
PYRIDINE CARBOXAMIDE DERIVATIVES FOR USE AS ANTICANCER
AGENTS The invention relates to chemical compounds, of
pharmaceutically acceptable salts thereof, which
possess B-Raf inhibitory activity and are accordingly
useful for their anti-cancer activity and thus in
methods of treatment of the human or animal body. The
invention also relates to processes for the
manufacture of said chemical compounds, to
pharmaceutical compositions containing them and to
their Use in the manufacture of medicaments of Use in
the production of an anti-cancer effect in a
warm-blooded animal such as man. The classical Ras,
Raf, MAP protein kinase/extracellular signal
-regulated kinase kinase (MElC), extracellular signal
-regulated kinase (E ) pathway plays a central role in
the regulation of a variety of cellular functions
dependent upon cellular context, including cellular
proliferation, differentiation, survival,
immortalization and angiogenesis (reviewed in
PeyssonnaUx and Eychene, Biology of the Cell, 2001,
93, 3-62). In this pathway, Raf family members are
recruited to the plasma membrane upon-binding to
guanosine triphosphate (QtP) loaded Ras resulting in
the phosphorylation and activation of Raf proteins.
Activated Rafs then phosphorylate and activate MEKs,
which in turn phosphorylate and activate ERKs. Upon
activation, ERKs translocate from the cytoplasm to the
nucleus resulting in the phosphorylation and
regulation of activity of transcription factors such
as EIk-I and Myc. The Ras/Raf/MEK/ERK pathway has been
reported to contribute to the tumorigenic phenotype by
inducing immortalisation, growth factor-independent
growth, insehsitivity to growth-inhibitory signals,
ability to invade and metastasis, stimulating
angiogenesis and inhibition of apoptosis (reviewed in
Kolch et al., Exp.Rev. MoI. Med., 2002, 25 April,
http://www.expertreviews.org/02004386h.htm). In fact,
ERK phosphorylation is enhanced in approximately 30%
of all human tumours (Hoshino et al., Oncogene, 1999,
18, 813-822). This friay be a result of overexpression
and/or mutation of key members of the pathway. Three
Raf serine/threonine protein kinase isoforrtts have
been reported Raf-1 /c-Raf, B-Raf and A-Raf (reviewed
in Mercer and Pritchard, Biochim. Biophys. Acta, 2003,
1653, 25-40), the genes for which are thought to have
arisen from gene duplication. All three Raf genes are
expressed in most tissues with high-level expression
of B-Raf in neuronal tissue and A-Raf in urogenital
tissue. The highly homologous Raf family members have
overlapping but distinct biochemical activities and
biological functions (Hagemann and Rapp, Expt. Cell
Res. 1999, 253, 34-46). Expression of all three Raf
genes is required for normal murinedevelopment however
both c-Raf and B-Raf are required to complete
gestation. B-Raf -/- mice die at E12.5 due to vascular
haemorrhaging caused by increased apoptosis of
endothelial cells (Wojnowski et al., Nature Genet.,
1997, 16, 293-297). B-Raf is reportedly the major
isoform involved in cell proliferation and the primary
target of oncogenic Ras. Activating 5 somatic missense
mutations have been identified exclusively for B-Raf,
occurring with a frequency of 66% in malignant
cutaneous melanomas avies et al., Nature, 2002, 417,
949- 954) and also present in a wide range of human
cancers, including but not limited to papillary
thyroid tumours (Cohen et al., J . Natl. Cancer Inst.,
2003, 95, 625-627), cholangiocarcinomas (Tannapfel et
al., Gut, 2003, 52, 706-712), colon and ovarian
cancers (Davies et al., Nature, 10 2002, 417,
949-954). The most frequent mutation in B-Raf (80%) is
a glutamic acid for valine substitution at position
600. These mutations increase the basal kinase
activity of B-Raf and are thought to uncouple
Raf/MEK/ERK signalling from Upstream proliferation
drives including Ras and growth factor receptor
activation resulting in constitutive activation of ER
C. Mutated B-Raf proteins are transforming in N1H3T3
cells (Davies et al., Nature, 2002, 15 417, 949-954)
and melanocytes (Wellbrock et al., Cancer Res., 2004,
64, 2338-2342) and have also been shown to be
essential for melanoma cell viability and
transformation (Hingorani et al., Cancer Res., 2003,
63, 5198-5202). As a key driver of the Raf/MEK/ERK
signalling cascade, B-Raf represents a likely point of
intervention in tumours dependent on this pathway. 0
AstraZeneca application WO 00/551 20 discloses certain
amide derivatives which are inhibitors of the
production of cytokines such as TNt , in particular of
TNFa, and various interleukins, in particular IL-I .
The present inventors have surprisingly found that
certain other, novel, amide derivatives are potent
B-Raf inhibitors and are accordingly expected to be
Useful in the treatment of neoplastic disease. 5
Accordingly, the present invention provides a compound
of formula (I): (D wherein:Ring A is phenyl of a
monocyclic 5 o 6 ftiembefed fully-unsatufated
heterocyclic ring; wherein said phenyl or heterocyclic
ring may be optionally fused to a five or six membered
carbocyclyl or heterocyclyl forming a bicyclic ring;
and wherein if said heterocyclyl or heterocyclic ring
contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R5; R
1 is a substituent on carbon and is selected from
halo, nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Ci- alkyl,
C2-ealkenyl, C2-6alkynyl, C|-6alkoxy, C|- alkanoyi,
Ci-ealkanoyloxy, N-(Ci-6alkyl)amino, N,N-(Ci.6alkyl)
2amino, Cualkanoylamino, N-(C|. 6alkyl)carbamoyl, N,
-(Cj -6alkyl) 2carbamoyl, Ci-6alkylS(O) wherein a is 0
to 2, Ci-6alkoxycarbonyl, Ci-6alkoxycarbonylamino,
V-(Ci-6alkyl)sulphamoyl, 7V, -(C| -6alkyl)
2sulphamoyl, -(Cj -6alkyl)- -(C|. 6alkoxy)sulphamoyl,
iV, '-(Ci -6alkyl) 2Ureido, 7V' '-(C!-6alkyl) 2ureido,
-(Ci -6alkyl)- N'N -(Ci -6alkyl) 2Ureido,
C|-6alkylsulphottylamino, carbocyclyl-R 6- or
heterocyclyl-R 7-; wherein may be optionally
substituted on carbon by one or more R8; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R9; is selected from 0-4; wherein the
values of R may be the same or different; 2 is
selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, C|-6alkyl, C2-6alkenyl, C2-6alkynyl,
Ci^alkoxy, Ci-6alkanoyl, Ci-6alkanoyloxy, N-(C|
-6alkyl)amino, 7V, V- (C i-6alkyl) 2amino,
Cualkanoylamino, N-(Ct-6alkyl)carbamoyl, N,N-(C|.
6alkyl) 2carbamoyl, C!.6alkylS(O) a wherein a is 0 to
2, C].6alkoxycarbonyl, N-(Cj -6alkyl)sulphanioyl, V-(C
|.6alkyl) 2sulphamoyl, Ci-6alkylsulphonylamilio,
carbocyclyl-R l0- or heterocyclyl-R 1 1-; wherein R2
may be optionally substituted on carbon by one or more
R12 ; and wherein if said heterocyclyl contains an
-NH- moiety that nitrogen may be optionally
substituted by a group selected from R13 ; R3 is
selected from halo, hydroxy, cyano, methyl, methoxy or
hydroxymethyl; R4 is selected from halo, nitro, cyano,
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, ureido, C|-6alkyl, C2-6alkenyl,
C2-6alkynyl, C|-6alkoxy, C|. 6alkanoyl,
C|-6alkanoyloxy, N-(C| -6alkyl)amiiio, N,N-(C
i-6alkyl) 2amirts, Cualkanoylamino,
N-(Ci-6alkyl)carbamoyl, N,N-(C i-6alkyl) 2carbamoyl,
C|-6alkylS(O) wherein a is 0 to 2, C|-6alkoxycarbonyl,
-(Ci -6alkyl)sulphamoyl, N,N-(Ci-6alkyl) 2sulphamoyl,
Ci-6alkylsulphonylamino, carbocyclyl-R 14 - or
heterocyclyl-R 15-;wherein R may be optionally
substituted on carbon by otie of more R ; and wherein
if said heterocyclyl contains an -NtI- moiety that
nitrogen may be optionally substituted by a group
selected from R17 ; tti is selected from 0-4; wherein
the values of R4 may be the same or differeht; R8 and
R 12 are independently selected from halo, ftitro,
cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C|- alkyl,
C2-6alkenyl, C2-6alkynyl, Ci-6alkoxy, Ci-6alkanoyl,
Cualkanoyloxy, /V-(Ci-6alkyl)amino, V, -(C|
-6alkyl)2amino, V-(Ci-6alkyl)-7V-(C|-6alkoxy)aniino,
C|-6alkanoylamino, -(Ci-6alkyl)carbamoyl, V, -(C|.
6alkyl) 2carbamoyl, Ci- alkylS(O) a wherein a is 0 to
2, Ci-6alkoxycarbonyl, V-(C]-6alkyl)sulphamoyl,
N,7V-(Ci.6alkyl) 2sulphamoyl, Ci-6alkylsulphonylamino,
carbocyclyl-R 18- or heterocyclyl-R l9-; wherein R8
and R12 independently of each other may be optionally
substituted on carbon by one or more R20; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R2' ; R | G is selected from halo,
ttitfo, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Ci-6alkyl,
C2-6alkenyl, C2-6alkynyl, C|-6alkoxy, Ci-6alkanoyl,
Cualkanoyloxy, iV-(Ci-6alkyl)amino,
/V,/V-(Ci-6alkyl)2amino, C|. 6alkanoylamino,
TV-(Ci-6alkyl)cafbamoyl, 7V; -(Ci -6alkyl) 2carbamoyl,
C|-6alkylS(O) wherein a is 0 to 2, Ci-6alkoxycarbonyl,
/V-(Ci-6alkyl)sulphamoyl, 7V, -(C| -6alkyl)
2SUlphamoyl, C ]-6alkylsulphonylamino, carbocyclyl-R
22- or heterocyclyl-R 23-; wherein R16 may be
optionally substituted on carbon by one or more R24;
and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R25; R6, R7, R 10, R", R 14 ,
R15, R 18, R 19, R22 and R23 are independently
selected from a direct bond, -O-, -N(R 26)-, -C(O)-,
-N(R 27)C(O)-, -C(O)N(R 28)-, -S(O) -, -SO2N(R 29)- or
-N(R 30)SO 2-; wherein R26, R27, R28, R29 and R30 are
independently selected from hydrogen or Cualkyl and s
is 0-2; R5, R9, R 13 , R 17, R2 1 and R25 are
independently selected from Cualkyl, Cualkanoyl,
Cualkylsulphonyl, Cualkoxycarbonyl, carbamoyl,
/V-(Ci-6alkyl)carbamoyl, N -(Ci- 6alkyl)carbamoyl,
benzyl, benzyloxycarbonyl, benzoyl and
phenylsulphonyl; R20 and R24 are independently
selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, tfifluoromethyl, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, methyl, ethyl,
methoxy, ethoxy, acetyl, acetoxy, methylamino,
ethylamino, dimethylamino,diethylamino, -niethyl-
-ethylamino, acetylamins, iV-methylcarbamoyl,
V-ethylcarbamoyl, , -dimethylcarbamoyl, ,
-diethylcarbamoyl, V-methyl-V-ethylcarbamoyl, phenyl,
methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphohyl,
methoxycarbonyl, ethoxycarbonyl, -methylsulphanioyl,
iV-ethylsulphanioyl, L -dimethylsulphamoyl, L
V-diethylsulphanioyl o 7V-methyl-7V-ethylsulphamoyl;
or a pharmaceutically acceptable salt thereof; with
the proviso that said compound is hot:
-[4-chloro-3-({t6-(4-methylpiperazin-l-yl)pyridin-3-yl
]amino}carbonyl)phenyl]-2-
morpholin-4-ylisotticotinamide;
V-t4-chloro-3-({t6-(4-ethylpiperaziti- l
-yl)pyridin-3-yl]amino]carboriyl)phenyl]-2-morpholih-
4-y1isonicotinamide ;
-{4-chloro-3-t({6-tt3-(dimethylamino)propyl](methyi)am
ino]pyridin-3-yl}amino)carbonyl] phenyl
}-2-morpholiti-4-ylisotiicotinamide;
-{4-chloro-3-t({6-[t2-(dimethylamino)ethyl](methyl)ami
ho]pyridin-3-yl}amiiio)carbollyl] phenyl
)-2-morpholin-4-ylisonicotinamide; or
-t4-chloro-3-({t6-(4-methyl-l,4-diazepan-l-yl)pyridin-
3-yl]amino}carboiiyl)pheiiyl]-2-
morpholih-4-ylisonicotinamide. According to a further
feature of the present invention there is provided a
compound of formula (1) wherein: ng A is carbocyclyl
or heterocyclyl; wherein if said heterocyclyl contains
an -NHmoiety that nitrogen may be optionally
substituted by a group selected from k 5; is a
substituent on carbon and is selected from halo,
nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Ci- alkyl,
C2-6alkenyl, C2-6alkynyl, Ci-6alkoxy, C|-6alkanoyl,
Ci-6alkanoyloxy, V-(C|-6alkyl)amino, 7V,
-(Ci-6alkyl)2amino, C|-6alkanoylamino, -(C|
-6alkyl)carbamoyl, V,N-(Ci-6alkyl)2carbamoyl,
C|-6alkylS(O) a wherein a is 0 to 2,
C|-6alkoxycarbonyl, V-(C|.6alkyl)sUlphamoyl, V, -(C|.
6alkyl)2sulphamoyl, Cualkylsulphonylamino,
carbocyclyl-R 6- or heterocyclyl-R 7-; wherein R1 may
be optionally substituted on carbon by one or more R8;
and wherein if said heterocyclyl contains an -MH-
moiety that nitrogen may be optionally substituted by
a group selected from R9; His selected from 0-4;
wherein the values of R1may be the same or different;
2 is selected from hydrogen, halo, nitro, cyano,
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, Ci^alkyl, C2-6alkenyl,
C2-6alkyiiyl, Cualkoxy,Ci-r,alkanoyl, C|.
6alkanoyloxy, iV-(C| -6alkyl)amino, TV,TV-(C|-6alkyl)
2amino, C|. 6alkaiioylamino, TV-(Ci-6alkyl)carbamoyl,
TV,/V-(C|-6alkyl) 2carbanioyl, C|-6alkylS(O) a wherein
a is 0 to 2, C|. 6alkoxycarbonyl,
TV-(Ci-6alkyl)sulphattioyl, ,TV-(C|-6alkyl)
2sulptiattioyl, Ci-6alkylsulphonylamino, carbocyclyl-R
10 - of heterocyclyl-R 1'-; wherein R2 may be
optionally substituted on carbon by one or more R 2;
and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R 13 ; R is selected from halo,
hydroxy, cyatto, methyl, methoxy or hydroxyniethyl; R
is selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, C|- alkyi, C2-6alkenyl, C2-6alkynyl,
Ci^alkoxy, C|. 6alkanoyl, Cualkanoyloxy,
TV-(Ci-6alkyl)amino, TV,TV-(Ci-6alkyl) 2amino,
Ci-6alkanoylamino, TV-(Ci-6alkyl)carbattioyl,
TV,TV-(C|-6alkyl) 2carbamoyl, Ci-6alkylS(O) a wherein
a is 0 to 2, Cualkoxycarbonyl, TV-(Ct-6alkyi)sulpham
syl, TV,TV-(C|.6alkyl) 2sulphamoyl,
C|-6alkylsUlphonylamino, carbocyclyl-R - or
heterocyclyl-R 15- ; wherein R4 may be optionally
substituted on carbon by one or more R 16 ; and
wherein if said heterocyclyl contains an -NH- moiety
that nitrogen may be optionally substituted by a group
selected from R 17 ; m is selected from 0-4; wherein
the values of R may be the same or different; R8 and R
12 are independently selected from halo, nitro, cyano,
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, C|-6alkyl, C2-6alkenyl,
C2-6alkynyl, Ci-6alkoxy, C ]-6alkanoyl,
Ci^alkanoyloxy, TV-(Ci-6alkyl)amino, , -(C| -6alkyl)
2amino, C|-6alkanoylamino, V-(C|.6alkyl)carbamoyl,
N,N-(C\ -6alkyl) 2carbamoyl, Ci. 6alkylS(O) a wherein
a is 0 to 2, C|- alkoxycarbonyl, TV-(CI-6alky l)sul
rhamoy 1, N,N-(Ci-6alky l)2sulpham sy1, Ci-6alky
lsulphony lamino, carbocyclyl-R 18 - or heterocyclyl-R
19 -; wherein R8 and R12 independently of each other
may be optionally substituted on carbon by one or more
R20; and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R2 ' ; 



R 16 is selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, Cualkyl, C2-6alkenyl, C2-6alkynyl,
C|-6alkoxy, C |-6alkanoyl, C |-6alkaiioyloxy,
V-(Ci-6alkyl)amin s, N,TV-(Ci-6alkyl) 2amino,
Cualkanoylamino, TV-(Ci-6alkyl)carbamoyi,
TV,TV-(C|.6alkyl) 2carbamoyl, Ci- alkylS(O) wherein a
is 0 to 2, C|-6alkoxycarbonyl,
TV-(C|.6alkyl)sulphamoyl,
TV,TV-(C|.6alkyl)2sulphanioyl, Cualkylsulphonylamino,
carbocyclyl-R 22- or heterocyclyl-R 23-;wherein R 6
may be optionally substituted on carbon by one of more
R2 ; and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R25; R6, R7, R 10 , R n , R 14 R
1S, R 18, R19, R22 and R23 are independently selected
from a direct bond, -O-, -N(R 26)-, -C(O)-, -N(R
27)C(O)-, -C(O)N(R 28)-, -S(O) -, -SO 2N(R 29)- or
-N(R 30)SO 2-; wherein R26, R27, R28, R29 and R30 are
independently selected from hydrogen or Ci-Galkyl and
s is 0-2; R5, R9, R 13 , R17 , R2t and R25 are
independently selected from Cualkyl, Ci-6alkanoyl,
Ci-ealkylsulphonyl, Ci-6alkoxycarbonyl, carbamoyl,
TV-(Ci- alkyrjcarbamoyl, ,7V-(Ci-6alkyl)carbamoyl,
benzyl, benzyloxycarbonyl, benzoyl and
phenylsulphonyl; R20 and R24 are independently
selected from halo, nitro, cyano, hydroxy,
trifiuoromethoxy, trifiuoroirtethyl, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, methyl, ethyl,
methoxy, ethoxy, acetyl, acetoxy, methylamiiio,
ethylamino, diniethylamino, diethylamino, V-methyl-
V-ethylamino, acetylamino, TV-rnethylcarbamoyl,
V-ethylcarbarnoyl, N, V-dimethylcarbamoyl,
7V,7V-diethylcarbamoyl, -methyl-V-ethylcarbamoyl,
methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl,
ttiethoxycarbonyl, ethoxycarbonyl,
7V-methylsulphattloyl, V-ethylsUlphamoyl, N,
-dimethylsUlphatti syl, , -diethylsulphdmoyl or
V-methyl- -ethylsulphamoyl; or a pharmaceutically
acceptable salt thereof; with the proviso that said
compound is not:
7V-t4-chloro-3-({[6-(4-methylpiperazin-l-yl)pyridin-3-
yl]amino}carbonyl)phenylj-2-
niorpholin-4-ylisonicotinamide; V- t4-chloro-3-(
{[6-(4-ethylpiperazin- l -yl)pyridin-3-yl]amino
}carbonyl)phenyl]-2-morpholin- 4-ylisonicotinamide;
yV-{4-chloro-3-[({6-tt3-(dimethylamino)propyl](methyl)
amino]pyridin-3-yljamino)carbonyl] phenyl )
-2-morpholin-4-y lisonicotinamide;
7V-{4-chloro-3-t({6-[t2-(dimethylamino)ethyl](methyl)a
mino]pyridin-3-yl]amino)carbonyl]
phenyl}-2-ttiorpholitt-4-ylisonicotinamide; or
-t4-chloro-3-({t6-(4-methyl-l,4-diazepan-l-yl)pyridin-
3-yl]amino)carbonyl)phenyl]-2-
morrholin-4-ylisonicotinamide. In this specification
the term "alkyl" includes both straight and branched
chain alkyl groups. References to individual alkyl
groups such as "propyl" are specific for the straight
chain version only and references to individual
branched chain alkyl groups sUch as'isopropyl' are
specific for the branched chain version o ly or
example, "C| -6alkyl" includes Cualkyl, C|-3alkyl,
propyl, isopropyi and /-butyl. A similar convention
applies to other radicals, for example "phenylC|
-6alkyl" includes pheliylCualkyl, benzyl,
1-phenylethyl and 2-phenylethyl. The term "halo"
refers to fluoro, chloro, bromo and iodo. Where
optional substituents are chosen from "one or more"
groups it is to be understood that this definition
includes all substituents being chosen from olie of
the specified groups or the substituents being chosen
from two or more of the specified groups. Ring A may
be a "monocyclic 5 or 6 membered fully unsaturated
heterocyclic ring". A "monocyclic 5 or 6 membered
fully unsaturated heterocyclic ring" is fully
unsaturated, monocyclic ring containing 5 or 6 atoms
of which at least one atom is chosen from nitrogen,
sulphur or oxygen, which may, unless otherwise
specified, be carbon or nitrogen linked, wherein a
-CH2- group can optionally be replaced by a -C(O)- and
a ring sulphur atom may be optionally oxidised to form
the S-oxides. Examples of a "monocyclic 5 or 6
membered fully unsaturated heterocyclic ring" are
pyridyl, pyrazolyl, thienyl, isoxazolyl, furanyl,
1,3-thiazolyl, pyrimidinyl and pyrrolyl. Ring A may
also be phenyl or a monocyclic 5 or 6 membered fully
unsaturated heterocyclic ring; "wherein said phenyl or
heterocyclic ring may be optionally fused to a five or
six membered carbocyclyl or heterocyclyl forming a
bicyclic ring". Here said bicyclic ring is a bicyclic
ring containing 8, 9 or 10 atoms of which at least one
atom is chosen from nitrogen, sulphur or oxygen, which
may, unless otherwise specified, be carbon or nitrogen
linked, wherein a -CH2- group can optionally be
replaced by a -C(O)- and a ring sulphur atom may be
optionally oxidised to form the S-oxides. Examples of
such a bicyclic ring include indolyl,
2,3-dihydrobenzofuranyl, imidazo[l,2-a]pyridinyl,
benzimidazolyl and 2- oxoindolinyl. A "heterocyclyl"
is a saturated, partially saturated of unsaturated,
mono or bicyclic ring containing 4-12 atoms of which
at least one atom is chosen from nitrogen, sulphur or
oxygen, which may, unless otherwise specified, be
carbon or nitrogen linked, wherein a -CH2- group can
optionally be replaced by a -C(O)- and a ring sulphur
atom may be optionally oxidised to form the S-oxides.
Examples and suitable values of the term
"heterocyclyl" are niorpholino, piperidyl, pyridyl,
pyranyl, pyrrolyl, pyrazolyl, isothiazolyl, indolyl,
quinolyl, thienyl, 1,3-benzodioxolyl, thiadiazolyl,
piperazinyl, thiazolidinyl, pyrrolidinyl,
thiomorpholino, pyrrolinyl, homopiperazinyl,
3,5-dioxapiperidinyl, tetrahydropyranyl, imidazolyl,
pyrimidyl, pyrazinyl, pyridazinyl, isoxazolyl,
-methylpyitolyl, 4-pyridone,1-isoquinolone,
2-pyrrolidone, 4-thiazolidone, pyridine- -oxide and
quinoline-7V-oxide. A particular example of the term
"heterocyciyl" is pyrazolyl. Ih one aspect of the
invention  "heterocyclyl" is a saturated, partially
saturated or unsaturated, monocyclic ring containing 5
or 6 atoms of which at least one atom is chosen from
nitrogen, sulphur or oxygen, it may, unless otherwise
specified, be carbon or nitrogen linked, a -CH2- group
can optionally be replaced by a -C(O)-and a ring
sulphur atom may be optionally oxidised to form the
S-oxides. A "carbocyclyl" is a saturated, partially
saturated or unsaturated, mono or bicyclic carbon ring
that contains 3-12 atoms; wherein a -CM2- group can
optionally be replaced by a -C(O)-. Particularly
"carbocyclyl" is a monocyclic ring containing 5 or 6
atoms or a bicyclic ring containing 9 or 10 atoms.
Suitable values for "carbocyclyl" include cyclopropyl,
cyclobutyl, 1-oxocyclopentyl, cyclopentyl,
cyclopentenyl, cyclohexyl, cyclohexenyl, phenyl,
naphthyl, tetralinyl, indanyl or 1-oxoindanyl. A
particular example of "carbocyclyl" is phenyl. An
example of "Cualkanoyloxy" is acetoxy. Examples of
"Ci-6alkoxycarbonyl" include methoxycarbonyl,
ethoxycarbonyl, n- and -butoxycarbortyl. Examples of
"Ci -6alkoxy" include methoxy, ethoxy and propoxy.
Examples of "C]. 6alkanoylamino" include formamido,
acetamido and propionylamino. Examples of "C|
-6alkylS(O) a wherein a is 0 to 2" include methylthio,
ethylthio, rnethylsulphinyl, ethylsulphinyl, mesyl and
ethylsulphonyl. Examples of "C| -6alkanoyl" include
propionyl and acetyl. Examples of 'W-(Ci
-6alkyl)amino" include methylamino and ethylamino.
Examples of "7V,7V-(C|-6alkyl) 2amino" include
di-W-methylamino, di-( -ethyl)amino and
-ethyl-N-methylamiho. Examples of "C2-6alkenyl" are
vinyl, allyl and 1-propenyl. Examples of "C2-6alkynyl"
are ethynyl, 1-propynyl and 2-propynyl. Examples of
'W-(C|. 6alkyl)sulphamoyl" are -(methyl)sulphanioyl
and -(ethyl)sulphamoyl. Examples of VW-(Cj -6alkyl)
2sulphanioyl" are V, -(dimethyl)sulphamoyl and
-(methyl)- -(ethyl)sul rhamoyl. Examples of 'W-(Ci
-6alkyl)carbamoyl" are V-(Cu alkyl)carbamoyl,
methylaminocarbonyl and ethylaminocarbonyl. Examples
of 'W V-(C|.6alkyl)2carbamoyl" are ,W-(Cualkyl)
2carbamoyl, diitiethylaminocarbonyl and
methylethylaminocarbonyl. Examples of "C|.
6alkylsulphonyl" are mesyl, ethylsulphonyl and
isopropylsulphonyl. Examples of
"Ci-6alkylsulphonylamino" are mesylamino,
ethylsulphonylamino and isopropylsulphonylamino.
Examples of "C| -6alkoxycarbohylamino" are
methoxycarbonylamino and f-butoxycarbohylamino.
Examples of 'W-(C| -6alkyl)-V-(C|.6alkoxy)sulphamoyl"
are -(methyl)- -(methoxy)sulphanioyl and
-(ethyl)-V-(propoxy)sulphamoyl. Example of W, -(C
i-6alkyl) 2ureido" areN,N'-dimethylureido and
-methyl-N'-propylureido. Examples of "N',N -(C|.
6alkyl) 2ureido" are 'N'-diethylureido and
N'-methyl-N'-propylureido. Example of 'W-(C|
-6alkyl)-N',N'-(Ci -6alkyl) 2ureido" are N-(methyl)-
'-ethyl- '-isopropylureido and N-ethyl-N '
'-diethylureido. Examples of W-(Ci -6alkyI)- -(C
i-6alkoxy)amino" are N-(methyl)-N-(propoxy)amino and
-methyl-N-methoxyamino. A suitable pharmaceutically
acceptable salt of a compound of the invention is, for
example, an acid-addition salt of a compound of the
invention which is sufficiently basic, for example, an
acid-addition salt with, for example, an inorganic or
organic acid, for example hydrochloric, hydrobromic,
sulphuric, phosphoric, trifluoroacetic, citric or
maleic acid. In addition a suitable pharmaceutically
acceptable salt of a compound of the invention which
is sufficiently acidic is an alkali metal salt, for
example a sodium or potassium salt, an alkaline earth
metal salt, for example a calcium or magnesium salt,
an ammonium salt or a salt with an organic base which
affords a physiologically-acceptable cation, for
example a salt with methylamine, dimethylamine,
trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)amine. Some compounds of the
formula (I) may have chiral centres and/or geometric
isomeric centres (E- and Z- isomers), and it is to be
understood that the invention encompasses all such
optical, diastereoisomers and geometric isomers that
possess B-Raf inhibitory activity. The invention
further relates to any and all tautomeric forms of the
compounds of the formula (I) that possess B-Raf
inhibitory activity. It is also to be understood that
certain compounds of the formula ,(1) can exist in
solvated as well as unsolvated forms such as, for
example, hydrated forms. It is to be understood that
the invention encompasses all such solvated forms
which possess B-Raf inhibitory activity. Particular
values of variable groups are as follows. Such values
may be Used where appropriate with any of the
definitions, claims or embodiments defined
hereinbefore or hereinafter. Ring A is a monocyclic 5
or 6 membered fully-unsaturated heterocyclic ring;
wherein if heterocyclic ring contains an -Ntt- moiety
that nitrogen may be optionally substituted by a group
selected from R5. Ring A is phenyl fused to a five or
six membered carbocyclyl or heterocyclyl forming a
bicyclic ring; wherein if said heterocyclyl contains
an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R5.Ring A is a
heterocyclic ring fused to a five or six membered
carbocyclyl or heterocyclyl forming a bicyclic ring;
wherein if said heterocyclyl or heterocyclic ring
contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R5.
Ring A is carbocyclyl. Ring A is phenyl. Ring A is
heterocyclyl; wherein if said heterocyclyl contains an
-NH- moiety that nitrogen may be optionally
substituted by a group selected from R5. Ring A is
pyridyl. Ring A is pyrazolyl; wherein said pyrazolyl
may be optionally substituted on nitrogen by a group
selected from R5. Ring A is thienyl. Ring A is
imidazo[l,2-a]pyridinyl. Ring A is indolyl. Ring A is
2,3-dihydrobenzofuranyl. Ring A is isoxazoiyl. Ring A
is benzimidazolyl. Ring A is 2-oxoindolinyl. Ring A is
furanyl. Ring A is 1,3-thiazolyl. Ring A is
pyrimidinyl. Ring A is pyttolyl. Ring A is phenyl,
pyridyl, pyrazolyl, thienyl, indolyl,
2,3-dihydrobenzofuranyl, ittiidazo[l,2-a]pyridinyl,
isoxazoiyl, benzimidazolyl, 2-oxoindolinyl, furanyl,
1,3-thiazolyl, pyrimidinyl and pyitolyl; wherein said
pyrazolyl, indolyl, pyrrolyl may be optionally
substituted on nitrogen by a group selected from R5;
wherein R5 is selected frotti Ci-ealkyl. Ring A is
phenyl, pyridyl, pyrazolyl, thienyl, indolyl,
2,3-dihydrobenzofuranyl and imidazo[l,2-a]pyridinyl;
wherein said pyrazolyl may be optionally substituted
on nitrogen by a group selected from R5; wherein R5 is
Ci-6alkyl. Ring A is phenyl, pyrid-2-yl, pyrid-3-yl,
pyrid-4-yl, l-methylpyrazol-5-yl, \ -i-
butylpyrazol-5-yl, thien-2-yl, thiert-3-yl,
ilidol-2-yl, 1-methylindol-2-yl, indol-4-yl,
indol-5-yl, indol-6-yl, indol-7-yl,
2,3-dihydrobeiizofuran-7-yl,
imidazo[l,2-a]pyridin-2-yl, isoxazol-3-yl,pyrrol-2-yl,
benzimidazol-6-yl, l-methyl-2-oxoindolih-5-yl,
furan-2-yl, l,3-thiazol-5-yl, pyrimidili-4-yl and
l-methylpyt tol-2-yl. Ring A is phenyl, pyrid-2-yl,
pyrid-3-yl, pyrid-4-yl, l-methylpyrazol-5-yl,
thien-2-yl, thien-3-yl, indol-5-yl, indol-6-yl,
2,3-dihydrobenzofurati-7-yl or
imidazo[l,2-a]pyridinyl. Ring A is not pyridyl. Ring A
is not pyrid-4-yl. R is a substituent on carbon and is
selected from halo, cyano, hydroxy, stilphanioyl,
C|-6alkyl, C2-6alkynyl, C|-6alkoxy, N,N-(C|.
6alkyl)2amino, Ci-6alkyIS(O) wherein a is 0 to 2,
Ci-6alkoxycarbonylamino, ,iV-(C|-6alkyl)2sulphamoyl,
N-(C I-6alkyI)-N-(C i-6alkoxy)sulphamoyl, N' N -(C
i-6alkyl)2ureido, Ci-6alkylsulphonylamino,
carbocyclyl-R6- or heterocyclyl-R 7-; wherein R1may be
optionally substituted on carbon by one or more R8; R8
is selected from halo, cyano, hydroxy, C|-6alkyl,
C|-6alkoxy, N,N-(Ci.6alkyl)2amino, N,N-(C|
-6alkyl)2carbamoyl, C ]-6aikyiS(O)a wherein a is 0 to
2, N,N-(C i-6alkyl)2sulphamoyl, N-(C i-6alkyi)-N-(C
i-6alkoxy)amino, carbocyclyl-R 18- or heterocyclyl-R
19 -; wherein R8 may be optionally substituted on
carbon by one or more R20; 



