
PHTHALAZINONE DERIVATIVES AS INHIBITORS OF PARP-1 The
present invention relates to phthalazinone derivatives
and their use as pharmaceuticals. In particular, the
present invention relates to the use of these
compounds to inhibit the activity of the enzyme poly
(ADP-ribose)polymerase-i , also known as
poly(ADP-ribose)synthase and poly
ADP-ribosyltransferase, and commonly referred to as
PARP-1 . The mammalian enzyme PARP-1 (a 113-kDa
multidomain protein) has been implicated in the
signalling of DNA damage through its ability to
recognize and rapidly bind to DNA single or double
strand breaks (D'Amours, et al., Biochem. J., 342,
249-268 (1999)). The family of Poly (ADP-ribose)
polymerases now includes around 18 proteins, that all
display a certain level of homology in their catalytic
domain but differ in their cellular functions (Ame et
al., Bioessays., 26(8), 882-893 (2004)). Of this
family PARP-1 (the founding member) and PARP-2 are so
far the sole enzymes whose catalytic activity are
stimulated by the occurrence of DNA strand breaks,
making them unique in the family. It is now known that
PARP-1 participates in a variety of DNA-related
functions including gene amplification, cell division,
differentiation, apoptosis, DNA base excision repair
as well as effects on telomere length and chromosome
stability (d'Adda di Fagagna, et al., Nature Gen.,
23(1), 76-80 (1999)). Studies on the mechanism by
which PARP-1 modulates DNA repair and other processes
has identified its importance in the formation of poly
(ADP-ribose) chains within the cellular nucleus
(Althaus, F.R. and Richter, C , ADP-Ribosylation of
Proteins: Enzymology and Biological Significance,
Springer-Verlag, Berlin (1987)). The DNA-bound,
activated PARP-1 utilizes NAD+ to synthesize poly
(ADP-ribose) on a variety of nuclear target proteins,
including topoisomerases, histones and PARP itself
(Rhun, et al., Biochem. Biophys. Res. Commun., 245,
1-10 (1998)) Poly (ADP-ribosyl)ation has also been
associated with malignant transformation. For example,
PARP-1 activity is higher in the isolated nuclei of
SV40-transformed fibroblasts, while both leukemic and
colon cancer cells show higher enzyme activity than
the equivalent normal leukocytes and colon mucosa
(Miwa, et al., Arch. Biochem. Biophys., 181, 313-321
(1977); Burzio, et al., Proc. Soc. Exp. Biol. Med.,
149, 933-938 (1975); and Hirai, et al., Cancer Res.,
43, 3441-3446 (1983)). More recently in malignant
prostate tumours compared to benignprostate cells
significantly increased levels of active PARP
(predominantly PARP-1) have been identified associated
with higher levels of genetic instability (McNealy, et
al., Anticancer Res., 23, 1473-1478 (2003)). A number
of low-molecular-weight inhibitors of PARP-1 have been
used to elucidate the functional role of poly
(ADP-ribosyl)ation in DNA repair. In cells treated
with alkylating agents, the inhibition of PARP leads
to a marked increase in DNA-strand breakage and cell
killing (Durkacz, et al., Nature, 283, 593-596 (1980);
Berger, N.A., Radiation Research, 101, 4-14 (1985)).
Subsequently, such inhibitors have been shown to
enhance the effects of radiation response by
suppressing the repair of potentially lethal damage
(Ben-Hur, et al., British Journal of Cancer, 49
(Suppl. Vl), 34-42 (1984); Schlicker, et al., Int. J.
Radial Bioi., 75, 91-100 (1999)). PARP inhibitors have
been reported to be effective in radio sensitising
hypoxic tumour cells (US 5,032,617; US 5,215,738 and
US 5,041,653). In certain tumour cell lines, chemical
inhibition of PARP-1 (and PARP-2) activity is also
associated with marked sensitisation to very low doses
of radiation (Chalmers, Clin. Oncol., 16(1), 29-39
(2004)) Furthermore, PARP-1 knockout (PARP -/-)
animals exhibit genomic instability in response to
alkylating agents and g-irradiation (Wang, et al.,
Genes Dei/., 9, 509-520 (1995); Menissier de Murcia,
et al., Proc. Natl. Acad. Sci. USA, 94, 7303-7307
(1997)). More recent data indicates that PARP-1 and
PARP-2 possess both overlapping and non-redundant
functions in the maintenance of genomic stability,
making them both interesting targets (Menissier de
Murcia, et al., EMBO. J., 22(9), 2255-2263 (2003)).
PARP inhibition has also recently been reported to
have antiangiogenic effects. Where dose dependent
reductions of VEGF and basic-fibroblast growth factor
(bFGF)-induced proliferation, migration and tube
formation in HUVECS has been reported (Rajesh, et al.,
Biochem. Biophys. Res. Comm., 350, 1056-1062 (2006)).
A role for PARP-1 has also been demonstrated in
certain vascular diseases, septic shock, ischaemic
injury and neurotoxicity (Cantoni, e al., Biochim.
Biophys. Acta, 1014, 1-7 (1989); Szabo, et al., J.
CHn. Invest, 100, 723-735 (1997)). Oxygen radical DNA
damage that leads to strand breaks in DNA which are
subsequently recognised by PARP-1, is a major
contributing factor to such disease states as shown by
PARP-1 inhibitor studies (Cosi, et al., J. Neurosci.
Res., 39, 38-46 (1994); Said, ef al., Proc. Natl.
Acad. Sci. U.S.A., 93, 4688-4692 (1996)).
Morerecently, PARP has been demonstrated to play a
role in the pathogenesis of haemorrhagic shock
(Liaudet, et al., Proc. Natl. Acad. Sci. U.S.A.,
97(3), 10203-10208 (2000)), eye (Occular) related
oxidative damage as in Macular Degeneration (AMD) and
retinitis pigmentosis (Paquet- Durand et al., J.
Neuroscience, 27(38), 10311-10319 (2007), as well as
in transplant rejection of organs like lung, heart and
kidney (O VaIIe, et al., Transplant. Proc, 39(7),
2099-2101 (2007). Moreover, treatment with PARP
inhibitors has been shown to attenuate acute diseases
like pancreatitis and it associated liver and lung
damage caused by mechanisms where PARP plays a role
(Mota, et al., Br. J. Pharmacol., 151(7), 998-1005
(2007). It has also been demonstrated that efficient
retroviral infection of mammalian cells is blocked by
the inhibition of PARP-1 activity. Such inhibition of
recombinant retroviral vector infections was shown to
occur in various different cell types (Gaken, etal.,
J. Virology, 70(6), 3992-4000 (1996)). Inhibitors of
PARP-1 have thus been developed for the use in
anti-viral therapies and in cancer treatment (WO
91/18591). Moreover, PARP-1 inhibition has been
speculated to delay the onset of aging characteristics
in human fibroblasts (Rattan and Clark, Biochem.
Biophys. Res. Comm., 201(2), 665-672 (1994)) and age
related diseases such as atherosclerosis (Hans, et
al., Cardiovasc. Res., (Jan 31, 2008)). This may be
related to the role that PARP plays in controlling
telomere function (d'Adda di Fagagna, et al., Nature
Gen., 23(1), 76-80 (1999)). PARP inhibitors are also
thought to be relevant to the treatment of
inflammatory bowel disease (Szabo C , Role of
Poly(ADP-Ribose) Polymerase Activation in the
Pathogenesis of Shock and Inflammation, In PARP as a
Therapeutic Target; Ed J. Zhang, 2002 by CRC Press;
169-204), ulcerative colitis (Zingarelli, B, et al.,
Immunology, 113(4), 509-517 (2004)) and Crohn's
disease (Jijon, H.B., et al., Am. J. Physiol.
Gastrointest. Liver Physiol., 279, G641-G651 (2000).
Some of the present inventors have previously
described (WO 2004/080976) a class of 1(2H)-
phthalazinone compounds which act as PARP inhibitors.
The compounds have the general formula:wherein: A and
B together represent an optionally substituted, fused
aromatic ring; X can be NRX or CRXRY; if X = NRX then
n is 1 or 2 and if X = CRXRY then n is 1; Rx is
selected from the group consisting of H optionally
substituted Ci-2oalkyl, C5-2O aryl, C3-2O
heterocyclyl, amido, thioamido, sulfonamino, ester,
acyl, and sulfonyl groups; Rg is selected from H,
hydroxy, amino; or Rx and Rg may together form a
spiro-C3-7 cycloalkyl or heterocyclyl group; RC1 and
RC2 are both hydrogen, or when X is CRXRY, RC1 , RC2,
Rx and Rg , together with the carbon atoms to which
they are attached, may form an optionally substituted
fused aromatic ring; and R1 is selected from H and
halo. The present inventors have now discovered that
compounds where the fused aromatic ring represented by
-A-B- is replaced by a fused cyclohexene ring, the
compounds exhibit a surprising increase in the level
of inhibition of the activity of PARP, and/or of
potentiation of tumour cells to radiotherapy and
various chemotherapies, and/or a surprising increase
in the solubility of the compound (in aqueous media
and/or phosphate buffer solution) - enhanced
solubility may be of use in formulation the compounds,
for example, for administration by an IV route, or for
oral formulations (e.g. liquid and small tablet forms)
for paediatric use. The oral bioavailability of the
compounds of the present invention may be enhanced.
The compounds may also be less susceptible to the
action of MDR1 in cells. 



Accordingly, the first aspect of the present invention
provides a compound of the formula (I):wherein: R
represents one or more optional substituents on the
fused cyclohexene ring; X can be NRX or CRXRY; if X =
NRX then n is 1 or 2 and if X = CRXRY then n is 1; if
X = NRX, then Rx is selected from the group consisting
of H, optionally substituted Ci.2oalkyl, optionally
substituted C5-2O aryl, optionally substituted C3-20
heterocyclyl, optionally substituted amido, optionally
substituted thioamido, optionally substituted ester,
optionally substituted acyl, and optionally
substituted sulfonyl groups; if X = CRXRY then Rx is
selected from the group consisting of H, optionally
substituted Ci_2o alkyl, optionally substituted C5-2O
aryl, optionally substituted C3-20 heterocyclyl,
optionally substituted amido, optionally substituted
thioamido, optionally substituted sulfonamino,
optionally substituted ether, optionally substituted
ester, optionally substituted acyl, optionally
substituted acylamido and optionally substituted
sulfonyl groups and Rg is selected from H, hydroxy,
optionally substituted amino, or Rx and Rg may
together form an optionally substituted
spiro-C3-7cycloalkyl or heterocyclyl group; RC 1 and
RC2 are both hydrogen, or when X is CRXRY, RC 1, RC2,
Rx and Rg , together with the carbon atoms to which
they are attached, may form an optionally substituted
fused aromatic ring; and R1 is selected from H and
halo. Therefore, if X is CR R , then n is 1, the
compound is of formula (Ia):If X is NRX, and n is 1,
the compound is of formula (Ib): If X is NRX, and n is
2, the compound is of formula (Ic): A second aspect of
the present invention provides a pharmaceutical
composition comprising a compound of the first aspect
and a pharmaceutically acceptable carrier or diluent.
A third aspect of the present invention provides the
use of a compound of the first aspect in a method of
treatment of the human or animal body. A fourth aspect
of the present invention provides the use of a
compound as defined in the first aspect of the
invention in the preparation of a medicament for: (a)
preventing poly(ADP-ribose) chain formation by
inhibiting the activity of cellular PARP (PARP-1
and/or PARP-2); (b) the treatment of: vascular
disease; septic shock; ischaemic injury, both cerebral
and cardiovascular; reperfusion injury, both cerebral
and cardiovascular; neurotoxicity, including acute and
chronic treatments for stroke and Parkinson's disease;
haemorraghic shock; eye related oxidative damage;
transplant rejection; inflammatory diseases, such as
arthritis, inflammatory bowel disease, ulcerative
colitis and Crohn's disease; multiple sclerosis;
secondary effects of diabetes; as well as the acute
treatment of cytoxicity followingcardiovascular
surgery; pacreatitis; atherosclerosis; or diseases
ameliorated by the inhibition of the activity of PARP;
(c) use as an adjunct in cancer therapy or for
potentiating tumour cells for treatment with ionizing
radiation or chemotherapeutic agents. In particular,
compounds as defined in the first aspect of the
invention can be used in anti cancer combination
therapies (or as adjuncts) along with alkylating
agents, such as methyl methanesulfonate (MMS) ,
temozolomide and dacarbazine (DTIC), also with
topoisomerase-1 inhibitors like Topotecan, Irinotecan,
Rubitecan, Exatecan, Lurtotecan, Gimetecan,
Diflomotecan (homocamptothecins); as well as
7-substituted non-silatecans; the 7-silyl
camptothecins, BNP 1350; and non-camptothecin
topoisomerase-l inhibitors such as indolocarbazoles
also dual topoisomerase-l and Il inhibitors like the
benzophenazines, XR 11576/MLN 576 and
benzopyridoindoles. Such combinations could be given,
for example, as intravenous preparations or by oral
administration as dependent on the preferred method of
administration for the particular agent. Other further
aspects of the invention provide for the treatment of
disease ameliorated by the inhibition of PARP,
comprising administering to a subject in need of
treatment a therapeuticallyeffective amount of a
compound as defined in the first aspect, preferably in
the form of a pharmaceutical composition and the
treatment of cancer, comprising administering to a
subject in need of treatment a
therapeutically-effective amount of a compound as
defined in the first aspect in combination, preferably
in the form of a pharmaceutical composition,
simultaneously or sequentially with radiotherapy
(ionizing radiation) or chemotherapeutic agents. In
further aspects of the present invention, the
compounds may be used in the preparation of a
medicament for the treatment of cancer which is
deficient in Homologous Recombination (HR) dependent
DNA double strand break (DSB) repair activity, or in
the treatment of a patient with a cancer which is
deficient in HR dependent DNA DSB repair activity,
comprising administering to said patient a
therapeutically-effective amount of the compound. The
HR dependent DNA DSB repair pathway repairs
double-strand breaks (DSBs) in DNA via homologous
mechanisms to reform a continuous DNA helix (K.K.
Khanna and S.P. Jackson, Nat. Genet. 27(3): 247-254
(2001)). The components of the HR dependent DNA DSB
repair pathway include, but are not limited to, ATM
(NM_000051), RAD51 (NM_002875), RAD51L1 (NM_002877),
RAD51C (NM_002876), RAD51L3 (NM_002878), DMC1
(NM_007068), XRCC2 (NM_005431), XRCC3 (NM_005432),
RAD52 (NM_002879), RAD54L (NM_003579),
RAD54B(NM_012415), BRCA1 (NM_007295), BRCA2
(NM_000059), RAD50 (NM_005732), MRE11A (NM_005590) and
NBS1 (NM_002485). Other proteins involved in the HR
dependent DNA DSB repair pathway include regulatory
factors such as EMSY (Hughes-Davies, et al., Cell,
115, pp523-535). HR components are also described in
Wood, et al., Science, 291, 1284-1289 (2001). A cancer
which is deficient in HR dependent DNA DSB repair may
comprise or consist of one or more cancer cells which
have a reduced or abrogated ability to repair DNA DSBs
through that pathway, relative to normal cells i.e.
the activity of the HR dependent DNA DSB repair
pathway may be reduced or abolished in the one or more
cancer cells. The activity of one or more components
of the HR dependent DNA DSB repair pathway may be
abolished in the one or more cancer cells of an
individual having a cancer which is deficient in HR
dependent DNA DSB repair. Components of the HR
dependent DNA DSB repair pathway are well
characterised in the art (see for example, Wood, et
al., Science, 291 , 1284-1289 (2001)) and include the
components listed above. In some preferred
embodiments, the cancer cells may have a BRCA1 and/or
a BRCA2 deficient phenotype i.e. BRCA1 and/or BRCA2
activity is reduced or abolished in the cancer cells.
Cancer cells with this phenotype may be deficient in
BRCA1 and/or BRCA2, i.e. expression and/or activity of
BRCA1 and/or BRCA2 may be reduced or abolished in the
cancer cells, for example by means of mutation or
polymorphism in the encoding nucleic acid, or by means
of amplification, mutation or polymorphism in a gene
encoding a regulatory factor, for example the EMSY
gene which encodes a BRCA2 regulatory factor
(Hughes-Davies, et al., Cell, 115, 523- 535) or by an
epigenetic mechanism such as gene promoter
methylation. BRCA1 and BRCA2 are known tumour
suppressors whose wild-type alleles are frequently
lost in tumours of heterozygous carriers (Jasin M.,
Oncogene, 21(58), 8981-93 (2002); Tutt, et al., Trends
MoI Med., 8(12), 571-6, (2002)). The association of
BRCA1 and/or BRCA2 mutations with breast cancer is
well-characterised in the art (Radice, P.J., Exp.
Clin. Cancer Res., 21(3 Suppl), 9-12 (2002)).
Amplification of the EMSY gene, which encodes a BRCA2
binding factor, is also known to be associated with
breast and ovarian cancer. Carriers of mutations in
BRCA1 and/or BRCA2 are also at elevated risk of cancer
of the ovary, prostate and pancreas.In some preferred
embodiments, the individual is heterozygous for one or
more variations, such as mutations and polymorphisms,
in BRCA1 and/or BRCA2 or a regulator thereof. The
detection of variation in BRCA1 and BRCA2 is
well-known in the art and is described, for example in
EP 699 754, EP 705 903, Neuhausen, S.L. and Ostrander,
E.A., Genet. Test, 1, 75- 83 (1992); Janatova M., et
a/., Neoplasma, 50(4), 246-50 (2003). Determination of
amplification of the BRCA2 binding factor EMSY is
described in Hughes-Davies, et al., Cell, 115,
523-535). Mutations and polymorphisms associated with
cancer may be detected at the nucleic acid level by
detecting the presence of a variant nucleic acid
sequence or at the protein level by detecting the
presence of a variant (i.e. a mutant or allelic
variant) polypeptide. Definitions The term "aromatic
ring" is used herein in the conventional sense to
refer to a cyclic aromatic 



structure, that is, a cyclic structure having
delocalised p-electron orbitals. Alkyl: The term
"alkyl" as used herein, pertains to a monovalent
moiety obtained by removing a hydrogen atom from a
carbon atom of a hydrocarbon compound having from 1 to
20 carbon atoms (unless otherwise specified), which
may be aliphatic or alicyclic, and which may be
saturated or unsaturated (e.g. partially unsaturated,
fully unsaturated). Thus, the term "alkyl" includes
the sub-classes alkenyl, alkynyl, cycloalkyl,
cycloalkyenyl, cylcoalkynyl, etc., discussed below. In
the context of alkyl groups, the prefixes (e.g. C , Ci
-7 , C1-20, C2 , C3-7 , etc.) denote the number of
carbon atoms, or range of number of carbon atoms. For
example, the term "Ci -4 alkyl", as used herein,
pertains to an alkyl group having from 1 to 4 carbon
atoms. Examples of groups of alkyl groups include Ci -
alkyl ("lower alkyl"), Ci -7 alkyl, and Ci -20 alkyl.
Note that the first prefix may vary according to other
limitations; for example, for unsaturated alkyl
groups, the first prefix must be at least 2; for
cyclic alkyl groups, the first prefix must be at least
3; etc. Examples of (unsubstituted) saturated alkyl
groups include, but are not limited to, methyl (Ci),
ethyl (C2) , propyl (C3) , butyl (C4), pentyl (C5) ,
hexyl (C6), heptyl (C7) , octyl (C8) , nonyl (C9),
decyl (Cio), undecyl (Cn), dodecyl (Ci 2) , tridecyl
(Ci 3), tetradecyl (Ci 4) , pentadecyl (Ci 5) , and
eicodecyl (C20). Examples of (unsubstituted) saturated
linear alkyl groups include, but are not limited to,
methyl (Ci), ethyl (C2), n-propyl (C3) , n-butyl (C4)
, n-pentyl (amyl) (C5), n-hexyl (C6), and n-heptyl
(C7) .Examples of (unsubstituted) saturated branched
alkyl groups include iso-propyl (C3), iso-butyl (C4),
sec-butyl (C4), tert-butyl (C4) , iso-pentyl (C5) ,
and neo-pentyl (C5) . Alkenyl: The term "alkenyl", as
used herein, pertains to an alkyl group having one or
more carbon-carbon double bonds. Examples of groups of
alkenyl groups include C2-4 alkenyl, C2-7 alkenyl,
C2-2oalkenyl. Examples of (unsubstituted) unsaturated
alkenyl groups include, but are not limited to,
ethenyl (vinyl, -CH=CH2), 1-propenyl (-CH=CH-CH3),
2-propenyl (allyl, -CH-CH=CH 2), isopropenyl (1-
methylvinyl, -C(CH3)=CH2), butenyl (C4) , pentenyl
(C5), and hexenyl (C6) . Alkynyl: The term "alkynyl",
as used herein, pertains to an alkyl group having one
or more carbon-carbon triple bonds. Examples of groups
of alkynyl groups include C2-4 alkynyl, C2.7 alkynyl,
C2-20 alkynyl. Examples of (unsubstituted) unsaturated
alkynyl groups include, but are not limited to,
ethynyl (ethinyl, -CCH) and 2-propynyl (propargyl,
-CH2-CCH). Cycloalkyl: The term "cycloalkyl", as used
herein, pertains to an alkyl group which is also a
cyclyl group; that is, a monovalent moiety obtained by
removing a hydrogen atom from an alicyclic ring atom
of a carbocyclic ring of a carbocyclic compound, which
carbocyclic ring may be saturated or unsaturated (e.g.
partially unsaturated, fully unsaturated), which
moiety has from 3 to 20 carbon atoms (unless otherwise
specified), including from 3 to 20 ring atoms. Thus,
the term "cycloalkyl" includes the sub-classes
cycloalkenyl and cycloalkynyl. Preferably, each ring
has from 3 to 7 ring atoms. Examples of groups of
cycloalkyl groups include C3-20 cycloalkyl, C3-I5
cycloalkyl, C3-10 cycloalkyl, C3-7 cycloalkyl.
Examples of cycloalkyl groups include, but are not
limited to, those derived from: saturated monocyclic
hydrocarbon compounds: cyclopropane (C3) , cyclobutane
(C4) , cyclopentane (C5) , cyclohexane (C6) ,
cycloheptane (C7), methylcyclopropane (C4) ,
dimethylcyclopropane (C5) , methylcyclobutane (C5) ,
dimethylcyclobutane (C6) , methylcyclopentane (C6),
dimethylcyclopentane (C7) , methylcyclohexane (C7),
dimethylcyclohexane (C8) , menthane (C10) ;
unsaturated monocyclic hydrocarbon compounds:
cyclopropene (C3), cyclobutene (C4) , cyclopentene
(C5), cyclohexene (C6),methylcyclopropene (C4),
dimethylcyclopropene (C5), methylcyclobutene (C5),
dimethylcyclobutene (C6) , methylcyclopentene (C6) ,
dimethylcyclopentene (C7) , methylcyclohexene (C7) ,
dimethylcyclohexene (C8) ; saturated polycyclic
hydrocarbon compounds: thujane (C10) , carane (Ci 0) ,
pinane (C10) , bornane (Ci 0) , norcarane (C7),
norpinane (C7) , norbomane (C7), adamantane (C10),
decalin (decahydronaphthalene) (C10) ; unsaturated
polycyclic hydrocarbon compounds: camphene (C10),
limonene (C10 ) , pinene (C10); polycyclic hydrocarbon
compounds having an aromatic ring: indene (C9), indane
(e.g., 2,3-dihydro-1H-indene) (C9) , tetraline
(1,2,3,4-tetrahydronaphthalene) (C10 ), acenaphthene
(C12 ) , fluorene (C13), phenalene (C13) ,
acephenanthrene (C15) , aceanthrene (C16 ),
cholanthrene (C20). Heterocyclyl: The term
"heterocyclyl", as used herein, pertains to a
monovalent moiety obtained by removing a hydrogen atom
from a ring atom of a heterocyclic compound, which
moiety has from 3 to 20 ring atoms (unless otherwise
specified), of which from 1 to 10 are ring
heteroatoms. Preferably, each ring has from 3 to 7
ring atoms, of which from 1 to 4 are ring heteroatoms.
In this context, the prefixes (e.g. C3-20 , C3-7, C5 ,
etc.) denote the number of ring atoms, or range of
number of ring atoms, whether carbon atoms or
heteroatoms. For example, the term "C5.6heterocyclyl",
as used herein, pertains to a heterocyclyl group
having 5 or 6 ring atoms. Examples of groups of
heterocyclyl groups include C3-20 heterocyclyl, C5-20
heterocyclyl, C3-15 heterocyclyl, C5-15 heterocyclyl,
C3--I2 heterocyclyl, C5-12 heterocyclyl, C3-10
heterocyclyl, C5-10 heterocyclyl, C3-7 heterocyclyl,
C5-7 heterocyclyl, and C5.6 heterocyclyl. Examples of
monocyclic heterocyclyl groups include, but are not
limited to, those derived from: N1: aziridine (C3) ,
azetidine (C4), pyrrolidine (tetrahydropyrrole) (C5),
pyrroline (e.g., 3-pyrroline, 2,5-dihydropyrrole) (C5)
, 2H-pyrrole or 3H-pyrrole (isopyrrole, isoazole)
(C5), piperidine (C6) , dihydropyridine (C6),
tetrahydropyridine (C6) , azepine (C7) ; O1: oxirane
(C3), oxetane (C4), oxolane (tetrahydrofuran) (C5),
oxole (dihydrofuran) (C5), oxane (tetrahydropyran)
(C6) , dihydropyran (C6) , pyran (C6) , oxepin (C7);
Si: thiirane (C3) , thietane (C4), thiolane
(tetrahydrothiophene) (C5), thiane
(tetrahydrothiopyran) (C6), thiepane (C7); O2:
dioxolane (C5), dioxane (C6), and dioxepane (C7); O3:
trioxane (C6); N2: imidazolidine (C5) , pyrazolidine
(diazolidine) (C5) , imidazoline (C5), pyrazoline
(dihydropyrazole) (C5) , piperazine (C6); N1O1:
tetrahydrooxazole (C5) , dihydrooxazole (C5) ,
tetrahydroisoxazole (C5), dihydroisoxazole (C5),
morpholine (C6), tetrahydrooxazine (C6),
dihydrooxazine (C6) , oxazine (C6) ; N1S1: thiazoline
(C5), thiazolidine (C5) , thiomorpholine (C6); N2O1:
oxadiazine (C6); O1S1: oxathiole (C5) and oxathiane
(thioxane) (C6); and, N1O1S1: oxathiazine (C6).
Examples of substituted (non-aromatic) monocyclic
heterocyclyl groups include those derived from
saccharides, in cyclic form, for example, furanoses
(C5) , such as arabinofuranose, lyxofuranose,
ribofuranose, and xylofuranse, and pyranoses (C6) ,
such as allopyranose, altropyranose, glucopyranose,
mannopyranose, gulopyranose, idopyranose,
galactopyranose, and talopyranose. Spiro-C3-7
cycloalkyl or heterocyclyl: The term "spiro C3-7
cycloalkyl or heterocyclyl" as used herein, refers to
a C3-7 cycloalkyl or C3-7 heterocyclyl ring joined to
another ring by a single atom common to both rings.
C5-2O aryl: The term "C5-20 aryl" as used herein,
pertains to a monovalent moiety obtained by removing a
hydrogen atom from an aromatic ring atom of a C5-20
aromatic compound, said compound having one ring, or
two or more rings (e.g., fused), and having from 5 to
20 ring atoms, and wherein at least one of said
ring(s) is an aromatic ring. Preferably, each ring has
from 5 to 7 ring atoms.The ring atoms may be all
carbon atoms, as in "carboaryl groups" in which case
the group may conveniently be referred to as a "C5-2O
carboaryl" group. Examples of C5-2Oaryl groups which
do not have ring heteroatoms (i.e. C5-20 carboaryl
groups) include, but are not limited to, those derived
from benzene (i.e. phenyl) (C6), naphthalene (Ci 0),
anthracene (C14 ) , phenanthrene (C14), and pyrene
(C16). Alternatively, the ring atoms may include one
or more heteroatoms, including but not limited to
oxygen, nitrogen, and sulfur, as in "heteroaryl
groups". In this case, the group may conveniently 



be referred to as a "C5-2O heteroaryl" group, wherein
"C5-20" denotes ring atoms, whether carbon atoms or
heteroatoms. Preferably, each ring has from 5 to 7
ring atoms, of which from 0 to 4 are ring heteroatoms.
Examples of C5-20 heteroaryl groups include, but are
not limited to, C5 heteroaryl groups derived from
furan (oxole), thiophene (thiole), pyrrole (azole),
imidazole (1,3-diazole), pyrazole (1,2-diazole),
triazole, oxazole, isoxazole, thiazole, isothiazole,
oxadiazole, tetrazole and oxatriazole; and C6
heteroaryl groups derived from isoxazine, pyridine
(azine), pyridazine (1,2-diazine), pyrimidine ( 1
,3-diazine; e.g., cytosine, thymine, uracil), pyrazine
(1,4-diazine) and triazine. The heteroaryl group may
be bonded via a carbon or hetero ring atom. Examples
of C5-20 heteroaryl groups which comprise fused rings,
include, but are not limited to, C9 heteroaryl groups
derived from benzofuran, isobenzofuran,
benzothiophene, indole, isoindole; Ci 0 heteroaryl
groups derived from quinoline, isoquinoline,
benzodiazine, pyridopyridine; C14 heteroaryl groups
derived from acridine and xanthene. The above alkyl,
heterocyclyl, and aryl groups, whether alone or part
of another substituent, may themselves optionally be
substituted with one or more groups selected from
themselves and the additional substituents listed
below. Halo: -F, -Cl, -Br, and -I. Hydroxy: -OH.Ether:
-OR, wherein R is an ether substituent, for example, a
Ci -7 alkyl group (also referred to as a C1-7 alkoxy
group), a C3-20 heterocyclyl group (also referred to
as a C3-20 heterocyclyloxy group), or a C5-20 aryl
group (also referred to as a C5-20 aryloxy group),
preferably a Ci-7 alkyl group. Nitro: -NO2. Cyano
(nitrile, carbonitrile): -CN. Acyl (keto): -C(=O)R,
wherein R is an acyl substituent, for example, H, a
C1-7 alkyl group (also referred to as C^alkylacyl or
C1-7 alkanoyl), a C3-20 heterocyclyl group (also
referred to as C3-20 heterocyclylacyl), or a C5-20
aryl group (also referred to as C5-20 arylacyl),
preferably a Ci 7 alkyl group. Examples of acyl groups
include, but are not limited to, -C(=O)CH 3 (acetyl),
-C(=O)CH2CH3 (propionyl), -C(=O)C(CH 3)3 (butyryl),
and -C(=O)Ph (benzoyl, phenone). Carboxy (carboxylic
acid): -COOH. Ester (carboxylate, carboxylic acid
ester, oxycarbonyl): -C(=O)OR, wherein R is an ester
substituent, for example, a Ci-7 alkyl group, a C3-20
heterocyclyl group, or a C5-20 aryl group, preferably
a Ci -7 alkyl group. Examples of ester groups include,
but are not limited to, -C(=O)OCH3, -C(=O)OCH 2CH3,
-C(=O)OC(CH 3)3, and -C(=O)OPh. Amido (carbamoyl,
carbamyl, aminocarbonyl, carboxamide): -C(=O)NR 1R2,
wherein R1 and R2 are independently amino
substituents, as defined for amino groups. Examples of
amido groups include, but are not limited to,
-C(=O)NH2, -C(=O)NHCH3, -C(=O)N(CH 3)2,
-C(=O)NHCH2CH3, and -C(=O)N(CH 2CH3)2, as well as
amido groups in which R1 and R2, together with the
nitrogen atom to which they are attached, form a
heterocyclic structure as in, for example,
piperidinocarbonyl, morpholinocarbonyl,
thiomorpholinocarbonyl, and piperazinylcarbonyl.
Amino: -NR1R2, wherein R1 and R2 are independently
amino substituents, for example, hydrogen, a Ci -7
alkyl group (also referred to as Ci -7 alkylamino or
di-Ci -7 alkylamino), a C3-20 heterocyclyl group, or a
C5-20 aryl group, preferably H or a Ci -7 alkyl group,
or, in the case of a "cyclic" amino group, R1 and R2,
taken together with the nitrogen atom to which they
are attached, form a heterocyclic ring having from 4
to 8 ring atoms. Examples of amino groups include, but
are not limited to, -NH2, -NHCH3, -NHCH(CH3)2, -N(CH3
2, -N(CH2CH3)2, and -NHPh. Examples of cyclic amino
groups include, but are not limited to, aziridinyl,
azetidinyl,pyrrolidinyl, piperidino, piperazinyl,
perhydrodiazepinyl, morpholino, and thiomorpholino.
The cylic amino groups may be substituted on their
ring by any of the substituents defined here, for
example carboxy, carboxylate and amido. Acylamido
(acylamino): -NR1C(=O)R2, wherein R1 is an amide
substituent, for example, hydrogen, a Ci-7 alkyl
group, a C3.2oheterocyclyl group, or a C5-2O aryl
group, preferably H or a C1-7 alkyl group, most
preferably H, and R2 is an acyl substituent, for
example, a d .7 alkyl group, a C3.20 heterocyclyl
group, or a C5-2O aryl group, preferably a Ci-7 alkyl
group. Examples of acylamide groups include, but are
not limited to, -NHC(=O)CH3 , -NHC(=O)CH 2CH3, and
-NHC(=O)Ph. R1 and R2 may together form a cyclic
structure, as in, for example, succinimidyl,
maleimidyl, and phthalimidyl: succinimidyl maleimidyl
Ureido: -N(R1JCONR2R3 wherein R2 and R3 are
independently amino substituents, as defined for amino
groups, and R1 is a ureido substituent, for example,
hydrogen, a Ci_7alkyl group, a C3-20heterocyclyl
group, or a C5-20aryl group, preferably hydrogen or a
C1-7alkyl group. Examples of ureido groups include,
but are not limited to, -NHCONH2, -NHCONHMe,
-NHCONHEt, -NHCONMe2, -NHCONEt2, -NMeCONH2,
-NMeCONHMe, -NMeCONHEt, - NMeCONMe2, -NMeCONEt 2 and
-NHC(=O)NHPh. Acyloxy (reverse ester): -OC(=O)R,
wherein R is an acyloxy substituent, for example, a
Ci-7 alkyl group, a C3-20 heterocyclyl group, or a
C5-20 aryl group, preferably a C1-7 alkyl group.
Examples of acyloxy groups include, but are not
limited to, -OC(=O)CH 3 (acetoxy), - OC(=O)CH2CH3,
-OC(=O)C(CH 3)3, -OC(=O)Ph, -OC(=O)C6H4F, and
-OC(=O)CH 2Ph. Thiol : -SH. Thioether (sulfide): -SR,
wherein R is a thioether substituent, for example, a
C1-7 alkyl group (also referred to as a C1-7 alkylthio
group), a C3-20 heterocyclyl group, or a C5-20 aryl
group, preferably a C1 7 alkyl group. Examples of C1-7
alkylthio groups include, but are not limited to,
-SCH3 and -SCH2CH3.Sulfoxide (sulfinyl): -S(=O)R,
wherein R is a sulfoxide substituent, for example, a
Cw alkyl group, a 3-20 heterocyclyl group, or a
C5.2oaryl group, preferably a C1-7 alkyl group.
Examples of sulfoxide groups include, but are not
limited to, -S(=O)CH3 and -S(=O)CH 2CH3. Sulfonyl
(sulfone): -S(=O) 2R, wherein R is a sulfone
substituent, for example, a Ci-7 alkyl group, a C3-20
heterocyclyl group, or a C5-20 aryl group, preferably
a C alkyl group. Examples of sulfone groups include,
but are not limited to, -S(=O)2CH3 (methanesulfonyl,
mesyl), -S(=O)2CF3, -S(=O) 2CH2CH3, and
4-methylphenylsulfonyl (tosyl). Thioamido
(thiocarbamyl): -C(=S)NR 1R2, wherein R1 and R2 are
independently amino substituents, as defined for amino
groups. Examples of amido groups include, but are not
limited to, -C(=S)NH 2, -C(=S)NHCH 3l -C(=S)N(CH3)2,
and -C(=S)NHCH 2CH3. Sulfonamino: -NR1S(=O)2R, wherein
R1 is an amino substituent, as defined for amino
groups, and R is a sulfonamino substituent, for
example, a Ci.7alkyl group, a C3-20heterocyclyl group,
or a C5-20aryl group, preferably a Cwalkyl group.
Examples of sulfonamino groups include, but are not
limited to, -NHS(=O) 2CH3, -NHS(=O) 2Ph and
-N(CH3)S(=O)2C6H5. As mentioned above, the groups that
form the above listed substituent groups, e.g. C1-7
alkyl, C3-20 heterocyclyl and C5-20 aryl, may
themselves be substituted. Thus, the above definitions
cover substituent groups which are substituted.
Further Embodiments The following embodiments can
apply to each aspect of the present invention, where
applicable. In some embodiments, if X = CRXRY then Rx
is selected from the group consisting of H, optionally
substituted Ci -20 alkyl, optionally substituted C5-20
aryl, optionally substituted C3-20 heterocyclyl,
optionally substituted amido, optionally substituted
thioamido, optionally substituted sulfonamino,
optionally substituted ether, optionally substituted
ester, optionally substituted acyl and optionally
substituted sulfonyl groups and Rg is selected from H,
hydroxy, optionally substituted amino, or Rx and Rg
may together form an optionally substituted spiro-C3.7
cycloalkyl or heterocyclyl group. The fused
cyclohexene ring may bear one or more substituent
groups at any available ring position. These
substituents are selected from halo, nitro, hydroxy,
ether, thiol, thioether,amino, C1-7 alkyl,
C3.2oheterocyclyl and C5-2O aryl. The fused
cyclohexene ring may also bear one or more substituent
groups which together form a ring. In particular these
may be of formula -(CH 2)m- or -O-(CH 2)P-O-, where m
is 2, 3, 4 or 5 and p is 1, 2 or 3. Particular
substituents include halo, hydroxy and amino (e.g.
NH2). If the fused cyclohexene ring bears a sole
substituent group, the compound may be of the
following formula: 



