MHz, CD3OD) d 7.41
(s, IH) 5 7.33-7.30 (m, 2H), 7.02-6.98 (m, 2H), 6.03
(s, 3H), 5.17 (q, J = = 6.8 Hz5 IH), 2.02-1.98 (m,
IH), 1.59 (d, J = 6.8 Hz, 3H), 1.21-1.65 (m, 2H)5
0.86-0.82 (m, 2H). MS: Calcd.: 406; Found: [M+H]+ 407.
Example 22 -(5-Cyclopropyl-l
-pyrazol-3-yl)-A^'-r(16r)-l-(4-fluorophenyl)ethvnpyrid
ine-2,6-diamine r -Butyl 5-cyclopropyl-3 -[(6- {[(IS)-
1-(4-fluorophenyl)ethyl] amino }pyridin-2-
yl)amino]-lif-pyrazole-l-carboxylate (Method 21;
146mg) was dissolved in a solution of hydrogen
chloride in ether (2.0 M, 2 ml, 4 mmol) and the
reaction mixture was stirred at room temperature for 4
hours. The solvent was removed and semi-prep HPLC
(Gilson) purification gave the title compound (37 mg,
25%). 1 NMR (CDCl3) d 0.55 (m, 2H)5 0.70 (m, 2H)5 1.35
(m, 3H), 1.65 (m, IH), 4.53 (m, 2H), 4.91 (br s, IH) 5
6.10 (br s, IH) 5 6.70 (m, IH), 7.00 (m, 2H), 7.25 (m,
3H).Example 23 Sf)-2-Amino- -((6-r5-cvclopropyl-l
-pyrazol-3-ylamino)-5-fluoro-2-( ' l-(4-
fluorophenyl)ethylamino)pyridin-3-vDmethvDacetamide To
a solution of tert-butyl (2-{[(6-[(5~cyclopropyl~l
-pyrazol~3-yl)amino]-5-fluoro- 2-{ [(1"S)-1 -(4-fluoro
rhenyl)ethy 1] amino }pyridin-3 -yl)niethyl] amino
}-2-oxoethyl)carbamate (Method 22; 0.035g, 0.065 mmol)
in dioxane (4 ml), was added an HCl/dioxane solution
(4.0 M, 30eq.). The resulting solution was stirred at
25 0C for 3 hrs. The reaction was then concentrated,
re-dissolved in MeOH (0.5 ml), and quickly treated
with ether (50 ml). The resulting solid was collected
to give the HCl salt of the title compound (0.025g,
87%). 1H NMR (400 MHz, CD3OD) d 7.60 (d, J = 10.7 Hz,
IH), 7.47-7.44 (m, 2H), 7.07-7.03 (m, 2H), 5.78 (s,
IH), 5.04 (q, J = 6.6 Hz, IH), 4.43-4.40 (m, 2H), 3.79
(s, 2H), 2.01-1.96 (m, IH), 1.66 (d, J = 6.6 Hz, 3H),
1.17-1.13 (m, 2H), 0.82-0.81 (m, 2H). MS: Calcd.: 441;
Found: [M+H] + 442. Example 24
iV-rr6-('5-Cvclopropyl-l -pyrazol-3-ylamino
')-5-fluoro-2-rr6 f)-l-r4-
fluorophenyl)ethylamino)pyridin-3-yl)methyl
)-5-oxopyrrolidine-2-carboxamide A round bottom flask
was charged with (S)
-3-(aminomethyl)-iV6-(5-cyclopropyl-li/-
pyrazol-3-yl)-5-fluoro-7V
2-(l-(4-fluorophenyl)ethyl)pyridine-2,6-diamine
(Example 3; 0.08g, 0.2 mmol),
5-oxopyrrolidine-2-carboxylic acid loaded TFP resin
(1.4 mmol/g loading, 0.2 mmol), and a THF - DCM
solution (3 ml) at 0 C. The resulting solution was
shaken vigorously at 0 C for 45 min and filtered. The
resulting resin was washed with a THF - DCM solution
(1 : 1, 3 x 5 ml for 30 min. each). The resulting
organic layers were combined and concentrated. The
