
Compounds which potentiate AMPA receptor and uses
thereof in medicine This invention relates to novel
compounds which potentiate the glutamate receptor. The
invention also relates to the use of the compounds in
treating diseases and conditions mediated by
potentiation of the glutamate receptor, compositions
containing the derivatives and processes for their
preparation. Glutamate receptors, which mediate the
majority of fast excitatory neurotransmission in the
mammalian central nervous system (CNS), are activated
by the excitatory amino acid, L-glutamate (for review
see Watkins JC, Krogsgaard-Larsen P, Honore T (1990)
Trends Pharmacol Sci 11: 25-33). Glutamate receptors
can be divided into two distinct families. The
G-protein or second messenger-linked "metabotropic"
glutamate receptor family which can be subdivided into
three groups (Group I , mGlui and mGlu5; Group II,
mGlu2 and mGlu3; Group III, mGlu4, mGlud, mGlu7,
mGlud) based on sequence homology and intracellular
transduction mechanisms (for review see Conn PJ and
Pinn JP (1997) Ann Rev Pharmacol Toxicol 37: 205-237).
The "ionotropic" glutamate receptor family, which
directly couple to ligand-gated cation channels, can
be subdivided into at least three subtypes based on
depolarizing activation by selective agonists,
N-methyl-D-aspartate (NMDA), a-amino-3-hydroxy-5-
methylisoxazole-4-propionic acid (AMPA) and kainic
acid (KA) (for review see Dingledine R, Borges K,
Bowie, Traynelis S (1999) 5 1: 7-61). Native AMPA
receptors (AMPAR) exist as heterotetramers consisting
of combinations of four different protein subunits
(GIuRI -4) (for review see Bettler B and Muller C
(1995) 34: 123-139.). Receptor subunit diversity is
increased further as each subunit can undergo
alternative splicing of a 38 amino acid sequence in
the extracellular region just before the fourth
membrane spanning domain M4. Such editing results in
so-called 'flip' and 'flop' receptor isoforms which
differ in kinetic and pharmacological properties
(Sommer B, Keinanen K, Verdoon TA, Wisden W, Burnashev
N, Herb A, Kohler M, Takagi T, Sakmann B, Seeburg PH
(1990) Science 249: 1580-1585). Additionally,
post-transcriptional editing of GluR2 mRNA changes a
neutral glutamine to a positively charged arginine
within M2. In normal humans >99% GluR2 is edited in
this way. AMPAR containing such edited GluR2 subunit
exhibit low calcium permeability (Burnachev N, Monyer
H, Seeburg PH, Sakmann B (1992) Neuron 8: 189-198).
There is a suggestion, however, that the number of
AMPAR with high calcium permeability is elevated in
certain disease-associated conditions (Weiss JH, and
Sensi SL (2000) Trends in Neurosci 23: 365-371). AMPAR
depolarization removes voltage dependent Mg 2+ block
of NMDA receptors which in turn leads to NMDA receptor
activation, an integral stage in the induction of Long
TermPotentiation ("LTP") (Bliss TVP, Collingridge GL
(1993) Nature 361 : 31-9). LTP is a physiological
measure of increased synaptic strength following a
repetitive stimulus or activity, such as occurs during
learning. It has been reported that direct activation
of glutamate receptors by agonists, in conditions
where glutamate receptor function is reduced,
increases the risk of excitotoxicity and additional
neuronal damage. AMPAR positive allosteric modulators
do not activate the receptor directly. However, when
the ligand (L-glutamate or AMPA) is present AMPAR
modulators increase receptor activity. Thus, AMPA
receptor modulators enhance synaptic function when
glutamate is released and is able to bind at
post-synaptic receptor sites. Compounds which act as
AMPAR positive allosteric modulators have been shown
to increase ligand affinity for the receptor (Arai A,
Guidotti A, Costa E, Lynch G (1996) Neuroreport. 7:
221 1-5.); reduce receptor desensitization and reduce
receptor deactivation (Arai AC, Kessler M, Rogers G,
Lynch G (2000) 58: 802-813) and facilitate the
induction of LTP both in vitro (Arai A, Guidotti A,
Costa E, Lynch G (1996) 7: 221 1-5.) and in vivo
(Staubli U, Perez Y, Xu F, Rogers G, Ingvar M,