and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by
a group selected from R ; R6, R7, R18 and R19 are
independently selected from a direct bond, -O-, -S(O)
- or -N(R30)SO2-; wherein R30 is selected from
hydrogen and s is 2; R2' is selected from Ci-6alkyl;
R20 is selected from cyano or hydroxy. R1 is a
substituent on carbon and is selected from halo,
cyano, Ci^alkyl, C2-6alkynyl, C|-6alkoxy, N,N-(C|
-6alkyl)2amino, C|. 6alkylS(0) a wherein a is 0 to 2,
N,N-(Ci_6alkyl)2sulphamoyl, Cualkylsulphony lamino,
carbocyclyl-R 6- or heterocyclyl-R 7-; wherein R1may
be optionally substituted on carbon by one or more R8;
R8 is selected from halo, cyano, hydroxy, N,N-(C|
-6alkyl)2amino or heterocyclyl-R 19-; wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may
be optionally substituted by a group selected from R2'
; R6, R7 and R19 are independently selected from a
direct bond, -S(O) - or -N(R30)SO2-; wherein R30 is
hydrogen and s is 0-2; R2l is C1-6alkyl.R1 is a
substituent on carbon and is selected from fluoro,
chloro, bromo, iodo, cyano, hydroxy, sulphamoyl,
methyl, ethyl, isopropyl, sec-butyl, /-butyl,
2-ttiethylbut-2-yl, 3- methylbut-2-yl,
l,l-dimethylprop-2-yn-l-yl, l,l-dimethylbut-2-yn-l-yl,
3,3-dimethylbut-lyn- l-yl, 3-methylbut-l-yn-l-yl,
methoxy, ethoxy, propoxy, isopropoxy, isobutoxy, 7V,
-dimethylamiho, L -diethylamino, methylthio, mesyl,
f-butoxycarbonylamino, N-methylsulphamoyl, -methyl-
-propylsulphamoyl, , -dimethylsulphamoyl,
N-(methyl)-N-(methoxy)sulphamoyl, ' '-dimethylureido,
mesylamino, cyclopropyl-R 6-, phenyl-R5-,
morpholino-R7-, imidazolyl-R7-, 1,3-thiazolyl-R7-,
pyHdyl-R7-, piperidinyl-R 7- or azetidinyl-R7-;
wherein R1 may be optionally substituted on carbon by
one or more R8; R8 is selected from fluoro, cyano,
hydroxy, methyl, methoxy, iV,iV-dimethylamino,
V,V-dimethylcarbamoyl, methylthio, mesyl, 7V,
-dimethylsulphamoyl, -(methyl)-N-(methoxy)sulphamoyl,
cyclopropyl-R 18-, piperazinyl-R l9-, pyrrolyl-R l9-
or tetrahydrofuryl-R -; wherein R8 may be optionally
substituted o carbon by one or more R20; and wherein
said piperazinyl may be optionally substituted on
nitrogen by a group selected from R2 1; R6, R7, R18
and R19 are independently selected from a direct bond,
-O-, -S(O) - or -N(R30)SO2-; wherein R30 is selected
from hydrogen and s is 2; R2 1 is selected from methyl
or ethyl; R20 is selected from cyano or hydroxy. R1 is
a substituent on carbon and is selected from fluoro,
chloro, bromo, iodo, cyano, methyl, isopropyl,
t-butyl, 3-methylbut-l-yn-l-yl,
3,3-dimethylbut-l-yii-l-yl, methoxy, propoxy,
isopropoxy, isobutoxy, dittiethylamino, methylthio,
mesyl, V.N-dimethylsulphamoyl, mesylamino,
cyclopropyl-R6- or azetidin-1-yl-R 7-; wherein R1 may
be optionally substituted on carbon by one or more R8;
R8 is selected from fiuoro, cyano, hydroxy,
dimethylamino or piperazin-1-yl-R 19-; wherein said
piperazinyl may be optionally substituted on nitrogen
by a group selected from R6, R7 and R19 are
independently selected from a direct bond, -S(O) - or
-K(R30)SO2-; wherein R30 is hydrogen and s is 2; R2'
is methyl or ethyl. R1 is a substituent on carbon and
is selected from fluoro, chloro, bromo, iodo, cyano,
hydroxy, sulphamoyl, methyl, trifluoromethyl, 1-cyano-
1-metliylethyl, methoxy, ethoxy, propoxy, isopropoxy,
isobutoxy, V -dimethylamins, difluoromethylthio,V
V-dimethylsulphanioyl, f-butyl, mesyl,
cyclopropylaminosulphonyl, azetidin-1-ylsulphonyl,
teti-ahydrofumn-2-ylmethylai tiinosulphottyl,
V-niethyl-V-(2,3-dihydi-oxypropyl)sulphaiiioyl,
mesylamino, morpholinosulphonyl,
1-methylpiperazin-4-ylmethyl, l-ethylpiperazih-4-
ylmethyl, 3,3-diniethylbut-l-yn-l-yl, morpholino, V
-dimethylaminoniethyl, 3-methyl-3- hydroxybut- 1-yn-
1-y1, methylthiomethy 1, mesylmethyl,
-(methyl)-V-(methoxy)sulphamoyl,
2-hydroxymethylpiperidin-l-ylsulphonyl,
3-hydroxymethylpiperidiii-l -ylsulphonyl,
Ahydroxyniethylpiperidin- 1-ylsulphonyl,
1,1-difloroethyl, piperidin-1-yl, 7V,7V-diethylamino,
N', iV'-dimethylureido, cyclopropyl,
/-butoxycarbonylamino, pyfid-2-yl, phenoxy, 2-methoxy-
1,1-dimethylethyl, mesylmethyl, l,3-thiazol-2-yl,
2-methyl-l,3-thiazol-5-yl, 1- methy lcyclopropyl,
1,1-dimethylprop-2-yn- 1-yl, 1-(N,
V-ditnethylsulphamoyl)-1-methylethyl,
1,1-dimethylbut-2-yn- 1-yl,
-(methyl)-7V-(methoxy)amihomethyl, 1- ( ,
ty-dimethylcarbamoyl)- l -methylethyl,
4-methylimidazol-l-yl, 1-(cyclopropyl)- 1-
methylethyl, 2-methyl-3,4-dihydl-oxybut-2-yl,
2-methylbut-2-yl, 1-hydfoxy-lcyclopropylethyl,
1-cyanoethyl, 2-cyano-3-methylbut-2-yl,
2-cyanobut-2-yl, l-hydroxy-2- cyanoprop-2-yl and
2-cyanopyttol-l-ylmethyl. is a substitue pt oh carbon
and is selected from fluoro, chloro, bromo, iodo,
cyano, methyl, t-butyl, trifluoromethyl,
dimethylaminomethyl, 1-methyl- 1-cyattoethyl,
Amethylpiperazin- 1-ylmethyl,
4-ethylpiperazin-l-ylmethyl,
3-hydroxy-3-methylbut-l-yn-l -yl,
3,3-dimethylbut-l-yn-l-yl, methoxy, propoxy,
isopropoxy, isobutoxy, dimethylamino,
difluoromethylthio, V, -dimethylsulphamoyl, mesyl,
cyclopropylaminosulphonyl, azetidin-1- ylsulphonyl or
mesylamirio. R1 is a substituent on carbon aiid is
selected from 1-methyl- 1-cyahoethyl. R1 is a
substituent on carbon and is selected from
trifluoromethyl. ri Is selected from 0-2; wherein the
values of R may be the same or different. n is 0. Is
1. n is 2; wherein the values of R1 may be the same or
different. R2 is hydrogen. R3 is selected from halo,
methyl or methoxy. R3 is selected from halo or methyl.
R3 is selected from fluoro, chloro, methyl or methoxy.
R3 is selected from fluoro, chloro or methyl. R3 is
fluoro.R3 is chloro. R3 is methyl. R3 is methoxy. R3
is not chloro. R is selected from halo, cyano,
hydroxy, amino, carbamoyl, ureido, Ci-ealkyl,
C2-6alkynyl, C|-6alkoxy, Ci-6alkanoyl,
V-(C|.6alkyl)amino, 7V, -(C| -6alkyl) 2amino,
Ci-6alkanoylamirio, -(C|. 6alkyl)carbamoyl,
Ci-ealkoxycarbonyl, L -(Ci. 6alkyl) 2sulphamoyl,
C|-6alkylsulphonylamino, carbocyclyl-R t4- or
heterocyclyl-R l 5-; wherein R4 may be optionally
substituted on carbon by one or more R16 ; and wherein
if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R17; R16 is selected from halo, hydroxy,
amino, C|-6alkoxy, W-(Ci-6alkyl)amino, , -(Ci
-6alkyl)2amino, carbocyclyl-R 22- or heterocyclyl-R
23-; wherein R may be optionally substituted o carbon
by one or more R ; and wherein if said heterocyclyl
contains an -NHmoiety that nitrogen may be optionally
substituted by a group selected from R25; R14, R15 ,
R22 and R23 are independently selected from a direct
bond, -N(R26)- or -C(O)N(R 28)-; wherein R26 and R28
are hydrogen; Rl ? and R25 are independently selected
from Ci-6alkyl and Cualkoxycarbonyl; R24 is methyl or
phenyl. R4 is selected from halo, cyano, amino,
Cj-6alkyl, Ci-6alkoxy, -(C| -6alkyl)amino,
Ci-6alkanoylamino, -(C| -6alkyl)carbainoyl or
heterocyclyl-R -; wherein R15 is a direct bond. R is
selected from fluoro, chloro, bromo, cyano, hydroxy,
amino, carbamoyl, ureido, methyl, ethyl, propyl,
prop-1-ynyl, methoxy, ethoxy, propoxy, isopropoxy,
acetyl, hiethylamino, ethylamino, propylamino,
isopropylamino, butylamino, dimethylamitto, Nmethyl-
7V-ethylamino, V-methyl- -propylamino, formylamino,
acetylamino, propanoylamino,
2,2-dimethylpropanoylamino, 7V-methylcarbamoyl,
methoxycarbonyl, , V-dimethylsUlphamoyl, mesylamino,
cyclopropyl-R 14 -, cyclobutyl-R 14 -, piperazinyl-R
15-, pyrrolyl-R l5-, pyrrolidinyl-R 15-, pyrazolyl-R
l5 : or morpholino-R 15-; wherein R4 may be optionally
substituted on carbon by one or more R16; and wherein
said piperazinyl or pyrrolidinyl may be optionally
substituted on nitrogen by a group selected from Rl ?;
R16 is selected from fluoro, hydroxy, amino, methoxy,
niethylamino, V -dimethylamirto, cyclopropyl-R 22-,
1,3-dioxolanyl-R 23-, imidazolyl-R 23-, morpholino-R
23-, piperazinyl-R 23-, piperidihyl-R 23- or
pyrrolidinyl-R 23-; wherein Rl6 may beoptionally
substituted on carbon by one or more R2 ; and wherein
said piperazinyl or pyrrolidinyl may be optionally
substituted on nitrogen by a group selected from R25;
R14 , R15 , R22 and R23 are independently selected
from a direct bond, -N(R26)- or -C(O)N(R28)-; wherein
R26 and R28 are hydrogen; R17 and R25 are
independently selected from methyl and
f-butoxycarbonyl; R24 is methyl or phenyl. R is
selected from fluoro, chloro, bromo, cyano, amino,
methyl, methoxy, niethylamino, acetylamino,
iV-inethylcarbamoyl or morpholino. R is selected from
fluoro, chloro, bromo, cyano, hydroxy, amino,
carbamoyl, ureido, methyl, ethyl, methoxy,
methylamino, isopropylamino, morpholino, 2-
(dimethylamiho)ethylamino, 2-(hydroxy)ethylamino,
2-(amiiio)ethylamino, 3-(pyrrolidin-lyl) propylamiiio,
V-t iethylcarbamoyl, acetylamino,
2-hydroxyacetylamino, trifluoromethyl, mesylamitto,
2,2-dimethylpropanoylamino, 3-methoxypropanoylamino,
cyclobutylcarboilylamino, cyclopropylamino,
2,3-dihydroxypropylamino, 1,3-dihydroxyprop-
2-ylamino, 1-rhethylpiperazin-4-yl,
l-methylpiperazin-4-ylmethyl, acetyl, -methyl-V-(3-
diniethylaminopropyl)amino, -methyl-
-(2-methoxyethyl)amino, dimethylamino, hydroxymethyl,
1,2-dihydroxyethyl, pyrazol-5-ylamino,
3-aminoprop-l-yii-l-yl, 3- hydroxyprop-1-yn-l-yl,
3-methylaminoprop-l-yn-l-yl,
3-dimethylamittoprop-l-yn-l-yl, Aaminobutylamino,
pyrrolidin-2-ylamino, 3-methylaminopropyl,
3-dimethylaminopropyl, 3- hydroxypropyl,
3-dimethylamitiopropylamino, aminomethyl,
piperazin-1-yl, 1- methylpiperaziti-4-yl,
2,2-dimethyl-l ,3-dioxolan-4-ylmethylamino,
pyrrolidin-3- ylmethylamitto,
piperidin-4-ylmethylamino, imidazoi-2-ylmethylamino,
methoxymethyl, L -dimethylsulphamoyl, formylamino,
morpholinomethyl, aminomethyl, 2-
(dimethylamino)ethylamino, pyrrol- 1-yl, pyrrol-2-yl,
pyrrolidin-2-yl, imidazol-4-yl, cyclobutylamino,
V-methyl-V-(2-diniethylaminoethyl)amirio,
2-dimethylaminoethoxy, dimethylaminomethyl,
cyclopropylaminomethyl, pipeHdin-1-ylmethyl,
methylamiliomethyl, pyrrolidin-2-ylmethoxy,
3-dimethylaminopropoxy, methoxycarbonyl, l-(/-
butoxycarboriyl)pyrrolidiri-2-ylmethylamino,
1-(r-butoxycarbonyl)pyrrolidin-2-ylmethoxy, 2-
phenoxyacetylamino and
1-(/-butoxycarbonyl)pyrrolidin-2-yl. m Is selected
from 0-2; wherein the values of R4 may be the same or
different. m is O. m is 1. m is 2; wherein the values
of R4 may be the same or different.Therefore in a
further aspect of the invention there is provided a
compound of formula (I) (as depicted above) wherein:
Ring A is phenyl, pyridyl, pyrazolyl, thienyl,
indolyl, 2,3-dihydrobeiizofuranyl,
imidazotl,2-a]pyridinyl, isoxazolyl, benzimidazolyl,
2-oxoindolinyl, furanyl, 1,3-thiazolyl, pyrimidinyl
and pyrrolyl; wherein said pyrazolyl, indolyl,
pyitolyl may be optionally substituted on nitrogen by
a group selected from R5; R is a substituent oh carbon
and is selected from halo, cyano, hydroxy, sulphamoyl,
C|-6alkyl, C2-6alkynyl, Ci-6alkoxy, TV,TV-(Ci-6alkyl)
2amino, Ci-6alkylS(O) a wherein a is 0 to 2,
Cj-ealkoxycarbonylamino, V-(Ci-6alkyl)sulphamoyl,
7V,7V-(C|-6alkyl)2Sulphamoyl, 7V-(Ci-6alkyl)- -(Ct
-6alkoxy)sulphamoyl, N'N'-(Ci -6alkyl) 2ureido,
Ci-6alkylsulphonylamino, carbocyclyl-R 6- or
heterocyclyl-R 7-; wherein R may be optionally
substituted on carbon by one or more R8; n is selected
from 0-2; wherein the values of R may be the same or
different; R2 is hydrogen; R3 is selected from halo,
methyl or methoxy; R is selected from halo, cyano,
hydroxy, amino, carbamoyl, ureido, C|-6alkyl,
C2-6alkyriyl, C|-6alkoxy, Cualkanoyl,
/V-(Ci-6alkyl)amiho, N,N-(C| -6alkyl) 2amino,
Ci-6alkanoylamino, 7V-(C|.6alkyl)carbamoyl,
Ci^alkoxycarbonyl, N,N-(C i-6alkyl) 2sulphamoyl,
Ct-balkylsulphonylamino, carbocyclyl-R 14 - or
heterocyclyl-R 15-; wherein R4 may be optionally
substituted on carbon by one or more R ; and wherein
if said heterocyclyl contains art -NH- moiety that
nitrogen may be optionally substituted by a group
selected from R ; R5 is selected from Ci-6alkyl; m is
selected from 0-2; wherein the values of R may be the
same or different; R6, R7, R18 and R 19 are
independently selected from a direct bond, -O-, -S(O)
- or -N(R 30)SO 2-; wherein R30 is selected from
hydrogen and s is 2; R8 is selected from halo, cyano,
hydroxy, C|- alkyl, Ci^alkoxy, N,N-(C i-6alkyl)
2carbam syl, Ci-6alkylS(O) a wherein a is 0 to 2,
N,N-(Ci -6alkyl) 2sulphamoyl, N-(C i-6alky I)-N-(C
i-6alkoxy)amino, carbocyclyl-R 18- or heterocyclyl-R
-; wherein R8 may be optionally substituted on carbon
by one or more R20; and wherein if said heterocyclyl
contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R2' ;
R14 , R 15 , R22 and R23 are independently selected
from a direct bond, -N(R 26)- or -C(O)N(R 28)-;
wherein R26 and R28 are hydrogen;R16 is selected from
halo, hydroxy, amino, C|. 6alkoxy, -(Ci -6alkyl)amiho,
, -(Ci -6alkyl)2ainino, carbocyclyl-R 22- or
heterocyclyl-R 23-; whereih R16 may be optionally
substituted o carbon by one or more R24 ; and wherein
if said heterocyclyl contains an -NHttioiety that
nitrogen may be optionally substituted by a group
selected from R25; R17 and R25 are independently
selected from C1-6alkyl and Ci-6alkoxycarbonyl; R2 is
selected from C alky!; 



R20 is selected from cyano or hydroxy; R24 is methyl
or phenyl; or a pharmaceutically acceptable salt
thereof; with the proviso that said compound is not:
-t4-chloro-3-({t6-(4-methylpiperazin-l-yl)pyridin-3-yl
]amino}carbonyl)phenyl]-2-
ttiorpholin-4-ylisonicotinamide;
-t4-chloro-3-({t6-(4-ethylpiperazin-l-yl)pyridih-3-yl]
amino}carbonyl)phenyl]-2-morpholin-
4-ylisonicotinamide; L
{4-chloro-3-t({6-tt3-(dimethylamino)propyl](methyl)ami
no]pyridin-3-yljamino)carbonyl] phenyl
}-2-morpholin-4-ylisonicotinamide;
7V-{4-chloro-3-t({6-[t2-(dimethylamino)ethyl](methyl)a
mino] ryridin-3-yl]amino)carbonyl]
phenyl}-2-morpholin-4-ylisohicotinamide; or
-t4-chloro-3-({t6-(4-methyl-l,4-diazepan-l-yl)pyridin-
3-yl]amino]carbonyl) rhenylJ-2-
morpholin-4-ylisonicotinamide. Therefore in a further
aspect of the invention there is provided a compound
of formula (I) (as depicted above) wherein: Ring A is
phenyl, pyridyl, pyrazolyl, thienyl, indolyl,
2,3-dihydrobenzofuranyl and imidazotl,2-a]pyridinyl;
wherein said pyrazolyl may be optionally substituted
on nitrogen by a group selected from R5; R is a
substituent on carbon and is selected from halo,
cyano, Ci-ealkyl, C2-6alkynyl, C|-6alkoxy, , -(Ci
-6alkyl)2amino, Ci-6alkylS(O)a wherein a is 0 to 2, ,
-(C| -6alkyl)2sulphamoyl, Ci-6alkylsuiphonylamino,
carbocyclyl-R 6- or heterocyclyl-R 7-; wherein R1may
be optionally substituted on carbon by one or more R8;
n is selected from 0-2; wherein the values of R1may be
the same or different; R2 is hydrogen; R3 is selected
from halo or methyl;R is selected from halo, cyano,
amino, C|-6alkyl, C|. 6alkoxy, TV-(Ci-6alkyl)amino,
Cualkanoylamino, /V-(C|-6alkyl)carbamoyl or
heterocyclyl-R 15 - ; m is selected from 0-2; wherein
the values of R4 may be the same or different; R5 is
Ci-6alkyl; R6, R7 and R19 are independently selected
from a direct bond, -S(O),- or -N(R 30)SO 2-; wherein
R30 is hydrogen and s is 0-2; R8 is selected from
halo, cyano, hydroxy, /V,/V-(C!-6alkyl) 2amino or
heterocyclyl-R 19-; wherein if said heterocyclyl
contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R ;
R15 is a direct bond; R2 1 is Cualkyl; or a
pharmaceutically acceptable salt thereof; with the
proviso that said compound is not:
7V-{4-chloro-3-t({6-[t3-(dimethylamino)propyl](methyl)
amino]pyridin-3-yl}amino)carbonyl] phenyl
}-2-morpholin-4-ylisonicotinamide; or
7V-{4-chloro-3-t({6-tt2-(dimethylamino)ethyl](methyl)a
mino]pyridin-3-yljamiho)carbonyl] phenyl
}-2-morpholin-4-ylisonicotinamide. Therefore in a
further aspect of the invention there is provided a
compound of formula (1) (as depicted above) wherein:
Ring A is phenyl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl,
l-methylpyrazol-5-yl, 1-/- butylpyrazol-5-yl,
thien-2-yl, thien-3-yl, indol-2-yl,
l-methylindol-2-yl, indol-4-yl, indol-5-yl,
indol-6-yl, indol-7-yl, 2,3-dihydrobenzofuran-7-yl,
imidazo[l,2-a]pyridin-2-yl, isoxazol-3-yl,
pyrrol-2-yl, benzimidazol-6-yl,
l-methyl-2-oxoindolin-5-yl, furan-2-yl,
l,3-thiazol-5-yl, pyrimidin-4-yl and
l-niethylpyrrol-2-yl; R is a substituent on carbon and
is selected from fluoro, chloro, bromo, iodo, cyano,
hydroxy, sulphamoyl, methyl, trifluoromethyl, 1-cyano-
1-methylethyl, methoxy, ethoxy, propoxy, isopropoxy,
isobutoxy, 7V,/V-dimethylamino, difluoromethylthio,
7V,N-dittiethylsulphamoyl, /-butyl, mesyl,
cyclopropylaminosulphonyl, azetidin-1-ylsulphonyl,
tetrahydrofuran-2-ylmethylaminosulphonyl,
-methyl-7V-(2,3-dihydroxypropyl)sulphamoyl,
mesylamino, morpholinosulphonyl,
1-methylpiperazin-4-ylmethyl, 1-ethylpiperazin-4-
ylmethyl, 3,3-dimethylbut-l-yn-l-yl, morpholino, /V,
-dimethylaminottiethyl, 3-methyl-3-
hydroxybut-1-yn-l-yl, methylthiomethyl, mesylmethyl,
/V-(methyl)-/V-(methoxy)sulphamoyl,
2-hydroxymethylpiperidin-l-ylsulphonyl,
3-hydroxymethylpiperidin-l-ylsulphonyl,
4-hydroxymethylpiperidin-1-ylsulphonyl,
1,1-difluoroethyl, piperidin-1-yl,
/V,/V-diethylamiiio, ' '-dimethylureido, cyclopropyl,
f-butoxycarbonyl amino, pyrid-2-yl, phenoxy,
2-methoxy- 1,1-dimethylethyl, lnesylmethyl,
l,3-thiazol-2-yl, 2-methyl-l,3-thiazol-5-yl, 1-
methylcyclopropyl, 1,1-dimethylprop-2-yn- 1-y1,
1-(N,/V-dimethylsulphamoyI)- 1-methylethyl, 1,1
-dimethylbut-2-yti- 1-y1, /V-(methyl)-
-(methoxy)aminomethy 1, 1- ( V,
-dimethylcarbamoyl)-l-methylethyl,
4-methylimidazol-l-yl, 1-(cyclopropyl)- 1-
methylethyl, 2-methyl-3,4-diliydroxybut-2-yl,
2-methylbut-2-yl, 1-hydroxy-lcyclopfopylethyl,
1-cyattoethyl, 2-cyano-3-methylbut-2-yl,
2-cyanobut-2-yl, l-hydroxy-2- cyanoprop-2-yl and
2-cyanopyitol-l-ylmethyl; n is selected from 0-2;
wherein the values of R1may be the same or different;
R2 is hydrogen; R3 is selected from fiuoro, chloro,
methyl or methoxy; R is selected from fiuoro, chloro,
bromo, cyano, hydroxy, amino, carbamoyl, ureido,
methyl, ethyl, methoxy, methylamilio, isopropylamino,
morpholiiio, 2- (dimethylamino)ethylamino,
2-(hydroxy)ethylamino, 2-(amino)ethylamino,
3-(pyrrolidin-1 - yl)propylamino, V-methylcarbamoyl,
acetylamino, 2-hydroxyacetylamino, trifluoromethyl,
mesylamino, 2,2-dimethylpropanoylamino,
3-methoxypropanoylamino, cyclobutylcarbonylamino,
cyclopropylamino, 2,3-dihydroxypropylamino,
1,3-dihydroxyprop- 2-ylamino, 1-methylpiperazin-4-yl,
l-methylpiperazin-4-ylmethyl, acetyl, -methyl- -(3-
dimethylaminopropyl)amino, -niethyl-V-(2-methoxyethyl)
mino, diniethylamino, hydroxymethyl,
1,2-dihydroxyethyl, pyrazol-5-ylamino,
3-aminoprop-l-yn-l-yl, 3- hydroxyprop-1-yn-l-yl,
3-methylaminoprop-1-yn-l-yl,
3-dimethylaminoprop-l-yn-l-yl, Aaminobutylamino,
pyrrolidin-2-ylaniino, 3-methylaminopropyl,
3-dimethylamiiiopropyl, 3- hydroxypropyl,
3-dimethylaminopropylamino, aminomethyl,
piperazin-1-yl, 1- methylpiperazin-4-yl,
2,2-dimethyl-l,3-dioxolan-4-ylmethylamino,
pyrrolidin-3- ylmethylamino,
piperidin-4-ylmethylamino, imidazol-2-ylmethylamino,
methoxymethyl, TV, -diniethylsulphamoy I, formylamino,
morpholinomethyl, aminomethyl, 2-
(dimethylamino)ethylamiiio, pyrrol-l-yl, pyttol-2-yl,
pyrrolidin-2-yl, imidazol-4-yl, cyclobutylamino,
V-methyl-V-(2-dimethylaminoethyl)amino,
2-dimethylaminoethoxy, diinethylarninomethyl,
cyclopropylarninomethyl, piperidin-l -ylmethyl,
methylaminomethyl, pyrrolidin-2-ylmethoxy,
3-dimethylaminopropoxy, methoxycarbonyl, l-(/-
butoxycarbonyl)pyrrolidirt-2-ylmethylamino,
I-(/-butoxycarbony))pyrrolidin-2-ylmethoxy, 2-
pheiioxyacetylamino and
1-(f-butoxycarbonyl)pyrrolidin-2-yl;in is selected
from 0-2; wherein the values of R4 may be the same or
different; or a pharmaceutically acceptable salt
thereof; with the proviso that said compound is not:
N-t4-chloro-3-({t6-(4-methylpiperazin-l-yl)pyridin-3-y
l]amino]carbonyl)phenyl]-2-
morpholin-4-ylisonicotinamide; V-{4-chloro-3- ({6-[
3-(dimethylamino)propyl](niethyl)amino]pyridin-3-yl]am
ino)carbonyl] phenyl)
-2-niorpholin-4-ylisonicotinamide; or V-{4-chloro-3-
({6-tt2-(dimethylamino)ethyl](niethyl)amino]pyridin-3-
yl}amino)carbonyl]
pheiiyl}-2-niorpholin-4-ylisoiiicotinamide. Therefore
in a further aspect of the invention there is provided
a compound of formula (I) (as depicted above) wherein:
Ring A is phenyl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl,
l-methylpyrazol-5-yl, thien-2-yl, thien-3-yl,
indol-5-yl, indol-6-yl, 2,3-dihydrobenzofUran-7-yl or
imidazo[l,2-a]pyridinyl; R is a substittient on carbon
and is selected from fluoro, chloro, bromo, iodo,
cyano, methyl, t-butyl, trifluoromethyl,
dimethylaminoniethyl, 1-methyl- 1-cyattoethyl, 4-
methylpiperazin- 1-ylmethyl, 4-ethylpiperazin-
1-ylniethyl, 3-hydroxy-3-methylbut- 1-yn- 1-yl,
3,3-diniethylbut-l-yn-l-yl, methoxy, propoxy,
isopropoxy, isobutoxy, dimethylamino,
difluoroniethylthio, L V-dimethylsulphamoyl, mesyl,
cyclopropylaminosulphonyl, azetidin-1- ylsulphoiiyl or
mesylamino; n is selected from 0-2; wherein the values
of R1may be the same or different; R2 is hydrogen; R3
is selected from fluoro, chloro or methyl; R is
selected from fluoro, chloro, bromo, cyano, amino,
methyl, methoxy, niethylaniino, acetylaniins,
V-methylcarbamoyl or morpholino; m Is selected from
0-2; wherein the values of R4 may be the same or
different or a pharmaceutically acceptable salt
thereof. In another aspect of the invention, preferred
compounds of the invention are any one of the Examples
or a pharmaceutically acceptable salt thereof. In
another aspect of the invention, preferred compounds
of the invention are any one of:
N-(6-amino-5-chloropyridin-3-yl)-5-{t3-(l-cyano-l-meth
ylethyl)benzoyl]amino)-2- methylbenzamide;
7V-(6-amino-5-chloropyHditt-3-yl)-5-{[3-(l-cyaiio-l-me
thylethyl)-5-fluofobenzoyl]amino}-2- methylbenzaniide;
5-{t3-(l-cyano-l-hiethylethyl)benzoyl]amitio}-
-(5-methoxypyridin-3-yl)-2-methyl beilzamide; 5
-(6-amino-5-chlofopyridin-3-yl)-2-methyl-5-{[3-(tfiflt
iorometliyl)benzoyl]attiino} benzatnide;
S-ltS-Cl-cyano-l-methylethyObeiizoy^amiiioj -
-CS^-diniethylpyridin-S-yl)^- ttiethylbenzamide;
iV-(3-{[(6-aniino-5-chlotOpyridin-3-yl)amino]cai-bonyl
}-4-niethylpheiiyl)-2-(l-cyaiio-l- 1. 0
methylethyl)isonicotinamide;
7V-(6-amino-5-chlo)-opyridin-3-yl)-2-chloi-o-5-{t3-(tH
fluol:omethyl)benzoyl]amino} benzamide;
-(6-acetylainiiio-pyridili-3-yl)-5-t3-(cyano-diltiethy
l-niethyl)-benzoylaniino]-2-niethylbenzamide; 15
V-t6-(acetylamino)pyridin-3-yl]-2-chloi-o-5-{ 3-(tri
fl oiOmethyl)benzoyljamino)benzamide; and
7V-(6-amino-5-metliylpyHdin-3-yl)-2-chlofo-5-{t3-(l-cy
ano-l-methylethyl)bettzoyl]amino3 benzamide; or a
pharmaceutically acceptable salt thereof. 0 Another
aspect of the present invention provides a process for
preparing a compound of formula (I) or a
pharmaceutically acceptable salt thereof which process
(wherein variable groups are, unless otherwise
specified, as defined in formula (I)) comprises of:
Process a) reacting an amine of the formula (II) with
an acid of formula (tit):(III) of an activated acid
derivative thereof; Process b) reacting an acid of
formula (IV): (IV) with an amine of formula (V): or an
activated acid derivative thereof; and thereafter if
necessary: i) converting a compound of the formula (I)
into another compound of the formula (I); ii) removing
ally protecting groups; iii) forming a
pharmaceutically acceptable salt. Specific reaction
conditions for the above reactions are as follows.
Process a) and Process b) Amines and acids may be
coupled together in the presence of a suitable
coupling reagent. Standard peptide coupling reagents
known in the art can be employed as suitable coupling
reagents, or for Example carbonyldiimidazole and
dicyclohexyl-carbodiimide, optionally in the presence
of a catalyst such as dittiethylaminopyrldine or
4-pyrrolidinopyridine, optionally in the presence of a
base for Example triethylamine, pyridine, or
2,6-di-o%/-pyridines such as 2,6-lutidine or
2,6-di-fe/V-butylpyridine. Suitable solvents include
diniethylacetamide, dichloromethane, benzene,
tetrahydrofuran and dihiethylformaniide. The coupling
reaction may conveniently be performed at a
temperature in the range of -40 to 40 C. Suitable
activated acid derivatives include acid halides, for
Example acid chlorides,and active esters, for Example
pentafluorophenyl esters. The reaction of these types
of compounds with amines is well known in the art, for
Example they may be reacted in the presence of a base,
such as those described above, and in a suitable
solvent, such as those described above. The reaction
may conveniently be performed at a temperature in the
range of -40 to 40 0C. Amines of formula (II) may be
prepared according to Scheme 1 : D Scheme 1 Acids of
formula (IV) may be prepared according to Scheme2:
Conditions as Process a) or b) (IV) Scheme 2 Wherein
Pg is an acid protecting group, for example such as
those described herein below. Compounds of formula
(til), (V), (ila) and (IVd) are commercially available
compounds, or they are known in the literature or they
may be prepared by standard processes known in the
art. 



It will be appreciated that certain of the various
ring substitUents in the compounds of the present
invention may be introduced by standard aromatic
substitution reactions or generated by conventional
functional group modifications either prior to or
immediately following the processes mentioned above,
and as such are included in the process aspect ofthe
invention. Such reactions and modifications include,
for example, introduction of a substituent by means of
an aromatic substitution reaction, reduction of
substituents, alkylation of substituents and oxidation
of substituents. The reagents and reaction conditions
for such procedures are well known in the chemical
art. Particular examples of aromatic substitution
reactions include the introduction of a nitro group
using concentrated nitric acid, the introduction of an
acyl group using, for example, an acyl halide and
Lewis acid (such as aluminium trichloride) under
friedel Crafts conditions; the introduction of an
alkyl group using an alkyl halide and Lewis acid (such
as aluminium trichloride) under friedel Crafts
conditions; and the introduction of a halogeno group.
Particular examples of modifications include the
reduction of a nitro group to an amino group by for
example, catalytic hydrogenatioii with a nickel
catalyst or treatment with iron in the presence of
hydrochloric acid with heatihg; oxidation of alkylthio
to alkylsulphinyl or alkylsulphonyl. It will also be
appreciated that in some of the reactions mentioned
herein it may be necessary/desirable to protect any
sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable
methods for protection are known to those skilled in
the art. Conventional protecting groups may be Used in
accordance with standard practice (for illustration
see T.W. Green, Protective OroUps in Organic
Synthesis, John Wiley and Sons, 1991). Thus, if
reactants include groups such as amino, carboxy or
hydroxy it may be desirable to protect the group in
some of the reactions mentioned herein. A suitable
protecting group for an amino or alkylamino group is,
for example, an acyl group, for example an alkanoyl
group such as acetyl, an alkoxycarbonyl group, for
example a rnethoxycarbohyl, ethoxycarbonyl or
/-butoxycarbonyl group, an arylmethoxycarbohyl group,
for example benzyloxycarbottyi, or an aroyl group, for
example benzoyl. The deprotection conditions for the
above protecting groups necessarily vary with the
choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or alkoxycarbonyl group or
an aroyl group may be removed for example, by
hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium
hydroxide. Alternatively an acyl group such as a
/-butoxycarbonyl group may be removed, for example, by
treatment with a suitable acid as hydrochloric,
sulphuric or phosphoric acid or trifluoroacetic acid
and an arylmethoxycarbonyl group such as a
benzyloxycarbonyl group may be removed, for example,
by hydrsgenation over a catalyst such as
palladium-on-carbon, or by treatment with a Lewis acid
for example boron tris(trifluoroacetate). A suitable
alternative protecting groupfor a primary amino group
is, for example, a phthaloyl group which may be
removed by treatment with an alkylamine, for example
dimethylaminopropylamiiie, or with hydrazine. A
suitable protecting group for a hydroxy group is, for
example, an acyl group, for example an alkaiioyl group
such as acetyl, an aroyl group, for example benzoyl,
or an arylmethyl group, for example benzyl. The
deprotection conditions for the above protecting
groups will necessarily vaty with the choice of
protecting group. Thus, for example, an acyl group
such as an alkanoyl or an aroyl group may be removed,
for example, by hydrolysis with a suitable base such
as an alkali metal hydroxide, for example lithium or
sodium hydroxide. Alternatively an arylmethyl group
such as a benzyl group may be removed, for example, by
hydrogenation over a catalyst such as
palladium-on-carbon. A suitable protecting group for a
carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be
removed, for example, by hydrolysis with a base such
as sodium hydroxide, or for example a f-butyl group
which may be removed, for example, by treatment with
an acid, for example an organic acid such as
trifluoroacetic acid, or for example a benzyl group
which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon. The
protecting groups may be removed at any convenient
stage in the synthesis using conventional techniques
well known in the chemical art. As stated hereinbefore
the compounds defined in the present invention possess
anti-cancer activity which is believed to arise from
the B-Raf inhibitory activity of the compounds. These
properties may be assessed, for example, Using the
procedure set out below. B-Raf in vitro ELlSA assay
Activity of human recombinant, purified wild type
His-B-Raf protein kinase was determined in vitro Using
ah enzyme-linked immunosorbent assay (ELlSA) assay
format, which measures phosphorylation of the B-Raf
substrate, human recombinant, purified His-derived
(detagged) MEtCl. The reaction Utilized 2.5 nJVl
B-Raf, 0.15 mM MEKl and 10 mM adenosine triphosphate
(ATP) in 40 niM 7V-(2-hydroxyethyl)piperaziiie-N'-(2-
ethanesulfonic acid hemisodium salt (HEPES), 5 hiM
1,4-dithio-t)L-threitol (DTT), 10 mM MgCl 2, 1 mM
ethyleliediamihetetraacetic acid (Et)TA) and 0.2 M
NaCl (Ix HEPES buffer), with or without compound at
various concentrations, in a total reaction volume of
25ml in 384 well plates. B-Raf and compound were
preincubated in Ix HEPES buffer for 1 hour at 25 C.
Reactions were initiated with addition of MElCl and
ATP ill Ix HEPES buffer and incubatedat 25 C for 50
minutes and reactions stopped by addition of 10 ml 175
mM EDTA (Final concentration 50 mM) in Ix H ES buffer.
5 ml of the assay mix was then diluted 1:20 into 50 mM
EDTA ill Ix HEPES buffer, transferred to 384 well
black high protein binding plates and incubated
overnight at 4 C. Plates were washed in tris buffered
saline containing 0.1% Tween20 (TBST), blocked with 50
ml Superblock (Pierce) for 1 hour at 25 C , washed in
TBST, incubated with 50 ml rabbit polyclonal
anti-phospho-MEK antibody (Cell Signaling) diluted
1:1000 in TBS for 2 hours at 25 C , washed with TBST,
incubated with 50 ml goat anti-rabbit horseradish
peroxidase -linked antibody (Cell Signaling) diluted
1:2000 in TBS for 1 hour at 25 0C and washed with
TBST. 50 ml of fluorogenic peroxidase substrate
(Quantablu - Pierce) was added and following
incubation for 45-60 minutes, 50 ml QuantabluSTOP
(Pierce) was added. Blue fluorescent product was
detected at excitation 325 and emission 420 using a
TECAN Ultra plate reader. Data was graphed and IC s
calculated using Excel fit (Microsoft). When tested in
the above in vitro assay, the compounds of the present
invention exhibited activity less than 30 mM. for
example the following results were obtained: According
to a further aspect of the invention there is provided
a pharmaceutical composition which comprises a
compound of the formula (I), or a pharmaceutically
acceptable salt thereof, as defined hereinbefore, in
association with a pharmaceutically-acceptable diluent
or carrier. The composition may be in a form suitable
for oral administration, for example as a tablet or
capsule, for parenteral injection (including
intravenous, subcutaneous, intramuscular,
intravascular or infusion) as a sterile solution,
suspension or emulsion, for topical administration as
an ointment or cream or for rectal administration as a
suppository. In general the above compositions may be
prepared in a conventional manner using conventional
excipients. The compound of formula (I) will normally
be administered to a warm-blooded animal at a unit
dose within the range 1- 1000 mg/kg, and this normally
provides a therapeutically-effective dose. Preferably
a daily dose in the range of 10-1 00 mg/kg is
employed. However the daily dose will necessarily be
varied depending Upon the host treated,the particular
route of administration, and the severity of the
illness being treated. Accordingly the optimum dosage
may be determined by the practitioner who is treating
any particular patient. According to a further aspect
of the present invention there is provided a compound
of the formula (1), or a pharmaceutically acceptable
salt thereof, as defined hereinbefore for use in a
method of treatment of the human or animal body by
therapy. We have found that the compounds defined in
the present invention, or a pharmaceutically
acceptable salt thereof, are effective anti-cancer
agents which property is believed to arise from their
B-Raf inhibitory properties. Accordingly the compounds
of the present invention are expected to be useful in
the treatment of diseases or medical conditions
mediated alone or in part by B-Raf , i.e. the
compounds may be used to produce a B-Raf inhibitory
effect in a warm-blooded animal in need of such
treatment. Thus the compounds of the present invention
provide a method for treating cancer characterised by
inhibition of B-Raf, i.e. the compounds may be Used to
produce an anticancer effect mediated alone or in part
by the inhibition of B-Raf. Such a compound of the
invention is expected to possess a wide range of
anti-cancer properties as activating mutations in
B-Raf have been observed in many human cancers,
including but not limited to, melanoma, papillary
thyroid tumors, cholangiocarcinomas, colon, ovarian
and lung cancers. Thus it is expected that a compound
of the invention will possess anti-cancer activity
against these cancers. It is in addition expected that
a compound of the present invention will possess
activity against a range of leukaemias, lymphoid
malignancies and solid tumours such as carcinomas and
sarcomas in tissues such as the liver, kidney,
bladder, prostate, breast and pancreas. In particular
such compounds of the invention are expected to slow
advantageously the growth of primary and recurrent
solid tumours of, for example, the skin, colon,
thyroid, lungs and ovaries. More particularly such
compounds of the invention, or a pharmaceutically
acceptable salt thereof, are expected to inhibit the
growth of those primary and recurrent solid tumours
which are associated with B-Raf, especially those
tumours which are significantly dependent on B-Raf for
their growth and spread, including for example,
certain tumours of the skin, colon, thyroid, lungs and
ovaries. Particularly the compounds of the present
invention are useful in the treatment of melanomas.
Thus according to this aspect of the invention there
is provided a compound of the formula (t), or a
pharmaceutically acceptable salt thereof, as defined
hereinbefore for use as a medicament.According to a
further aspect of the Invention there is provided the
Use of a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as defined
hereinbefore in the manufacture of a medicament for
use in the production of a B-Raf inhibitory effect in
a warm-blooded animal such as man. According to this
aspect of the invention there is provided the Use of a
compound of the formula (I), or a pharmaceutically
acceptable salt thereof, as defined hereinbefore in
the manufacture of a medicament for Use in the
production of an anti-cancer effect in a warm-blooded
animal such as man. According to a further feature of
the invention, there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable
salt thereof, as defined herein before in the
manufacture of a medicament for use in the treatment
of melanoma, papillary thyroid tumours,
cholahgiocarcittottias, colon cancer, ovarian cancer,
lung cancer, leukaemias, lymphoid malignancies,
carcinomas and sarcomas in the liver, kidney, bladder,
prostate, breast and pancreas, and primary and
recurrent solid tumours of the skin, colon, thyroid,
lungs and ovaries. According to a further feature of
this aspect of the invention there is provided a
method for producing a B-Raf inhibitory effect in a
warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal
an effective amount of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as defined
above. According to a further feature of this aspect
of the invention there is provided a method for
producing an anti-cancer effect in a warm-blooded
animal, such as man, in need of such treatment which
comprises administering to said animal an effective
amount of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as defined
above. According to an additional feature of this
aspect of the invention there is provided a method of
treating melanoma, papillary thyroid tumours,
cholangiocarcinomas, colon cancer, ovarian cancer,
lung cancer, leukaemias, lymphoid malignancies,
carcinomas and sarcomas in the liver, kidney, bladder,
prostate, breast and pancreas, and primary and
recurrent solid tumours of the skin, colon, thyroid,
lungs and ovaries, in a warm-blooded animal, such as
man, in need of such treatment which comprises
administering to said animal an effective amount of a
compound of formula (I) or a pharmaceutically
acceptable salt thereof as defined herein
before.According to a further aspect of the invention
there is provided the use of a compound of the formula
(I), or a pharmaceutically acceptable salt thereof, as
defined hereinbefore for Use i the production of a
B-Raf inhibitory effect in a wdrm-blooded animal such
as man. According to this aspect of the ittvelitioh
there is provided the Use of a compound of the formula
(I), or a pharmaceutically acceptable salt thereof, as
defined hereinbefore for use in the production of an
anti-cancer effect in a warm-blooded animal such as
man. According to a further feature of the invention,
there is provided the Use of a compound of the formula
(I), or a pharmaceutically acceptable salt thereof, as
defined herein before for Use in the treatment of
melanoma, papillary thyroid tumours,
cholangiocarcinomas, colon cancer, ovarian cancer,
lung cancer, leukaemias, lymphoid malignancies,
carcinomas and sarcomas in the liver, kidney, bladder,
prostate, breast and pancreas, and primary and
recurrent solid tumours of the skin, colon, thyroid,
lungs and ovaries. In a further aspect of the
invention there is provided a pharmaceutical
composition which comprises  compound of the formula
(I), or a pharmaceutically acceptable salt thereof, as
defined herein before in association with a
pharmaceUtically-acceptable diluent or carrier for use
in the production of a B-Raf inhibitory effect in a
warm-blooded animal such as man. In a further aspect
of the invention there is provided a pharmaceutical
composition which comprises a compound of the formula
(J), or a pharmaceutically acceptable salt thereof, as
defined herein before in association with a
pharmaceutically-acceptable diluent or carrier for Use
in the production of an anti-cancer effect in a
warm-blooded animal such as man. In a further aspect
of the invention there is provided a pharmaceutical
composition which comprises a compound of the formula
(I), or a pharmaceutically acceptable salt thereof, as
defined herein before in association with a
pharmaceutically-acceptable diluent or carrier for use
in the treatment of melanoma, papillary thyroid
tumours, cholangiocarcinomas, colon cancer, ovarian
cancer, lung cancer, leukaemias, lymphoid
malignancies, carcinomas and 