resulting solid was purified by reverse-phase column
chromatography (5- 50% CH3CN in H2O over 400 ml) to
give the title compound (0.0 13g, 10%). 1H NMR (400
MHz, CD3OD) d 7.41-7.32 (m, 2H), 7.21-7.13 (m, IH),
7.05-6.97 (m, 2H), 6.05 (s, IH), 5.21- 5.02 (m, IH),
4.34-4.19 (m, 3H), 2.44-2.28 (m, 3H), 2.11-1.98 (m,
IH), 1.88-1.81 (m, IH), 1.51 (d, J = 5.2 Hz, 3H),
0.99-0.86 (m, 2H), 0.69-0.61 (m, 2H). MS: Calcd.: 495
Found: [M+H] + 496.Example 25 V4-(5-Cyclopropyl-l
H-pyrazol-3-yl)-
2-r('S)-l-f4-fluoro-phenyl)-ethyl1-pyridine-2,4-diamin
e A mixture of
(2-chloro-pyridin-4-yl)-(5-cyclopropyl-l
-pyrazole-3-yl)-amine (Method 4; 0.1 16 g, 0.49 mmol),
DIEA (0.20 ml, 1.18 mmol), and
(,S)-l-(4-fluoro-phenyl)- ethylamine (1.0 ml, 7.4
mmol) was heated to 160 C in a sealed tube for 2 days.
The reaction mixture was concentrated under reduced
pressure and purified by reverse-phase prep HPLC
(column: mC-PACK- ODS-AQ, 250 x 20 nm, 3.0 x 50 mm;
5-95 % gradient MeCN (0.05% TFA) in water (0.1% TFA);
flow rate: 10.0 ml/min). 1H NMR (400 MHz) d 0.696 (m,
2H), 0.958 (m, 2H), 1.49 (m, 4H), 4.75 (q, IH), 5.60
(s, IH), 7.19 (t, 2H), 7.29 (t, IH), 7.42 (t, 3H)5 



7.6 (s, IH), 9.89 (s, IH). MS: Calcd.: 337; Found:
[M+H]+ 338. Example 26 r^-J^-fS-Cvclopropyl-l
-pyrazol-S-vD-L -a
-^-fluorophenvnethylVS-nitropyridine^^- diamine A
mixture of (5)-6-chloro-iV-(1-(4-fluorophenyl)ethyl)-3
-nitropyridin-2-amme (Method 5; 1.74 g, 5.88 mmol),
S-cyclopropyl-l/f-pyrazol-S-amine (0.91 g, 7.36 mmol),
and DIEA (1.28 ml, 7.36 mmol) in rc-BuOH (10 ml) was
heated in a sealed tube at 160 C for 60 hrs. The
solvent was removed under reduced pressure and the
residue was purified by chromatography (hexane - EtOAc
= 1 : 1) to give the title compound as a yellow solid
(1.35 g, 60%). 1H NMR (400 MHz) d 12.15 (s, IH), 10.43
(br, IH), 9.19 (br, IH), 8.12 (d, J = 9.2 Hz, IH),
7.45 (m, 2H), 7.17 (m, 2H), 6.25 (br, IH), 6.14 (br,
IH), 5.45 (m, IH), 1.87 (m, IH), 1.60 (d, J = 6.8 Hz,
3H), 0.95 (m, 2H), 0.65 (m, 2H). MS: Calcd.: 382;
Found: [M+H]+ 383. Examples 27-30 Following a similar
procedure to Example 26, the following compounds were
synthesized from a chloronitropyridine by reacting it
with an amine.OF MORPHOLINO COMPOUNDS FOR THE
PREVENTION OF BACTERIAL CONTAMINATION Field of the
Invention The present invention relates to the
prevention of biofilm formation on medical devices and
fluid-containing storage products. Background to the
invention A biofilm may be described simply as "a
community of microbes embedded in an organic polymer
matrix, adhering to a surface" (Carpentier, 1993. J.