Stone-Elander S, Lynch G ( 1994) Proc Natl Acad Sci 9
1: 11158-1 1162). Such compounds also enhance the
learning and performance of various cognitive tasks in
rodent (Zivkovic I , Thompson DM, Bertolino M, Uzunov
D, DiBeIIa M, Costa E, Guidotti A (1995) JPET 272:
300-309, Lebrun C, Pilliere E, Lestage P (2000) Eu J
Pharmacol 401 : 205-212), sub-human primate (Thompson
DM, Guidotti A, DiBeIIa M, Costa E (1995) Proc Natl
Acad Sci 92: 7667-7671) and man (Ingvar M,
Ambros-lngerson J, Davis M, Granger R, Kessler M,
Rogers GA, Schehr RS, Lynch G (1997) Exp Neurol 146:
553-559). The efficacy of various AMPAR positive
allosteric modulators in pre-clinical and clinical
models of psychiatric disorders, such as
schizophrenia, have been investigated (Morrow J A,
Maclean J KF, Jamieson C (2006) Current Opinion in
Drug Discovery and Development 9(5) 571-579) Compounds
which act as AMPAR positive allosteric modulators are
known, for example in international patent application
WO2006/0 15828. JP2001 -22-390 discloses the compound
4-methyl-N-[4-[4,5,6,7-tetrahydro-3-
(trifluoromethyl)-i H-indazol-1-yl]phenyl]-1 ,2,3-
thiadiazole-5-carboxamide and salts thereof as a
calcium channel inhibitor. We have discovered novel
compounds which potentiate the AMPA receptor. In the
first aspect, the present invention provides a
compound of formula (I), or a salt, or solvate
thereof:(I) wherein:  q is 0 or 1;  n is 0, 1, or 2;
X is CR6R7, where R6 and R7 are each independently
selected from the group consisting of hydrogen, methyl
and fluoro, but R6 and R7 are not both simultaneously
methyl; or, when n is 1, R6 and R7 together with the
carbon atom to which they are attached, form a
3-membered carbocyclic ring;  Y is selected from the
group consisting of CO, NR8CO, SO, SO2 and NR8SO2;  R8
is selected from the group consisting of hydrogen,
C1-4 alkyl and C2-4alkenyl;  m is 0 or 1; and  a) when
n is 0 and m = 1, then R1 is selected from the group
consisting of (i) Ci-4alkyl, (ii) a C-linked
5-membered aromatic heterocyclic group optionally
substituted with methyl, (iii) NHR2 and (iv) NR2 R3,
wherein:  R2 is selected from the group consisting of
Ci-6straight chain alkyl, C4- 6branched chain alkyl
and a group -(CH2)PZ wherein p is 1, 2 or 3;  Z is
hydroxy, methoxy, NHMe, phenyl or a 5- or 6-membered
non-aromatic heterocyclic group, the phenyl or
heterocyclic group being optionally substituted by
one, two or three groups independently selected from
the group consisting of halo, wherein when Y is CO, R2
is not (CH2)2pyrrolidinyl;  R2 is selected from the
group consisting of methyl and ethyl;  R3 is selected
from the group consisting of Ci-6alkyl and a group
-(CH2)PZ' wherein p is 1, 2 or 3;  Z' is hydroxy,
methoxy, NHMe, phenyl or a 5- or 6-membered
non-aromatic or aromatic heterocyclic group, the
phenyl or heterocyclic group being optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, C^alkyl
and haloC- alkyl; or  R2 and R3, together with the
nitrogen atom to which they are attached, form: (i) a
4 or 5-membered non-aromatic heterocyclic group, which
ring is optionally substituted by one, two or three
groups independently selected from the group
consisting of halo, hydroxy, NR13R14 (wherein R13 and
R14are independently selected from the group
consisting of hydrogen and Ci - 4alkyl), haloCi
-4alkyl, and keto; or (ii) a 6-membered non-aromatic
heterocyclic group, which ring is optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, hydroxy,
NR13R14 (wherein R13 and R14 are independently
selected from the group consisting of hydrogen and Ci-
4alkyl), C2-4alkyl, haloC^alkyl and keto; o b) when n
and m are both simultaneously 0, R1 is selected from
the group consisting of:  Ci-6alkoxy;  a monocyclic
saturated or partially unsaturated 5- or 6-membered
heterocyclic group, attached through a carbon atom and
optionally substituted by one, two or three groups
independently selected from the group consisting of
Ci-4alkyl, C(O)Ci-4alkyl, haloCi -4alkyl, halo and
keto;  N-linked pyrrolidinyl, optionally substituted
with one, two or three groups independently selected