In some embodiments, R1 is selected from H, Cl and F.
In further embodiments, R1 is F. In some embodiments,
RC 1 and RC2 are both hydrogen. When n is 2, X is NRX.
In these embodiments, Rx may be selected from the
group consisting of: H; optionally substituted C1-2O
alkyl; optionally substituted C5-2O aryl; optionally
substituted ester groups, wherein the ester
substituent is preferably C1-20 alkyl; optionally
substituted acyl groups; optionally substituted amido
groups; optionally substituted thioamido groups; and
optionally substituted sulfonyl groups. In further
embodiments, Rx may be selected from the group
consisting of: H; optionally substituted Ci -20 alkyl;
optionally substituted C5-20 aryl; and optionally
substituted ester groups, wherein the ester
substituent may be only C1-20 alkyl. When n is 1, X
may be NRX or CRXCRY. In embodiments where X is NRX,
Rx may be selected from the group consisting of: H;
optionally substituted C1-20 alkyl (e.g. optionally
substituted C1-7 , or C1-4 , alkyl); optionally
substituted C5-20 aryl (e.g. C5-6 aryl); optionally
substituted acyl; and optionally substituted sulfonyl.
Rx may also be selected from optionally substituted
ester. In embodiments where X is NRX, when Rx is
optionally substituted alkyl, the substituents are may
be selected from hydroxy and C1-4 alkoxy (e.g.
methoxy). When Rx is aryl, it may be heteroaryl (e.g.
triazinyl, pyrimidinyl, pyridyl), and in some
embodiments may be unsubstituted.If the aryl group is
substituted, the substituents may be selected from Ci
-4 alkyl (e.g. methyl, trifluoromethyl) and cyano.
When Rx is optionally substituted acyl, the acyl
substituent may be a C1-7 alkyl group (e.g.
cyclopropyl) or a C3-2O, or even C3-7 , heterocyclyl
group (e.g. tetrahydrofuranyl). When Rx is optionally
substituted sulfonyl, the sulfone substituent may be a
C1-7 alkyl group (e.g. methyl, ethyl, propyl). If Rx
is ester, the ester group may be C1-4 alkyl (e.g.
t-butyl), and may be unsubstituted. In embodiments
where X is CRXRY, Rg may be H. Rx may be selected from
the group consisting of: H; optionally substituted
C3.2oheterocyclyl, more preferably C3-7 heterocyclyl;
optionally substituted ether; and optionally
substituted sulfonamino. Rx may also be optionally
substituted amido or optionally substituted acylamido.
In embodiments where X is CRXRY, when Rx is
heterocyclyl it may contain one nitrogen ring atom,
e.g. pyrrolidinyl. When Rx is an ether, the ether
substituent may be: C5-7 aryl (e.g. phenyl, pyridyl)
which itself may be substituted (for example by chloro
or methoxy); C1-7 alkyl (e.g. methyl, ethyl, propyl,
butyl, cyclopentyl, cyclopropylethyl), which itself
may be substituted by, for example, methoxy. When Rx
is sulfonamino, the amino substituent may be a C1-7
alkyl group, e.g. methyl, cyclopropyl, and the
sulfonamino substituent may be a C1-7 alkyl group
(e.g. cyclopropyl) or a C5-7 aryl group, e.g. phenyl,
which itself may be substituted (e.g. by chloro). When
Rx is amido, the first amino substituent may be
selected from H and C1-4 alkyl (e.g. methyl), and the
second amino substituent may be C1-7 alkyl (e.g.
methyl, cyclopropylmethyl, butyl, cyclobutyl), which
may itself be substituted by C5-6 aryl (e.g. phenyl)
or amino (e.g. dimethylamino). When Rx is amido, the
amino substituents may together form a ring with the
nitrogen atom, such that Rx is piperidinylcarbonyl or
piperazinylcarbonyl, which may itself be substituted
by C1 alkyl (e.g. methyl) or sulfonamido (e.g.
cyclopropylsulfonylmethylamino). When Rx is acylamido,
the amide substituent may be H or C- alkyl (e.g.
methyl), and the acyl substituent may be C1-7 alkyl
(e.g. ethyl) or C5-7 aryl (e.g. phenyl). In some
embodiments, Rx is H and Ry is amino. When Rg is
amino, the amino substituents may be selected from H
and C1-7 , or even C1-4 , alkyl, such that an amino
group may be dimethylamino or the amino substituents
may form a ring, such that Rg is, for example,
pyrrolidinyl. Further aspects of the present invention
are the compounds of the examples below. Where
appropriate, the above embodiments may be taken in
combination with each other.Compounds of particular
interest are those where n is 1, X is CRXRY, Rg is H
and Rx is Ci -7 alkylether (e.g. methyloxy, ethyloxy,
propyloxy, iso-butyloxy, t-butyloxy, cyclopentyloxy,
cyclopropylethyloxy), where the Ci-7 alkyl group may
be substituted, for example, by C1-4 alkoxy (e.g.
methoxy). In these embodiments, R1 may be F and the
cyclohexene ring may bear no substituents. Includes
Other Forms Included in the above are the well known
ionic, salt, solvate, and protected forms of these
substituents. For example, a reference to carboxylic
acid (-COOH) also includes the anionic (carboxylate)
form (-COO ), a salt or solvate thereof, as well as
conventional protected forms. Similarly, a reference
to an amino group includes the protonated form
(-N+HR1R2) , a salt or solvate of the amino group, for
example, a hydrochloride salt, as well as conventional
protected forms of an amino group. Similarly, a
reference to a hydroxyl group also includes the
anionic form (-0 ) , a salt or solvate thereof, as
well as conventional protected forms of a hydroxyl
group. Isomers. Salts. Solvates. Protected Forms, and
Prodrugs Certain compounds may exist in one or more
particular geometric, optical, enantiomeric,
diasteriomeric, epimeric, stereoisomeric, tautomeric,
conformational, or anomeric forms, including but not
limited to, cis- and frans-forms; E- and Z-forms; c-,
t-, and r-forms; endo- and exo-forms; R-, S-, and
meso-forms; D- and /.-forms; d- and /-forms; (+) and
(-) forms; keto-, enol-, and enolate-forms; syn- and
anti-forms; synclinal- and anticlinal-forms; a- and
b-forms; axial and equatorial forms; boat-, chair-,
twist-, envelope-, and halfchair-forms; and
combinations thereof, hereinafter collectively
referred to as "isomers" (or "isomeric forms"). If the
compound is in crystalline form, it may exist in a
number of different polymorphic forms. Note that,
except as discussed below for tautomeric forms,
specifically excluded from the term "isomers", as used
herein, are structural (or constitutional) isomers
(i.e. isomers which differ in the connections between
atoms rather than merely by the position of atoms in
space). For example, a reference to a methoxy group,
-OCH3, is not to be construed as a reference to its
structural isomer, a hydroxymethyl group, -CH2OH.
Similarly, a reference to ortho-chlorophenyl is not to
be construed as a reference to its structural isomer,
meta-chlorophenyl. However, a reference to a class of
structures may well include structurally isomeric
forms falling within that class (e.g., C1-7 alkyl
includes n-propyl and /so-propyl; butyl includes n-,
iso-, sec-, and fe/f-butyl; methoxyphenyl includes
ortho-, meta-, and para-methoxyphenyl).The above
exclusion does not pertain to tautomeric forms, for
example, keto-, enol-, and enolate-forms, as in, for
example, the following tautomeric pairs: keto/enol,
imine/enamine, amide/imino alcohol, amidine/amidine,
nitroso/oxime, thioketone/enethiol,
L/-nitroso/hyroxyazo, and nitro/aci-nitro.
Particularly relevant to the present invention is the
tautomeric pair illustrated below: Note that
specifically included in the term "isomer" are
compounds with one or more isotopic substitutions. For
example, H may be in any isotopic form, including 1H,
2H (D), and 3H (T); C may be in any isotopic form,
including 12C, 13C, and 14C; O may be in any isotopic
form, including 16O and 18O; and the like. Unless
otherwise specified, a reference to a particular
compound includes all such isomeric forms, including
(wholly or partially) racemic and other mixtures
thereof. Methods for the preparation (e.g. asymmetric
synthesis) and separation (e.g. fractional
crystallisation and chromatographic means) of such
isomeric forms are either known in the art or are
readily obtained by adapting the methods taught
herein, or known methods, in a known manner. Unless
otherwise specified, a reference to a particular
compound also includes ionic and salt forms thereof,
for example as discussed below. Unless otherwise
specified, a reference to a particular compound also
includes solvates thereof, for example as discussed
below. Unless otherwise specified, a reference to a
particular compound also includes prodrugs thereof,
for example as discussed below. Unless otherwise
specified, a reference to a particular compound also
includes protected forms thereof, for example as
discussed below.Unless otherwise specified, a
reference to a particular compound also includes
different polymorphic forms thereof, for example as
discussed below. It may be convenient or desirable to
prepare, purify, and/or handle a corresponding salt of
the active compound, for example, a
pharmaceutically-acceptable salt. Examples of
pharmaceutically acceptable salts are discussed in
Berge, et al., "Pharmaceutically Acceptable Salts", J.
Pharm. ScL, 66, 1-19 (1977). For example, if the
compound is anionic, or has a functional group which
may be anionic (e.g., -COOH may be -COO ), then a salt
may be formed with a suitable cation. Examples of
suitable 



inorganic cations include, but are not limited to,
alkali metal ions such as Na+ and K+, alkaline earth
cations such as Ca2+ and Mg2+, and other cations such
as Al3+. Examples of suitable organic cations include,
but are not limited to, ammonium ion (i.e., NH4 +) and
substituted ammonium ions (e.g., NH3R+, NH2(V, NHR3 +,
NR4 +). Examples of some suitable substituted ammonium
ions are those derived from: ethylamine, diethylamine,
dicyclohexylamine, triethylamine, butylamine,
ethylenediamine, ethanolamine, diethanolamine,
piperazine, benzylamine, phenylbenzylamine, choline,
meglumine, and tromethamine, as well as amino acids,
such as lysine and arginine. An example of a common
quaternary ammonium ion is N(CH3 4 +. If the compound
is cationic, or has a functional group which may be
cationic (e.g., -NH2 may be -NH3 +), then a salt may
be formed with a suitable anion. Examples of suitable
inorganic anions include, but are not limited to,
those derived from the following inorganic acids:
hydrochloric, hydrobromic, hydroiodic, sulfuric,
sulfurous, nitric, nitrous, phosphoric, and
phosphorous. Examples of suitable organic anions
include, but are not limited to, those derived from
the following organic acids: acetic, propionic,
succinic, gycolic, stearic, palmitic, lactic, malic,
pamoic, tartaric, citric, gluconic, ascorbic, maleic,
hydroxymaleic, phenylacetic, glutamic, aspartic,
benzoic, cinnamic, pyruvic, salicyclic, sulfanilic,
2-acetyoxybenzoic, fumaric, toluenesulfonic,
methanesulfonic, ethanesulfonic, ethane disulfonic,
oxalic, isethionic, valeric, and gluconic. Examples of
suitable polymeric anions include, but are not limited
to, those derived from the following polymeric acids:
tannic acid, carboxymethyl cellulose. It may be
convenient or desirable to prepare, purify, and/or
handle a corresponding solvate of the active compound.
The term "solvate" is used herein in the conventional
sense to refer to a complex of solute (e.g. active
compound, salt of active compound) and solvent. If the
solvent iswater, the solvate may be conveniently
referred to as a hydrate, for example, a mono-hydrate,
a di-hydrate, a tri-hydrate, etc. It may be convenient
or desirable to prepare, purify, and/or handle the
active compound in a chemically protected form. The
term "chemically protected form," as used herein,
pertains to a compound in which one or more reactive
functional groups are protected from undesirable
chemical reactions, that is, are in the form of a
protected or protecting group (also known as a masked
or masking group or a blocked or blocking group). By
protecting a reactive functional group, reactions
involving other unprotected reactive functional groups
can be performed, without affecting the protected
group; the protecting group may be removed, usually in
a subsequent step, without substantially affecting the
remainder of the molecule. See, for example,
"Protective Groups in Organic Synthesis" (T. Green and
P. Wuts; 3rd Edition; John Wiley and Sons, 1999). For
example, a hydroxy group may be protected as an ether
(-OR) or an ester (-OC(=O)R), for example, as: a
f-butyl ether; a benzyl, benzhydryl (diphenylmethyl),
or trityl (triphenylmethyl) ether; a trimethylsilyl or
f-butyldimethylsilyl ether; or an acetyl ester
(-OC(=O)CH 3, -OAc). For example, an aldehyde or
ketone group may be protected as an acetal or ketal,
respectively, in which the carbonyl group (>C=O) is
converted to a diether (>C(OR)2) , by reaction with,
for example, a primary alcohol. The aldehyde or ketone
group is readily regenerated by hydrolysis using a
large excess of water in the presence of acid. For
example, an amine group may be protected, for example,
as an amide or a urethane, for example, as: a methyl
amide (-NHCO-CH 3) ; a benzyloxy amide (-NHCO-OCH
2C6H5, -NH-Cbz); as a t-butoxy amide (-NHCO-OC(CH 3)3,
-NH-Boc); a 2-biphenyl-2-propoxy amide (-NHCOOC(
CHs)2C6H4C6H5, -NH-Bpoc), as a 9-fluorenylmethoxy
amide (-NH-Fmoc), as a 6- nitroveratryloxy amide
(-NH-Nvoc), as a 2-trimethylsilylethyloxy amide
(-NH-Teoc), as a 2,2,2- trichloroethyloxy amide
(-NH-Troc), as an allyloxy amide (-NH-Alloc), as a 2(-
phenylsulphonyl)ethyloxy amide (-NH-Psec); or, in
suitable cases, as an L/-oxide (>NO ). For example, a
carboxylic acid group may be protected as an ester for
example, as: an Ci-7 aikyl ester (e.g. a methyl ester;
a f-butyl ester); a C1-7 haloalkyl ester (e.g. a
Ci.7trihaloalkyl ester); a triC 1-7 alkylsilyl-C 1-7
alkyl ester; or a C5-20 aryl-Ci_7 alkyl ester (e.g. a
benzyl ester; a nitrobenzyl ester); or as an amide,
for example, as a methyl amide.For example, a thiol
group may be protected as a thioether (-SR), for
example, as: a benzyl thioether; an acetamidomethyl
ether (-S-CH2NHC(=O)CH3) . It may be convenient or
desirable to prepare, purify, and/or handle the active
compound in the form of a prodrug. The term "prodrug",
as used herein, pertains to a compound which, when
metabolised (e.g. in vivo), yields the desired active
compound. Typically, the prodrug is inactive, or less
active than the active compound, but may provide
advantageous handling, administration, or metabolic
properties. For example, some prodrugs are esters of
the active compound (e.g. a physiologically acceptable
metabolically labile ester). During metabolism, the
ester group (-C(=O)OR) is cleaved to yield the active
drug. Such esters may be formed by esterification, for
example, of any of the carboxylic acid groups
(-C(=O)OH) in the parent compound, with, where
appropriate, prior protection of any other reactive
groups present in the parent compound, followed by
deprotection if required. Examples of such
metabolically labile esters include those wherein R is
Ci.2oalkyl (e.g. -Me, -Et); Ci.7 aminoalkyl (e.g.
aminoethyl; 2-(L/,L/-diethylamino)ethyl;
2-(4-morpholino)ethyl); and acyloxy-d -7 alkyl (e.g.
acyloxymethyl; acyloxyethyl; e.g. pivaloyloxymethyl;
acetoxymethyl; 1-acetoxyethyl;
1-(1-methoxy-1-methyl)ethylcarbonxyloxyethyl;
1-(benzoyloxy)ethyl; isopropoxy-carbonyloxymethyl;
1-isopropoxycarbonyloxyethyl;
cyclohexyl-carbonyloxymethyl;
1-cyclohexyl-carbonyloxyethyl;
cyclohexyloxycarbonyloxymethyl;
i-cyclohexyloxy-carbonyloxyethyl;
(4-tetrahydropyranyloxy) carbonyloxymethyl;
1-(4-tetrahydropyranyloxy)carbonyloxyethyl;
(4-tetrahydropyranyl)carbonyloxymethyl; and
1-(4-tetrahydropyranyl)carbonyloxyethyl). Further
suitable prodrug forms include phosphonate and
glycolate salts. In particular, hydroxy groups (-OH),
can be made into phosphonate prodrugs by reaction with
chlorodibenzylphosphite, followed by hydrogenation, to
form a phosphonate group -OP(= O)(OH)2. Such a group
can be cleared by phosphotase enzymes during
metabolism to yield the active drug with the hydroxy
group. Also, some prodrugs are activated enzymatically
to yield the active compound, or a compound which,
upon further chemical reaction, yields the active
compound. For example, the prodrug may be a sugar
derivative or other glycoside conjugate, or may be an
amino acid ester derivative.Acronyms For convenience,
many chemical moieties are represented using well
known abbreviations, including but not limited to,
methyl (Me), ethyl (Et) 1n-propyl (nPr), /so-propyl
(iPr), n-butyl (nBu), terf-butyl (tBu), n-hexyl
(nHex), cyclohexyl (cHex), phenyl (Ph), biphenyl
(biPh), benzyl (Bn), naphthyl (naph), methoxy (MeO),
ethoxy (EtO), benzoyl (Bz), and acetyl (Ac). For
convenience, many chemical compounds are represented
using well known abbreviations, including but not
limited to, methanol (MeOH), ethanol (EtOH),
iso-propanol (i-PrOH), methyl ethyl ketone (MEK),
ether or diethyl ether (Et2O), acetic acid (AcOH),
dichloromethane (methylene chloride, DCM),
trifluoroacetic acid (TFA), dimethylformamide (DMF),
tetrahydrofuran (THF), and dimethylsulfoxide (DMSO).
Synthesis Compounds of the present invention may be
synthesised by reaction of a compound of Formula 1:
Formula 1 in which R and R1 are as previously defined,
with a compound of Formula 2: Formula 2 in which n, Rc
1, RC2 and X are as previously defined, in the
presence of a coupling reagent system, for example
2-(1 H-benzotriazol-1-yl)-1 ,1 ,3,3-tetramethyluronium
tetrafluoroborate, 2- (1H-benzotriazol-1-yl)-1 ,1
,3,3-tetramethyluronium hexafluorophosphate or
(dimethylaminopropyl)ethylcarbodiimide
hydrochloride/hydroxybenzotriazole, in the presence of



a base, for example diisopropylethylamine, in a
solvent, for example dimethylacetamide or
dichloromethane, at a temperature in the range of 00C
to the boiling point of the solvent used.
Alternatively, compounds of the present invention may
be synthesised by conversion of a compound of Formula
1 into an activated species, for example an acid
chloride or an activated ester such as an
L/-hydroxysuccinimide ester, using well-known
methodologies, and reaction ofthe activated species
with a compound of Formula 2. Compounds of Formula 1
may be synthesised by reaction of a compound of
Formula 3: Formula 3 in which R and R1 are as
previously defined, or a compound of Formula 4:
Formula 4 in which R and R1 are as previously defined,
or a mixture of a compound of Formula 3 and a compound
of Formula 4, with a source of hydrazine, for example
hydrazine hydrate, optionally in the presence of a
base, for example triethylamine, optionally in the
presence of a solvent, for example industrial
methylated spirit, at a temperature in the range of
00C to the boiling point of the solvent used.
Compounds of Formula 3 or Formula 4, or mixtures
thereof, may be synthesised by reaction of a compound
of Formula 5: Formula 5 in which R and R1 are as
previously defined, with a reagent capable of
hydrolysing a nitrile moiety, for example sodium
hydroxide, in the presence of a solvent, for example
water, at a temperature in the range of 00C to the
boiling point of the solvent used. Compounds of
Formula 5 may be synthesised by reaction of a compound
of Formula 6: Formula 6in which R1 is as previously
defined, with a compound of Formula 7: Formula 7 in
which R is as previously defined, in the presence of a
base, for example sodium methoxide, in a solvent, for
example methanol, optionally in the presence of a
water scavenger, for example ethyl propionate, at a
temperature in the range of 00C to the boiling point
of the solvent used. Compounds of Formula 1 may also
be synthesised by reaction of a compound of Formula 8:
Formula 8 in which R and R1 are as previously defined,
with a reagent capable of hydrolysing a nitrile
moiety, for example sodium hydroxide, in the presence
of a solvent, for example water, at a temperature in
the range of 00C to the boiling point of the solvent
used, followed by reaction of the resulting
intermediate with a source of hydrazine, for example
hydrazine hydrate, at a temperature in the range of
00C to the boiling point of the solvent used.
Compounds of Formula 8 may be synthesised by reaction
of a compound of Formula 9: Formula 9 in which R is as
previously defined and Ra is a Ci-4 alkyl group, with
a compound of Formula 6, in the presence of a base,
for example triethylamine or lithium
hexamethyldisilazide, in the presence of a solvent,
for example tetrahydrofuran, at a temperature in the
range of -800C to the boiling point of the solvent
used. Compounds of Formula 9 may be synthesised by
methods analogous to those described in WO 02/26576.
Compounds of Formula 1 may also be synthesised by
methods analogous to those describedabove in which the
nitrile moiety in all Formulae is replaced by other
moieties capable of generating a carboxylic acid, for
example ester or carboxamide moieties, or a precursor
to the nitrile (e.g. bromo) Compounds of Formula 2 are
commercially available or may be synthesised by
methods reported in the chemical literature. Compounds
of the present invention in which X is CRXRY, in which
one of Rx or Rg is an amido moiety, and which may
therefore be represented by Formula 10: in which R, n,
RC1, RC2, R1 and Rx are as previously defined and RN 1
and RN2 are each individually selected from the group
consisting of H, optionally substituted C1-20 alkyl,
C5.2oaryl, C3.20 heterocyclyl, or may together form an
optionally substituted C3-7 cycloalkyl or heterocyclyl
group, may be synthesised by reaction of a compound of
Formula 11: Formula 11 in which R, n, RC 1, RC2, R1
and Rx are as previously defined, with a compound of
Formula HNRN 1RN2 , in which RN! and RN2 are as
previously defined, in the presence of a coupling
reagent system, for example
2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate, 2- (1/-/-benzotriazol-1-yl)-1 ,1
,3,3-tetramethyluronium hexafluorophosphate or
(dimethylaminopropyl)ethylcarbodiimide hydrochloride/
hydroxybenzotriazole, in the presence of a base, for
example diisopropylethylamine, in a solvent, for
example dimethylacetamide or dichloromethane, at a
temperature in the range of 00C to the boiling point
of the solvent used.Alternatively, compounds of
Formula 10 may be synthesised by conversion of a
compound of Formula 11 into an activated species, for
example an acid chloride or an activated ester such as
an L/-hydroxysuccinimide ester, using well-known
methodologies, and reaction of the activated species
with a compound of Formula HNRN 1RN2 . Compounds of
Formula 11 may be synthesised by deprotection of a
protected form of a compound of Formula 11, for
example a compound of Formula 12: Formula 12 in which
R, n, RC1, RC2, R1 and Rx are as previously defined
and R0 1 is a C1-4 alkyl group, using well known
methodologies, for example base-catalysed hydrolysis
in the presence of a source of hydroxide, for example
sodium or lithium hydroxide, in the presence of a
solvent, for example water and/or tetrahydrofuran, at
a temperature in the range of 00C to the boiling point
of the solvent used. Compounds of Formula 12 may be
synthesised from compounds of Formula 1 by the
previously described methods. Compounds of Formula
HNRN1RN2 are commercially available or may be
synthesised by methods reported in the chemical
literature. Compounds of the present invention in
which X is NH and which may therefore be represented
by Formula 13: Formula 13 in which R, n, RC 1, RC2 and
R1 are as previously defined, may be synthesised by
deprotection ofa protected form of a compound of
Formula 13, for example a compound of Formula 14:
Formula 14 in which n, RC 1, R02 and R1 are as
previously defined, using well known methodologies,
for example acid-catalysed cleavage, in the presence
of an acid, for example trifluoroacetic acid or
hydrochloric acid, in the presence of a solvent, for
example dichloromethane or ethanol and/or water, at a
temperature in the range of 0C to the boiling point of
the solvent used. Compounds of Formula 14 may be
synthesised from compounds of Formula 1 by the
previously described methods. Compounds of the present
invention in which X is NRX, in which Rx is an acyl
moiety, and which may therefore be represented by
Formula 15: Formula 15 in which R, n, RC1 , RC2 and R1
are as previously defined and R03 is selected from the
group consisting of optionally substituted Ci_2oalkyl,
C5.2oaryl and C3-2O heterocyclyl, may be synthesised
by reaction of a compound of Formula 13 with a
compound of Formula R 3COX, in which RC3 is as
previously defined and X is a suitable leaving group,
for example a halogen such as chloro, optionally in
the presence of a base, for example pyridine,
triethylamine or diisopropylethylamine, optionally in
the presence of a solvent, for example
dichloromethane, at a temperature in the range of 00C
to the boiling point of the solvent used. Compounds of
Formula R03COX are commercially available or may be
synthesised by methods reported in the chemical
literature.Compounds of Formula 15 may also be
synthesised by reaction of a compound of Formula 13
with a compound of Formula R 3CO2H, in which RC3 is as
previously defined, in the presence of a coupling
reagent system, for example
2-(1/-/-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate,
2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate or
(dimethylarninopropyl)ethylcarbodiirnide
hydrochloride/ hydroxybenzotriazole, in the presence
of a base, for example diisopropylethylamine, in a
solvent, for example dimethylacetamide or
dichloromethane, at a temperature in the range of 00C
to the boiling point of the solvent used. Compounds of
Formula R 3CO H are commercially available or may be
synthesised by 



methods reported in the chemical literature. Compounds
of the present invention in which X is NRX, in which
Rx is an amido or thioamido moiety, and which may
therefore be represented by Formula 16: Formula 16 in
which R, n, RC 1, RC2 and R1 are as previously
defined, Y is O or S and RN3 is selected from the
group consisting of optionally substituted C1-20
alkyl, C5-20 aryl and C3-2Oheterocyclyl, may be
synthesised by reaction of a compound of Formula 13
with a compound of Formula RN3NCY, in which Y and RN3
are as previously defined, in the presence of a
solvent, for example dichloromethane, at a temperature
in the range of 0C to the boiling point of the solvent
used. Compounds of Formula RN3NCY are commercially
available or may be synthesised by methods reported in
the chemical literature. Compounds of the present
invention in which X is NRX, in which Rx is a sulfonyl
moiety, and which may therefore be represented by
Formula 17:in which R, n, RC1, RC2 and R1 are as
previously defined and RS1 is selected from the group
consisting of optionally substituted C1-2O alkyl,
C5-20 aryl and C3-20 heterocyclyl, may be synthesised
by reaction of a compound of Formula 13 with a
compound of Formula RS1SO2CI, in which RS1 is as
previously defined, optionally in the presence of a
base, for example pyridine, triethylamine or
diisopropylethylamine, in the presence of a solvent,
for example dichloromethane, at a temperature in the
range of 00C to the boiling point of the solvent used.
Compounds of Formula RS 1SO2CI are commercially
available or may be synthesised by methods reported in
the chemical literature. Compounds of the present
invention in which X is NRX, in which Rx is selected
from the group consisting of optionally substituted Ci
-20 alkyl or C3-20 heterocyclyl, and which may
therefore be represented by Formula 18: Formula 18 in
which R, n, RC1, RC2 and R1 are as previously defined
and RC4 and RC5 are each individually selected from
the group consisting of H, optionally substituted
C1-20 alkyl, C5-20 aryl, C3-20 heterocyclyl, or may
together form an optionally substituted C3-7
cycloalkyl or heterocyclyl group, may be synthesised
by reaction of a compound of Formula 13 with a
compound of Formula RC4CORC5, in which RC4 and RC5 are
as previously defined, in the presence of a reducing
agent, for example sodium cyanoborohydride or sodium
triacetoxyborohydride, in the presence of a solvent,
for example methanol, optionally in the presence of an
acid catalyst, for example acetic acid, at a
temperature in the range of 00C to the boiling point
of the solvent used.Compounds of Formula R04COR 5 are
commercially available or may be synthesised by
methods reported in the chemical literature. Compounds
of the present invention in which X is CRXRY, in which
Rx is optionally substituted sulfonamino and Rg is H
may be represented by Formula 19: in which R, RC1 ,
R02 and R1 are as previously defined and RN4 is
selected from the group consisting of optionally
substituted C1-2O alkyl, C5-2O aryl and C3-2O
heterocyclyl, and RS2 is selected from the group
consisting of optionally substituted Ci -20 alkyl,
C5-20 aryl and C3-20 heterocyclyl, may be synthesised
by reaction of a compound of Formula 20: with a
compound of Formula RS2SO2CI, in which RS2 is as
previously defined, optionally in the presence of a
base, for example pyridine, triethylamine or
diisopropylethylamine, in the presence of a solvent,
for example dichloromethane, at a temperature in the
range of 00C to the boiling point of the solvent used.
The compound of formula 20 may be synthesized as
discussed above. Use The present invention provides
active compounds, specifically, active in inhibiting
the activity of PARP. The term "active" as used
herein, pertains to compounds which are capable of
inhibiting PARP activity, and specifically includes
both compounds with intrinsic activity (drugs) as well
asprodrugs of such compounds, which prodrugs may
themselves exhibit little or no intrinsic activity.
One assay which may conveniently be used in order to
assess the PARP inhibition offered by a particular
compound is described in the examples below. The
present invention further provides a method of
inhibiting the activity of PARP in a cell, comprising
contacting said cell with an effective amount of an
active compound, preferably in the form of a
pharmaceutically acceptable composition. Such a method
may be practised in vitro or in vivo. For example, a
sample of cells may be grown in vitro and an active
compound brought into contact with said cells, and the
effect of the compound on those cells observed. As
examples of "effect", the amount of DNA repair
effected in a certain time may be determined. Where
the active compound is found to exert an influence on
the cells, this may be used as a prognostic or
diagnostic marker of the efficacy of the compound in
methods of treating a patient carrying cells of the
same cellular type. The term "treatment", as used
herein in the context of treating a condition,
pertains generally to treatment and therapy, whether
of a human or an animal (e.g. in veterinary
applications), in which some desired therapeutic
effect is achieved, for example, the inhibition of the
progress of the condition, and includes a reduction in
the rate of progress, a halt in the rate of progress,
amelioration of the condition, and cure of the
condition. Treatment as a prophylactic measure (i.e.
prophylaxis) is also included. The term "adjunct" as
used herein relates to the use of active compounds in
conjunction with known therapeutic means. Such means
include cytotoxic regimes of drugs and/or ionising
radiation as used in the treatment of different cancer
types. In particular, the active compounds are known
to potentiate the actions of a number of cancer
chemotherapy treatments, which include the
topoisomerase class of poisons (e.g. topotecan,
irinotecan, rubitecan), most of the known alkylating
agents (e.g. DTIC, temozolamide) and platinum based
drugs (e.g. carboplatin, cisplatin) used in treating
cancer. Active compounds may also be used as cell
culture additives to inhibit PARP, for example, in
order to sensitize cells to known chemotherapeutic
agents or ionising radiation treatments in
vitro.Active compounds may also be used as part of an
in vitro assay, for example, in order to determine
whether a candidate host is likely to benefit from
treatment with the compound in question.
Administration The active compound or pharmaceutical
composition comprising the active compound may be
administered to a subject by any convenient route of
administration, whether systemically/ peripherally or
at the site of desired action, including but not
limited to, oral (e.g. by ingestion); topical
(including e.g. transdermal, intranasal, ocular,
buccal, and sublingual); pulmonary (e.g. by inhalation
or insufflation therapy using, e.g. an aerosol, e.g.
through mouth or nose); rectal; vaginal; parenteral,
for example, by injection, including subcutaneous,
intradermal, intramuscular, intravenous,
intraarterial, intracardiac, intrathecal, intraspinal,
intracapsular, subcapsular, intraorbital,
intraperitoneal, intratracheal, subcuticular,
intraarticular, subarachnoid, and intrasternal; by
implant of a depot, for example, subcutaneously or
intramuscularly. The subject may be a eukaryote, an
animal, a vertebrate animal, a mammal, a rodent (e.g.
a guinea pig, a hamster, a rat, a mouse), murine (e.g.
a mouse), canine (e.g. a dog), feline (e.g. a cat),
equine (e.g. a horse), a primate, simian (e.g. a
monkey or ape), a monkey (e.g. marmoset, baboon), an
ape (e.g. gorilla, chimpanzee, orangutang, gibbon), or
a human. Formulations While it is possible for the
active compound to be administered alone, it is
preferable to present it as a pharmaceutical
composition (e.g., formulation) comprising at least
one active compound, as defined above, together with
one or more pharmaceutically acceptable carriers,
adjuvants, excipients, diluents, fillers, buffers,
stabilisers, preservatives, lubricants, or other
materials well known to those skilled in the art and
optionally other therapeutic or prophylactic agents.
Thus, the present invention further provides
pharmaceutical compositions, as defined above, and
methods of making a pharmaceutical composition
comprising admixing at least one active compound, as
defined above, together with one or more
pharmaceutically acceptable carriers, excipients,
buffers, adjuvants, stabilisers, or other materials,
as described herein. The term "pharmaceutically
acceptable" as used herein pertains to compounds,
materials, 



compositions, and/or dosage forms which are, within
the scope of sound medical judgement, suitable for use
in contact with the tissues of a subject (e.g. human)
without excessive toxicity,irritation, allergic
response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio.
Each carrier, excipient, etc. must also be
"acceptable" in the sense of being compatible with the
other ingredients of the formulation. Suitable
carriers, diluents, excipients, etc. can be found in
standard pharmaceutical texts. See, for example,
"Handbook of Pharmaceutical Additives", 2nd Edition
(eds. M. Ash and I. Ash), 2001 (Synapse Information
Resources, Inc., Endicott, New York, USA),
"Remington's Pharmaceutical Sciences", 20th edition,
pub. Lippincott, Williams & Wilkins, 2000; and
"Handbook of Pharmaceutical Excipients", 2nd edition,
1994. The formulations may conveniently be presented
in unit dosage form and may be prepared by any methods
well known in the art of pharmacy. Such methods
include the step of bringing into association the
active compound with the carrier which constitutes one
or more accessory ingredients. In general, the
formulations are prepared by uniformly and intimately
bringing into association the active compound with
liquid carriers or finely divided solid carriers or
both, and then if necessary shaping the product.
Formulations may be in the form of liquids, solutions,
suspensions, emulsions, elixirs, syrups, tablets,
losenges, granules, powders, capsules, cachets, pills,
ampoules, suppositories, pessaries, ointments, gels,
pastes, creams, sprays, mists, foams, lotions, oils,
boluses, electuaries, or aerosols. Formulations
suitable for oral administration (e.g., by ingestion)
may be presented as discrete units such as capsules,
cachets or tablets, each containing a predetermined
amount of the active compound; as a powder or
granules; as a solution or suspension in an aqueous or
non aqueous liquid; or as an oil-in-water liquid
emulsion or a water-in-oil liquid emulsion; as a
bolus; as an electuary; or as a paste. A tablet may be
made by conventional means, e.g. compression or
molding, optionally with one or more accessory
ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the active compound
in a free-flowing form such as a powder or granules,
optionally mixed with one or more binders (e.g.
povidone, gelatin, acacia, sorbitol, tragacanth,
hydroxypropylmethyl cellulose); fillers or diluents
(e.g. lactose, microcrystalline cellulose, calcium
hydrogen phosphate); lubricants (e.g. magnesium
stearate, talc, silica); disintegrants (e.g. sodium
starch glycolate, cross-linked povidone, cross-linked
sodium carboxymethyl cellulose); surface-active or
dispersing or wetting agents (e.g., sodium lauryl
sulfate); andpreservatives (e.g., methyl
p-hydroxybenzoate, propyl p-hydroxybenzoate, sorbic
acid). Molded tablets may be made by molding in a
suitable machine a mixture of the powdered compound
moistened with an inert liquid diluent. The tablets
may optionally be coated or scored and may be
formulated so as to provide slow or controlled release
of the active compound therein using, for example,
hydroxypropylmethyl cellulose in varying proportions
to provide the desired release profile. Tablets may
optionally be provided with an enteric coating, to
provide release in parts of the gut other than the
stomach. Formulations suitable for topical
administration (e.g. transdermal, intranasal, ocular,
buccal, and sublingual) may be formulated as an
ointment, cream, suspension, lotion, powder, solution,
past, gel, spray, aerosol, or oil. Alternatively, a
formulation may comprise a patch or a dressing such as
a bandage or adhesive plaster impregnated with active
compounds and optionally one or more excipients or
diluents. Formulations suitable for topical
administration in the mouth include losenges
comprising the active compound in a flavored basis,
usually sucrose and acacia or tragacanth; pastilles
comprising the active compound in an inert basis such
as gelatin and glycerin, or sucrose and acacia; and
mouthwashes comprising the active compound in a
suitable liquid carrier. Formulations suitable for
topical administration to the eye also include eye
drops wherein the active compound is dissolved or
suspended in a suitable carrier, especially an aqueous
solvent for the active compound. Formulations suitable
for nasal administration, wherein the carrier is a
solid, include a coarse powder having a particle size,
for example, in the range of about 20 to about 500
microns which is administered in the manner in which
snuff is taken, i.e. by rapid inhalation through the
nasal passage from a container of the powder held
close up to the nose. Suitable formulations wherein
the carrier is a liquid for administration as, for
example, nasal spray, nasal drops, or by aerosol
administration by nebuliser, include aqueous or oily
solutions of the active compound. Formulations
suitable for administration by inhalation include
those presented as an aerosol spray from a pressurised
pack, with the use of a suitable propellant, such as
dichlorodifluoromethane, trichlorofluoromethane,
dichoro-tetrafluoroethane, carbon dioxide, or other
suitable gases. Formulations suitable for topical
administration via the skin include ointments, creams,
andemulsions. When formulated in an ointment, the
active compound may optionally be employed with either
a paraffinic or a water-miscible ointment base.
Alternatively, the active compounds may be formulated
in a cream with an oil-in-water cream base. If
desired, the aqueous phase of the cream base may
include, for example, at least about 30% w/w of a
polyhydric alcohol, i.e., an alcohol having two or
more hydroxyl groups such as propylene glycol,
butane-1,3-diol, mannitol, sorbitol, glycerol and
polyethylene glycol and mixtures thereof. The topical
formulations may desirably include a compound which
enhances absorption or penetration of the active
compound through the skin or other affected areas.
Examples of such dermal penetration enhancers include
dimethylsulfoxide and related analogues. When
formulated as a topical emulsion, the oily phase may
optionally comprise merely an emulsifier (otherwise
known as an emulgent), or it may comprises a mixture
of at least one emulsifier with a fat or an oil or
with both a fat and an oil. Preferably, a hydrophilic
emulsifier is included together with a lipophilic
emulsifier which acts as a stabiliser. It is also
preferred to include both an oil and a fat. Together,
the emulsifier(s) with or without stabiliser(s) make
up the so-called emulsifying wax, and the wax together
with the oil and/or fat make up the so-called
emulsifying ointment base which forms the oily
dispersed phase of the cream formulations. Suitable
emulgents and emulsion stabilisers include Tween 60,
Span 80, cetostearyl alcohol, myristyl alcohol,
glyceryl monostearate and sodium lauryl sulphate. The
choice of suitable oils or fats for the formulation is
based on achieving the desired cosmetic properties,
since the solubility of the active compound in most
oils likely to be used in pharmaceutical emulsion
formulations may be very low. Thus the cream should
preferably be a non-greasy, non-staining and washable
product with suitable consistency to avoid leakage
from tubes or other containers. Straight or branched
chain, mono- or dibasic alkyl esters such as
di-isoadipate, isocetyl stearate, propylene glycol
diester of coconut fatty acids, isopropyl myristate,
decyl oleate, isopropyl palmitate, butyl stearate,
2-ethylhexyl palmitate or a blend of branched chain
esters known as Crodamol CAP may be used, the last
three being preferred esters. These may be used alone
or in combination depending on the properties
required. Alternatively, high melting point lipids
such as white soft paraffin and/or liquid paraffin or
other mineral oils can be used. Formulations suitable
for rectal administration may be presented as a
suppository with a suitable base comprising, for
example, cocoa butter or a salicylate. Formulations
suitable for vaginal administration may be presented
as pessaries, tampons,creams, gels, pastes, foams or
spray formulations containing in addition to the
active compound, such carriers as are known in the art
to be appropriate. Formulations suitable for
parenteral administration (e.g., by injection,
including cutaneous, subcutaneous, intramuscular,
intravenous and intradermal), include aqueous and
non-aqueous isotonic, pyrogen-free, sterile injection
solutions which may contain anti-oxidants, buffers,
preservatives, stabilisers, bacteriostats, and solutes
which render the formulation isotonic with the blood
of the intended recipient; and aqueous and non-aqueous
sterile suspensions which may include suspending
agents and thickening agents, and liposomes or other
microparticulate systems which are designed to target
the compound to blood components or one or more
organs. Examples of suitable isotonic vehicles for use
in such formulations include Sodium Chloride
Injection, Ringer=s Solution, or Lactated Ringer=s
Injection. Typically, the concentration of the active
compound in the solution is from about 1 ng/ml to
about 10 mg/ml, for example from about 10 ng/ml to
about 1 mg/ml. The formulations may be presented in
unit-dose or multi-dose sealed containers, for
example, ampoules and vials, and may be stored in a 