Appl. Bacterid. 75:499-51 1). All biofilms comprise
three basic ingredients: microbes, a glycocalyx and a
surface. If one of these components is removed, a
biofilm will not develop. A biofilm can be formed by a
single bacterial species, but often biofilms consist
of many species of bacteria together with fungi,
algae, protozoa, debris and corrosion products. A
biofilm can form on almost any surface exposed to
bacteria and some amount of water. The process of
bacterial attachment to an available surface (living
or abiotic) and the subsequent development of a
biofilm is reviewed by W. Michael Dunne Jr, Clin
Microbiol Rev. 2002 Apr; 15(2): 155-66. Bacterial
attachment is dictated by a number of variables,
including the bacterial species, surface composition,
environmental factors and essential gene products. In
simple terms, a biofilm forms when bacteria adhere to
a surface in an aqueous environment and begin to
excrete a slimy, glue-like substance which can anchor
them to a range of materials - such as metals,
plastics, soil particles, medical implant materials,
and tissue. Primary adhesion occurs through the chance
meeting of a conditioned surface and a planktonic
microorganism. As an oversimplification, primary
adhesion between bacteria and abiotic surfaces is
mediated by nonspecific (e.g. hydrophobic)
interactions, whereas adhesion to living or
devitalized tissue is accomplished through specific
molecular (lectin, ligand, or adhesion) docking
mechanisms. This stage is reversible and is dictated
by physiochemical variables defining the interaction
between the bacterial cell surface and the conditioned
surface of interest.After primary adhesion, an
anchoring phase occurs, wherein loosely bound
organisms consolidate adhesion by producing
exopolysaccharides that complex with the surface,
resulting in irreversible adhesion to the surface.
Once bacteria are irreversibly attached, biofilm
maturation begins. The overall density and complexity
of the biofilm increases, as surface-bound organisms
actively replicate (and die) and extracellular
components (generated by attached bacteria) interact
with organic and inorganic molecules in the immediate
environment to create the glycocalyx.
Exopolysaccharides form the major component (excluding
water) of the glycocalyx which, in most species, is
predominantly anionic and traps nutrients while
protecting the bacteria from environmental insults. In
the case of infected biomedical implants, the
glycocalyx may include host-derived inflammatory
response proteins or matrix proteins such as
complement, fibrinogen, and glycosaminoglycans
attached to the implant. The growth potential of a
biofilm is limited by the availability of nutrients in
the immediate environment, the perfusion of those
nutrients to cells within the biofilm, and the removal
of waste. An optimum hydrodynamic flow across the
biofilm favours growth and perfusion rather than
erosion of the outermost layers. Other factors that
control biofilm maturation include internal pH, oxygen
perfusion, carbon source, and osmolarity. At a
critical mass, a dynamic equilibrium is reached at
which the outermost layer of growth (farthest from the
surface) generates planktonic organisms. These
organisms are free to escape the biofilm and colonize
other surfaces. Cells nearest the surface become
quiescent or die due to a lack of nutrients or
perfusion, decreased pH, pO2, or an accumulation of
toxic metabolic by-products. Once anchored to a
surface, biofilm microorganisms carry out a variety of
detrimental or beneficial reactions (by human
standards), depending on the surrounding environmental
conditions. Microbial biofilms on surfaces cost
billions of dollars yearly in equipment damage,
product contamination, energy losses and medical
infections. Conventional methods of killing bacteria
(such as antibiotics and disinfection) are often
ineffective with biofilm bacteria, partially due to
the protective nature of the glycocalyx. The huge
doses of antimicrobials required to rid systems of
biofilm bacteria are environmentallyundesirable (and
may not be allowed by environmental regulations) and
medically impractical (since the amount required to
kill the biofilm bacteria would also have an adverse
effect on the patient). Although surfaces or surface
coatings that retard bacterial adhesion have been
described (e.g. Sheng et al, Diagn. Microbiol. Infect.