from the group consisting of C^alkyl, C(O)Ci_4alkyl,
halo halo and keto; and  oxazolyl or imidazolyl, both
being optionally substituted by Ci-4alkyl;  c) when n
is 1 or 2, and m is 1, R1 is selected from the group
consisting of Ci-4alkyl, benzyl, cyclopropyl, thienyl,
and NR9R10 wherein: o R9 is selected from the group
consisting of hydrogen and Ci-4alkyl, and R10 is
selected from the group consisting of Ci-6 straight
chain alkyl, C3-6cycloalkyl and -(CH2)PZ wherein p is
1, 2 or 3; o Z is a phenyl or a 5- or 6-membered
heterocyclic group, the phenyl or heterocyclic group
being optionally substituted by one, two or three
groups independently selected from the group
consisting of halo and Ci-4alkyl; or o R9 and R10 ,
together with the nitrogen atom to which they are
attached, form a 5-membered aromatic or non-aromatic
heterocyclic group or a 6-membered non-aromatic
heterocyclic group, any of the rings being optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, phenyl and
(in the case of a non-aromatic ring) keto; and  d)
when n is 1 or 2, and m is 0, R1 is selected from the
group consisting of cyano, hydroxy, NH2, a C-linked
5-membered aromatic heterocyclic group optionally
substituted with one, two or three groups
independently selected from the group consisting of
and Cs- cycloalkyl, and NR1 1R12 in which: o R1 1 is
hydrogen and R12 is selected from the group consisting
of SO2Ci-4alkyl, SO2C3-6cycloalkyl, C(O)Ci -4alkyl,
and C(O)C2-4alkenyl; or R1 1 is selected from the
group consisting of C^alkyl and C2-4alkenyl, and R12
is selected from thegroup consisting of SO2Ci-4alkyl,
SO2C3-6cycloalkyl, C(O)Ci -4alkyl, C(O)phenyl and
C(O)C2-4alkenyl or o R1 1 and R12 , together with the
nitrogen atom to which they are attached, form a group
selected from the group consisting of:  (i) a
5-membered aromatic heterocyclic group which is
optionally substituted by one or two groups
independently selected from the group consisting of
d^alkyl, halo, halod- 4alkyl, hydroxy, Cs- cycloalkyl
and Ci_4alkoxy; and  (ii) imidazolyl substituted by
phenyl;  (iii) a 5-membered non-aromatic heterocyclic
group which is substituted by one, two or three groups
independently selected from the group consisting of
keto, hydroxy and C^alkoxy; and  (iv) a 6-membered
non-aromatic heterocyclic group, which is optionally
substituted by one, two or three groups independently
selected from the group consisting of keto, hydroxy
and Ci-4alkoxy; excluding
4-methyl-N-[4-[4,5,6,7-tetrahydro-3-
(trifluoromethyl)-i H-indazol-1- yl]phenyl]-
1,2,3-thiadiazole-5-carboxamide and salts thereof. The
term "halo" refers to fluoro, chloro, bromo or iodo.
The term "d- alkyl" refers to an alkyl group having
from one to six carbon atoms; and the term "Ci
-4alkyl" refers to an alkyl group having from one to
four carbon atoms. Unless otherwise indicated, C^alkyl
or Ci -6alkyl may be a straight chain or branched
alkyl group. For example, a Ci-4alkyl group may be
selected from the group consisting of methyl, ethyl,
n-propyl, i-propyl, n-butyl, i-butyl or t-butyl. A d -
alkyl group may be selected from the group consisting
of a C^alkyl group, , sec-pentyl, n-pentyl, isopentyl,
tert-pentyl and hexyl. For example, Ci-4alkyl is
methyl. The term "C1-5 straight chain alkyl" means
that the group is in a straight chain, for example
methyl, ethyl, propyl, butyl, pentyl and hexyl. The
term "C4-6 branched chain alkyl" means that the
C4-6alkyl group is in a branched chain, for example
t-butyl. "Me" means methyl. "Et" means ethyl. "Ph"
means phenyl. The term "d^alkoxy" refers to the group
-O-d-4alkyl wherein d -4alkyl is as defined above. The
term "C2-4alkenyl" herein refers to a linear or
branched hydrocarbon group containing one or more
carbon-carbon double bonds and having from 2 to 4
carbon atoms. Examples of such groups include ethenyl,
propenyl and butenyl.The term "C3-6CyClOaIkYl" refers
to a cycloalkyl group consisting of from 3 to 6 carbon
atoms, ie cyclopropanyl, cyclobutanyl, cyclopentanyl
and cyclohexanyl. The term refers to a group as
defined above which is substituted with any number of