freeze-dried (lyophilised) condition requiring only
the addition of the sterile liquid carrier, for
example water for injections, immediately prior to
use. Extemporaneous injection solutions and
suspensions may be prepared from sterile powders,
granules, and tablets. Formulations may be in the form
of liposomes or other microparticulate systems which
are designed to target the active compound to blood
components or one or more organs. Dosage It will be
appreciated that appropriate dosages of the active
compounds, and compositions comprising the active
compounds, can vary from patient to patient.
Determining the optimal dosage will generally involve
the balancing of the level of therapeutic benefit
against any risk or deleterious side effects of the
treatments of the present invention. The selected
dosage level will depend on a variety of factors
including, but not limited to, the activity of the
particular compound, the route of administration, the
time of administration, the rate of excretion of the
compound, the duration of the treatment, other drugs,
compounds, and/or materials used in combination, and
the age, sex, weight, condition, general health, and
prior medical history of the patient. The amount of
compound and route of administration will ultimately
be at the discretion of the physician, although
generally the dosage will be to achieve local
concentrations at the site of action which achieve the
desired effect without causing substantial harmful or
deleterious side-effects. Administration in vivo can
be effected in one dose, continuously or
intermittently (e.g., in divideddoses at appropriate
intervals) throughout the course of treatment. Methods
of determining the most effective means and dosage of
administration are well known to those of skill in the
art and will vary with the formulation used for
therapy, the purpose of the therapy, the target cell
being treated, and the subject being treated. Single
or multiple administrations can be carried out with
the dose level and pattern being selected by the
treating physician. In general, a suitable dose of the
active compound is in the range of about 100 mg to
about 250 mg per kilogram body weight of the subject
per day. Where the active compound is a salt, an
ester, prodrug, or the like, the amount administered
is calculated on the basis of the parent compound and
so the actual weight to be used is increased
proportionately. Examples General Experimental Methods
for Examples 1 and 2 Preparative HPLC Instrument:
Waters ZMD LC-MS system No. LD352 operating in
Electrospray ionisation mode. Mobile Phase A: 0.1%
Formic acid in water Mobile Phase B: 0.1% Formic acid
in acetonitrile Column: Genesis C18 4mm 50 x 4.6 mm
Gradient: Flow rate : 1.Oml/min. PDA Scan range:
210-400nm. Alternative Preparative HPLC (used where
indicated by +) Instrument: Waters Acquity UPLC/Wtaers
SQD operating in Electrospray ionisation mode. Mobile
Phase A: 0.1% Formic acid in water Mobile Phase B:
0.1% Formic acid in acetonitrile Column: Acquity UPLC
BEH C18 1.7mm 50 x 2.1 mmGradient: Flow rate : 0.6
ml/min. PDA Scan range: 210-400nm. ELSD Conditions:
Drift tube 5OC Nebuliser 200C (30%), Gas 50psi Example
1 (a)
3-(3-Oxo-4,5,6,7-tetrahydro-3H-isobenzofuran-1-ylidene
methyl)-benzonitrile (2)
4,5,6,7-Tetrahydro-isobenzofuran-1,3-dione (1)(3.043g,
20.0mmol) and 3-cyano phenyl acetic acid (3.1 5g,
19.8mmol) were heated in the presence of sodium
acetate (20.1 mg, 0.243mmol) to 240C using a 'Wood's
Alloy' bath. Once the reaction had reached 2400C an
additional amount of sodium acetate (20.1mg,
0.243mmol) was added. The reaction mixture was then
heated for a further 40 minutes and then cooled to
800C. Ethanol (20ml) was added to the thick gum and
the mixture slurried for 30 minutes. The resulting
suspension was cooled to ambient temperature and
filtered. The solid was further washed with additional
cold ethanol (2x4ml) and dried to afford the desired
product as a mixture of geometric isomers. Main peak
in LC-MS, (3.5g, 94% purity) and required no further
purification; m/z (LC-MS, ESP), RT=4.75mins (no
ionization observed).(b) 3-(4-Oxo-3,4,5,6,
7,8-hexahydro-phthalazin-1-ylmethyl)-benzonitrile (3)
A suspension of
3-(3-oxo-4,5,6,7-tetrahydro-3H-isobenzofuran-1-ylidene
methyl)-benzonitrile (2) (3.5g, 13.9mmol) in water
(20ml), was treated with hydrazine hydrate (1.0ml,
20.0mmol) dropwise and then heated to reflux for d
hours. The mixture was cooled to approximately 5C and
rhe resultant suspension filtered and washed with
water (4ml) and diethyl ether (4ml). The material was
then dried in a vacuo. Main peak in LC-MS, (1.8g, 91%
purity) and required no further purification; m/z
(LC-MS, ESP), RT=3.24mins (M+H 266). (c)
3-(4-Oxo-3,4,5,6,7,8-hexahydro-phthalazin-1-ylmethyl)-
benzoic acid (4) To a suspension of
3-(4-oxo-3,4,5,6,7,8-hexahydro-phthalazin-1-ylmethyl)-
benzonitrile (3)(1 .31 g, 4.93mmol) in water ( 1OmI)
was added sodium hydroxide (987mg, 24.7mmol), and
heated for 4hours at 900C. The mixture was then cooled
and the pH adjusted with sulfuric acid to 2 (ca 6ml
4N). A cream precipitate resulted which was isolated
by filtration and dried. Single peak in LC-MS, (1.1g,
99% purity) and required no further purification; m/z
(LC-MS, ESN), RT=3.10mins (M+H 283.4). (d) Library
synthesis (5a-h) To a solution of
3-(4-oxo-3,4,5,6,7,8-hexahydro-phthalazin-1-ylmethyl)-
benzoic acid (4)(20mg, 0.07mmol), in DCM (1ml) was
added HBTU (53mg, 0.140mmol), triethylamine (20mL,
0.140mol) and amine (0.140mmol). The reaction mixture
was stirred for 18 hours at room temperature and
concentrated in vacuo. The crude samples were
submitted for preparative HPLC purification.PYRAZINONE
DERIVATIVES AND THEIR USE I N THE TREATMENT OF LUNG
DISEASES The present invention relates to pyrazinone
derivatives, processes for their preparation,
pharmaceutical compositions containing them and their
use in therapy. The essential function of the lungs
requires a fragile structure with enormous exposure to
the environment, including pollutants, microbes,
allergens, and carcinogens. Host factors, resulting
from interactions of lifestyle choices and genetic
composition, influence the response to this exposure.
Damage or infection to the lungs can give rise to a
wide range of diseases of the respiratory system (or
respiratory diseases). A number of these diseases are
of great public health importance. Respiratory
diseases include Acute Lung Injury, Acute Respiratory
Distress Syndrome (ARDS), occupational lung disease,
lung cancer, tuberculosis, fibrosis, pneumoconiosis,
pneumonia, emphysema, Chronic Obstructive Pulmonary
Disease (COPD) and asthma. Among the most common of
the respiratory diseases is asthma. Asthma is
generally defined as an inflammatory disorder of the
airways with clinical symptoms arising from
intermittent airflow obstruction. It is characterised
clinically by paroxysms of wheezing, dyspnea and
cough. It is a chronic disabling disorder that appears
to be increasing in prevalence and severity. It is
estimated that 15% of children and 5% of adults in the
population of developed countries suffer from asthma.
Therapy should therefore be aimed at controlling
symptoms so that normal life is possible and at the
same time provide basis for treating the underlying
inflammation. COPD is a term which refers to a large
group of lung diseases which can interfere with normal
breathing. Current clinical guidelines define COPD as
a disease state characterized by airflow limitation
that is not fully reversible. The airflow limitation
is usually both progressive and associated with an
abnormal inflammatory response of the lungs to noxious
particles and gases. The most important contributory
source of such particles and gases, at least in the
western world, is tobacco smoke. COPD patients havea
variety of symptoms, including cough, shortness of
breath, and excessive production of sputum; such
symptoms arise from dysfunction of a number of
cellular compartments, including neutrophils,
macrophages, and epithelial cells. The two most
important conditions covered by COPD are chronic
bronchitis and emphysema. Chronic bronchitis is a
long-standing inflammation of the bronchi which causes
increased production of mucous and other changes. The
patients' symptoms are cough and 



expectoration of sputum. Chronic bronchitis can lead
to more frequent and severe respiratory infections,
narrowing and plugging of the bronchi, difficult
breathing and disability. Emphysema is a chronic lung
disease which affects the alveoli and/or the ends of
the smallest bronchi. The lung loses its elasticity
and therefore these areas of the lungs become
enlarged. These enlarged areas trap stale air and do
not effectively exchange it with fresh air. This
results in difficult breathing and may result in
insufficient oxygen being delivered to the blood. The
predominant symptom in patients with emphysema is
shortness of breath. Therapeutic agents used in the
treatment of respiratory diseases include
corticosteroids. Corticosteroids (also known as
glucocorticosteroids or glucocorticoids) are potent
ant i inflammatory agents. Whilst their exact
mechanism of action is not clear, the end result of
corticosteroid treatment is a decrease in the number,
activity and movement of inflammatory cells into the
bronchial submucosa , leading to decreased airway
responsiveness. Corticosteroids may also cause reduced
shedding of bronchial epithelial lining, vascular
permeability, and mucus secretion . Whilst
corticosteroid treatment can yield important benefits,
the efficacy of these agents is often far from
satisfactory, particularly in COPD. Moreover, whilst
the use of steroids may lead to therapeutic effects,
it is desirable to be able to use steroids in low
doses to minimise the occurrence and severity of
undesirable side effects that may be associated with
regular administration. Recent studies have also
highlighted the problem of the acquisition of steroid
resistanceamongst patients suffering from respiratory
diseases. For example, cigarette smokers with asthma
have been found to be insensitive to short term
inhaled corticosteroid therapy, but the disparity of
the response between smokers and non-smokers appears
to be reduced with high dose inhaled corticosteroid
(Tomlinson et al., Thorax 2005;60:282-287). A further
class of therapeutic agent used in the treatment of
respiratory diseases are bronchodilators.
Bronchodilators may be used to alleviate symptoms of
respiratory diseases by relaxing the bronchial smooth
muscles, reducing airway obstruction, reducing lung
hyperinflation and decreasing shortness of breath.
Types of bronchodilators in clinical use include b2
adrenoceptor agonists, muscarinic receptor antagonists
and methylxanthines. Bronchodilators are prescribed
mainly for symptomatic relief and they are not
considered to alter the natural history of respiratory
diseases. The serine/threonine kinase, p38, is a
member of the stress and mitogen activated protein
kinase family (SAPK/MAPK) and participates in
intracellular signalling cascades involved in a number
of responses associated with inflammatory processes.
Four isoforms of p38 kinase are known to exist,
identified as p38a, p38b, p38g and p38d. The p38
pathway is activated by stress (including tobacco
smoke, infections or oxidative products) and
pro-inflammatory cytokines (e.g. IL-1 or TNF- a) and
is involved in induction of cytokines such as TNF- a,
IL-1 , IL-6 and matrix metalloprotease by bacterial
lipopolysaccharide (LPS). Activation of p38 by dual
phosphorylation of thr 180 and tyr 182 located in the
activation loop is achieved by two dual specificity
upstream MAP kinase kinases (MKK); MKK3 and MKK6. In
turn p38 phosphorylates numerous targets including
other kinases and transcription factors. In addition
to effects on transcription, p38 is involved in the
control of mRNA stability of several cytokines
including TNF- a, IL-3, IL-6 and IL-8. Thus through
this cascade, p38 kinase is thought to play a
significant role in the control of transcription and
translation responsible for the induction of
pro-inflammatory genes and the subsequent release of
pro-inflammatory cytokines such as TNF- a from cells.
This mechanism has been validated by investigation of
the effects of inhibiting the p38 kinase enzyme on
chronic inflammation and arthritis (Kumar et al,
Nature ReviewsDrug Discovery (2003) 2: 717-725). In
particular, p38 kinase inhibitors have been described
as potential agents for treating rheumatoid arthritis.
In addition to the links between p38 activation and
chronic inflammation and arthritis, there is also data
implicating a role for p38 in the pathogenesis of
airway diseases in particular COPD and asthma. Stress
stimuli (including tobacco smoke, infections or
oxidative products) can cause inflammation within the
lung environment. Inhibitors of p38 have been shown to
inhibit LPS and ovalbumin induced airway TNF-a,
IL-1-b, IL-6, IL-4, IL-5 and IL-13 (Haddad et al Br J
Pharmacol, 2001 , 132 (8), 1715; Underwood et al., Am
J Physiol Lung cell MoI 200, 279, L895; Duan et al.,
2005 Am J Respir Crit Care Med, 17 1, 571 ; Escott et
al Br J Pharmacol., 2000, 131 , 173; Underwood et al.,
J Pharmacol Exp Ther. 293, 281 ) . Furthermore, they
significantly inhibit neutrophilia and the release of
MMP-9 in LPS, ozone or cigarette smoke models. There
is also a significant body of preclinical data
highlighting the potential benefits of inhibition of
the p38 kinase that could be relevant in the lung (Lee
et al. Immunopharmacology, 2000, 47, 185-200). Thus,
therapeutic inhibition of p38 activation may be
important in the regulation of airway inflammation.
Efficacy is anticipated when p38 kinase inhibitors are
administered either locally to the lung (for example
by inhalation and intranasal delivery) or via systemic
routes (for example, oral, intravenous and
subcuteanous delivery). A particular aspect of the
present invention relates to pharmaceutical
compositions that are formulated to allow the
compounds described herein to be administered locally
to the lung. Advantages associated with such inhaled
drug delivery include large lung surface area for dose
absorption; rapid drug absorption, rapid onset of
action; avoidance of the gastrointestinal tract and
first-pass metabolism, lower dose and reduced side
effects. Known inhibitors of p38 kinase have been
reviewed by G. J. Hanson in Expert Opinions on
Therapeutic Patents, 1997, 7, 729-733, J Hynes et al
Current Topics in Medicinal chemistry 2005, 5,
967-985, C Dominguez et al in Expert Opinions on
Therapeutic Patents, 2005, 15, 801-81 6.The present
invention provides a compound of formula (I): wherein:
R1, R1a and R2 are independently selected from H,
(Ci-C 6)alkyl, (CrC 6)alkoxy, halo, CF3, and CN; R3
and R4 are independently selected from H, (Ci-C
6)alkyl, (d-C Jalkoxy, halo, OH, NR8R9 , CF3, CN,
aryl, heteroaryl and CONR10R1 1 , wherein said (Cr
C6)alkyl and said (Cr C6)alkoxy are, independently,
optionally substituted with 1, 2 or 3 groups
independently selected from OH, (Cr C3)alkoxy, NR12R13
, S(O)PR55 and halo; R5 is selected from H, aryl,
heteroaryl, heterocycloalkyl, (C3-C7)cycloalkyl,
(CR14R15 )mNR16R17 , S(O)pR16 , SO2NR16R17 , CH2R16
and OR16 ; R6 is selected from H, (Cr C6)alkyl, (Cr
C6)alkoxy, (C3-C7)cycloalkyl, -(C3-C7)cycloalkyl- (CrC
6)alkyl, heteroaryl and aryl; wherein said (CrC
6)alkyl may be optionally substituted by halo or OH;
R7 is selected from H, (CrC 6)alkyl, (CrC 6)alkoxy,
(C3-C7)cycloalkyl and aryl; or R6 and R7 together with
the nitrogen atom to which they are attached form a 4
to 7 membered ring, optionally containing a further
heteroatom selected from NR18 , S and O;R8 and R9 are
independently selected from H, (C-rC6)alkyl,
(C-rC6)alkoxy and (C3- C jcycloalkyl; or R8 and R9
together with the nitrogen atom to which they are
attached form a 4 to 7 membered ring, optionally
containing a further heteroatom selected from NR19 , S
and O; R14 and R15 are selected from H and (d-C
6)alkyl; or R14 and R15 together with the carbon to
which they are attached form a carbonyl (C=O) group; R
is selected from H, aryl, (C3-C7)cycloalkyl and ,
wherein said (C3-C7)cycloalkyl may be optionally
substituted with an aryl group; R17 is selected from
H, (d-C Jalkyl, aryl, heteroaryl, heterocycloalkyl and
(C3- C7)cycloalkyl, wherein said (CrC 6)alkyl may be
optionally substituted with 1, 2 or 3 groups
independently selected from (CrC 6)alkoxy, (C3-Ci
0)cycloalkyl, heterocycloalkyl, heteroaryl and NR20R2
1 ; R22 is selected from H, (Cr C6)alkyl, (Cr
C6)alkoxy, OH, NR29R30 , heterocycloalkyl and aryl,
wherein said (d-C Jalkyl may be optionally substituted
with 1, 2 or 3 R28 groups; and wherein said aryl may
be optionally substituted with 1, 2 or 3 groups
independently selected from (Cr C6)alkyl, (Ci-C
6)alkoxy, halo, CF3 and OH; 



R23 is selected from H and (Cr C6)alkyl; or R22 and
R23 together with the carbon atom to which they are
attached form a (C3- C7)cycloalkyl or heterocycloalkyl
ring; X is a bond or a (CR24R25)n group;R24 and R25
are independently selected from H, (C t C6)alkyl,
(C-|-C 6)alkoxy, OH, heterocycloalkyl and N R39R40 ; o
r R24 and R25 together with the carbon atom to which
they are attached may form a heterocycloalkyl ring; Z
is a n aryl o r heteroaryl ring, wherein said aryl o r
heteroaryl ring is substituted with R26 and R27; R26
is selected from H, (C r C6)alkyl, (C r C6)alkoxy, OH,
aryl, O-aryl, halo, heterocycloalkyl,
O-heterocycloalkyl, heteroaryl, O-heteroaryl,
cycloalkyl, O-cycloalkyl, S(O) PR34 , N R34R35 and
CONR 34R35 , wherein said (d-C Jalkyl o r said (C
1-C6)BIkOXy may be optionally substituted with 1, 2 o
r 3 groups independently selected from halo, OH,
heterocycloalkyl Or N R34R35; R27 is selected from H,
halo and (d-C Jalkyl, wherein said (d-C Jalkyl may be
optionally substituted with 1, 2 o r 3 halo groups; o
r R26 and R27 together may form a methylenedioxy
group, when attached to adjacent carbon atoms of the
aryl o r heteroaryl ring; each occurrence of R28 is
independently selected from N R29R30, halo, C H2C F3,
C F3, heterocycloalkyl, (C r C6)alkoxy, O R36 , COOR
42, CONR 3 1R32 and SO2N R37R38; R29 and R30 are
independently selected from H, (C r C6)alkyl,
(C3-C7)cycloalkyl, SO2R4 1 aanndd CC((OO))RR4411 ,
wwhheerein said (Ci-C 6)alkyl may be optionally
substituted with, OH, N R56R57 o r heterocycloalkyl;
R3 1 and R32 are independently selected from H, (C r
C6)alkyl and (C3-C7)cycloalkyl; o r R3 1 and R32
together with the nitrogen atom to which they are
attached form a 4 to 7 membered ring, optionally
containing a further heteroatom selected from N R33 ,
S and O ;R34 and R35 are independently selected from
H, (Ct C6)alkyl, (C3-C7)cycloalkyl, C-linked
heterocycloalkyl and C(O)O(Ci-C 6)alkyl, wherein said
(Ci-C 6)alkyl may be optionally substituted by OH,
halo, (Cr C6)alkoxy, NR58R59, C(O)OH and
heterocycloalkyl; or R34 and R35 together with the
nitrogen to which they are attached form a 4 to 7
membered ring; R36 is selected from H, (d-C 6)alkyl
and heterocycloalkyl, wherein said (CrC 6)alkyl may be
optionally substituted with heterocycloalkyl; R10 , R1
1 , R12 , R13 , R18 , R19 , R20, R2 1 , R33, R37, R38,
R39, R40, R4 1 and R42 are independently selected from
H and (Ci-C 6)alkyl; m is 0 or 1; n is 1 or 2; each
occurrence of p is independently selected from 0, 1 or
2; cycloalkyl is a non-aromatic carbocyclic ring,
optionally fused to an aryl group, wherein said
cycloalkyl ring optionally contains, where possible,
up to 2 double bonds; and wherein, unless otherwise
stated, said cycloalkyl may be optionally substituted
with 1 or 2 substituents independently selected from
(Ci-C jalkyl, (C-i-C Jalkoxy, OH, CN, CF3, halo and
NR43R44 ; heterocycloalkyl is a C-linked or N-linked 3
to 9 membered non-aromatic, mono- or bicyclic ring,
optionally fused to an aryl or heteroaryl group group,
wherein said heterocycloalkyl ring contains: 1 or 2
NR45 atoms, or one N- atom, or one N- atom and one
NR45, orone N- atom, one NR45 and an S(O) P or an O
atom, or one N- atom and an S(O) P or an O atom, or
one S atom, or one O atom; optionally containing,
where possible, 1 or 2 double bonds; and optionally
substituted on carbon with 1 or 2 substituents
independently selected from (d-C 6)alkyl, (Ci-C
6)alkoxy, OH, CN, CF3, halo, =0, NR46R47, -C(O)NR
46R47, bivalent substituent -OCH 2CH2O- (wherein the
terminal oxygen atoms are attached to the same ring
carbon atom), bivalent substituent -CH2NHCH 2-
(wherein the terminal carbon atoms are attached to the
same ring carbon atom), a tetrahydro-1
,1-dioxido-3-thienyl group, and aryl, wherein said
(C1- C6)alkyl may be optionally substituted by aryl,
(C1-C6JaIkOXy or OH; and wherein each aryl group may
be optionally substituted with (Ci-C 6)alkoxy (which
in turn may be optionally substituted by NR34R35) ,
(Cr C6)alkyl, OH, CF3 and halo; aryl is an aromatic
ring containing 6 or 10 carbon atoms; wherein, unless
otherwise stated, said aryl may be optionally
substituted with 1, 2 or 3 substituents independently
selected from (Cr C6)alkyl, (d-C 6)alkoxy, OH, halo,
CN, CF3 and NR48R49; heteroaryl is a 5, 6, 9 or 10
membered aromatic ring, containing from 1 or 2 N atoms
and, optionally, an NR50 atom, or one NR50 atom and an
S or an O atom, or one S atom, or one O atom; wherein,
unless otherwise stated, said heteroaryl may be
optionally substituted with 1, 2 or 3 substituents
independently selected from (Ci-C6)alkyl, (d-C
Jalkoxy, OH, halo, CN, CF3 and NR5 1R52 ; R45 is
selected from H, (Cr C6)alkyl, C(O)(C r C6)alkyl,
C(O)O(C r C6)alkyl and aryl, wherein said (C-rC
6)alkyl is optionally substituted with a group
selected from (C1-C3)BIkOXy, OH, halo,
heterocycloalkyl and NR29R30; and wherein said C(O)O(C
1-C6)alkyl is optionally substituted with an aryl
group;R50 is selected from H, (Cr C6)alkyl and
C(O)O(Ci-C 6)alkyl, wherein said (Cr C6)alkyl may be
optionally substituted with a group selected from
(C1-C3)BIkOXy, OH, halo, (C3- C6)cycloalkyl and
NR53R54 ; R43, R44, R46, R47, R48, R49, R5 1, R52,
R53, R54 , R55, R56, R57 and R59 are each
independently selected from H and (d-C 6)alkyl; R58 is
selected from H and (C-rC 6)alkyl wherein said (C-rC
6)alkyl may be optionally substituted with a group
selected from (Ci-C 3)alkoxy and OH; or a
pharmaceutically acceptable salt thereof. In another
aspect the present invention provides a prodrug of a
compound of formula (I) as herein defined, or a
pharmaceutically acceptable salt thereof. In yet
another aspect the present invention provides an
N-oxide of a compound of formula (I) as herein
defined, or a prodrug or pharmaceutically acceptable
salt thereof. It will be understood that certain
compounds of the present invention may exist in
solvated, for example hydrated, as well as unsolvated
forms. It is to be understood that the present
invention encompasses all such solvated forms. The
present invention also comprises the following
embodiments and combinations thereof: In one
embodiment, the present invention provides a compound
of formula (I) wherein R1, R1a and R2 are
independently selected from H, (Ci-C 4)alkyl, halo and
CF3. In another embodiment, the present invention
provides a compound of formula (I) wherein R1, R1a and
R2 are independently selected from H, (Ci-C 4)alkyl, F
and Cl.In yet another embodiment, the present
invention provides a compound of formula (I) wherein
R1 and R1a are independently selected from H, F and Cl
and R2 is selected from (CrC 4)alkyl , F and Cl In yet
another embodiment, the present invention provides a
compound of formula (I) wherein R1 and R1a are H and
R2 is selected from (C1-C4)alkyl, F and Cl. In yet
another embodiment, the present invention provides a
compound of formula (I) wherein R1 and R1a are H and
R2 is methyl. In another embodiment, the present
invention provides a compound of formula (I) wherein
R1, R1a and R2 are independently selected from H,
(Ci-C 4)alkyl and F. In yet another embodiment, the
present invention provides a compound of formula (I)
wherein R1 and R1a are independently selected from H
and F and R2 is selected from (d- C4)alkyl and F. In
yet another embodiment, the present invention provides
a compound of formula (I) wherein R1 and R1a are H and
R2 is selected from (CrC 4)alkyl and F. In yet another
embodiment, the present invention provides a compound
of formula (I) 



wherein R1a is H, R1 is F and R2 is (Ci-C 4)alkyl. In
yet another embodiment, the present invention provides
a compound of formula (I) wherein R1a is H, R1 is F
and R2 is methyl. In one embodiment, the present
invention provides a compound of formula (I) wherein
R1a is H. In one embodiment, the present invention
provides a compound of formula (I) wherein R1a is H
and R1 and R2 are independently selected from H,
(C1-C4)alkyl, halo and CF3. In another embodiment, the
present invention provides a compound of formula (I)
wherein R1a is H and R1 and R2 are independently
selected from H, (CrC 4)alkyl and F. In yet another
embodiment, the present invention provides a compound
of formula (I) wherein R1a is H, R1 is selected from H
and F and R2 is selected from (CrC 4)alkyl and F.In
yet another embodiment, the present invention provides
a compound of formula (I) wherein R1a is H, R1 is H
and R2 is selected from (C-rC4)alkyl and F. In a yet
further embodiment, the present invention provides a
compound of formula (I) wherein R1a is H, R1 is H and
R2 is methyl. In one embodiment, the present invention
provides a compound of formula (I) wherein R3 and R4
are independently selected from H, (C1-C4)alkyl,
(C1-C4)BIkOXy, Br, Cl, F, CN, aryl and CONR 10R1 1 ,
wherein said (CrC 4)alkyl and said (CrC 4)alkoxy are,
independently, optionally substituted with 1, 2, or 3
groups independently selected from NR12R13 and halo.
In another embodiment, the present invention provides
a compound of formula (I) wherein R3 is H and R4 is
selected from H, methyl, ethyl, methoxy, ethoxy, Cl,
Br, CN, phenyl and CONH2, wherein methyl is optionally
substituted with a NR12R13 group. In yet another
embodiment, the present invention provides a compound
of formula (I) wherein R3 and R4 are H. In one
embodiment, the present invention provides a compound
of formula (I) wherein R5 is selected from H, aryl,
heteroaryl, NR16R17 and heterocycloalkyl. In another
embodiment, the present invention provides a compound
of formula (I) wherein R5 is selected from heteroaryl,
NR16R17 and heterocycloalkyl. In yet another
embodiment, the present invention provides a compound
of formula (I) wherein R5 is selected from NR16R17 and
heterocycloalkyl. In a yet further embodiment, the
present invention provides a compound of formula (I)
wherein R5 is NR16R17 . In one embodiment, the present
invention provides a compound of formula (I) wherein
R6 and R7 are independently selected from H, (Ci-C
4)alkyl, (Ci-C 4)alkoxy and (C3- C6)cycloalkyl.In
another embodiment, the present invention provides a
compound of formula (I) wherein R6 is H and R7 is
selected from (Ci-C 4)alkyl, (Cr C4)alkoxy and
(C3-C6)cycloalkyl. In yet another embodiment, the
present invention provides a compound of formula (I)
wherein R6 is H and R7 is selected from methoxy (OCH3)
, ethoxy (OCH2CH3) and (C3- C6)cycloalkyl. In a yet
further embodiment, the present invention provides a
compound of formula (I) wherein R6 is H and R7 is
cyclopropyl. In one embodiment, the present invention
provides a compound of formula (I) wherein R16 In
another embodiment, the present invention provides a
compound of formula (I) wherein In yet another
embodiment, the present invention provides a compound
of formula (I) wherein R16 is In yet another
embodiment, the present invention provides a compound
of formula (I) wherein R16 is , wherein R22 and R23
each independently represent (Cr C jalkyl, or R22 and
R23 together with the carbon atom to which they are
attached form a (C3-C7)cycloalkyl ring. In one
embodiment, the present invention provides a compound
of formula (I) wherein R17 is selected from H and
(C-rC6)alkyl. In another embodiment, the present
invention provides a compound of formula (I) wherein
R17 is H.In one embodiment, the present invention
provides a compound of formula (I) wherein R22 is
selected from H, (C-rC6)alkyl, heterocycloalkyl and
aryl, wherein said (C-rC6)alkyl may be optionally
substituted with 1 or 2 R28 groups. In another
embodiment, the present invention provides a compound
of formula (I) wherein R22 is selected from H and (Ct
C6)alkyl; wherein said (d-C Jalkyl may be optionally
substituted with a single R28 group. In yet another
embodiment, the present invention provides a compound
of formula (I) wherein R22 is selected from H and
branched (C-rC6)alkyl; wherein said branched (C1- C
jalkyl is substituted with a single R28 group. In yet
another embodiment still, the present invention
provides a compound of formula (I) wherein R22 is
selected from H and isopropyl; wherein said isopropyl
is substituted with a single R28 group. In a further
embodiment, the present invention provides a compound
of formula (I) wherein R22 is selected from H and
(C-rC6)alkyl. In a yet further embodiment, the present
invention provides a compound of formula (I) wherein
R22 is H. In a yet further still embodiment, the
present invention provides a compound of formula (I)
wherein R22 is methyl. In one embodiment, the present
invention provides a compound of formula (I) wherein
R23 is H. In another embodiment, the present invention
provides a compound of formula (I) wherein R23 is (Cr
C6)alkyl. In yet another embodiment, the present
invention provides a compound of formula (I) wherein
R23 is methyl. In one embodiment, the present
invention provides a compound of formula (I) wherein X
is a bond. In another embodiment, the present
invention provides a compound of formula (I) wherein X
is a (CR24R25) n group and n is 1.In one embodiment,
the present invention provides a compound of formula
(I) wherein R24 and R25 are independently selected
from H, OH and (d-C Jalkyl. In another embodiment, the
present invention provides a compound of formula (I)
wherein R24 and R25 are H. In one embodiment, the
present invention provides a compound of formula (I)
wherein R26 is selected from H, (Cr C6)alkyl, (Cr
C6)alkoxy, OH, O-aryl, halo, aryl, NR34R35 and
CONR34R35, wherein said (d-C Jalkyl may be optionally
substituted with 1, 2, or 3 groups independently
selected from halo and NR34R35. In another embodiment,
the present invention provides a compound of formula
(I) wherein R26 is selected from H, (Cr C6)alkyl, (Cr
C6)alkoxy, OH, halo, aryl, NR34R35 and CF3. In yet
another embodiment, the present invention provides a
compound of formula (I) wherein R26 is selected from
H, (Ci-C 4)alkyl, (Cr C4)alkoxy, OH, Cl and F. In one
embodiment, the present invention provides a compound
of formula (I) wherein R27 is H. In one embodiment,
the present invention provides a compound of formula
(I) wherein each occurrence of R28 is independently
selected from heterocycloalkyl, halo, CF3, CH2CF3 and
NR29R30. In another embodiment, the present invention
provides a compound of formula (I) wherein each
occurrence of R28 is independently selected from
heterocycloalkyl and NR29R30. In yet another
embodiment, the present invention provides a compound
of formula (I) wherein R28 is heterocycloalkyl. In one
embodiment, the present invention provides a compound
of formula (I) wherein Z is an aryl ring substituted
with R26 and R27 . In another embodiment, the present
invention provides a compound of formula (I) wherein Z
is a phenyl ring substituted with R26 and R27.In one
embodiment, the present invention provides a compound
of formula (I) wherein heterocycloalkyl is a C-linked
or N-linked 5 or 6 membered non-aromatic, monocyclic
ring, 



optionally fused to an aryl group, wherein said
heterocycloalkyl ring contains: one N- atom, or one N-
atom and one NR45, or one N- atom and an S(O) P or an
O atom, and is optionally substituted on carbon with 1
or 2 substituents independently selected from (CrC
6)alkyl, (Cr C6)alkoxy, OH, CN, CF3, halo, NR46R47 and
aryl, wherein said (d- C )alkyl may be optionally
substituted by aryl, (d-C Jalkoxy or OH; and wherein
each aryl group may be optionally substituted with
(C1-C6JaIkOXy (which in turn may be optionally
substituted by NR34R35) , (Cr C6)alkyl, OH, CF3 and
halo. In one embodiment, the present invention
provides a compound of formula (I) wherein halo is
selected from Cl and F. In one embodiment, the present
invention provides a compound of formula (I) wherein
halo is F. In one embodiment, the present invention
provides a compound of formula (I) wherein n is 1. In
one embodiment, the present invention provides a
compound of formula (I) wherein m is O. In one
embodiment, the present invention provides a compound
of formula (IA), or a pharmaceutically acceptable salt
thereof(IA) wherein: R1 and R2 are independently
selected from H, (d-C 4)alkyl and F; R22 and R23 are
each independently selected from H and (Ci-C 6)alkyl;
or R22 and R23 together with the carbon atom to which
they are both attached form a (C3- C4)cycloalkyl; R26
is (Cr C6)alkoxy which may be optionally substituted
with NR34R35; and R34 and R35 are independently
selected from H and (CrC 6)alkyl wherein said (CrC
6)alkyl may be optionally substituted by OH. In one
embodiment, the present invention provides a compound
of formula (IA), wherein R1 is selected from H and F.
In one embodiment, the present invention provides a
compound of formula (IA), wherein R1 is H. In one
embodiment, the present invention provides a compound
of formula (IA), wherein R1 is F. In one embodiment,
the present invention provides a compound of formula
(IA), wherein R2 is methyl. In one embodiment, the
present invention provides a compound of formula (IA)
wherein R1 is F and R2 is methyl. In one embodiment,
the present invention provides a compound of formula
(IA), wherein R22 and R23 together with the carbon
atom to which they are both attached form a
cyclopropyl ring. In one embodiment, the present
invention provides a compound of formula (IA), wherein
R22 and R23 each independently represent methyl or
ethyl.In one embodiment, the present invention
provides a compound of formula (IA), wherein R26 is
(Cr C6)alkoxy substituted with NR34R35, wherein R34
and R35 are independently selected from H and (Ci-C
4)alkyl wherein said (Ci-C 4)alkyl may be optionally
substituted by OH. In one embodiment, the present
invention provides a compound of formula (IA), wherein
R26 is selected from - OCH2CH2NH2, -OCH2CH2NHCH3, -OCH
2CH2NHCH 2CH3, -OCH 2CH2NHCH(CH )2,
-OCH2CH2N(CH2CHa)2, -OCH 2CH2CH2NHCH 3, -OCH
2CH2CH2CH2NHCH 3, -OCH 2CH2NHCH 2CH2O H, -OCH 2CH2N(CH
3)CH 2C H2O H, -OCH 2CH2NHCH(CH 3)CH 2OH, -OCH
2CH2NHCH 2CH2CH2O H, and -OCH 2CH2NHCH 2CH(OH) CH3. In
one embodiment, the present invention provides a
compound of formula (IA) selected from:
L/-Cyclopropyl-4-methyl-3-[3-[[1-methyl-1-[2-[2-(methy
lamino)ethoxy]phenyl]ethyl]amino]- 2-0X0-1
(2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1-[2-[2-(methylamino)et
hoxy]phenyl]cyclopropyl]amino]-2- oxo-1
(2H)-pyrazinyl]-benzamide
N-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[(2-hydroxyethyl
)amino]ethoxy]phenyl]-1-
methylethyl]amino]-2-oxo-1(2H)-pyrazinyl]-4-methyl-ben
zamide
N-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[[(2R)-2-hydroxy
propyl]amino]ethoxy]phenyl]-1-
methylethyl]amino]-2-oxo-1(2H)-pyrazinyl]-4-methyl-ben
zamideN-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[[(2S)-2-h
ydroxypropyl]amino]ethoxy]phenyl]-1-
methylethyl]amino]-2-oxo-1(2H)-pyrazinyl]-4-methyl-ben
zamide
L/-Cyclopropyl-3-fluoro-4-methyl-5-[3-[[1-[2-[2-
(methylamino)ethoxy]phenyl]cyclopropyl]amino]-2-oxo-1(
2/-/)-pyrazinyl]- benzamide
L/-Cyclopropyl-3-fluoro-5-[3-[[1 -[2-[2-[(2-
hydroxyethyl)amino]ethoxy]phenyl]cyclopropyl]amino]-2-
oxo-1(2/-/)-pyrazinyl]-4-methylbenzamide
3-[3-({1-[2-(2-Aminoethoxy)phenyl]-1-methylethyl}amino
)-2-oxopyrazin-1 (2H)-yl]-Ncyclopropyl-
-fluoro^-methylbenzamide 3-[3-({1
-[2-(2-Aminoethoxy)phenyl]cyclopropyl}amino)-2-oxopyra
zin-1 (2H)-yl]-Ncyclopropyl-
5-fluoro-4-methylbenzamide and
L/-Cyclopropyl-3-fluoro-5-[3-{[1-(2-{2-[(2-
hydroxyethyl)(methyl)amino]ethoxy}phenyl)cyclopropyl]a
mino}-2-oxopyrazin-1(2H)-yl]-4- methylbenzamide or a
pharmaceutically acceptable salt thereof. In one
embodiment, the present invention provides a compound
of formula (IA) selected from:
L/-Cyclopropyl-4-methyl-3-[3-[[1-methyl-1-[2-[2-(methy
lamino)ethoxy]phenyl]ethyl]amino]- 2-OXO-1
(2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1-[2-[2-(methylamino)et
hoxy]phenyl]cyclopropyl]amino]-2- oxo-1
(2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-3-fluoro-4-methyl-5-[3-[[1-[2-[2-
(methylamino)ethoxy]phenyl]cyclopropyl]amino]-2-oxo-1(
2/-/)-pyrazinyl]- benzamide and
L/-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[(2-
hydroxyethyl)amino]ethoxy]phenyl]cyclopropyl]amino]-2-
oxo-1(2/-/)-pyrazinyl]-4-methylbenzamide or a
pharmaceutically acceptable salt thereof.In one
embodiment, the present invention provides a compound
of formula (ID), or a pharmaceutically acceptable salt
thereof (ID) wherein: R1 and R2 are independently
selected from H, (d-C 4)alkyl and F; R6 is (Cr
C4)alkoxy; R22 and R23 are each independently selected
from H and (Ci-C 6)alkyl; or R22 and R23 together with
the carbon atom to which they are both attached form a
(C3- C4)cycloalkyl; R26 is (Cr C6)alkoxy which may be
optionally substituted with NR34R35; and R34 and R35
are independently selected from H and (Ci-C 6)alkyl
wherein said (Ci-C 6)alkyl may be optionally
substituted by OH. 