Dis. 38:1-5), none have been developed that prevent it
(p1-1 1, Lappin-Scott and Costerton, Microbial
Biofilms 1995. Cambridge University Press).
Accordingly, new strategies are required to manage
biofilm formation. Summary of the Invention The
present invention is based on the realisation that
delmopinol, and its derivatives, can be used to
prevent or reduce biofilm formation or to ensure a
non-pathogenic (non-viable) biofilm state. This can be
used in industrial applications, including the
prevention of biofilm formation on surgical devices or
water storage or delivery devices. According to a
first aspect of the present invention, a compound
having formula (I) 1 or a salt thereof, is used for
the prevention or reduction of biofilm formation on a
surface, or to prevent or reduce viable microbial
growth on a surface, wherein R1 is a straight or
branched alkyl group containing 8 to 16 carbon atoms
at the 2- or 3-position of the morpholino ring, and R2
is a straight or branched alkyl group containing 2 to
10 carbon atoms, substituted with a hydroxy group
except in the alpha-position, the sum of the carbon
atoms in the groups R1 and R2 being at least 10 and
preferably 10 to 20. According to a second aspect of
the present invention, there is the use of a compound
as defined above for treating a surgical implement
prior to surgery.According to a third aspect of the
present invention, there is a swab impregnated with a
compound as defined above. According to a fourth
aspect of the present invention, there is a medical
device coated with a compound as defined above.
According to a fifth aspect of the present invention,
a filter, water delivery pipe or fluid storage tank is
coated with a compound as defined above. According to
a sixth aspect of the invention, a container
comprising a compound as defined above, is used for
the treatment of a surface to prevent or reduce
biofilm formation on the surface, or to prevent or
reduce viable microbial growth on the surface.
According to a seventh aspect of the invention, a
container comprises a plurality of individual sealed
packages, each package comprising a unit dosage form
of a compound as defined above, in liquid form.
Description of the Invention The invention is based on
the surprising discovery that delmopinol, and its
derivatives, can prevent or reduce biofilm formation
and/or can ensure that any bacterial biofilm is
inactive, i.e. is in a non-viable state. The term
"biofilm", as used herein, refers to the recognised
meaning of the term in the art, i.e. a community of
microbes and an associated glycocalyx, attached to a
surface. A number of definitions exist in the art,
each of which is within the scope of the current
invention. For example, Carpentier (supra) describes a
biofilm as "a community of microbes embedded in an
organic polymer matrix, adhering to a surface";
Costerton (1999 Science 284:1318-1322) defines a
biofilm as "a structured community of bacterial cells
enclosed in a self-produced polymeric matrix and
adherent to an inert or living surface."; Elder (1995
Eye 9:102-109) describes a biofilm in more cooperative
terms as "a function consortium of microorganisms
organised within an extensive exopolymer matrix". The
compounds for use in the present invention have the
general formula (I) as shown above, wherein R1 is a
straight or branched alkyl group containing 8 to 16
carbon atoms at the 2- or 3-position of the morpholino
ring, and R2 is a straight or branched alkyl group
containing 2 to 10 carbon atoms, substituted with a
hydroxy group except in the alpha-position, the sum of
thecarbon atoms in the groups R1 and R2 being at least
10 and preferably 10 to 20. In a preferred embodiment,
the compound is delmopinol, i.e. 3-(4-propylheptyl)-
4-(2-hydroxyethyI) morpholine, a known compound. The
preparation of the compounds used in the invention is
described in US 4894221 , the content of which is
incorporated herein by reference. In the following
description reference is made to the "prevention or
reduction of biofilm formation". However, the present
invention also encompasses the treatment of surfaces
to prevent or reduce the formation of 



"active" biofilms. Active biofilms are those
characterised by viable microorganisms. Accordingly,
reference to prevention of biofilm formation includes
the prevention or reduction of the formation of viable
microbial complexes or colonies or the reduction in
the formation of such complexes or colonies.