sarcomas in the liver, kidney, bladder, prostate,
breast and pancreas, and primary and recurrent solid
tumours of the skin, colon, thyroid, lungs and ovaries
in a warm-blooded animal such as man. The B-Raf
inhibitory treatment defined hereinbefore may be
applied as a sole therapy or may involve, in addition
to the compound of the invention, conventional surgery
or radiotherapy or chemotherapy. Such chemotherapy may
include one or more of the following categories of
anti-tumour agents :-(i)
antiproliferative/antineoplastic drugs and
combinations thereof, as used in medical oncology,
such as alkylating agents (for example cis-platin,
carboplatin, cyclophosphamide, nitrogen mustard,
lnelphalan, chlorambucil, busulphaii and
nitrosoureas); antimetabolites (for example
antifolates such as fluoropyrimidines like
5-fluorouracil and tegafur, raltitrexed, methotrexate,
cytosine arabinoside and hydroxyurea; antitumour
antibiotics (for example anthracyclines like
adriamycin, bleomycin, doxorubicin, daunomycin,
epirubicin, idarubicin, mitomycin-C, dactinomycin and
mithramycin); antimitotic agents (for example vinca
alkaloids like vincristine, vinblastine, vindesine and
vinorelbine and taxoids like taxol and taxotere); and
topoisomerase inhibitors (for example
epipodophyllotoxins like etoposide and teniposide,
amsacHne, topotecan and camptothecin); (ii) cytostatic
agents such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene),
oestrogen receptor down regulators (for example
fulvestrant), antiandrogens (for example bicalutamide,
flutamide, nilutamide and cyproterone acetate), LHRH
antagonists or LMRH agonists (for example goserelin,
leuprorelin and buserelin), progestogens (for example
ttiegestrol acetate), aromatase inliibitors (for
example as anastrozole, letrozole, vorazole and
exelnestane) and inhibitors of 5a-reductase such as
finasteride; (iii) Agents which inhibit cancer cell
invasion (for example metalloproteinase inhibitors
like marimastat and inhibitors of urokinase
plasminogen activator receptor function); (iv)
inhibitors of growth factor function, for example such
inhibitors include growth factor antibodies, growth
factor receptor antibodies (for example the anti-erbb2
antibody trastuzumab [Herceptin+M] and the anti-erbbl
antibody cetuximab [C225J) , farnesyl transferase
inhibitors, M inhibitors, tyrosine kinase inhibitors
and serine/threonine kinase inliibitors, for example
inhibitors of the epidermal growth factor family (for
example EGFR family tyrosine kinase inhibitors such as
-(3-chloro-4-fluoropliertyl)-7-methoxy-6-(3-
ttiorpholinopropoxy)quinazolin-4-amine (gefitinib, AZD
1839), 7V-(3-ethyiiylphenyl)-6,7-
bis(2-methoxyetlioxy)a.uinazolin-4-amine (erlotinib,
OS1-774) and 6-acrylamido-7V-(3-chloro-
4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-am
ine (Cl 1033)), for example inhibitors of the
platelet-derived growth factor family and for example
inhibitors of the hepatocyte growth factor family; (v)
antiangiogenic agents such as those which inhibit the
effects of vascular endothelial growth factor, (for
example the anti-vascular endothelial cell growth
factor antibody bevacizumab [Avastint M], compounds
such as those disclosed in International
PatentAppHcations WO 97/22596, WO 97/30035, WO
97/32856 and WO 98/13354) and compounds that work by
other mechanisms (for example linomide, inhibitors of
integrin avb3 function and atigiostatin); (vi)
vascular damaging agents sUch as Combretastatiii A4
and compounds disclosed in International Patent
Applications WO 99/02166, WO00/40529, WO 00/41669,
WOOl/92224, WO02/04434 and WO02/08213; (vii)
antisettse therapies, for example those which are
directed to the targets listed above, such as IStS
2503, an anti-ras antisense; (viii) gene therapy
approaches, including for example approaches to
replace aberrant genes such as aberrant p53 or
aberrant BRCAl or BRCA2, Gt)]EPT (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; (ix)
immunotherapy approaches, including for example
ex-vivo and in-vivo approaches to increase the
ininiuttogenicity of patient tumour cells, such as
transfectioli 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-traiisfected tumour cell lines and
approaches using anti-idiotypic antibodies; (x) Cell
cycle inhibitors including for example CDlC
inhibitiors (eg flavopiridol) and other inhibitors of
cell cycle checkpoints (eg checkpoint kinase);
inhibitors of aurora kinase and other kinases involved
in mitosis and cytokinesis regulation (eg mitotic
kinesins); and histone deacetylase inhibitors; and
(xi) endothelin antagonists, including endothelin A
antagonists, endothelin B antagonists and endothelin A
and antagonists; for example ZD4054 and Zt)1 6 1 1 (WO
96 40681 ), atrasentan and YM598. Such conjoint
treatment may be achieved by way of the simultaneous,
sequential or separate dosing of the individual
components of the treatment. Such combination products
employ the compounds of this invention within the
dosage range described hereinbefore and the other
pharmaceUtically-active agent within its approved
dosage range. In addition to their use in therapeutic
medicine, the compounds of formula (1) and their
pharmaceutically acceptable salts are also useful as
pharmacological tools in the development and
standardisation of In vitro and in vivo test systems
for the evaluation of theeffects of inhibitors of
B-Raf in laboratory animals such as cats, dogs,
rabbits, monkeys, rats and mice, as part of the search
for new therapeutic agents. In the above other
pharmaceutical composition, process, method, use and
medicament manufacture features, the alternative and
preferred embodiments of the compounds of the
invention described herein also apply. Examples The
invention will now be illustrated by the following
nott limiting examples in which, unless stated
otherwise: (i) temperatures are given in degrees
Celsius (0C); operations were carried out at room or
ambient temperature, that is, at a temperature in the
range of 18-25C; (ii) organic solutions were dried
over anhydrous sodium sulphate; evaporation of solvent
was carried out using a rotary evaporator under
reduced pressure (600-4000 Pascals; 4.5-30 mmHg) with
a bath temperature of up to 60 0C; (iii) in general,
the course of reactions was followed by TLC and
reaction times are given for illustration only; (iv)
final products had satisfactory proton nuclear
magnetic resonance (NMR) spectra and/or mass spectral
data; (v) yields are given for illustration only and
are not necessarily those which can be obtained by
diligent process development; preparations were
repeated if more material was required; (vii) when
given, NMR data is in the form of delta values for
major diagnostic protons, given in parts per million
(ppm) relative to tetramethylsilane (TMS) as an
internal standard, determined at 400 MMz Using
perdeuterio dimethyl sulphoxide (DMSOd 6) as solvent
Unless otherwise indicated; (vii) chemical symbols
have their usual meanings; Sl units and symbols are
used; (vi) solvent ratios are given in volume:voluttie
(v/v) terms; and (ix) mass spectra were run with an
electron energy of 70 electron volts in the chemical
ionization (Cl) mode Using a direct exposure probe;
where indicated ionization was effected by electron
impact (El), fast atom bombardment (FAB) or
electrospray (ESP); values for m/z are given;
generally, only ions which indicate the parent mass
are reported; and unless otherwise stated, the mass
ion quoted is (MH) ; (x) where a synthesis is
described as being analogous to that described in a
previous example the amounts used are the millimolar
ratio equivalents to those Used in the previous
example; (xi) the following abbreviations have been
used:HATU O-(7-AzabeftzotHazol-l-yl)- 7V,
',7V'-tetramethylutoiiiuni hexaflUorophosphate; THF
tetrahydrofuran; DMF L N-dimethylformamide; tOAc ethyl
acetate; DItA N, -diisopropylethylamine; t)CM
dichloromethane; DMSO dimethylsulphoxide; MeC
acetonitHle; KBS iV-brottiosuccinimide; and MeOH
methanol; (xii) "ISCO" refers to normal phase flash
column chromatography Using 12 g and 40 g pre packed
silica gel cartridges used according to the
manufacturers instruction obtained from ISCO, Inc,
4700 superior street Lincoln, , USA.; and (xi) "Gilson
HPLC" refers to a YMC-AQC 18 reverse phase HPLC Column
with dimension 20 mm/100 and 50 mm/250 in water/MeC
with 0.1% TFA as mobile phase, obtained (xiv) Parr
Hydrogenator or Parr shaker type hydrogenators are
systems for treating chemicals with hydrogen in the
presence of a catalyst at pressures up to 5
atmospheres (60 psig) and temperatures to 80 0C.
Example 1 5-r(3-Fluorobenzoyliamino1-2-methyl-
-pyridin-3-ylbenzamide A solution of
5-amino-2-methyl-iV-pyriditt-3-ylbenzamide (Method 68;
60 mg, 0.264 mmol), 3-fluorobenzoic acid (41 mg, 0.290
mniol) and DlEA ( 115 mL, 0.66 mmol) in DMF ( 1.5 ml)
was treated with HATU (120 mg, 0.3 168 mmol). The
reaction mixture was shaken overnight at 25 C. Water
(10 ml) was added slowly to precipitate the product.
The resulting precipitate was washed with water ( 10
ml), isolated and dried overnight in a vacuum oven at
70 C to give the title compound 61.2 mg, (66%) as a
solid. MR (300 MHz): 10.59 (s, IH), 10.43 (s, IH),
8.87 (s, IH), 8.30 (d, IH), 8.1 8 (d, IH), 7.92 (s,
IH), 7.75-7.84 (m, 3H), 7.55- 7.63 (m, IH), 7.37-7.48
(m, 2H), 7.31 (d, IH), 2.35 (s, 3H); m/z 349.Examples
2-120 The following compounds were prepared by the
procedure i Example 1 Using 5-
amino-2-methyl-7V-pyridiri-3-ylbenzamide (Method 68)
or 5-amino-2-chloro- -(5- fluoropyridin-3-yl)benzamide
for (Method 79) Example 55 and the appropriate SM. In
some cases, further purification was required
(supercritical fluid, Gilson reverse phase preparatory
HPLC or colurnh chromatography utilizing an ISCO
system).CHEMICAL PROCESS This invention concerns a
novel chemical process, and more particularly it
concerns a novel chemical process for the manufacture
of rosuvastatin and its pharmaceutically acceptable
salts, especially rosuvastatin calcium, as well novel
intermediates used in said process and processes for
the manufacture of the novel intermediates.
Rosuvastatin and its pharmaceutically acceptable salts
are HMG CoA reductase inhibitors and have use in the
treatment of, inter alia, hypercholesterolemia and
mixed dyslipidemia. Rosuvastatin calcium is marketed
under the trademark CRESTOR(tm). European Patent
Application, Publication No. (EPA) 0521471 discloses
(E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)ami
no]pyrimidin-5-yl](3R,5S)-3,5- dihydroxyhept-6-enoic
acid (rosuvastatin) and its sodium salt and calcium
salt (rosuvastatin calcium, illustrated below) and a
process for their preparation. Rosuvastatin and its
pharmaceutically acceptable salts are obtained therein
by condensation of methyl
(3R)-3-[(/er/-butyldimethylsilyl)oxy]-5-oxo-6-
triphenylphosphoranylidene hexanoate with
4-(4-fluorophenyl)-6-isopropyl-2-(N-methyl-
N-methanesulfonylamino)-5-pyrimidinecarboxaldhyde,
followed by deprotection of the 3- hydroxy group,
asymmetric reduction of the 5-oxo group and
hydrolysis. Other processes for the preparation of
rosuvastatin and its pharmaceutically acceptable salts
are described in WO 00/49014 and WO 04/52867. The
compound and its pharmaceutically acceptable salts are
obtained in WO 00/49104 by reaction of diphenyl [4-
(4-fluoropheny)-6-isopropyl-2-[methyl(methylsulfonyl)a
mino]pyrimidin-5-ylmethyl]phosphine oxide with
tert-butyl
2-[(4R,6S)-6-formyl-2,2-dimethyl-l,3-dioxan-4-yl}aceta
te in the presence of a base, followed by removal of
protecting groups. WO 04/52867 discloses the
condensation of
l-cyano-(2S)-2-[(tert-butyldimethylsilyl)oxy-4-oxo-5-
triphenylphosphoranylidene pentane with
4-(4-fluorophenyl)-6-isopropyl-2-(N-methyl-Nmethanesul
fonylamino)- 5-pyrimidinecarboxaldhyde, followed by
deprotection, asymmetric reduction of the 4-oxo group
and hydrolysis. However there is a continuing need to
identify alternative processes for the manufacture of
rosuvastatin and its pharmaceutically acceptable
salts. Such processes may, for example, when compared
to previously known processes, be more convenient to
use, be more suitable for large scale manufacture,
give the product in a better yield, reduce the number
of steps involved, use intermediates which are more
easily isolated, require less complex purification
techniques, use less expensive reagents and/or be more
environmentally friendly. WO 03/004450 (Ciba Specialty
Chemicals) discloses a process for preparation of
heptanoic acid derivatives and their use as
intermediates in the synthesis of statin derivatives.
WO 03/018555 (Ciba Specialty Chemicals) discloses a
process for preparation of indole derivatives, such as
fluvastatin. EP252476 (Warner Lambert) discloses
compounds which are HMG CoA reductase inhibitors and a
process for their synthesis. We have now discovered a
particularly useful process for preparing rosuvastatin
and its pharmaceutically acceptable salts. According
to a first aspect of the invention, there is provided
a process for the manufacture of a compound of formula
I I or a pharmaceutically acceptable salt thereof,
which comprises reaction of a compound of formula
II,II wherein L is a leaving group and X is a group Z
which is N-(methyl)methylsulfonylamino 



(CHsSO2N(CH )-) or X is a group Y which is a group
that is capable of conversion into the group Z, with a
compound of the formula III, III wherein A is selected
from a group (i) to (vii) below, (i) () (i) (iv)(vii)
wherein P1 and P2 are independently selected from
hydrogen and a hydroxy protecting group, or P1
together with P2 form a 1,3-dihydroxy protecting
group; P3 is hydrogen or a hydroxy protecting group;
P4 and P5 are independently selected from hydrogen and
a hydroxy protecting group, or P4 together with P5
form a 1,3-dihydroxy protecting group, and P6 and P7
are independently a hydroxy protecting group; or P5
together with P6 form a 1,3-dihydroxy protecting
group, and P4 is hydrogen or a hydroxy protecting
group and P7 is a hydroxy protecting group; P8 is
hydrogen or a hydroxy protecting group; P9 is hydrogen
or a hydroxy protecting group; P10 and P1 1 are
independently selected from hydrogen and a hydroxy
protecting group, or P10 together with P1 1, or P1 1
together with R4, form a 1,3-dihydroxy protecting
group; and unless otherwise stated R1, R , R3 and R
are independently carboxy protecting groups; in the
presence of a catalytically effective amount of a
palladium catalyst and in the presence of a base;
followed by (a) when X is a group Y, the group Y is
converted into the group Z; followed by (b) when A is
a group (i), carrying out in any order the steps of
(1) when P1 is a hydroxy protecting group, removal of
the protecting group P1; (2) when P2 is a
hydroxyprotecting group, removal of the protecting
group P2; and (3) removal of the protecting group R1;
(c) when A is a group (ii), carrying out in any order
the steps of (1) asymmetric reduction of the carbonyl
group adjacent to the carbon-carbon double bond; (2)
when P3 is a hydroxy protecting group, removal of the
protecting group P3; and (3) removal of the protecting
group R2; (d) when A is a group (iii), carrying out in
any order the steps of (1) when P4 is a hydroxy
protecting group, removal of the protecting group P4;
(2) when P5 is a hydroxy protecting group, removal of
the protecting group P5; (3) removal of the protecting
group P6; and (4) removal of the protecting group P7;
(e) when A is a group (iv), carrying out in any order
the steps of (1) when P8 is a hydroxy protecting
group, removal of the protecting group P8;(2)
asymmetric hydration of the carbon-carbon double bond
adjacent to the ester group COOR3; and (3) removal of
the protecting group R3; (f) when A is a group (v),
carrying out in any order the steps of (1) when P9 is
a hydroxy protecting group, removal of the protecting
group P9; and (2) hydrolysis under basic conditions;
(g) when A is a group (vi), carrying out in any order
the steps of (1) asymmetric hydration of the ring
carbon-carbon double bond; and (2) hydrolysis under
basic conditions; and (h) when A is a group (vii),
carrying out in any order the steps of (1) asymmetric
reduction of the carbon-carbon double bond adjacent to
the group COOR4; (2) when P10 is a hydroxy protecting
group, removal of the protecting group P10 ; (3) when
P1 1 is a hydroxy protecting group, removal of the
protecting group P1 1; and (4) removal of the
protecting group R4; whereafter, when the product is
obtained in the free acid form, optionally forming a
pharmaceutically acceptable salt of the compound of
formula I, or when the product is obtained as a salt,
optionally converting the product to a different
pharmaceutically acceptable salt. For the avoidance of
doubt, the carbon atom bearing the group OP1 in the
group A(i) is attached directly to the carbon-carbon
double bond of formula III, and the groups A(ii) to
A(vii) are attached in a likewise manner.It will be
appreciated that tautomeric forms of the groups A are
also included within the scope of the present
invention. For example, when A is a group (vii) in
which P1 1 is hydrogen, this may exist in the keto
form shown below. Suitable palladium catalysts are,
for example, those disclosed in J . Am. Chem. Soc,
2001, 123, 6989-7000 (which reference and more
particularly the palladium catalysts described therein
are hereby incorporated herein by reference), and
analogous palladium catalysts, for carrying out the
so-called Heck reaction. Although the Heck reaction is
well known in the art for coupling certain aryl and
heteroaryl halides (or triflates or acid chlorides)
with alkenes, it has surprisingly been found that the
Heck reaction can be carried out with a fully
substituted, sterically-hindered 6-membered pyrimidine
of formula II. Particularly suitable palladium
catalysts include, for example, those with
trialkylphosphine ligands (Pd/P(alkyl) 3) , especially
bis(tri-tert-butylphosphine)palladium (0). A
Pd/P(alkyl)3 catalyst wherein the alkyl group is
tert-butyl, such as a mixture of Pd2(dba) and
P(t-Bu)3, may also be used. The term "catalytically
effective amount" means an amount from 1 mol% to 30
mol%, particularly from 2 mol% to 20 mol%, and more
particularly from 5 mol% to 10 mol%, based on the
amount of the compound of formula II. The compounds of
formula II and III are generally reacted together in
the ratio of about 1 to 1. Generally the reaction is
carried out in a suitable solvent such as toluene,
diphenyl ether and poly(ethylene glycol), and
particularly N,N-dimethylformamide,
Nmethylpyrrolidone, N,N-dimethylacetamide, or
dimethylsulfoxide, and more particularly water and
binary mixtures of water and N,N-dimethylformamide and
N,Ndimethylacetamide. Generally the reaction is
carried out at a temperature in the range 30-1 100C,
particularly 40-800C, more particularly 50-600C.
Suitable bases for use in the process of the invention
include, for example, amine bases, such as ammonia,
and particularly bulky tertiary amines such as
Nmethyldicyclohexylamine, used either
stoichiometrically or catalytically with a
stoichiometric amount of an inorganic base, such as
cesium carbonate. The reaction may also optionally be
carried out in the presence of a tetrabutylammonium
salt, such as tetrabutylammonium chloride or
tetrabutylammonium tetrafluoroborate. Particularly
combinations of palladium catalyst, solvent and base
(optionally in the presence of a tetrabutylammonium
salt), which are suitable for carrying out the process
of the invention, include the following:
Bis(tri-tert-butylphosphine)palladium (0), water, N
N-dicyclohexylmethylamine;
Bis(tri-tert-butylphosphine)palladium (0), water,
N,N-dicyclohexylmethylamine, tetrabutylammonium
chloride; Bis(tri-tert-butylphosphine)palladium (0),
water, N N-dicyclohexylmethylamine, tetrabutylammonium
tetrafluoroborate;
Bis(tri-tert-butylphosphine)palladium (0), toluene, N
N-dicyclohexylmethylamine, tetrabutylammonium
chloride; Bis(tri-tert-butylphosphine)palladium (0),
N,N-dimethylacetamide, N,Ndicyclohexylmethylamine,
tetrabutylammonium chloride;
Bis(tri-tert-butylphosphine)palladium (0), water/DMF
(1:1), N,Ndicyclohexylmethylamine,
Bis(tri-tert-butylphosphine)palladium (0), water/DMF
(1:1), N,Ndicyclohcxylmethylamine, tetrabutylammonium
chloride; and Bis(tri-tert-butylphosphine)palladium
(0), water/DMF (1:1), ammonia. A leaving group L
referred to hereinbefore or hereinafter includes, for
example, chloro, bromo, iodo, -OSO2CF3, -COCl, -SO2Cl
and -C(O)O-SO2Ry wherein Ry is aryl (such as phenyl)
or substituted aryl (such as tolyl), particularly
chloro, bromo, iodo, - OSO2CF , and more particularly
bromo. The term "a group that is capable of conversion
into a group Z" means that the group Y is selected
from any functional group which can be converted, by
carrying out one or more synthetic chemical steps, to
form the group Z. Suitable groups Y which are capable
of such conversion, and the synthetic chemical steps
that can be used to carry out the conversion of Y into
Z, are well known in the art, for example as described
in standardworks such as Contemporary Heterocyclic
Chemistry by George R. Newkome and William W. Paudler,
published by John Wiley & Sons, Inc., and Advanced
Organic Chemistry by J . March, 4th and 5th Editions.
Typical groups Y and synthetic chemical steps suitable
for such conversion are illustrated, for example, in
any of Schemes 1 to 5 or in the examples hereinafter,
or by analogy therewith. A group Y referred to
hereinbefore or hereinafter includes, for example,
hydroxy, chloro, bromo, iodo, amino, methylamino,
benzylamino, methanesulfonylamino,
Nbenzylmethanesulfonylamino, 11"SO O- wherein R" is
(l-6C)alkyl (such as methyl, ethyl or propyl), aryl
(such as phenyl) or substituted aryl (such as tolyl),
RyC(O)O- wherein Ry is (l-6C)alkyl (such as methyl,
ethyl or propyl), aryl (such as phenyl) or substituted
aryl (such as tolyl). Particularly suitable groups Y
include, for example, hydroxy, chloro, tosyloxy,
amino, methylamino and methylsulfonylamino. The term
"aryl" herein includes, for example, a monocyclic or
bicyclic aromatic hydrocarbon group that contains 6-12
atoms, such as phenyl, naphthyl, tetrahydronaphthyl,
indenyl and indanyl, particularly phenyl. The term
"substituted aryl" means an aryl group bearing one or
more substituents, for example 1 to 3 substituents,
more particularly 1 to 2 substituents. Suitable
substituents include, for example, (l-4C)alkyl (such
as methyl, ethyl or propyl), (l-4C)alkoxy (such as
methoxy or ethoxy) and halogeno (such as chloro, bromo
or iodo). The terms " hydroxy protecting group" and
"carboxy protecting group" referred to hereinbefore or
hereinafter mean that the hydroxy or carboxy group is
protected from reaction by forming a suitable
derivative, such as a (l-4C)alkyl ester group. A
hydroxy protecting group also includes, for example,
tetrahydropyranyl, tert-butyl, methoxymethyl or a
silyl radical, for example a silyl radical of the
formula SiR wherein the R radicals can be the same or
different and are selected from (l-6C)alkyl, phenyl
and phenyl(l-4C)alkyl, in which latter two groups a
phenyl group is unsubstituted or bears a halogeno, (1-
4C)alkoxy or (l-4C)alkyl substituent. For example, a
group SiR3, includes trimethylsilyl and
tert-butyldimethylsilyl. Examples of suitable means of
protection of hydroxy and carboxy groups (as well as
means of formation and eventual deprotection), may be
found in T.W. Greene and P.G.M. Wuts, "Protective
Groups in Organic Synthesis", Third Edition, John
Wiley & Sons, New York, 1999. Particular protecting
groups hereinbefore or hereinafter for P1 taken
together with P2, or P4 taken together with P5, or P5
takentogether with P6, to form a 1,3-dihydroxy
protecting group, include those described in EPA
0319845 and GB 2244705, which are included herein by
reference. Particularly suitable 1,3-dihydroxy
protecting groups include, for example, the groups
(a), (b), (c) and (d) illustrated below (a) (b) (C)
(d) wherein Rw and Rx are independently (l-4C)alkyl,
and Ry and Rz are independently (1- 4C)alkyl, or one
of Ry and Rz is (l-4C)alkyl and the other is hydrogen,
or Ry and Rz taken together with the carbon atom to
which they are attached form a cyclopentyl, cyclohexyl
or cycloheptyl ring, and more particularly group (a)
in which Ry and Rz are both methyl (i.e. an acetonide
protecting group). Analogous protecting groups may
also be used when P1' together with R4 forms a
1,3-dihydroxy protecting group. Particularly suitable
values for R1, R2, R3 and R4 include, for example,
(l-4C)alkyl, such as methyl, ethyl, propyl, isopropyl,
butyl and tert-butyl, especially the latter. It will
be appreciated that where more than one protecting
group is removed after reacting a compound of the
formula II with a compound of formula III, the
protecting groups may be removed in any order which
allows the compound of formula I to be obtained. It
will also be appreciated that protecting groups and
conditions for their removal may be chosen which allow
for simultaneous removal of more than one protecting
group. However it is preferred to carry out a final
step under non-acidic conditions to avoid
lactonisation of the compound of formula I. A suitable
pharmaceutically acceptable salt includes, for
example, an alkali metal salt, for example a sodium or
potassium salt, an alkaline earth metal salt, for
example, calcium or magnesium salt, an ammonium salt
or a salt with an organic base which affords a
physiologically-acceptable cation, for example with
methylamine, ethylamine, dimethylamine, trimethylamine
, morpholine, diethanolamine,
tris(2-hydroxyethyl)amine and
tris(hydroxymethyl)methylamine.When A is a group (ii),
the asymmetric reduction of the carbonyl group
adjacent to the carbon-carbon double bond may be
carried out, for example, using diethylmethoxyborane
and sodium borohydride. The reaction may be carried
out, for example, in an alcohol-organic solvent
mixture. The alcohol may be selected from, for
example, methanol, ethanol, propanol and butanol. The
non-alcoholic organic solvent may be selected from,
for example, acetonitrile, diethyl ether,
tetrahydrofuran and dimethylformamide. A particularly
suitable combination of solvents is, for example,
methanol and tetrahydrofuran. The reaction is
generally carried out at a temperature between -100C
to 200C, for example between -85 0C to -700C, under
cooling for 10 minutes to 20 hours, for example 30
minutes to 10 hours. When A is a group (iv), the
asymmetric hydration of the carbon-carbon double bond
may be carried out, for example, using benzyl aldehyde
in the presence of a base, such as potassium
tert-butoxide or potassium hexamethyldisilazide, in a
suitable solvent, 