fluorine, chlorine, bromine, or iodine atoms,
including with mixtures of those atoms. A haloCi
-4alkyl group may, for example contain 1, 2 or 3
halogen atoms. For example, a group may have all
hydrogen atoms replaced with halogen atoms. Examples
of haloC^alkyl groups include fluoromethyl,
difluoromethyl and trifluoromethyl. The term
"3-membered carbocyclic ring" as it appears in the
definition of R6 and R7, refers to the following group
formed by R6 and R7: The term "C-linked 5-membered
aromatic heterocyclic group" as it appears in the
definition of R1 when n is 0 and m is 1 refers to a
C-linked aromatic heterocyclic group which contains
one, two or three heteroatoms selected from the group
consisting of nitrogen, oxygen and sulphur. Examples
include pyrrolyl, pyrrolinyl, pyrazolinyl, oxazolyl,
isoxazoyl, imidazolyl, pyrazolyl, thiadiazolyl,
oxadiazolyl, isothiazolyl, thiazolyl, triazolyl, furyl
and thienyl. The terms "non-aromatic 5- or 6-membered
heterocyclic group" and "aromatic or nonaromatic 5- or
6-membered heterocyclic group" as it appears in the
definition of Z and Z' refer to an aromatic or
non-aromatic 5- or 6-membered group which contains
one, two or three heteroatoms independently selected
from the group consisting of nitrogen, oxygen and
sulfur. Examples of aromatic groups include: pyrrolyl,
pyrazolinyl, oxazolyl, isoxazoyl, imidazolyl,
pyrazolyl, thiadiazolyl, oxadiazolyl, isothiazolyl,
thiazolyl, triazolyl, furyl, thienyl, pyridyl,
thiazinyl, pyridazinyl, pyrimidinyl, pyrazinyl and
triaziny. Examples of nonaromatic groups include
pyrrolidinyl, pyrrolinyl, imidazolidinyl,
pyrazolidinyl, isothiazolyl, thiazolyl,
tetrahydrofuranyl, dioxolanyl, piperidyl, piperazinyl,
morpholinyl, thiomorpholinyl, tetrahydrothienyl,
dioxanyl and dithianyl. The term "4 or 5-membered
non-aromatic heterocyclic group", as it appears in the
definition of R2 and R3, refers to a 4- or 5-membered
non-aromatic ring formed by R2 and R3, together with
the nitrogen to which R2 and R3 are attached, which
ring may contain one, two or three additional
heteroatoms independently selected from the group
consisting of nitrogen, oxygen and sulfur. Examples
include azetidinyl, pyrrolidinyl imidazolidinyl.
pyrazolidinyl, isothiazolyl and thiazolyl.The term
"6-membered non-aromatic heterocyclic group", as it
appears in the definition of R2 and R3, refers to a
6-membered non-aromatic ring formed by R2 and R3,
together with the nitrogen to which R2 and R3 are
attached, which ring may contain one, two or three
additional heteroatoms independently selected from the
group consisting of nitrogen, oxygen and sulfur.
Examples include morpholinyl, thiomorpholinyl,
piperidinyl and piperazinyl. "CO" and "C(=O)" are
interchangeable and represent a carbonyl group. The
term "keto" refers to the group =0. The term
"monocyclic saturated or partially unsaturated 5- or
6-membered heterocyclic group, attached through a
carbon atom", as it appears in the definition of R1
when n and m are both 0, refers to a 5- or 6-membered
ring which is attached through a carbon atom and which
contains one, two or three heteroatoms independently
selected from the group consisting of nitrogen, oxygen
and sulfur. Examples include pyrrolidinyl, pyrrolinyl,
imidazolinyl, imidazolidinyl, piperidyl and
morpholinyl. The term "5-membered aromatic or
non-aromatic heterocyclic group", as it appears in the
definition of R9 and R10 , refers to a 5-membered
aromatic ring or a 5-membered nonaromatic ring, formed
by R9 and R10 , together with the nitrogen to which R9
and R10 are 



attached, which ring may include one, two or three
further heteroatoms selected from the group consisting
of nitrogen, oxygen and sulphur. In one embodiment,
the heterocyclic group contains zero, one or two
further heteroatoms selected from the group consisting
of nitrogen, oxygen and sulphur. Examples include
pyrrolidinyl, imidazolidinyl, pyrazolidinyl,
isothiazolyl, thiazolyl, pyrrolyl, pyrazolinyl,
isoxazoyl, imidazolyl, pyrazolyl, thiadiazolyl,
oxadiazolyl, isothiazolyl, thiazolyl and triazolyl.