"Reduction" is measured by the comparison with an
untreated surface. The compounds may be used to treat
any surface. Virtually any surface - animal, mineral,
or vegetable (i.e., biotic or abiotic) - may be
suitable for bacterial colonization and biofilm
formation, including contact lenses, ship hulls, dairy
and petroleum pipelines and all varieties of
biomedical implants and transcutaneous devices; the
compounds may therefore be used to prevent biofilm
formation on any of these surfaces. The compounds are
of particular benefit in the prevention of biofilms on
medical devices, e.g. surgical implants including
artificial joints such as hips, orthopaedic hardware
such as pins, plates and wires, artificial/prosthetic
limbs, heart valves, stents, contact lenses and
devices for delivering fluids, nutrients and
medicines, or for the removal of fluids and waste,
e.g. catheters. For the avoidance of doubt, the term
"medical device", as used herein, includes devices and
implants used in cosmetic procedures. The compounds
may also be used to prevent biofilm formation on
identification and information tags, or electronic
chips, that are implanted into a subject. The compound
of the invention may also be used to treat surgical
implements, e.g. surgical knives, saws, scalpels,
forceps etc., or any other instrument used in an
invasive surgical procedure.The medical device may be
an implant, i.e. a device that is inserted into the
body of a subject. In a preferred embodiment, the
device is a surgical implant that requires an incision
to be made into the body to allow implantation. In a
particularly preferred embodiment, the device to be
treated is a dental implant, e.g. a tooth-retaining
dental pin or screw. Alternatively, the medical device
contacts the body but does not enter it, for example a
prosthetic limb, plaster cast, contact lens or
external hearing aid. In the context of a contact
lens, the compound of the invention may be impregnated
onto the surface of the contact lens. Alternatively,
in the context of hydrogel contact lenses, the
compound may be impregnated into the hydrogel matrix.
Alternatively, the compound may be present in the
solution used to store or clean contact lenses. The
subject into (or onto) which the device is implanted
(or contacted) may be human or animal, i.e. veterinary
applications are within the scope of the invention.
The compound will usually be coated onto the surface
or device to be treated. There are many ways in which
compounds can be coated onto suitable substances,
including spray coatings, irradiation and ultra violet
curing. The technologies for coating medical devices
with biomaterials are now advanced, and these
technologies may be applied in the present invention.
Accordingly, the present invention encompasses coated
materials, in particular medical devices coated with
the compound of formula I. Filter or water delivery
pipes coated with the compound of formula I are also
within the scope of the present invention, as are
coated fluid storage or fluid delivery devices. The
material to be coated may be metal, plastics, ceramic,
polystyrene or glass. Preferably, the material to be
coated is metal e.g. stainless steel. The compound of
the invention may be bound to the treated surface in a
covalent or non-covalent attachment. If bound
covalently, a linker molecule may be used to bind the
compound to the surface. For example, polyethylene
glycol (PEG) is a useful linker substrate that may be
used in the present invention. Amination may also be
used to provide an effective linker
molecule.Alternatively, the compound may be
impregnated within a matrix, e.g. a polymer matrix.
Conventional biocompatible poylmer matrices may be
used to retain the compound on the surface. For
example, poly(organo)phophazene, hydrophilic hydrogels
(e.g. 2-hydroxyethyl methacrylate; HEMA) or
silicon-based coatings (e.g. fluorosilicone) are all
used as conventional coatings on medical devices and
may be used to retain a compound of the invention. A
suitable method of coating is disclosed in US2005/01
8761 1, the content of which is hereby incorporated by
reference. In a preferred embodiment, a medical device
is contacted with a compound of formula I prior to or
during insertion into (or contact with) the subject
into (or onto) which the implant is to be deposited.