such as tetrahydrofuran, and at a temperature in the
range of -2O0C to +100C, such as about 00C, by analogy
with the procedure described in J . Org. Chem., 1993,
58, 2446-2453 which is hereby incorporated herein by
reference. When A is a group (vi), the asymmetric
hydration of the carbon-carbon double bond may be
carried out, for example, using an appropriate
alcohol, such as allyl alcohol, in the presence of a
base, such as LiOH, or benzyl alcohol in the presence
of a base, such as NaOH, followed by reduction using
palladium on carbon or palladium hydroxide on carbon
under acidic conditions, by analogy with the procedure
described in WO 02/05519, which is hereby incorporated
herein by reference. When A is a group (vii), the
asymmetric reduction of the carbon-carbon double bond
adjacent to the group COOR4 may be carried out, for
example, using similar conditions to those described
above for the asymmetric reduction of the carbonyl
group of A(ii). Particular values of variable radicals
or groups are as follows. Such values may be used
where appropriate with any other of the values,
definitions, claims or embodiments defined
hereinbefore or hereinafter. (1) in formula III, A is
a group (i) wherein P1 and P2 together form an
acetonide protecting group; (2) in formula III, A is a
group (i) wherein P1 and P2 are both hydrogen;(3) in
formula III, A is a group (ii) wherein P3 is a hydroxy
protecting group (4) in formula III, A is a group (ii)
wherein P3 is hydrogen (5) in formula III, A is a
group (iii) wherein P4 to P7 are all hydroxy
protecting groups (6) in formula III, A is a group
(iii) wherein P4 and P5 are both hydrogen and P6 and
P7 are the same or different hydroxy protecting groups
(such as (l-4C)alkyl groups, for example methyl or
ethyl) (7) in formula III, A is a group (iv) wherein
P8 is a hydroxy protecting group (for example,
trimethylsilyl (TMS), triethylsilyl (TES),
tert-butyldiphenylsilyl (TBDPS) or
tertbutyldimethylsilyl (TBDMS)) (8) in formula III, A
is a group (iv) wherein P is hydrogen (9) in formula
III, A is a group (v) wherein P9 is a hydroxy
protecting group (10) in formula III, A is a group (v)
wherein P9 is hydrogen ( 11) in formula III, A is a
group (vi) (12) in formula III, A is a group (vii)
wherein P10 is hydrogen and P1 1 together with R4 is a
1,3-dihydroxy protecting group (for example, P1 1
together with R4 is an acetonide protecting group).
Starting materials of the formula II may be obtained,
and conversion of a group Y into a group Z may be
carried out, for example, as illustrated in the
examples or as shown in Schemes 1 to 5 below, or by
analogy therewith. It will be appreciated that when a
compound of the formula II, wherein X is a group Y, is
reacted with a compound of the formula III, then the
intermediate obtained will include, for example, a
compound as set out in Schemes 1 to 5 bearing the
group -L, but in which the group -L is replaced by -
CH=CH-A. The group Y may then be converted to the
group CH SO2N(CH )- using one or more of the synthetic
chemical steps illustrated in Schemes 1 to 5. In
Schemes 1 to 5 and elsewhere herein, the following
abbreviations are used: EtOH = ethanol; NBS =
N-bromosuccinimide; DMF = N,N-dimethylformamide; TEA =
triethylamine; MeCN = acetonitrile; MsCl = mesyl
chloride; TsCl = tosyl chloride; OTs = tosyloxy; THF =
tetrahydrofuran; IPA = isopropanol; DCM =
dichloromethaneNaH)Scheme 21 , 6-SUBSTITUTED (3R, 6R)
-3- (2 , 3-DIHYDRO-1H-INDEN-2-YL) - 2 ,
5-PIPERAZINEDIONE DERIVATIVES AS OXYTOCIN RECEPTOR
ANTAGONISTS FOR THE TREATMENT OF PRE-TERM LABOUR,
DYSMENORRHEA AND ENDOMETRIOSIS FIELD OF THE INVENTION
This invention relates to novel diketopiperazine
derivatives having a potent and selective antagonist
action at the oxytocin receptor, to processes for
their preparation, pharmaceutical compositions
containing them and to their use in medicine.
BACKGROUND OF THE INVENTION US5817751 describes
combinatorial and solid phase methods for the
synthesis of diverse diketopiperazine derivatives and
the use of these methods to create libraries of
diverse diketopiperazine derivatives. WO99/47549
describes diketopiperazine derivatives including
3-benzyl-2,5 diketopiperazine derivatives as
inhibitors of fructose 1,6-bisphospate (FBPase).
WO99/38844 describes a method for preparing
N-[(aliphatic or aromatic) carbonyl]-2- aminoacetamide
compounds and their cyclisation to give inter alia
diketopiperazine derivatives. WO99/37304 describes
oxaheterocyclyl compounds including oxapiperazinyl
compounds that are inhibitors of Factor Xa.
WO03/053443 describes diketopiperazine derivatives
which exhibit activity as selective antagonists at the
oxytocin receptor. WO2005/000840 describes
diketopiperazine derivatives which exhibit activity as
selective antagonists at the oxytocin receptor. The
hormone oxytocin is potent contractor of the uterus
and is used for the induction or augmentation of
labour. Also the density of uterine oxytocin receptors
increases significantly by >100 fold during pregnancy
and peaks in labour (pre-term and term). Pre-term
births/labour (between 24 and 37 weeks) causes about
60% of infant mortality/morbidity and thus a compound
which inhibits the uterine actions of oxytocin e.g.
oxytocin antagonists, should be useful for the
prevention or control of pre-term labour. SUMMARY OF
THE INVENTION We have found a class of
diketopiperazine derivatives which exhibit a
particularly useful level of activity as selective
antagonists at the oxytocin receptor.DETAILED
DESCRIPTION OF THE INVENTION The present invention
provides at least one chemical entity selected from a
compound of Formula (I): (I) and physiologically
acceptable derivatives thereof, wherein: A represents
a C-|_4alkylene group optionally substituted by one or
more C^alkyl groups; the ring B represents a mono-,
bi- or tricyclic aryl or heteroaryl group containing
one or more heteroatoms independently selected from O,
S or N, wherein the aryl or heteroaryl group may be
optionally substituted by one or more R groups which
may be independently selected from C-i.cycloalkyl,
C-msalkyl, C-|_Qcycloalkoxy, C-m alkoxy, aryl,
aralkyl, heterocyclyl, heteroaryl, -Oheterocyclyl,
-Oheteroaryl, -S(O) n heterocyclyl or -S(O) n
heteroaryl (each of which may be optionally
substituted by one or more groups independently
selected from halo, hydroxyl, carboxyl, C mgalkyl,
Ci_galkoxy, trifluoroC-]. 4alkyl,
trifluoroC-|_4alkoxy, -S(O) nR6 , heteroaryl,
heterocyclyl, aryl or -NR3 R4 ); or R1 may
additionally be independently selected from halo,
hydroxyl, -NR3 R4 , nitro, cyano, trifluoroCi_4alkyl,
trifluoroC-i^alkoxy, carboxyl, -CONR 3 R4 , -COR5 ,
-S(O) nR6 , -NR7COR8 , -S(O) m NR9R1  or -NR 1 1S(O)m
R1 2 ; R2 represents C3_7alkyl, C _j cycloalkyl or
phenyl, each of which may be further optionally
substituted by one or more groups selected from
C^alkyl or C3_7 cycloalkyl; R3 and R4 independently
represent H, C-mgalkyl, C-|_6cycloalkyl, aryl,
heterocyclyl or heteroaryl wherein the C alkyl, C |_
cycloalkyl, aryl, heterocyclyl or heteroaryl groups
may be further optionally substituted by one or more
groups independently selected from halo, hydroxyl,
carboxyl, C mralkyl, C-i. alkoxy,
C-i_3alkoxyC-|_6alkyl, trifluoroC-j ^alkyl,
trifluoroCi_4alkoxy, -S(O) nR6 , COR5 , heteroaryl,
heterocyclyl, aryl or -NR3 a R4 a ;or R3 and R4 ,
together with the interconnecting N-atom to which they
are attached form a 5- or 6-membered heteroaryl or a
4- to 7-membered heterocyclyl ring, which ring may
additionally contain 1 or 2 heteroatoms independently
selected from O, S or N; and wherein the 5- or
6-membered heteroaryl or 4- to 7-membered heterocyclyl
ring may be further optionally substituted by one or
more groups selected from C^alkyl, C-] _ 4alkoxy,
trifluoroC^alkyl, trifluoroC-i^alkoxy, -NR3 aR4 a ,
COR5 , hydroxyl, aryl, heteroaryl or heterocyclyl
(wherein the C-|_4alkyl, C-| _4alkoxy, aryl,
heteroaryl or heterocyclyl groups on the 5- or
6-membered heteroaryl or 4- to 7-membered heterocyclyl
ring may be further optionally substituted by one or
more groups independently selected from halo,
hydroxyl, carboxyl, C- alkyl, C-m alkoxy,
trifluoroC-]. 4alkyl, trifluoroC-|_4alkoxy, -S(O) nR6
, COR5 , heteroaryl, heterocyclyl, aryl or - N R 3aR
4a) ; R3 a and R4 a independently represent H,
C-malkyl, C-m cycloalkyl, aryl, heterocyclyl or
heteroaryl wherein the C-m alkyl, Ci_gcycloalkyl,
aryl, heterocyclyl or heteroaryl groups may be further
optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
C-i_ alkyl, C-|.Qalkoxy, trifluoroC^alkyl,
trifluoroC-i_4alkoxy, - S(O)nR6 , heteroaryl,
heterocyclyl, or aryl; or R3 a and R4 a , together
with the interconnecting N-atom to which they are
attached form a 5- or 6-membered heteroaryl or a 4- to
7-membered heterocyclyl ring, which ring may
additionally contain 1 or 2 heteroatoms independently
selected from O, S or N; and wherein the 5- or
6-membered heteroaryl or 4- to 7-membered heterocyclyl
ring may be further optionally substituted by one or
more groups selected from C-|_4alkyl, C-). 4alkoxy,
trifluoroC-j^alkyl, trifluoroC "|_4alkoxy, hydroxyl,
aryl, heteroaryl or heterocyclyl (wherein the
Ci_4alkyl, Ci_4alkoxy, aryl, heteroaryl or
heterocyclyl groups on the 5- or 6- membered
heteroaryl or 4- to 7-membered heterocyclyl ring may
be further optionally substituted by one or more
groups independently selected from halo, hydroxyl,
carboxyl, Cf_ ralkyl, C^galkoxy, trif luoroC |_4alkyl,
trifluoroC-|_4alkoxy, -S(O) nR6 , heteroaryl,
heterocyclyl, or aryl); R5 represents C-j.galkyl,
C^alkoxy, trifiuoroC-j _galkyl, aryl, heteroaryl or
heterocyclyl, wherein the C^galkyl, C-|_6alkoxy,
trifluoroC-mealkyl, aryl, heteroaryl or heterocyclyl
groups may be optionally substituted by one or more
groups independently selected from halo, hydroxyl,
carboxyl, C^galkyl, C-j.galkoxy, trifluoroC-j_4alkyl,
trifluoroC^. 4alkoxy, -S(O) nR6 , heteroaryl,
heterocyclyl, aryl or -NR3 R4 ; R6 represents
C-j.galkyl, C-m cycloalkyl, trifluoroC-j _galkyl,
aryl, heteroaryl, or heterocyclyl wherein the
C-i.galkyl, C-mcycloalkyl, trifluoroC-] .galkyl, aryl,
heteroaryl, or heterocyclyl groups may be optionally
substituted by one or more groupsindependently
selected from halo, hydroxyl, carboxyl, C mgalkyl,
Ci_galkoxy, C-| _3alkoxyCi_6alkyl, trifluoroC- |
_4alkyl, trifluoroC-|.4alkoxy, heteroaryl,
heterocyclyl, aryl Or -NR3 R4 ; R7 represents H or
C^alkyl (optionally substituted by one or more groups
independently selected from by halo, hydroxyl,
carboxyl, C-|_galkyl, C-|_galkoxy,
trifluoroC-i_4alkyl, trifluoroC-]_4alkoxy, -S(O) nR6 ,
heteroaryl, heterocyclyl, aryl or - NR3 R4 ); R
represents C-j.^alkyl, C-|_gcycloalkyl, aryl,
heterocyclyl or heteroaryl each of which may be
optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
C- galkyl, C-j.galkoxy, trifluoroCi^alkyl,
trifluoroC-j^alkoxy, - S(O)nR6 , heteroaryl,
heterocyclyl, aryl or -NR3 R4 ; or R and R3 together
with the interconnecting atoms to which they are
attached form a 4- to 7-membered heterocyclyl ring
which ring may additionally contain one or more
heteroatoms independently selected from O, S or N, and
wherein the heterocyclyl ring may be further
optionally substituted by one or more groups
independently selected from halo, hydroxy], carboxyl,
C-|_galkyl, C mgalkoxy, trifluoroC-j^alkyl,
trifluoroC-^alkoxy, - S(O)nR6 , heteroaryl,
heterocyclyl, aryl or -NR3 R4 ; R9 and R10
independently represent H, C^galkyl, C-|_6cycloalkyl,
aryl, heterocyclyl or heteroaryl wherein the
C-j.galkyl, C |_gcycloalkyl, aryl, heterocyclyl or
heteroaryl group may be further optionally substituted
by one or more groups independently selected from
halo, hydroxyl, carboxyl, C-|_galkyl, C mgalkoxy, trif
IuoroCi 4aIkyI, trifluoroCi_4alkoxy, - S(O)nR6 ,
heteroaryl, , aryl, -NR3 R4 or heterocyclyl optionally
substituted with C-mgalkyl; or R9 and R10 , together
with the interconnecting N-atom to which they are
attached form a 5- or 6-membered heteroaryl or a 4- to
7-membered heterocyclyl ring which ring may
additionally contain 1 or 2 heteroatoms independently
selected from O1 S or N; and wherein the 5- or
6-membered heteroaryl or 4- to 7-membered heterocyclyl
ring may be further optionally substituted by one or
more groups selected from C-^alkyl, C-] _ 4alkoxy,
trifluoroC-^alkyl, trifluoroC-^alkoxy, -NR3 R4 ,
hydroxyl, aryl, heteroaryl or heterocyclyl (wherein
the Ci^alkyl, C-j^alkoxy, aryl, heteroaryl or
heterocyclyl groups on the 5- or 6-membered heteroaryl
or 4- to 7-membered heterocyclyl ring may be further
optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
C-]_galkyl, C^galkoxy, trifluoroC^alkyl,
trifluoroC^alkoxy, -S(O) n R6 , heteroaryl,
heterocyclyl, aryl or -NR3 R4 ) ;R1 1 represents H or
C^alkyl (optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
C | _ralkyl, C^galkoxy, trifluoroC-]. 4alkyl,
trifluoroC^alkoxy, -S(O)n R6 , heteroaryl,
heterocyclyl, aryl Or -NR3 R4 ); R 2 represents
C-^galkyl, C^gcycloalkyl, aryl, heterocyclyl or
heteroaryl each of which may be optionally substituted
by one or more groups independently selected from
halo, hydroxyl, carboxyl, C-j.alkyl, C- ealkoxy,
trifluoroC^alkyl, trifluoroC-i^alkoxy, - S(O)nR6 ,
heteroaryl, heterocyclyl, aryl Or -NR3R4 ; or R and
R12 together with the interconnecting atoms to which
they are attached form a 4- to 7-membered heterocyclyl
ring which ring may additionally contain one or more
heteroatoms independently selected from O, S or N, and
wherein the heterocyclyl ring may be further
optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
C- galkyl, C^galkoxy, trifluoroC-^alkyl,
trifluoroC-|_4alkoxy, - S(O)nR6 , heteroaryl,
heterocyclyl, aryl Or -NR3 R4 ; 



n represents 0, 1 or 2; and m represents 1 or 2. In
one aspect of the invention there is provided at least
one chemical entity comprising a compound of Formula
(IA) and physiologically acceptable derivatives
thereof, wherein the compound of Formula (IA) is a
compound of Formula (I) which is other than a compound
selected from List 1: List 1
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-[2-(2-pyridinyl)ethyl]-2,5- piperazinedione;
(3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(2-methylpropyl)-1
-[2-(4-nitrophenyl)ethyl]-2,5- piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-[2-(4-pyridinyl)ethyl]-2,5- piperazinedione
(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)-6-(2-methylpro
pyl)-1-(4-pyridinylmethyl)-2,5- piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-[2-(5,6,7,8-
tetrahydroimidazo[1,5-a]pyridin-1-yl)ethyl]-2,5-pipera
zinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-{[6-(trifluoromethyl)-3-
pyridinyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[2-(1-methyl-1
H-imidazol-2-yl)ethyl]-6-(2-
methylpropyl)-2,5-piperazinedione;(3R
6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1
-{[4-(3-pyridinyl)phenyl]-
methyl}-2,5-piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-1 -[2-(1 -methyl-1
H-imidazol-5-yl)ethyl]-6-(2-
methylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-{2-[4-(methylsulfonyl)phenyl]-
ethyl}-2,5-piperazinedione;
N-(3-{2-[(3R,6f?)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-m
ethylpropyl)-2,5-dioxo-1-
piperazinyl]ethyl}phenyl)methanesulfonamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-[(1 -methyl-1 H-pyrazol-4-
yl)methyl]-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-{[4-(4-morpholinylmethyl)-
phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-[(2-methyl-2H-tetrazol-5-
yl)methyl]-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1-ethyl-5-me
thyl-1H-pyrazol-4-yl)methyl]-6-(2-
methylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1-ethyl-1H-p
yrazo[-4-yl)methyl]-6-(2-
methylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(2-methylpropyI)-1 -{[1
-methyl-5-(trifluoromethyl)-
1/-/-pyrazol-4-yI]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-1
-({4-[(dimethylamino)methyl]phenyl}methyl)-6-(1 -
ethylpropyl)-2,5-piperazinedione; (3R,6R)-1
-{[3,5-bis(trifluoromethyl)phenyl]methyl}-3-(2,3-dihyd
ro-1 H-inden-2-yl)-6-(1 -
ethylpropyl)-2,5-piperazinedione;
(3R,6R)-6-cyclopropyl-3-(2,3-dihydro-1 H-inden-2-yl)-1
-{[2-(methylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(3-methylphen
yl)methyl]-6-phenyl-2,5- piperazinedione; and
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(2-{[3-(dimet
hylamino)propyl]sulfinyl}phenyl)-
methyl]-6-(1-ethylpropyl)-2,5-piperazinedione. In an
alternative embodiment of the invention there is
provided at least one chemical entity selected from a
compound of Formula (A):(A) and physiologically
acceptable derivatives, salts, solvates and prodrugs
thereof, wherein: A represents a C | _4alkylene group
optionally substituted by one or more C-i^alkyl
groups; the ring B represents a mono-, bi- or
tricyclic aryl or heteroaryl group containing one or
more heteroatoms independently selected from O, S or
N, wherein the aryl or heteroaryl group may be
optionally substituted by one or more R1 groups which
may be independently selected from C-|_6cycloalkyl,
C-]_ealkyl, C- gcycloalkoxy, C^alkoxy, aryl, aralkyl,
heterocyclyl, heteroaryl, -Oheterocyclyl,
-Oheteroaryl, -S(O) n heterocyclyl or -S(O)n
heteroaryl (each of which may be optionally
substituted by one or more groups independently
selected from halo, hydroxy], carboxyl, C-i.galkyl,
C^galkoxy, trifluoroC-m 4alkyl, trifluoroC- |
_4alkoxy, -S(O) nR6 , heteroaryl, heterocycyl, aryl or
the group -NR3 R4 ); or R may additionally be
independently selected from H, halo, -NR3 R , nitro,
trifluoroC-i^alkyl, trifluoroC^alkoxy, carboxyl, -CONR
3 R4 , -COR5 , -S(O) nR6 , - NR7 COR8 , -S(O)m NR9 R1
or -NR1 1S(O)m R12 ; R represents C3_7alkyl, C .g
cycloalkyl or phenyl, each of which may be further
optionally substituted by one or more groups selected
from C-|_4alkyl or C g cycloalkyl; R3 and R4
independently represent H, C-|_galkyl, C
|_6cycloalkyl, aryl, heterocyclyl or heteroaryl
wherein the C^galkyl, C | _bcycloalkyl, aryl,
heterocyclyl or heteroaryl groups may be further
optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
C-j_galkyl, C- alkoxy, trifluoroC-^alkyl,
trifluoroC-^alkoxy, - S(O)n R6 , heteroaryl,
heterocyclyl, aryl or the group -NR 3 a R4 a ;or R3
and R4 , together with the interconnecting N-atom to
which they are attached form a 5- or 6-membered
heteroaryl or heterocyclyl ring, which ring may
additionally contain 1 or 2 heteroatoms independently
selected from O, S or N; and wherein the 5- or 6-
membered heteroaryl ring may be further optionally
substituted by one or more groups selected from
C-j_4alkyl, Ci_4alkoxy, t rif luoroC |_4alkyl,
trifluoroC-|_4a!koxy, -NR3 a R4 a , hydroxyl, aryl,
heteroaryl or heterocyclyl (wherein the C^alkyl,
Ci_4alkoxy, aryl, heteroaryl or heterocyclyl groups on
the 5- or 6-membered heteroaryl ring may be further
optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
C^alkyl, C- alkoxy, trifluoroC-j _4alkyl,
trifluoroC-^alkoxy, -S(O) n R6 , heteroaryl,
heterocycyl, aryl or the group -NR 3 aR4 a ); R3 a and
R4 a independently represent H, C-malkyl,
Ci.cycloalkyl, aryl, heterocyclyl or heteroaryl
wherein the C^alkyl, C-|_6cycloalkyl, aryl,
heterocyclyl or heteroaryl groups may be further
optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
C-]_balkyl, C-j.galkoxy, trifluoroC-|_4alkyl, trif
luoroC | _4alkoxy, - S(O)nR6 , heteroaryl,
heterocyclyl, or aryl; or R3 a and R a , together with
the interconnecting N-atom to which they are attached
form a 5- or 6-membered heteroaryl or heterocyclyl
ring, which ring may additionally contain 1 or 2
heteroatoms independently selected from O, S or N; and
wherein the 5- or 6-membered heteroaryl ring may be
further optionally substituted by one or more groups
selected from C^alkyl, C-^alkoxy, trifluoroC |
_4alkyl, trifluoroC^alkoxy, -NR3 a R a , hydroxyl,
aryl, heteroaryl or heterocyclyl (wherein the C^alkyl,
C-^alkoxy, aryl, heteroaryl or heterocyclyl groups on
the 5- or 6-membered heteroaryl ring may be further
optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
Ci_galkyl, C-m lkoxy, trifluoroC-|_4alkyl, trifluoroC-
| _4alkoxy, -S(O) nR6 , heteroaryl, heterocycyl, or
aryl); R5 represents H, C-^galkyl, C^galkoxy,
trifluoroC- mbeilkyl, aryl, heteroaryl or
heterocyclyl, wherein the C-|. alkyl, C-i_6a lkoxy,
trifluoroC-mQalkyl, aryl, heteroaryl or heterocyclyl
groups may be optionally substituted by one or more
groups independently selected from halo, hydroxyl,
carboxyl, C-^alkyl, C-i. alkoxy, trifluoroC-] _4alkyl,
trifluoroC-i_4alkoxy, -S(O) nR6 , heteroaryl,
heterocycyl, aryl or the group -NR3 R4 ; R6 represents
H, C-|_6alkyl, C-^cycloalkyl, trifluoroC-|_6alkyl,
aryl, heteroaryl, or heterocyclyl wherein the C m
alkyl, C |_6cycloalkyl, trifluoroC-i. b alkyl, aryl,
heteroaryl, or heterocyclyl groups may be optionally
substituted by one or more groups independently
selected from halo, hydroxyl, carboxyl, C-^alkyl,
C-mealkoxy, trifluoroCi_ 4alkyl, trifluoroC-|_4alkoxy,
-S(O) n R6 , heteroaryl, heterocycyl, aryl or the
group -NR3 R4 ;R7 represents H or C-^alkyl (optionally
substituted one or more groups independently selected
from by halo, hydroxyl, carboxyl, C-j^alkyl, C-
ealkoxy, trifluoroC-|_4alkyl, trifluoroC^alkoxy,
-S(O)nR6 , heteroaryl, heterocycyl, aryl or the group
-NR3 R4 ); RQ represents C-|_galkyl, C-m cycloalkyl,
aryl, heterocyclyl or heteroaryl each of which may be
optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
C-mgalkyl, C-|_galkoxy, trifluoroC^alkyl,
trifluoroC-|_4alkoxy, - S(O)nR , heteroaryl,
heterocycyl, aryl or the group -NR3 R4 ; or R7 and R8
together with the interconnecting atoms to which they
are attached form a 5- or 6-membered heterocyclyl ring
which ring may additionally contain one or more
heteroatoms independently selected from O, S or N, and
wherein heterocyclyl ring may be further optionally
substituted by one or more groups independently
selected from halo, hydroxyl, carboxyl, Ci.galkyl, C
galkoxy, trifluoroC-i^alkyl, trifluoroC^alkoxy, -
S(O)nR6 , heteroaryl, heterocycyl, aryl or the group
-NR3 R4 ; R and R1O independently represent H,
C-mgalkyl, C-m cycloalkyl, aryl, heterocyclyl or
heteroaryl wherein the Ci_@alkyl, Ci^cycloalkyl, aryl,
heterocyclyl or heteroaryl group may be further
optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
C-mgalkyl, C-mgalkoxy, trif IuoroC-| .4a Iky1,
trifluoroCi_4alkoxy, - S(O)n R6 , heteroaryl,
heterocycyl, aryl or the group -NR3 R4 ; or R and R1 ,
together with the interconnecting N-atom to which they
are attached form a 5- or 6-membered heteroaryl or
heterocyclyl ring which ring may additionally contain
1 or 2 heteroatoms independently selected from O, S or
N; and wherein the 5- or 6- membered heteroaryl ring
may be further optionally substituted by one or more
groups selected from C-^alkyl, C-|_4alkoxy,
trifluoroC-j _4alkyl, trifluoroC-^alkoxy, -NR3 R4 ,
hydroxyl, aryl, heteroaryl or heterocyclyl (wherein
the C-^alkyl, C |_4alkoxy, aryl, heteroaryl or
heterocyclyl groups on the 5- or 6-membered heteroaryl
ring may be further optionally substituted by one or
more groups independently selected from halo,
hydroxyl, carboxyl, Chalky!, Ci_galkoxy,
trifluoroC^alkyl, trifluoroC-^alkoxy, -S(O) nR6 ,
heteroaryl, heterocycyl, aryl or the group -NR3 R4 );
R represents H or C-^alkyl (optionally substituted by
one or more groups independently selected from halo,
hydroxyl, carboxyl, C-|_6alkyl, C . alkoxy,
trifluoroC-|_ 4alkyl, trifluoroC-|_4alkoxy, -S(O) nR6
, heteroaryl, heterocycyl, aryl or the group -NR3 R4
);R12 represents C-mealkyl, C-i. cycloalkyl, aryl,
heterocyclyl or heteroaryl each of which may be
optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
C-j. alkyl, C- alkoxy, trifluoroC^alkyl,
trifluoroCi^alkoxy, - S(O)nR , heteroaryl,
heterocycyl, aryl or the group -NR3R4; or R1 1 and R12
together with the interconnecting atoms to which they
are attached form a 5- or 6-membered heterocyclyl ring
which ring may additionally contain one or more
heteroatoms independently selected from O1 S or N, and
wherein the heterocyclyl ring may be further
optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl,
C^galkyl, C-j. alkoxy, trifluoroC- | _4alkyl,
trifluoroC-|_4alkoxy, - S(O)nR6 , heteroaryl,
heterocycyl, aryl or the group -NR3 R4 ; n represents
0, 1 or 2; and m represents 1 or 2. In one aspect of
the invention there is provided at least one chemical
entity comprising a compound of Formula (A') and
physiologically acceptable derivatives thereof,
wherein the compound of Formula (A1) is a compound of
Formula (A) which is other than a compound selected
from List 1 as hereinbefore defined. Certain compounds
of Formula (I) or Formula (A) may exist in
stereoisomeric forms (e.g. they may contain one or
more asymmetric carbon atoms). The individual
stereoisomers (enantiomers and diastereomers) and
mixtures of these are included within the scope of the
present invention. The present invention also covers
the individual isomers of the compounds represented by
Formula (I) or Formula (A) as mixtures with isomers
thereof in which one or more chiral centres are
inverted. Likewise, it is understood that compounds of
Formula (I) or Formula (A) may exist in tautomeric
forms other than that shown in the Formula and these
are also included within the scope of the present
invention. The compounds of Formula (I) or Formula (A)
wherein at least one of the groups R1 or R2 contains a
basic or acidic grouping may form salts with
physiologically acceptable acids or bases and
reference to compounds of Formula (I) or Formula (A)
herein includes such salts. Terms and Definitions As
used herein, the terms "physiologically acceptable
derivative" or "pharmaceutically acceptable
derivative", mean any pharmaceutically acceptable
salt, solvate, or prodrug e.g. ester or carbamate, or
salt or solvate of such a prodrug, of a compound of
Formula (I) or Formula (A), which upon administration
to the recipient is capable of providing (directly or
indirectly) a compound of Formula (I) or Formula (A),
or an active metaboliteor residue thereof. Preferred
pharmaceutically acceptable derivatives are salts and
solvates. As used herein, the term "prodrug" means a
compound which is converted within the body, e.g. by
hydrolysis in the blood, into its active form that has
medical effects. Pharmaceutically acceptable prodrugs
are described in T. Higuchi and V. Stella, Prodrugs as
Novel Delivery Systems, Vol. 14 of the A.C.S.
Symposium Series, and in Edward B. Roche, ed.,
Bioreversible Carriers in Drug Design, American
Pharmaceutical Association and Pergamon Press, 1987,
both of which are incorporated herein by reference.
Esters may be active in their own right and /or be
hydrolysable under in vivo conditions in the human
body. Suitable pharmaceutically acceptable in vivo
hydrolysable 



ester groups include those which break down readily in
the human body to leave the parent acid or its salt.
Examples of such esters include alkyl and
1-(acetyloxy)ethyl esters. As used herein, the term
"alkyl" refers to straight or branched hydrocarbon
chains containing the specified number of carbon
atoms. For example, Ci-6alkyl means a straight or
branched alkyl containing at least 1, and at most 6,
carbon atoms. Examples of "alkyl" as used herein
include, but are not limited to, methyl, ethyl,
n-propyl, n-butyl, npentyl, n-hexyl, isobutyl,
isopropyl, t-butyl and 1,1-dimethylpropyl. As used
herein, the term "alkoxy" refers to a straight or
branched alkoxy group containing the specified number
of carbon atoms. For example, C1-6alkoxy means a
straight or branched alkoxy group containing at least
1, and at most 6, carbon atoms. Examples of "alkoxy"
as used herein include, but are not limited to
methoxy, ethoxy, propoxy, prop-2-oxy, butoxy,
but-2-oxy, 2-methylprop~1-oxy, 2~methylprop-2-oxy,
pentoxy or hexyloxy. As used herein, the term
"alkylene" as a group or a part of a group refers to a
linear or branched saturated hydrocarbon linker group
containing the indicated number of carbon atoms.
Examples of such groups include methylene, ethylene
and the like. As used herein, the term "aralkyl" as a
group or a part of a group refers to an alkyl group as
herein defined which contains the indicated number of
carbon atoms, the alkyl group being substituted with
an aryl group as herein defined. As used herein, the
term "cycloalkyl" as a group or a part of a group
refers to a saturated cyclic hydrocarbon group of 3 to
7 carbon atoms. Examples of such groups include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl groups. As used herein, the term
"cycloalkyloxy" as a group or a part of a group refers
to an -O-cycloalkyl group wherein cycloalkyl is as
herein defined.As used herein, the term "halogen" or
halo refers to fluorine, chlorine, bromine or iodine.
As used herein, the term "aryl" refers to refers to a
cyclic compound made up of one or more benzene rings
and includes phenyl, naphthyl, phenanthrenyl and
anthracenyl, each of which may be optionally
substituted by one or more groups independently
selected from halo, hydroxyl, carboxyl, C-|_galkyl,
C-|_6alkoxy, trifluoroC | _4alkyl, trifluoroC-].
4alkoxy, -S(O) n R , heteroaryl, heterocyclyl, aryl or
-NR3R4. As used herein, the term "heteroaryl" as a
group or a part of a group refers to an optionally
substituted aromatic group comprising one to four
heteroatoms selected from N, O and S, the aromatic
group containing one, two or three 5- or 6- membered
conjugated or fused rings with at least one ring
having a conjugated pi-electron system. Heteroaryl
groups may be substituted by one or more groups
independently selected from halo, oxo, hydroxyl,
carboxyl, C mgalkyl, C-i.galkoxy, trifluoroCi_4alkyl,
trifluoroC- 4alkoxy, -S(O) nR6 , heteroaryl,
heterocyclyl, aryl or -NR R4. Examples of such 5-
membered heteroaryl groups include furanyl, thienyl,
pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, imidazolyl,
pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl or
tetrazolyl and these heterocycles may be substituted
as described above. Examples of 6-membered heteroaryl
groups include pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl and triazinyl and these heterocycles may be
substituted as described above. Examples of fused
heteroaryl groups, include benzimidazolyl,
benzofuranyl, indolyl, indazolyl, benzoxazolyl,
naphthyridinyl, pteridinyl, quinolinyl and these
heteroaryl groups may be substituted as described
above. As used herein, the term "heterocyclyl" as a
group or a part of a group refers to an optionally
substituted, 3- to 7-membered, saturated or partially
saturated cyclic hydrocarbon group containing one to
four heteroatoms selected from N, O and S.
Heterocyclyl groups may be substituted by one or more
groups independently selected from halo, oxo,
hydroxyl, carboxyl, C- galkyl, C-m alkoxy,
trifluoroC^alkyl, trifluoroC-]. 4alkoxy, -S(O) nR6 ,
heteroaryl, heterocyclyl, aryl or -NR3 R4 . Examples
of 5-membered heterocyclyl groups include pyrrolinyl,
pyrrolidinyl, imidazolinyl, imidazolidinyl, each of
which may be substituted as described above. Examples
of 6-membered heterocyclyl groups include pyranyl,
morpholino, thiomorpholino, piperidinyl, each of which
may be substituted as described above. An example of
7-membered heterocyclyl groups includes homopiperazine
(hexahydro-1/-/-1,4-diazepin-1-yl). In addition, the
term "heterocyclyl" includes fused heterocyclyl
groups, for example benzopiperidinyl,
benzopiperazinyl, each of which may be substituted as
described above. As used herein, the term
"substituted" refers to substitution with the named
substituent or substituents, multiple degrees of
substitution being allowed unless otherwise stated.For
the avoidance of doubt, the term "independently" means
that where more than one substituent is selected from
a number of possible substituents, those substituents
may be the same or different. The compounds of the
present invention may be in the form of and/or may be
administered as a pharmaceutically acceptable salt.
Indeed, in certain embodiments of the invention,
pharmaceutically acceptable salts of the compounds
according to Formula (I) or Formula (A) may be
preferred over the respective free base or free acid
because such salts impart greater stability or
solubility to the molecule thereby facilitating
formulation into a dosage form. Accordingly, the
invention is further directed to pharmaceutically
acceptable salts of the compounds according to Formula
(I) or Formula (A). As used herein, the term
"pharmaceutically acceptable salts" refers to salts
that retain the desired biological activity of the
subject compound and exhibit minimal undesired
toxicological effects. For a review on suitable salts
see Berge et al, J. Pharm. ScL, 1977, 66, 1-19. The
term "pharmaceutically acceptable salts" includes both
pharmaceutically acceptable acid addition salts and
pharmaceutically acceptable base addition salts. These
pharmaceutically acceptable salts may be prepared in
situ during the final isolation and purification of
the compound, or by separately reacting the purified
compound in its free acid or free base form with a
suitable base or acid, respectively. The salt may
precipitate from solution and be collected by
filtration or may be recovered by evaporation of the
solvent. A pharmaceutically acceptable acid addition
salt can be formed by reaction of a compound of
formula (I) with a suitable inorganic or organic acid
(such as hydrobromic, hydrochloric, sulfuric,
sulfamic, nitric, phosphoric, succinic, maleic,
hydroxymaleic, acrylic, formic, acetic, hydroxyacetic,
phenylacetic, butyric, isobutyric, propionic, fumaric,
citric, tartaric, lactic, mandelic, benzoic,
o-acetoxybenzoic, chlorobenzoic, methylbenzoic,
dinitrobenzoic, hydroxybenzoic, methoxybenzoic
salicylic, glutamaic, stearic, ascorbic, palmitic,
oleic, pyruvic, pamoic, malonic, lauric, glutaric
aspartic, ptoluenesulfonic, benzenesulfonic,
methanesulfonic, ethanesulfonic, 2-
hydroxyethanesulfonic, naphthalenesulfonic (e.g.
2-naphthalenesulfonic), paminobenzenesulfonic (i.e.
sulfanilic), hexanoic, heptanoic, or phthalic acid),
optionally in a suitable solvent such as an organic
solvent, to give the salt which is usually isolated
for example by crystallisation and filtration. A
pharmaceutically acceptable acid addition salt of a
compound of formula (I) can comprise or be for example
a hydrobromide, hydrochloride, hydroiodide, sulfate,
bisulfate, nitrate, phosphate, hydrogen phosphate,
succinate, maleate, malate, formate, acetate,
trifluoroacetate, saccharate, propionate, fumarate,
citrate, tartrate, lactate, benzoate, salicylate,
glutamate, aspartate, ptoluenesulfonate,
benzenesulfonate, methanesulfonate, ethanesulfonate,
naphthalenesulfonate (e.g. 2- naphthalenesulfonate),
methanesulphonic,ethanesulphonic, p-toluenesulphonic,
isethionate or hexanoate salt. In one embodiment there
is provided the formate and hydrochloride salts of the
compounds of the invention. A pharmaceutically
acceptable base addition salt can be formed by
reaction of a compound of formula (I) with a suitable
inorganic or organic base (e.g. ammonia,
triethylamine, ethanolamine, triethanolamine, choline,
arginine, lysine or histidine), optionally in a
suitable solvent such as an organic solvent, to give
the base addition salt which is usually isolated for
example by crystallisation and filtration.
Pharmaceutically acceptable base salts include
ammonium salts and salts with organic bases, including
salts of primary, secondary and tertiary amines,
including aliphatic amines, aromatic amines, aliphatic
diamines, and hydroxy alkylamines, such as
methylamine, ethylamine, isopropylamine, diethylamine,
ethylenediamine, ethanolamine, trimethylamine,
dicyclohexyl amine, diethanolamine, cyclohexylamine
and N-methyl-D-glucamine. Other suitable
pharmaceutically acceptable base salts include
pharmaceutically acceptable metal salts, for example
pharmaceutically acceptable alkali-metal or
alkaline-earth-metal salts such as hydroxides,
carbonates and bicarbonates of sodium, potassium,
lithium, calcium, magnesium, aluminium, and zinc; in
particular pharmaceutically acceptable metal salts of
one or more carboxylic acid moieties that may be
present in the compound of Formula (I) or Formula (A).
Other non-pharmaceutically acceptable salts, for
example oxalates may be used, for example in the
isolation of compounds of the invention, and are
included within the scope of this invention. The
invention includes within its scope all possible
stoichiometric and non-stoichiometric forms of the
salts of the compounds of Formula (I). As used herein,
the term "solvate" refers to a complex of variable
stoichiometry formed by a solute (in this invention, a
compound of Formula (I) or Formula (A) or a salt
thereof) and a solvent. Such solvents for the purpose
of the invention may not interfere with the biological
activity of the solute. Examples of suitable solvents
include water, ethanol and acetic acid. Most
preferably the solvent used is water and the solvate
may also be referred to as a hydrate. In one aspect of
the invention A represents CH2, CH(CH3) or CH2CH2. In
another aspect, A represents CH2 or CH(CH3) . In a
further aspect, A represents CH2. In one aspect of the
invention the ring B represents phenyl, pyridyl,
pyrimidinyl, quinolinyl or pyrazolyl. In another
aspect the ring B represents phenyl, pyridyl,
pyrimidinyl or pyrazolyl. In a further aspect, the
ring B represents phenyl.In one aspect, the ring B is
optionally substituted by one or two R1 groups. In
another aspect, R1 groups may be independently
selected from C-^galkyl, C^galkoxy, aryl, aralkyl,
heterocyclyl, heteroaryl, (each of which may be
optionally substituted by one or more groups
independently selected from hydroxyl, C^galkyl,
C1-6alkoxy, heterocyclyl, aryl or -NR3 R4 ); or R1 may
additionally be independently selected from halo,
hydroxyl, - NR3 R4 , nitro, trifluoroC^alkyl,
trifluoroC-^alkoxy, carboxyl, -CONR 3R4 , -COR5 , -
S(O)n R6 , -NR7COR8 , -S(O)171NR9R10 or -NR1 1S(0) m
R12 . In another aspect, R1 groups may be may be
independently selected from C-^alkyl, heteroaryl, for
example pyrazolyl, (each of which may be optionally
substituted by one or more groups independently
selected from C- alkoxy or -NR3 R4 ) ; or R may
additionally be independently selected from -NR3R4 ,
-CONR3 R4 , -S(O) nR6 , -NR7COR8 or - S(O)171NR9 R10 .
In one aspect of the invention R represents C .salkyl,
or R represents C3_5cycloalkyl which may be further
optionally substituted by C-^alkyl, wherein the total
number of carbon atoms in the R2 group is between 3
and 5. In one aspect of the invention R3 and R4
independently represent H, C-]_ alkyl, C | _
gcycloalkyl, heterocyclyl or heteroaryl wherein the C
.galkyl, C-|.rcycloalkyl, heterocyclyl or heteroaryl
groups may be further optionally substituted by one or
more groups independently selected from hydroxyl,
C-|_galkyl, C- alkoxy, heterocyclyl, aryl or -NR3 a R4
a ; or R3 and R4 , together with the interconnecting
N-atom to which they are attached form a 5- or
6-membered heterocyclyl ring, which ring may
additionally contain 1 or 2 heteroatoms independently
selected from O, S or N (for example morpholine or
piperazine); and wherein the 5- or 6-membered
heterocyclyl ring may be further optionally
substituted by C _4alkyl, (wherein the C-^alkyl group
may be further optionally substituted by one or more
groups independently selected from heterocyclyl or
aryl). In another aspect R3 and R4 independently
represent H or C1. 4alkyl which is optionally
substituted by one or more groups independently
selected from hydroxyl, Ci-2alkyl or -NR3 aR4 a , or
R3 and R4 , together with the interconnecting N-atom
to which they are attached form a 5- or 6-membered
heterocyclyl ring, which ring may additionally contain
1 or 2 heteroatoms independently selected from O, S or
N (for example morpholine or piperazine); and wherein
the 5- or 6-membered heterocyclyl ring may be further
optionally substituted by Cp_4alkyl. In one aspect of
the invention R3 a and R4 a independently represent H
or C-|_galkyl. In another aspect R3 a and R4 a
independently represent C _galkyl.In one aspect of the
invention R5 represents C-|_6alkoxy which is
optionally substituted with hydroxyl, C-i.galkoxy, or
-NR3 R4 (for example NMe2, morpholine, piperidine,
piperazine or pyrrolidine). In another aspect R5
respesents C1-3alkoxy. In one aspect of the invention
R6 represents C-^galkyl, trifluoroC^galkyl or
heterocyclyl, each of which may be optionally
substituted by one or more groups independently
selected from C-| _galkyl, C-j _3alkoxyC |_6alkyl,
heterocyclyl or -NR3 R4 (for example NMe2, morpholine,
piperidine or piperazine). In another aspect R6
represents C alky!. In one aspect of the invention R
represents H or C |_4alkyl. In one aspect of the
invention R represents C- alkyl or heterocyclyl or
heteroaryl each of which may be optionally substituted
by one or more groups independently selected from C1_6
alkyl, Or -NR3 R4 . In one aspect of the invention R9
and R1 0 independently represent H, C-^galkyl,
heterocyclyl or heteroaryl each of which is optionally
substituted by one or more groups independently
selected from hydroxyl, carboxyl, C-|_ alkyl, aryl
-NR3 R4 or heterocyclyl optionally substituted by C-j.
alkyl, or R9 and R10 , together with the
interconnecting Natom to which they are attached form
a 5-, 6- or 7-membered heterocyclyl ring which ring
may additionally contain 1 or 2 heteroatoms
independently selected from O, S or N (for example
morpholine, piperidine or piperazine); and wherein the
5-, 6- or 7-membered 