The term "6-membered non-aromatic heterocyclic group"
as it appears in the definition of R9 and R10 , refers
to a 6-membered non-aromatic ring, formed by R9 and
R10 , together with the nitrogen to which R9 and R10
are attached, which ring may include one or more
further heteroatoms selected from the group consisting
of nitrogen, oxygen and sulphur. In one embodiment,
the heterocyclic group contains zero, one, two or
three further heteroatoms selected from the group
consisting of nitrogen, oxygen and sulphur. Examples
include piperidyl, piperazinyl, morpholinyl and
thiomorpholinyl. The term "C-linked 5-membered
aromatic heterocyclic group" as it appears in the
definition of R1 when n is 1 or 2 and m is 0, refers
to a C-linked aromatic heterocyclic group which
contains one, two or three heteroatoms selected from
the group consisting of nitrogen, oxygen and sulphur.
Examples include pyrrolyl, pyrrolinyl, pyrazolinyl,
oxazolyl, isoxazoyl, imidazolyl, pyrazolyl,
thiadiazolyl, oxadiazolyl, isothiazolyl, thiazolyl,
triazolyl, furyl and thienyl.The term "5-membered
aromatic heterocyclic group" as it appears in the
definition of R1 1 and R12 when n is 1 or 2, m is 0,
and R1 is NR1 1R12 , refers to a 5-membered aromatic
heterocyclic group, formed by R10 and R1 1 , together
with the nitrogen to which R10 and R1 1 are attached,
which ring may contain one, two or three further
heteroatoms selected from the group consisting of
nitrogen, oxygen and sulphur. Examples include
pyrrolyl, pyrrolinyl, pyrazolinyl, oxazolyl,
isoxazoyl, imidazolyl, pyrazolyl, thiadiazolyl,
oxadiazolyl, isothiazolyl, thiazolyl and triazolyl.
The term "5-membered non-aromatic heterocyclic group"
as it appears in the definition of R1 1 and R12 when n
is 1 or 2, m is 0, and R1 is NR1 1R12 , refers to a
5-membered nonaromatic heterocyclic group, formed by
R10 and R1 1 , together with the nitrogen to which R10
and R1 1 are attached, which ring may contain one, two
or three further heteroatoms selected from the group
consisting of nitrogen, oxygen and sulphur. Examples
include pyrrolidinyl, thiazolidinyl, imidazolidinyl,
pyrazolidinyl and isothiazolidinyl. The term
"6-membered non-aromatic heterocyclic group" as it
appears in the definition of R1 1 and R12 when n is 1
or 2, m is 0, and R1 is NR1 1R12 , refers to a
6-membered nonaromatic heterocyclic group, formed by
R10 and R1 1 , together with the nitrogen to which R10
and R1 1 are attached, which ring may contain one, two
or three further heteroatoms selected from the group
consisting of nitrogen, oxygen and sulphur. Examples
include piperidyl, piperazinyl, morpholinyl and
thiomorpholinyl. Examples of compounds of formula (I)
include: 1. L/
,L/-dimethyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro
-1 H-indazol-1 -yl]benzamide 2.
1-[4-(1-pyrrolidinylcarbonyl)phenyl]-3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1Hindazole 3.
L/-methyl-L/-(phenylmethyl)-4-[3-(trifluoromethyl)-4,5
,6,7-tetrahydro-1 H-indazol-1 - yl]benzamide 4.
L/-ethyl-L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetr
ahydro-1 H-indazol-1 - yl]benzamide 5.
L/-butyl-L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetr
ahydro-1 H-indazol-1 - yl]benzamide 6.
L/-methyl-L/-(2-phenylethyl)-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 - yl]benzamide 7. L/
,L/-dimethyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro
-1 H-indazol-1 - yl]benzenesulfonamide 8.
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}ethanone 9.
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-1-propanone 10.
1-[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)-4,5,6
,7-tetrahydro-1H-indazole 11.
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-2-propanone 12. L/
,L/-dimethyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahy
dro-1 H-indazol-1 - yl]phenyl}acetamide13.
1-{4-[2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3-(trifluo
romethyl)-4,5,6,7-tetrahydro-1/-/- indazole 14.
L/-ethyl-L/-methyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1H-indazol-1- yl]phenyl}acetamide 15.
L/-methyl-L/-(phenylmethyl)-2-{4-[3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1 H-indazol-1 - yl]phenyl}acetamide
16.
L/-butyl-L/-methyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1 H-indazol-1 - yl]phenyl}acetamide 17.