In one embodiment, the present invention provides a
compound of formula (ID), wherein R1 is selected from
H and F. In one embodiment, the present invention
provides a compound of formula (ID), wherein R1 is H.
In one embodiment, the present invention provides a
compound of formula (ID), wherein R1 is F. In one
embodiment, the present invention provides a compound
of formula (ID), wherein R2 is methyl. In one
embodiment, the present invention provides a compound
of formula (ID), wherein R6 is methoxy.In one
embodiment, the present invention provides a compound
of formula (ID), wherein R22 and R23 together with the
carbon atom to which they are both attached form a
cyclopropyl ring. In one embodiment, the present
invention provides a compound of formula (ID), wherein
R22 and R23 each independently represent methyl or
ethyl. In one embodiment, the present invention
provides a compound of formula (ID), wherein R26 is
(Cr C6)alkoxy substituted with NR34R35, wherein R34
and R35 are independently selected from H and
(C-rC4)alkyl wherein said (C-rC4)alkyl may be
optionally substituted by OH. In one embodiment, the
present invention provides a compound of formula (ID),
wherein R26 is -OCH2CH2NHCH3. In one embodiment, the
present invention provides a compound of formula (ID)
selected from:
3-Fluoro-L/-methoxy-4-methyl-5-{3-[(1-methyl-1-{2-[2-
(methylamino)ethoxy]phenyl}ethyl)amino]-2-oxopyrazin-1
(2H)-yl}benzamide and
L/-Methoxy-4-methyl-3-{3-[(1-{2-[2-(methylamino)ethoxy
]phenyl}cyclopropyl)amino]-2- oxopyrazin-1
(2H)-yl}benzamide or a pharmaceutically acceptable
salt thereof. In one embodiment, the present invention
provides a compound of formula (IE), or a
pharmaceutically acceptable salt thereof(IE) wherein:
R1 and R2 are independently selected from H, (Ci-C
4)alkyl and F; R6 is cyclopropyl or (Ci-C 4)alkoxy;
R22 and R23 are each independently selected from H and
(Ci-C 6)alkyl; or R22 and R23 together with the carbon
atom to which they are both attached form a (C3-
C4)cycloalkyl; and R34 and R35 are independently
selected from H and (C-rC6)alkyl wherein said
(C-rC6)alkyl may be optionally substituted by OH. In
one embodiment, the present invention provides a
compound of formula (IE), wherein R1 is selected from
H and F. In one embodiment, the present invention
provides a compound of formula (IE), wherein R1 is H.
In one embodiment, the present invention provides a
compound of formula (IE), wherein R1 is F. In one
embodiment, the present invention provides a compound
of formula (IE), wherein R2 is methyl. In one
embodiment, the present invention provides a compound
of formula (IE), wherein R6 is cyclopropyl. In one
embodiment, the present invention provides a compound
of formula (IE), wherein R22 and R23 together with the
carbon atom to which they are both attached form a
cyclopropyl ring. In one embodiment, the present
invention provides a compound of formula (IE), wherein
R22 and R23 each independently represent methyl or
ethyl. In one embodiment, the present invention
provides a compound of formula (IE), wherein R34 and
R35 are independently selected from H and (CrC
4)alkyl. In one embodiment, the present invention
provides a compound of formula (IE) selected
from:/V-Cyclopropyl-3-fluoro-5-[3-{[1-(2-{[(2R)-2-hydr
oxy-3-(methylamino)propyl]oxy}phenyl)-1-
methylethyl]amino}-2-oxopyrazin-1(2H)-yl]-4-methylbenz
amide
L/-Cyclopropyl-3-[3-{[1-(2-{[(2R)-3-(ethylamino)-2-hyd
roxypropyl]oxy}phenyl)-1-
methylethyl]amino}-2-oxopyrazin-1(2H)-yl]-5-fluoro-4-m
ethylbenzamide and
L/-Cyclopropyl-3-fluoro-5-[3-{[1-(2-{[(2S)-2-hydroxy-3
-(methylamino)propyl]oxy}phenyl)-1-
methylethyl]amino}-2-oxopyrazin-1(2H)-yl]-4-methylbenz
amide or a pharmaceutically acceptable salt thereof.
In one embodiment, the present invention provides a
compound of formula (I) selected from:
L/-methoxy-4-methyl-3-[3-[[(1R,2S)-2-methyl-3-(4-morph
olinyl)-1-phenylpropyl]amino]-2- oxo-1
(2H)-pyrazinyl]-benzamide;
L/-methoxy-4-methyl-3-[2-oxo-3-[[(1
)-1-phenylpropyl]amino]-1 (2H)-pyrazinyl]-benzamide;
L/-methoxy-4-methyl-3-[3-[[(1f?,2S)-2-methyl-1-phenyl-
3-(1-pyrrolidinyl)propyl]amino]-2- oxo-1
(2H)-pyrazinyl]-benzamide;
L/-cyclopropyl-4-methyl-3-[3-[[1-methyl-1-[2-[2-(methy
lamino)ethoxy]phenyl]ethyl]amino]- 2-0X0-1
(2H)-pyrazinyl]-benzamide;
L/-cyclopropyl-4-methyl-3-[3-[[1-methyl-1-[2-[3-(methy
lamino)propoxy]phenyl]ethyl]amino]- 2-0X0-1
(2H)-pyrazinyl]-benzamide;
L/-cyclopropyl-4-methyl-3-[3-[[1-methyl-1-[2-[2-(1-pyr
rolidinyl)ethoxy]phenyl]ethyl]amino]- 2-0X0-1
(2H)-pyrazinyl]-benzamide;
L/-methoxy-4-methyl-3-[3-[(1-methyl-1-phenylethyl)amin
o]-2-oxo-1(2/-/)-pyrazinyl]- benzamide; 3-[3-[[(1
R,2R)-3-hydroxy-2-methyl-1
-phenylpropyl]amino]-2-oxo-1 (2/-/)-pyrazinyl]-L/-
methoxy-4-methyl-benzamide;
L/-cyclopropyl-4-methyl-3-[2-oxo-3-[[(1R)-1-[2-[2-(1-
pyrrolidinyl)ethoxy]phenyl]propyl]amino]-1(2/-/)-pyraz
inyl]-benzamide; L/-cyclopropyl-3-[3-[[(1f?,2S)-3-[(1
,1-dimethylethyl)amino]-2-methyl-1-phenylpropyl]amino]
- 2-0X0-1 (2H)-pyrazinyl]-4-methyl-benzamide;
L/-methoxy-4-methyl-3-[3-[[(1R,2S)-2-methyl-3-(4-morph
olinyl)-1-(1-
naphthalenyl)propyl]amino]-2-oxo-1(2H)-pyrazinyl]-benz
amide;
L/-cyclopropyl-3-[3-[[(1R,2S)-3-[[2-(dimethylamino)eth
yl]amino]-2-methyl-1- phenylpropyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-4-methyl-benzamide;
L/-cyclopropyl-3-[3-[[(1R,2S)-3-[4-(hydroxymethyl)-1-p
iperidinyl]-2-methyl-1-
phenylpropyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-4-methyl-
benzamide;
L/-methoxy-4-methyl-3-[3-[[(1R,2S)-2-methyl-1-(1-napht
halenyl)-3-(1-
pyrrolidinyl)propyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-be
nzamide;
L/-cyclopropyl-3-[3-[[(1R,2S)-3-[(2,2-dimethylpropyl)a
mino]-2-methyl-1-
phenylpropyl]amino]-2-oxo-1(2H)-pyrazinyl]-4-methyl-be
nzamide; L/-cyclopropyl-3-[3-[[(1 R2S)-3-[(1 ,
1-dimethylethyl)methylamino]-2-methyl-1 -
phenylpropyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-4-methyl-
benzamide;
L/-cyclopropyl-3-[3-[[(1R,2S)-3-[(2R)-2-(methoxymethyl
)-1-pyrrolidinyl]-2-methyl-1-
phenylpropyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-4-methyl-benzamide;
L/-cyclopropyl-3-[3-[[(1R,2S)-3-[(2S)-2-(methoxymethyl
)-1-pyrrolidinyl]-2-methyl-1-
phenylpropyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-4-methyl-
benzamide;
L/-cyclopropyl-4-methyl-3-[3-[[(1f?,2S)-2-methyl-3-(4-
morpholinyl)-1-phenylpropyl]amino]- 2-0X0-1
(2/-/)-pyrazinyl]-benzamide;
L/-cyclopropyl-4-methyl-3-[2-oxo-3-[[(1f?)-1-phenylpro
pyl]amino]-1 (2/-/)-pyrazinyl]- benzamide;
L/-cyclopropyl-3-[3-[[(1f?,2S)-3-(4-hydroxy-1-piperidi
nyl)-2-methyl-1-phenylpropyl]amino]- 



2-0X0-1 (2/-/)-pyrazinyl]-4-methyl-benzamide;
L/-cyclopropyl-3-[3-[[(1f?,2S)-3-(diethylamino)-2-meth
yl-1-phenylpropyl]amino]-2-oxo-
1(2H)-pyrazinyl]-4-methyl-benzamide;
L/-cyclopropyl-3-[3-[[(1
R,2S)-3-[[2-(dimethylamino)ethyl]methylamino]-2-methyl
-1 -
phenylpropyl]amino]-2-oxo-1(2H)-pyrazinyl]-4-methyl-be
nzamide;
L/-cyclopropyl-4-methyl-3-[3-[[(1f?,2S)-2-methyl-1-phe
nyl-3-(1-piperidinyl)propyl]amino]-2- oxo-1
(2/-/)-pyrazinyl]-benzamide;
L/-cyclopropyl-4-methyl-3-[3-[[(1f?,2S)-2-methyl-1-phe
nyl-3-(1-pyrrolidinyl)propyl]amino]-2- oxo-1
(2/-/)-pyrazinyl]-benzamide;
/V-cyclopropyl-3-[3-[[(1R,2S)-3-(dimethylamino)-2-meth
yl-1-phenylpropyl]amino]-2-oxo-
1(2H)-pyrazinyl]-4-methyl-benzamide;
L/-cyclopropyl-4-methyl-3-[3-[[(1
f?,2S)-2-methyl-3-(4-methyl-1 -piperazinyl)-1 -
phenylpropyl]amino]-2-oxo-1(2H)-pyrazinyl]-benzamide;
3-[3-[[(1R,2S)-3-(4-acetyl-1-piperazinyl)-2-methyl-1-p
henylpropyl]amino]-2-oxo-1 (2/-/)- pyrazinyl]-
L/-cyclopropyl-4-methyl-benzamide;
L/-cyclopropyl-3-[3-[[1-(2-hydroxyphenyl)-1-methylethy
l]amino]-2-oxo-1(2/-/)-pyrazinyl]-4- methyl-benzamide;
L/-cyclopropyl-4-methyl-3-[3-[2-(3-methylphenyl)-1-pyr
rolidinyl]-2-oxo-1 (2/-/)-pyrazinyl]- benzamide;
L/-cyclopropyl-3-[3-[2-(2-methoxyphenyl)-1-pyrrolidiny
l]-2-oxo-1(2/-/)-pyrazinyl]-4-methylbenzamide;
L/-cyclopropyl-4-methyl-3-[3-[[1-[2-[2-(methylamino)et
hoxy]phenyl]cyclopropyl]amino]-2- oxo-1
(2/-/)-pyrazinyl]-benzamide;
L/-cyclopropyl-4-methyl-3-[3-[[1-[2-[2-(ethylamino)eth
oxy]phenyl]cyclopropyl]amino]-2-oxo-
1(2/-/)-pyrazinyl]-benzamide; and
L/-cyclopropyl-3-fluoro-4-methyl-5-[3-[[1 -methyl-1
-[2-[2-
(methylamino)ethoxy]phenyl]ethyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-benzamide,
L/-Cyclopropyl-4-methyl-3-[3-[[(1R,2S)-2-methyl-3-(4-m
ethyl-1-piperidinyl)-1- phenylpropyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[(1f?,2S)-2-methyl-3-[4-
(1-methylethyl)-1-piperazinyl]-1-
phenylpropyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[(1 f?,2S)-2-methyl-1
-phenyl-3-(1 -piperazinyl)propyl]amino]- 2-0X0-1
(2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-3-[3-[[(1f?,2S)-3-(hexahydro-4-methyl-1
H-1 ,4-diazepin-1-yl)-2-methyl-1-
phenylpropyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-4-methyl-
benzamide
L/-Cyclopropyl-3-[3-[[(1f?,2S)-3-(4-fluoro-1-piperidin
yl)-2-methyl-1-phenylpropyl]amino]-2- oxo-1
(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[(1 f?,2S)-3-(4,4-difluoro-1
-piperidinyl)-2-methyl-1 - phenylpropyl]amino]-2-oxo-1
(2H)-pyrazinyl]-4-methyl-benzamideL/-Cyclopropyl-3-[3-
[[(1R,2S)-3-[4-(dimethylamino)-1-piperidinyl]-2-methyl
-1- phenylpropyl]amino]-2-oxo-1
(2H)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[(1f?,2S)-2-methyl-1-phe
nyl-3-[4-(trifluoromethyl)-1-
piperidinyl]propyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[(1R,2S)-2-methyl-3-(3-o
xo-1-piperazinyl)-1-
phenylpropyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-3-[3-[[(1R,2S)-3-(1
,4-dioxa-8-azaspiro[4.5]dec-8-yl)-2-methyl-1-
phenylpropyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-4-methyl- benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[(1R,2S)-2-methyl-3-[(3R
)-3-methyl-1-piperazinyl]-1-
phenylpropyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[(1R,2S)-2-methyl-3-[(3S
)-3-methyl-1-piperazinyl]-1-
phenylpropyl]amino]-2-oxo-1(2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[(1R,2S)-2-methyl-3-[(2-
methylpropyl)amino]-1-
phenylpropyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-3-[3-[[(1
f?,2S)-3-(cyclopropylamino)-2-methyl-1
-phenylpropyl]amino]-2-oxo-
1(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[(1R,2S)-2-methyl-3-[(2R
)-2-methyl-1-pyrrolidinyl]-1-
phenylpropyl]amino]-2-oxo-1 (2H)-pyrazinyl]- benzamide
L/-Cyclopropyl-3-[3-[[(1R,2S)-3-[(3S)-3-hydroxy-1-pipe
ridinyl]-2-methyl-1- phenylpropyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-4-methyl- benzamide
L/-Cyclopropyl-3-[3-[[(1R,2S)-3-[(3R)-3-hydroxy-1-pipe
ridinyl]-2-methyl-1- phenylpropyl]amino]-2-oxo-1
(2H)-pyrazinyl]-4-methyl- benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[(1R,2S)-2-methyl-3-[(2R
)-2-methyl-1-piperazinyl]-1-
phenylpropyl]amino]-2-oxo-1 (2H)-pyrazinyl]- benzamide
L/-Cyclopropyl-3-[3-[[(1R,2S)-3-(2,7-diazaspiro[3.5]no
n-7-yl)-2-methyl-1- phenylpropyl]amino]-2-oxo-1
(2H)-pyrazinyl]-4-methyl- benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[(1 R,2S)-2-methyl-1
-phenyl-3-(4- thiomorpholinyl)propyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]- benzamide
L/-Cyclopropyl-3-[3-[[(1R,2S)-3-[(3S)-3-hydroxy-1-pyrr
olidinyl]-2-methyl-1- phenylpropyl]amino]-2-oxo-1
(2H)-pyrazinyl]-4-methyl-
benzamideL/-Cyclopropyl-4-methyl-3-[3-[[(1f?,2S)-2-met
hyl-1-phenyl-3-[4-(tetrahydro-1 ,1-dioxido-3-
thienyl)-1 -piperazinyl]propyl]amino]-2-oxo-1
(2H)-pyrazinyl]- benzamide
1-[(2S,3R)-3-[[4-[5-[(cyclopropylamino)carbonyl]-2-met
hylphenyl]-3,4-dihydro-3-
oxopyrazinyl]amino]-2-methyl-3-phenylpropyl]-
4-piperidinecarboxamide
L/-Cyclopropyl-3-[3-[[(1f?,2S)-3-[(2-hydroxy-1
,1-dimethylethyl)amino]-2-methyl-1-
phenylpropyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-4-methyl- benzamide
L/-Cyclopropyl-3-[3-[[(1R,2S)-3-[(3R,5S)-3,5-dimethyl-
1-piperazinyl]-2-methyl-1- phenylpropyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-4-methyl- benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[(1 R2S)-2-methyl-1
-phenyl-3-(4- piperidinylamino)propyl]amino]-2-oxo-1
(2H)-pyrazinyl]- benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[(1R,2S)-2-methyl-3-(5-m
ethyl-2,5-diazabicyclo[2.2.1]hept-2- yl)-1
-phenylpropyl]amino]-2-oxo-1 (2H)-pyrazinyl]-
benzamide L/-Cyclopropyl-3-[3-[[(1
R,2S)-3-(2,2-dimethyl-1 -pyrrolidinyl)-2-methyl-1 -
phenylpropyl]amino]-2-oxo-1 (2H)-pyrazinyl]-4-methyl-
benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-(ethylamino)ethoxy]pheny
l]-1-methylethyl]amino]-2-oxo-
1(2H)-pyrazinyl]-4-methyl-benzamide.
L/-Cyclopropyl-4-methyl-3-[3-[[1-methyl-1-[2-[2-(1-pip
erazinyl)ethoxy]phenyl]ethyl]amino]- 2-0X0-1
(2H)-pyrazinyl]- benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-(diethylamino)ethoxy]phe
nyl]-1-methylethyl]amino]-2-oxo-
1(2H)-pyrazinyl]-4-methyl- benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1-methyl-1-[2-[2-(1-pip
eridinyl)ethoxy]phenyl]ethyl]amino]-2- oxo-1
(2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1 -methyl-1
-[2-[2-(4-methyl-1 -
piperazinyl)ethoxy]phenyl]ethyl]amino]-2-oxo-1
(2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1 -methyl-1
-[2-[2-(4-morpholinyl)ethoxy]phenyl]ethyl]amino]-
2-0X0-1 (2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1 -methyl-1
-[2-[4-(methylamino)butoxy]phenyl]ethyl]amino]-
2-0X0-1 (2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1 -methyl-1
-[2-[4-[(2,2,2-
trifluoroethyl)amino]butoxy]phenyl]ethyl]amino]-2-oxo-
1(2/-/)-pyrazinyl]-benzamideL/-Cyclopropyl-4-methyl-3-
[3-[[1 -methyl-1 -[2-[4-(4-methyl-1 -
piperazinyl)butoxy]phenyl]ethyl]amino]-2-oxo-1
(2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1 -methyl-1
-[2-[3-[(2,2,2-
tpfluoroethyl)amino]propoxy]phenyl]ethyl]amino]-2-oxo-
1 (2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1 -methyl-1
-[2-[3-(4-methyl-1 -
piperazinyl)propoxy]phenyl]ethyl]amino]-2-oxo-1(2H)-py
razinyl]-benzamide L/-Cyclopropyl-4-methyl-3-[3-[[1
-methyl-1 -[2-[1 -methyl-2-(4-methyl-1 -
piperazinyl)ethoxy]phenyl]ethyl]amino]-2-oxo-1
(2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-[(2-methoxyethyl)amino]e
thoxy]phenyl]-1-methylethyl]amino]- 2-0X0-1
(2H)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-[(2-hydroxyethyl)amino]e
thoxy]phenyl]-1-methylethyl]amino]- 



2-0X0-1 (2H)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1 -methyl-1 -[2-[2-[(1-
methylethyl)amino]ethoxy]phenyl]ethyl]amino]-2-oxo-1(2
/-/)-pyrazinyl]-benzamide L/-Cyclopropyl-3-[3-[[1
-[2-[2-[[(2S)-2-hydroxypropyl]amino]ethoxy]phenyl]-1 -
methylethyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-4-methyl-
6-benzamide L/-Cyclopropyl-4-methyl-3-[3-[[1 -methyl-1
-[2-(4-piperidinylmethoxy)phenyl]ethyl]amino]-2-
oxo-1(2H)-pyrazinyl]- benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1-[2-(3-azetidinyloxy)p
henyl]-1-methylethyl]amino]-2-oxo-
1(2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1 -methyl-1
-[2-(3-pyrrolidinyloxy)phenyl]ethyl]amino]-2-oxo-
1(2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1 -methyl-1
-[2-[2-(4-piperidinyl)ethoxy]phenyl]ethyl]amino]-2-
oxo-1 (2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1 -methyl-1
-[2-(3-piperidinylmethoxy)phenyl]ethyl]amino]-2- oxo-1
(2H)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1 -methyl-1
-[2-(4-piperidinyloxy)phenyl]ethyl]amino]-2-oxo-
1(2H)-pyrazinyl]-benzamide L/-Ethoxy-4-methyl-3-[3-[[1
-methyl-1
-[2-[2-(methylamino)ethoxy]phenyl]ethyl]amino]-2-
oxo-1
(2H)-pyrazinyl]-benzamide4-Methyl-L/-(1-methylcyclopro
pyl)-3-[3-[[1-methyl-1-[2-[2-
(methylamino)ethoxy]phenyl]ethyl]amino]-2-oxo-1
(2H)-pyrazinyl]-benzamide 4-Methyl-3-[3-[[1 -methyl-1
-[2-[2-(methylamino)ethoxy]phenyl]ethyl]amino]-2-oxo-1
(2H)- pyrazinyl]-benzamide L/-Cyclopropyl-3-[3-[[1
-[2-[2-[[(2S)-2-
hydroxypropyl]amino]ethoxy]phenyl]cyclopropyl]amino]-2
-oxo-1(2/-/)-pyrazinyl]-4-methylbenzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-[(2-methoxyethyl)amino]e
thoxy]phenyl]cyclopropyl]amino]-2- oxo-1
(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-[4-(2-hydroxyethyl)-1-
piperazinyl]ethoxy]phenyl]cyclopropyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-[(2-hydroxyethyl)amino]e
thoxy]phenyl]cyclopropyl]amino]-2- oxo-1
(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1-[2-[2-[(1-
methylethyl)amino]ethoxy]phenyl]cyclopropyl]amino]-2-o
xo-1 (2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-3-[3-[[1 -[2-[2-(hexahydro-4-methyl-1
HA ,4-diazepin-1 -
yl)ethoxy]phenyl]cyclopropyl]amino]-2-oxo-1(2/-/)-pyra
zinyl]-4-methyl-benzamide L/-Cyclopropyl-3-[3-[[1
-[2-[2-[(3R)-3-hydroxy-1 -
pyrrolidinyl]ethoxy]phenyl]cyclopropyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-(dimethylamino)ethoxy]ph
enyl]cyclopropyl]amino]-2-oxo-
1(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[1-[2-[2-(1-
pyrrolidinyl)ethoxy]phenyl]cyclopropyl]amino]-1
(2/-/)-pyrazinyl]-benzamide L/-Cyclopropyl-3-[3-[[1
-[2-[2-[(2S)-2-(hydroxymethyl)-1 -
pyrrolidinyl]ethoxy]phenyl]cyclopropyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[1-[2-[2-[(2,2,2-
tpfluoroethyl)amino]ethoxy]phenyl]cyclopropyl]amino]-1
(2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-(ethylmethylamino)ethoxy
]phenyl]cyclopropyl]amino]-2-oxo-
1(2/-/)-pyrazinyl]-4-methyl-benzamideL/-Cyclopropyl-3-
[3-[[1-[2-[2-[(3-hydroxy-2,2-
dimethylpropyl)amino]ethoxy]phenyl]cyclopropyl]amino]-
2-oxo-1(2/-/)-pyrazinyl]-4-methylbenzamide
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[1-[2-[2-(1-
piperazinyl)ethoxy]phenyl]cyclopropyl]amino]-1
(2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-(3,3-difluoro-1-pyrrolid
inyl)ethoxy]phenyl]cyclopropyl]amino]- 2-0X0-1
(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-[(2-fluoroethyl)amino]et
hoxy]phenyl]cyclopropyl]amino]-2-oxo-
1(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1-[2-[2-[(1-
methylpropyl)amino]ethoxy]phenyl]cyclopropyl]amino]-2-
oxo-1 (2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1
-[2-[2-[(2fi)-2-methyl-1 -
pyrrolidinyl]ethoxy]phenyl]cyclopropyl]amino]-2-oxo-1
(2/-/)-pyrazinyl]-benzamide
3-[3-[[1-[2-[2-(cyclobutylamino)ethoxy]phenyl]cyclopro
pyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-
L/-Cyclopropyl-4-methyl- benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-[[(1R)-2-hydroxy-1-
methylethyl]amino]ethoxy]phenyl]cyclopropyl]amino]-2-o
xo-1(2/-/)-pyrazinyl]-4-methylbenzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-[(3-hydroxypropyl)amino]
ethoxy]phenyl]cyclopropyl]amino]-2- oxo-1
(2H)-pyrazinyl]-4-methyl-benzamide
3-[3-[[1-[2-(2-aminoethoxy)phenyl]cyclopropyl]amino]-2
-oxo-1 (2/-/)-pyrazinyl]-L/-
cyclopropyl-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-(ethylamino)ethoxy]pheny
l]-1-methylethyl]amino]-2-oxo-
1(2H)-pyrazinyl]-5-fluoro-4-methyl-benzamide
L/-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[(2-hydroxyethy
l)amino]ethoxy]phenyl]-1-
methylethyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-4-methyl-b
enzamide /V-Cyclopropyl-S-fluoro^-methyl-S-tS-tti
-methyl-1 -[2-[2-[( 1-
methylethyl)amino]ethoxy]phenyl]ethyl]amino]-2-oxo-1(2
/-/)-pyrazinyl]-benamide
L/-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[(2-methoxyethy
l)amino]ethoxy]phenyl]-1-
methylethyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-4-methyl-b
enzamideL/-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[[(2R)-
2-hydroxypropyl]amino]ethoxy]phenyl]-1-
methylethyl]amino]-2-oxo-1(2H)-pyrazinyl]-4-methyl-ben
zamide
L/-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[(2-hydroxy-2-m
ethylpropyl)amino]ethoxy]phenyl]-1-
methylethyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-4-methyl-b
enzamide
L/-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[[(2S)-2-hydrox
ypropyl]amino]ethoxy]phenyl]-1-
methylethyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-4-methyl-b
enzamide
L/-Cyclopropyl-3-fluoro-4-methyl-5-[3-[[1-[2-[2-
(methylamino)ethoxy]phenyl]cyclopropyl]amino]-2-oxo-1(
2/-/)-pyrazinyl]- benzamide
L/-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[(2-
hydroxyethyl)amino]ethoxy]phenyl]cyclopropyl]amino]-2-
oxo-1(2/-/)-pyrazinyl]-4-methylbenzamide
L/-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[(2-
methoxyethyl)amino]ethoxy]phenyl]cyclopropyl]amino]-2-
oxo-1 (2/-/)-pyrazinyl]-4-methylbenzamide
L/-Cyclopropyl-3-[3-[[1
-[2-[2-(ethylamino)ethoxy]phenyl]cyclopropyl]amino]-2-
oxo-1 [2H)- pyrazinyl]-5-fluoro-4-methyl-benzamide
L/-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[[(2S)-2-
hydroxypropyl]amino]ethoxy]phenyl]cyclopropyl]amino]-2
-oxo-1(2/-/)-pyrazinyl]-4-methylbenzamide
L/-Cyclopropyl-3-fluoro-4-methyl-5-[3-[[1-[2-[2-[(1-
methylethyl)amino]ethoxy]phenyl]cyclopropyl]amino]-2-o
xo-1(2/-/)-pyrazinyl]-benzamide
L/-Cyclopropyl-3-fluoro-5-[3-[[1-[2-[2-[[(2R)-2-
hydroxypropyl]amino]ethoxy]phenyl]cyclopropyl]amino]-2
-oxo-1(2/-/)-pyrazinyl]-4-methylbenzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-(ethylamino)ethoxy]pheny
l]-1-methylethyl]amino]-2-oxo-
1(2H)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[1-ethyl-1-[2-[2-(ethylamino)etho
xy]phenyl]propyl]amino]-2-oxo-1 (2/-/)-
pyrazinyl]-4-methyl- benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1-[2-[2-(methylamino)et
hoxy]phenyl]cyclobutyl]amino]-2- oxo-1
(2H)-pyrazinyl]-
benzamideL/-Cyclopropyl-3-[3-[[1-[2-[2-(ethylamino)eth
oxy]phenyl]cyclobutyl]amino]-2-oxo-1 (2/-/)-
pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-[(2-hydroxyethyl)amino]e
thoxy]phenyl]cyclobutyl]amino]-2- oxo-1
(2/-/)-pyrazinyl]-4-methyl- benzamide
L/-Cyclopropyl-4-methyl-3-[3-[[1-[2-[2-[(1-
methylethyl)amino]ethoxy]phenyl]cyclobutyl]amino]-2-ox
o-1(2/-/)-pyrazinyl]- benzamide
L/-Cyclopropyl-3-[3-[[(1R,2R)-3-hydroxy-1-(2-methylphe
nyl)-2-methylpropyl]amino]-2-oxo-
1(2/-/)-pyrazinyl]-4-methyl-benzamide 



L/-Cyclopropyl-3-[3-[[(1f?,2f?)-3-hydroxy-1-(3-methylp
henyl)-2-methylpropyl]amino]-2-oxo-
1(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[(1R,2R)-3-hydroxy-1-(2-methoxyph
enyl)-2-methylpropyl]amino]-2- oxo-1
(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[(1R,2S)-1-(2-methylphenyl)-2-met
hyl-3-(1-pyrrolidinyl)propyl]amino]- 2-0X0-1
(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[(1R,2S)-1-(3-methylphenyl)-2-met
hyl-3-(1-pyrrolidinyl)propyl]amino]- 2-0X0-1
(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[(1R,2S)-1-(2-methoxyphenyl)-2-me
thyl-3-(1-
pyrrolidinyl)propyl]amino]-2-oxo-1(2/-/)-pyrazinyl]-4-
methyl-benzamide
L/-Cyclopropyl-3-[3-[[1-[5-fluoro-2-[2-(methylamino)et
hoxy]phenyl]cyclopropyl]amino]-2- oxo-1
(2/-/)-pyrazinyl]-4-methyl-benzamide
L/-Cyclopropyl-3-[3-[[1-[5-fluoro-2-[2-[(2-
hydroxyethyl)amino]ethoxy]phenyl]cyclopropyl]amino]-2-
oxo-1(2/-/)-pyrazinyl]-4-methylbenzamide
L/-Cyclopropyl-3-[3-[[1-[2-[2-(ethylamino)ethoxy]-5-fl
uorophenyl]cyclopropyl]amino]-2-oxo-
1(2H)-pyrazinyl]-4-methyl- benzamide
L/-Cyclopropyl-3-fluoro-5-{3-[(1-{5-fluoro-2-[2-
(methylamino)ethoxy]phenyl}cyclopropyl)amino]-2-oxopyr
azin-1(2H)-yl}-4-
methylbenzamideL/-Cyclopropyl-3-fluoro-5-[3-{[1-(5-flu
oro-2-{2-[(2-
hydroxyethyl)amino]ethoxy}phenyl)cyclopropyl]amino}-2-
oxopyrazin-1(2H)-yl]-4- methylbenzamide
L/-Cyclopropyl-3-[3-({1-[3-fluoro-2-(2-{[(2R)-2-
hydroxypropyl]amino}ethoxy)phenyl]cyclopropyl}amino)-2
-oxopyrazin-1(2H)-yl]-4- methylbenzamide
3-[3-({1-[2-(2-Aminoethoxy)-3-fluorophenyl]cyclopropyl
}amino)-2-oxopyrazin-1 (2H)-yl]-Ncyclopropyl-
4-methylbenzamide
L/-Cyclopropyl-3-[3-{[1-(3-fluoro-2-{2-[(2-
hydroxyethyl)amino]ethoxy}phenyl)cyclopropyl]amino}-2-
oxopyrazin-1(2H)-yl]-4- methylbenzamide
L/-Cyclopropyl-3-{3-[(1-{2-[2-(ethylamino)ethoxy]-3-fl
uorophenyl}cyclopropyl)amino]-2- oxopyrazin-1
(2H)-yl}-4-methylbenzamide
L/-Cyclopropyl-3-{3-[(1-{3-fluoro-2-[2-(methylamino)et
hoxy]phenyl}cyclopropyl)amino]-2- oxopyrazin-1
(2H)-yl}-4-methylbenzamide
L/-Cyclopropyl-4-ethyl-3-[3-({1-[2-(2-{[(2S)-2-hydroxy
propyl]amino}ethoxy)phenyl]-1-
methylethyl}amino)-2-oxopyrazin-1 (2H)-yl]benzamide
L/-Cyclopropyl-4-ethyl-3-{3-[(1-{2-[2-(ethylamino)etho
xy]phenyl}-1-methylethyl)amino]-2- oxopyrazin-1
(2H)-yl}benzamide L/-Cyclopropyl-3-[3-({1-[2-(2-{[(1
R)-1-(hydroxymethyl)-2-
methylpropyl]amino}ethoxy)phenyl]cyclopropyl}amino)-2-
oxopyrazin-1(2H)-yl]-4- methylbenzamide
L/-Cyclopropyl-3-[3-({1-[2-(2-{[2-hydroxy-1-
(hydroxymethyl)ethyl]amino}ethoxy)phenyl]cyclopropyl}a
mino)-2-oxopyrazin-1(2H)-yl]-4- methylbenzamide
L/-Cyclopropyl-3-[3-{[1-(2-{2-[(1
,1-dioxidotetrahydrothiophen-3-
yl)amino]ethoxy}phenyl)cyclopropyl]amino}-2-oxopyrazin
-1 (2H)-yl]-4-methylbenzamide
L/-Cyclopropyl-3-{3-[(1-{2-[2-(5,6-dihydroimidazo[1
,2-a]pyrazin-7(8H)-
yl)ethoxy]phenyl}cyclopropyl)amino]-2-oxopyrazin-1(2H)
-yl}-4-methylbenzamideL/-Cyclopropyl-4-methyl-3-{3-[(1
-{2-[2-(1 -methyl- 1,4,6,7-tetrahydro-5H-imidazo[4,5-
c]pyridin-5-yl)ethoxy]phenyl}cyclopropyl)amino]-2-oxop
yrazin-1 (2H)-yl}benzamide
L/-Cyclopropyl-4-methyl-3-{2-oxo-3-[(1-{2-[2-
(propylamino)ethoxy]phenyl}cyclopropyl)amino]pyrazin-1
(2H)-yl}benzamide L/-Cyclopropyl-3-[3-({1
-[2-({(2R)-2-hydroxy-3-[(2-
hydroxyethyl)amino]propyl}oxy)phenyl]cyclopropyl}amino
)-2-oxopyrazin-1 (2H)-yl]-4- methylbenzamide
L/-Cyclopropyl-3-[3-{[1-(2-{[(2R)-3-(ethylamino)-2-
hydroxypropyl]oxy}phenyl)cyclopropyl]amino}-2-oxopyraz
in-1 (2H)-yl]-4-methylbenzamide
L/-Cyclopropyl-3-[3-{[1 -(2-{[(2R)-2-hydroxy-3-
(methylamino)propyl]oxy}phenyl)cyclopropyl]amino}-2-ox
opyrazin-1 (2H)-yl]-4- methylbenzamide
L/-Cyclopropyl-3-[3-({1-[2-({(2S)-2-hydroxy-3-[(2-
hydroxyethyl)amino]propyl}oxy)phenyl]cyclopropyl}amino
)-2-oxopyrazin-1 (2H)-yl]-4- methylbenzamide
N-cyclopropyl-3-[3-{[1-(2-{[(2S)-3-(ethylamino)-2-
hydroxypropyl]oxy}phenyl)cyclopropyl]amino}-2-oxopyraz
in-1 (2H)-yl]-4-methylbenzamide
L/-Cyclopropyl-3-[3-{[1-(2-{[(2S)-2-hydroxy-3-
(methylamino)propyl]oxy}phenyl)cyclopropyl]amino}-2-ox
opyrazin-1 (2H)-yl]-4- methylbenzamide
3-[3-{[1-(2-{[(2R)-2-Amino-3-hydroxypropyl]oxy}phenyl)
-1-methylethyl]amino}-2- oxopyrazin-1
(2H)-yl]-N-cyclopropyl-4-methylbenzamide
L/-Cyclopropyl-3-[3-{[1-(2-{[(2R)-2-(dimethylamino)-3-
hydroxypropyl]oxy}phenyl)-1-
methylethyl]amino}-2-oxopyrazin-1(2H)-yl]-4-methylbenz
amide L/-Cyclopropyl-3-fluoro-5-[3-{[1
-(2-{[(2R)-2-hydroxy-3-(methylamino)propyl]oxy}phenyl)
-1 -
methylethyl]amino}-2-oxopyrazin-1(2H)-yl]-4-methylbenz
amide
L/-Cyclopropyl-3-[3-{[1-(2-{[(2R)-3-(ethylamino)-2-hyd
roxypropyl]oxy}phenyl)-1-
methylethyl]amino}-2-oxopyrazin-1(2H)-yl]-5-fluoro-4-m
ethylbenzamide
L/-Cyclopropyl-3-[3-{[1-(2-{[(2S)-3-(ethylamino)-2-hyd
roxypropyl]oxy}phenyl)-1-
methylethyl]amino}-2-oxopyrazin-1(2H)-yl]-5-fluoro-4-m
ethylbenzamide/V-Cyclopropyl-3-fluoro-5-[3-{[1-(2-{[(2
S)-2-hydroxy-3-(methylamino)propyl]oxy}phenyl)-1-
methylethyl]amino}-2-oxopyrazin-1(2H)-yl]-4-methylbenz
amide
3-[3-({1-[2-(2-Aminoethoxy)phenyl]-1-methylethyl}amino
)-2-oxopyrazin-1 (2H)-yl]-Ncyclopropyl-
S-fluoro-^methylbenzamide
/\/-(2-{2-[1-({4-[5-(Cyclopropylcarbamoyl)-3-fluoro-2-
methylphenyl]-3-oxo-3,4-
dihydropyrazin-2-yl}amino)-1-methylethyl]phenoxy}ethyl
)glycine
/\/-(2-{2-[1-({4-[5-(Cyclopropylcarbamoyl)-3-fluoro-2-
methylphenyl]-3-oxo-3,4-
dihydropyrazin-2-yl}amino)-1-methylethyl]phenoxy}ethyl
)- efa-alanine
3-[3-({1-[2-(2-Aminoethoxy)phenyl]cyclopropyl}amino)-2
-oxopyrazin-1(2H)-yl]-Ncyclopropyl-
-fluoro^-methylbenzamide
L/-Cyclopropyl-3-fluoro-5-[3-{[1-(2-{2-[(2-
hydroxyethyl)(methyl)amino]ethoxy}phenyl)cyclopropyl]a
mino}-2-oxopyrazin-1(2H)-yl]-4- methylbenzamide
3-Fluoro-L/-methoxy-4-methyl-5-{3-[(1-methyl-1-{2-[2-
(methylamino)ethoxy]phenyl}ethyl)amino]-2-oxopyrazin-1
(2H)-yl}benzamide
L/-Methoxy-4-methyl-3-{3-[(1-{2-[2-(methylamino)ethoxy
]phenyl}cyclopropyl)amino]-2- oxopyrazin-1
(2H)-yl}benzamide
L/-Cyclopropyl-3-fluoro-4-methyl-5-[3-{[1 -methyl-1
-(2-{[2-
(methylamino)ethyl]sulfanyl}phenyl)ethyl]amino}-2-oxop
yrazin-1(2H)-yl]benzamide
3-{3-[(1-{2-[(2-Aminoethyl)sulfanyl]phenyl}-1-methylet
hyl)amino]-2-oxopyrazin-1 (2H)-yl}-Ncyclopropyl-
5-fluoro-4-methylbenzamide
L/-Cyclopropyl-3-fluoro-4-methyl-5-{3-[(1 -methyl-1
-{2-[3-
(methylamino)propyl]phenyl}ethyl)amino]-2-oxopyrazin-1
(2H)-yl}benzamide
L/-Cyclopropyl-4-methyl-3-[3-(2-{2-[3-(methylamino)pro
poxy]phenyl}pyrrolidin-1-yl)-2- oxopyrazin-1
(2H)-yl]benzamide
yV-Cyclopropyl-S-fluoro^-methyl-S-P-i^i
R^S^-methyl-i-phenyl-S-pyrrolidin-iylpropyl]
amino}-2-oxopyrazin-1 (2H)-yl]benzamide
yV-Cyclopropyl-S-fluoro^-methyl-S-P-i^i
R^S^-methyl-i-phenyl-S-piperidin-iylpropyl]
amino}-2-oxopyrazin-1
(2H)-yl]benzamide4-Chloro-/V-cyclopropyl-3-[3-[(1-meth
yl-1-{2-[2-(methylamino)ethoxy]phenyl}ethyl)amino]-
2-oxopyrazin-1 (2H)-yl]benzamide 