heterocyclyl ring may be further optionally
substituted by one or more groups selected from
Chalky!, or -NR3 R4 , (wherein the C^alkyl group may
be further optionally substituted by C-]_galkoxy). In
another aspect R9 and R both represent CH3, or R9 and
R , together with the interconnecting N-atom to which
they are attached form a morpholine, piperidine,
piperazine or pyrrolidine ring. In one aspect of the
invention R represents H or C-^alkyl. In another
aspect of the invention R represents C-]_galkyl. In a
further aspect R and R together with the
interconnecting atoms to which they are attached form
a 5- or 6-membered heterocyclyl ring which ring may
additionally contain one or more heteroatoms
independently selected from O, S or N, and wherein the
heterocyclyl ring may be further optionally
substituted by one or more groups independently
selected from halo, hydroxyl, carboxyl, C-|_6alkyl,
C-j.galkoxy, trifluoroC-^alkyl, trifluoroC-|_4alkoxy,
-S(O) nR6 , heteroaryl, heterocyclyl, aryl or -NR3R4 .
In one aspect of the invention n represents 2. In one
aspect of the invention m represents 2.In one aspect
of the invention, for compounds of Formula (A), the
stereochemistry of the two chiral centres on the
central piperazine-2,5-dione ring is (3R, 6R). It is
to be understood that the present invention covers all
combinations of aspects of the invention, including
suitable, convenient and preferred groups, described
hereinabove. In one aspect, chemical entities useful
in the present invention may be chosen from at least
one chemical entity of Formula (I) selected from the
group consisting of:
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-[2(hydroxymethyl)benzyl]- piperazine-2,5-dione;
methyl
2-{[(3f?,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylp
ropyl)-2,5-dioxo-1- piperazinyl]methyl}benzoate;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[3-(methyloxy)phenyl]methyl}-
2,5-piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1
-[(2-methylphenyl)methyl]-2,5- piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-{[4-(methyloxy)phenyl]methyl}-
2,5-piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1
-{[2-(methyloxy)phenyl]methyl}- 2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -[(3-methylphenyl)methyl]-2,5-
piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1
-{[3-(trifluoromethyl)phenyl]-
methyl}-2,5-piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1
-[(4-methylphenyl)methyl]-2,5- piperazinedione;
(3R,6R)-1-[(3-chlorophenyl)methyl]-3-(2,3-dihydro-1H-i
nden-2-yl)-6-(1-ethylpropyl)-2,5- piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -[(4-fluorophenyl)methyl]-2,5-
piperazinedione;
(3R,6R)-1-[(2-chlorophenyl)methyl]-3-(2,3-dihydro-1/-/
-inden-2-yl)-6-(1-ethylpropyl)-2,5- piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[3-(4-morpholinylmethyl)-
phenyl]methyl}-2,5-piperazinedione formate;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[4-(4-morpholinyl)phenyl]-
methyl}-2,5-piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1 -{[3-(1
-piperidinylmethyl)-
phenyl]methyl}-2,5-piperazinedione formate;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-1
-[(2-{[2-(dimethylamino)ethyl]oxy}phenyl)methyl]-
6-(1-ethylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -[(2-fluorophenyl)methyl]-2,5-
piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-[(3-fluorophenyl)methyl]-2,5- piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[2-(trifluoromethyl)phenyl]-
methyl}-2,5-piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1
-{[4-(trifluoromethyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-({2-[(trifluoromethyl)oxy]-
phenyl}methyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -({3-[(trifluoromethyl)oxy]-
phenyl}methyl)-2,5-piperazinedione; (3R,6R)-1
-{[2,6-bis(methyloxy)phenyl]methyl}-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 - ethylpropyl)-2,5-piperazinedione;
(S -i -
d-dichlorophenyOmethylJ-S^.S-dihydro-IH-inden^-yO-
q-CI-Qthylpropyl)- 2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2~yl)-6-(1
-ethylpropyl)-1 -(2-pyridinylmethyl)-2,5-
piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2,2-dimethylp
ropyl)-1-[(3-methylphenyl)methyl]-
2,5-piperazinedione; (3f?,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1 -[(1 R)-1
-phenylethyl]-2,5- piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-1
-[(2,6-dimethyl-3-pyridinyl)methyl]-6-(1 -
ethylpropyl)-2,5-piperazinedione; (3R,6R)-1
-{[2,4-bis(methyloxy)phenyl]methyl}-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 - ethylpropyl)-2,5-piperazinedione;
(3R,6R)-1 -[(2-bromophenyl)methyl]-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-2,5- piperazinedione;
(3f?,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[4-(methylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione;
4-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/,A/-dimethyl-benzenesulfonamide;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -[(4-hydroxyphenyl)methyl]~2,5-
piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(2-methylpropyl)-1
-[(3-nitrophenyl)methyl]-2,5- piperazinedione;
(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)-6-(2-methylpro
pyl)-1-[(2-nitrophenyl)methyl]-2,5- piperazinedione;
(3R,6R)-1-({3-[(difluoromethyl)oxy]phenyl}methyl)-3-(2
,3-dihydro-1H-inden-2-yl)-6-(2-
methylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-{[2-(methylsulfonyl)phenyl]-
methyI}-2,5-piperazinedione;(3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(2-methylpropyl)-1 -{[4-(1
,2,3-thiadiazol-4-
yl)phenyl]methyl}-2,5-piperazinedione; (SR.
^-S^^-dihydro-IH-inden^-yO-
d-CI-ethylpropyO-i-tCI-phenyl-IH-pyrazoWyl)
methyl]-2,5-piperazinedione; (3R,6R)-1
-[(3-chlorophenyl)methyl]-3-(2,3-dihydro-1
H-inden-2-yl)-6-(2-methylpropyl)-2,5- piperazinedione;
(3R,6/:?)-1-[(3,4-dichlorophenyl)methyl]-3-(2,3-dihydr
o-1H-inden-2-yl)-6-(2-methylpropyl)-
2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-{[2-(4-morpholinyl)phenyl]-
methyl}-2,5-piperazinedione; (3R,6R)-1
-{[3,5-bis(methyloxy)phenyl]methyl}-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 - ethylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -({4-[(trifluoromethyl)oxy]-
phenyl}methyl)-2,5-piperazinedione; (SR.
R^S^.S-dihydro-IH-inden^-ylJ-i-tCS.S-dimethylphenyOmet
hylJ-e-CI-ethylpropyl)- 2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -(phenylmethyl)-2,5- piperazinedione;
(3R,6R)-1 -[(4-chlorophenyl)methyl]-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-2,5- piperazinedione;
(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)-6-(2-methylpro
pyl)-1-{[3-(2-pyridinyloxy)phenyl]-
methyl}-2,5-piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1
-{[2-(methylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-6-cycIohexyl-3-(2,3-dihydro-1 H-inden-2-yl)-1
-{[2-(methylsulfonyl)phenyl]methyl}-
2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-nnethylphen
yl)-1-{[2-(methylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-methylethyl
)-1-{[2-(methylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-6-(dicyclopropylmethyl)-3-(2,3-dihydro-1/-/-in
den-2-yl)-1-{[2-(methylsulfonyl)-
phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2,2-dimethylp
ropyl)-1-{[2-(methylsulfonyl)-
phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -({4-[(trifluoromethyl)-
sulfonyl]phenyl}methyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-{[2-(methyloxy
)-4-(methylsulfonyl)phenyl]-
methyl}-6-(2-methylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[2-(methyloxy)-4-
(methylsulfonyl)phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-1-{[2-chloro-4-(methylsulfonyl)phenyl]methyl}-
3-(2,3-dihydro-1H-inden-2-yl)-6-
(1-ethylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -[(5-methyl-1 -phenyl-1 Hpyrazol-
4-yl)methyl]-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-({2-[(1,1-dime
thylethyl)thio]phenyl}methyl)-6-(1-
ethylpropyl)-2,5-piperazinedione;
(3f?,6R)-3-(2,3-dihydro-1f/-inden-2-yl)-6-(1-ethylprop
yl)-1-{[1-methyl-5-(trifluoromethyl)-
1H-pyrazol-4-yl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[3-(methylsulfonyl)-2-
pyridinyl]methyl}-2,5-piperazinedione ;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -(2-nitrobenzyl)piperazine-2,5- dione;
2-{[(3R,6f?)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylp
ropyl)-2,5-dioxo-1-piperazinyl]- methyl}benzoic acid;
2-{[(3f?,6R)-3-(2,3-dihydro-1 tf-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/-methylbenzamide;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]- methyl}benzamide;
2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/,L/-dimethylbenzamide;
2-{[(3f?,6f?)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/-methyl-A/-(1-methyl-4-piperidinyl)benzamide
; (3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-1
-[(2-{[4-(dimethylamino)-1 -piperidinyl]-
carbonyl}phenyl)methyl]-6-(1-ethylpropyl)-2,5-piperazi
nedione;
2-{[(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)-6-(1-ethyl
propyl)-2,5-dioxo-1-piperazinyl]- methyl}-L/-(1
-methyl-4-piperidinyl)benzamide formate;
2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/-[2-(dimethylamino)ethyl]-
L/-methylbenzamide;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/-[3-(dimethylamino)propyl]-
L/-methylbenzamide formate;
2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/-[3-(dimethylamino)propyl]benzamide;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/-[2-(dimethylamino)ethyl]benzamide;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyI)-1 -({2-[(4-methyl-1 -piperazinyl)-
carbonyl]phenyl}methyl)-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/-[2-(4-morpholinyl)ethyl]benzamide;
2-{[(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)-6-(1-ethyl
propyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/-(2-hydroxyethyl)benzamide;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]-
methyl}-A/-(2-hydroxyethyl)-L/-methylbenzamide;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[2-(4-morpholinylcarbonyl)-
phenyl]methyl}-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yI)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/-4-piperidinylbenzamide;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[2-(1 -piperazinylcarbonyl)-
phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro~1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[2-(4-morpholinylmethyl)-
phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)~1
-({2-[(dimethylamino)methyl]phenyl}methyl)-6-(1 - 



ethylpropyl)-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/-methylbenzenesulfonamide;
2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethyl-propyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/>A/-dimethyl-benzenesulfonamide;
(3R,6R)-3-(2,3-dihydro-1 H-inden~2-yl)-6-(1
-ethylpropyI)-1 -{[2-(4-morpholinylsuIfonyl)-
phenyl]methyl}-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]-
methyl}benzene-sulfonamide; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1 -({2-[(4-methyl-1
-piperazinyl)-
sulfonyl]phenyl}-methyl)-2,5-piperazinedione;
2-{[(3R,6f?)-3-(2
>3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-
1-piperazinyl]- methyl}-L/-(1
-methyl-4-piperidinyl)-benzenesulfonamide;
2-{[(3f?,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethyl-propyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/-methyl-L/-(1-methyl-4-piperidinyl)benzenesu
lfonamide;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/-[2-(4-morpholinyl)ethyl]benzene-sulfonamide
; 2-{[(3R,6f?)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/-[2-(dimethylamino)ethyl]-benzenesulfonamide
; (3f?,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-1
-({2-[(4-ethyl-1 -piperazinyl)sulfonyl]phenyl}-
methyl)-6-(1-ethylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[2-({4-[2-(methyloxy)ethyl]-1 -
piperazinyl}sulfonyl)phenyl]methyl}-2,5-piperazinedion
e; (3R,6R)-3-(2,3-dihydro-1 /-/-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[2-(1 -piperazinylsulfonyl)-
phenyl]methyl}-2,5-piperazinedione hydrochloride;
(3R,6f?)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[2-(4-piperidinylthio)-
phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-{[2-(4-piperidinylsulfonyl)-
phenyl]methyl}-2,5-piperazinedione hydrochloride;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-{[2-({1-[2-(methyloxy)-ethyl]-4-
piperidinyl}sulfonyl)phenyl]methyl}-2,5-piperazinedion
e;
(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)-6-(1-ethylprop
yl)-1-[(2-{[3-(4-morpholinyl)propyl]-
thio}phenyl)methyl]-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -[(2-{[3-(4-morpholinyl)propyl]-
sulfonyl}phenyl)methyl]-2,5-piperazinedione;
(3R,6R)-3-(2
>3-dihydro-1H-inden-2-yl)-1-[(2-{[3-(dimethylamino)pro
py|]thio}phenyl)- methyl]-6-(1
-ethylpropyl)-2,5-piperazinedione;
(3R,6R>-3-(2>dihydro-1H-inden-2-yl)^-(1-ethylpropyl)-1
-({2-[(1-methyl-4-piperidinyI)-
thio]phenyl}methyl)-2,5-piperazinedione formate;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-({2-[(1-methyl-4-piperidinyl)-
sulfonyl]phenyl}methyl)-2,5-piperazinedione formate;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-1 -({2-[(1
-ethyl-4-piperidinyl)sulfonyl]phenyl}-
methyl)-6-(1-ethylpropyI)-2,5-piperazinedione;
(3f?,6R)-1 -[(2-Aminophenyl)methyl]-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-2,5- piperazinedione;
L/-(2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]
methyl}phenyl)methanesulfonamide;
N-(2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}phenyl)ethane-sulfonamide; L/-(2-{[(3R,6/
:?)-3-(2,3-dihydro-1H-inden-2-y[)-6-(1-ethylpropyl)-2,
5-dioxo-1 -piperazinyl]-
methyl}phenyl)-2-propanesulfonamide;
L/-(2-{[(3R,6/?)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}phenyl)-A/-methylmethanesulfonamide ;
(3R,6f?)-3-(2,3-dihydro-1/-/-inden-2-yl)-1-{[2-(1,1-di
oxido-2-isothiazolidinyl)phenyl]- methyl}-6-(1
-ethylpropyl)-2,5-piperazinedione;
N-(2-{[(3R,6f?)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}phenyl)acetamide;
N1-(2-{[(3f?,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}phenyl)-N 3,N3-dimethyl-b-alaninamide formate;
L/-(2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-phenyl)-4-(dimethyl-amino)butanamide formate;
(formic acid -
L/-(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-eth
ylpropyl)-2,5-dioxo-1-
piperazinyl]methyl}phenyl)-1-methyl-4-piperidinecarbox
amide; (3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[2-(2-oxo-1 -pyrrolidinyl)-
phenyl]methyl}-2,5-piperazinedione;
4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylp
ropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N,L/-dimethylbenzenesulfonamide;
4-{[(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)-6-(2-methy
lpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/,L/-dimethylbenzenesulfonamide;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-1
-[(3-{[ethyl(methyl)amino]methyl}phenyl)methyl]-
6-(1-ethylpropyl)-2,5-piperazinedione;
(3R,6f?)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(2-methylpropyl)-1 -[(1 -phenyl-1
H-pyrazol-4- yl)methyl]-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-{[1-(3-methylp
henyl)-1H-pyrazol-4-yl]methyl}-6-
(2-methylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-[2-(3-pyridinyl)ethyl]-2,5- piperazinedione;
A/-(3-{[(3f?,6/?)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-m
ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}phenyl)methanesulfonamide;
L/-(2-{[(3f?,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-me
thylpropyl)-2,5-dioxo-1-piperazinyl]- methyl}phenyl)-
L/-methylacetamide; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-1
-{2-[4-(methyloxy)-3-(methylsulfonyl)phenyl]-
ethyl}-6-(2-methylpropyl)-2,5-piperazinedione;
(3R,6f?)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropy
l)-1-[(1-methyl-1H-pyrazol-4-
yl)methyl]-2,5-piperazinedione; (
Q^-S^.S-dihydro-IH-inden^-yO-e-CI-ethylpropylJ-i-KISVI
-phenylethyll^. - piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -(3-pyridinylmethyl)-2,5-
piperazinedione; (3R,6ft)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1
-(4-pyridinylmethyl)-2,5- piperazinedione;
2-{[(3R6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1,1-dimeth
ylpropyl)-2,5-dioxo-1-
piperazinyl]methyl}-/V-methylbenzamide;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -[(2-oxo-1 ,2-dihydro-3-
pyridinyl)methyl]-2,5-piperazinedione;
(3R,6f?)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropy
l)-1-[(2-hydroxyphenyl)methyl]-2,5- piperazinedione;
2-{[(3f?,6R)-3-(2,3-dihydro-1H-inden-2-y[)-6-(1-methyl
ethyl)-2,5-dioxo-1-
piperazinyl]methyl}-/V-methylbenzamide;
(3R6f?)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[1 -(phenylmethyl)-i H-pyrazol-
4-yl]methyl}-2,5-piperazinedione;
(3R,6f?)-6-cyclopentyl-3-(2,3-dihydro-1
H-inden-2-yl)-1 -{[2-(methylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1
-{[2-(methylthio)phenyl]methyl}- 2,5-piperazinedione;
(3R,6f?)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylprop
yl)-1-{[2-(methylthio)phenyl]-
methyl}-2,5-piperazinedione; (3R,6f?)-1
-[(2,4-dichlorophenyl)methyl]-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)- 2,5-piperazinedione;
(3R,6R)-1 -(2-biphenylylmethyl)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-2,5- piperazinedione;
(3f?,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -[2-(3-pyridinyl)ethyl]-2,5-
piperazinedione;
(3R,6R)-6-(dicyclopropylmethyl)-3-(2,3-dihydro-1H-inde
n-2-yl)-1-[(3-methylphenyl)-
methyl]-2,5-piperazinedione;
(3R,6R)-1-{[3,4-bis(methyloxy)phenyl]methyl}-3-(2,3-di
hydro-1H-inden-2-yl)-6-(2-
methylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(4-{[2-(dimet
hylamino)ethyl]oxy}phenyl)methyl]-
6-(1-ethylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[3-(1 -pyrrolidinylmethyl)-
phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[4-(4-morpholinylmethyl)-
phenyl]methyl}-2,5-piperazinedione; formic acid -
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-1
-({3-[(dimethylamino)methyl]-
phenyl}methyl)-6-(1-ethylpropyl)-2,5-piperazinedione
(1:1); (3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-methylethyl)-1 -[(3-methylphenyl)methyl]-2,5-
piperazinedione;
L/-cyclopropyl-4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y
l)-6-(2-methylpropyl)-2,5-dioxo-1-
piperazinyl]methyl}benzamide;
(3f?,6R)-3-(2,3-dihydro-1H-inden-2-y[)-6-(2-methylprop
yl)-1-{[3-(3-pyridinyl)phenyl]-
methyl}-2,5-piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1
-{[4-fluoro-2-(hydroxymethyl)-
phenyl]methyl}-2,5-piperazinedione;
(3R,6f?)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropy
l)-1-{[4-(2-pyrazinylamino)-
phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-y])-6-(1
-ethylpropyl)-1 -{[4-(2-pyrimidiny[amino)-
phenyl]methyl}-2,5-piperazinedione;
(3R,6f?)-3-(2,3-dihydro-1/-/-inden-2-yl)-6-(2-methylpr
opyl)-1-{[4-(2-pyrimidinylamino)-
phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -({4-[(1 -methyl-1 H-imidazol-2-
yl)amino]phenyl}methyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-1 -({4-[(1
-methyl-1 H-imidazol-2-yl)amino]phenyl}-
methyl)-6-(2-methylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -({4-[(5-methyl-1 ,3,4-thiadiazol-
2-yl)amino]phenyl}methyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(2-methylpropyl)-1 -({4-[(5-methyl-1
,3,4-
thiadiazol-2-yl)amino]phenyl}methyl)-2,5-piperazinedio
ne; (3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -({4-[(5-methyl-1 ,3-thiazol-2-
yl)amino]phenyl}methyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(2-methylpropyl)-1 -({4-[(5-methyl-1
,3-thiazol-2-
yl)amino]phenyl}methyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[4-(1 H-pyrazol-1 -
yl)phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[4-(1H-1,2,3-triazol-1 -
yl)phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[4-(1 H-1 ,2,4-triazol-i -
yl)phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[4-(2H-1 ,2,3-triazol-2-
yl)phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(2-methylpropyl)-1 -{[2-(1
H-tetrazol-1 - yl)phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-{[2-(1H-tetrazol-1-
yl)phenyl]methyl}-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]-
methyl}-5-fluorobenzoic acid;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-
piperazinyl]methyl}-5-fluoro-A/,L/-dimethylbenzamide;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[4-fluoro-2-(4-
morpholinylcarbonyl)phenyl]methyl}-2,5-piperazinedione
;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]-
methyl}-5-fluoro-L/-(2-hydroxyethyl)benzamide;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylp
ropyl)-2,5-dioxo-1-piperazinyl]- methyl}benzoic acid;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylp
ropyl)-2,5-dioxo-1-piperazinyl]- methyl}benzamide;
2-{[(3R,6f?)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methyl
propyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/,A/-dimethylbenzamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-{[2-(4-nnorpholinylcarbonyl)-
phenyl]methyl}-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)-6-(2-methy
lpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/-methylbenzamide;
3-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}benzoic acid; 3-{[(3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-2,5-dioxo-1
-piperazinyl]- methyljbenzamide; 



3-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -
piperazinyl]methyl}-L/-methylbenzamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-{[3-(4-morpholinylcarbonyl)-
phenyl]methyl}-2,5-piperazinedione;
4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]- methyljbenzoic acid;
4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]- methyl}benzamide;
4-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/-methylbenzamide; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1
-{[4-(4-morpholinylcarbonyl)-
phenyl]methyl}-2,5-piperazinedione;
4-{[(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)-6-(1-ethyl
propyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/-(2-hydroxyethyl)benzamide;
4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/-methyl-L/-[2-(methyloxy)ethyl]benzamide;
4-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/-[2-(dimethylamino)ethyl]-
L/-methylbenzamide;4-{[(3R,6R)-3-(2,3-dihydro-1
tf-inden-2-yl)-6-(1 -ethylpropyl)-2,5-dioxo-1 -
piperazinyl]methyl}-/V-(2-hydroxyethyl)-A/-methylbenza
mide;
(3f?,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-({4-[(4-methy
l-1-piperazinyl)carbonyl]-
phenyl}methyl)-6-(2-methylpropyl)-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)-6-(1-ethyl
propyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/-{1-[2-(methyloxy)ethyl]-4-piperidinyl}benza
mide; (3f?,6R)-1
-{[2,4-bis(hydroxymethyl)phenyl]methyl}-3-(2,3-dihydro
-1 H-inden-2-yl)-6-(1 -
ethylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro~1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[2-(hydroxymethyl)-4-
(methylthio)phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-1 -{[2,4-bis(1
-pyrrolidinylcarbonyl)phenyl]methyl}-3-(2,3-dihydro-1
H-inden-2-yl)- 6-(1-ethylpropyl)-2,5-piperazinedione;
(3R,6R)-1-{[2,4-bis(4-morpholinylcarbonyl)phenyl]methy
l}-3-(2,3-dihydro-1H-inden-2-yl)-
6-(1-ethylpropyl)-2,5-piperazinedione;
4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]- methyl -L/ L/
L/'^-tetrannethyl-i^-benzenedicarboxamide;
4-{[(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)-6-(1-ethyl
propyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/,L/'-bis(2-hydroxyethyl)-N, L/'-dimethyl-1
,3-benzenedicarboxamide;
4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/,L/-bis[2-(dimethylamino)ethyl]-/V,L/I-dimet
hyl-1 ,3-benzenedicarboxamide;
4-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/,L/I-dimethyl-L/,L/I-bis[2-(methyloxy)ethyl]
-1,3-benzenedicarboxamide; (3R,6R)-1
-({2,4-bis[(4-methyl-1
-piperazinyl)carbonyl]phenyl}methyl)-3-(2,3-dihydro-1
Hinden- 2-yl)-6-(1-ethylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-{[2-(hydroxymethyl)-4-
(methylsulfonyl)phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[4-(methylsulfonyl)-2-(4-
morpholinylcarbonyl)phenyl]methyl}-2,5-piperazinedione
;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-{[2-[(4-methyl-1-piperazinyl)-
carbonyl]-4-(methylsulfonyl)
phenyl]methyl}-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}-L/-methyl-L/-[2-(methyloxy)ethyl]-5-(methylsul
fonyl)benzamide;
A/-[2-(diethylamino)ethyl]-2-{[(3R,6R)-3-(2
I3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-
dioxo-1-piperazinyl]methyl}-A/-methyl-5-(methylsulfony
l)benzamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-[(4-(methylsulfonyl)-2-{[(2S)-2-
(1-pyrrolidinylmethyl)-1-pyrrolidinyl]carbonyl}phenyl)
methyl]-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -
piperazinyl]methyl}-N-(2-hydroxyethyl)benzenesulfonami
de;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-({2-[(4-methylhexahydro-1H- 1,4-diazepin-1
-yl)sulfonyl]phenyl}methyl)-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1-piperazinyl]-
methyl}-L/-{[(2R)-1-ethyl-2-pyrrolidinyl]methyl}benzen
esulfonamide;(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-1
-[(2-{[(3S)-3-(dimethylamino)-1 -pyrrolidinyl]-
sulfonyl}phenyl)methyl]-6-(1-ethylpropyl)-2,5-piperazi
nedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(2-{[(3f?)-3-
(dimethylamino)-1-pyrrolidinyl]-
sulfonyl}phenyl)methyl]-6-(1-ethylpropyl)-2,5-piperazi
nedione;
2-{[(3R,6f?)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-methyl
ethyl)-2,5-dioxo-1-piperazinyl]-
methyl}benzenesulfonamide;
L/-[(2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-2,5-dioxo-1 -piperazinyl]-
methyl}phenyl)sulfonyl]glycine;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-({2-[(1-methylethyl)sulfonyl]-
phenyl}methyl)-2,5-piperazinedione; (3R,6R)-1-[(2-a
pninophenyl)methyl]-3-(2,3-dihydro-1H-inden-2-yl)-6-(2
-methylpropyl)-2,5- piperazinedione; formic acid -
A/-(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-eth
ylpropyl)-2,5-dioxo-1- piperazinyl]methyl}phenyl)-
L/2,L/2-dimethylglycinamide (1:1);
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[2-(1 H-imidazol-1 -yl)phenyl]-
methyl}-2,5-piperazinedione; formic acid -
(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)-1-[(2-{[3-(dim
ethylamino)propyl]-
sulfonyl}phenyl)methyl]-6-(1-ethylpropyl)-2,5-piperazi
nedione ( 1 :1);
(3R,6R)-6-cyclopentyl-3-(2,3-dihydro-1H-inden-2-yl)-1-
{[4-(methylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1,5-dimethyl
-1H-pyrazol-4-yl)methyl]-6-(1-
ethylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -{[2-(methylsulfinyl)phenyl]-
methyl}-2,5-piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1
-{[2-(methylsulfinyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-{[2-(methylsulfinyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy
l)-1-{[2-(methylsulfinyl)phenyl]-
methyl}-2,5-piperazinedione; (3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1 -{[2-(1 H-pyrazol-1
-yl)phenyl]- methyl}-2,5-piperazinedione; and
physiologically acceptable derivatives thereof. The
ability of the compounds of Formula (I) or Formula (A)
to inhibit the actions of oxytocin may be determined
using a variety of conventional procedures. Thus,
compounds of Formula (I) or Formula (A) have a high
affinity for the oxytocin receptors on the uterus of
rats and humans and this may be determined using
conventional procedure. For example the affinity for
the oxytocin receptors on the rat uterus may be
determined by the procedure of Pettibone et al, Drug
Development Research, 1993 (30) pp129-142. The
compounds of the invention also exhibit highaffinity
at the human recombinant oxytocin receptor in CHO
cells and this may be conveniently demonstrated using
the procedure described by Wyatt et al. Bioorganic &
Medicinal Chemistry Letters, 2001 ( 11) pp1 301 -1305.
The compounds of the invention are therefore useful in
the treatment or prevention of diseases and/or
conditions mediated through the action of oxytocin.
Examples of such diseases and/or conditions include
pre-term labour, dysmenorrhea, endometriosis and
benign prostatic hyperplasia. The compounds may also
be useful to delay labour prior to elective caesarean
section or transfer of the patient to a tertiary care
centre, treatment of sexual dysfunction (male and
female), particularly premature ejaculation, obesity,
eating disorders, congestive heart failure, arterial
hypertension, liver cirrhosis, nephritic or ocular
hypertension, obsessivecompulsive disorder and
neuropsychiatry disorders. The compounds of the
invention may also be useful for improving fertility
rates in animals, e.g. farm animals. The invention
therefore provides for the use of at least one
chemical entity comprising a compound of Formula (IA)
or Formula (A') and physiologically acceptable
derivatives thereof for use in therapy and in
particular use as medicine for antagonising the
effects of oxytocin upon the oxytocin receptor and for
use in the treatment or prevention of diseases or
conditions mediated through the action of oxytocin.
The invention also provides for the use of at least
one chemical entity comprising a compound of Formula
(IA) or Formula (A1) and physiologically acceptable
derivatives thereof in the manufacture of a medicament
for antagonising the effects of oxytocin on the
oxytocin receptor. In one embodiment, the invention
provides for the use of at least one chemical entity
comprising a compound of Formula (IA) or Formula (A1)
and physiologically acceptable derivatives thereof in
the manufacture of a medicament for the treatment of
one or more diseases or conditions selected from
pre-term labour, dysmenorrhea and endometriosis.
According to a further aspect, the invention also
provides for a method for antagonising the effects of
oxytocin upon the oxytocin receptor, comprising
administering to a patient in need thereof an
antagonistic amount of a at least one chemical entity
comprising at least one chemical entity comprising a
compound of Formula (IA) or Formula (A') and
physiologically acceptable derivatives thereof.
According to another aspect, the invention also
provides for a method of treating or preventing
diseases or conditions mediated through the action of
oxytocin, which comprises administering to a mammal in
need thereof an effective amount of at least one
chemical entity comprising a compound of Formula (IA)
or Formula (A1) andphysiologically acceptable
derivatives thereof. In one aspect, the disease or
condition is selected from pre-term labour,
dysmenorrhea and endometriosis. It will be appreciated
by those skilled in the art that reference herein to
treatment extends to prophylactics as well as the
treatment of established diseases or symptoms. It will
further be appreciated that the amount of a compound
of the invention required for use in treatment will
vary with the nature of the condition being treated,
the route of administration and the age and the
condition of the patient and will be ultimately at the
discretion of the attendant physician. In general
however doses employed for adult human treatment will
typically be in the range of 2 to 800mg per day,
dependent upon the route of administration. Thus for
parenteral administration a daily dose will typically
be in the range 2 to 50mg, preferably 5 to 25mg per
day. For oral administration a daily dose will
typically be within the range 10 to 800mg, e.g. 20 to
150 mg per day. The desired dose may conveniently be
presented in a single dose or as divided doses
administered at appropriate intervals, for example as
two, three, four or more sub-doses per day.
Compositions While it is possible that, for use in
therapy, a compound of the invention may be
administered as the raw chemical, it is preferable to
present the active ingredient as a pharmaceutical
formulation. The invention thus further provides a
pharmaceutical composition comprising at least one
chemical entity comprising a compound of Formula (IA)
or Formula (A') and physiologically acceptable
derivatives thereof and a pharmaceutically acceptable
carrier or diluent. The formulation may optionally
contain other therapeutic and/or prophylactic
ingredients. The carrier(s) must be 'acceptable' in
the sense of being compatible with the other
ingredients of the formulation and not deleterious to
the recipient thereof. The compositions of the
invention include those in a form especially
formulated for oral, buccal, parenteral, inhalation or
insufflation, implant or rectal administration.
Tablets and capsules for oral administration may
contain conventional excipients such as binding
agents, for example, syrup, acacia, gelatin, sorbitol,
tragacanth, mucilage of starch or
polyvinylpyrrolidone; fillers, for example, lactose,
sugar, microcystalline cellulose, maize-starch,
calcium phosphate or sorbitol; lubricants, for
example, magnesium stearate, stearic acid, talc,
polyethylene glycol or silica; disintegrants, for
example, potato starch or sodium starch glycollate, or
wetting agents such as sodiumlauryl sulphate. The
tablets may be coated according to methods well known
in the art. Oral liquid preparations may be in the
form of, for example, aqueous or oily suspensions,
solutions emulsions, syrups or elixirs, or may be
presented as a dry product for constitution with water
or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such
as suspending agents, for example, sorbitol syrup,
methyl cellulose, glucose/sugar syrup, gelatin,
hydroxyethylcellulose, carboxymethyl cellulose,
aluminium stearate gel or hydrogenated edible fats;
emulsifying agents, for example, lecithin, sorbitan
mono-oleate or acacia; non-aqueous vehicles (which may
include edible oils), for example, almond oil,
fractionated coconut oil, oily esters, propylene
glycol or ethyl alcohol; solubilizers such as
surfactants for example polysorbates or other agents
such as cyclodextrins; and preservatives, for example,
methyl or propyl p-hydroxybenzoates or ascorbic acid.
The compositions may also be formulated as
suppositories, e.g. containing conventional
suppository bases such as cocoa butter or other
glycerides. For buccal administration the composition
may take the form of tablets or lozenges formulated in
conventional manner. The composition according to the
invention may be formulated for parenteral 



administration by injection or continuous infusion.
Formulations for injection may be presented in unit
dose form in ampoules, or in multi-dose containers
with an added preservative. The compositions may take
such forms as suspensions, solutions, or emulsions in
oily or aqueous vehicles, and may contain formulatory
agents such as suspending, stabilising and/or
dispersing agents. Alternatively the active ingredient
may be in powder form for constitution with a suitable
vehicle, e.g. sterile, pyrogen-free water, before use.
The compositions according to the invention may
contain between 0.1-99% of the active ingredient,
conveniently from 30-95% for tablets and capsules and
3-50% for liquid preparations. Since the compounds of
the invention are intended for use in pharmaceutical
compositions it will readily be understood that they
are each preferably provided in substantially pure
form, for example at least 60% pure, more suitably at
least 75% pure and preferably at least 85%, especially
at least 98% pure (% are on a weight for weight
basis). Impure preparations of the compounds may be
used for preparing the more pure forms used in the
pharmaceutical compositions; these less pure
preparations of the compounds should contain at least
1%, more suitably at least 5% and preferably from 10
to 59% of a compound of the invention.Pharmacy
Examples Tablets a) Compound of the invention 50.Omg
Lactose 70.0mg Microcrystalline Cellulose 70.0mg
Cross-linked polyvinylpyrrolidone d.Omg Magnesium
Stearate 2.0mq Compression weight 200.Omg The compound
of the invention, microcrystalline cellulose, lactose
and cross-linked polyvinylpyrrolidone are sieved
through a 500 micron sieve and blended in a suitable
mixer. The magnesium stearate is sieved through a 250
micron sieve and blended with the active blend. The
blend is compressed into tablets using suitable
punches. b) Compound of the invention 50.Omg Lactose
120.Omg Pregelatinised Starch 20.Omg Cross-linked
polyvinylpyrrolidone d.Omg Magnesium Stearate 2.0mq
Compression weight 200.Omg The compound of the
invention, lactose and pregelatinised starch are
blended together and granulated with water. The wet
mass is dried and milled. The magnesium stearate and
cross-linked polyvinylpyrrolidone are screened through
a 250 micron sieve and blended with the granule. The
resultant blend is compressed using suitable tablet
punches. Capsules a) Compound of the invention 50.0mg
Lactose 148.0mg Magnesium Stearate 2.0mg Fill weight
200.0mg The compound of the invention and
pregelatinised starch are screened through a 500
micron mesh sieve, blended together and lubricated
with magnesium stearate, (meshed through a 250 micron
sieve). The blend is filled into hard gelatine
capsules of a suitable size. b) Compound of the
invention 50.0mg Lactose 132.Omg Polyvinylpyrrolidone
d.OmgCross-linked polyvinylpyrrolidone 8.0mg Magnesium
Stearate 2.0mg Fill weight 200.0mg The compound of the
invention and lactose are blended together and
granulated with a solution of polyvinylpyrrolidone.
The wet mass is dried and milled. The magnesium
stearate and cross-linked polyvinylpyrrolidone are
screened through a 250 micron sieve and blended with
the granules. The resultant blend is filled into hard
gelatine capsules of a suitable size. Injection
Formulation %w/v Compound of the invention 0.10 Water
for injections BP. to 100.00 Sodium chloride may be
added to adjust the tonicity of the solution and the
pH may be adjusted to that of maximum stability and/or
to facilitate solution of the compound of the
invention using dilute acid or alkali or by the
addition of suitable buffer salts. Solubilisers, such
as cosolvents, may also be added to facilitate
solution of the compound of the invention.
Antioxidants and metal chelating salts may also be
included. The solution is clarified, made up to final
volume with water and the pH remeasured and adjusted
if necessary, to provide 1mg/ml of the compound of
Formula (I) or Formula (A). The solution may be
packaged for injection, for example by filling and
sealing in ampoules, vials or syringes. The ampoules,
vials or syringes may be aseptically filled (e.g. the
solution may be sterilised by filtration and filled
into sterile ampoules under aseptic conditions) and/or
terminally sterilised (e.g. by heating in an autoclave
using one of the acceptable cycles). The solution may
be packed under an inert atmosphere of nitrogen.
Preferably the solution is filled into ampoules,
sealed by fusion of the glass and terminally
sterilised. Further sterile formulations are prepared
in a similar manner containing 0.05, 0.20 and 0.5% w/v
of the compound of the invention, so as to provide
respectively 0.5, 2 and 5mg/ml of the compound of the
invention. The compounds of the invention may also be
used in combination with other therapeutic agents. The
invention thus provides, in a further aspect, a
combination comprising a compound of the invention or
a pharmaceutically acceptable derivative thereof
together with a further therapeutic agent.When a
compound of the invention or a pharmaceutically
acceptable derivative thereof is used in combination
with a second therapeutic agent active against the
same disease state the dose of each compound may
differ from that when the compound is used alone.
Appropriate doses will be readily appreciated by those
skilled in the art. It will be appreciated that the
amount of a compound of the invention required for use
in treatment will vary with the nature of the
condition being treated and the age and the condition
of the patient and will be ultimately at the
discretion of the attendant physician or veterinarian.
The compounds of the present invention may be used in
combination with tocolytics or prophylactic medicines.
These include, but are not limited to, beta-agonists
such as terbutaline or ritodrine, calcium channel
blockers, e.g. nifedepine, non-steroidal
anti-inflammatory drugs, such as indomethacin, salts
of magnesium, such as magnesium sulphate, other
oxytocin antagonists, such as atosiban, and
progesterone agonists and formulations. In addition
the compounds of the present invention may be used in
combination with antenatal steroids including
betamethasone and dexamethasone, prenatal vitamins
especially folate supplements, antibiotics, including
but not limited to ampicillin,
amoxicillin/clavulanate, metronidazole, clindamycin,
and anxiolytics. The combinations referred to above
may conveniently be presented for use in the form of a
pharmaceutical formulation and thus pharmaceutical
formulations comprising a combination as defined above
together with a pharmaceutically acceptable carrier or
excipient comprise a further aspect of the invention.
The individual components of such combinations may be
administered either sequentially or simultaneously in
separate or combined pharmaceutical formulations by
any convenient route. When administration is
sequential, either the compound of the present
invention or the second therapeutic agent may be
administered first. When administration is
simultaneous, the combination may be administered
either in the same or different pharmaceutical
composition. When combined in the same formulation it
will be appreciated that the two compounds must be
stable and compatible with each other and the other
components of the formulation. When formulated
separately they may be provided in any convenient
formulation, conveniently in such manner as are known
for such compounds in the art. Abbreviations In
describing the invention, chemical elements are
identified in accordance with the Periodic Table of
the Elements. Abbreviations and symbols utilized
herein are in accordance with the common usage of such
abbreviations and symbols by those skilled in the
chemical arts. The following abbreviations are used
herein: BOC tert-butyloxycarbonyl Cbz
benzyloxycarbonyl CDCI3 deuterated chloroformDCM
dichloromethane DIPEA diisopropylamine dioxan
1,4-dioxan DMF N,N-dimethylformamide DMSO
dimethylsulfoxide DMSO-d6 deuterated dimethylsulfoxide
EDCHCI 1-(3-dimethylaminopropyl)-3-ethylcarboiimide
hydrochloride ES+ MS Positive Electrospray mass
spectrometry h hours ES- MS Negative Electrospray mass
spectrometry HATU
O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluroniu
m hexafluorophosphate HPLC high pressure liquid
chromatography LCMS Liquid Chromatography Mass
Spectrometry mesylate methylsulfonate min minutes NMP
N-methylpyrrolidone NMR Nuclear Magnetic Resonance
spectroscopy Pd/C palladium on carbon Rt retention
time RT room temperature SPE solid phase extraction
TBDMSO tert-butyldimethylsilyloxy TFA trifluoroacetic
acid THF tetrahydrofuran tosylate 4-toluenesulfonate
xantphos
4,5-bis(diphenylphosphino)-9,9-dimethylxanthene
Compound Preparation Compounds of the invention may be
prepared, in known manner in a variety of ways. In the
following reaction Schemes and hereafter, unless
otherwise stated R1 to R12 , A, n and m are as defined
above for Formula (I) or Formula (A), and the ring B
represents a mono-, bi- or tricyclic aryl or
heteroaryl group containing one or more heteroatoms
independently selected from O, S or N, for example a
phenyl, pyrazole or pyridinyl ring. These processes
form further aspects of the invention. Throughout the
specification, general formulae are designated by
Roman numerals (I), (II), (III), (IV), etc, with the
exception of Formula (A). Subsets of compounds of
Formulae (I) and (A) are defined as (Ia), (Aa), (Ib),
(Ab), (Ic), (Ac), (Id), (Ad), (Ie), (Ae), (If), (Af),
(Ig), (Ag), (If), (Af), (Ii), (Ai)1 (Ij), (Aj), (Ik),
(Ak), (Im), (Am), (In), (An), (lo), (Ao), (Ip), (Ap),
(Iq) and (Aq).Compounds of Formula (I) or Formula (A),
may be prepared according to the general reaction
Scheme 1 by the following steps as indicated in the
Scheme: Step (a) A reaction between a chiral
N-protected carboxylic acid of Formula (II), wherein P
represents a suitable nitrogen protecting group, for
example alkoxycarbonyl (e.g. tertbutoxycarbonyl), or
Cbz; a suitable amine of Formula (III), an aldehyde
(IV) and an isonitrile (V), wherein J is an optional
substituent, for example, J is a chloro, benzyloxy or
TBDMSO substituent or is absent, in a suitable solvent
such as methanol, trifluoroethanol or chloroform, to
give compounds of Formula (Vl), wherein J is an
optional substituent, for example, J is a chloro,
benzyloxy or TBDMSO substituent or is absent. It will
be apparent to the person skilled in the art that
compounds of Formula (II), (III), (IV) and (V) may be
added together in varying order, for example an imine
may be formed between aldehyde (IV) and amine (III)
before the addition of carboxylic acid (II) and
isonitrile (IV), or the reagents may be added together
in a "one-pot" mixture. It will be further apparent to
the skilled person that the amine (III) may be added
to the reaction in the form of a salt, such as a
hydrochloride salt; in such a case a base may be added
to the reaction mixture, for example triethylamine or
DIPEA. Step (b) A deprotection reaction to remove
nitrogen protecting group P from compounds of Formula
(Vl) to provide compounds of Formula (VII), wherein J
is an optional substituent, 