L/-methyl-L/-(2-phenylethyl)-2-{4-[3-(trifluoromethyl)
-4,5,6,7-tetrahydro-1 H-indazol-1 -
yl]phenyl}acetamide 18.
^{^-(i-pyrrolidinylcarbonylJphenyllmethylJ-S-^rifluoro
methyl^. dJ-tetrahydro- 1H-indazole 19.
1-{4-[1-methyl-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)-4, 5,6,7- tetrahydro-1 H-indazole
20. L/
,L/-dimethyl-3-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahy
dro-1 H-indazol-1 - yl]phenyl}propanamide 2 1.
1-{4-[3-oxo-3-(1-pyrrolidinyl)propyl]phenyl}-3-(triflu
oromethyl)-4,5,6,7-tetrahydro-1Hindazole 22.
1-{4-[1-(1-pyrrolidinylcarbonyl)cyclopropyl]phenyl}-3-
(trifluoromethyl)-4, 5,6,7- tetrahydro-1 H-indazole
23.
1-{4-[2-oxo-2-(1-piperidinyl)ethyl]phenyl}-3-(trifluor
omethyl)-4,5,6,7-tetrahydro-1Hindazole 24.
1-{4-[2-(3,3-difluoro-1-pyrrolidinyl)-2-oxoethyl]pheny
l}-3-(trifluoromethyl)-4, 5,6,7- tetrahydro-1
H-indazole 25.
L/-methyl-L/-propyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1 H-indazol-1 - yl]phenyl}acetamide 26.
L/-cyclopentyl-2-{4-[3-(trifluoromethyl)-4, 5,6,
7-tetrahydro-1 H-indazol-1 - yl]phenyl}acetamide 27.
/V-methyl-/\/-(2-thienylmethyl)-2-{4-[3-(trifluorometh
yl)-4,5,6,7-tetrahydro-1H-indazol-
1-yl]phenyl}acetamide 28.
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}acetonitrile 29.
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methanol 30.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazol-1 - yl]phenyl}methyl)acetamide 3 1.
1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2- pyrrolidinone 32.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazol-1 - yl]phenyl}methyl)propanamide 33.
L/-ethyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1 H-indazol-1 - yl]phenyl}methyl)acetamide 34.
1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2- piperidinone35.
1-methyl-5-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-
1/-/-indazol-1-yl]phenyl}-2- pyrrolidinone 36.
L/-[3-(1H-imidazol-1-yl)propyl]-
L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H
indazol- 1 -yl]benzamide 37.
L/-methyl-L/-[2-(2-thienyl)ethyl]-4-[3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1H-indazol-1- yl]benzamide 38.
L/-methyl-L/-[2-(1H-1
,2,4-triazol-1-yl)ethyl]-4-[3-(trifluoromethyl)-4,5,6,
7-tetrahydro- 1H-indazol-1 -yl]benzamide 39.
L/-methyl-L/-(1
,3-thiazol-2-ylmethyl)-4-[3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1 Hindazol- 1 -yl]benzamide 40.
L/-methyl-L/-[2-(1 -methyl-1
H-pyrrol-2-yl)ethyl]-4-[3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1/-/-indazol-1-yl]benzamide 4 1.
L/-methyl-L/-(2-thienylmethyl)-4-[3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1 H-indazol-1 - yl]benzamide 42.
L/-methyl-L/-(3-pyridinylmethyl)-4-[3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1 H-indazol- 1-yl]benzamide 43.
L/-(2-furanylmethyl)-
L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]benzamide 44.
L/-[(4-fluorophenyl)methyl]-
L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/
-/- indazol-1 -yl]benzamide 45.
1-[4-(4-morpholinylcarbonyl)phenyl]-3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1/-/- indazole 46.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)methanesulfonamide 47.
1-{4-[1-fluoro-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)-4, 5,6,7- tetrahydro-1 H-indazole
48. 1-{4-[1
,1-difluoro-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3-(t
rifluoromethyl)-4,5,6,7- tetrahydro-1 H-indazole 49.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazol-1 - yl]phenyl}methyl)methanesulfonamide
50. 1-(4-{[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]methyl}phenyl)-2- pyrrolidinone 5 1.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazol-1 -
yl]phenyl}methyl)-1-pyrrolidinecarboxamide 52.
5-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-2-pyrrolidinone 53.
L/-(1-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}ethyl)acetamide 54.
L/-methyl-L/-(1-{4-[3-(trifluoromethyl)-4,5,6,7-tetrah
ydro-1H-indazol-1- yl]phenyl}ethyl)acetamide 55.