4-Chloro-
L/-cyclopropyl-3-[3-{[1-(2-{2-[(2-hydroxyethyl)amino]e
thoxy}phenyl)-1-
methylethyl]amino}-2-oxopyrazin-1(2/-/)-yl]benzamide
4-Chloro-
L/-cyclopropyl-3-[3-({1-[2-(2-{[(2R)-2-hydroxypropyl]a
mino}ethoxy)phenyl]-1-
methylethyl}amino)-2-oxopyrazin-1 (2/-/)-yl]benzamide
4-Chloro-
L/-cyclopropyl-3-[3-[(1-{2-[2-(ethylamino)ethoxy]pheny
l}-1-methylethyl)amino]-2- oxopyrazin-1
(2/-/)-yl]benzamide
3-[3-({1-[2-(2-Aminoethoxy)phenyl]-1-methylethyl}amino
)-2-oxopyrazin-1 (2/-/)-yl]-4-chloro-
L/-cyclopropylbenzamide or a pharmaceutically
acceptable salt thereof. In one embodiment, the
present invention provides compounds of formula (IB):
wherein: R1 and R2 are independently selected from H,
(C-rC 6)alkyl, (C1-C6)BIkOXy, halo, CF3, and CN; R3
and R4 are independently selected from H, (Ci-C
6)alkyl, (d-C Jalkoxy, halo, OH, NR8R9 , CF3, CN,
aryl, heteroaryl and CONR 10R1 1 , wherein said (Cr
C6)alkyl and said (C1- C6)alkoxy are, independently,
optionally substituted with 1, 2 or 3 groups
independently selected from OH, (Cr C3)alkoxy, NR12R13
, S(O) PR55 and halo; R5 is selected from H, aryl,
heteroaryl, heterocycloalkyl, (C3-C7)cycloalkyl,
(CR14R15 )mNR16R17 , S(O)pR16 , SO2NR16R17 , CH2R16
and OR16 ; R6 is selected from H, (CrC 6)alkyl, (CrC
6)alkoxy, (C3-C7)cycloalkyl, heteroaryl and aryl; R7
is selected from H, (d-C Jalkyl, (C1-C6JaIkOXy,
(C3-C7)cycloalkyl and aryl;or R6 and R7 together with
the nitrogen atom to which they are attached form a 4
to 7 membered ring, optionally containing a further
heteroatom selected from NR18 , S and O; R8 and R9 are
independently selected from H, (Ci-C6)alkyl, (d-C
Jalkoxy and (C3- C jcycloalkyl; or R8 and R9 together
with the nitrogen atom to which they are attached form
a 4 to 7 membered ring, optionally containing a
further heteroatom selected from NR19 , S and O; R14
and R15 are selected from H and (Ci-C 6)alkyl; or R14
and R15 together with the carbon to which they are
attached form a carbonyl (C=O) group; R16 is selected
from H, aryl, (C3-C7)cycloalkyl and , wherein said
(C3-C7)cycloalkyl may be optionally substituted with
an aryl group; R17 is selected from H, (d-C Jalkyl,
aryl, heteroaryl, heterocycloalkyl and (C3-
C7)cycloalkyl, wherein said (d-C Jalkyl may be
optionally substituted with 1, 2 or 3 groups
independently selected from (d-C Jalkoxy,
(C3-Cio)cycloalkyl, heterocycloalkyl, heteroaryl and
NR20R2 1 ; R22 is selected from H, (d-C 6)alkyl, (d-C
6)alkoxy, OH, NR29R30 , heterocycloalkyl and aryl,
wherein said (d-C 6)alkyl may be optionally
substituted with 1, 2 or 3 R28 groups; and wherein
said aryl may be optionally substituted with 1, 2 or 3
groups independently selected from (Cr C6)alkyl, (d-C
6)alkoxy, halo, CF3 and OH; R23 is selected from H and
(Cr C6)alkyl; or R22 and R23 together with the carbon
atom to which they are attached form a (C3-
C7)cycloalkyl or heterocycloalkyl ring; X is a bond or
a (CR24R25)n group; R24 and R25 are independently
selected from H, (Cr C6)alkyl, (Cr C6)alkoxy, OH,
heterocycloalkyl and NR39R40; or R24 and R25 together
with the carbon atom to which they are attached may
form a heterocycloalkyl ring; Z is an aryl or
heteroaryl ring, wherein said aryl or heteroaryl ring
is substituted with R26 and R27;R26 is selected from
H, (Ci-C 6)alkyl, (CrC 6)alkoxy, OH, aryl, O-aryl,
halo, heterocycloalkyl, O-heterocycloalkyl,
heteroaryl, O-heteroaryl, cycloalkyl, O-cycloalkyl,
S(O)PR34 , NR34R35 and CONR34R35 , wherein said (d-C
6)alkyl or said (Ci-C 6)alkoxy may be optionally
substituted with 1, 2 or 3 groups independently
selected from halo, heterocycloalkyl or NR34R35 ; R27
is selected from H, halo and (CrC 6)alkyl, wherein
said (CrC 6)alkyl may be optionally substituted with
1, 2 or 3 halo groups; or R26 and R27 together may
form a methylenedioxy group, when attached to adjacent
carbon atoms of the aryl or heteroaryl ring; each
occurrence of R28 is independently selected from
NR29R30, halo, CH2CF3, CF3, heterocycloalkyl, (Cr
C6)alkoxy, OR36 , COOR42, CONR3 1R32 and SO2NR37R38;
R29 and R30 are independently selected from H, (Cr
C6)alkyl, SO2R4 1 and C(O)R4 1 , wherein said (CrC
6)alkyl may be optionally substituted with NR56R57 or
heterocycloalkyl; R3 1 and R32 are independently
selected from H, (C--C6)alkyl and (C3-C7)cycloalkyl;
or R3 1 and R32 together with the nitrogen atom to
which they are attached form a 4 to 7 membered ring,
optionally containing a further heteroatom selected
from NR33 , S and O; R34 and R35 are independently
selected from H, (Ct C6)alkyl, (C3-C7)cycloalkyl and
C(O)O(CrC 6)alkyl, wherein said (Ci-C 6)alkyl may be
optionally substituted by OH, halo, (Cr C6)alkoxy,
NR58R59 and heterocycloalkyl; or R34 and R35 together
with the nitrogen to which they are attached form a 4
to 7 membered ring; R36 is selected from H, (d-C
Jalkyl and heterocycloalkyl, wherein said (d-C Jalkyl
may be optionally substituted with heterocycloalkyl;
R10 , R1 1 , R12 , R13 , R18 , R19 , R20, R2 1 , R33,
R37, R38, R39, R40, R4 1 and R42 are independently
selected from H and (Ci-C 6)alkyl; m is Oor 1; n is 1
or 2; each occurrence of p is independently selected
from O, 1 or 2; cycloalkyl is a non-aromatic
carbocyclic ring, optionally fused to an aryl group,
wherein said cycloalkyl ring optionally contains,
where possible, up to 2 double bonds; and wherein,
unless otherwise stated, said cycloalkyl may be
optionally substituted with 1 or 2substituents
independently selected from (d-C 6)alkyl, (Ci-C
6)alkoxy, OH, CN, CF3, halo and NR43R44 ;
heterocycloalkyl is a C-linked or N-linked 3 to 9
membered non-aromatic, mono- or bicyclic ring,
optionally fused to an aryl group, wherein said
heterocycloalkyl ring contains: 1 or 2 NR45 atoms, or
one N- atom, or one N- atom and one NR45, or one N-
atom, one NR45 and an S(O)P or an O atom, or one N-
atom and an S(O)P or an O atom, or one S atom, or one
O atom; optionally containing, where possible, 1 or 2
double bonds; and optionally substituted on carbon
with 1 or 2 substituents independently selected from
(CrC 6)alkyl, (Ci-C 6)alkoxy, OH, CN, CF3, halo,
NR46R47 and aryl, wherein said (Cr C6)alkyl may be
optionally substituted by aryl, (d-C Jalkoxy or OH;
and wherein each aryl group may be optionally
substituted with (d-C Jalkoxy (which in turn may be
optionally substituted by NR34R35) , (Ci-C 6)alkyl,
OH, CF3 and halo; aryl is an aromatic ring containing
6 or 10 carbon atoms; wherein, unless otherwise
stated, said aryl may be optionally substituted with
1, 2 or 3 substituents independently selected from (Cr
C6)alkyl, (d-C 6)alkoxy, OH, halo, CN, CF3 and
NR48R49; heteroaryl is a 5, 6, 9 or 10 membered
aromatic ring, containing from 1 or 2 N atoms and,
optionally, an NR50 atom, or one NR50 atom and an S or
an O atom, or one S atom, or one O atom; wherein,
unless otherwise stated, said heteroaryl may be
optionally substituted with 1, 2 or 3 substituents
independently selected from (d-C 6)alkyl, (d-C
6)alkoxy, OH, halo, CN, CF3 and NR5 1R52 ; R45 is
selected from H, (Cr C6)alkyl, C(O)(C r C6)alkyl,
C(O)O(C r C6)alkyl and aryl, wherein said (d-C Jalkyl
is optionally substituted with a group selected from
(Ci-C 3)alkoxy, OH, halo, heterocycloalkyl and
NR29R30; and wherein said C(O)O(Ci-C 6)alkyl is
optionally substituted with an aryl group;R50 is
selected from H, (Cr C6)alkyl and C(O)O(Ci-C 6)alkyl,
wherein said (Cr C6)alkyl may 



be optionally substituted with a group selected from
(C1-C3)BIkOXy, OH, halo, (C3- C6)cycloalkyl and
NR53R54 ; R43, R44, R46, R47, R48, R49, R5 1, R52,
R53, R54 , R55, R56, R57 R58 and R59 are each
independently selected from H and (d-C 6)alkyl; or
pharmaceutically acceptable salts thereof. For
compounds of formula (IB), embodiments of the
invention include those wherein each of R1, R2, R3,
R4, R5, R6 and R7 are as defined herein above in
embodiments of the invention concerning compounds of
formula (I). In one embodiment, the present invention
provides a compound of formula (IC): wherein: R1 and
R2 are independently selected from H, (C-rC 6)alkyl,
(C1-C6)BIkOXy, halo, CF3, and CN; R3 and R4 are
independently selected from H, (d-C Jalkyl, (d-C
Jalkoxy, halo, OH, NR8R9 , CF3, CN, aryl, heteroaryl
and CONR 10R1 1 , wherein said (Cr C6)alkyl and said
(C1- C6)alkoxy are, independently, optionally
substituted with 1, 2 or 3 groups independently
selected from OH, (Cr C3)alkoxy, NR12R13 , S(O) PR55
and halo; R5 is selected from H, aryl, heteroaryl,
heterocycloalkyl, (C3-C7)cycloalkyl, (CR14R15
)mNR16R17 , S(O)pR16 , SO2NR16R17 , CH2R16 and OR16 ;
R6 is selected from H, (Cr C6)alkyl, (Cr C6)alkoxy,
(C3-C7)cycloalkyl, -(C3-C7)cycloalkyl- (d-C 6)alkyl,
heteroaryl and aryl; wherein said (d-C 6)alkyl may be
optionally substituted by halo or OH;R7 is selected
from H, (CrC 6)alkyl, (d-C 6)alkoxy, (C3-C7)cycloalkyl
and aryl; or R6 and R7 together with the nitrogen atom
to which they are attached form a 4 to 7 membered
ring, optionally containing a further heteroatom
selected from NR18 , S and O; R8 and R9 are
independently selected from H, (Ci-C6)alkyl, (d-C
Jalkoxy and (C3- C6)cycloalkyl; or R8 and R9 together
with the nitrogen atom to which they are attached form
a 4 to 7 membered ring, optionally containing a
further heteroatom selected from NR19 , S and O; R14
and R15 are selected from H and (Ci-C 6)alkyl; or R14
and R15 together with the carbon to which they are
attached form a carbonyl (C=O) group; R16 is selected
from H, aryl, (C3-C7)cycloalkyl and , wherein said
(C3-C7)cycloalkyl may be optionally substituted with
an aryl group; R17 is selected from H, (d-C Jalkyl,
aryl, heteroaryl, heterocycloalkyl and (C3-
C7)cycloalkyl, wherein said (d-C Jalkyl may be
optionally substituted with 1, 2 or 3 groups
independently selected from (d-C 6)alkoxy, (C3-Ci
0)cycloalkyl, heterocycloalkyl, heteroaryl and NR20R2
1 ; R22 is selected from H, (d-C 6)alkyl, (d-C
6)alkoxy, OH, NR29R30 , heterocycloalkyl and aryl,
wherein said (d-Ce)alkyl may be optionally substituted
with 1, 2 or 3 R28 groups; and wherein said aryl may
be optionally substituted with 1, 2 or 3 groups
independently selected from (Cr C6)alkyl, (d-C
6)alkoxy, halo, CF3 and OH; R23 is selected from H and
(Cr C6)alkyl; or R22 and R23 together with the carbon
atom to which they are attached form a (C3-
C7)cycloalkyl or heterocycloalkyl ring; X is a bond or
a (CR24R25)n group; R24 and R25 are independently
selected from H, (Cr C6)alkyl, (Cr C6)alkoxy, OH,
heterocycloalkyl and NR39R40; or R24 and R25 together
with the carbon atom to which they are attached may
form a heterocycloalkyl ring; Z is an aryl or
heteroaryl ring, wherein said aryl or heteroaryl ring
is substituted with R26 and R27;R26 is selected from
H, (Ci-C 6)alkyl, (CrC 6)alkoxy, OH, aryl, O-aryl,
halo, heterocycloalkyl, O-heterocycloalkyl,
heteroaryl, O-heteroaryl, cycloalkyl, O-cycloalkyl,
S(O)PR34 , NR34R35 and CONR34R35 , wherein said (d-C
6)alkyl or said (Ci-C 6)alkoxy may be optionally
substituted with 1, 2 or 3 groups independently
selected from halo, heterocycloalkyl or NR34R35 ; R27
is selected from H, halo and (CrC 6)alkyl, wherein
said (CrC 6)alkyl may be optionally substituted with
1, 2 or 3 halo groups; or R26 and R27 together may
form a methylenedioxy group, when attached to adjacent
carbon atoms of the aryl or heteroaryl ring; each
occurrence of R28 is independently selected from
NR29R30, halo, CH2CF3, CF3, heterocycloalkyl, (Cr
C6)alkoxy, OR36 , COOR42, CONR3 1R32 and SO2NR37R38;
R29 and R30 are independently selected from H, (Cr
C6)alkyl, (C3-C7)cycloalkyl, SO2R4 1 and C(O)R4 1,
wherein said (Ci-C 6)alkyl may be optionally
substituted with, OH, NR56R57 or heterocycloalkyl; R3
1 and R32 are independently selected from H, (Cr
C6)alkyl and (C3-C7)cycloalkyl; or R3 1 and R32
together with the nitrogen atom to which they are
attached form a 4 to 7 membered ring, optionally
containing a further heteroatom selected from NR33 , S
and O; R34 and R35 are independently selected from H,
(CrC 6)alkyl, (C3-C7)cycloalkyl and C(O)O(CrC 6)alkyl,
wherein said (Ci-C 6)alkyl may be optionally
substituted by OH, halo, (C--C6)alkoxy, NR58R59 and
heterocycloalkyl; or R34 and R35 together with the
nitrogen to which they are attached form a 4 to 7
membered ring; R36 is selected from H, (d-C Jalkyl and
heterocycloalkyl, wherein said (d-C Jalkyl may be
optionally substituted with heterocycloalkyl; R10 , R1
1 , R12 , R13 , R18 , R19 , R20, R2 1 , R33, R37, R38,
R39, R40, R4 1 and R42 are independently selected from
H and (Ci-C 6)alkyl; m is Oor 1; n is 1 or 2; each
occurrence of p is independently selected from O, 1 or
2; cycloalkyl is a non-aromatic carbocyclic ring,
optionally fused to an aryl group, wherein said
cycloalkyl ring optionally contains, where possible,
up to 2 double bonds; andwherein, unless otherwise
stated, said cycloalkyl may be optionally substituted
with 1 or 2 substituents independently selected from
(C-rC 6)alkyl, (C1-C6)BIkOXy, OH, CN, CF3, halo and
NR43R44 ; heterocycloalkyl is a C-linked or N-linked 3
to 9 membered non-aromatic, mono- or bicyclic ring,
optionally fused to an aryl group, wherein said
heterocycloalkyl ring contains: 1 or 2 NR45 atoms, or
one N- atom, or one N- atom and one NR45, or one N-
atom, one NR45 and an S(O)P or an O atom, or one N-
atom and an S(O) P or an O atom, or one S atom, or one
O atom; optionally containing, where possible, 1 or 2
double bonds; and optionally substituted on carbon
with 1 or 2 substituents independently selected from
(C-rC 6)alkyl, (C1-C6)BIkOXy, OH, CN, CF3, halo, =0,
NR46R47, -C(O)NR 46R47, bivalent substituent -OCH
2CH2O- (wherein the terminal oxygen atoms are attached
to the same ring carbon atom), bivalent substituent
-CH2NHCH2- (wherein the terminal carbon atoms are
attached to the same ring carbon atom), a tetrahydro-1
,1-dioxido-3-thienyl group, and aryl, wherein said
(C1- C6)alkyl may be optionally substituted by aryl,
(CrC 6)alkoxy or OH; and wherein each aryl group may
be optionally substituted with (C-i-C6)alkoxy (which
in turn may be optionally substituted by NR34R35) ,
(Cr C6)alkyl, OH, CF3 and halo; aryl is an aromatic
ring containing 6 or 10 carbon atoms; wherein, unless
otherwise stated, said aryl may be optionally
substituted with 1, 2 or 3 substituents independently
selected from (Cr C6)alkyl, (d-C 6)alkoxy, OH, halo,
CN, CF3 and NR48R49; heteroaryl is a 5, 6, 9 or 10
membered aromatic ring, containing from 1 or 2 N atoms
and, optionally, an NR50 atom, or one NR50 atom and an
S or an O atom, or one S atom, or one O atom; wherein,
unless otherwise stated, said heteroaryl may be
optionally substituted with 1, 2 or 3 substituents
independently selected from (C-rC 6)alkyl, (CrC
6)alkoxy, OH, 



halo, CN, CF3 and NR5 1R52 ;R45 is selected from H,
(Ci-C 6)alkyl, C(O)(Ci-C 6)alkyl, C(O)O(C r C6)alkyl
and aryl, wherein said (C-rC 6)alkyl is optionally
substituted with a group selected from (C1-C3)BIkOXy,
OH, halo, heterocycloalkyl and NR29R30; and wherein
said C(O)O(Ci-C 6)alkyl is optionally substituted with
an aryl group; R50 is selected from H, (Cr C6)alkyl
and C(O)O(C 1-C6)alkyl, wherein said (Cr C6)alkyl may
be optionally substituted with a group selected from
(d-C 3)alkoxy, OH, halo, (C3- C6)cycloalkyl and
NR53R54 ; R43, R44, R46, R47, R48, R49, R5 1, R52,
R53, R54 , R55, R56, R57 R58 and R59 are each
independently selected from H and (Ci-C jalkyl; or
pharmaceutically acceptable salts thereof. For
compounds of formula (IC), embodiments of the
invention include those wherein each of R1, R2, R3,
R4, R5, R6 and R7 are as defined herein above in
embodiments of the invention concerning compounds of
formula (I). In one embodiment, the present invention
provides a compound of formula (I), (IA), (IB), (IC),
(ID) or (IE) having a p38 alpha plC50 figure of 5.0 or
greater. In another embodiment, the present invention
provides a compound of formula (I), (IA), (IB), (IC),
(ID) or (IE) having a p38 alpha plC50 figure of 6.0 or
greater. In yet another embodiment, the present
invention provides a compound of formula (I), (IA),
(IB), (IC), (ID) or (IE) having a p38 alpha plC50
figure of 7.0 or greater. In a yet further embodiment,
the present invention provides a compound of formula
(I), (IA), (IB), (IC), (ID) or (IE) having a p38 alpha
plC50 figure of 8.5 or greater. In the context of the
above embodiments, p38 alpha plC50 figures are
determined according to the p38 alpha enzyme assay
described herein below. Definitions Unless otherwise
stated, halo is selected from Cl, F, Br and I
;Cycloalkyl is as defined above. Examples of suitable
cycloalkyl groups include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclopentene,
cyclopenta- 1,3-diene, cyclohexene and cyclohexa-1
,4-diene (optionally substituted as stated above).
Examples of suitable cycloalkyl groups, when fused
with aryl, include indanyl and 1,2,3,4-
tetrahydronaphthyl (optionally substituted as stated
above). Heterocycloalkyl is as defined above. Examples
of suitable heterocycloalkyl groups include oxiranyl,
aziridinyl, azetidinyl, tetrahydrofuranyl,
pyrrolidinyl, tetrahydropyranyl, piperidinyl,
N-methylpiperidinyl, morpholinyl, N-methyl
morpholinyl, thiomorpholinyl, thiomorpholinyl-1-oxide,
thiomorpholinyl-1 ,1-dioxide, piperazinyl,
N-methylpiperazinyl, azepinyl oxazepinyl, diazepinyl,
1,2,3,4-tetrahydrop l and (optionally substituted as
stated above). Examples of suitable heterocycloalkyl
groups, when fused with aryl or heteroaryl, include
1,2,3,4-tetrahydroquinolinyl, 1,2,3,4-
tetrahydroisoquinolinyl, tetrahydroimidazopyrazine,
tetrahydroimidazopyridine and indolinyl (optionally
substituted as stated above). Aryl is as defined
above. Examples of suitable aryl groups include phenyl
and naphthyl (optionally substituted as stated above).
Heteroaryl is as defined above. Examples of suitable
heteroaryl groups include thienyl, furanyl, pyrrolyl,
pyrazolyl, imidazoyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazolyl, pyridinyl, pyridazinyl, pyrimidinyl,
pyrazinyl, indolyl,benzimidazolyl, benzotriazolyl,
quinolinyl and isoquinolinyl (optionally substituted
as stated above). Unless otherwise stated alkyl,
alkoxy, alkenyl and alkynyl groups containing the
requisite number of carbon atoms can be branched or
unbranched. Examples of suitable alkyl groups include
methyl, ethyl, n-propyl, i-propyl, n-butyl, sec-butyl
and t-butyl. Examples of suitable alkoxy groups
include methoxy (-OCH3) , ethoxy (-OCH2CH3) ,
n-propoxy, i-propoxy, n-butoxy, sec-butoxy and
t-butoxy. Examples of suitable alkenyl groups include
1,1-ethylenyl, 1,2-ethylenyl, 1,1-propylenyl,
1,2-propylenyl, 1,3-propylenyl and 2,2-propylene.
Examples of suitable alkynyl groups include prop-1-
ynyl, but-1-ynyl, but-2-ynyl, pent-1-ynyl, pent-2-ynyl
and hex-1-ynyl. The term 'C-linked', such as in
'C-linked heterocycloalkyl', means that the
heterocycloalkyl group is joined via a ring carbon
atom. The term 'N-linked', such as in 'N-linked
heterocycloalkyl', means that the heterocycloalkyl
group is joined via a ring nitrogen atom.
"Pharmaceutically acceptable salt" means a
physiologically or toxicologically tolerable salt and
includes, when appropriate, pharmaceutically
acceptable base addition salts and pharmaceutically
acceptable acid addition salts. For example (i) where
a compound of the invention contains one or more
acidic groups, for example carboxy groups,
pharmaceutically acceptable base addition salts that
can be formed include sodium, potassium, calcium,
magnesium and ammonium salts, or salts with organic
amines, such as, diethylamine, L/-methyl-glucamine,
diethanolamine or amino acids (e.g. lysine) and the
like; (ii) where a compound of the invention contains
a basic group, such as an amino group,
pharmaceutically acceptable acid addition salts that
can be formed include hydrochlorides, hydrobromides,
sulfates, phosphates, acetates, citrates, lactates,
tartrates, mesylates, tosylates, benzenesulfonates,
maleates, fumarates, xinafoates, pacetamidobenzoates,
succinates, ascorbates, oleates, bisulfates and the
like.In one embodiment, pharmaceutically acceptable
salts may include salts of pharmaceutically acceptable
organic acids, especially carboxylic and sulfonic
acids, including, but not limited to, acetate,
adipate, alginate, ascorbate, aspartate,
benzenesulfonate (besylate), benzoate, butyrate,
camphorate, camphorsulfonate, camsylate, citrate,
p-chlorobenzenesulfonate, cyclopentate,
2,5-dichlorobesylate, digluconate, edisylate, esylate,
fumarate, formate, gluconate, glucoheptanoate,
glutamate, glutarate, glycerophosphate, glycolate,
heptanoate, hexanoate, hippurate, 2- hydroxyethane
sulfonate, lactate, lactobionate, laurate, malate,
maleate, malonate, mandelate, methanesulfonate,
2-naphthalenesulfonate, napsylate, nicotinate,
orotate, oxalate, pantothenate, pamoate, pamoic,
pectinate, 3-phenylpropionate, pivalate, propionate,
pivalate, saccharin, salicylate, stearate, succinate,
tartrate, trans-cinnamate, trifluoroacetate,
xinafoate, xylate (p-xylene-2-sulfonic acid),
undecanoate; and of inorganic acids such as
hydrobromide, hydrochloride, hydroiodide, sulphate,
bisulfate, phosphate, nitrate, hemisulfate,
thiocyanate, persulfate, phosphoric and sulfonic
acids. Salts which are not pharmaceutically acceptable
may still be valuable as intermediates. Hemisalts of
acids and bases can also be formed, for example,
hemisulfate and hemicalcium salts. For a review of
suitable salts, see "Handbook of Pharmaceutical Salts:
Properties, Selection and Use" by Stahl and Wermuth
(Wiley-VCH, Weinheim, Germany, 2002). "Prodrug" refers
to a compound which is convertible in vivo by
metabolic means (e.g. by hydrolysis, reduction or
oxidation) to a compound of the invention. Suitable
groups for forming pro-drugs are described in The
Practice of Medicinal Chemistry, 2nd Ed. pp561- 585
(2003) and in F. J. Leinweber, Drug Metab. Res., 18,
379. (1987).The compounds of the invention can exist
in both unsolvated and solvated forms. The term
'solvate' is used herein to describe a molecular
complex comprising the compound of the invention and a
stoichiometric amount of one or more pharmaceutically
acceptable solvent molecules, for example, ethanol.
The term 'hydrate' is employed when the solvent is
water. Where compounds of the invention exist in one
or more geometrical, optical, enantiomeric,
diastereomeric and tautomeric forms, including but not
limited to cis- and frans-forms, E- and Z-forms, R-,
S- and meso-forms, keto-, and enol-forms. Unless
otherwise stated a reference to a particular compound
includes all such isomeric forms, including racemic
and other mixtures thereof. Where appropriate such
isomers can be separated from their mixtures by the
application or adaptation of known methods (e.g.
chromatographic techniques and recrystallisation
techniques). Where appropriate such isomers can be
prepared by the application of adaptation of known
methods (e.g. asymmetric synthesis). The skilled
person will recognise that the compounds of the
invention may be prepared, in 



known manner, in a variety of ways. The routes below
are merely illustrative of some of the methods that
can be employed for the synthesis of compounds of
formula (I). Accordingly, the present invention
provides a process for preparing a compound of formula
(I) or a pharmaceutically-acceptable salt thereof
which comprises functionalisation of compound of
formula (II) wherein R1, R2, R3, R5, R6 and R7 are as
defined in claim 1 and L1 is a leaving group,
typically halogen, and optionally carrying out one or
more of the following: (i) converting the compound to
another compound of formula (I);(ii) forming a
pharmaceutically-acceptable salts of the compound. The
functionalisation of the C5 position of
2(1H)-pyrazinone ring of compound of formula (II) may
involve formation of a C-H, C-C, C-N, C-S or C-O bond.
The reaction may be catalysed by a transition metal
such as palladium, or copper and conveniently
performed in an organic solvent such toluene,
L/-methylpyrrolidin-2-one, tetrahydrofuran, 1,4-
dioxane, methanol, ethanol, ethyl acetate, L/
L/-dimethylformamide, N,Ndimethylacetamide,
1,2-dimethoxyethane and optionally in the presence of
an appropriate base such as triethylamine,
L/,L/-diisopropylethylamine, sodium carbonate,
potassium carbonate, cesium carbonate, potassium
phosphate, sodium terf-butoxide and at a temperature
in the range, for example, of from 0 to 200C. In the
dehalogenation reactions, reducing agents such as
hydrogen gas, sodium formate, ammonium formate, formic
acid, 1,3- or 1,4-cyclohexadiene may be used.
Typically, where R4 is H, ammonium formate in ethanol
in the presence of L/,L/-diisopropylethylamine can be
used. Alternatively, a compound of formula (I) or a
pharmaceutically-acceptable salt thereof may be
prepared by reacting a compound of formula (III)
wherein W1 represents a leaving group (for exampl d of
formula (IV). Typically, if compound (III) is in an
ester form such as methyl or ethyl ester, the reaction
may be carried out by treating a compound of formula
(III) with a compound of formula (IV) in the presence
of an organomagnesium halide, typically
/so-propylmagnesiumchloride or cyclopentylmagnesium
bromide, or trialkylaluminium in a suitable anhydrous
solvent such as diethyl ether, tetrahydrofuran,
1,4-dioxane, toluene, 1,2-dimethoxyethane, and at a
temperature in the range, for example, of from -780C
to ambient temperature (250C). Alternatively, reaction
of (III) and (IV) may be performed under thermal
conditions in in a suitable organic solvent or
diluent, for example toluene, tetrahydrofuran, 1,4-
dioxane, 1,2-dimethoxyethane, L/ L/-dimethylformamide,
L/,L/-dimethylacetamide, L/-methylpyrrolidin-2-one at
elevated temperature, for example in the range of from
40 to 1300C. In the case where W1 is OH, the
carboxylic acid can be first converted to an acid
halide by treatment with oxalyl halide at a
temperature between - 5 0C and 35 0C in an inert
solvent such as dichloromethane. Typically, the acid
halide is then treated with the amine of formula (IV)
in an inert solvent such as dichloromethane in the
presence of a nonnucleophilic base such as L/
L/-diisopropylethylamine or triethylamine; or, when W1
is OH, the carboxylic acid can be first converted to
other suitable reactive derivative of formula (III),
for example, a mixed anhydride, for example an
anhydride formed by the reaction of the acid and a
chloroformate such as isobutyl chloroformate; an
ester, formed by reaction with an alcohol in the
presence of acid or base; an active ester, for example
an ester formed by the reaction of the acid with a
phenol such as pentafluorophenol, with an ester such
as pentafluorophenyl trifluoroacetate or with an
alcohol such as L/-hydroxybenzotriazole; or, the acid
of formula (III, W1 = OH) can be reacted with an amine
of formula (IV) in the presence of an amide coupling
agent such as dicyclohexylcarbodiimide, Pybop
(benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate), 1-ethyl-3-(3'-
dimethylaminopropyl)carbodiimide, HATU
(2-(1H-7-azabenzotriazol-1-yl)-1 ,1,3,3-
tetramethyluroniumhexafluorophosphate methanaminium)
or PyBroP (bromo-trispyrrolidino- phosphonium
hexafluorophosphate). If the compound (III) is an acid
form, such compounds may be prepared by hydrolysis of
corresponding ester under basic (for example treating
with lithium hydroxide in methanolwater mixture),
hydrogenolytic (for example treating with hydrogen in
appropriate solvent in the presence of palladium on
charcoal) or acidic conditions (for example treating
with 48% HBr or trifluoroacetic acid). Compounds of
formula (II) can be prepared from the compound of
formula (V) wherein W1 represents a leaving group (for
example hydroxyl, alkoxy, acyloxy or halogen), R1, R2,
R3 and R5 as defined in the formula (I) and L1 is a
leaving group, typically halogen, using methods
described for preparation of compound of formula (I)
from a compound of formula (III). Additionally,
compounds of formula (III) can be conveniently
prepared from the compound of formula (V) wherein W1
represents the alkoxy group and R1, R2, R3, R5 and L1
are as defined above, using methods described for
preparation of a compound of formula (I) from compound
of formula (II). Compounds of formula (V) can be
conveniently prepared from the compound of formula
(Vl), wherein L1 and L2 are leaving groups, typically
halogen, and R1, R2, R3 are as defined above and W1 in
an alkoxy group, by selective nucleophilic aromatic
substitution of the L2 leaving group with a variety
nucleophiles of formula (VII) wherein Y represents
hydrogen(for example in amines, anilines, alcohols,
phenols, thioalcohols, thiophenols) or a metal (for
example in cyanides, Grignard reagents). The reaction
can be performed in a suitable organic solvent such
toluene, L/-methylpyrrolidin-2-one, tetrahydrofuran,
1,4-dioxane, methanol, ethanol, ethyl acetate, L/
L/-dimethylformamide, L/ L/-dimethylacetamide, 1,2-
dimethoxyethane and optionally in the presence of an
appropriate base such as triethylamine,
L/,L/-diisopropylethylamine,
1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), sodium
carbonate, potassium carbonate, cesium carbonate,
sodium terf-butoxide, sodium hydride and at a
temperature in the range, for example, of from -78 to
200C, most conveniently at ambient temperature (250C).
In the case where R5 is (CR14R15)mNR16R17 wherein R14
, R15 , R16 and R17 are as defined in claim 1 and m =
0, the reaction is typically carried out in
tetrahydrofuran at ambient or elevated temperature in
the presence of tertiary amine such as
L/,L/-diisopropylethylamine. Also, compounds of
formula (V) where R5 aryl, heteroaryl, alkenyl,
alkynyl or CH2R16 , wherein, R16 is as defined in
claim 1, can be prepared in transition metal catalysed
crosscoupling reactions (for example Suzuki, Negishi,
Kumada, Stille, Sonogashira, Hiyama or Heck
cross-coupling reactions) from the compound of formula
(Vl) and formula (VII) such as alkenes, alkynes,
boronic acids and esters thereof, stannanes and
silanes. The reaction can be performed in an organic
solvent such toluene, L/-methylpyrrolidin-2-one,
tetrahydrofuran, 1,4-dioxane, methanol, ethanol, ethyl
acetate, L/ L/-dimethylformamide, L/
L/-dimethylacetamide, 1,2-dimethoxyethane in the
presence of an appropriate base such as triethylamine,
L/ L/-diisopropylethylamine, sodium carbonate,
potassium carbonate, cesium carbonate, potassium
phosphate, sodium terf-butoxide, sodium hydride and at
a temperature in the range, for example, of from 0 to
15O0C. In another method, compounds of formula (Vl)
can be prepared from the compound of formula (IX)
wherein R1, R2, R3 are as defined above and W1 in an
alkoxy group, by treatment with suitable halogenating
reagents, such as L/-halosuccinimide in the presence
of a base like sodium carbonate and a suitable solvent
such as, for example N,Ndimethylformamide.Compounds of
formula (Vl) can be conveniently prepared by treatment
of the compound of formula (VIII) or a salt thereof,
wherein R1, R2, R3 are as defined above and W1 is an
alkoxy group, with the corresponding oxalyl halides
such as oxalyl bromide or oxalyl chloride in a
suitable solvent such as for example
L/,L/-dimethylformamide, chlorobenzene,
dichlorobenzene, chloroform optionally in the presence
of suitable salt such as for example
tetraethylammonium bromide and at a temperature in the
range, for example, of from 20 to 200C. Typically, the
reaction is carried out with oxalyl bromide in
1,2-dichlorobenzene at 100C. Compounds of formula
(VIII), where R1, R2 and R3 are as defined above and
W1 is an alkoxy group can be conveniently prepared by
treatment of the compound of formula (X) or a salt
thereof, with a compound of formula (Xl) wherein L3 is
a leaving group, typically halogen, and is as defined
above. The reaction can be performed in the presence
of a 



non-nucleophilic base, such as L/
L/-diisopropylethylamine, triethylamine, sodium
carbonate, in an inert solvent, such as toluene,
L/-methylpyrrolidin-2-one, tetrahydrofuran,
1,2-dimethoxyethane, 1,4-dioxane, ethyl acetate,
L/,L/-dimethylformamide, N,Ndimethylacetamide and at a
temperature in the range, for example, of from 0 to
15O0C, preferably in tetrahydrofuran in the presence
L/,L/-diisopropylethylamine at reflux.Alternatively,
compounds of formula (VIII) can be prepared in
reaction of a compound of formula (X) with a compound
of formula (XII), wherein R3 is as defined above, and
cyanides such as, for example sodium cyanide,
potassium cyanide or trimethylsilyl cyanide in a
suitable solvent such for example acetonitrile, acetic
acid, methanol, ethanol, water, acetone, toluene
optionally in the presence of suitable Lewis acid such
as for example trifluoromethanesulphonic acid,
magnesium sulphate, nickel chloride, zinc chloride and
at a temperature in the range, for example, of from 0
to 200C most conveniently at ambient temperature
(250C). Compounds of formula (III) can also be
conveniently prepared by treatment of a compound of
formula (XIII), wherein R1, R2, R5 are as defined
above and W1 is an alkoxy group, with a compound of
formula (XIV), wherein R3 and R4 are as defined above,
in the presence of base in a suitable organic solvent
such as for example methanol. Compounds of formula
(IX), wherein R1, R2 and R3 are as defined above and
W1 is an alkoxy or alkylamino group can similarly be
prepared by treatment of a compound of formula (XIII)
with a compound of formula (XIV), where R3 in H.
Compounds of formula (XIII) can be conveniently
prepared from a compound of formula (X) and a
corresponding amino acid derivative (XV), wherein R5
is defined hereinabove and W2 is the hydroxyl or
alkoxy group, in the standard amide coupling reactions
using the methods described for preparation of
compound of formula (I) from a compound of formula
(III).Homochiral compounds of formula (VII), wherein
R5 is (CR14R15 )mNR16R17 where m = 0, R17 = H and R16
is as defined in claim 1, can by conveniently prepared
from a compound of formula (XVI) wherein Z, X, R22 and
R23 are as defined in claim 1 by treatment with a
suitable acid, such as for example hydrochloric or
trifluoroacetic acid, in a suitable organic solvent,
such as for example methanol, ethanol or 1,4-dioxane
and at a temperature in the range, for example, of
from 0 to 100C, most conveniently at ambient
temperature (250C). Typically, the reaction is carried
out with hydrogen chloride in 1,4-dioxane/methanol at
ambient temperature (25C). Compounds of formula (XVI)
wherein Z, X, R22 and R23 are as defined in claim 1,
can by conveniently prepared by reacting a compound of
formula (XVII) with a suitable derivative of a
compound of formula (XVIII), wherein Z and X are as
defined in claim 1 and M is a metal (for example
magnesium, aluminium, cerium, lithium, indium) or
metaloid (for example boron) in a suitable solvent,
such as for example toluene, tetrahydrofuran, 1,4-
dioxane, diethyl ether, 1,2-dimethoxyethane or
dichloromethane and optionally in the presence of
appropriate metal catalyst, such as for example
bis(acetonitrile)[(1 ,2,5,6-h)-
1,5-cyclooctadiene]-rhodium, tetrafluoroborate and at
a temperature in the range, for example, of from -78
to 1000C. Typically, the reaction is carried out with
Grignard reagents in dichloromethane at a temperature
in the range, for example, of from -40 to O0C.
Compound of formula (XVII) wherein R22 and R23 are as
defined in claim 1 can by conveniently prepared by
reacting a compound of formula (XIX) with a suitable
sulfinimine in a suitable solvent, such as for example
toluene, tetrahydrofuran, 1,4-dioxane, diethyl ether,
1,2-dimethoxyethane, dichloromethane in the presence
of suitable dehydrating agent, such as for example
titanium(IV) ethoxide, copper(ll) sulphate, sodium(l)
sulphate and at a temperature in the range, for
example, of from 0 to 1000C, most conveniently
atambient temperature (250C). Typically, the reaction
is carried out with (R) or (S) 2-methyl-
2-propanesulfinamide in the presence of titanium(IV)
ethoxide in tetrahydrofuran at ambient temperature
(250C). M 22 R XI Z (XVIII) O R23 (XIX) Compounds of
formula (IV), (VII), (X), (Xl), (XII), (XIV), (XV),
(XIX) are commercially available, are known in the
literature, or may be prepared using known techniques
by those skilled in the art. Compounds of formula (X),
where R1' , and R3 are as defined above (in particular
R1 = F and R2 = Me) and W1 is an alkoxy group can be
conveniently prepared by reduction of compound of
formula (XX) where Z= hydrogen, chloro, bromo or iodo,
and Y = nitro, nitroso or amino. Typical reducing
agents include, for example, hydrogen gas, sodium
formate, ammonium formate, formic acid, 1,3- or
1,4-cyclohexadiene. Typically the reaction may be
catalysed by by a transition metal such as palladium
and conveniently performed in an organic solvent such
as, but not limited by, toluene,
L/-methylpyrrolidin-2- one, tetrahydrofuran,
1,4-dioxane, methanol, ethanol, ethyl acetate,
N,Ndimethylformamide, L/,L/-dimethylacetamide,
1,2-dimethoxyethane and optionally in the presence of
an appropriate base such as triethylamine, L/
L/-diisopropylethylamine, sodium carbonate, potassium
carbonate, cesium carbonate, potassium phosphate,
sodium hydroxide and at a temperature in the range,
for example, of from 0 to 2000C. Prefereably when R1=F
and R2=Me and W1=0Me, X=CI and Y=nitro the reaction
iscarried out using Pd / C and either hydrogen gas /
L/,L/-diisopropylethylamine or ammonium formate in
ethanol at temperatures between room temperature and
80 0C. Compounds of formula (XX) where W1 is alkoxy
can conveniently be prepared from (XX) where W1 is OH
by an esterification reaction. This can be carried out
using the an alcohol solvent such as methanol or
ethanol under for example acid catalysis. Such acids
can include sulfuric acid or hydrochloric acid or via
addition of excess chlorotrimethylsilane and can be at
a temperature in the range, for example, of from 0 to
150 0C, preferably in methanol at room temperature
with excess chlorotrimethylsilane. Compounds of the
type (XX) W1 is OH, Z=CI, R1=F R2=Me are are known in
the literature (such as DE 3441788), or may be
prepared using known techniques by those skilled in
the art. This route offers significant advantages over
alternative literature routes which proceed via
potentially explosive nitroaryl diazonium salts (J
Chem Soc 1960, 672-6). In one embodiment, the present
invention provides a process for preparing a compound
of formula (I) as defined herein above, or a
pharmaceutically-acceptable salt thereof, by the
reaction of a compound of fo wherein R1, R2, R3, R4
and R5 are as defined in formula (I) and W1 is a
leaving group; with a compound of formula (IV): R6 NH
R7 (IV) wherein R6 and R7 are as defined in formula
(I).It will be appreciated by those skilled in the art
that in the processes of the present invention certain
functional groups such as hydroxy, carboxy or amino
groups in the starting reagents or intermediate
compounds may need to be protected by protecting
groups. Thus, the preparation of the compounds of
formula (I) may involve at a certain stage protection
with and/or the removal of one or more protecting
groups. The protection and deprotection of functional
groups is described in 'Protective Groups in Organic
Synthesis', 2nd edition, T.W. Greene and P.G.M. Wuts,
Wiley-lnterscience (1991 ) and 'Protecting Groups',
P.J. Kocienski, Georg Thieme Verlag (1994). The
compounds of formula (I) above may be converted to a
pharmaceutically acceptable salt using conventional
methods. Some of the intermediate compounds used in
the preparation of compounds of formula (I) are
themselves novel compounds. Accordingly, in one
embodiment the present invention further provides a
compound of formula (VA) or a salt thereof (VA)
wherein: W1 is OH or (Ci-C 4)alkoxy; R1 and R2 are
independently selected from H, (Ci-C )alkyl and F; 