for example, J is a chloro, benzyloxy or TBDMSO
substituent or is absent. When P is an alkoxycarbonyl
group (e.g. terf-butoxycarbonyl), deprotection may be
carried out using a suitable acid, for example TFA or
HCI in a suitable solvent such as 1,4-dioxan or
methanol, or in the presence of acetyl chloride in
methanol. When P is a Cbz group, deprotection may be
carried out by hydrogenation in the presence of a
suitable catalyst, for example Pd/C, in a suitable
solvent such as acetic acid or methanol. Step (c) A
cyclisation reaction of compounds of Formula (VII) to
provide compounds of Formula (I) or Formula (A).
Cyclisation may be carried out in the presence of a
suitable acid such as glacial acetic acid, in a
suitable solvent such as chloroform. Alternatively,
cyclisation may be carried out in the presence of a
suitable base, such as sodium bicarbonate, or a
mixture of sodium bicarbonate and triethylamine.
Alternatively, cyclisation may be carried out in the
absence of acid or base in a suitable solvent. It will
be apparent to the person skilled in the art that the
cis-diastereoisomer, i.e. the compound of Formula (I)
or Formula (A), may be separated from the trans
diastereoisomer (both isomers shown in Scheme 1) by
conventional purificationtechniques, for example by
chromatography. Alternatively, the mixture of cis- and
transdiastereoisomers may be subjected to functional
group interconversion(s), for example those depicted
in the reaction Schemes 3 to 12 hereinbelow, and
separated by conventional techniques thereafter.
Scheme 1 Alternatively, when P is an alkoxycarbonyl
group (e.g. terf-butoxycarbonyl), the deprotection
step and the cyclisation step may be carried out in a
one-step reaction as shown in Scheme 2, in the
presence of a suitable acid, for example HCI, in a
suitable solvent, for example a mixture of 1,4-dioxan
and DCM.(I) or (A) Compounds of Formula (Ib) or
Formula (Ab), wherein R1 represents -CONR 3R4 , may be
prepared from compounds of Formula (Ia) or Formula
(Aa), wherein R1 represents - CH2OH, according to
reaction Scheme 3. Compounds (Ia) or (Aa) may be
oxidised at the R1 position to the carboxylic acid
group -CO2H. This can be carried out for example in a
two-step process by reacting compounds of Formula (Ia)
or (Aa) with 4- methylmorpholine N-oxide (NMNO) with
tetrapropylammonium perruthenate (TPAP) in a suitable
solvent such as dichloromethane, followed by oxidation
of the resulting aldehyde using a suitable oxidising
agent, such as sodium chlorite, to provide the
carboxylic acid. The carboxylic acid may then be
reacted with a suitable amine HNR3R4, for example in
the presence of a coupling agent, such as
2-(1H-benzotriazol-1-yl)-1, 1,3,3- tetramethyluronium
tetrafluoroborate in the presence of a suitable base
such as triethylamine, in a solvent e.g.
dichloromethane, to form the compounds of Formula (Ib)
or Formula (Ab). Scheme 3 g reagent (Ia) or (Aa)
Compounds of Formula (Ib) or Formula (Ab), wherein R1
represents the group -CONR R wherein either one of R3
or R4 represents a group which contains an NHmoiety,
for example a nitrogen-containing heterocyclyl group,
e.g. piperidine, may be prepared according to reaction
Scheme 4 (piperidine shown by way of example) by
deprotecting the corresponding N-protected compound of
Formula (Ic) or (Ac), wherein P is a suitable nitrogen
protecting group. Where P is, for example, an
alkoxycarbonyl group (e.g. te/t-butoxycarbonyl),
deprotection may be carried out in the presence of an
acid, e.g. HCI, in a suitable solvent such as
1,4-dioxan. Scheme 4 Compounds of Formula (Id) or
(Ad), wherein R1 represents C-| .galkyl substituted by
the group -NR3R4 may be prepared according to reaction
Scheme 5 by reacting an aldehyde compound of Formula
(VIII) with a suitable coupling agent, such as sodium
triacetoxyborohydride, in the presence of a suitable
amine HNR3 R4 . Scheme 5 Compounds of Formula (Ie) or
Formula (Ae), wherein R represents the group -S(O) NR9
R10 may be prepared according to reaction Scheme 6 by
deprotecting sulfanyl compounds of Formula (If) or
(Af) to form the thiol compound IX. This may be
carried out for example using a nitroaryl sulfenyl
chloride, for example 2- nitrobenzenesulfenyl
chloride, in the presence of a suitable base, such as
triethylamine, and a suitable solvent, for example
DMF, and tris(carboxyethyl)phosphine hydrochloride.
Compound IX may be oxidised, e.g. with sulfuryl
chloride in the presence of a suitable base, such as
potassium nitrate, to form a sulfonyl chloride
compound of Formula (Ii) or (Ai) which is subsequently
reacted with a suitable amine HNR9R10 to form the
amide (Ie) or (Ae).Scheme 6 Compounds of Formula (I)
or Formula (A), wherein R represents the group -S(O)
nR may be prepared according to reaction Scheme 7
starting from the thiol compound of Formula IX. This
may be reacted with a suitable N-protected amine R X,
wherein X is a suitable leaving group, for example
mesylate, tosylate or halo, to form a sulfanyl
compound of Formula (Ij) or (Aj), wherein P is a
suitable nitrogen protecting group, which can either
be oxidised to the sulfone (Im) or (Am) using a
suitable oxidising agent such as 3-chloroperoxybenzoic
acid, or simply deprotected, for example using an
acid, where P is a ferf-butoxycarbonyl group, to form
a sulfanyl compound of Formula (Ik) or (Ak). The
sulfone (Im) or (Am) may be deprotected, for example
using an acid, where P is a terf-butoxycarbonyl group,
and may be further modified, if desired, to introduce
a suitable group R9 on the amine, by treatment with
R9Y, wherein Y is a suitable leaving group, for
example mesylate, tosylate or halo, in the presence of
a suitable base, for example potassium carbonate, in a
suitable solvent, such as DMF. (I) or (A) (D or
(A)Compounds of Formula (I) or Formula (A), wherein R
represents the group -NR1 1S(O)m R 2 , wherein R1
represents H, may be prepared according to reaction
Scheme 8 starting from the nitro compound (In) or (An)
which may be hydrogenated using standard conditions,
for example in the presence of a Pd/C catalyst, to
form the amine (lo) or (Ao) which may be reacted with
a suitable sulfonyl chloride compound of Formula (X)
in the presence of a suitable base, such as
triethylamine and dimethylaminopyridine, to form the
sulphonamide compound (Ip) or (Ap). Alternatively,
compounds of Formula (I) or Formula (A), wherein R1
represents the group -MR " S(O)m R t wherein R
represents an optionally substituted C-|_4alkyl group
may be prepared according to reaction Scheme 9 by
reacting the sulphonamide (Ip) or (Ap) with a suitable
alkyl halide R1 1Z, wherein Z is a leaving group such
as halogen, for example R11Z is iodomethane, in the
presence of a suitable base, such as potassium
carbonate in a suitable solvent such as
dimethylformamide (DMF). Scheme 9 Compounds of Formula
(I) or Formula (A), wherein R represents the group -
NR S(O) R which forms a cyclised sulphonamide may be
prepared according to reaction Scheme 10 starting from
the corresponding amine compound (lo) or (Ao) and
reacting this with the appropriate chloroalkyl
sulfonyl chloride in the presence of a suitable
catalyst such as tetrabutyl ammonium iodide.Scheme 10
Compounds of Formula (I) or Formula (A), wherein R
represents the group -NR 7COR8 may be prepared
according to reaction Scheme 11 by treating the
primary amine compound of Formula (lo) or (Ao) with a
suitable acid chloride, such as acetyl chloride, in
the presence of a suitable solvent, such as
dichloromethane, and a base, for example pyridine.
Compounds of Formula (I) or Formula (A), wherein R
represents the group -NR 7COR8 , wherein R7 and R8
together with the carbonyl group to which they are
attached form a cyclic group, may be prepared
according to reaction Scheme 12 reacting the bromo
compound (Iq) or (Aq) with a suitable amide, HNR7COR8
, wherein R7 and R8 together with the carbonyl group
to which they are attached form a cyclic group, in the
presence of a suitable catalyst such as copper iodide
in a suitable solvent, such as 1,4-dioxan and the
mixture subjected to microwave irradiation to form the
resulting cyclic amide. Those skilled in the art will
appreciate that where a compound of Formula (I) or (A)
possesses an amide group anywhere in the molecule, for
example the group -CONR3R4 at the R1 position, this
group may be synthesised for example from a coupling
reaction between the corresponding carboxylic acid
-CO2H and an amine HNR3R4, using a variety of standard
methods. The carboxylic acid may be synthesized by
oxidation of thecorresponding aldehyde -CHO or the
corresponding alcohol -CH2OH, or by hydrolysis of the
corresponding ester -CO2RX, wherein Rx is for example
a C1-4alkyl group, or from the corresponding halo
compound, for example by treatment with a Grignard
reagent in the presence of carbon dioxide. Those
skilled in the art will appreciate that where a
compound of Formula (I) or (A) possesses a sulfonamide
anywhere in the molecule, for example the group
-SO2NR9R1 , this group may be synthesised for example
from a reaction between the corresponding sulfonyl
chloride -SO2CI and an amine, using a variety of
standard methods. The sulfonyl chloride -SO2CI may be
synthesised by oxidation of the corresponding thiol
compound -SH using standard conditions, e.g. reaction
with sulfuryl chloride in the presence of a suitable
base. The thiol compound -SH is accessible from the
corresponding sulfanyl compounds -SC1-4alkyl by
carrying out a deprotection reaction under standard
conditions. Those skilled in the art will further
appreciate that where a compound of Formula (I) or (A)
possesses a sulfoxide or sulfone anywhere in the
molecule, for example the group -S(O)I _2R , this
group may be may be synthesised for example by an
oxidation reaction of the corresponding sulfanyl
compound -SR6 under standard conditions. For example,
oxidation of the sulfanyl compound -SR6 to provide the
sulfone compound -SO2R6 may be carried out using using
a suitable oxidising agent such as
3-chloroperoxybenzoic acid. The sulfanyl compound -SR6
is accessible by alkylation of the corresponding thiol
compound -SH with an alkylating agent R6X, wherein X
is a suitable leaving group, for example mesylate,
tosylate or halo, under standard conditions. Those
skilled in the art will also appreciate that in the
preparation of the compound of Formula I or a solvate
thereof, it may be necessary and/or desirable to
protect one or more sensitive groups in the molecule
or the appropriate intermediate to prevent undesirable
side reactions. Suitable protecting groups for use
according to the present invention are well known to
those skilled in the art and may be used in a
conventional manner. See, for example, "Protective
groups in organic synthesis" by T.W. Greene and P.G.M.
Wuts (John Wiley & sons 1991) or "Protecting Groups"
by P.J. Kocienski (Georg Thieme Verlag 1994). Examples
of suitable amino protecting groups include acyl type
protecting groups (e.g. formyl, trifluoroacetyl,
acetyl), aromatic urethane type protecting groups
(e.g. benzyloxycarbonyl (Cbz) and substituted Cbz),
aliphatic urethane protecting groups (e.g.
9-fluorenylmethoxycarbonyl (Fmoc), t-butyloxycarbonyl
(Boc), isopropyloxycarbonyl, cyclohexyloxycarbonyl)
and alkyl or aralkyl type protecting groups (e.g.
benzyl, trityl, chlorotrityl). Examples of suitable
oxygen protecting groups may include for example alky
silyl groups, such as trimethylsilyl or
terf-butyldimethylsilyl; alkyl ethers such as
tetrahydropyranyl or frf-butyl; or esters such as
acetate.Examples The following examples illustrate the
invention. These examples are not intended to limit
the scope of the invention, but rather to provide
guidance to the skilled artisan to prepare and use the
compounds, compositions, and methods of the invention.
While particular embodiments of the invention are
described, the skilled artisan will appreciate that
various changes and modifications can be made without
departing from the spirit and scope of the invention.
General purification and analytical methods Analytical
HPLC was conducted by one of the following methods: A)
On a Supelcosil LCABZ+PLUS column (3.3 cm x 4.6 mm
ID), eluting with 0.1% HCO2H and 0.01 M ammonium
acetate in water (solvent A), and 0.05% HCO2H and 5%
water in acetonitrile (solvent B), using the following
elution gradient 0-0.7 minutes 0%B, 0.7-4.2 minutes
0%-100%B, 4.2-5.3 minutes 100%B, 5.3-5.5 minutes 0%B
at a flow rate of 3 ml/minute. B) On an Acquity Ultra
Performance LC equipped with a Acquity UPLC BEH C18
1.7 mm column (50 x 2.1 mm, i.d.), eluting with 0.05%
TFA in water (solvent A) and 0.05% TFA in acetonitrile
(solvent B), using the following elution gradient 5% -
95% (solvent B) over 0.65 minutes and holding at 95%
for 0.35 minutes at a flow rate of 0.8 ml/minute. C)
On a Shimadzu LC-201 0 HPLC equipped with a YMC-AQ (50
x 2.0 mm ZD) column, eluting with 0.1% TFA in water
(solvent A) and 0.05% TFA in acetonitrile (solvent B),
using the following elution gradient 10% - 80%
(solvent B) over 3.0 minutes and holding at 80% for
0.5 minutes at a flow rate of 0.8 ml/minute. D) On an
Agilent Zorbax SB-C18 5.0 mm column (2.1 mm x 50 mm,
i.d.), eluting with 0.05% TFA in water (solvent A) and
0.05% TFA in acetonitrile (solvent B), using the
following elution gradient 10% - 99% (solvent B) over
3.0 minutes and holding at 99% for 1.0 minutes at a
flow rate of 1.0 mL minutes 1 . The mass spectra (MS)
were recorded on a Fisons VG Platform or Waters
micromass ZQ spectrometer or Finnigan LCQ-Advantage
using electrospray positive [(ES+ve to give MH+ and
M(NH4)+ molecular ions] or electrospray negative
[(ES-ve to give (M-H)" molecular ion] modes on a
Micromass series 2 or a Waters ZQ mass spectrometer.
1H NMR spectra were recorded using a Bruker DPX or
Avance 300MHz or Avance 400MHz spectrometer using
tetramethylsilane as the external standard. 



Silica column chromatography refers to purification
carried out using prepackaged silica normal phase
(RediSep(r)) cartridges sold by lsco or SPE (solid
phase extraction) cartridges sold by International
Sorbent Technology Ltd. Aminopropyl SPE and SCXSPE
refer to the aminopropyl and flash SCX-2 cartridges
sold by International Sorbent Technology Ltd. Gilson
purification refers to purification carried out by
high performance liquid chromatography on a Xterra(r)
Prep RP18 5 mm column (30 mm x 100 mm i.d.)eluting
with 0.1% TFA in water and 0.1% TFA in acetonitrile
utilizing gradient elution at a flow rate of 25
ml/minute. Mass directed autoprep refers to methods
where the material was purified by high performance
liquid chromatography on a HPLCABZ+ 5mm column
(5cmx10mm i.d.) with 0.1% HCO2H in water and 95% MeCN,
5% water (0.5% HCO2H) utilising gradient elution at a
flow rate of 8ml minutes 1 . The Gilson 202-fraction
collector was triggered by a VG Platform Mass
Spectrometer on detecting the mass of interest.
Hydrophobic frits refer to filtration tubes sold by
Whatman. Preparative layer chromatography refers to
the use of TLC plates sold by Merck coated with silica
gel 60 F254. Intermediate 1
1-[2-(Methylsulfonyl)phenyl]methanamine. To a
vigorously stirred solution of
1-[2-(methylthio)phenyl]methanamine (5g) in
dichloromethane (250ml) at 50C was added the
m-chloroperoxybenzoic acid (22.7g) portionwise. The
reaction was stirred at O0C for 30 minutes then at
2O0C for 18 hours. The reaction was loaded on to 3 x
2Og SCX -SPE cartridges, washed with methanol and
eluted in 2M ammonia/methanol. Concentration of the
latter gave the product as a yellow oil (3.9g, 64%).
LCMS (A) Rt = 0.38 minutes; m/z [M+H]+ = 186 1H NMR
(CDCI3) d 8.13 (d, 1H), 7.65 (t, 1H), 7.54 (d, 1H),
7.44 (t, 1H), 4.27 (s, 2H), 3.22 (s, 3H), 1.68 (br s,
2.5H (includes water)). Intermediate 2
1-{4-[(Trifluoromethyl)sulfonyl]phenyl}methanamine. To
4-[(trifluoromethyl)sulfonyl]benzonitrile ( 1 .6g) in
THF (2OmL) at 2O0C was added borane-tetrahydrofuran
complex ( 1 .0M, 13.4mL) via a cannula. The mixture
was stirred for 1 hour before warming to reflux for 18
hours, cooled to O0C then quenched with methanol
(5mL). The mixture was heated to 700C, and then cooled
and the solvent removed in vacuo. The resulting
residue was dissolved in methanol and passed through a
2Og SCX-SPE cartridge. The cartridge was washed with
methanol and the product amine eluted with 2.0M
ammonia/methanol. Removal of solvent in vacuo afforded
the amine as a yellow oil ( 1.4g, 89%). LCMS (A) Rt =
1.66 minutes; m/z [M+H]+ = 240 1H NMR (CDCI3) d 7.98
(d, 2H), 7.68 (d, 2H), 4.09 (s, 2H).Intermediate 3
{[2-(Methoxy)-4-(methylsulfonyl)phenyl]methyl}amine
hydrochloride. To a solution of
2-(methoxy)-4-(methylthio)benzoic acid (4.Og) in
diethyl ether (1OmL) at O0C was added a solution of
lithium aluminium hydride in ethyl ether ( 1.0M,
3OmL), The mixture was stirred at 2O0C for 3 days and
quenched with water ( 1 .2mL), aqueous NaOH (15%,
1.2mL) and water (3.4mL). Sodium sulfate (anhydrous,
2g) was added and the mixture stirred for 5 minutes
whereupon the solid was removed by filtration, washed
with ether and the filtrate reduced in vacuo. A
portion of the residue (0.92g) was dissolved in
chloroform (1OmL) and diisopropylethylamine (1.1mL)
and methane sulfonylchloride (0.46mL) added regulating
the temperature below 350C. The mixture was stirred
for 48 hours, water (5mL) added, the aqueous layer
extracted with chloroform (2x5mL) and the combined
organics reduced in vacuo. The resulting residue was
dissolved in dimethylformamide (3mL) and added to a
mixture of bis(1,1-dimethylethyl) imidodicarbonate
(1.3g) and potassium te/ f-butoxide (0.67g) in
dimethylformamide (12mL). The mixture was heated to
1000C for 3 hours, cooled to O0C and quenched with
saturated ammonium chloride (15mL). The resulting
mixture was reduced by ca. 80% in vacuo and water
(5OmL) and ethyl acetate (10OmL) added. The
supernatant layer was washed with water (2 x 5OmL) and
saturated brine (5OmL) and dried over sodium sulfate
before being reduced in vacuo. Silica column
chromatography (ethyl acetate/cyclohexane) of the
residue gave the imido-carbonate (2.2g), 0.49g of
which was then dissolved in dichloromethane (7mL) and
water (6mL) and sodium hydrogen carbonate (0.49g) and
3-chloroperoxybenzoic acid (1.5g) added. The mixture
was stirred for 24 hours and the mixture partitioned
between saturated sodium hydrogen carbonate (1OmL) and
chloroform (1OmL). The combined organics were reduced
in vacuo and the residue purified by silica column
chromatography (ethyl acetate/cyclohexane). The
resulting sulfone (0.35g) was then dissolved in
methanol/dichloromethane (4:1, 1OmL) and acetyl
chloride (0.35mL) added at O0C. The mixture was
stirred for 24 hours and reduced in vacuo to give the
title compound (210mg). LCMS (A) Rt = 0.38 minutes;
m/z [M+H]+ = 216 1H NMR (CDCI3) d 8.41 (br s, 3H),
7.68 (d, 1H), 7.56 (d, 1H), 7.50 (s, 1H), 4.08 (br q,
2H), 3.95 (s, 3H), 3.31 (s, 3H). Prior to inclusion in
the Ugi reaction the free base of the amine was
obtained by means of an aminopropyl-SPE cartridge or
by treatment with one equivalent of triethylamine.
Intermediate 4
{[2-Chloro-4-(methylsulfonyI)phenyl]methyl}amine
hydrochloride.To a solution of
2-chloro-4-(methylsulfonyl)benzoic acid (4.5g) in
diethyl ether (1OmL) at O0C was added a solution of
lithium aluminium hydride in ethyl ether (1.0M, 3OmL),
The mixture was stirred at 2O0C for 3 days and
quenched with water (1.2mL), aqueous NaOH (15%,
1.2ml_) and water (3.4ml_). Sodium sulfate (anhydrous,
2g) was added and the mixture stirred for 5 minutes
whereupon the solid was removed by filtration, washed
with ether and the filtrate reduced in vacuo. The
residue (2.8g) was dissolved in tetrahydrofuran (1OmL)
and diisopropylethylamine (2.7mL) and methane
sulfonylchloride ( 1 .2mL) added regulating the
temperature below 350C. The mixture was stirred for 48
hours, water (5mL) added, the aqueous layer extracted
with chloroform (2 x 5mL) and the combined organics
reduced in vacuo. The resulting residue was dissolved
in dimethylformamide (1OmL) and added to a mixture of
bis(1,1-dimethylethyl) imidodicarbonate (3.4g) and
potassium fe/t-butoxide (1.8g) in dimethylformamide
(3OmL). The mixture was heated to 1000C for 2 hours,
cooled to O0C and quenched with saturated ammonium
chloride (3OmL). The resulting mixture was reduced by
ca. 80% in vacuo and water (10OmL) and ethyl acetate
(20OmL) added. The supernatant layer was washed with
water (2 x 5OmL) and saturated brine (5OmL) and dried
over sodium sulfate before being reduced in vacuo.
Silica column chromatography (ethyl
acetate/cyclohexane) of the residue gave the
imido-carbonate (2.3g), which was then dissolved in
methanol/dichloromethane (4:1 , 1OmL) and acetyl
chloride (0.35mL) added at O0C. The mixture was
stirred for 24 hours and reduced in vacuo to give the
title compound (210mg). LCMS (A) Rt = 0.3 minutes; m/z
[M+H]+ = 220 1H NMR (CDCI3) d 8.76 (br s., 3H), 8.10
(s, 1H), 7.97 (d, 1H), 7.87 (d, 1H), 4.23 (s, 2H),
3.34 (s, 3H). Prior to inclusion in the Ugi reaction
the free base of the amine was obtained by means of an
aminopropyl-SPE cartridge or by treatment with one
equivalent of triethylamine. Intermediate 5
[(5-Methyl-1 -phenyl-1 H-pyrazol-4-yl)methyl]amine A
solution of ethyl 5-methyl-1 -phenyl-1
H-pyrazole-4-carboxylate ( 1 g, 4.3 mmol) in dry ether
(4 ml) under N2 was cooled to -75C. Diisobutyl
aluminium hydride (1M in hexane, 8.6 ml) was added
over 10 minutes and the reaction stirred at -70C for 2
hours. Dry methanol (0.85 ml) was then added and the
reaction stirred for a further hour. Hydrochloric acid
(2M, 4.5 ml) was added and the reaction allowed to
warm to room temperature and stirred for 20 minutes.
The organic phase was separated and theaqueous phase
extracted with dichloromethane (2 x 50 ml). The
combined organics were dried (Na2SO4) and concentrated
to yield (5-methyl-1-phenyl-1/-/-pyrazol-4-
yl)methanol as a pale yellow solid (816 mgs, 100%).
LCMS (A) Rt = 2.15 minutes; m/z [M+H]+ = 189
Tetrapropylammonium perruthenate (76 mg) was added to
a mixture of (5-methyl-1- phenyl-1
H-pyrazol-4~yl)methanol (816 mg, 4.3 mmol),
4-methylmorpholine N-oxide (754 mg, 6.45 mmol) and
molecular sieves (4 A) in dry dichloromethane (12.6
ml). The reaction was stirred for 40 minutes then
filtered through a silica plug washing with
dichloromethane. Concentration yielded
5-methyl-1-phenyl-1H-pyrazole-4-carbaldehyde as a pale
yellow solid (763 mg, 95 %). LCMS (A) Rt = 2.39
minutes; m/z [M+H]+ = 187
5-methyl-1-phenyl-1/-/-pyrazole-4-carbaldehyde (763
mg, 4.1 mmol) was dissolved in ethanol (3 ml) and
pyridine (3 ml) and hydroxylamine hydrochloride (441
mg, 4.8 mmol) added. The mixture was heated at reflux
for 2 hours. The reaction was allowed to cool to room
temperature and partitioned between water and
chloroform (2 x 20 ml). The organic phase was dried
(Na2SO4) and concentrated to yield
5-methyl~1-phenyl-1Hpyrazole- 4-carbaldehyde oxime as
a mixture of isomers, pale yellow solid, (858 mg).
LCMS (A) Rt = 2.38 minutes; m/z [M+H]+ = 202 To a
solution of -methyl-i-phenyl-IH-pyrazole^-carbaldehyde
oxime (588 mg, 2.93 mmol) in dry tetrahydrofuran (4.8
ml) at 00C was added lithium aluminium hydride ( 1 M
solution in tetrahydrofuran, 4.4 ml). The reaction was
stirred for 1 hour at room temperature and then heated
at reflux for 18 hours. The reaction was cooled to O0C
and quenched by the addition of water (0.167 ml), 15%
sodium hydroxide (0.167 ml) and water (0.5 ml). Na2SO4
(0.33 g) was then added. The reaction was filtered and
the filtrate concentrated to give
[(5-methyl-1-phenyl-1H-pyrazol-4-yl)methyl]amine as a
yellow oil (615 mg, 112 % contains some
tetrahydrofuran). LCMS (A) Rt = 1.62 minutes; m/z
[M+H]+ = 188 1H NMR (CDCI3) d 7.61 (s, 1H) 7.5-7.37
(m, 5H), 3.75 (s, 2H), 2.32 (s, 3H), 1.67 (s, 2H).
Intermediate 6 ({2-[(1
,1-Dimethylethyl)thio]phenyl}methyl)amine Prepared
similarly to
[(5-methyl-1-phenyl-1H-pyrazol-4-yl)methyl]amine
(Intermediate 5) from the commercially available
2-[(1,1-dimethylethyl)thio]benzaldehyde. 1H NMR
(CDCI3) d 7.55 (dd, 1H), 7.41 (dd, 1H), 7.35 (dt, 1H)1
7.23 (dt, 1H), 4.07 (s, 2H), 1.57 (br s, 2H), 1.31 (s,
9H). Intermediate 7 {[1 -Methyl-5-(trifluoromethyl)-1
H-pyrazol-4-yl]methyl}aminePrepared similarly to
[(5-methyl-1-phenyl-1H-pyrazol-4-yl)methyl]amine
(Intermediate 5) from commercially available ethyl
1-methyl~5-(trifluoromethyl)~1H-pyrazole-4-
carboxylate. LCMS (A) Rt = 0.42 minutes; m/z [M+H]+ =
180 1H NMR (CDCI3) d 7.41 (s, 1H), 3.92 (s, 3H), 3.83
(s, 2H), 1.56 (br s, 2H). Intermediate 8
4-{[2-(Dimethylamino)ethyl]oxy}-2-fluorobenzonitrile A
1.0M solution of potassium t-butoxide in
tetrahydrofuran (7mL) was added slowly to a solution
of N,N-dimethylethanolamine (0.75mL, 7.19mmol) in
tetrahydrofuran (5mL) at 0- 50C and the solution was
stirred for 30 minutes. This mixture was added to a
solution of 2,4-difluorobenzonitrile (LOOg, 7.19mmol)
in THF (5mL) at -650C and the resulting mixture was
stirred at -650C for 3 hours, then allowed to warm to
room temperature and stirred overnight. The mixture
was then cooled to 50C and quenched with water (4OmL)
then diluted with diethyl ether (150ml). The organic
phase was washed with water (5OmL), then with brine
(5OmL), dried over anhydrous magnesium sulphate and
concentrated under reduced pressure to give the title
compound as a yellow oil (83%). 1H NMR (CDCI3) d 7.47
(m, 1H)1 6.65 (m, 2H), 4.09 (t, 2H), 2.74 (t, 2H),
2.30 (s, 6H) Intermediate 9
4-{[2-(Dimethylamino)ethyl]oxy}-2-(methylthio)benzonit
rile Sodium methanethiolate (0.46g) was dissolved in
dry THF (3OmL); this solution was treated with a
solution of
4-{[2-(dimethylamino)ethyl]oxy}-2-fluorobenzonitrile
(1.25g) (Intermediate 8) in dry THF (4OmL) added over
90 minutes. The mixture was stirred at room
temperature overnight. Then was treated with aqueous
ammonium chloride (17mL) followed after 10 minutes by
aqueous sodium hydrogen carbonate (4OmL). The aqueous
phase was extracted with dichloromethane (DCM) and the
organic phase was washed with aqueous sodium hydrogen
carbonate then with brine, dried over anhydrous sodium
sulphate then concentrated under reduced pressure to
give a ca. 2:1 mixture of
4-{[2-(dimethylamino)ethyl]oxy}-2-fluorobenzonitrile
and 4-{[2-(dimethylamino)ethyl]oxy}-
2-(methylthio)benzonitrile (1.65g). This was dissolved
in dry DMF (5mL) and added to a solution of sodium
methanethiolate (0.72g) in dry DMF under nitrogen over
1 hour. Thismixture was stirred at room temperature
overnight then quenched with aqueous ammonium chloride
(3OmL) and aqueous sodium hydrogen carbonate (5OmL).
The aqueous phase was extracted with DCM and the
organic phase was washed with aqueous sodium hydrogen
carbonate then with brine, dried over anhydrous sodium
sulphate then concentrated under reduced pressure to
give the title compound as a yellow oil (57%). LCMS
(A) Rt = 1.82 mins, [M+H]+ =237 1H NMR (CDCI3) d 7.43
(d, 1H), 6.82-6.77 (m, 2H), 4.17 (t, 2H), 2.82 (t,
2H), 2.51 (s, 3H), 2.37 (s, 6H) Intermediate 10
4-{[2-(Dimethylamino)ethyl]oxy} enzonitrile
4-{[2-(Dimethylamino)ethyl]oxy}-2-(methylthio)benzonit
rile (Int. 9) ( 1 .06g) was dissolved 