1-[4-(1-acetyl-2-pyrrolidinyl)phenyl]-3-(trifluorometh
yl)-4,5,6,7-tetrahydro-1Hindazole56.
1-(2-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-ind
azol-1-yl]phenyl}ethyl)-2- pyrrolidinone 57. 1-{4-[(1
,1-dioxido-2-isothiazolidinyl)methyl]phenyl}-3-(triflu
oromethyl)-4, 5,6,7- tetrahydro-1 H-indazole 58.
2-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1H-indazol-1- yl]phenyl}methyl)propanamide 59.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)butanamide 60.
L/-({4-[3-(trifluoromethyl)-4, 5,6, 7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2- thiophenecarboxamide
6 1. /V-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)propanamide 62.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)acetamide 63.
L/-methyl-2-phenyl-
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)acetamide 64.
L/-(2-hydroxyethyl)-
L/-methyl-4-[3-(trifluoromethyl)-4,5, 6,7-tetrahydro-1
H-indazol-1 - yl]benzamide 65.
L/-methyl-L/-[2-(methyloxy)ethyl]-4-[3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1H-indazol- 1-yl]benzamide 66.
/V-methyl-L/-[2-(methylamino)ethyl]-4-[3-(trifluoromet
hyl)-4,5,6,7-tetrahydro-1Hindazol- 1 -yl]benzamide 67.
1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}carbonyl)-3- pyrrolidinol 68.
L/-methyl-1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1 H-indazol-1 -
yl]phenyl}carbonyl)-3-pyrrolidinamine 69. 1-[4-(1
-azetidinylcarbonyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 70.
1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}carbonyl)-3- azetidinol 7 1.
(3, 3-difluorocyclobutyl){4-[3-(trifluoromethyl)-4,5,
6,7-tetrahydro-1 H-indazol-1 - yl]phenyl}methanone 72.
1-[4-(1H-imidazol-1-yl)phenyl]-3-(trifluoromethyl)-4,5
,6,7-tetrahydro-1 H-indazole 73.
L/-({4-[3-(trifluoromethyl)-4, 5,6, 7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2- propenamide 74.
L/-(1-methylethenyl)-
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)-2-propenamide 75.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazol-1 - yl]phenyl}methyl)-2-propenamide 76.
1-{4-[(3-methyl-1
,2,4-oxadiazol-5-yl)methyl]phenyl}-3-(trifluoromethyl)
-4,5,6,7- tetrahydro-1 H-indazole 77.
1-{4-[(3-cyclopropyl-1
,2,4-oxadiazol-5-yl)methyl]phenyl}-3-(trifluoromethyl)
-4,5,6,7- tetrahydro-1 H-indazole78.
L/-ethyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]benzamide 79.
L/-methyl-L/-(1-methylethyl)-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 - yl]benzamide 80.
1-[4-(1-piperidinylcarbonyl)phenyl]-3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1/-/-indazole 8 1. L/
,L/-diethyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-
1/-/-indazol-1-yl]benzamide 82.
L/-methyl-4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]benzamide 83.
1-{4-[2-oxo-2-(2-phenyl-1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)-4, 5,6,7- tetrahydro-1 H-indazole
84.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazol-1 - yl]phenyl}methyl)benzamide 85.
1-[4-(1
,3-oxazol-5-yl)phenyl]-3-(trifluoromethyl)-4,5,
6,7-tetrahydro-1 H-indazole 86.
1-[4-(propyloxy)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 87.
1-[4-(1-methyl-1H-imidazol-4-yl)phenyl]-3-(trifluorome
thyl)-4,5,6,7-tetrahydro-1Hindazole 88.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2- propanesulfonamide
89. L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yOphenylJmethylJcyclopropanesulfonamide
90. L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)cyclopentanesulfonamide
9 1. 1-[4-(1
-pyrrolidinylsulfonyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 92.
L/-(2-methylpropyl)-4-[3-(trifluoromethyl)-4,5,6,7-tet
rahydro-1 H-indazol-1 - yl]benzenesulfonamide 93.
1-[4-(4-morpholinylsulfonyl)phenyl]-3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1Hindazole 94.
L/-[2-(methyloxy)ethyl]-4-[3-(trifluoromethyl)-4,5,6,7
-tetrahydro-1 H-indazol-1 - yl]benzenesulfonamide 95.
L/-[2-(1-pyrrolidinyl)ethyl]-4-[3-(trifluoromethyl)-4,
5,6, 7-tetrahydro-1 H-indazol-1 -
yl]benzenesulfonamide 96.