R4 is H or Br;R22 and R23 each independently represent
methyl, or R22 and R23 together with the carbon atom
to which they are both attached form a cyclopropyl
ring; and R26 is selected from OH, OCH2Ph or
OCH2CH2CI. In one embodiment, the present invention
provides a compound of formula (VA), or a salt
thereof, wherein W1 is OH or OMe; R1 is H or F; R2 is
methyl; R4 is H or Br; R22 and R23 each independently
represent methyl, or R22 and R23 together with the
carbon atom to which they are both attached form a
cyclopropyl ring; and R26 is OH, OCH2Ph or OCH2CH2CI.
In another embodiment the present invention further
provides a compound of formula (VIA) or a salt thereof
(VIA) wherein: W1 is OH or (Cr C4)alkoxy; and R1 and
R2 are independently selected from H, (Ci-C )alkyl and
F. In one embodiment, the present invention provides a
compound of formula (VIA), or a salt thereof, wherein
W1 is OH or OMe; R1 is H or F; and R2 is methyl. In
another embodiment the present invention provides the
compound (XXI), or a salt thereof,The compounds of the
invention have activity as pharmaceuticals, in
particular as p38 kinase inhibitors. Diseases and
conditions which may be treated with the compounds
include: 1. respiratory tract: obstructive diseases of
the airways including: asthma, including bronchial,
allergic, intrinsic, extrinsic, exercise-induced,
drug-induced (including aspirin and NSAID-induced) and
dust-induced asthma, both intermittent and persistent
and of all severities, and other causes of airway
hyper-responsiveness; chronic obstructive pulmonary
disease (COPD); bronchitis, including infectious and
eosinophilic bronchitis; emphysema; bronchiectasis;
cystic fibrosis; sarcoidosis; farmer's lung and
related diseases; hypersensitivity pneumonitis; lung
fibrosis, including cryptogenic fibrosing alveolitis,
idiopathic interstitial pneumonias, fibrosis
complicating anti-neoplastic therapy and chronic
infection, including tuberculosis and aspergillosis
and other fungal infections; complications of lung
transplantation; vasculitic and thrombotic disorders
of the lung vasculature, and pulmonary hypertension;
antitussive activity including treatment of chronic
cough associated with inflammatory and secretory
conditions of the airways, and iatrogenic cough; acute
and chronic rhinitis including rhinitis medicamentosa,
and vasomotor rhinitis; perennial and seasonal
allergic rhinitis including rhinitis nervosa (hay
fever); nasal polyposis; acute viral infection
including the common cold, and infection due to
respiratory syncytial virus, influenza, coronavirus
(including SARS) and adenovirus; 2. bone and joints:
arthritides associated with or including
osteoarthritis/osteoarthrosis, both primary and
secondary to, for example, congenital hip dysplasia;
cervical and lumbar spondylitis, and low back and neck
pain; rheumatoid arthritis and Still's disease;
seronegative spondyloarthropathies including
ankylosing spondylitis, psoriatic arthritis, reactive
arthritis and undifferentiated spondarthropathy;
septic arthritis and other infectionrelated
arthopathies and bone disorders such as tuberculosis,
including Potts' disease and Poncet's syndrome; acute
and chronic crystal-induced synovitis including urate
gout, calcium pyrophosphate deposition disease, and
calcium apatite related tendon, bursal and synovial
inflammation; Behcet's disease; primary and secondary
Sjogren's syndrome; systemic sclerosis and limited
scleroderma; systemic lupus erythematosus, mixed
connective tissue disease, and undifferentiated
connective tissue disease; inflammatory myopathies
including dermatomyositits and polymyositis;
polymalgia rheumatica; juvenile arthritis including
idiopathic inflammatory arthritides of whatever joint
distribution and associated syndromes, and rheumatic
fever and its systemic complications; vasculitides
including giant cell arteritis, Takayasu's arteritis,
Churg-Strauss syndrome, polyarteritis nodosa,
microscopic polyarteritis, and vasculitides associated
with viral infection, hypersensitivity reactions,
cryoglobulins, and paraproteins; low back pain;
Familial Mediterranean fever, Muckle-Wells syndrome,
and Familial Hibernian Fever, Kikuchi disease;
drug-induced arthalgias, tendonititides, and
myopathies; 3. pain and connective tissue remodelling
of musculoskeletal disorders due to injury [for
example sports injury] or disease: arthritides (for
example rheumatoid arthritis, osteoarthritis, gout or
crystal arthropathy), other joint disease (such as
intervertebral disc degeneration or temporomandibular
joint degeneration), bone remodelling disease (such as
osteoporosis, Paget's disease or osteonecrosis),
polychondritits, scleroderma, mixed connective tissue
disorder, spondyloarthropathies or periodontal disease
(such as periodontitis); 4. skin: psoriasis, atopic
dermatitis, contact dermatitis or other eczematous
dermatoses, and delayed-type hypersensitivity
reactions; phyto- and photodermatitis; seborrhoeic
dermatitis, dermatitis herpetiformis, lichen planus,
lichen sclerosus et atrophica, pyoderma gangrenosum,
skin sarcoid, discoid lupus erythematosus, pemphigus,
pemphigoid, epidermolysis bullosa, urticaria,
angioedema, vasculitides, toxic erythemas, cutaneous
eosinophilias, alopecia areata, male-pattern baldness,
Sweet's syndrome, Weber- Christian syndrome, erythema
multiforme; cellulitis, both infective and
non-infective; panniculitis;cutaneous lymphomas,
non-melanoma skin cancer and other dysplastic lesions;
drug-induced disorders including fixed drug eruptions;
5. eyes: blepharitis; conjunctivitis, including
perennial and vernal allergic conjunctivitis; iritis;
anterior and posterior uveitis; choroiditis;
autoimmune; degenerative or inflammatory disorders
affecting the retina; ophthalmitis including
sympathetic ophthalmitis; sarcoidosis; infections
including viral , fungal, and bacterial; 5 6.
gastrointestinal tract: glossitis, gingivitis,
periodontitis; oesophagitis, including reflux;
eosinophilic gastro-enteritis, mastocytosis, Crohn's
disease, colitis including ulcerative colitis,
proctitis, pruritis ani; coeliac disease, irritable
bowel syndrome, and food-related allergies which may
have effects remote from the gut (for example
migraine, rhinitis or eczema); i o 7. abdominal:
hepatitis, including autoimmune, alcoholic and viral;
fibrosis and cirrhosis of the liver; cholecystitis;
pancreatitis, both acute and chronic; 8.
genitourinary: nephritis including interstitial and
glomerulonephritis; nephrotic syndrome; cystitis
including acute and chronic (interstitial) cystitis
and Hunner's ulcer; acute and chronic urethritis,
prostatitis, epididymitis, oophoritis and salpingitis;
vulvoi 5 vaginitis; Peyronie's disease; erectile
dysfunction (both male and female); 9. allograft
rejection: acute and chronic following, for example,
transplantation of kidney, heart, liver, lung, bone
marrow, skin or cornea or following blood transfusion;
or chronic graft versus host disease; 10. CNS:
Alzheimer's disease and other dementing disorders
including CJD and nvCJD; 20 amyloidosis; multiple
sclerosis and other demyelinating syndromes; cerebral
atherosclerosis and vasculitis; temporal arteritis;
myasthenia gravis; acute and chronic pain (acute,
intermittent or persistent, whether of central or
peripheral origin) including visceral pain, headache,
migraine, trigeminal neuralgia, atypical facial pain,
joint and bone pain, pain arising from cancer and
tumor invasion, neuropathic pain syndromes including
25 diabetic, post-herpetic, and HIV-associated
neuropathies; neurosarcoidosis; central and peripheral
nervous system complications of malignant, infectious
or autoimmune processes; 11. other auto-immune and
allergic disorders including Hashimoto's thyroiditis,
Graves' disease, Addison's disease, diabetes mellitus,
idiopathic thrombocytopaenic purpura, 30 eosinophilic
fasciitis, hyper-lgE syndrome, antiphospholipid
syndrome;12. other disorders with an inflammatory or
immunological component; including acquired immune
deficiency syndrome (AIDS), leprosy, Sezary syndrome,
and paraneoplastic syndromes; 13. cardiovascular
atherosclerosis, affecting the coronary and peripheral
circulation; pericarditis; myocarditis , inflammatory
and auto-immune cardiomyopathies including myocardial
sarcoid; ischaemic reperfusion injuries; endocarditis,
valvulitis, and aortitis including infective (for
example syphilitic); vasculitides; disorders of the
proximal and 



peripheral veins including phlebitis and thrombosis,
including deep vein thrombosis and complications of
varicose veins; 14. oncology: treatment of common
cancers including prostate, breast, lung, ovarian,
pancreatic, bowel and colon, stomach, skin and brain
tumors and malignancies affecting the bone marrow
(including the leukaemias) and lymphoproliferative
systems, such as Hodgkin's and non-Hodgkin's lymphoma;
including the prevention and treatment of metastatic
disease and tumour recurrences, and paraneoplastic
syndromes; and, 15. gastrointestinal tract: Coeliac
disease, proctitis, eosinopilic gastro-enteritis,
mastocytosis, Crohn's disease, ulcerative colitis,
microscopic colitis, indeterminant colitis, irritable
bowel disorder, irritable bowel syndrome,
non-inflammatory diarrhea, food-related allergies
which have effects remote from the gut, e.g.,
migraine, rhinitis and eczema. Accordingly, the
present invention further provides a compound of
formula (I), (IA), (IB), (IC), (ID) or (IE) as as
hereinbefore defined, or a pharmaceutically acceptable
salt thereof, for use in therapy. In another aspect,
the invention provides the use of a compound of
formula (I), (IA), (IB), (IC), (ID) or (IE) as as
hereinbefore defined, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for
use in therapy. In the context of the present
specification, the term "therapy" also includes
"prophylaxis" unless there are specific indications to
the contrary. The terms "therapeutic" and
"therapeutically" should be construed accordingly.A
further aspect of the invention provides a method of
treating a disease state in a mammal suffering from,
or at risk of, said disease, which comprises
administering to a mammal in need of such treatment a
therapeutically effective amount of a compound of
formula (I), (IA), (IB), (IC), (ID) or (IE) as as
hereinbefore defined, or a pharmaceutically acceptable
salt thereof. The present invention also provides the
use of a compound of formula (I), (IA), (IB), (IC),
(ID) or (IE) as hereinbefore defined, or a
pharmaceutically acceptable salt thereof, in the
manufacture of a medicament for use in the treatment
of chronic obstructive pulmonary disease (COPD) (such
as irreversible COPD). The present invention also
provides a compound of formula (I), (IA), (IB), (IC),
(ID) or (IE) as hereinbefore defined, or a
pharmaceutically acceptable salt thereof, for treating
COPD. The present invention also provides the use of a
compound of formula (I), (IA), (IB), (IC), (ID) or
(IE) as hereinbefore defined, or a pharmaceutically
acceptable salt thereof, in the manufacture of a
medicament for use in the treatment of asthma. The
present invention also provides a compound of formula
(I), (IA), (IB), (IC), (ID) or (IE) as hereinbefore
defined, or a pharmaceutically acceptable salt
thereof, for treating asthma. The present invention
further provides a method of treating chronic
obstructive pulmonary disease (COPD) (such as
irreversible COPD), in a warm-blooded animal, such as
man, which comprises administering to a mammal in need
of such treatment an effective amount of a compound of
formula (I), (IA), (IB), (IC), (ID) or (IE) as
hereinbefore defined, or a pharmaceutically acceptable
salt thereof.The present invention further provides a
method of treating asthma in a warm-blooded animal,
such as man, which comprises administering to a mammal
in need of such treatment an effective amount of a
compound of formula (I), (IA), (IB), (IC), (ID) or
(IE) as hereinbefore defined, or a pharmaceutically
acceptable salt thereof. In order to use a compound of
the invention for the therapeutic treatment of a warm
blooded animal, such as man, said ingredient is
normally formulated in accordance with standard
pharmaceutical practice as a pharmaceutical
composition. Therefore in another aspect the present
invention provides a pharmaceutical composition that
comprises a compound of the invention as hereinbefore
defined and a pharmaceutically acceptable adjuvant,
diluent or carrier. In a further aspect the present
invention provides a process for the preparation of
said composition, which comprises mixing active
ingredient with a pharmaceutically acceptable
adjuvant, diluent or carrier. Depending on the mode of
administration, the pharmaceutical composition will,
for example, comprise from 0.05 to 99%w (per cent by
weight), such as from 0.05 to 80%w, for example from
0.10 to 70%w, such as from 0.10 to 50%w, of active
ingredient, all percentages by weight being based on
total composition. The pharmaceutical compositions of
this invention may be administered in standard manner
for the disease condition that it is desired to treat,
for example by topical (such as to the lung and/or
airways or to the skin), oral, rectal or parenteral
administration. For these purposes the compounds of
this invention may be formulated by means known in the
art into the form of, for example, aerosols, dry
powder formulations, tablets, capsules, syrups,
powders, granules, aqueous or oily solutions or
suspensions, (lipid) emulsions, dispersible powders,
suppositories, ointments, creams, drops and sterile
injectable aqueous or oily solutions or suspensions.A
suitable pharmaceutical composition of this invention
is one suitable for oral administration in unit dosage
form, for example a tablet or capsule, which contains
between 0.1 mg and 1g of active ingredient. In another
aspect a pharmaceutical composition of the invention
is one suitable for intravenous, subcutaneous or
intramuscular injection. Each patient may receive, for
example, an intravenous, subcutaneous or intramuscular
dose of 0.01 mgkg 1 to 100mgkg 1 of the compound, for
example in the range of 0.1 mgkg 1 to 20mgkg 1 of this
invention, the composition being administered 1 to 4
times per day. The intravenous, subcutaneous and
intramuscular dose may be given by means of a bolus
injection. Alternatively the intravenous dose may be
given by continuous infusion over a period of time.
Alternatively each patient will receive a daily oral
dose, which is approximately equivalent to the daily
parenteral dose, the composition being administered 1
to 4 times per day Another suitable pharmaceutical
composition of this invention is one suitable for
inhaled administration, inhalation being a
particularly useful method for administering the
compounds of the invention when treating respiratory
diseases such as chronic obstructive pulmonary disease
(COPD) or asthma. When administered by inhalation the
compounds of formula (I) may be used effectively at
doses in the mg range, for example 0.1 to 500 mg, 0.1
to 50 mg, 0.1 to 40 mg, 0.1 to 30 mg, 0.1 to 20 mg,
0.1 to 10 mg, 5 to 10 mg, 5 to 50 mg, 5 to 40 mg, 5 to
30 mg, 5 to 20 mg, 5 to 10 mg, 10 to 50 mg, 10 to 40
mg 10 to 30 mg, or 10 to 20 mg of active ingredient.
In an embodiment of the invention, there is provided a
pharmaceutical composition comprising a compound of
the invention as hereinbefore defined, in association
with a pharmaceutically acceptable adjuvant, diluent
or carrier, which is formulated for inhaled
administration.When administered by inhalation,
metered dose inhaler devices may be used to administer
the active ingredient, dispersed in a suitable
propellant and with or without additional excipients
such as ethanol, surfactants, lubricants or
stabilising agents. Suitable propellants include
hydrocarbon, chlorofluorocarbon and hydrofluoroalkane
(e.g. heptafluoroalkane) propellants, or mixtures of
any such propellants. Preferred propellants are P134a
and P227, each of which may be used alone or in
combination with other propellants and/or surfactant
and/or other excipients. Nebulised aqueous suspensions
or, preferably, solutions may also be employed, with
or without a suitable pH and/or tonicity adjustment,
either as a unit-dose or multi-dose formulations. Dry
powder inhalers may be used to administer the active
ingredient, alone or in combination with a
pharmaceutically acceptable carrier, in the later case
either as a finely divided powder or as an ordered
mixture. The dry powder inhaler may be single dose or
multi-dose and may utilise a dry powder or a
powder-containing capsule. Metered dose inhaler,
nebuliser and dry powder inhaler devices are well
known and a variety of such devices are available. The
invention further relates to combination therapies
wherein a compound of the invention or a
pharmaceutical composition or formulation comprising a
compound of the invention, is administered
concurrently or sequentially or as a combined
preparation with 



another therapeutic agent or agents, for the treatment
of one or more of the conditions listed. In
particular, for the treatment of the inflammatory
diseases such as (but not restricted to) rheumatoid
arthritis, osteoarthritis, asthma, allergic rhinitis,
chronic obstructive pulmonary disease (COPD),
psoriasis, and inflammatory bowel disease, the
compounds of the invention may be combined with agents
listed below.Non-steroidal anti-inflammatory agents
(hereinafter NSAIDs) including non-selective
cyclo-oxygenase COX-1 / COX-2 inhibitors whether
applied topically or systemically (such as piroxicam,
diclofenac, propionic acids such as naproxen,
flurbiprofen, fenoprofen, ketoprofen and ibuprofen,
fenamates such as mefenamic acid, indomethacin,
sulindac, azapropazone, pyrazolones such as
phenylbutazone, salicylates such as aspirin);
selective COX-2 inhibitors (such as meloxicam,
celecoxib, rofecoxib, valdecoxib, lumarocoxib,
parecoxib and etoricoxib); cyclo-oxygenase inhibiting
nitric oxide donors (CINODs); glucocorticosteroids
(whether administered by topical, oral, intramuscular,
intravenous, or intra-articular routes); methotrexate;
leflunomide; hydroxychloroquine; dpenicillamine;
auranofin or other parenteral or oral gold
preparations; analgesics; diacerein; intra-articular
therapies such as hyaluronic acid derivatives; and
nutritional supplements such as glucosamine. The
present invention still further relates to the
combination of a compound of the invention together
with a cytokine or agonist or antagonist of cytokine
function, (including agents which act on cytokine
signalling pathways such as modulators of the SOCS
system) including alpha-, beta-, and
gamma-interferons; insulin-like growth factor type I
(IGF-1); interleukins (IL) including IL1 to 17, and
interleukin antagonists or inhibitors such as
anakinra; tumour necrosis factor alpha (TNF- a)
inhibitors such as anti-TNF monoclonal antibodies (for
example infliximab; adalimumab, and CDP-870) and TNF
receptor antagonists including immunoglobulin
molecules (such as etanercept) and low-molecularweight
agents such as pentoxyfylline. In addition the
invention relates to a combination of a compound of
the invention with a monoclonal antibody targeting
B-Lymphocytes (such as CD20 (rituximab), MRA-alLI6R
and T-Lymphocytes, CTLA4-lg, HuMax 11-15). The present
invention still further relates to the combination of
a compound of the invention with a modulator of
chemokine receptor function such as an antagonist of
CCR1 , CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6,
CCR7, CCR8, CCR9,CCR10 and CCR1 1 (for the C-C
family); CXCR1 , CXCR2, CXCR3, CXCR4 and CXCR5 (for
the C-X-C family) and CX3CRI for the C-X3-C family.
The present invention further relates to the
combination of a compound of the invention with an
inhibitor of matrix metalloprotease (MMPs), i.e., the
stromelysins, the collagenases, and the gelatinases,
as well as aggrecanase; especially collagenase-1
(MMP-1), collagenase-2 (MMP-8), collagenase-3
(MMP-13), stromelysin-1 (MMP-3), stromelysin-2 (MMP-1
0), and stromelysin-3 (MMP-1 1) and MMP-9 and MMP-12,
including agents such as doxycycline. The present
invention still further relates to the combination of
a compound of the invention and a leukotriene
biosynthesis inhibitor, 5-lipoxygenase (5-LO)
inhibitor or 5- lipoxygenase activating protein (FLAP)
antagonist such as; zileuton; ABT-761 ; fenleuton;
tepoxalin; Abbott-79175; Abbott-85761 ; a
N-(5-substituted)-thiophene-2-alkylsulfonamide;
2,6-di-tert-butylphenolhydrazones; a
methoxytetrahydropyrans such as Zeneca ZD-2138; the
compound SB-210661 ; a pyridinyl-substituted
2-cyanonaphthalene compound such as L-739,010; a
2-cyanoquinoline compound such as L-746,530; or an
indole or quinoline compound such as MK-591 , MK-886,
and BAY x 1005. The present invention further relates
to the combination of a compound of the invention and
a receptor antagonist for leukotrienes (LT) B4, LTC4,
LTD4, and LTE4 selected from the group consisting of
the phenothiazin-3-1 s such as L-651 ,392; amidino
compounds such as CGS-25019c; benzoxalamines such as
ontazolast; benzenecarboximidamides such as BIIL
284/260; and compounds such as zafirlukast, ablukast,
montelukast, pranlukast, verlukast (MK-679), RG-12525,
Ro-245913, iralukast (CGP 45715A), and BAY x 7195. The
present invention still further relates to the
combination of a compound of the invention and a
phosphodiesterase (PDE) inhibitor such as a
methylxanthanine includingtheophylline and
aminophylline; a selective PDE isoenzyme inhibitor
including a PDE4 inhibitor an inhibitor of the isoform
PDE4D, or an inhibitor of PDE5. The present invention
further relates to the combination of a compound of
the invention and a histamine type 1 receptor
antagonist such as cetirizine, loratadine,
desloratadine, fexofenadine, acrivastine, terfenadine,
astemizole, azelastine, levocabastine,
chlorpheniramine, promethazine, cyclizine, or
mizolastine; applied orally, topically or
parenterally. The present invention still further
relates to the combination of a compound of the
invention and a proton pump inhibitor (such as
omeprazole) or a gastroprotective histamine type 2
receptor antagonist. The present invention further
relates to the combination of a compound of the
invention and an antagonist of the histamine type 4
receptor. The present invention still further relates
to the combination of a compound of the invention and
an alpha-1/alpha-2 adrenoceptor agonist
vasoconstrictor sympathomimetic agent, such as
propylhexedrine, phenylephrine, phenylpropanolamine,
ephedrine, pseudoephedrine, naphazoline hydrochloride,
oxymetazoline hydrochloride, tetrahydrozoline
hydrochloride, xylometazoline hydrochloride,
tramazoline hydrochloride or ethylnorepinephrine
hydrochloride. The present invention further relates
to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, and an
anticholinergic agent including a muscarinic receptor
(M1 , M2, and M3) antagonist such as atropine,
hyoscine, glycopyrrrolate, ipratropium bromide,
tiotropium bromide, oxitropium bromide, pirenzepine or
telenzepine.The present invention still further
relates to the combination of a compound of the
invention and a beta-adrenoceptor agonist (including
beta receptor subtypes 1-4) such as isoprenaline,
salbutamol, formoterol, salmeterol, terbutaline,
orciprenaline, bitolterol mesylate, pirbuterol, or
indacaterol or a chiral enantiomer thereof. The
present invention further relates to the combination
of a compound of the invention and a chromone, such as
sodium cromoglycate or nedocromil sodium. The present
invention still further relates to the combination of
a compound of the invention with a glucocorticoid,
such as flunisolide, triamcinolone acetonide,
beclomethasone dipropionate, budesonide, fluticasone
propionate, ciclesonide or mometasone furoate. The
present invention further relates to the combination
of a compound of the invention with an agent that
modulates a nuclear hormone receptor such as PPARs.
The present invention still further relates to the
combination of a compound of the invention together
with an immunoglobulin (Ig) or Ig preparation or an
antagonist or antibody modulating Ig function such as
anti-lgE (for example omalizumab). The present
invention further relates to the combination of a
compound of the invention and another systemic or
topically-applied anti-inflammatory agent, such as
thalidomide or a derivative thereof, a retinoid,
dithranol or calcipotriol. The present invention still
further relates to the combination of a compound of
the invention and combinations of aminosalicylates and
sulfapyridine such as sulfasalazine, mesalazine,
balsalazide, and olsalazine; and immunomodulatory
agents such as the thiopurines, and corticosteroids
such as budesonide.The present invention further
relates to the combination of a compound of the
invention together with an antibacterial agent such as
a penicillin derivative, a tetracycline, a macrolide,
a beta-lactam, a fluoroquinolone, metronidazole, an
inhaled aminoglycoside; an antiviral agent including
acyclovir, famciclovir, valaciclovir, ganciclovir,
cidofovir, amantadine, rimantadine, ribavirin,
zanamavir and oseltamavir; a protease inhibitor such
as indinavir, nelfinavir, ritonavir, and saquinavir; a
nucleoside reverse transcriptase inhibitor such as
didanosine, lamivudine, stavudine, zalcitabine or
zidovudine; or a nonnucleoside 



reverse transcriptase inhibitor such as nevirapine or
efavirenz. The present invention still further relates
to the combination of a compound of the invention and
a cardiovascular agent such as a calcium channel
blocker, a betaadrenoceptor blocker, an
angiotensin-converting enzyme (ACE) inhibitor, an
angiotensin-2 receptor antagonist; a lipid lowering
agent such as a statin or a fibrate; a modulator of
blood cell morphology such as pentoxyfylline;
thrombolytic, or an anticoagulant such as a platelet
aggregation inhibitor. The present invention further
relates to the combination of a compound of the
invention and a CNS agent such as an antidepressant
(such as sertraline), an anti-Parkinsonian drug (such
as deprenyl, L-dopa, ropinirole, pramipexole, a MAOB
inhibitor such as selegine and rasagiline, a comP
inhibitor such as tasmar, an A-2 inhibitor, a dopamine
reuptake inhibitor, an NMDA antagonist, a nicotine
agonist, a dopamine agonist or an inhibitor of
neuronal nitric oxide synthase), or an
anti-Alzheimer's drug such as donepezil, rivastigmine,
tacrine, a COX-2 inhibitor, propentofylline or
metrifonate. The present invention still further
relates to the combination of a compound of the
invention and an agent for the treatment of acute or
chronic pain, such as a centrally or
peripherally-acting analgesic (for example an opioid
or derivative thereof), carbamazepine, phenytoin,
sodium valproate, amitryptiline or other
anti-depressant agents, paracetamol, or a
non-steroidal anti-inflammatory agent.The present
invention further relates to the combination of a
compound of the invention together with a parenterally
or topically-applied (including inhaled) local
anaesthetic agent such as lignocaine or a derivative
thereof. A compound of the present invention can also
be used in combination with an antiosteoporosis agent
including a hormonal agent such as raloxifene, or a
biphosphonate such as alendronate. The present
invention still further relates to the combination of
a compound of the invention together with a: (i)
tryptase inhibitor; (ii) platelet activating factor
(PAF) antagonist; (iii) interleukin converting enzyme
(ICE) inhibitor; (iv) IMPDH inhibitor; (v) adhesion
molecule inhibitors including VLA-4 antagonist; (vi)
cathepsin; (vii) kinase inhibitor such as an inhibitor
of tyrosine kinase (such as Btk, Itk, Jak3 or MAP, for
example Gefitinib or lmatinib mesylate), a serine /
threonine kinase (such as an inhibitor of a MAP kinase
such as p38, JNK, protein kinase A, B or C, or IKK),
or a kinase involved in cell cycle regulation (such as
a cylin dependent kinase); (viii) glucose-6 phosphate
dehydrogenase inhibitor; (ix) kinin-B1 . - or B2.
-receptor antagonist; (x) anti-gout agent, for example
colchicine; (xi) xanthine oxidase inhibitor, for
example allopurinol; (xii) uricosuric agent, for
example probenecid, sulfinpyrazone or benzbromarone;
(xiii) growth hormone secretagogue; (xiv) transforming
growth factor (TGFb) ; (xv) platelet-derived growth
factor (PDGF); (xvi) fibroblast growth factor for
example basic fibroblast growth factor (bFGF); (xvii)
granulocyte macrophage colony stimulating factor
(GM-CSF); (xviii) capsaicin cream; (xix) tachykinin
NK1 or NK3 receptor antagonist such as NKP-608C,
SB-233412 (talnetant) or D-441 8; (xx) elastase
inhibitor such as UT-77 or ZD-0892; (xxi) TNF-alpha
converting enzyme inhibitor (TACE); (xxii) induced
nitric oxide synthase (iNOS) inhibitor; (xxiii)
chemoattractant receptor-homologous molecule expressed
on TH2 cells, (such as a CRTH2 antagonist); (xxiv)
inhibitor of P38; (xxv) agent modulating the function
of Toll-like receptors (TLR), (xxvi) agent modulating
the activity of purinergic receptors such as P2X7; or
(xxvii) inhibitor of transcription factor activation
such as NFkB, API, or STATS.A compound of the
invention can also be used in combination with an
existing therapeutic agent for the treatment of
cancer, for example suitable agents include: (i) an
antiproliferative/antineoplastic drug or a combination
thereof, as used in medical oncology, such as an
alkylating agent (for example cis-platin, carboplatin,
cyclophosphamide, nitrogen mustard, melphalan,
chlorambucil, busulphan or a nitrosourea); an
antimetabolite (for example an antifolate such as a
fluoropyrimidine like 5-fluorouracil or tegafur,
raltitrexed, methotrexate, cytosine arabinoside,
hydroxyurea, gemcitabine or paclitaxel); an antitumour
antibiotic (for example an anthracycline such as
adriamycin, bleomycin, doxorubicin, daunomycin,
epirubicin, idarubicin, mitomycin-C, dactinomycin or
mithramycin); an antimitotic agent (for example a
vinca alkaloid such as vincristine, vinblastine,
vindesine or vinorelbine, or a taxoid such as taxol or
taxotere); or a topoisomerase inhibitor (for example
an epipodophyllotoxin such as etoposide, teniposide,
amsacrine, topotecan or a camptothecin); (ii) a
cytostatic agent such as an antioestrogen (for example
tamoxifen, toremifene, raloxifene, droloxifene or
iodoxyfene), an oestrogen receptor down regulator (for
example fulvestrant), an antiandrogen (for example
bicalutamide, flutamide, nilutamide or cyproterone
acetate), a LHRH antagonist or LHRH agonist (for
example goserelin, leuprorelin or buserelin), a
progestogen (for example megestrol acetate), an
aromatase inhibitor (for example as anastrozole,
letrozole, vorazole or exemestane) or an inhibitor of
5a-reductase such as finasteride; (iii) an agent which
inhibits cancer cell invasion (for example a
metalloproteinase inhibitor like marimastat or an
inhibitor of urokinase plasminogen activator receptor
function); (iv) an inhibitor of growth factor
function, for example: a growth factor antibody (for
example the anti-erbb2 antibody trastuzumab, or the
anti-erbb1 antibody cetuximab [C225]), a farnesyl
transferase inhibitor, a tyrosine kinase inhibitor or
a serine/threonine kinase inhibitor, an inhibitor of
the epidermal growth factor family (for example an
EGFR family tyrosine kinase inhibitor such as
N.-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib,
AZD1839), N.-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib,
OSI-774) or
6-acrylamido-N[-(3-chloro4-fluorophenyl)-7-(3-morpholi
nopropoxy)quinazolin-4-amine (Cl 1033)), an inhibitor
of the platelet-derived growth factor family, or an
inhibitor of the hepatocyte growth factor family; (v)
an antiangiogenic agent such as one which inhibits the
effects of vascular endothelial growth factor (for
example the anti-vascular endothelial cell growth
factor antibody bevacizumab, a compound disclosed in
WO 97/22596, WO 97/30035, WO 97/32856 or WO 98/13354),
or a compound that works by another mechanism (for
example linomide, an inhibitor of integrin avb3
function or an angiostatin); (vi) a vascular damaging
agent such as combretastatin A4, or a compound
disclosed in WO 99/02166, WO 00/40529, WO 00/41669, WO
01/92224, WO 02/04434 or WO 02/08213; (vii) an agent
used in antisense therapy, for example one directed to
one of the targets listed above, such as ISIS 2503, an
anti-ras antisense; (viii) an agent used in a gene
therapy approach, for example approaches to replace
aberrant genes such as aberrant p53 or aberrant BRCA1
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; or (ix) an
agent used in an immunotherapeutic approach, 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. In a
further embodiment the present invention provides a
pharmaceutical product comprising, in combination, a
first active ingredient which is a compound of formula
(I), (IA), (IB), (IC), (ID) or (IE) as hereinbefore
described, or a pharmaceutically acceptable salt
thereof, and at least one further active ingredient
selected from:-  a phosphodiesterase inhibitor a b2.
adrenoceptor agonist  a modulator of chemokine
receptor function  a protease inhibitor  a steroidal
glucocorticoid receptor agonist  an anticholinergic
agent, and a 



a non-steroidal glucocorticoid receptor agonist. The
pharmaceutical product according to this embodiment
may, for example, be a pharmaceutical composition
comprising the first and further active ingredients in
admixture. Alternatively, the pharmaceutical product
may, for example, comprise the first and further
active ingredients in separate pharmaceutical
preparations suitable for simultaneous, sequential or
separate administration to a patient in need thereof.
The pharmaceutical product of this embodiment is of
particular use in treating respiratory diseases such
as asthma, COPD or rhinitis. Examples of a
phosphodiesterase inhibitor that may be used in the
pharmaceutical product according to this embodiment
include a PDE4 inhibitor such as an inhibitor of the
isoform PDE4D, a PDE3 inhibitor and a PDE5 inhibitor.
Examples include the compounds
(Z)-3-(3,5-dichloro-4-pyridyl)-2-[4-(2-indanyloxy-5-me
thoxy-2-pyridyl]propenenitrile,
N-[9-amino-4-oxo-1-phenyl-3,4,6,7-tetrahydropyrrolo[3,
2,1-jk][1 ,4]benzodiazepin-3(R)-
yl]pyridine-3-carboxamide (CI-1 044),
3-(benzyloxy)-1-(4-fluorobenzyl)-N-[3-(methylsulphonyl
)phenyl]-1 H-indole-2-carboxamide,
(1S-exo)-5-[3-(bicyclo[2.2.1]hept-2-yloxy)-4-methoxyph
enyl]tetrahydro-2(1 H)-pyrimidinone (Atizoram),
N-(3,5,dichloro-4-pyridinyl)-2-[1-(4-fluorobenzyl)-5-h
ydroxy-1 H-indol-3-yl]-2-oxoacetamide (AWD-12-281 ) ,
b-[3-(cyclopentyloxy)-4-methoxyphenyl]-1 ,3-dihydro-1
,3-dioxo-2H-isoindole-2- propanamide (CDC-801 ) ,
N-[9-methyl-4-oxo-1-phenyl-3,4,6,7-tetrahydropyrrolo[3
,2,1-jk][1 ,4]benzodiazepin-3(R)-
yl]pyridine-4-carboxamide (CI-1 0
18),cis-[4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)c
yclohexane-1-carboxylic acid (Cilomilast), 8-amino-1
,3-bis(cyclopropylmethyl)xanthine (Cipamfylline),
N-(2,5-dichloro-3-pyridinyl)-8-methoxy-5-quinolinecarb
oxamide (D-4418),
5-(3,5-di-tert-butyl-4-hydroxybenzylidene)-2-iminothia
zolidin-4-one (Darbufelone), 2-methyl-1 -[2-(1
-methylethyl)pyrazolo[1 ,5-a]pyridin-3-yl]-1
-propanone (Ibudilast),
2-(2,4-dichlorophenylcarbonyl)-3-ureidobenzofuran-6-yl
methanesulphonate (Lirimilast),
(-)-(R)-5-(4-methoxy-3-propoxyphenyl)-5-methyloxazolid
in-2-one (Mesopram),
(-)-cis-9-ethoxy-8-methoxy-2-methyl-1 ,2,3,4,4a,
10b-hexahydro-6-(4-
diisopropylaminocarbonylphenyl)-benzo[c][1
,6]naphthyridine (Pumafentrine),
3-(cyclopropylmethoxy)-N-(3,5-dichloro-4-pyridyl)-4-(d
ifluoromethoxy)benzamide (Roflumilast), the N-oxide of
Roflumilast,
5,6-diethoxybenzo[b]thiophene-2-carboxylic acid
(Tibenelast),
2,3,6,7-tetrahydro-2-(mesitylimino)-9,10-dimethoxy-3-m
ethyl-4H-pyrimido[6,1- a]isoquinolin-4-one
(trequinsin) and
3-[[3-(cyclopentyloxy)-4-methoxyphenyl]-methyl]-N-ethy
l-8-(1-methylethyl)-3H-purine-6- amine (V-1 1294A).
Examples of a b2-adrenoceptor agonist that may be used
in the pharmaceutical product according to this
embodiment include metaproterenol, isoproterenol,
isoprenaline, albuterol, salbutamol (e.g. as
sulphate), formoterol (e.g. as fumarate), salmeterol
(e.g. as xinafoate), terbutaline, orciprenaline,
bitolterol (e.g. as mesylate), pirbuterol or
indacaterol. The b2-adrenoceptor agonist of this
embodiment may be a long-acting b2-agonists, for
example salmeterol (e.g. as xinafoate), formoterol
(e.g. as fumarate), bambuterol (e.g. as
hydrochloride), carmoterol (TA 2005, chemically
identified as 2(1 H)-Quinolone, 8-hydroxy-
5-[1-hydroxy-2-[[2-(4-methoxy-phenyl)-1-methylethyl]-a
mino]ethyl]-monohydrochloride, [R- (R* ,R* )] also
identified by Chemical Abstract Service Registry
Number 137888-1 1-0 and disclosed in U.S. Patent No
4,579,854), indacaterol (CAS no 312753-06-3; QAB-149),
formanilide derivatives e.g.
3-(4-{[6-({(2R)-2-[3-(formylamino)-4-hydroxyphenyl]-2-
hydroxyethyl}amino)hexyl]oxy}-butyl)-benzenesulfonamid
e as disclosed in WO 2002/76933, benzenesulfonamide
derivatives e.g.
3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-
3-(hydroxy-methyl)phenyl]ethyl}amino)-hexyl]oxy}butyl)
benzenesulfonamide as disclosed in WO 2002/88167, aryl
aniline receptor agonists as disclosed in WO
2003/042164 and WO 2005/025555, indole derivatives as
disclosed in WO 2004/032921 , in US 2005/222144,
compounds GSK 159797, GSK 159802, GSK 597901 , GSK
642444 and GSK 678007. Examples of a modulator of
chemokine receptor function that may be used in the
pharmaceutical product according to this embodiment
include a CCR1 receptor antagonist. Examples of a
protease inhibitor that may be used in the
pharmaceutical product according to this embodiment
include an inhibitor of neutrophil elastase or an
inhibitor of MMP12. Examples of a steroidal
glucocorticoid receptor agonist that may be used in
the pharmaceutical product according to this
embodiment include budesonide, fluticasone (e.g. as
propionate ester), mometasone (e.g. as furoate ester),
beclomethasone (e.g. as 17-propionate or
17,21-dipropionate esters), ciclesonide, loteprednol
(as e.g. etabonate), etiprednol (as e.g.
dicloacetate), triamcinolone (e.g. as acetonide),
flunisolide, zoticasone, flumoxonide, rofleponide,
butixocort (e.g. as propionate ester), prednisolone,
prednisone, tipredane, steroid esters e.g.
6a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy]-1
1b-hydroxy- 16a-methyl-3-oxo-androsta-1 ,4-diene-17
b-carbothioic acid S-fluoromethyl ester, 6a,9a-
difluoro-1 1b-hydroxy-1 6a-methyl-3-oxo-1
7a-propionyloxy-androsta-1 ,4-diene-1 7b- carbothioic
acid S-(2-oxo-tetrahydro-furan-3S-yl) ester and
6a,9a-difluoro-1 1b-hydroxy- 16a-methyl-1
7a-[(4-methyl-1
,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1
,4-diene-1 7b- carbothioic acid S-fluoromethyl ester,
steroid esters according to DE 4129535 , steroids
according to WO 2002/00679, WO 2005/041980, or
steroids GSK 870086, GSK 685698 and GSK
799943.Examples of an anticholinergic agent that may
be used in the pharmaceutical product according to
this embodiment include for example a muscarinic
receptor antagonist (for example a M 1, M2 or M3
antagonist, such as a M3 antagonist) for example
ipratropium (e.g. as bromide), tiotropium (e.g. as
bromide), oxitropium (e.g. as bromide), tolterodine,
pirenzepine, telenzepine, glycopyrronium bromide (such
as R,R-glycopyrronium bromide or a mixture of R S- and
S,R-glycopyrronium bromide); mepensolate (e.g. as
bromide), a quinuclidine derivative such as
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azonia-bicyclo[2.2.2]octane bromide
as disclosed in US 2003/0055080, quinuclidine
derivatives as disclosed in WO 2003/087096 and WO
2005/1 15467 and DE 10050995; or GSK 656398 or GSK 961
081 . Examples of a modulator of a non-steroidal
glucocorticoid receptor agonist that may be used in
the pharmaceutical product according to this
embodiment include those described in WO2006/046916.
Experimental Methods The following abbreviations have
been used: DMF L/ L/-dimethylformamide DMSO
dimethylsulphoxide THF tetrahydrofuran DMA
L/,L/-dimethylacetamide DCM dichloromethane. In the
examples the NMR spectra were measured on a Varian
Unity Inova spectrometer at a proton frequency of
either 300 or 400 MHz. Reactions that were heated by
microwace irradiation were pereperformed using a CEM
Discover Microwave. Examples having chiral centre
might appear in NMR as a mixture of rotamers. The MS
spectra were measured oneither an Agilent 1100 MSD
G1946D spectrometer or a Hewlett Packard HP1 100 MSD
G1946A spectrometer. Preparative HPLC separations were
performed using a Waters Symmetry (r) or Xterra (r)
column or Phenomenex Gemini (r) using 0.1% aqueous
trifluoroacetic acid: acetonitrile, 0.1 % aqueous
ammonia: acetonitrile or 0.1% ammonium acetate:
acetonitrile as the eluent. SCX and NH2 resin were
obtained from Varian Incorporated. Compound names were
generated using the commercially available 