More preferably, the device is rinsed in the compound
prior to or during contact with the subject. Most
preferably, rinsing occurs immediately prior to
contact with the subject, with subsequent drying to
coat the compound onto the device. A preferred
embodiment of the invention comprises an amount of the
compound of formula I suitable for a single
application to the medical device, or other surface,
within a container. Preferably, the internal surfaces
of the container, it's internal environment and
contents (e.g. delmopinol) are aseptic, i.e. sterile
and substantially free from pathogens, and therefore
suitable for use in a medical (or cosmetic) operation
such as surgery. More preferably, the external
surfaces are also sterile. Any container suitable for
holding a liquid may be used, it is preferred that the
container can be sealed. A preferred container is a
sachet, or pouch, that can be sealed aseptically on
production and cut or torn open when required.
Preferably, the sachet is made from a flexible plastic
or metal material; suitable sachets are known in the
art. Other suitable containers include bottles, jars
and tubes of any material, preferably glass or
plastic. In a preferred embodiment, the container is a
holder for the storage or cleaning of a contact lens.
The size of the container (and therefore the
pre-determined dosage of compound stored within)
suitable for different applications will be apparent
to one skilled in the art, for example a hip implant
will require a larger amount of delmopinol than a
(standard) catheter. It is preferred that each
container is "single-use", i.e. once it has been
opened and the contents used, it is disposed of,
irrespectiveof whether all of the contents have been
used. This has the advantage of minimising any
potential contamination. The compound of the invention
may be present in the container in any suitable
concentration. Typically, the compound is present in a
concentration of from 0.01 % (w/v) to 10% (w/v),
preferably from 0.1% (w/v) to 5% (w/v) and most
preferably from 1% (w/v) to 3% (w/v) e.g. 2% (w/v).
The compound will typically be present in a water
solution, although any other suitable solvent may be
used, including alcohol. The compounds of formula I
may be impregnated onto a material that is used to
contact the surface onto which biofilm formation is to
be prevented. The material may be woven or non-woven.
A woven material will typically be used to wipe the
surface; non-limiting examples of suitable woven
materials include a swab, cioth, wipe or mop. The
woven material may comprise natural (eg cotton) or
synthetic fibres (eg nylon), or a combination of both.
In a preferred embodiment, the impregnated material is
an aseptic/sterile "single-use" material, suitable for
use in a medical environment e.g. a bandage. Most
preferably, the material is supplied in a container as
described above; the container may comprise the
impregnated material only, or the impregnated material
and an excess of the compound suitable for rinsing the
surface (in addition to, or instead of, contacting it
with the impregnated material). The compounds of
formula I are also useful in other industrial
applications where a fluid, e.g. water, is brought
into contact with a surface. In a preferred
embodiment, the compounds are used to prevent biofilm
formation in water or fluid delivery or storage
systems, including water purification or
transportation systems, including water pipes and
water storage tanks. In another preferred embodiment,
the surface itself is coated or impregnated with a
compound according to the invention. This embodiment
is particularly suitable for surfaces that will remain
in situ for a prolonged period of time, for example
medical devices and the water or fluid delivery
systems described above.The compounds may be brought
into contact with the surface to be treated in a
conventional way. For example, the compounds may be
prepared in solution and the solution brought into
contact with the surface. The compounds may be used to
rinse or wipe the surface, as described above. In a
further preferred embodiment, the compound is sprayed
onto the surface. In this embodiment, the compound may
be prepared in an aerosol canister, atomiser spray
bottle or other similar device, suitable for producing
a droplet-based mist containing the compound. This is
an effective method of contacting large surfaces with
the compound. This is also particularly effective for
contacting awkwardly shaped surfaces, or delicate
surfaces such as contact lenses. The compounds may be
delivered in any suitable form that achieves the
desired effect. The compounds may be included in a
controlled release formulation or stored within a
device that permits the controlled release of the
compound. A controlled release formulation may be used
in combination with any other embodiment described
herein, for example a controlled release formulation
may be impregnated into a surface, or delivered using
a spray. The compound of the invention may be used in
any of its salt forms. In particular, the compound may
be in its acid salt form (e.g. delmopinol HCL) or in
its low solubility in water solutions. The compound
will therefore be retained at the surface of the
treated device, even after rinsing. The amount
effective to prevent biofilm formation will be readily
apparent to the skilled person and may be determined
based on the surface to be treated. 