in dry DCM (1OmL) under nitrogen and the solution was
treated with mCPBA (3.35g). The resulting mixture was
stirred overnight. DCM (10OmL) was added, followed by
water (2OmL) The aqueous phase was saturated with
sodium sulphite and sodium carbonate; the mixture was
then stirred for 30 minutes and the phases were
separated. The aqueous phase was washed with DCM (x3)
and the organic phase was washed with saturated
aqueous sodium carbonate. The organic extracts were
concentrated under reduced pressure to give the title
compound as an oil (47%). 1H NMR (CDCI3) d 7.72 (d,
1H), 7.56-7.49 (m, 2H), 4.26 (broad s, 2H), 3.05 (s,
3H), 2.83 (broad s, 2H), 2.35 (broad s, 6H)
Intermediate 11 2-{[4-(Aminomethyl)-3-(methyl
L/-dimethylethanamine A solution of
4-{[2-(dimethylamino)ethyl]oxy}-2-(methylsulfonyl)benz
onitrile (Int. 10) (0.52g) in glacial acetic acid
(4OmL) was hydrogenated over 10% palladium on charcoal
(0.4g) at 1 atmosphere of hydrogen for 3 hours. After
purging the system with nitrogen, the catalyst was
removed by filtration under nitrogen and was washed
with a small volume of DCM. The combined filtrates
were concentrated under reduced pressure to give the
crude product as a yellow oil; this was dissolved in
2M hydrochloric acid and the solution was concentrated
under reduced pressure, then dissolved in a mixture of
methanol and toluene and this solution was
concentrated under reduced pressure to afford the
dihydrochloride of the title compound. This was
converted to the free base using a 10g aminopropyl SPE
cartridge eluted with methanol.
Product-containingfractions were combined and
evaporated under reduced pressure to give the title
compound as a yellow oil (80%). 1H NMR (CDCI3) d 7.37
(m, 2H), 7.27 (s, 1H), 4.06 (t, 2H), 3.78 (s, 2H),
2.94 (s, 3H), 2.67 (t, 2H), 2.22 (s, 6H) Intermediate
12 1-[3-(3-Pyridinyl)phenyl]methanamine A mixture of
3-bromopyridine (0.12ml, 1.2mmol),
[3-(aminomethyl)phenyl]boronic acid (568mg, 3.2mmol)
and tetrakis(triphenylphosphine)palladium(0) (39mg,
0.033mmol) in aqueous sodium carbonate (1M, 4ml) and
dimethoxyethane (8ml) was heated at reflux for 3 hours
and then cooled. The mixture was treated with 50ml of
water and extracted with 3x30ml of dichloromethane.
The combined organic phase was dried over magnesium
sulfate, filtered and evaporated to reveal a yellow
oil. The product was purified by chromatography using
a 5g bond elute SPE cartridge and eluting with a
mixture of dichloromethane, ethanol and aqueous
ammonia (200:8:1) to give 100mg (45%) of the title
compound as a colourless oil. LCMS MH+ 185. 1H NMR
(400MHz, CDCI3) d 3.97 (s, 2H), 7.34-7.38 (m, 2H),
7.45-7.48 (m, 2H), 7.54 (bs, 1H), 7.87-7.91 (m, 1H),
8.58-8.61 (m, 1H), 8.84-8.87 (m, 1H). Intermediate 13
[2-(Aminomethyl)-5-fluorophenyl]methanol To a solution
of 2-bromo-4-fluorobenzonitrile (5g, 25mmol) in
anhydrous tertahydrofuran (17 ml) at - 3O0C was added
isopropylmagnesium chloride (2M in tetrahydrofuran, 15
ml, 30 mmol) and the reaction stirred for 3 hours.
Dimethylformamide (5.79 ml, 75 mmol) was then added
and the reaction allowed to warm to room temperature
and stirred for 1 hour. The reaction was then cooled
to - 1O0C and hydrochloric acid (2M, 37 ml) added and
the reaction stirred for 20 minutes. The reaction was
then reduced to ~ 1/3 original volume and partitioned
with ethyl acetate. The organics were then dried and
concentrated to give 4-fluoro-2-formylbenzonitrile as
a brown solid, 2.78 g. 1H NMR (CDCI3, 400 MHz): d
(ppm) = 10.35 (1H, s); 7.9-7.86 (1H, m); 7.75 (1H, dd,
J = 8.16, 2.64 Hz), 7.49-7.44 (1H, m). LCMS: Ret time
2.25, no ES+ observed. To a solution of
4-fluoro-2-formylbenzonitrile (2.78 g, 18.6 mmol) in
anhydrous tetrahydrofuran (34 ml) at 0 0C was added
lithium aluminiumhydride (1M in tetrahydrofuran, 37.2
ml, 37.2 ml) and the reaction stirred for 1 hour.
Water (1.14ml), 15% sodium hydroxide (1.14 ml) and
water (3.42 ml) were sequentially added followed by
the addition of sodium sulphate (1.4 g). The reaction
was then filtered and concentrated to yield
[2-(aminomethyl)-5-fluorophenyl] methanol as a brown
oil, 2.8 g. 1H NMR (CDCI3, 400 MHz): d (ppm) =
7.24-7.20 (1H, m); 7.1 1-7.08 (1H, m); 6.97-6.92 (1H 1
m); 4.6 (2H, m); 4.0 (2H1 m). Intermediate 14
(3/?,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-1-{[2-(hydroxym
ethyl)-phenyl]methyI}-6-(2-
methylpropyl)-2,5-piperazinedione
[2-(Aminomethyl)phenyl]methanol (3.509 g, 25.58 mmol)
was dissolved in methanol (25ml) and 3-methylbutanal
(2.75ml, 25.63 mmol) added followed by
(2R)-2,3-dihydro- 1H-inden-2-yl({[(1
,1-dimethylethyl)oxy]carbonyl}amino)ethanoic acid
(7.453 g, 25.58 mmol). The mixture was stirred for 15
minutes before 2-[(phenylmethyl)oxy]phenyl isocyanide
(5.35 g, 25.58 mmol) was added. The mixture was
stirred for 1.3 hours and then left to stand at room
temperature over 7 nights before it was cooled in an
ice / water bath. Then acetyl chloride (10.9 ml, 153.4
mmol) was added. Then the mixture was stirred in the
cooling bath for a further 10 minutes before it was
stirred at room temperature. After 4.25 hours the
mixture was evaporated under reduced pressure to leave
a dark brown foam. The foam was stirred in chloroform
(50 ml) and saturated aqueous sodium bicarbonate
solution (40 ml) for 60 minutes before it was diluted
with chloroform (100 ml) and the phases separated. The
aqueous phase was extracted with chloroform (3 50 ml).
The combined organic phase was dried (MgSO4) and
concentrated under reduced pressure to ca. 80 ml. The
chloroform solution was treated with glacial acetic
acid (2ml) and left to stand, at room temperature for
five nights. Then the reaction mixture was washed with
2M hydrochloric acid (70 ml) diluted with chloroform
(140 ml) and filtered. The filtered organic phase was
washed with saturated aqueous sodium bicarbonate
solution (70 ml). The organic phase was dried (MgSO4)
, evaporated under reduced pressure and dried in vacuo
to leave a dark brown solid. The solid was loaded in
dichloromethane onto a 33Og flash silica
chromatography column (pre-eluted with 20% ethyl
acetate in cyclohexane). The column was eluted with
20% to 100% ethyl acetate in cyclohexane to afford
(3R,6f?)-3-(2,3-dihydro-1H-inden-2-yl)-1-{[2-
(hydroxymethyl)phenyl]methyl}-6-(2-methylpropyl)-2,5-p
iperazinedione ( 1.563 g) as a pale brown foam. LCMS
(A) Rt = 3.17 minutes; m/z [M+H]+ = 407.Intermediate
15 1,1-Dimethylethyl
3-{[(3R,6/?)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylp
ropyl)-2,5- dioxo-1-piperazinyl]methyl}benzoate
1,1-Dimethylethyl-3-(aminomethyl)benzoate (2.69 g,
12.98 mmol) was dissolved in methanol (15 ml) and
2-ethylbutanal (1.6 ml, 13 mmol) was added followed by
(2R)-2,3-
dihydro-1/-/-inden-2-yl({[(phenylmethyl)oxy]carbonyl}a
mino)ethanoic acid (4.225 g, 12.99 mmol). The mixture
was stirred for 11 minutes before
2-[(phenylmethyl)oxy]phenyl isocyanide (2.73 g, 13
mmol) was added. The mixture was stirred at room
temperature for 1.8 hours and then left to stand over
the weekend (65 hours) before the solvent was
evaporated under reduced pressure to leave a sandy
foam. The foam in solution in ethanol (90 ml)
containing acetic acid (1.5 ml) was hydrogenated at
room temperature and pressure over 10 % Pd/carbon
(1.42 g) for 18.5 hours. The reaction was filtered
through glass fibre filters and the solvent removed in
vacuo to give a pale brown foam. The foam was stirred
in chloroform (50 ml) and treated with glacial acetic
acid (2ml). The mixture was stirred overnight (21.5
hours) at room temperature. Then the reaction mixture
was diluted with chloroform (100 ml) and washed with
2M hydrochloric acid (40 ml) followed by saturated
aqueous sodium bicarbonate solution (40 ml). The
phases were separated by hydrophobic frit and the
organic phase was evaporated under reduced pressure
and dried in vacuo to leave a brown solid. The solid
was loaded in dichloromethane onto a 12Og flash silica
chromatography column (pre-eluted with 10% ethyl
acetate in cyclohexane). The column was eluted with
10% to 100% ethyl acetate in cyclohexane to afford
1,1-dimethylethyl
3-{[(3R,6R)-3-(2,3-(i\hydro-'\H-\nden-2-y\)-6-(-\-
ethylpropyl)-2,5-dioxo-1-piperazinyl]methyl}benzoate
as a pale yellow solid (2.1 15 g). LCMS (A) Rt = 3.77
minutes; m/z [IvRH]+ = 508. Intermediate 16
Phenylmethyl
N-[(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-eth
ylpropyl)-2,5- dioxo
1-piperazinyl]methyl}phenyl)sulfonyl]glycinate To a
solution of
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1- piperazinyl]methyl}benzenesulfonyl
chloride (Int. 20) (100mg) in dichloromethane (2ml)
was added diisopropylethylamine (78ul) and
phenylmethyl glycinate hydrochloride (39mg) and the
mixture stirred for 3 hours at 2O0C. Methanol (2ml)
was added and themixture passed through a 2g
aminopropyl-SPE column and the solvent removed. The
resulting residue was purified using a 2g Si-SPE
column eluting with ethyl acetate/cyclohexate (40-50%)
to provide the title compound (69mg) as an oil. LCMS
(A) Rt = 3.67 minutes; m/z [M+H]+ = 618, [M] = 616.
Intermediates 17-18 were prepared by methods analogous
to that described for Example 66 from
2-{[(3R,6f?)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylp
ropyl)-2,5-dioxo- 1-piperazinyl]methyl}benzoic acid
(Ex. 65) Intermediate 19 (3f?,6R)-3-(2,3-Dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-1
-[(2-mercaptophenyl)- methyl]-2,5-piperazinedione To a
solution of
(3R6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-({2-[(1,1-dimet
hylethyl)thio]-
phenyl}methyl)-6-(1-ethylpropyl)-2,5-piperazinedione
(Example 60) (8.Og) in acetic acid (8OmL) was added
2-nitrobenzenesulfenyl chloride (3.3g) and the mixture
stirred at 2O0C for 24 hours. The acetic acid was
reduced in vacuo, the resulting yellow residue
dissolved in dimethylformamide (36mL) and the mixture
de-gassed by means of a stream of nitrogen gas for 20
minutes. Triethylamine (3.3mL) and
tris(carboxyethyl)phosphine hydrochloride (6.7g) were
then added and the mixture stirred at 2O0C for 1.5
hours under nitrogen. The mixture was reduced in vacuo
by ca. 50% whereupon ethyl acetate (40OmL) was added
and the mixture washed with de gassed water (2 x
25OmL), brine (20OmL) and dried over sodium sulfate.
Removal of thesolvent in vacuo and silica column
chromatography (ethyl acetate/cyclohexane) gave the
title compound (5.8g, 82%). LCMS (A) Rt = 3.7 minutes;
m/z [M+H]+ = 423 1H NMR d 7.15-7.35 (m, 8H), 7.01 (br
d, 1H), 5.33 (d, 1H), 4.23 (d, 1H), 4.15 (dd, 1H),
3.52 (br s, 1H), 3.18 (m, 3H), 2.97 (m, 1H), 2.82 (dd,
1H), 1.52- 1.80 (m, 4H), 1.32 (m, 1H), 0.92 (m, 6H).
Intermediate 20
2-{[(3/?,6R)-3-(2,3-Dihydro-1W-inden-2-yl)-6-(1-ethylp
ropyl)-2,5-dioxo-1-piperazinyl]-
methyl}benzenesulfonyl chloride To a solution of
(3R,6f?)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropy
l)-1-[(2-mercaptophenyl) methyl]-2,5-piperazinedione
(Int. 19) (2.4g) in acetonitrile (60ml) at O0C was
added potassium nitrate (1.7g) followed by dropwise
addition of sulfuryl chloride (1.4ml). The mixture was
stirred at 0-100C for 2.5 hours. Sodium carbonate (4g)
was dissolved in water (100ml) and added to the
reaction at O0C, the mixture stirred for 2 minutes and
partitioned between ethyl acetate (200ml) and water
(50ml). The aqueous layer was extracted with ethyl
acetate (2 x 50ml) and the combined organics washed
with saturated brine (150ml) and dried over sodium
sulfate. Removal of the solvent in vacuo and silica
column chromatography (dichloromethane, chloroform,
diethyl ether and ethyl acetate) gave the title
compound ( 1 .5g, 54%). LCMS (A) Rt = 3.7 minutes; m/z
[M+HJ+ = 489 1H NMR d 8.14 (d, 1H), 7.70 (t, 1H), 7.55
(t, 1H), 7.31 (d, 1H), 7.2 (m, 5H), 5.43 (d, 1H), 5.04
(d, 1H), 4.20 (dd, 1H), 4.1 1 (d, 1H), 3.20 (m, 3H),
3.06 (m, 1H), 2.88 (dd, 1H), 1.68 (m, 4H), 1.38 (m,
1H), 0.95 (t, 3H), 0.87 (t, 3H). Intermediate 2 1
1,1-Dimethylethyl 4-[(2-{[(3R,6/?)-3-(2,3-dihydro-1
W-inden-2-yl)-6-(1 -ethylpropyl)- 2,5-dioxo-1-piperazi
ateTo a solution of
(3R6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)
-1-[(2-mercaptophenyl) methyl]-2,5-piperazinedione
(Int. 19) (dOOmg) in acetonitrile (3.2ml) was added
1,1-dimethylethyl
4-[(methylsulfonyl)oxy]-1-piperidinecarboxylate
(477mg). The reaction was cooled to O0C and de-gassed
with a stream of nitrogen gas for 20 minutes.
Potassium carbonate (330mg) was added and the reaction
was heated to 8O0C for 3 hours. The reaction was
partitioned between water (12ml) and ethyl acetate
(12ml) and the aqueous layer extracted with ethyl
acetate (2x1 2ml). The combined organics were
concentrated and the residue purified by silica column
chromatography (ethyl acetate/cyclohexane) to give the
title compound (670mg, 65%). LCMS (A) Rt = 4.0
minutes; m/z [M+H]+ = 606 1H NMR d 7.48 (m, 1H), 7.20
(m, 7H), 6.52 (br d, 1H), 5.28 (d,1H), 4.51 (d, 1H),
4.13 (m, 1H), 3.97 (m, 3H), 3.17 (m, 4H), 2.80-3.00
(m, 4H), 1.92 (br d, 2H), 1.62 (m, 5H), 1.48 (s, 9H),
1.29 (m, 1H)10.88 (m, 1H). Intermediate 22 1
1-Dimethylethyl 4-[(2-{[(3R,6R)-3-(2,3-dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-
2,5-dioxo-1-piperazinyl carboxylate To a solution of
1,1-dimethylethyl
4-[(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-2,5-dioxo-1-piperazinyl]methyl}phenyl)thi
o]-1-piperidinecarboxylate (Int. 21) (670mg) in
dichloromethane (7.4ml) was added
3-chloroperoxybenzoic acid (570mg) and the mixture
stirred for 2 hours. The mixture was quenched by the
dropwise addition to 10% sodium sulfite solution (5ml)
and the mixture stirred for 5 minutes. The organic
layer was separated and the aqueous phase washed with
dichloromethane (2 x 5ml) and 



the combined organics reduced in vacuo. The residue
was dissolved in methanol and purified by
aminopropyl-SPE, eluting the product in methanol.
Evaporation in vacuo gave the title compound (690mg,
98%). LCMS (A) Rt = 3.7 minutes; m/z [M+H]+ = 638 1H
NMR (CDCI3) d 7.98 (d, 1H), 7.57 (t, 1H), 7.46 (t,
1H), 7.28 (d, 1H), 7.2 (m, 4H), 6.5 (br d, 1H), 5.32
(d, 1H), 4.80 (d, 1H), 4.25 (br m, 2H), 4.1 1 (m, 2H)
1 3.36 (br t , 1H), 3.15 (m, 3H), 2.98 (m, 1H), 2.75
(br m, 3H), 2.08 (br d, 1H), 1.60-1.80 (m, 6H), 1.53
(s, 9H), 1.40 (m, 1H), 1.03 (t, 3H), 0.95 (t,
3H).Intermediate 23 4-(Pyrazin-2-yl)aminobenzylamine A
mixture of 4-bromobenzonitrile (3.76g, 20.8mmol),
aminopyrazine (2.4g, 25.3mmol), xantphos (0.26g,
0.45mmol), Pd2(dba)3 (0.25g, 0.43mmol) and caesium
carbonate (9.25g, 28.4mmol) in dioxane (50ml) was
heated at reflux under nitrogen for 24 hours. The
mixture was cooled, diluted with THF, filtered,
concentrated in vacuo then chromatographed (silica,
ethyl acetate/petroleum ether 1:3) to give crude
4-(pyrazin-2- yl)aminobenzonitrile (2.64g). Without
further purification, this material (2.38g) was
hydrogenated in methanolic ammonia (120ml) over Raney
nickel (0.36g) at 50 psi for 3 hours. The catalyst was
filtered off and the solution evaporated to obtain
4-(pyrazin-2- yl)aminobenzylamine (2.4g). LCMS (C) Rt
= 0.64 minutes; m/z [M - NH2] = 184 1H NMR (CDCI3) d
8.21 (d, 1H), 8.10 (m, 1H), 7.96 (d, 1H), 7.38 (d,
2H), 7.30 (d, 2H), 6.65 (br s, 1H), 3.85 (s, 2H).
Intermediates 24-25 were prepared by methods analogous
to that described for Intermediate 23 Intermediate 26
4-(5-Methyl-1,4,5-thiadiazol-2-yl)aminobenzylamine
5-Methyl~1,3,4-thiadiazol-2-amine (19 g, 165 mmol) and
potassium te/t-butoxide (24 g, 206 mmol) was dissolved
in DMSO (100 ml_) and stirred at room temperature for
1 hour. A solution of 4-fluorobenzonitrile (10.8 g,
88.5 mmol) in DMSO (30 ml_) was added dropwise over 15
minutes. The reaction was heated to 50 0C and stirred
for 30 minutes. The reaction mixture was poured into
water (1000 ml_) and a precipitate formed. The
solution was adjusted to pH = 5 with 2N HCI (100 mL)
and then filtered. The precipitate was washed with
water and petroleum ether. The solid was dissolved in
MeOH andpurified by flash chromatography on silica gel
to give 10.2 g of 4-[(5-methyl-1 ,3,4-
thiadiazol-2-yl)amino]benzonitrile. This material (2.2
g, 10.2 mmol) was hydrogenated in methanolic ammonia
(125 mL) over Raney nickel (0.40 g, 6.8 mmol) at 50
psi for 3 hours at room temperature. The catalyst was
filtered off and the filtrate evaporated to obtain 1.9
g of
N-[4-(aminomethyl)phenyl]-5-methyl-1,3,4-thiadiazol-2-
amine. 1H NMR (CD3OD) d 7.58 (d, 2H), 7.37 (d, 2H),
3.94 (s, 2H), 2.59 (s, 3H) HPLC (C) Rt = 0.80 minutes;
m/z [M+H]+ = 221 Intermediate 27 was prepared by
methods analogous to that described for Intermediate
23 exce t sodium carbonate was used as the base.
Intermediates 28 and 29 4-(2H-1
,2,3-Triazol-2-yl)benzonitrile and 4-(1 H-1
,2,3-triazoM -yl)benzonitrile To a solution of
4-bromobenzonitrile (10g, 54.9 mmol) in dry DMF (20ml)
was added successively 1H-1 ,2,3-triazole (3.81g,
54.9mmol), copper(l) iodide (0.5g, 2.6mmol),
(1S,2S)-N,^dimethyl-1,2-cyclohexanediamine (1ml,
6.25mmol) and potassium carbonate (16g, 116mmol). The
mixture was stirred under nitrogen at 1100C overnight.
The solvent was evaporated in vacuo, ethyl acetate was
added to the residue and the resulting solution was
filtered, dried and evaporated to give a mixture of
the two regioisomers. Chromatography gave 4-(2H-1
,2,3-triazol-2-yl)benzonitrile (Intermediate 28)
(3.5g) 1H NMR (CDCI3) d 7.79 (2H,d), 7.88 (2H,s), 8.23
(2H,d) and 4-(1H-1 ,2,3-triazol-1-yl)benzonitrile
(Intermediate 29) (2.3g) 1H NMR (CDCI3) d 7.84-8.07
(6H,m) Intermediate 30 {[4-(1
-1,2,3-Triazol-1-yl)phenyl]
4-(1H-1,2,3-Triazol-1-yl)benzonitrile (Intermediate
29) (2.3g, 13.5mmol) in THF (12ml) was cooled in ice
and lithium aluminium hydride (2.4g, 63.2mmol) was
added portionwise. The mixture was stirred at toom
temperature for 1.5h then recooled in ice and aqueous
sodium hydroxide (10ml) added dropwise. The resulting
solution was filtered, and the THF layer dried and
evaporated to obtain {[4-(1H-1 ,2,3-triazoM -
yl)phenyl]methyl}amine (2.5g) LCMS (C) Rt = 0.45
minutes; m/z [M+H]+ = 1751H NMR (CDCI3) d 3.96 (2H,s),
7.49 (2H,d), 7.71 (2H,d), 7.84 (1H,narrow d), 7.98
(1H, narrow d). Intermediate 3 1 4-(1,2,3-Tr
azol-2-yl)benzylamine This compound was prepared from
Intermediate 28 by a method analogous to that
described for Intermediate 30. 1H NMR (CDCI3) d 3.92
(2H,s), 7.43 (2H,d), 7.79 (2H,s), 8.03 (2H,d).
Intermediates 32-33 were prepared in two steps by
methods analogous to those described for Intermediates
29 and 30 except that in these cases a single
regioisomer was obtained Intermediate 34
2-(1H-Tetrazol-1-yl)benzoic acid A solution of
anthranilic acid (10.0g, 73mmol), sodium azide (14.Og,
217mmol) and trimethyl orthoformate (23.6ml, 220mmol)
in glacial acetic acid (250ml) was stirred at room
temperature for 2 hours. The resulting solid was
filtered off and dried to obtain the desired product
(8.73g). 1H NMR (CDCI3) d 7.46-8.06 (3H1Hi), 8.26
(1H,m), 9.79 (1H,s) Intermediate 35 2-(1
H-Tetrazol-1-yl)benzamide A mixture of
2-(1H-tetrazol-1-yl)benzoic acid (Int. 34) (3.Og),
ammonium chloride (1.68g), EDCHCI (6.Og),
diisopropylethylamine (10.8ml) and
1-hydroxy-7-azabenzotriazole(4.2g) in DMF (45ml) was
stirred at room temperature under argon for 15 hours.
Water was added and the mixture was extracted with
ethyl acetate. The combined organic layers were dried
and evaporated to yield the desire product (1.8g). 1H
NMR (CD3OD) d 7.63-7.79 (4H,m), 9.43 (1H,s)
Intermediate 36 2-(1H-TetrazoI-1-yl)benzonitrile
Triethylamine (0.4ml) was added dropwise to a stirred
solution of 2-(1/-/-tetrazol-1-yl)- benzamide (Int.
35) ( 110mg) in phosphorus oxychloride (10ml) at room
temperature. After 30 min the mixture was poured into
ice-water and extracted with ethyl acetate. Drying and
evaporation of the organic layers yielded the desired
product (80mg). 1H NMR (CDCI3) d 7.69-7.94 (4H,m),
9.26 (1H,s) Intermediate 37
{[2-(1H-Tetrazol-1-yl)phenyl]methyl}amine A solution
of 2-(1/-/-tetrazol-1-yl)benzonitrile (Int. 36)
(120mg) in methanolic ammonia (20ml) was hydrogenated
over Raney nickel (0.5g) at 40 psi for 2 hours. The
catalyst was filtered off and the solution evaporated
to obtain the desired product (80mg) LCMS (C) Rt =
0.47 minutes; m/z [M+H]+ = 176 Intermediate 38
4-Bromoisophthalic acid dimethyl ester A suspension of
4-bromoisophthalic acid (10 g, 40.8 mmol) in MeOH (150
ml_) was cooled to 0 0C. Thionyl chloride (10 ml_, 140
mmol) was added dropwise over 10 minutes and the
reaction stirred at RT overnight. The solvent was then
removed. The yellow solid was taken up in 100 ml_
dichloromethane and washed with 30 mL saturated sodium
bicarbonate. The organic phase was separated, dried
over Na2SO4 and concentrated to yield
4-bromoisophthalic acid dimethyl ester as a white
solid ( 11.0 g, 97%). LCMS (D) Rt = 2.60 minutes; m/z
[M+H]+ = 273Intermediate 39 Dimethyl 4-cyano-1
,3-benzenedi 4-Bromoisophthalic acid dimethyl ester
(Int. 38) ( 11 g, 40.3 mmol), copper(l) cyanide (14.4
g 161.2 mmol), tetraethyl ammonium cyanide (6.38 g,
40.3 mmol), tris(dibenzylideneactone)dipalladium (2.96
g, 3.2 mmol), 1,1'- bis(diphenylphosphino)- ferrocene
(7.14 g, 12.9 mmol) and 100 mL dioxane were mixed and
refluxed for 2 hours under N2. The mixture was then
cooled down to RT, diluted with 400 mL ethyl acetate
and filtered through celite. The filtrate was then
washed with 100 mL saturated sodium bicarbonate, dried
over MgSO4 and concentrated. The crude material was
purified via combi flash silica gel column eluting
with 10-50% ethyl acetate in hexanes to give dimethyl
4-cyano-1 ,3-benzenedicarboxylate as a pale yellow
solid (7.1 g, 80%) . LCMS (D) Rt = 2.23 minutes; m/z
[M+H]+ = 220 1H NMR (CDCI3) d 8.79 (s, 1H), 8.32 (d,
1H), 7.93 (d, 1H), 4.06 (s, 3H), 4.01 (s, 3H).
Intermediate 40 [4-(AminomethyI)benzene-1,3-di To a
suspension of lithium aluminum hydride (2.42 g, 63.9
mmol) in 200 mL dry THF at 0 0C was added dimethyl
4-cyano-1 ,3-benzenedicarboxylate (Int. 39) (7.0 g, 3
1.9 mmol) in several batches. The suspension was then
warmed up to RT and stirred for 6 hours. After cooling
down to 0 0C, 15 mL MeOH was added carefully to quench
the reaction, followed by 15 mL water. The resulting
mixture was stirred overnight. The suspension was then
filtered through 100 g celite and washed with MeOH (5
x 60 mL). The combined filtrate was concentrated and
dried in vacuo to give [4-(aminomethyl)benzene-
1,3-diyl]dimethanol as a brown oil (5.0 g, 94%). LCMS
(D) Rt = 0.26 minutes; m/z [M+H]+ = 168 1H NMR (CD3OD)
d 7.29-7.46 (m, 3H), 4.68 (s, 2H), 4.63 (s, 2H), 3.33
(s, 2H). Intermediate 4 1 Methyl
2-chloro-5-(methylthio)benzoate A solution of
2-chloro-5-(methylthio)benzoic acid (20 g, 94.7 mmol)
in MeOH (150 mL) was cooled to 0 0C. Thionyl chloride
(10 mL, 140 mmol) was added dropwise over 10 minutes
and the reaction stirred at RT overnight. The solvent
was then removed. Theyellow solid was taken up in 250
mL ethyl acetate and washed with 30 mL saturated
sodium bicarbonate. The organic phase was separated,
dried over Na2SO4 and concentrated to yield methyl
2-chloro-5-(methylthio)benzoate as a white solid (23.2
g, 100%). LCMS (D) Rt = 2.76 minutes; m/z [M+H]+ = 217
Intermediate 42 Methyl 2-cyano-5-(methylthio)benzoate
Methyl 2-chloro-5-(methylthio)benzoate (Int. 41) (23.2
g, 106.9 mmol) and copper(l) cyanide (19.2 g, 213.8
mmol) were dissolved in 100 mL N-methylpyrrolidinone.
The resulting mixture was heated at 16O0C for 72
hours. LCMS showed the presence of the cyanated ester
and hydrolyzed acid in 1:1 ratio. After cooling down
to RT, the reaction mixture was treated with 250 mL
water and 300 mL ethyl acetate and filtered through
celite. The phases were separated. The aqueous phase
was extracted with 2 x 250 mL ethyl acetate. The
combined organics were washed with 250 mL water, dried
over MgSO4 and concentrated to give an oil. The crude
material was purified via combi flash silica gel
column eluting with 0-20% ethyl acetate in hexanes to
give methyl 2-cyano-5- (methylthio)benzoate (6.14 g,
28%) as a white solid. LCMS (D) Rt = 2.42 minutes; m/z
[M+H]+ = 208 Intermediate 43
[2-(Aminomethyl)-5-(methylthio)p To a suspension of
lithium aluminum hydride (3.37 g, 88.9 mmol) in 70 mL
dry THF at O0C was added methyl
2-cyano-5-(methylthio)benzoate (Int. 42) (6.14 g, 29.6
mmol) in several batches. The suspension was then
warmed up to RT and stirred for 18 hours. After
cooling down to O0C, 15 mL MeOH was added carefully to
quench the reaction, followed by 15 mL water. The
resulting mixture was stirred at RT for 3 hours. The
suspension was then filtered through 50 g celite and
washed with MeOH (5 x 60 mL). The combined filtrate
was concentrated and dried in vacuo to give
[2-(aminomethyl)-5- (methylthio)phenyl]methanol (3.80
g, 70%). LCMS (D) Rt = 0.40 minutes; m/z [M-NH3 + =
167 1H NMR (CD3OD) d 7.27 (d, 1H), 7.26 (s, 1H), 4.50
(s, 2H), 3.70 (s, 2H)1 3.34 (bs, 1H), 3.17 (s, 3H),
1.92 (bs, 2H).Intermediate 44
2-{[(3/?,6f?)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethyl
propyl)-2,5-dioxo-1-
piperazinyl]methyI}-5-(methylsulfonyl)benzaldehyde
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl
)-1-{[2-(hydroxymethyl)-4-
(methylsulfonyl)phenyl]methyl}-2,5-piperazinedione
(Ex. 206) (880 mg, 1.76 mmol) was dissolved in dry
dichloromethane (5 ml). Dess-Martin Periodinane ( 1
.13 g, 2.64 mmol) was added. The resulting suspension
was stirred at RT for 1 hour. The crude reaction
mixture was purified directly via combi flash silica
gel column eluting with 0-75% ethyl acetate in hexanes
to give
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-
2,5-dioxo-1-piperazinyl]methyl}-5-(methylsulfonyl)benz
aldehyde (710 mg, 81%) as a white solid. LCMS (D) Rt =
2.73 minutes; m/z [M+H]+ = 497 1H NMR (CD3OD) d 10.26
(s, 1H), 8.19 (s, 1H)1 7.92 (d, 1H), 7.43 (d, 1H),
7.22 (m, 2H), 7.14 (m, 2H), 5.75 (d, 1H), 5.15 (dd,
1H), 4.75 (dd, 1H), 4.10 (m, 1H), 4.01 (m, 1H), 3.13
(s, 3H), 3.09-3.13 (m, 2H), 2.92 (m, 2H), 1.60-1.75
(m, 4H), 1.35 (m, 1H), 0.96 (t, 3H), 