chemical naming software package Index ACDLABS 8.0.
Example 1
L/-Cyclopropyl-3-[3-(2-fluoro-benzylamino)-2-oxo-2H-py
razin-1-yl]-4-methylbenzamide a)
3-[(Cyanomethyl)amino]-4-methyl-benzoic acid, methyl
ester To a stirred solution of
3-amino-4-methyl-benzoic acid, methyl ester (10.0 g)
in dry tetrahydrofuran was added L/
L/-diisopropylethylamine (12.6 mL) followed by the
addition of bromoacetonitrile (5.1 mL). The reaction
was heated at reflux under an atmosphere of nitrogen
with stirring for 12 h. Water was added and the
mixture extracted with ethyl acetate. The pooled
organics were washed with brine, dried (MgSO4) ,
filtered and the solvent removed under reduced
pressure to afford the subtitle compound as a solid
(12.4 g). MS: APCI(+ve) 178 (M+H+) . 1H NMR d(DMSO-d
6, 300MHz) 7.31 ( 1H, dd), 7.23 - 7.17 (2H, m), 5.91 (
1H, t), 4.33 (2H, d), 3.83 (3H, s), 2.17 (3H, s). b)
3-(3,5-Dibromo-2-oxo-2H-pyrazin-1-yl)-4-methyl-benzoic
acid, methyl ester To
3-[(cyanomethyl)amino]-4-methyl-benzoic acid, methyl
ester (Example 1a, 5.0 g) was added
1,2-dichlorobenzene (50 mL) and oxalyl bromide ( 11.5
mL). The reaction washeated at 1000C for four h before
the volatiles were removed under reduced pressure and
the residue azeotroped twice with toluene.
Purification (SiO2 chromatography eluting with
dichloromethane) afforded the subtitle compound as a
solid (7.2 g). MS: APCI(+ve) 401/ 403/ 405 (M+H+) . 1H
NMR d(DMSO-d6, 400MHz) 8.08 ( 1H, dd), 7.87 ( 1H, d),
7.46 ( 1H, d), 7.29 ( 1H, s), 3.92 (3H, s), 2.25 (3H,
s). c)
L/-Cyclopropyl-3-[3-(2-fluoro-benzylamino)-2-oxo-2H-py
razin-1-yl]-4-methylbenzamide To a stirred solution of
3-(3,5-dibromo-2-oxo-2/-/-pyrazin-1-yl)-4-methyl-benzo
ic acid, methyl ester (Example 1b, 0.1g) in
tetrahydrofuran ( 1 ml.) within a microwave vial was
added triethylamine (38 ml_) and
2-fluoro-benzenemethanamine (31 ml_). The reaction was
stirred overnight before the addition of
cyclopropylamine (0.13 ml.) and cyclopentylmagnesium
bromide (2M in diethyl ether, 750 ml_) dropwise. After
stirring for 30 minutes, ethanol (2 ml.) was added
followed by the addition of ammonium formate (0.3 g)
and 10% palladium on carbon (30 mg). The reaction
mixture was heated within a microwave for 60 minutes
at 100C before being cooled to room temperature,
filtered and washed with ethanol. The filtrate was
concentrated in vacuo. Purification by preparative
HPLC (Gemini column, 0.1% ammonia: acetonitrile
eluent) afforded the title compound as a solid (58
mg). MS: APCI(+ve) 393 (M+H+) . 1H NMR d(DMSO-d6,
400MHz) 8.44 ( 1H, d), 7.90 - 7.85 (2H, m), 7.76 ( 1H,
d), 7.50 ( 1H, d), 7.35 - 7.26 (2H, m), 7.20 - 7.13
(2H, m), 6.82 ( 1H, d), 6.72 ( 1H, d), 4.64 ( 1H, dd),
4.54 ( 1H, dd), 2.89 - 2.81 ( 1H, m), 2.12 (3H, s),
0.72 - 0.66 (2H, m), 0.58 - 0.53 (2H, m). The
following examples 2 - 49 (Table 1) were prepared and
purified in a similar manner to Example 1c. Example 2
L/-Cyclopropyl-4-methyl-3-[3-(4-methyl-1-piperazinyl)-
2-oxo-1(2/-/)-pyrazinyl]- benzamide Example
3/V-Cyclopropyl-3-[3-[[3-(dimethylamino)propyl]amino]-
2-oxo-1 (2/-/)-pyrazinyl]-4-methylbenzamide Example 4
L/-Cyclopropyl-4-methyl-3-[3-[[3-(4-methyl-1-piperazin
yl)propyl]amino]-2-oxo-1(2/-/)- pyrazinyl]-benzamide
Example 5
L/-Cyclopropyl-3-[3-[[2-(dimethylamino)ethyl]amino]-2-
oxo-1(2/-/)-pyrazinyl]-4-methylbenzamide Example 6
L/-Cyclopropyl-4-methyl-3-[3-[[3-(4-morpholinyl)propyl
]amino]-2-oxo-1(2/-/)-pyrazinyl]- benzamide Example 7
L/-Cyclopropyl-4-methyl-3-[3-(methylamino)-2-oxo-1(2/-
/)-pyrazinyl]-benzamide, Example 8
L/-Cyclopropyl-3-[3-[(3-methoxypropyl)amino]-2-oxo-1
(2H)-pyrazinyl]-4-methyl- benzamide Example 9
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[2-(2-pyridinyl)et
hyl]amino]-1 (2/-/)-pyrazinyl]- benzamide Example 10
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[(2-phenylethyl)ami
no]-1 (2H)-pyrazinyl]- benzamide Example 1 1
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[(phenylmethyl)amin
o]-1(2/-/)-pyrazinyl]- benzamide Example 12
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-(phenylamino)-1
(2/-/)-pyrazinyl]-benzamide Example 13
L/-Cyclopropyl-3-[3-[[(3-methoxyphenyl)methyl]amino]-2
-oxo-1(2/-/)-pyrazinyl]-4-methylbenzamide Example 14
4-Methyl-3-[3-[[[4-(4-methyl-1-piperazinyl)phenyl]meth
yl]amino]-2-oxo-1(2/-/)-pyrazinyl]- L/-
(i-methylpropyl)-benzamideExample 15
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[(1
R)-1-phenylethyl]amino]-1 (2H)-pyrazinyl]- benzamide
Example 16 L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[(1
f?)-1 ,2,3,4-tetrahydro-1 -naphthalenyl]amino]-1 (2H)-
pyrazinyl]-benzamide Example 17
L/-Cyclopropyl-3-[3-[[(1 R)-2,3-dihydro-1 H-inden-1
-yl]amino]-2-oxo-1 (2H)-pyrazinyl]-4- methyl-benzamide
Example 18
L/-Cyclopropyl-4-methyl-3-[3-[(1-methyl-1-phenylethyl)
amino]-2-oxo-1 (2H)-pyrazinyl]- benzamide Example 19
L/-Cyclopropyl-4-methyl-3-[3-[methyl(phenylmethyl)amin
o]-2-oxo-1 (2H)-pyrazinyl]- benzamide Example 20
L/-Cyclopropyl-3-[3-[[(4-methoxyphenyl)methyl]amino]-2
-oxo-1(2H)-pyrazinyl]-4-methylbenzamide Example 2 1
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[(1
S)-1-phenylethyl]amino]-1(2H)-pyrazinyl]- benzamide
Example 22
L/-Cyclopropyl-3-[3-[[(3-fluorophenyl)methyl]amino]-2-
oxo-1 (2H)-pyrazinyl]-4-methylbenzamide Example 23
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[(2-pyridinylmethyl
)amino]-1 (2H)-pyrazinyl]- benzamide Example 24
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[(3-pyridinylmethyl
)amino]-1 (2H)-pyrazinyl]- benzamideExample 25
/V-Cyclopropyl-4-methyl-3-[3-[[[4-(methylsulfonyl)phen
yl]methyl]amino]-2-oxo-1 (2/-/)- pyrazinyl]-benzamide
Example 26
L/-Cyclopropyl-3-[3-[[(2-methoxyphenyl)methyl]amino]-2
-oxo-1(2/-/)-pyrazinyl]-4-methylbenzamide Example 27
3-[3-[(1/-/-Benzimidazol-2-ylmethyl)amino]-2-oxo-1(2/-
/)-pyrazinyl]- L/-cyclopropyl-4-methylbenzamide
Example 28
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[(3-quinolinylmethy
l)amino]-1 (2/-/)-pyrazinyl]- benzamide 



Example 29 L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[(1
,2,3,4-tetrahydro-3-quinolinyl)methyl]amino]-1 (2/-/)-
pyrazinyl]-benzamide Example 30
L/-Cyclopropyl-3-[3-(3,4-dihydro-2(1/-/)-isoquinolinyl
)-2-oxo-1 (2/-/)-pyrazinyl]-4-methylbenzamide Example
3 1
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[(2-thienylmethyl)a
mino]-1 (2H)-pyrazinyl]- benzamide Example 32 3-[3-[(1
,3-Benzodioxol-5-ylmethyl)amino]-2-oxo-1
(2/-/)-pyrazinyl]-L/-cyclopropyl-4-methylbenzamide
Example 33
L/-Cyclopropyl-3-[3-[[(4-fluorophenyl)methyl]amino]-2-
oxo-1 (2/-/)-pyrazinyl]-4-methylbenzamide Example 34
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[1-phenyl-2-(1-pyr
rolidinyl)ethyl]amino]-1(2/-/)- pyrazinyl]-benzamide
Example
35/V-Cyclopropyl-4-methyl-3-[3-[[(1-methyl-4-phenyl-4-
pipe pdinyl)methyl]amino]-2-oxo-
1(2/-/)-pyrazinyl]-benzamide Example 36
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[(3-phenylpropyl)am
ino]-1 (2/-/)-pyrazinyl]-benzamide Example 37
L/-Cyclopropyl-3-[3-[[[4-(1
,1-dimethylethyl)phenyl]methyl]amino]-2-oxo-1(2/-/)-py
razinyl]-4- methyl-benzamide Example 38
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[(1
)-1-phenylpropyl]amino]-1 (2H)-pyrazinyl]- benzamide
Example 39
L/-Cyclopropyl-4-methyl-3-[3-[[(2-methylphenyl)methyl]
amino]-2-oxo-1 (2/-/)-pyrazinyl]- benzamide Example 40
/V-Cyclopropyl-4-methyl-3-[3-[[[3-[(4-methyl-1-piperaz
inyl)methyl]phenyl]methyl]amino]-2- oxo-1
(2/-/)-pyrazinyl]-benzamide Example 4 1
/V-Cyclopropyl-4-methyl-3-[3-[[[2-[(4-methyl-1-piperaz
inyl)methyl]phenyl]methyl]amino]-2- oxo-1
(2/-/)-pyrazinyl]-benzamide Example 42
L/-Cyclopropyl-4-methyl-3-[3-[[(4-methylphenyl)methyl]
amino]-2-oxo-1 (2/-/)-pyrazinyl]- benzamide Example 43
3-[3-[(Cyclohexylmethyl)amino]-2-oxo-1(2/-/)-pyrazinyl
]- L/-cyclopropyl-4-methyl-benzamide Example 44
3-[3-[([1 ,1'-Biphenyl]-2-ylmethyl)amino]-2-oxo-1
(2/-/)-pyrazinyl]-L/-cyclopropyl-4-methylbenzamide
Example 45
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[(4-phenoxyphenyl)
methyl]amino]-1(2/-/)-pyrazinyl]- benzamideExample 46
/V-Cyclopropyl-4-methyl-3-[3-[[(3-methylphenyl)methyl]
amino]-2-oxo-1 (2/-/)-pyrazinyl]- benzamide Example 47
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[(1
S,2f?)-2-phenylcyclopropyl]amino]-1(2/-/)-pyrazinyl]-
benzamide Example 48
L/-Cyclopropyl-4-methyl-3-[2-oxo-3-[[(1 S)-1
,2,3,4-tetrahydro-1-naphthalenyl]amino]-1(2/-/)-
pyrazinyl]-benzamide Example 49
L/-Cyclopropyl-3-[3-[(2,2-dimethylpropyl)amino]-2-oxo-
1(2/-/)-pyrazinyl]-4-methylbenzamide a) Where the
amine was present as the salt extra triethylamine was
used (38 ml_). b) Heating was required for the initial
displacement (120C for 60 minutes within a microwave)
before cooling followed by the addition of the
cyclopropylamine (0.13 ml.) and cyclopentylmagnesium
bromide (2M in diethyl ether, 750 ml_) dropwise. c)
Final purification by preparative HPLC (Gemini column,
0.1 % trifluroacetic acid:acetonitrile eluent) Table
1NOVEL COMPOUNDS 951 : A BIPHENYLOXYPROPANOIC ACID AS
CRTH2 MODULATOR AND INTERMEDIATES The present
invention relates to certain phenoxyacetic acids and
salts and solvates thereof useful as pharmaceutical
compounds for treating respiratory disorders,
pharmaceutical compositions containing them, and
processes for their preparation. Crystalline forms are
also disclosed. WO2004/089885 and WO 2006/021759
disclose a series of compounds which include amide
based compounds which are active at the CRTh2 receptor
and are expected to be useful for the treatment of
various respiratory diseases, including asthma and
COPD. It has now been found that a bi-aryl amide not
disclosed in the above applications is active at the
CRTh2 receptor and shows particularly beneficial
biological properties. The compound of the invention
combines high CRTh2 potency with a usefully long half
life and low metabolic turn over rate when measured in
human hepatocytes. In a first aspect the invention
therefore provides a compound of formula (I): as a
mixture of
(25)-2-({3'-chloro-4'-[(2,2-dimethylpyrrolidin-l-yl)ca
rbonyl]-5- fiuorobiphenyl-2-yl}oxy)propanoic acid and
(2i?)-2-({3'-chloro-4'-[(2,2- dimethylpyrrolidin-
1-yl)carbonyl]-5-fiuorobiphenyl-2-yl} oxy)propanoic
acid, or solvates thereof or pharmaceutically
acceptable salts thereof or solvates of
pharmaceutically acceptable salts. In an embodiment of
the invention the compound (I) is substantially in the
form of the (S) enantiomer. In one embodiment of the
invention the compound (I) is present in at least90%
(S) enantiomer, in another embodiment at least 95% (S)
enantiomer, and in another embodiment at least 99% (S)
enantiomer. A further embodiment of the invention
therefore comprises a compound of formula (I): (I) or
a solvate thereof or pharmaceutically acceptable salt
thereof or a solvate of a pharmaceutically acceptable
salt. As indicated above, the compound of formula (I)
is capable of existing in other stereo isomeric forms.
Other isomers including tautomers and mixtures thereof
also form an aspect of the present invention. It will
be understood that other isomers of the compounds of
formula (I), specifically
(2i?)-2-({3'-chloro-4'-[(2,2-dimethylpyrrolidin-l-yl)c
arbonyl]-5- fiuorobiphenyl-2-yl}oxy)propanoic acid
will be expected to exhibit CRTh2 activity, as will
mixtures of the (R) and (S) isomers. The compound of
formula (I) above may be converted to a solvate,
pharmaceutically acceptable salt, or a solvate of a
salt. In one embodiment of the invention the compound
is in the form of a basic addition salt. Basic
addition salts includes salts prepared from
pharmaceutically acceptable non-toxic bases including
inorganic and organic bases. Salts derived from
inorganic bases include, but are not limited to
aluminium, calcium, lithium, potassium, magnesium,
sodium, zinc and other metal salts. Salts derived from
pharmaceutically acceptable non-toxic bases include
salts of primary, secondary or tertiary amines,
substituted amines including naturally occurring
substituted amines, cyclic amines and basic ion
exchange resins, such as arginine, betaine,
benzathine, caffeine, choline, chloroprocaine,
cycloprocaine, N'N'-dibenzylethylenediamine,
diethanolamine, diethylamine, 2-diethyl-aminoethanol,
2-dimethylaminoethanol, ethanolamine, ethylendiamine,
N-ethyl-morpholine, N-ethyl piperidine, glucamine,
glucosamine,histidine, hydrabamine, isopropylamine,
lysine, meglumine, morpholine, piperazine, piperidine,
polyamine resins, procaine, purines, tertiary
butylamine (2-methylpropan-2- amine), theobromine,
triethylamine, trimethylamine, tripropylamine,
tromethamine, and 



the likethanolamine and the like, as well as non-toxic
ammonium and quaternary ammonium, cations including,
but not limited to, ammonium, tetramethylammonium,
tetraethylammonium. In one embodiment of the invention
the compound of formula (I) is in the form of the 2-
methylpropan-2-amine salt. Solvates, including
hydrates, form a further aspect of the invention, as
do solvates of salts, such as solvates of
2-methylpropan-2-amine salts. The compounds of the
invention can be prepared according to the procedures
given in the examples below. Alternatively the
compound can be prepared as a mixture of enantiomers
which can then be separated and purified using
techniques known in the art to give the pure or
substantially pure (S) isomer, for example using
chromatography. As a further alternative, isomers of
intermediate compounds, such as compound (If), can be
separated prior to de-esterification. Intermediate
compounds of formulae (Ia), (Ic), (Id) and (If) as
defined in the examples herein are novel and each form
an embodiment of the invention. In a further aspect
the invention provides a process for the preparation
of a compound of formula (I) which comprises: reaction
of a compound of formula (Id): with a compound of
formula (Ie):in which R is an ester forming group,
followed by de-esterification of the resulting
derivative and optionally forming a pharmaceutically
acceptable salt, solvate or solvate of a salt. The
ester forming group R is typically C1-6alkyl,
preferably methyl. The reaction is suitably carried
out in a suitable solvent at elevated temperature, in
one embodiment using the conditions specified in the
examples herein. Crystalline forms of compounds of
formula (I) and salts/solvates thereof form a further
aspect of the invention. One embodiment of the
invention relates to crystalline forms of compounds of
formula (I) in free acid form and as the the
2-methylpropan-2-amine salt as defined and exemplified
herein. The compound of the invention, or a
pharmaceutically acceptable salt/solvate thereof, and
crystalline forms as defined herein, can be used in
the treatment of: 1. respiratory tract: obstructive
diseases of the airways including: asthma, including
bronchial, allergic, intrinsic, extrinsic,
exercise-induced, drug-induced (including aspirin and
NSAID-induced) and dust-induced asthma, both
intermittent and persistent and of all severities, and
other causes of airway hyper-responsiveness; chronic
obstructive pulmonary disease (COPD); bronchitis,
including infectious and eosinophilic bronchitis;
emphysema; bronchiectasis; cystic fibrosis;
sarcoidosis; farmer's lung and related diseases;
hypersensitivity pneumonitis; lung fibrosis, including
cryptogenic fibrosing alveolitis, idiopathic
interstitial pneumonias, fibrosis complicating
anti-neoplastic therapy and chronic infection,
including tuberculosis and aspergillosis and other
fungal infections; complications of lung
transplantation; vasculitic and thrombotic disorders
of the lung vasculature, and pulmonary hypertension;
antitussive activity including treatment of chronic
cough associated with inflammatory and secretory
conditions of the airways, and iatrogenic cough; acute
and chronic rhinitis including rhinitis medicamentosa,
and vasomotor rhinitis; perennial and seasonal
allergic rhinitis including rhinitis nervosa
(hayfever); nasal polyposis; acute viral infection
including the common cold, and infection due to
respiratory syncytial virus, influenza, coronavirus
(including SARS) and adenovirus; 2. bone and joints:
arthritides associated with or including
osteoarthritis/osteoarthrosis, both primary and
secondary to, for example, congenital hip dysplasia;
cervical and lumbar spondylitis, and low back and neck
pain; rheumatoid arthritis and Still's disease;
seronegative spondyloarthropathies including
ankylosing spondylitis, psoriatic arthritis, reactive
arthritis and undifferentiated spondarthropathy;
septic arthritis and other infection-related
arthopathies and bone disorders such as tuberculosis,
including Potts' disease and Poncet's syndrome; acute
and chronic crystalinduced synovitis including urate
gout, calcium pyrophosphate deposition disease, and
calcium apatite related tendon, bursal and synovial
inflammation; Behcet's disease; primary and secondary
Sjogren's syndrome; systemic sclerosis and limited
scleroderma; systemic lupus erythematosus, mixed
connective tissue disease, and undifferentiated
connective tissue disease; inflammatory myopathies
including dermatomyositits and polymyositis;
polymalgia rheumatica; juvenile arthritis including
idiopathic inflammatory arthritides of whatever joint
distribution and associated syndromes, and rheumatic
fever and its systemic complications; vasculitides
including giant cell arteritis, Takayasu's arteritis,
Churg-Strauss syndrome, polyarteritis nodosa,
microscopic polyarteritis, and vasculitides associated
with viral infection, hypersensitivity reactions,
cryoglobulins, and paraproteins; low back pain;
Familial Mediterranean fever, Muckle-Wells syndrome,
and Familial Hibernian Fever, Kikuchi disease;
drug-induced arthalgias, tendonititides, and
myopathies; 3. pain and connective tissue remodelling
of musculoskeletal disorders due to injury [for
example sports injury] or disease: arthitides (for
example rheumatoid arthritis, osteoarthritis, gout or
crystal arthropathy), other joint disease (such as
intervertebral disc degeneration or temporomandibular
joint degeneration), bone remodelling disease (such as
osteoporosis, Paget's disease or osteonecrosis),
polychondritits, scleroderma, mixed connective tissue
disorder, spondyloarthropathies or periodontal disease
(such as periodontitis); 4. skin: psoriasis, atopic
dermatitis, contact dermatitis or other eczematous
dermatoses, and delayed-type hypersensitivity
reactions; phyto- and photodermatitis; seborrhoeic
dermatitis, dermatitis herpetiformis, lichen planus,
lichen sclerosus etatrophica, pyoderma gangrenosum,
skin sarcoid, discoid lupus erythematosus, pemphigus,
pemphigoid, epidermolysis bullosa, urticaria,
angioedema, vasculitides, toxic erythemas, cutaneous
eosinophilias, alopecia areata, male-pattern baldness,
Sweet's syndrome, Weber- Christian syndrome, erythema
multiforme; cellulitis, both infective and
non-infective; panniculitis;cutaneous lymphomas,
non-melanoma skin cancer and other dysplastic lesions;
drug-induced disorders including fixed drug eruptions;
5. eyes: blepharitis; conjunctivitis, including
perennial and vernal allergic conjunctivitis; iritis;
anterior and posterior uveitis; choroiditis;
autoimmune; degenerative or inflammatory disorders
affecting the retina; ophthalmitis including
sympathetic ophthalmitis; sarcoidosis; infections
including viral , fungal, and bacterial; 6.
gastrointestinal tract: glossitis, gingivitis,
periodontitis; oesophagitis, including reflux;
eosinophilic gastro-enteritis, mastocytosis, Crohn's
disease, colitis including ulcerative colitis,
proctitis, pruritis ani; coeliac disease, irritable
bowel syndrome, and food-related allergies which may
have effects remote from the gut (for example
migraine, rhinitis or eczema); 7. abdominal:
hepatitis, including autoimmune, alcoholic and viral;
fibrosis and cirrhosis of the liver; cholecystitis;
pancreatitis, both acute and chronic; 8.
genitourinary: nephritis including interstitial and
glomerulonephritis; nephrotic syndrome; cystitis
including acute and chronic (interstitial) cystitis
and Hunner's ulcer; acute and chronic urethritis,
prostatitis, epididymitis, oophoritis and salpingitis;
vulvo vaginitis; Peyronie's disease; erectile
dysfunction (both male and female); 9. allograft
rejection: acute and chronic following, for example,
transplantation of kidney, heart, liver, lung, bone
marrow, skin or cornea or following blood transfusion;
or chronic graft versus host disease; 10. CNS:
Alzheimer's disease and other dementing disorders
including CJD and nvCJD; amyloidosis; multiple
sclerosis and other demyelinating syndromes; cerebral
atherosclerosis and vasculitis; temporal arteritis;
myasthenia gravis; acute and chronic pain (acute,
intermittent or persistent, whether of central or
peripheral origin) including visceral pain, headache,
migraine, trigeminal neuralgia, atypical facial pain,
joint and bone pain, pain arising from cancer and
tumor invasion, neuropathic pain syndromes including
diabetic, post-herpetic, and HIV-associated
neuropathies; neurosarcoidosis; central andperipheral
nervous system complications of malignant, infectious
or autoimmune processes; 11. other auto-immune and
allergic disorders including Hashimoto's thyroiditis,
Graves' disease, Addison's disease, diabetes mellitus,
idiopathic thrombocytopaenic 



purpura, eosinophilic fasciitis, hyper-IgE syndrome,
antiphospholipid syndrome; 12. other disorders with an
inflammatory or immunological component; including
acquired immune deficiency syndrome (AIDS), leprosy,
Sezary syndrome, and paraneoplastic syndromes; 13.
cardiovascular: atherosclerosis, affecting the
coronary and peripheral circulation; pericarditis;
myocarditis , inflammatory and auto-immune
cardiomyopathies including myocardial sarcoid;
ischaemic reperfusion injuries; endocarditis,
valvulitis, and aortitis including infective (for
example syphilitic); vasculitides; disorders of the
proximal and peripheral veins including phlebitis and
thrombosis, including deep vein thrombosis and
complications of varicose veins; 14. oncology:
treatment of common cancers including prostate,
breast, lung, ovarian, pancreatic, bowel and colon,
stomach, skin and brain tumors and malignancies
affecting the bone marrow (including the leukaemias)
and lymphoproliferative systems, such as Hodgkin's and
non-Hodgkin's lymphoma; including the prevention and
treatment of metastatic disease and tumour
recurrences, and paraneoplastic syndromes; and, 15.
gastrointestinal tract: Coeliac disease, proctitis,
eosinopilic gastro-enteritis, mastocytosis, Crohn's
disease, ulcerative colitis, microscopic colitis,
indeterminant colitis, irritable bowel disorder,
irritable bowel syndrome, non-inflammatory diarrhea,
foodrelated allergies which have effects remote from
the gut, e.g., migraine, rhinitis and eczema. 16.
Diseases associated with raised levels of PGD2 or its
metabolites. Thus, the present invention provides a
compound of formula (I), or a
pharmaceutically-acceptable salt or solvate thereof,
as hereinbefore defined for use in therapy. Preferably
the compounds of the invention are used to treat
diseases in which the chemokine receptor belongs to
the CRTh2 receptor subfamily. Particular conditions
which can be treated with the compounds of the
invention are asthma, rhinitis, COPD, and other
diseases in which raised levels OfPGD or
itsmetabolites. It is preferred that the compound of
the invention are used to treat asthma, rhinitis or
COPD. In a further aspect, the present invention
provides the use of a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof,
as hereinbefore defined in the manufacture of a
medicament for use in therapy. In a further aspect,
the present invention provides the use of a compound
or formula (I), or a pharmaceutically acceptable salt
or solvate thereof, as hereinbefore defined in the
manufacture of a medicament for use in therapy in
combination with drugs used to treat asthma, rhinitis
or COPD (such as inhaled and oral steroids, inhaled
b2- receptor agonists and oral leukotriene receptor
antagonists). The invention further relates to
combination therapies wherein a compound of the
invention, or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition or
formulation comprising a compound of the invention, is
administered concurrently or sequentially or as a
combined preparation with another therapeutic agent or
agents, for the treatment of one or more of the
conditions listed. In particular, for the treatment of
the inflammatory diseases such as (but not restricted
to) rheumatoid arthritis, osteoarthritis, asthma,
allergic rhinitis, chronic obstructive pulmonary
disease (COPD), psoriasis, and inflammatory bowel
disease, the compounds of the invention may be
combined with agents listed below. Non-steroidal
anti-inflammatory agents (hereinafter NSAIDs)
including non selective cyclo-oxygenase COX-I / COX-2
inhibitors whether applied topically or systemically
(such as piroxicam, diclofenac, propionic acids such
as naproxen, flurbiprofen, fenoprofen, ketoprofen and
ibuprofen, fenamates such as mefenamic acid,
indomethacin, sulindac, azapropazone, pyrazolones such
as phenylbutazone, salicylates such as aspirin);
selective COX-2 inhibitors (such as meloxicam,
celecoxib, rofecoxib, valdecoxib, lumarocoxib,
parecoxib and etoricoxib); cyclo-oxygenase inhibiting
nitric oxide donors (CINODs); glucocorticosteroids
(whether administered by topical, oral, intramuscular,
intravenous, or intra-articular routes); methotrexate;
leflunomide; hydroxychloroquine; d-penicillamine;
auranofin or other parenteral or oral gold
preparations; analgesics; diacerein; intra-articular
therapies such as hyaluronic acid derivatives; and
nutritional supplements such as glucosamine.The
present invention still further relates to the
combination of a compound of the invention, or a
pharmaceutically acceptable salt thereof, together
with a cytokine or agonist or antagonist of cytokine
function, (including agents which act on cytokine
signalling pathways such as modulators of the SOCS
system) including alpha-, beta-, and gammainterferons;
insulin- like growth factor type I (IGF-I);
interleukins (IL) including ILl to 17, and interleukin
antagonists or inhibitors such as anakinra; tumour
necrosis factor alpha (TNF- a) inhibitors such as
anti-TNF monoclonal antibodies (for example
infliximab; adalimumab, and CDP-870) and TNF receptor
antagonists including immunoglobulin molecules (such
as etanercept) and low-molecular-weight agents such as
pentoxyfylline. In addition the invention relates to a
combination of a compound of the invention, or a
pharmaceutically acceptable salt thereof, with a
monoclonal antibody targeting BLymphocytes (such as
CD20 (rituximab), MRA-aIL16R and T-Lymphocytes,
CTLA4-Ig, HuMax 11-15). The present invention still
further relates to the combination of a compound of
the invention, or a pharmaceutically acceptable salt
thereof, with a modulator of chemokine receptor
function such as an antagonist of CCRl, CCR2, CCR2A,
CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCR9, CCRlO
and CCRl 1 (for the C-C family); CXCRl, CXCR2, CXCR3,
CXCR4 and CXCR5 (for the C-X-C family) and CX3CRl for
the C-X3- C family. The present invention further
relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt
thereof, with an inhibitor of matrix metalloprotease
(MMPs), i.e., the stromelysins, the collagenases, and
the gelatinases, as well as aggrecanase; especially
collagenase-1 (MMP-I), collagenase-2 (MMP-8),
collagenase-3 (MMP-13), stromelysin-1 (MMP-3),
stromelysin-2 (MMP-IO), and stromelysin-3 (MMP-1 1)
and MMP-9 and MMP-12, including agents such as
doxycycline. The present invention still further
relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt
thereof, and a leukotriene biosynthesis inhibitor,
5-lipoxygenase (5-LO) inhibitor or 5-lipoxygenase
activating protein (FLAP) antagonist such as;
zileuton; ABT-761; fenleuton; tepoxalin; Abbott-79175;
Abbott-85761;
aN-(5-substituted)-thiophene-2-alkylsulfonamide;
2,6-di-tert-butylphenolhydrazones; a
methoxytetrahydropyrans such as Zeneca ZD-2138; the
compound SB-210661; a pyridinyl-substituted
2-cyanonaphthalene compound such as L-739,010; a
2-cyanoquinoline compound such as L-746,530; or an
indole or quinoline compound such as MK-591, MK-886,
and BAY x 1005. The present invention further relates
to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, and a
receptor antagonist for leukotrienes (LT) B4, LTC4,
LTD4, and LTE4. selected from the group consisting of
the phenothiazin-3-ls such as L-65 1,392; amidino
compounds such as CGS-25019c; benzoxalamines such as
ontazolast; benzenecarboximidamides such as BIIL
284/260; and compounds such as zafirlukast, ablukast,
montelukast, pranlukast, verlukast (MK-679), RG-12525,
Ro-245913, iralukast (CGP 45715A), and BAY x 7195. The
present invention still further relates to the
combination of a compound of the invention, or a
pharmaceutically acceptable salt thereof, and a
phosphodiesterase (PDE) inhibitor such as a
methylxanthanine including theophylline and
aminophylline; a selective PDE isoenzyme inhibitor
including a PDE4 inhibitor an inhibitor of the isoform
PDE4D, or an inhibitor of PDE5. The present invention
further relates to the combination of a compound of
the invention, or a pharmaceutically acceptable salt
thereof, and a histamine type 1 receptor antagonist
such as cetirizine, loratadine, desloratadine,
fexofenadine, acrivastine, 



terfenadine, astemizole, azelastine, levocabastine,
chlorpheniramine, promethazine, cyclizine, or
mizolastine; applied orally, topically or
parenterally. The present invention still further
relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt
thereof, and a proton pump inhibitor (such as
omeprazole) or a gastroprotective histamine type 2
receptor antagonist. The present invention further
relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt
thereof, and an antagonist of the histamine type 4
receptor. The present invention still further relates
to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, and an
alpha- l/alpha-2 adrenoceptor agonist vasoconstrictor
sympathomimetic agent, such as propylhexedrine,
phenylephrine, phenylpropanolamine, ephedrine,
pseudoephedrine, naphazoline hydrochloride,
oxymetazoline hydrochloride, tetrahydrozoline
hydrochloride, xylometazoline hydrochloride,
tramazoline hydrochloride or ethylnorepinephrine
hydrochloride.The present invention further relates to
the combination of a compound of the invention, or a
pharmaceutically acceptable salt thereof, and an
anticholinergic agents including muscarinic receptor
(Ml, M2, and M3) antagonist such as atropine,
hyoscine, glycopyrrrolate, ipratropium bromide,
tiotropium bromide, oxitropium bromide, pirenzepine or
telenzepine. The present invention still further
relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt
thereof, and a beta-adrenoceptor agonist (including
beta receptor subtypes 1-4) such as isoprenaline,
salbutamol, formoterol, salmeterol, terbutaline,
orciprenaline, bitolterol mesylate, or pirbuterol, or
a chiral enantiomer thereof. The present invention
further relates to the combination of a compound of
the invention, or a pharmaceutically acceptable salt
thereof, and a chromone, such as sodium cromoglycate
or nedocromil sodium. The present invention still
further relates to the combination of a compound of
the invention, or a pharmaceutically acceptable salt
thereof, with a glucocorticoid, such as fiunisolide,
triamcinolone acetonide, beclomethasone dipropionate,
budesonide, fluticasone propionate, ciclesonide or
mometasone furoate. The present invention further
relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt
thereof, with an agent that modulates a nuclear
hormone receptor such as PPARs. The present invention
still further relates to the combination of a compound
of the invention, or a pharmaceutically acceptable
salt thereof, together with an immunoglobulin (Ig) or
Ig preparation or an antagonist or antibody modulating
Ig function such as anti-IgE (for example omalizumab).
The present invention further relates to the
combination of a compound of the invention, or a
pharmaceutically acceptable salt thereof, and another
systemic or topicallyapplied anti-inflammatory agent,
such as thalidomide or a derivative thereof, a
retinoid, dithranol or calcipotriol. The present
invention still further relates to the combination of
a compound of the invention, or a pharmaceutically
acceptable salt thereof, and combinations of
aminosalicylates and sulfapyridine such as
sulfasalazine, mesalazine, balsalazide, andolsalazine;
and immunomodulatory agents such as the thiopurines,
and corticosteroids such as budesonide. The present
invention further relates to the combination of a
compound of the invention, or a pharmaceutically
acceptable salt thereof, together with an
antibacterial agent such as a penicillin derivative, a
tetracycline, a macrolide, a beta-lactam, a
fluoroquinolone, metronidazole, an inhaled
aminoglycoside; an antiviral agent including
acyclovir, famciclovir, valaciclovir, ganciclovir,
cidofovir, amantadine, rimantadine, ribavirin,
zanamavir and oseltamavir; a protease inhibitor such
as indinavir, nelfinavir, ritonavir, and saquinavir; a
nucleoside reverse transcriptase inhibitor such as
didanosine, lamivudine, stavudine, zalcitabine or
zidovudine; or a non-nucleoside reverse transcriptase
inhibitor such as nevirapine or efavirenz. The present
invention still further relates to the combination of
a compound of the invention, or a pharmaceutically
acceptable salt thereof, and a cardiovascular agent
such as a calcium channel blocker, a beta-adrenoceptor
blocker, an angiotensin-converting enzyme (ACE)
inhibitor, an angiotensin-2 receptor antagonist; a
lipid lowering agent such as a statin or a fibrate; a
modulator of blood cell morphology such as
pentoxyfylline; thrombolytic, or an anticoagulant such
as a platelet aggregation inhibitor. The present
invention further relates to the combination of a
compound of the invention, or a pharmaceutically
acceptable salt thereof, and a CNS agent such as an
antidepressant (such as sertraline), an
anti-Parkinsonian drug (such as deprenyl, L-dopa,
ropinirole, pramipexole, a MAOB inhibitor such as
selegine and rasagiline, a comP inhibitor such as
tasmar, an A-2 inhibitor, a dopamine reuptake
inhibitor, an NMDA antagonist, a nicotine agonist, a
dopamine agonist or an inhibitor of neuronal nitric
oxide synthase), or an anti-Alzheimer's drug such as
donepezil, rivastigmine, tacrine, a COX-2 inhibitor,
propentofylline or metrifonate. The present invention
still further relates to the combination of a compound
of the invention, or a pharmaceutically acceptable
salt thereof, and an agent for the treatment of acute
or chronic pain, such as a centrally or
peripherally-acting analgesic (for example an opioid
or derivative thereof), carbamazepine, phenytoin,
sodium valproate, amitryptiline or other
anti-depressant agent-s, paracetamol, or a
non-steroidal anti-inflammatory agent. The present
invention further relates to the combination of a
compound of the invention, or a pharmaceutically
acceptable salt thereof, together with a parenterally
ortopically-applied (including inhaled) local
anaesthetic agent such as lignocaine or a derivative
thereof. A compound of the present invention, or a
pharmaceutically acceptable salt thereof, can also be
used in combination with an anti-osteoporosis agent
including a hormonal agent such as raloxifene, or a
biphosphonate such as alendronate. The present
invention still further relates to the combination of
a compound of the invention, or a pharmaceutically
acceptable salt thereof, together with a : (i)
tryptase inhibitor; (ii) platelet activating factor
(PAF) antagonist; (iii) interleukin converting enzyme
(ICE) inhibitor; (iv) IMPDH inhibitor; (v) adhesion
molecule inhibitors including VLA-4 antagonist; (vi)
cathepsin; (vii) kinase inhibitor such as an inhibitor
of tyrosine kinase (such as Btk, Itk, Jak3 or MAP, for
example Gefitinib or Imatinib mesylate), a serine /
threonine kinase (such as an inhibitor of a MAP kinase
such as p38, JNK, protein kinase A, B or C, or IKK),
or a kinase involved in cell cycle regulation (such as
a cylin dependent kinase); (viii) glucose-6 phosphate
dehydrogenase inhibitor; (ix) kinin-B.subl. - or
B.sub2. -receptor antagonist; (x) anti-gout agent, for
example colchicine; (xi) xanthine oxidase inhibitor,
for example allopurinol; (xii) uricosuric agent, for
example probenecid, sulfinpyrazone or benzbromarone;
(xiii) growth hormone secretagogue; (xiv) transforming
growth factor (TGFb); (xv) platelet-derived growth
factor (PDGF); (xvi) fibroblast growth factor for
example basic fibroblast growth factor (bFGF); (xvii)
granulocyte macrophage colony stimulating factor
(GM-CSF); (xviii) capsaicin cream; (xix) tachykinin
NK.sub 1. or NK.sub3. receptor antagonist such as
NKP-608C, SB-233412 (talnetant) or D-4418; (xx)
elastase inhibitor such as UT-77 or ZD-0892; (xxi)
TNF-alpha converting enzyme inhibitor (TACE); (xxii)
induced nitric oxide synthase (iNOS) inhibitor;
(xxiii) inhibitor of P38; (xxiv) agent modulating the
function of Toll-like receptors (TLR), (xxv) agent
modulating the activity of purinergic receptors such
as P2X7; or (xxvi) inhibitor of transcription factor
activation such as NFkB, API, or STATS. A compound of
the invention, or a pharmaceutically acceptable salt
thereof, can also be used in combination with an
existing therapeutic agent for the treatment of
cancer, for example suitable agents include: (i) an
antiproliferative/antineoplastic drug or a combination
thereof, as used in medical 