The invention is further described in the following
non-limiting example. Example Testsurfaces The
following test materials were included in the study:
stainless surgical steel 316 (for e.g. heart valves)
titanium (for e.g. hip implants) The different
materials were obtained as discs with an approximate
diameter of 30 mm and a thickness of 1 mm. These discs
were then mounted in the bottom of Petri dishesTest
compound Delmopinol hydrochloride, was dissolved in
water of UHQ grade to a concentration of 20 mg/mL (2 %
w/v). The solution was stored in the dark at room
temperature until use. Treatment of test surfaces with
delmopinol Procedure A: The test surfaces were treated
with 2 ml_ of the 2 % aqueous solution of delmopinol
HCI and left unstirred for 15 minutes at room
temperature. All delmopinol solution was removed with
a pipette. The wells were then thoroughly rinsed three
times with 4 ml_ of a potassium phosphate buffer, 10
mM, pH 7.2. Since the pKa of delmopinol is 7.1 , a
substantial part of the compound will be converted to
its base, which has a very low solubility in water
solutions and will thus remain at the surface and not
be completely washed off during the rinsing procedure.
Procedure B: The test surfaces were treated with 2 mL
of the 2 % aqueous solution of delmopinol HCI and left
overnight to dry. Microorganisms A fresh bacterial
strain of Staphylococcus epidermidis was isolated from
skin and stored in milk powder at -80 0C. The day
before experimental use, bacteria were transferred to
blood agar and incubated in an atmosphere of 95 % H2
and 5 % CO2 at 37 0C overnight. Colony-forming units
were collected from the blood agar and suspended in 10
mM potassium phosphate buffer, pH 7.2, to an optical
density at 600 nm of 0.4, corresponding to
approximately 108 cells/mL The bacterial viability of
the bacterial suspension, indicated by the vitality
percentages, was assessed by fluorescence microscopy
using the Live/Dead Bacterial Viability method
Molecular Probes, Inc. Eugene, OR, USA) according to
the instructions of the manufacturer. Thus, SYTO 9 (1
.5 ml_) and propidium iodide (1 .5 ml_) were mixed
with 1 mL of 10 mM phosphate buffer, pH 7.2. Aliquots
of 10 mL were added to 10 mL cell suspension and
analysed at 1000X for green/LIVE and red/DEAD cells in
the fluorescencemicroscope (Leitz Aristoplan
microscope equipped with a halogen lamp and a 470-490
nm excitation filter). In all cases the viability of
cell cultures was more than 95 %. Adhesion assay
method Four ml_ of the bacterial suspension was added
on top of coated and non-coated test surfaces mounted
in Petri dishes. The cells were allowed to adhere for
60 min at 37 0C. Non-adherent cells were removed by
rinsing the surfaces three times with 4 ml_ of the
buffer solution. All liquid on the surface was removed
and adherent bacteria were visualized using the stains
SYTO 9 and propidium iodide as described above. A 10
mL-aliquot of the mixture was added to the surface and
analysed after 10 min incubation in the dark.