0.93 (t, 3H). Intermediate 45 was prepared by a method
analogous to Example 1, using ({2-[(1,1~
dimethylethyl)thio]phenyl}methyl)amine and
2-methylpropionaldehyde. Intermediate 46 was prepared
from Intermediate 45 by a method analogous to
Intermediate 19Intermediate 47 was prepared from
Intermediate 46 by a method analogous to Intermediate
20. Intermediate 48 4-{[(3/?,6R)-3-(2,3-Dihydro-1
W-inden-2-yl)-6-(1 -ethylpropyl)-2,5-dioxo-1
-piperazinyl]- methyl}-1,3-benzenedicarbaldehyde
(3f?,6R)-1
-{[2,4-Bis(hydroxymethyl)phenyl]methyl}-3-(2,3-dihydro
-1 H-inden-2-yl)-6-(1 -
ethylpropyl)-2,5-piperazinedione (Example 196) (490
mg, 1.1 mmol) was dissolved in dry dichloromethane (5
ml). Dess-Martin Periodinane (1.38 g, 3.3 mmol) was
added. The resulting suspension was stirred at RT for
1 hour. The crude reaction mixture was purified
directly via combi flash silica gel column eluting
with 0-75% ethyl acetate in hexanes to give
4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpr
opyl)-2,5-dioxo-1- piperazinyl]methyl}-1
,3-benzenedicarbaldehyde (485 mg, 100%) as a white
solid. LCMS (D) Rt = 2.82 minutes; m/z [M+H]+ = 447 1H
NMR (CDCI3) d 10.26 (s, 1H), 10.12 (s, 1H), 8.39 (s,
1H), 8.10 (d, 2H), 7.51 (d, 1H), 7.21-7.28 (m, 3H),
5.43 (d, 1H), 4.98 (d, 1H), 4.1 1-4.19 (m, 1H), 4.05
(s, 1H), 3.18 (m, 3H), 2.96-3.02 (m, 1H), 2.82-2.88
(m, 1H), 1.50-1 .70 (m, 4H), 1.36-.141 (m, 1H), 0.93
(t, 3H), 0.88 (t, 3H). Intermediate 49 Diastereomeric
mixture of
4-{[(3R,6S)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-2,5-dioxo-1-piperazinyl]methyl}benzoic
acid and 4-{[(3/?,6R)-3-(2,3- dihydro-1
H-inden-2-yl)-6-(1 -ethylpropyl)-2,5-dioxo-1
-piperazinyl]methyl}benzoic acidTo a solution of
1,1-dimethylethyl 4-(aminomethyl)benzoate (0.79 g,
3.81 mmol) in trifluoroethanol (4 mL) was added
2-ethylbutanal (0.47 mL, 3.81 mmol) and stirred at
room temperature for 30 minutes.
(2R)-2,3-dihydro-1H-inden-2-yl({[(1,1-dimethylethyl)-
oxy]carbonyl}amino)ethanoic acid (1.1 1 g, 3.81 mmol)
was added. The reaction mixture was gently heated to
dissolve the indanyl glycine. After stirring at room
temperature for 30 minutes, 4-chlorophenylisonitrile
(0.52 g, 3.81 mmol) was added. The reaction was
stirred at room temperature overnight (22 hours) and
then cooled in an ice / water bath. Acetyl chloride
(1.6 mL, 22.86 mmol) was added dropwise over 30
minutes. The ice bath was removed and the reaction
stirred at room temperature over the weekend. The
reaction was concentrated under reduced pressure to
give a brown solid. Methylene chloride (20 mL) and a
saturated aqueous sodium bicarbonate solution (20 mL)
were added to the crude residue and then stirred for
30 minutes. The phases were separated and the aqueous
phase extracted with EtOAc (3x). The combined organic
phase was washed with brine, dried (MgSO4) and
concentrated under reduced pressure to give 1.0 g of a
sticky brown solid. Chloroform (20 mL) was added to
the residue and the resulting solution was treated
with glacial acetic acid (0.6 mL) and stirred at room
temperature overnight (16 hours). The reaction was
concentrated to give a brown oil. Ethyl acetate was
added to the residue and then extracted with a
saturated aqueous NaHCO3 solution (3x). The combined
aqueous extracts were acidified with 2N HCI (pH = 2 -
3) and back extracted with ethyl acetate (3x). The
combined organic extracts were washed with brine,
dried (MgSO4), filtered and concentrated to give 0.42
g of the title compounds as a yellow solid. HPLC (D)
Rt = 2.70 minutes; m/z [M+H]+ = 435. Intermediate 50
Diastereomeric mixture of
4-{[(3/?,6S)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methyl
propyl)- 2,5-dioxo-1-piperazinyl]methyl}benzoic acid
and 4-{[(3/?,6R)-3-(2,3-dihydro- 1 -inden-2-yl)-6-(2-
l} benzoic acid To a solution of 1,1-dimethylethyl
4-(aminomethyl)benzoate (0.70 g, 3.38 mmol) in
methanol (4 mL) were added
(2R)-2,3-dihydro-1H-inden-2-yl({[(1
,1-dimethylethyl)oxy]- carbonyl}amino)ethanoic acid
(0.98 g, 3.38 mmol), followed by
4-chlorophenylisonitrile (0.46 g, 3.38 mmol) and then
isovaleraldehyde (0.37 mL, 3.38 mmol). The reaction
was stirred at room temperature overnight (18 hours)
and then concentrated under reduced pressure to give a
yellow solid. Methylene chloride (3 mL) was added to
the residue and then cooled to 0 0C with an ice bath.
4M HCI dioxane (5 mL, 20.3 mmol) was added dropwise
over 30 minutes. The ice bath was removed and the
reaction stirred at roomtemperature over the weekend.
The reaction was concentrated under reduced pressure
to give a dark brown oil. Methylene chloride (20 ml.)
and a saturated aqueous sodium bicarbonate solution
(10 mL) were added to the crude residue and then
stirred for 30 minutes. The phases were separated. The
organic phase was furthered extracted with a saturated
aqueous NaHCO3 solution (3x). The combined aqueous
extracts were acidified with 2N HCI (pH = 2 - 3) and
back extracted with ethyl acetate (3x). The combined
organic extracts were washed with brine, dried
(MgSO4), filtered and concentrated to give 1.01 g of
the title compounds as a yellow solid. HPLC (D) Rt =
2.61 minutes; m/z [M+H]+ = 421. Intermediate 51
2-{[(3R,6/?)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethylp
ropyl)-2,5-dioxopiperazin-1-yl]- methyl}benzaldehyde
(3R,6R)-3-(2,3-Dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -[2-(hydroxymethyl)-
benzyl]piperazine-2,5-dione (Ex. 1) (4.04g, 9.6 mmol)
was dissolved in dry dichloromethane (25 ml)
containing 4A molecular sieves (3.43g).
4-Methylmorpholine Noxide (1.6g, 13.6 mmol) was added
to the stirred mixture followed by tetrapropylammonium
perruthenate (101mg, 0.29mmol). The mixture was
stirred at room temperature for 90 minutes before it
was loaded onto a 4Og flash silica chromatography
column (pre-eluted with cyclohexane). The column was
eluted with 0% to 100% ethyl acetate in cyclohexane to
afford
2-{[(3R,6R)-3-(2,3-dihydro-1/-/-inden-2-yl)~6-(1-
ethylpropyl)-2,5-dioxopiperazin-1-yl]methyl}benzaldehy
de (2.5g) as a pale cream solid. HPLC (A) Rt = 3.35
minutes; m/z [M+H]+ = 419. 1H NMR (CDCI3) d 10.15 (s,
1H), 7.86 (dd, 1H), 7.59 (dt, 1H), 7.52 (br t , 1H),
7.32 (d, 1H), 7.22 (m, 5H), 5.47 (d, 1H), 4.90 (d,
1H), 4.15 (dd, 1H), 4.00 (d, 1H), 3.16 (m, 3H), 2.97
(m, 1H), 2.83 (dd, 1H), 1.63 (m, 4H), 1.34 (m, 1H),
0.88 (m, 6H). Intermediate 52
4-{[(3f?,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylp
ropyl)-2,5-dioxo-1- piperazinyl]methyl}-1
,3-benzenedicarboxylic acidA solution of sulfamic acid
(277 mg, 2.86 mmol) in water (2 ml.) was added
dropwise over 5 minutes to a stirred solution of
4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-2,5-dioxo-1-piperazinyl]methyl}-1,3-benze
nedicarbaldehyde (Int. 48) (490 mg, 1.10 mmol) in
acetonitrile (20 ml_), followed by the dropwise
addition of a solution of sodium chlorite ( 298 mg,
3.30 mmol) in water (3 mL). After the mixture had been
stirred at room temperature for 90 minutes it was
evaporated under reduced pressure to remove the
organic solvent. The aqueous residue was diluted with
5 mL water and extracted with ethyl acetate (3 x 10
mL). The combined organics were washed with saturated
aqueous sodium chloride solution (10 mL), dried over
MgSO4, evaporated under reduced pressure and dried in
vacuo to afford 4-{[(3R,6f?)-3-(2,3-dihydro-1Hinden-
2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]methyl
}-1 ,3-benzenedicarboxylic acid as a white solid (490
mg, 98%). LCMS (D) Rt = 2.47 minutes; m/z [M+H]+ = 479
1H NMR (DMSO) d 8.54 (s, 1H), 8.43 (s, 1H), 8.09 (d,
1H)1 7.35 (d, 1H), 7.22 (s, 2H), 7.12 (S, 2H), 5.10
(d, 1H), 4.87 (d, 1H), 4.00-4.05 (m, 1H), 3.90 (s,
1H), 3.10-3.50 (bs, 1H), 2.80-3.10 (m, 5H), 1.30-1.60
(m, 4H), 1.10-.125 (m, 1H), 0.80 (t, 3H), 0.70 (t,
3H). Intermediate 53
2-{[(3R,6/?)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethylp
ropyl)-2,5-dioxo-1-piperazinyl]-
methyI}-5-(methylsulfonyl)benzoic acid A solution of
sulfamic acid (130 mg, 1.30 mmol) in water (2 mL) was
added dropwise over 5 minutes to a stirred solution of
2-{[(3f?,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-2,5-dioxo-1
-piperazinyl]methyl}-5-(methylsulfonyl)benzaldehyde
(Int. 44) (500 mg, 1.00 mmol) in acetonitrile (15 mL),
followed by the dropwise addition of a solution of
sodium chlorite ( 136 mg, 1.50 mmol) in water (2 mL).
After the mixture had been stirred at room temperature
for 90 minutes it was evaporated under reduced
pressure to remove the organic solvent. The aqueous
residue was diluted with 10 mL water and extracted
with ethyl acetate (3 x 10 mL). The combined organics
were dried over MgSO4, evaporated under reduced
pressure and dried in vacuo to afford 2-
{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylprop
yl)-2,5-dioxo-1-piperazinyl]methyl}-
5-(methylsulfonyl)benzoic acid_as a white solid (520
mg, 99%). LCMS (D) Rt = 2.54 minutes; m/z [M+H]+ = 513
The following intermediate was prepared by a method
analogous to Intermediate 15Example 1
(3R,6f?)-3-(2,3-Dihydro-1 H-inden-2-yl)-6-(1
-ethylpropyl)-1 -[2(hydroxymethyl)-
benzyI]piperazine-2,5-dione
[2-(Aminomethyl)phenyl]methanol (4.12g, 30 mmol) was
dissolved in methanol (30ml) and 2-ethylbutanal
(3.7ml, 30 mmol) added followed by
(2R)-2,3-dihydro-1H-inden-2-
yl({[(1,1-dimethylethyl)oxy]carbonyl}amino)ethanoic
acid (8.74g, 30 mmol). The mixture was stirred for 15
minutes before 4-chlorophenylisonitrile (4.1 3g, 30
mmol) was added. The mixture was stirred for 2.25
hours and then left to stand at room temperature
overnight (16.3 hours) before it was cooled in an ice
/ water bath. Then acetyl chloride (12.75ml, 179.5
mmol) was added dropwise, keeping the reaction
temperature below 200C. Then the mixture was stirred
in the cooling bath for a further 10 minutes before it
was stirred at room temperature. After 5 hours the
mixture was evaporated under reduced pressure to leave
a dark brown gum. The gum was stirred in chloroform
(75ml) and saturated aqueous sodium bicarbonate
solution (75ml) for 20 minutes before it was diluted
with chloroform (75ml) and the phases separated. The
aqueous phase was extracted with chloroform (3 75ml).
The combined organic phase was dried (MgSO4) and
concentrated under reduced pressure to ca. 75ml. The
chloroform solution was treated with glacial acetic
acid (3ml) and left to stand, at room temperature over
the weekend. Then the reaction mixture was washed with
2M hydrochloric acid (75ml), followed by saturated
aqueous sodium bicarbonate solution (75ml). The
organic phase was dried (MgSO4) and evaporated under
reduced pressure and dried to leave a brown foam. The
foam was loaded in dichloromethane onto a 33Og flash
silica chromatography column (pre-eluted with 20%
ethyl acetate in cyclohexane). The column was eluted
with 20% to 100% ethyl acetate in cyclohexane to
afford (3f?,6R)-3-(2,3-dihydro-1H-inden-2-
yl)-6-(1-ethylpropyl)-1-[2-(hydroxymethyl)benzyl]piper
azine-2,5-dione (4.12g) as a pale brown solid. HPLC
(A) Rt = 3.26 minutes; m/z [M+H]+ = 421.1H NMR (CDCI3)
d 7.37 (m, 1H), 7.30 (m, 2H), 7.21 (m, 5H), 6.84 (br
d,1H), 5.45 (d, 1H), 4.74 and 4.63 (d, 2H), 4.16 (d,
1H), 4.08 (dd, 1H), 4.04 (d, 1H), 3.15 (m, 3H), 2.92
(m, 1H), 2.78 (m, 2H), 1.76 (m, 1H), 1.62 (m, 3H),
1.31 (m, 1H), 0.92 (m, 6H). Examples 2-12, 17-31, 33,
43-47 were prepared by methods analogous to that
described for Example 1 using
4-chlorophenylisonitrile, optionally with the addition
of a base such as triethylamine or DIPEA if the
hydrochloride salts of amines were used. In a
modification of this method, Examples 13-16, 32,
34-42, 48 were prepared in a manner analogous to
Example 124, using
2-{[(1,1-dimethylethyl)(dimethyl)silyl]oxy}- phenyl
isocyanide, optionally with the addition of a base
such as triethylamine or DIPEA if the hydrochloride
salts of amines were used.Anticancer Treatments The
present invention relates to the treatment of cancers
and, in particular, an effective treatment of human
cancers using Ecteinascidin 743 (ET-743) in
combination with another drug. Ecteinascidin 743
(ET-743) is an anticancer agent derived from a marine
source. BACKGROUNDOF THE INVENTION Ecteinascidin 743
(ET-743) is a tetraliydroisoquinoline alkaloid
isolated from the marine tunicate Ecteipascidia
tnrbinata with the following structure: ET-743 ET-743,
its chemistry, mechanism of action and preclinical and
clinical development can be found in Kesteren, Ch. Van
et al, 2003, Anti-Cancer Drugs, 14 (7), pages 487-502:
"Yondelis (trabectedin, ET-743): the development of an
anticancer agent of marine origin", and references
therein. ET-743 possesses potent antineoplastic
activity against a variety of human tumour xenografts
grown in athymic mice, including melanoma and ovarian
and breast carcinoma. In clinical phase I studies of
ET-743, promising responses were observed in patients
with sarcoma and breast and ovarian carcinoma.
Therefore this new drug iscurrently under intense
investigation in several phase II clinical trials in
cancer patients with a variety of neoplastic diseases.
ET-743 has myelotoxic and hepatotoxic side effects.
Patients who received ET- 743 by prolonged infusion
over 24-72 hr experienced myelosuppression and,
frequently, acute, albeit reversible, elevation of
transaminases and subclinical cholangitis
characterized by increases in alkaline phosphatase
(ALP) and/or bilirubin, see for example Ryan D.P. et
al., 2001 Clin Cancer Res 7, 231: "Phase I and
pharmacokinetic study of ecteinascidin 743
administered as a 72-hour continuous intravenous
infusion in patients with solid malignancies";
Puchalski T.A. et al., 2002, Cancer Chemother
Pharmacol 50: 309: "Pharmacokinetics of ecteinascidin
743 administered as a 24-h continuous intravenous
infusion to adult patients with soft tissue sarcomas:
associations with clinical characteristics,
pathophysiological variables and toxicity". 



Preclinical acute toxicity studies conducted in mice,
rats, dogs and monkeys consistently demonstrated liver
toxicity as an important side effect of ET-743, as
evidenced by an increase in plasma levels of
liver-specific enzymes and pathological manifestations
of cholangitis. Recently the nature and extent of the
hepatobiliary changes exerted by ET-743 in the female
rat, the species which is most susceptible towards the
hepatotoxic potential of ET-743, has been
characterized by histopathology, electron microscopy,
immunohistochemistry, plasma biochemistry and DNA
microarray analysis, see Donald S. et al., 2002,
Cancer Research, 62: 4256 "Hepatobiliary damage and
changes in hepatic gene expression caused by the
antitumor drug ecteinascidin 743 (ET-743) in the
female rat". Furthermore, pretreatment with high-dose
dexamethasone has been shown to abrogate
ET-743-mediated hepatotoxicity in this animal model
without impeding its antitumor activity, see Donald S.
et al., 2003, Cancer Research, 63: 5903-5908:
"Complete protection by high-dose dexamethasone
against the hepatotoxicity of the novel antitumor drug
ecteinascidin-743 (ET-743) in the rat" and WO 02
36135. Protection by dexamethasone pretreatment was
accompanied by a dramatic reduction in hepatic levels
of ET-743, tentatively implicating elevated hepatic
clearance of ET-743, perhaps via induced metabolic
enzymes, as the mechanism by which dexamethasoneexerts
its beneficial effect, ie via an increase in the rate
of metabolic detoxification of ET-743. Doxorubicin is
a cytotoxic anthracycline antibiotic isolated from
Streptomyces peucetiiis var. caesius. Doxorubicin is
known to cause primarily myelotoxicity when
administered alone. The reader is referred to WO 02
36135, published 10 May 2002 and incorporated herein
by specific reference, for compositions and uses of
ET-743 with other drugs for treating cancer. In vilro
assays indicated more than additive effects for the
combination of ET-743 with several other drugs. In
particular, synergistic effects were shown in vitro
against human sarcoma tumours. Compositions and uses
of ET-743 with the anthracycline Doxorubicin were
investigated. In this study there was no detailed
consideration of the toxicity of combinations. Further
guidance on the dosage, schedules and administration
of ET-743 alone or in combination is given in WO 00
69441, WO 02 36135, WO 03 039571 and PCT/GB2004/00231
9 which are incorporated by reference herein in their
entirety. There is still a need to provide further
therapies that allow an effective treatment of
mammals, in particular humans, with ET-743 while
reducing or eliminating its toxic side effects and
minimizing further adverse effects. DRAWING OF THE
INVENTION Figure 1 shows the Mean Plasma Concentration
of ET-743 (also referred to as Trabectedin throughout
the Examples) as a function of time after the start of
the infusion, where Figure 1A relates to results
obtained from the present study and Figure IB relates
to results presented in Van Kestern et al. ("Clinical
Pharmacology of the novel marine-derived anticancer
agent Ecteinascidm 743 administered as a 1- and 3-
hour infusion in a phase I study; Anticancer Drugs;
13(4); 381-393; 2002" ).SUMMARY OF THE INVENTION This
invention relates to combination products, combination
drug treatments and methods for treating patients
afflicted with cancer, having fewer and less severe
unwanted toxic effects. In accordance with one aspect,
the invention provides a method of treating the human
body for cancer comprising administering an effective
therapeutic amount of a Pegylated Liposomal form of
the anthracycline Doxorubicin ("PLD' "), in
combination with an effective therapeutic amount of
ET-743 . Preferably the mammal is a human. EMBODIMENTS
OF THE INVENTION Surprisingly, it has been found that
the combination of ET743 and PLD can lead to increased
anti-tumour efficacy while at the same time having
reduced myelotoxicity and reduced cardiotoxicity.
Furthermore, the combination of ET-743 with PLD is
synergistic. The PLD can be Doxorubicin hydrochloride
(HCl) in Pegylated Liposomal form. The encapsulation
in liposomes makes it suitable for intravenous
administration. Liposomes are microscopic vesicles
composed of a phospholipid bilayer that are capable of
encapsulating active drugs. "Pegylation" is when
liposomes are formulated with surface-bound
methoxypolyethylene glycol (MPEG). Liposomal
encapsulation may substantially affect a drug ' s
functional properties relative to those of the
unencapsulated drug. In addition, different liposomal
drug products may vary from one another in the
chemical composition and physical form of the
liposomes. Such differences may substantially affect
the functional properties of liposomal drug products.
Doxil (tm) is an example of a commercially available
form of Pegylated Liposomal Doxorubicin.A combination
of PLD and ET-743 is effective with reduced
myelotoxicity and reduced cardiotoxicity in comparison
with the toxicities observed using a combination of
Doxorubicin and ET-743. The increased anti-tumour
efficacy is in comparison to treatments using ET743
alone. It has been found that the combination of PLD
and ET-743 is tolerated to an extent in which both
drugs may be administrated at full, or near full,
therapeutic doses for prolonged periods of time. In
one aspect, the present invention is directed to a
composition for the treatment of the human body for
cancer, comprising ET-743 and PLD, which is effective
with reduced toxicity in comparison with the toxicity
observed using a combination of Doxorubicin and
ET-743. In particular, the ET-743 and PLD combination
shows reduced myelotoxicity and reduced
cardiotoxicity. In another aspect, the present
invention is directed to a medical lot for
administering ET-743 in combination with PLD,
comprising a supply of ET-743 in dosage units for at
least one cycle, wherein the dosage unit contains the
appropriate amount of ET-743 for the treatments
defined and a pharmaceutically acceptable carrier, and
printed instructions for administering ET-743
according to a dosing schedule. In another aspect, the
invention is directed to the use of ET-743 in the
preparation of a medicament for an effective treatment
of the human body for cancer by combination therapy
employing ET-743 with PLD. The term "combination" as
used throughout the specification, is meant to
encompass the administration of the therapeutic agents
in the same or separate pharmaceutical formulations,
and at the same time or at different times. In a
further aspect, the invention is directed to the use
of PLD in the preparation of a medicament for an
effective treatment of the human body for cancer
bycombination therapy employing PLD with ET-743. The
treatment is effective with reduced myelotoxicity and
cardiotoxicity and is also notable for the absence of
both mucositis and alopecia. In a further aspect, the
present invention is directed to a method for
increasing anti-tumour efficacy of ET-743 in a
treatment of the human body for cancer comprising
administering an effective therapeutic amount of
ET-743 in combination with an effective therapeutic
amount of PLD. The invention also provides a method of
treating the human body for cancer comprising
administering an effective therapeutic amount of PLD
in combination with an effective therapeutic amount of
ET-743. Preferably the mammal is a human. The term
"ET-743" is intended here to cover any
pharmaceutically acceptable salt, ester, solvate,
hydrate or any other compound which, upon
administration to the recipient is capable of
providing (directly or indirectly) the compound as
described herein. However, it will be appreciated that
non-pharmaceutically acceptable salts also fall within
the scope of the invention since these may be useful
in the preparation of pharmaceutically acceptable
salts. The preparation of salts and prodrugs and
derivatives can be carried out by methods known in the
art. ET-743 is supplied and stored as a sterile
lyophilized product, consisting of ET- 743 and
excipient in a formulation adequate for therapeutic
use, in particular a formulation containing mannitol
and a phosphate salt buffered to an adequate pH.
Administration of the compositions of this method is
suitably by intravenous injection. Administration can
be carried out continuously or periodically within the
maximum tolerated dose (MTD). Throughout the
specification, MTD is intended to relate to the
highest dose at which less than one third of the
subjects in a dose-level cohort experienced dose
limiting toxicity (DLT).ET-743 and PLD may be provided
as separate medicaments for administration at the same
time or at different times. Preferably, ET-743 and PLD
are provided as separate medicaments for
administration at different times. When administered
separately and at different times, either ET-743 or
PLD may be administered first; however, it is
preferable to administer PLD followed by ET-743.
Typical infusion times are up to 72 hours, more
preferably 1-24 hours, with 1-6 hours most preferred.
When PLD and ET-743 are provided as separate
medicaments for administration at different times, the
infusion times for each may differ. Infusion times for
PLD are generally up to 6 hours, more preferably 1-3
hours, with 1-2 hours most preferred. Infusion times
for ET-743 are generally up to 24 hours, more
preferably about 1, about 3 or about 24 hours. Short
infusion times which allow treatment to be carried out
without an overnight stay in hospital are especially
desirable. It will be appreciated that the correct
dosage of the compositions of this aspect of the
invention will vary according to the particular
formulation, the mode of application, and the
particular situs, host and rumour being treated. Other
factors like age, body weight, sex, diet, time of
administration, rate of excretion, condition of the
host, drug combinations, reaction sensitivities and
severity of the disease shall be taken into account.
All dosages are expressed in milligrams (mg) per metre
square (m2) of body surface area. Since in this method
of the invention PLD and ET-743 are used in
combination, the dosage of each is adjusted to provide
the optimum clinical response. In the present method
of the invention, dosages of PLD of up to 50 mg/m are
used, more preferably 25-45 mg/m2, with 30-40 mg/m2
most preferred, with about 30 mg/m2 even most
preferred. Dosages of ET-743 of up to 1.3 mg/m2 are
used, more preferably 0.4-1.2 mg/rn2, with about 1.1
mg/m2 most preferred. According to a preferred
embodiment of this aspect of the invention, 25-45
mg/m2 of PLD are administered intravenously followed
by up to 1.3 mg ET-743, also administered
intravenously. More preferably, about 30 mg/m2 of PLD
are administeredfollowed by about 1.1 mg/m2 ET-743.
The PLD is preferably administered over an infusion
time of up to 6 hours, more preferably 1-2 hours, most
preferably 1 hour. The ET-743 is preferably
administered over an infusion time of about 1, about 3
or about 24 hours. The administration of the
combination is performed in cycles in the application
method of the invention. Intravenous infusions of PLD
and ET-743 are given to the patients typically every 3
weeks, allowing for a resting phase in each cycle in
which the patients recover. The preferred duration of
each cycle is typically of 3 to 4 weeks; multiple
cycles can be given as needed. Dose delays and/or dose
reductions and schedule adjustments are performed as
needed depending on individual patient tolerance of
treatments. According to a particularly preferred
embodiment, every 3 weeks, about 30 mg/m2 of PLD are
administered to a patient over an infusion time of
about 1 hour followed by administration of about 1.1
mg/m2 of ET-743 over an infusion time of about 3 hours
By using a dosing regimen in accordance with that used
in these preferred embodiments, it has been found that
the combination is well tolerated when both drugs are
administrated at full, or near full, therapeutic doses
for prolonged periods of time. The full dose of ET-743
is known to be 1.3 mg/m when administered as a single
agent over 3 hours. The full dose of PLD as it is
currently used in clinical practice is 10 mg/m per
week when administered as a single agent. The
following figures indicate that the use of PLD in
combination with ET-743, allows an escalated dose of
ET-743 to be tolerated, in comparison to when
Doxorubicin is used. A phase I dose escalation study
of Doxorubicin (60 mg/m2) in combination with ET-743,
administered over 3 hours, could only support a ET-743
dose of 0.7 mg/m2. In a Phase I dose escalation study
of 30 mg/m2 PLD in combination with ET- 743
administered over 3 hours, ET-743 could be escalated
to 1.1 mg/m2.Accordingly, in another aspect, the
present invention is directed to a method for
maximising the tolerated dose of ET-743 in a treatment
of the human body for cancer comprising administering
an effective therapeutic amount of ET-743 in
combination with a Pegylated Liposomal form of
Doxorubicin. In summary, the combination of ET-743 and
PLD allows for an effective cancer therapy in humans,
with reduced myelotoxicity and cardiotoxicity. In
phase I trials using ET-743 together with PLD,
measurable responses demonstrated evidence of clinical
benefit to patients with soft tissue sarcoma, and
ovarian and head and neck cancer. The markedly reduced
cardiotoxicity exhibited means that the combinations
for use in this aspect of the invention can be
administered on a longterm basis. Furthermore, the
combinations are notable for the absence of both
mucositis and alopecia. Example 1 shows the results of
a study to evaluate the MTD of ET-743 in combination
with 30 mg/m2 of PLD, together with results of phase I
trials. The MTD of ET743 in combination with 30 mg/m2
of PLD was established as 1.1 mg/m2 in the course of
treatments. 



In summary, this invention therefore provides methods
of treatment, the use of the compounds in the
preparation of a composition for treatment of cancer
and related embodiments. The present invention also
extends to the compositions of the invention for use
in a method of treatment. The present invention also
relates to pharmaceutical preparations including a
pharmaceutically acceptable carrier, which contain as
active ingredient a compound or compounds of the
invention, as well as the processes for their
preparation.The following example further illustrates
the invention. It should not be interpreted as a
limitation of the scope of the invention. To provide a
more concise description, some of the quantitative
expressions given herein are not qualified with the
term "about". It is understood that, whether the term
"about" is used explicitly or not, every quantity
given herein is meant to refer to the actual given
value, and it is also meant to refer to the
approximation to such given value that would
reasonably be inferred based on the ordinary skill in
the art, including equivalents and approximations due
to the experimental and/or measurement conditions for
such given value. EXAMPLES OF THE INVENTION Throughout
the Example Ecteinascidin 743 (ET-743) is also
referred to as Trabectedin. Example 1 A phase I trial
combining PLD and trabectedin was performed. The
objective of this study was to determine the maximum
tolerated dose (MTD) of trabectidn in combination with
PLD 30 mg/m2 administered every 2 1 days. Additional
objectives were to evaluate the safety profile of this
combination of drugs and to evaluate the
pharmacokinetics of trabectidin and PDL when given in
combination. The maximum tolerated dose (MTD) relates
to the highest dose at which less than one third of
the subjects in a dose-level cohort experienced
dose-limiting toxicity (DLT). We designed a dose
finding trial with a fixed PLD dose of 30 mg/m3
administered intravenously over one hour, followed
immediately by one of six trabectedin doses (0.4, 0.6,
0.75, 0.9, 1.1, and 1.3 mg/m2) administered
intravenously over 3 hours. This treatment was
repeated every 2 1 days. Entry criteria included
normal liver function tests, limited prior doxorubicin
exposure (dose less than 250 mg/m2), normal cardiac
function and Eastern Cooperative Oncology Group (ECOG)
Performance Status (PS) score of 0 or 1.Thirty
patients, 14 with sarcomas, 2 with ovarian cancer, 2
with pancreatic cancer, 2 with head and neck
carcinoma, 1 with bladder cancer, 1 with breast
cancer, 1 with gastric cancer, 1 with NSCLC, 1 with
SCLC and 5 more with other types of cancers have been
treated (Table 1). Table 1: Baseline Disease
Characteristics Time to 1st Dose Since Diagnosis, Mo N
30 Mean (SD) 37.4 (43.8) Median 25.5 Range 1.2 - 216.0
Time to 1st Dose Since Last Chemo, Mo N 22 Mean (SD)
3.54 (3.0) Median 2.6 Range 0.9 - 12.8 Histology N 30
Bladder 1 Breast I Head and 2 Neck NSCLC 1 Ovary 2
Pancreatic 2 Sarcoma 14 Gastric 1 SCLC 1 Other 5 Nine
patients of 30 had a Performance Status (PS) of 0
(Fully active, able to carry on all pre-disease
performance without restriction). Table 2 shows
demographic data of the patients treated. Table 2
Demographic Data Total Sex, n (%)N 30 Female 17 (57)
Male 13 (43) Race, n (%) N 30 Black 1 (3) White 29
(97) Age in Years N 30 Category, n (%) 18 60 25 (83)
>60 5 (17) Mean (SD) 51.5 (13.8) Median 53.0 Range 20
78 Baseline ECOG Score, n (%) N 30 0 9 (30) 1 2 1 (70)
Patients were heavily pretreated: 23/30 had received
1-5 prior chemotherapies (median 3), 15/30 prior
radiotherapy, and 27/30 prior surgical resection
(Table 3). Table 3: Previous Therapy N 30 Previous
Systemic Therapy, n (%) No 7 (23) Yes 23 (77) Previous
Surgery, n (%) No 3 (10) Yes 27 (90) Previous
Radiotherapy, n (%) No 15 (50) Yes 15 (50)Tables 4a
and 4b show the number (N) of patients exposed in each
ET-743 dose, the treatment duration and the dose
intensity. Table 4a: Exposure to Treatment: Treatment
Duration and Dose Intensity ET743 ET743 ET743 0.4
rng/m 0.6 mg/m2 0.75 mg/m2 (N=3) (N-3) (N=3) Total
Treatment Duration, Weeks Mean (SD) 39.4 (37.4) 3 1.5
(37.1) 24.2 (31.7) Median 24.0 14.4 6.0 Range 12.1 -
82.0 6.O- 74.0 5.9 - 60.9 Total Number of Cycles Mean
(SD) 13.0 (12.3) 10.0 (12.2) 7.7 (9.8) Median 8.0 4.0
2.0 Range 4 27 2 - 24 2 - 19 Overall Relative Dose
Intensity ET-743 Mean (SD) 1.1 (0.2) 0.9 (0.1) 1.0
(0.0) Median 1.0 1.0 1.0 Range 1.0- 1.3 0.8 - 1.0 0.9
- 1.0 Overall Relative Dose Intensity PLD Mean (SD)
0.9 (0.1) 0.9 (0.1) 0.9 (0.2) Median 1.0 1.0 1.0 Range
0.8 - 1.0 0.8 - 1.0 0.7 - 1.0 Table 4b: Exposure to
Treatment: Treatment Duration and Dose Intensity ET743
ET743 ET743 Total 0.9 mg/m2 1.1 mg/m2 1.3 mg/m2 (N=30)
(N=3) (N=U) (N=6) Total Treatment Duration, Weeks Mean
(SD) 6.0 (0.0) 14.6 ( 1 1.1) 25.7 ( 11.3) 2 1. 1
(20.5) Median 6.0 11.1 25.5 13.0 Range 6.0 - 6.0 3.0 -
42.0 7.1 - 39.9 3.0 - 82.0 Total Number of Cycles Mean
(SD) 2.0 (0.0) 4.8 (3.8) 8.2 (3.8) 6.8 (6.7) Median
2.0 3.5 8.0 4.0 Range 2 2 1 - 14 2 13 1 - 27 Overall
Relative Dose Intensity ET-743 Mean (SD) 1.1 (0.0) 0.9
(0.1) 0.8 (0.1) 0.9 (0.1) Median 1.0 0.9 0.7 1.0 Range
0.9 - 1.0 0.8 - 1.0 0.7 - 1.0 0.7 - 1.3 Overall
Relative Dose Intensity PLD Mean (SD) 1.0 (0.0) 0.9
(0.1) 0.8 (0.1) 0.9 (0.1) Median 1.0 0.9 0.7 0.9 Range
0.9 - 1.0 0.7 - 1.0 0.7 - 0.9 0.7 - 1.0Worst
on-treatraent drug related grade 3 and 4 toxicities
have been minimal, limited to neutropenia and
transaminases elevation. Tables 5a and 5b show the
frequently reported drug-related Grade 3/4 adverse
events in least 5% of subjects. The adverse events
reported at any time from first treatment dose up to
30 days after the last treatment dose are included. In
order to define the toxicity grade, NCI common
criteria are used. Table 5a Drug Related Adverse
Events EX743 ET743 ET743 0.4 mg/m2 0.6 mg/m2 0.75
mg/m2 (N=3) (N=3) (N=3) Total no. subjects with Grade
3/4 drugrelated AE 0 1 0 O Liver and Biliary 0 0 0
System SGPT Increased 0 0 0 SGOT Increased 0 0 0 Other
0 1 Palmar-Plantar Erytlirodysesthesia 0 0 Allergic
Reaction 0 0 Nausea 0 1 Table 5b Drug Related Adverse
Events ET743 ET743 ET743 0.9 mg/m2 1.1 mg/m2 1.3 mg/m2
Total (N=3) (N=I 2) (N=6) (N=30) Total no. subjects
with Grade 3/4 drugrelated AE 0 10 6 17 Liver and
Biliary 0 6 3 9 System SGPT Increased 0 6 3* 9SGOT
Increased 0 1 2 3 Other 0 4 2 7 Palmar-Plantar
Erythrodysesthesia 0 2 2 4 Allergic Reaction 0 2 0 2
Nausea 0 1 0 2 * DLT (dose-limiting toxicity): 2
patients experienced grade 4 elevation of SGPT during
cycle 1. In addition, Tables 6a and 6b show the
drag-related serious adverse events reported. Table 6a
Drug Related Serious Adverse Events ET743 ET743 ET743
A mg/m 2 0.6 rng/m 0.75 mg/n 



CN-3) (N=3) (N=3) Total no. subjects with 0 0 0 SAE
Nausea/Vomiting 0 0 0 Table 6b Drug Related Serious
Adverse Events ET743 ET743 ET743 Total 0.9 mg/m 2 1.1
mg/m 2 1.3 mg/m 2 (N=30) (N=3) (N= 12) (N=6) Total no.
subjects with 0 1 0 1 SAE Nausea/Vomiting 0 1 0 1 Out
of 18 subjects that discontinued treatment only one
subject terminated treatment due to drug related
adverse event (Tables 7a and 7b). Table 7a: Subject
Disposition/Reasons For Treatment Termination ET743
ET743 ET743 0.4 mg/m 2 0.6 mg/nr 0.75 rng/m (N=3)
(N-3) (N=3) 1 (27+) 1 (24+) 1 (19+) Ongoing (Cycles) 2
2 2 Terminated Death 0 0 0Drug-Related AE (hand-foot 0
0 syndrome) Disease 1 2 Progression Subject Choice 1 0
Table 7b: Subject Disposition/Reasons For Treatment
Termination ET743 ET743 ET743 Total 0.9 mg/m2 l.l
mg/m2 1.3 mg/m2 (N=30) (N=3) (N=12) (N=6) 0 6 (8+) 3
(13+) 12 Ongoing (Cycles) 3 6 3 18 Terminated Death 0
0 1 1 Drug-Related AE (hand-foot 0 1 0 1 syndrome)
Disease 3 5 2 15 Progression Subject Choice 0 0 0 1
Five patients, three with soft tissue sarcoma , and
one each of ovarian and head and neck cancer, had a
partial response. Fourteen (14) additional patients
(five with sarcoma, and one each carcinoid tumor,
pancreatic, bladder, head and neck, thyroid, breast,
gastric, SCLC and ovarian cancer) have had stable
disease for > 3 months (Table 8a and 8b). Table 8a:
Best Overall Response Best ET743 ET743 ET743 Response
0.4 mg/m 0.6 mg/m 0.75 mg/m (N=3) (N-3) (N 3) PR 1
Sarcoma 0 0 1 Sarcoma 1 Pancreatic SD . . . 1 Bladder
1 Thyroid 1 Carcinoid tumor , " 1 Head &NeckTable 8b:
Best Overall Response Best ET743 ET743 ET743 Response
0.9 mg/m2 1.1 mg/m2 1.3 mg/m2 (N-3) (N=I 2) (N-6) 1
Papillary serous AC PR 0 1 Sarcoma (PNET) 1 Sarcoma 1
Head & Neck 3 Sarcoma 1 Breast 1 Ovarian U 1 Gastric 1
Sarcoma 1 SCLC The concomitant administration of PLD
does not have an impact on the pharmacokinetics (PK)
of trabectedin. Based on preliminary pharmacokinetic
analysis, the values of trabectedin CL (systematic
clearance after i.v. dose), tl/2 (half life) and Vss
(apparent volume of distribution at steady state) are
within the range observed when trabectedin is given
alone (historical control data) (Figure 1, Table 9).
Table 9 : Mean Noncompartmental Pharmacokinetic
Parameters;_of'Trabectedin infusion + ET- 743 3 hours
infusion 1.3 2 7 3 1 44 962 47 From this study we
conclude that the MTD of trabectidin is L l mg/m2 when
is administered in combination with PLD 30 mg/m2. It
has been demonstrated that this combination is well
tolerated when both drugs are administered at full (or
near full) therapeutic doses for prolonged periods of
time. The recommended dose of this combination
treatment is 1.1 mg/m2 of trabectidin plus 30 mg/m2 of
PDL.In addition, it has been shown that the
pharmacokinetics of trabectidin were overtly not
impacted by concomitant administration of PDL.CLAIMS:
1. A method of treating the human body for cancer
comprising administering an effective therapeutic
amount of a Pegylated Liposomal form of the
anthracycline Doxorubicin ("PLD"), in combination with
an effective therapeutic amount of ET-743. 2. The
method according to claim 1, wherein said effective
therapeutic amounts of ET-743 and PLD are administered
as part of the same medicament or are provided as
separate medicaments for administration at the same
time or at different times. 3. The method according to
claim 1 or claim 2, wherein said effective therapeutic
amounts of ET-743 and PLD are provided as separate
medicaments for administration at different times. 4.
The method according to claim 3, wherein said
effective therapeutic amount of PLD is administered
prior to the administration of said effective
therapeutic amount of ET-743. 5. The method according
to any one of claims 1 to 4, wherein said effective
therapeutic amounts of PLD and ET-743 are administered
by intravenous injection. 6. The method according to
claim 5 wherein the infusion time for intravenous
injection is up to 6 hours for said effective
therapeutic amount of PLD and up to 24 hours for said
effective therapeutic amount of ET-743. 7. The method
according to claim 6, wherein the infusion time for
intravenous injection is 1-2 hours for said effective
therapeutic amount of PLD and about 3 hours for said
effective therapeutic amount of ET-743. 8. The method
according to any one of claims 5 to 7, where the
infusions are carried out at an interval of 3 to 4
weeks.9. The method according to any one of the
preceding claims, wherein an effective therapeutic
amount of PLD is administered in a dosage of up to 50
mg/m2, followed by an effective therapeutic amount of
ET-743 administered in a dosage of up to 1.3 mg/m2.
10. The method according to claim 9, wherein said
effective therapeutic amount of PLD is administered in
a dosage of 30-40 mg/m2 over an infusion time of 1-2
hours followed by said effective therapeutic amount of
ET-743 administered in a dosage of about 1.1 mg/m2
over an infusion time of about 3 hours. 11. The method
according to claim 10, wherein said effective
therapeutic amount of PLD is administered in a dosage
of about 30 mg/m2 over an infusion time of about 1
hour followed by said effective therapeutic amount of
ET-743 administered in a dosage of about 1.1 mg/m over
an infusion time of about 3 hours. 12. The use of
ET-743 in the preparation of a medicament for an
effective treatment of the human body for cancer by
combination therapy employing ET-743 with a Pegylated
Liposomal form of the anthracycline Doxorubicin
("PLD"). 13. The use of PLD in the preparation of a
medicament for an effective treatment of the human
body for cancer by combination therapy employing PLD
with ET-743. 14. The use according to claim 12 or
claim 13, wherein the combination of ET-743 with PLD
is synergistic. 15. The use according to any of claims
12 to 14, wherein the ET-743 forms part of the same
medicament, or is provided as a separate medicament
for administration at the same time or a different
time as PLD. 16. The use according to any of claims 12
to 15, wherein the patient has a cancer selected from
soft tissue sarcoma, ovarian cancer and head and neck
cancer.17. A composition for the treatment of the
human body for cancer, comprising ET- 743 and PLD,
which is effective with reduced toxicity in comparison
with the toxicity observed using a combination of
ET-743 and Doxorubicin. 18. A medical kit for
administering ET-743 in combination with PLD,
comprising a supply of ET-743 in dosage units for at
least one cycle, wherein the dosage unit contains the
appropriate amount of ET-743 for the treatments
defined and a pharmaceutically acceptable carrier, and
printed instructions for administering ET-743
according to a dosing schedule. 19. A method for
increasing anti-tumour efficacy of ET-743 in a
treatment of the human body for cancer comprising
administering an effective therapeutic amount of
ET-743 in combination with an effective therapeutic
amount of PLD. 20. A method for maximising the
tolerated dose of ET-743 in a treatment of the human
body for cancer comprising administering an effective
therapeutic amount of ET-743 in combination with a
Pegylated Liposomal form of the anthracycline
Doxorubicin ("PLD"). 2 1. A medical Idt for
administering ET-743 in combination with PLD,
comprising a supply of ET-743 in dosage units, wherein
each of said dosage units contains an amount of ET-743
for its therapeutically effective administration in
combination with PLD. 22. A medical kit for
administering PLD in combination with ET-743,
comprising a supply of PLD in dosage units, wherein
each of said dosage units contains an amount of PLDfor
its therapeutically effective administration in
combination with ET-743. 23. A medical kit for
administering ET-743 in combination with PLD,
comprising both a supply of ET-743 according to claim
2 1 and a supply of PLD according to claim 22.24. A
medical kit according to claim 2 1 or 23, further
comprising instructions for administering ET-743
according to a dosing schedule. 25. A medical kit
according to claim 22 or 23, further comprising
instructions for administering PLD according to a
dosing schedule. 26. A combination for the treatment
of the human body for cancer, comprising an effective
therapeutic amounts of ET-743 and PLD which are part
of the same medicament or are provided as separate
medicaments for the administration at the same time or
at different times. 27. A combination according to
claim 26, wherein said effective therapeutic amounts
of ET-743 and PLD are provided as separate medicaments
for the administration at the same time or at
different times. 28. A combination according to claim
27, wherein said effective therapeutic amounts of
ET-743 and PLD are provided as separate medicaments
for the administration at different times. 29. A
combination according to claim 28, wherein said
effective amount of PLD is administered prior to the
administration of said effective therapeutic amount of
ET-743. 30. A combination according to any one of
claims 26 to 29, wherein said effective therapeutic
amounts of PLD and ET-743 are administered by
intravenous injection. 