oncology, such as an alkylating agent (for example
cis-platin, carboplatin, cyclophosphamide, nitrogen
mustard, melphalan, chlorambucil, busulphan or
anitrosourea); an antimetabolite (for example an
antifolate such as a fluoropyrimidine like
5-fluorouracil or tegafur, raltitrexed, methotrexate,
cytosine arabinoside, hydroxyurea, gemcitabine or
paclitaxel); an antitumour antibiotic (for example an
anthracycline such as adriamycin, bleomycin,
doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin or mithramycin); an
antimitotic agent (for example a vinca alkaloid such
as vincristine, vinblastine, vindesine or vinorelbine,
or a taxoid such as taxol or taxotere); or a
topoisomerase inhibitor (for example an
epipodophyllotoxin such as etoposide, teniposide,
amsacrine, topotecan or a camptothecin); (ii) a
cytostatic agent such as an antioestrogen (for example
tamoxifen, toremifene, raloxifene, droloxifene or
iodoxyfene), an oestrogen receptor down regulator (for
example fulvestrant), an antiandrogen (for example
bicalutamide, flutamide, nilutamide or cyproterone
acetate), a LHRH antagonist or LHRH agonist (for
example goserelin, leuprorelin or buserelin), a
progestogen (for example megestrol acetate), an
aromatase inhibitor (for example as anastrozole,
letrozole, vorazole or exemestane) or an inhibitor of
5a-reductase such as finasteride; (iii) an agent which
inhibits cancer cell invasion (for example a
metalloproteinase inhibitor like marimastat or an
inhibitor of urokinase plasminogen activator receptor
function); (iv) an inhibitor of growth factor
function, for example: a growth factor antibody (for
example the anti-erbb2 antibody trastuzumab, or the
anti-erbbl antibody cetuximab [C225]), a farnesyl
transferase inhibitor, a tyrosine kinase inhibitor or
a serine/threonine kinase inhibitor, an inhibitor of
the epidermal growth factor family (for example an
EGFR family tyrosine kinase inhibitor such as
N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib),
N-(3-ethynylphenyl)-6,7-bis(2-
methoxyethoxy)quinazolin-4-amine (erlotinib) or
6-acrylamido-N-(3-chloro-4-
fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amin
e (CI 1033)), an inhibitor of the platelet-derived
growth factor family, or an inhibitor of the
hepatocyte growth factor family; (v) an antiangiogenic
agent such as one which inhibits the effects of
vascular endothelial growth factor (for example the
anti-vascular endothelial cell growth factor antibody
bevacizumab, a compound disclosed in WO 97/22596, WO
97/30035, WO 97/32856 or WO 98/13354), or a compound
that works by another mechanism (for example linomide,
an inhibitor of integrin avb3 function or an
angiostatin);(vi) a vascular damaging agent such as
combretastatin A4, or a compound disclosed in WO
99/02166, WO 00/40529, WO 00/41669, WO 01/92224, WO
02/04434 or WO 02/08213; (vii) an agent used in
antisense therapy, for example one directed to one of
the targets listed above, such as ISIS 2503, an
anti-ras antisense; (viii) an agent used in a gene
therapy approach, 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; or (ix) an
agent used in an immunotherapeutic approach, 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. In a still
further aspect, the present invention provides the use
of a compound of formula (I), or a pharmaceutically
acceptable salt or solvate thereof, as hereinbefore
defined in the manufacture of a medicament for the
treatment of human diseases or conditions in which
modulation of CRTh2 receptor activity is beneficial.
In the context of the present specification, the term
"therapy" also includes "prophylaxis" unless there are
specific indications to the contrary. The terms
"therapeutic" and "therapeutically" should be
construed accordingly. The invention still further
provides a method of treating diseases mediated by
PGD2 or its metabolites wherein the prostanoid binds
to its receptor (especially CRTh2) receptor, which
comprises administering to a patient a therapeutically
effective amount of a compound of formula (I), or a
pharmaceutically acceptable salt, solvate or prodrug
thereof, as hereinbefore defined. The invention also
provides a method of treating an inflammatory disease,
especially psoriasis, in a patient suffering from, or
at risk of, said disease, which comprises
administering to the patient a therapeutically
effective amount of a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof,
as hereinbefore defined.For the above-mentioned
therapeutic uses the dosage administered will, of
course, vary with the compound employed, the mode of
administration, the treatment desired and the disorder
indicated. For the above-mentioned therapeutic uses
the dosage administered will, of course, vary with the
compound employed, the mode of administration, the
treatment desired and the disorder indicated. The
compound of formula (I), prodrugs and pharmaceutically
acceptable salts and solvates thereof may be used on
their own but will generally be administered in the
form of a pharmaceutical composition in which the
formula (I) compound/salt/solvate (active ingredient)
is in association with a pharmaceutically acceptable
adjuvant, diluent or carrier. Depending on the mode of
administration, the pharmaceutical composition will
preferably comprise from 0.05 to 99 %w (per cent by
weight), more preferably from 0.05 to 80 %w, still
more preferably from 0.10 to 70 %w, and even more
preferably from 0.10 to 50 %w, of active ingredient,
all percentages by weight being based on total
composition. The present invention also provides a
pharmaceutical composition comprising a compound of
formula (I), or a pharmaceutically acceptable salt or
solvate thereof, as herein before defined, in
association with a pharmaceutically acceptable
adjuvant, diluent or carrier. The pharmaceutical
compositions may be administered topically (e.g. to
the lung and/or airways or to the skin) in the form of
solutions, suspensions, heptafluoroalkane aerosols and
dry powder formulations; or systemically, e.g. by oral
administration in the form of tablets, capsules,
syrups, powders or granules, or by parenteral
administration in the form of solutions or
suspensions, or by subcutaneous administration or by
rectal administration in the form of suppositories or
transdermally . Preferably the compound of the
invention is administered orally. The invention will
now be illustrated by the following non-limiting
examples in which, unless stated otherwise: (i) the
title and sub-titled compounds of the examples and
methods were named using the ACD labs/name program
(version 8.0) from Advanced Chemical Development Inc,
Canada; (ii) unless stated otherwise, reverse phase
preparative HPLC (RPHPLC) was conducted using a
Symmetry, NovaPak or Ex-Terra reverse phase silica
column;(iii) flash column chromatography refers to
normal phase silica chromatography; (iv) solvents were
dried with MgSO or Na SO ; (v) Evaporations were
carried out by rotary evaporation in vacuo and work-up
procedures were carried out after removal of residual
solids such as drying agents by filtration; (vi)
Unless otherwise stated, operations were carried out
at ambient temperature, that is in the range 10-400C
and under an atmosphere of an inert gas such as argon
or nitrogen; (vii) yields are given for illustration
only and are not necessarily the maximum attainable;
(viii) the structures of the end-products of formula
(I) were confirmed by nuclear (generally proton)
magnetic resonance (NMR) and mass spectral techniques;
peak multiplicities are shown as follows: s, singlet;
d, doublet; t, triplet; m, multiplet; br, broad; q,
quartet, quin, quintet. 1H NMR data is quoted in the
form of delta values for major diagnostic protons,
given in parts per million (ppm) relative to
tetramethylsilane (TMS) as 



an internal standard; (ix) intermediates were
characterised by thin layer chromatography (TLC),
highperformance liquid chromatography (HPLC), mass
spectrometry (MS), infra-red (IR) or NMR analysis; (x)
mass spectra (MS): generally only ions which indicate
the parent mass are reported when given; MM =
MultiMode; (xi) the following abbreviations are used:
EtOAc Ethyl acetate DMF 7V,7V-Dimethylformamide NMP
L/-Methylpyrrolidinone MgSO4 Magnesium sulphate THF
Tetrahydrofuran RT ROOM TEMPERATURE DCM
Dichloromethane MeCN AcetonitrileExample 1: (2
)-2-({3'-chloro-4f-[(2,2-dimethylpyrrolidin-l-yl)carbo
nyl]-5- fluorobiphenyl-2-yl} oxy)propanoic acid a)
3-Chloro-5 f-fluoro-2 f-methoxybiphenyl-4-carboxylic
acid 4-Bromo-2-chlorobenzoic acid (1.1 g) and
5-fluoro-2-methoxyphenylboronic acid (0.94 g) were
suspended in toluene (20 mL) and ethanol (20 mL).
Aqueous 2M sodium carbonate solution (16 mL) and
tetrakis(triphenylphosphine) palladium(O) (0.14 g)
were added and the reaction was heated at 95 0C for 20
h. The mixture was diluted with water, extracted with
diethyl ether (discarded). The aqueous layer was
acidified with aqueous 2M hydrochloric acid, extracted
with ethyl acetate, dried (MgSO ) and concentrated
under reduced pressure to give the sub titled product
as a cream solid (1.25 g). MS: APCI(-ve) 279 b)
2,2-Dimethylpyrrolidine hydrochloride salt N-/ HCI"H
5,5-Dimethyl-l-pyrroline- L/-oxide (2 g) in ethanol
(40 mL) containing 10% Pd/C (0.5 g) was stirred under
an atmosphere of hydrogen (4 bar) overnight. The
mixture was flushed with nitrogen, filtered through
Celite and the filtrate was treated with 4M HCl in
dioxane (5 mL). The solution was concentrated under
reduced pressure and azeotroped with toluene (x2) to
give the sub titled product as an off-white solid (2.
10 g). IH NMR: d (CDCl3) 9.52 (2H, bs), 3.46-3.37 (2H,
m), 2.15-2.01 (2H, m), 1.91-1.85 (2H, t), 1.55 (6H,
s).c) l-[(3-Chloro-5 f-fluoro-2
f-methoxybiphenyl-4-yl)carbonyl]-2,2-dimethylpyrrolidi
ne The product from step a) (1.25 g) in DCM (20 mL)
was treated with oxalyl chloride (0.44 mL) and a drop
of DMF. The mixture was stirred at rt for 1 h and
concentrated under reduced pressure to give an oil
which was azeotroped with toluene. This acid chloride
was dissolved in DCM (10 mL) and treated with the
product from b) (0.60 g) followed by triethylamine
(0.4 mL) and the reaction was stirred at rt overnight.
The organic layer was diluted with DCM and washed with
water, dried (MgSO ) and concentrated under reduced
pressure to give the sub titled product as a cream
solid (0.6 g). MS: APCI(+ve) 362 d) 3f-Chloro-4
f-[(2,2-dimethylpyrrolidin-l-yl)carbonyl]-5-fluorobiph
enyl-2-ol The product from step c) (0.6 g) in DCM (10
mL) was treated with 1.0 M boron tribromide in DCM (5
mL) and the reaction was stirred at rt overnight. The
reaction was diluted with DCM and washed with ice
water, dried (MgSO ) and concentrated under reduced
pressure to give the sub titled product as a solid
(0.5 g). MS: APCI(-ve) 346 IH NMR (300 MHz, D6-DMSO) d
7.69 (IH, d), 7.59 (IH, dd), 7.34 (IH, d), 7.19 (IH,
dd), 7.05 (IH, td), 6.95 (IH, dd), 3.17 (2H, t), 1.87
- 1.71 (4H, m), 1.52 (6H, s). e) Methyl
(2/f)-2-{[(4-methylphenyl)sulfonyl]oxy}propanoate2-Hyd
roxy-propanoic acid methyl ester (6.66 g) was
dissolved in MeCN (34 mL) and the solution cooled to 5
0C. Triethylamine (9.8 mL) was added followed by
trimethylamine hydrochloride (0.62 g). A solution of
/?-toluenesulfonyl chloride ( 11.6 g) in MeCN (34 mL)
(sonicated to complete dissolution) was added over 20
min maintaining the temperature of the reaction below
5 0C. The reaction was filtered through Celite and
washed through with further MeCN. The filtrate was
concentrated almost to dryness (bath 300C) and
partitioned between diethyl ether and water. The
organic layer was separated, dried (MgSO ) and the
solvents removed to give the sub titled product as a
yellow oil that solidified in the freezer (13.7Ig). IH
NMR: d (CDCl3) 7.82 (2H, d), 7.35 (2H, d), 4.95 (IH,
q), 3.67 (3H, s), 2.45 (3H, s), 1.51 (3H, d). f)
Methyl (2
)-2-({3'-chloro-4f-[(2,2-dimethylpyrrolidin-l-yl)carbo
nyl]-5- fluorobiphenyl-2-yl}oxy)propanoate The
intermediate from step d) (2.83 g) was dissolved in
MeCN (30 mL). The product from step e) (2.1 1 g) and
potassium carbonate (2.25 g) were added and the
mixture was heated to 65 0C for 16 h. The mixture was
cooled to rt and extracted with diethyl ether (x2),
dried (MgSO ) and concentrated under reduced pressure
to give an oil. The oil was purified by flash column
chromatography on silica using isohexane 3:1 ethyl
acetate as eluent to give the sub titled product as a
colourless oil (2.29 g). MS: APCI(+ve) 434 g) (2
)-2-({3'-chloro-4f-[(2,2-dimethylpyrrolidin-l-yl)carbo
nyl]-5-fluorobiphenyl-2- yl}oxy)propanoic acidThe
product from step e) was treated with aqueous 2M
sodium hydroxide solution (10 mL) and tetrahydrofuran
(10 mL) and stirred for 1 h. The mixture was diluted
with water, extracted with diethyl ether (discarded).
The aqueous layer was acidified with 2M hydrochloric
acid, extracted with ethyl acetate, dried (MgSO ) and
concentrated under reduced pressure to give an oil.
The oil was purified by reverse phase prep HPLC
(Xterra column using a gradient of 25-95% MeCN in 0.2%
aqueous TFA as eluent) to give the title product a
white solid (1.70 g). MS: APCI (-ve) 418 IH NMR: d
(D6-DMSO) 7.81 (IH, s), 7.66-7.63 (IH, d), 7.42-7.14
(3H, m), 7.01-6.96 (IH, m), 4.93-4.86 (IH, q),
3.19-3.15 (2H, m), 1.86-1.73 (4H, m) 1.52 (6H, s),
1.45-1.42 (3H, d). Example 2 : (2
)-2-({3'-chloro-4f-[(2,2-dimethylpyrrolidin-l-yl)carbo
nyl]-5- fluorobiphenyl-2-yl}oxy)propanoic acid
2-methylpropan-2-amine salt The product from example 1
step g) (1.20 g) was dissolved in ethyl acetate,
tertbutylamine ( 1 eq) added and the volatiles removed
in vacuo. The resulting solid was recrystallised from
MeCN (30 mL) to give the title product as a crystaline
white solid (0.51 g)- MS: APCI (-ve) 418 IH NMR: d
(D6-DMSO) 8.04 (IH, bm), 7.73 (IH, d), 7.32 (IH, d),
7.18 (IH, dd), 7.07 (IH, td), 6.88 (IH, dd), 4.42-4.40
(IH, q), 3.18 (2H, t), 1.84-1.75 (4H, m) 1.51 (6H, s),
1.33 (3H, d), 1.19 (9H, s).Example 3 : Large Scale
Synthesis (2S)-2-({3 f-chloro-4
f-[(2,2-dimethylpyrrolidin-lyl)
carbonyl]-5-fluorobiphenyl-2-yl}oxy)propanoic acid
2-methylpropan-2-amine salt a) 3-Chloro-5 f-fluoro-2
f-methoxybiphenyl-4-carboxylic acid
4-Bromo-2-chlorobenzoic acid (205 g) and
5-fluoro-2-methoxyphenylboronic acid (161 g) were
dissolved in toluene (2 L) and ethanol (2 L) in a 10 L
reactor vessel. Sodium carbonate (2 L of a 2 M aqueous
solution) was added followed by
tetrakis(triphenylphosphine)palladium(0) (15.39 g).
The reaction was heated at 75 0C for 16 h. The
reaction was diluted with water (2.5 L) and TBME (2 L)
and stirred. Further water (0.5 L) was added and the
mixture stirred for a further 5 min to complete
dissolution of the solids. The aqueous layer was
separated , filtered through a Celite pad and cooled
to 15 0C. The solution was acidified to pH 1 over 1 h
by the addition of cone. HCl (532 mL, final pHl). The
solid was filtered off and washed with ice cold water
(400 ml) to give a tan solid. This was dried for 72 h
in a vacuum oven at 45 0C over CaCl to give the sub 



titled product (237 g). MS: APCI (-ve) 279 IH NMR: d
(D6-DMSO) 7.84 (d, IH), 7.66 (d, IH), 7.56 (dd, IH),
7.21 - 7.30 (m, 2H), 7.14 - 7.18 (m, IH), 3.78 (s,
3H). This process was repeated on similar scale to
give a further 228g (465g in total). b)
2,2-Dimethylpyrrolidine N-' H
2,2-Dimethyl-3,4-dihydro-2H-pyrrole 1-oxide (0.31 L)
was dissolved in EtOAc (3 L) and Pd / C (32 g) was
added. The reaction was stirred under a hydrogen
atmosphere (4 bar ) for 16 h. The mixture was filtered
through celite. Fresh Pd / C catalyst was added (32g)
and the hydrogenation continued for a further 24 h.
The mixture was filtered through celite. Fresh Pd / C
catalyst was added (32g) and the hydrogenation
continued for a further 24 h The mixture was filtered
through celite. Fresh Pd / C catalyst was added (32g)
and thehydrogenation continued for a further 24 h. The
mixture was filtered through celite. Fresh Pd / C
catalyst was added (32g) and the hydrogenation
continued for a further 24 h. The mixture was filtered
through celite. Fresh Pd / C catalyst was added (32g)
and the hydrogenation continued for a further 24 h.
The mixture was filtered through celite to give a
solution of the sub titled product in EtOAC (3. 17 L)
which was used without further manipulation. Analysis
of an aliquot by NMR showed the solution to have a
concentration of 0.74 M. GCMS confirmed the complete
consumption of starting material. GCMS MW 99 (100%) IH
NMR d (CDCL3) 2.90 (t, 2H), 1.74 (quintet, 2H), 1.46
(t, 2H), 1.09 (s, 6H). c) l-[(3-Chloro-5 f-fluoro-2
f-methoxybiphenyl-4-yl)carbonyl]-2,2-dimethylpyrrolidi
ne Thionyl chloride (0.177 L) was added to a
suspension of the product from step a) (453 g) in
toluene (4 L) and the reaction heated at 75 0C for 16
h. The volatiles were evaporated and the residue
azeotroped with toluene ( 1 L) to give a beige solid.
This was dissolved in ethyl acetate ( 1 L) and added
dropwise over 30 min to a mixture of triethylamine
(0.45 L) in ethyl acetate (0.5 L) and the product from
step b) (2.62 L) at 10 0C. The reaction temperature
increased to 17 0C over the addition. The reaction was
stirred at 23 0C for 1 h then washed with water (2 L),
IN HCl (2 L), sat. aqueous NaHCO (2 L), and brine (2
L). The organic layer was separated, dried (Na2SC>4)
and solvent evaporated to give after drying the sub
titled product as a colourless solid (550 g). MS: APCI
(+ve) 362 / 364 d)
3f-Chloro-4'-[(2,2-dimethylpyrrolidin-l-yl)carbonyl]-5
-fluorobiphenyl-2-olThe product from c) (550 g) was
suspended in 48% hydrobromic acid (4.5 L) and heated
at 95 0C for 12 h then cooled to 23 0C and stirred for
72 h. The solid was filtered off and washed with water
(4 L) and then dried to a constant weight to afford
527 g of solid. The solid was suspended in water (5 L)
and stirred vigorously overnight. The solid was
filtered off and washed with water until the filtrate
was pH 7. The solid filter cake was washed with
iso-hexane and dried in a vacuum oven at 45 0C for 72
h to give the sub titled product (496 g). MS: APCI
(+ve) 348 IH NMR d (D6-DMSO) 9.77 (s, IH), 7.69 (s,
IH), 7.59 (d, IH), 7.35 (d, IH), 7.19 (dd, IH), 7.05
(td, IH), 6.95 (dd, IH), 3.17 (t, 2H), 1.75 - 1.85 (m,
4H), 1.52 (s, 6H). e) Methyl (2
)-2-({3'-chloro-4f-[(2,2-dimethylpyrrolidin-l-yl)carbo
nyl]-5- fluorobiphenyl-2-yl}oxy)propanoate The product
from step d) (206.4 g) was dissolved in NMP ( 1 L) and
potassium tertbutoxide (65.9 g) added portionwise in
(6 x 10 g and 1 x 5.9 g). The temperature rose to 35
0C during the addition. The reaction was stirred at RT
for 30 min and then added dropwise over 3 h to a
solution of methyl
(2i?)-2-{[(4-methylphenyl)sulfonyl]oxy}propanoate
(example Ie, 169 g) in NMP ( 1 L) maintaining the
temperature at 20 0C. The reaction was split in half
and each was independantly added to water (10 L) and
extracted with diethyl ether (5 L). Each aqueous was
salinified (add 1.5 Kg of NaCl) and the diethyl ether
extraction repeated. The combined organics were dried
(Na2SC>4) and solvent evaporation gave the crude
product (-300 g). This crude product was combined with
an additional batch of crude product produced from a
repeat synthesis (~3 10 g) and purified by large scale
prep HPLC (Kromasil Silica l Omm 6qA, 25cm x 150mm,
20% Ethyl acetate in isohexane, 100ml/min. run time 20
min. 280nm) to afford the title product (307 g) MS:
APCI (+ve) 434f) (2 )-2-({3
f-chloro-4f-[(2,2-dimethylpyrrolidin-l-yl)carbonyl]-5-
fluorobiphenyl-2- yl}oxy)propanoic acid crystalline
free acid To a vigorously stirred solution of the
product from step e) (307 g) in THF (3 L) was added a
solution of lithium hydroxide (148 g) in water (0.6 L)
and the reaction stirred at RT for 45 min. Aqueous 20%
brine solution (2.5L) was added and the layers
separated. The organic fraction was concentrated in
vacuo, the residue re-dissolved in water (6 L) and the
stirred mixture acidified to pH 1 with cone HCl. The
resulting precipitate was filtered and washed with
portions of water until the filtrate was pH 6.
Iso-hexane was eluted through the filter cake to
remove excess water and the solid was dried in a
vacuum oven for 48 h at 40 0C to give the title
product in crude form (259 g). MS: APCI (+ve) 420 MeCN
(1.3 L) was added and the mixture heated to 74.5 0C (
internal temperature) over 22 min until a clear
solution was obtained. The mixture was maintained at
this temperature for 10 min then cooled linearly to 20
0C over 1 h and then stirred for a further 1 h at 20
0C. The resulting solid was filtered, washed with MeCN
(250 mL) and iso-hexane (500 mL) and dried at 40 0C
under vacuum for 72 h. to give the sub titled product
(216 g). MS: APCI (+ve) 420 IH NMR d (D6-DMSO) 13.12
(s, IH), 7.81 (s, IH), 7.64 (d, IH), 7.36 (d, IH),
7.28 (dd, IH), 7.18 (td, IH), 6.99 (dd, IH), 4.90 (q,
IH), 3.17 (t, 2H), 1.94 - 1.66 (m, 4H), 1.52 (s, 6H),
1.44 (d, 3H). g) (25)-2-({3f-chloro-4
f-[(2,2-dimethylpyrrolidin-l-yl)carbonyl]-5-fluorobiph
enyl-2- yl}oxy)propanoic acid 2-methylpropan-2-amine
saltNH. To a suspension of the free acid product from
step f) (215.4 g) stirred in MeCN (1.5 L) at RT was
added tt-butylamine (0.054 L) in MeCN ( 1 L) in one
portion. The temperature rose from 23 0C to 28 0C. An
homogeneous solution was obtained momentarily before
precipitation of a solid. The mixture was stirred for
1 h then combined with additional batches (36 g) of
the title (tt-butylamine salt) product from example 2
and the mixture was stirred for 16 h. The solid was
then filtered off, washed with ice-cold MeCN (500 mL)
and dried to constant weight at 40 0C under vacuum to
give the title product (28Og). MS: APCI (+ve) 420 IH
NMR d (D6-DMSO) 8.17 (s, 2H), 8.06 (s, IH), 7.73 (d,
IH), 7.32 (d, IH), 7.18 (dd, IH), 7.07 (td, IH), 6.89
(dd, IH), 4.44 (q, IH), 3.18 (t, 2H), 1.89 - 1.69 (m,
4H), 1.49 (s, 6H), 1.33 (d, 3H), 1.18 (s, 9H). Example
4 : (2S)-2-({3 f-chloro-4
f-[(2,2-dimethylpyrrolidin-l-yl)carbonyl]-5-
fluorobiphenyl-2-yl}oxy)propanoic acid crystaline free
acid. To a solution of the product from example 3 step
e) (21.4 g) in THF (200 mL) was added a solution of
lithium hydroxide (10.35 g) in water (40 mL) with
vigorous stirring. After 45 min, aqueous 20% brine
solution (160 mL) was added and the layers separated.
The organic fraction was concentrated in vacuo, the
residue re-dissolved in water (400 mL) and acidified
to pH 2 with cone HCl whilst stirring. The resulting
precipitate was filtered and washed with portions of
water until the filtrate was pH 6. Iso-hexane was
eluted throughthe filter cake to remove excess water
and the solid was dried in a vacuum oven at 40 0C to
give the title product in crude form (-20 g). A
portion of this solid (I g ) was recrystallised by
heating to reflux in MeCN (5 mL) until dissolution,
followed by cooling to RT, stirring for 16 h and
collection of the resulting solid and drying in vacuo
to afford the title product (0.759 g). MS: APCI (+ve)
420 IH NMR d (D6-DMSO) 13.13 (s, IH), 7.81 (s, IH),
7.64 (d, IH), 7.36 (d, IH), 7.28 (dd, 



IH), 7.23 - 7.13 (m, IH), 6.99 (dd, IH), 4.90 (q, IH),
3.17 (t, 2H), 1.89 - 1.70 (m, 4H), 1.52 (s, 6H), 1.44
(d, 3H). Physical Form Data Description of Figures
Figure 1: X-ray powder diffraction pattern of
polymorph A of Example 2 (2-methylpropan- 2-amine
salt) Figure 2: X-ray powder diffraction pattern of
polymorph A of Example 4 (free acid) Figure 3: X-ray
powder diffraction pattern of polymorph B of Example 4
(free acid) Instrument Details: o XRPD data were
collected using either a PANalytical CubiX PRO machine
or a Philips X-Pert MPD machine. o XRPD - PANalvtical
CubiX PRO Data was collected with a PANalytical CubiX
PRO machine in q - q configuration over the scan range
2 to 40 2Qwith 100-second exposure per 0.02 increment.
The X-rays were generated by a copper long-fine focus
tube operated at 45kV and 4OmA. The wavelength of the
copper X-rays was 1.5418 A . The data was collected on
zero background holders on which ~ 2mg of the compound
was placed. The holder was made from a single crystal
of silicon, which had been cutalong a non-diffracting
plane and then polished on an optically flat finish.
The Xrays incident upon this surface were negated by
Bragg extinction. o Philips X-Pert MPD Data was
collected using a Philips X-Pert MPD machine in q - q
and q - 2Q configurations over the scan range 2 to 40
2Qwith 100-second exposure per 0.03 increment. The
X-rays were generated by a copper long-fine focus tube
operated at 45kV and 4OmA. The wavelengths of the
copper X-rays were 1.5405A (K011 ) and 1.5444 A (Ka )
- The data was collected on zero background holders on
which ~ 2mg of the compound was placed. The holder was
made from a single crystal of silicon, which had been
cut along a non-diffracting plane and then polished on
an optically flat finish. The X-rays incident upon
this surface were negated by Bragg extinction. o DSC
thermograms were measured using a TA QlOOO
Differential Scanning Calorimeter, with aluminium pans
and pierced lids. The sample weights varied between
0.5 to 5mg. The procedure was carried out under a flow
of nitrogen gas (50ml/min) and the temperature studied
from 25 to 3000C at a constant rate of temperature
increase of 100C per minute. o GVS profiles were
measured using a Dynamic Vapour Sorption DVS-I
instrument. The solid sample ca. l-5mg was placed into
a glass vessel and the weight of the sample was
recorded during a dual cycle step method (40 to 90 to
0 to 90 to 0% relative humidity (RH), in steps of 10%
RH). Those skilled in the art will appreciate that
2-theta values may vary slightly depending on the
instrument used and the precise nature of the
experiment. The invention encompasses crystalline
forms having 2-theta values substantially similar to
those defined herein. Analysis of Example 2 : (2
)-2-({3
f-chloro-4f-[(2,2-dimethylpyrrolidin-l-yl)carbonyl]-
5-fluorobiphenyl-2-yl}oxy)propanoic acid
2-methylpropan-2-amine salt polymorph AA sample of
example 2 polymorph A was obtained by the procedure
described in example 2 and was analysed by XRPD, DSC
and GVS. The melting temperature of example 2
polymorph A as determined by DSC occurred with onset
of 157-165C with a water uptake of 0.6% between RH of
0% - 80%, as measured by GVS. An XRPD diffraction
pattern of example 2 polymorph A is presented in
Figure 1. The polymorphic form produced from the large
scale route (example 3g) was identical to this example
2 polymorph A according to XRPD. Slurry experiments in
10 solvents at room temperature for 7 days produced
crystals of the previously determined polymorph A.
Solvents investigated were: acetone, acetonitrile,
dichloromethane, 1,4-dioxane, ethanol, ethyl acetate,
n-heptane, cyclohexane, toluene and water. Analysis of
Example 4 : (2 )-2-({3
f-chloro-4f-[(2,2-dimethylpyrrolidin-l-yl)carbonyl]-
5-fluorobiphenyl-2-yl}oxy)propanoic acid free acid
polymorph A A sample of example 4 polymorph A was
obtained by the procedure described in example 4 and
was analysed by XRPD, DSC and GVS. The melting
temperature of example 4 polymorph A as determined by
DSC gave a single endothermic event, occurring at 180
0C ( 2C), with a water uptake of 0.7 % between RH of
0% - 80%, as measured by GVS. An XRPD diffraction
pattern of example 4 polymorph A is presented in
Figure 2. The polymorphic form produced from the large
scale route (example 3f) was identical to this example
4 polymorph A according to XRPD. Slurry experiments in
ethyl acetate, MeCN and n-heptane at RT and ethyl
acetate at 50 0C for 9 days produced crystals of the
previously determined polymorph A.Preparation and
Analysis of Example 4 : (2 )-2-({3 f-chloro-4f-[(2,2-
dimethylpyrrolidin-l-yl)carbonyl]-5-fluorobiphenyl-2-y
l}oxy)propanoic acid free acid polymorph B Slurry
experiments with example 4 polymorph A in water at RT
and water and MeCN at 50 0C for 9 days produced
crystals of polymorph B. Polymorph B was also formed
following slow evaporation of an ethanol slurry at RT.
The melting temperature of example 4 polymorph B as
determined by DSC gave a single endothermic event,
occurring at 188 0C ( 2C). Physical Form Data Figure 1
is an X-ray powder diffraction pattern of example 2,
polymorph A. Figure 2 is an X-ray powder diffraction
pattern of example 4, polymorph A. Figure 3 is an
X-ray powder diffraction pattern of example 4,
polymorph B. Pharmacological Data Ligand Binding Assay
[3H]PGD2 was purchased from Perkin Elmer Life Sciences
with a specific activity of 100- 210Ci/mmol. All other
chemicals were of analytical grade. HEK cells
expressing rhCRTh2 / Ga 16 were routinely maintained
in DMEM containing 10% Foetal Bovine Serum (HyClone),
lmg/ml geneticin, 2mM L-glutamine and 1% non-essential
amino acids. For the preparation of membranes, the
adherent transfected HEKcells were grown to confluence
in two layer tissue culture factories (Fisher,
catalogue number TKT-170-070E). Maximal levels of
receptor expression were induced by addition of 50OmM
sodium butyrate for the last 18 hours of culture. The
adherent cells were washed once with phosphate
buffered saline (PBS, 50ml per cell factory) and
detached by the addition of 50ml per cell factory of
ice-cold membrane homogenisation buffer [2OmM HEPES
(pH 7.4), O.lmM dithiothreitol, ImM EDTA, O.lmM phenyl
methyl sulphonyl fluoride and lOOmg/ml bacitracin].
Cells were pelleted by centrifugation at 220xg for 10
minutes at 4C, re-suspended in half the original
volume of fresh membrane homogenisation buffer and
disrupted using a Polytron homogeniser for 2 x20
second bursts keeping the tube in ice at all times.
Unbroken cells were removed by centrifugation at 220xg
for 10 minutes at 4C and the membrane fraction
pelleted by centrifugation at 90000xg for 30 minutes
at 4C. The final pellet was re-suspended in 4 ml of
membrane homogenisation buffer per cell factory used
and the protein content determined. Membranes were
stored at -800C in suitable aliquots. All assays were
performed in Corning clear bottomed, white 96-well NBS
plates (Fisher). Prior to assay, the HEK cells
membranes containing CRTh2 were coated onto SPA PVT
WGA beads (Amersham). For coating membranes were
incubated with beads at typically 25mg membrane
protein per mg beads at 4C with constant agitation
overnight. (The optimum coating concentrations were
determined for each batch of membranes) The beads were
pelleted by centrifugation (800xg for 7minutes at 4C),
washed once with assay buffer (5OmM HEPES pH 7.4
containing 5mM magnesium chloride) and finally
resuspended in assay buffer at a bead concentration of
10mg/ml. Each assay contained 20ml of 6.25nM [3H]PGD ,
20ml membrane saturated SPA 



beads both in assay buffer and l Oml of compound
solution or 13,14-dihydro-15-keto prostaglandin D
(DK-PGD , for determination of non-specific binding,
Cayman chemical company). Compounds and DK-PGD 2 were
dissolved in DMSO and diluted in the same solvent to
10Ox the required final concentration. Assay buffer
was added to give a final concentration of 10% DMSO
(compounds were now at 1Ox the required final
concentration) and this was the solution added to the
assay plate. The assay plate was incubated at RT for 2
hours and counted on a Wallac Microbeta liquid
scintillation counter ( 1 minute per well). The
compound of formula (I) has apIC50 of 8.4.
Determination of metabolic intrinsic clearance (CLint)
using human hepatocytes Compound stocks were prepared
in dimethyl sulfoxide at 100-fold incubation
concentration (100 mM). 10 ml of this 100 mM stock was
added to a vial containing 490 ml of hepatocyte
suspension buffer (without serum). A vial containing
either human hepatocytes at a concentration of 2
million viable cells/ml was pre-incubated for 5 min in
a shaking (80 oscillations/min) water bath at 37 0C
along with the vial containing the drug/buffer
mix.Reactions were initiated by adding 500 ml of
hepatocyte suspension to the 500 ml of drug/buffer mix
(giving a final substrate concentration of 1 mM at 1%
v/v dimethyl sulfoxide). Aliquots (40 ml) were removed
at 5, 15, 30, 45, 60, 75 90 & 120 min and reactions
were quenched in 80 ml of ice-cold methanol. Samples
were subsequently frozen for 1 h at -20 0C and then
centrifuged at 2000 g for 20 min at 4 0C. The
supernatants were removed and analysed by MS/MS and
Clint was estimated from the slope of a natural Log of
MS/MS response versus time plot. Using physiological
scaling factors to account for hepatocellularity and
liver weight in the human (Ito and Houston, 2004)
hepatic blood clearance was predicted (CIh) using the
method outlined by Riley et al., 2005. Typical acid
drugs showing an intrinsic clearance value in this
assay of <2 ml/min/e6 cells show robust half lives in
man consistent with a once-daily dose intervals.
Example 1: Clint= < 1 ml/min/e6 (n=3).CLAIMS 1. A
compound of formula (I): as a mixture of
(25)-2-({3'-chloro-4'-[(2,2-dimethylpyrrolidin-l-yl)ca
rbonyl]-5- fiuorobiphenyl-2-yl}oxypropanoic acid and
(2i?)-2-({3'-chloro-4'-[(2,2- dimethylpyrrolidin-
1-yl)carbonyl]-5-fiuorobiphenyl-2-yl} oxypropanoic
acid, or solvates thereof or pharmaceutically
acceptable salts thereof or solvates of
pharmaceutically acceptable salts. 2. A mixture
according to claim 1 in which
(25)-2-({3'-chloro-4'-[(2,2-
dimethylpyrrolidin-l-yl)carbonyl]-5-fluorobiphenyl-2-y
l}oxy)propanoic acid is present in at least 95%. 3. A
mixture according to claim 1 or 2 in which the
(25)-2-({3'-chloro-4'-[(2,2-
dimethylpyrrolidin-l-yl)carbonyl]-5-fluorobiphenyl-2-y
l}oxy)propanoic acid and (2R)-2-
({3'-chloro-4'-[(2,2-dimethylpyrrolidin-l-yl)carbonyl]
-5-fluorobiphenyl-2- yl}oxy)propanoic acid are in the
form of the 2-methylpropan-2-amine salt. 4. A compound
of formula (I): (I)or a solvate thereof or a
pharmaceutically acceptable salt thereof or a solvate
of a pharmaceutically acceptable salt. 5. An amine
salt of a compound of formula (I) as defined in claim
4. 6. A salt according to claim 5 which is
(25)-2-({3'-chloro-4'-[(2,2-dimethylpyrrolidinl-
yl)carbonyl]-5-fluorobiphenyl-2-yl}oxy)propanoic acid
2-methylpropan-2-amine salt: NH. 7. A crystalline form
of the compound
(25)-2-({3'-chloro-4'-[(2,2-dimethylpyrrolidinl-
yl)carbonyl]-5-fiuorobiphenyl-2-yl}oxy)propanoic acid
2-methylpropan-2-amine salt characterised by an X-ray
powder diffraction pattern with peaks at at least one
of the following 2-theta values measured using CuKa
radiation: 14.6, 17.4 and 21.1. 8. A crystalline form
of the compound
(25)-2-({3'-chloro-4'-[(2,2-dimethylpyrrolidinl-
yl)carbonyl]-5-fiuorobiphenyl-2-yl}oxy)propanoic acid
2-methylpropan-2-amine salt characterised by an X-ray
powder diffraction pattern substantially as shown in
Figure 1. 9. A crystalline form of the compound
(25)-2-({3'-chloro-4'-[(2,2-dimethylpyrrolidinl-
yl)carbonyl]-5-fluorobiphenyl-2-yl}oxy)propanoic acid
characterised by an X-ray powder diffraction pattern
with peaks at at least one of the following 2-theta
values measured using CuKa radiation: 15.0, 19.2 and
21.4.10. A crystalline form of the compound
(25)-2-({3'-chloro-4'-[(2,2-dimethylpyrrolidinl-
yl)carbonyl]-5-fluorobiphenyl-2-yl}oxy)propanoic acid
characterised by an X-ray powder diffraction pattern
substantially as shown in Figure 2. 11. A crystalline
form of the compound
(25)-2-({3'-chloro-4'-[(2,2-dimethylpyrrolidinl-
yl)carbonyl]-5-fluorobiphenyl-2-yl}oxy)propanoic acid
characterised by an X-ray powder diffraction pattern
with peaks at at least one of the following 2-theta
values measured using CuKa radiation: 10.6, 13.2 and
15.1. 12. A crystalline form of the compound
(25)-2-({3'-chloro-4'-[(2,2-dimethylpyrrolidinl-
yl)carbonyl]-5-fluorobiphenyl-2-yl}oxy)propanoic acid
characterised by an X-ray powder diffraction pattern
substantially as shown in Figure 3. 13. A compound of
formula (I) according to any one of claims 1 to 12 for
use in therapy. 14. A method of treating a disease
mediated by prostaglandin D2, which comprises
administering to a patient a therapeutically effective
amount of a compound of formula (I), or a solvate,
pharmaceutically acceptable salt or solvate of a salt
as defined in any one of claims 1 to 12. 15. A method
of treating a respiratory disease in a patient
suffering from, or at risk of, said disease, which
comprises administering to the patient a
therapeutically effective amount of a compound of
formula (I), or a solvate, pharmaceutically acceptable
salt or solvate of a salt, as defined in any one of
claims 1 to 12. 16. A method according to claim 14 or
15 where the disease is asthma, rhinitis or COPD. 17.
A compound of formula (I) as defined in any one of
claims 1 to 12 for use in the treatment of a
respiratory disorder.18. A compound of formula (I) as
defined in any one of claims 1 to 12 for use in the
treatment of asthma, rhinitis or COPD. 19. A compound
of formula (Ia): 20. A compound of formula (Ic): 21. A
compound of formula (Id): 22. A compound of formula
(If):23. A process for the preparation of a compound
of formula (I) which comprises: reaction of a compound
of formula (Id): with a compound of formula (Ie): in
which R is an ester forming group, followed by
de-esterification of the resulting derivative and
optionally forming a pharmaceutically acceptable salt,
solvate or solvate of a salt. 24. A pharmaceutical
product comprising, in combination, a first active
ingredient which is a compound of formula (I) as
defined in any one of claims 1 to 6, and a second
active ingredient which is selected from one or more
of: - a PDE4 inhibitor; - a selective b2 adrenoceptor
agonist; - a modulator of chemokine receptor function;
- an inhibitor of p38 kinase function;-a
glucocorticoid; - an anticholinergic agent and - a
non-steroidal glucocorticoid receptor antagonist. 