Microscopic images of adherent cells were analysed
from 10 fields of each disc. The images were captured
with a digital camera connected to the microscope and
used for averaging the number of attached cells in
separate fields. The number of attached cells, as well
as the percentage vital cells, was estimated using the
mathematical program MATLAB. Detachment assay method
Adherent cell populations were prepared on
delmopinol-coated surfaces as described above. In
order to test whether cells were removed from the
surface with delmopinol, the surfaces were rinsed
three times with 2 % delmopinol in water followed by
analysis with fluorescence microscopy. I. The effect
of delmopinol-coating on adhesion Triplicate cultures
of the bacterial strains were used and the mean values
of the different runs are presented. The total (viable
and non-viable) numbers of attached cells are
presented in Table 1. Comparison of adhesion to
surfaces coated or not coated with delmopinol. Figures
represent the number of cells per mm2 on given
surfaces pre-treated or not pre-treated with a 2 %
solution of delmopinol HCI.Table 1 Exp. No. Stainless
steel Titanium Non-coated Coated Non-coated Coated I
250 739 377 415 II 227 241 1070 110 III 332 273 703 95
Mean 270 418 717 207 II. The effect of
delmopinol-coating on bacterial viability Triplicate
cultures of the bacterial strains were treated as
described above and the mean values of the different
runs are presented in Table 2. Comparison of bacterial
viability on surfaces coated or not coated with
delmopinol. Figures represent percentage viable cells
on given test surfaces. Table 2 Exp. No. Stainless
steel Titanium Non-coated Coated Non-coated Coated I
83 10 69 5 II 28 0 43 11 III 63 17 67 11 Mean 58 9 60
9 III. Growth of adherent bacteria on treated and
non-treated surfaces The ability of bacteria to grow
on coated and non-coated surfaces was determined by
adding 4 ml_ of Tryptic Yeast Extract medium to each
well and incubating at 37 0C. The results indicate
that growth on solid surfaces is inhibited by
delmopinol-coating (Table 3). Table 3 In conclusion,
the delmopinol-coated surfaces showed a significant
reduction in the viability of adherent cells and the
delmopinol significantly inhibited growth of
surface-associated bacteria.CLAIMS 1. Use of a
compound having the formula (I) or a salt thereof for
the prevention or reduction of biofilm formation on a
surface, or to prevent or reduce viable microbial
growth on a surface, wherein R1 is a straight or
branched alkyl group containing 8 to 16 carbon atoms
at the 2- or 3-position of the morpholino ring, and R2
is a straight or branched alkyl group containing 2 to
10 carbon atoms, substituted with a hydroxy group
except in the alpha-position, the sum of the carbon
atoms in the groups R1 and R2 being at least 10 and
preferably 10 to 20. 2 . Use according to claim 1,
wherein the compound is delmopinol. 3. Use according
to claim 1 or claim 2, wherein the surface is, or
forms part of, a medical device. 4. Use according to
claim 3, wherein the medical device is a surgical
implant. 5. Use according to claim 1 or claim 2,
wherein the surface is, or forms part of, a contact
lens. 6. Use according to claim 1 or claim 2, wherein
the surface is a fluid storage or delivery
apparatus.7. Use according to claim 6, wherein the
surface is a filter or a water delivery pipe. 8. Use
according to any preceding claim, wherein the surface
is impregnated or coated with the compound. 9. Use
according to any preceding claim, wherein the compound
is in a controlled-release formulation, or is
contained in a device that permits controlled release
of the compound. 10. Use of a material comprising a
compound having the formula (I) or a salt thereof, for
the prevention of biofilm on a surface. 11. Use
according to claim 10, wherein the material is woven.
12. Use of a compound as defined in claim 1, for
treating a surgical implement prior to surgery. 13. A
swab impregnated with a compound as defined in claim
1. 14. A medical device, wherein the device is coated
with a compound as defined in claim 1. 15. A medical
device according to claim 14, wherein the compound is
delmopinol. 16. A medical device according to claim 14
or claim 15, wherein the medical device is a surgical
implant. 17. A medical device according to any of
claims 14 or 15, wherein the device is a contact
lens.18. A medical device according to any of claims
14 or 15, wherein the device is a dental implant,
catheter, stent, guide wire or orthopaedic prosthetic.
19. A filter or water delivery pipe coated with a
compound as defined in claim 1. 20. A fluid storage or
fluid delivery device, coated with a compound as
defined in claim 1. 2 1. A container comprising a
compound as defined in claim 1 or claim 2, for use in
treating a surface to prevent or reduce biofilm
formation on the surface, or to prevent or reduce
viable microbial growth on the surface. 22. A
container comprising a plurality of sealed packages,
each package comprising a unit dosage form of a
compound as defined in claim 1 or claim 2 , in liquid
form. 