L/-(tetrahydro-2-furanylmethyl)-4-[3-(trifluoromethyl)
-4, 5,6, 7-tetrahydro-1 H-indazol-1 -
yl]benzenesulfonamide 97.
1-[4-(1H-imidazol-1-ylmethyl)phenyl]-3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1Hindazole 98. 1-[4-(1H-1
,2,4-triazol-1-ylmethyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1Hindazole 99.
1-[4-(1H-pyrazol-1-ylmethyl)phenyl]-3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1Hindazole 100. 1-[4-(1 H-1
,2,3-triazol-1-ylmethyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 Hindazole 101 . 1-[4-(2H-1
,2,3-triazol-2-ylmethyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 Hindazole102.
1-{4-[(4-methyl-1H-pyrazol-1-yl)methyl]phenyl}-3-(trif
luoromethyl)-4,5,6,7-tetrahydro- 1H-indazole 103.
1-{4-[(3,5-dimethyl-1H-pyrazol-1-yl)methyl]phenyl}-3-(
trifluoromethyl)-4,5,6,7- tetrahydro-1 H-indazole 104.
3-(trifluoromethyl)-1-(4-{[3-(trifluoromethyl)-1H-pyra
zol-1-yl]methyl}phenyl)-4,5,6,7- tetrahydro-1
H-indazole 105.
3-(trifluoromethyl)-1-(4-{[5-(trifluoromethyl)-1H-pyra
zol-1-yl]methyl}phenyl)-4,5,6,7- tetrahydro-1
H-indazole 



106.
1-(4-{[5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl]me
thyl}phenyl)-3-(trifluoromethyl)- 4,5,6,7-tetrahydro-1
H-indazole 107.
1-(4-{[3-methyl-5-(trifluoromethyl)-1H-pyrazol-1-yl]me
thyl}phenyl)-3-(trifluoromethyl)- 4,5,6,7-tetrahydro-1
H-indazole 108.
1-{4-[(2-methyl-1H-imidazol-1-yl)methyl]phenyl}-3-(tri
fluoromethyl)-4,5,6,7- tetrahydro-1 H-indazole 109.
1-(4-{[2-(1 -methylethyl)-1 H-imidazol-1
-yl]methyl}phenyl)-3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1 H-indazole 110. 1-{4-[(4-phenyl-1
H-imidazol-1 -yl)methyl]phenyl}-3-(trifluoromethyl)-4,
5,6,7- tetrahydro-1 H-indazole 111.
1-{4-[(4-bromo-1H-pyrazol-1-yl)methyl]phenyl}-3-(trifl
uoromethyl)-4,5,6,7-tetrahydro- 1H-indazole 112.
L/-methyl-1H-imidazol-2-yl){4-[3-(trifluoromethyl)-4,5
,6,7-tetrahydro-1H-indazol-1- yl]phenyl}methanone 113.
L/-methyl-L/-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1 H-indazol-1 -yl]phenyl}-1 - pyrrolidinecarboxamide
and salts and solvates thereof. In one embodiment, the
compound is selected from the group consisting of: L/
,L/-dimethyl-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 -yl]benzamide 1-[4-(1
-pyrrolidinylcarbonyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole
L/-methyl-L/-(phenylmethyl)-4-[3-(trifluoromethyl)-4,
5,6, 7-tetrahydro-1 H-indazol-1 - yl]benzamide
L/-ethyl-L/-methyl-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 -yl]benzamide
L/-butyl-L/-methyl-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 -yl]benzamide
L/-methyl-L/-(2-phenylethyl)-4-[3-(trifluoromethyl)-4,
5,6, 7-tetrahydro-1 H-indazol-1 - yl]benzamide L/
,L/-dimethyl-4-[3-(trifluoromethyl)-4, 5,6,
7-tetrahydro-1 H-indazol-1 - yl]benzenesulfonamide
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}ethanone
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-1-propanone
1-[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)-4,5,6
,7-tetrahydro-1 H-indazole
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-2-propanoneL/
,L/-dimethyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahy
dro-1H-indazol-1- yl]phenyl}acetamide
1-{4-[2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3-(trifluo
romethyl)-4,5,6,7-tetrahydro-1/-/- indazole
L/-ethyl-L/-methyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1/-/-indazol-1- yl]phenyl}acetamide
L/-methyl-L/-(phenylmethyl)-2-{4-[3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1/-/-indazol-1- yl]phenyl}acetamide
L/-butyl-L/-methyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1/-/-indazol-1- yl]phenyl}acetamide
L/-methyl-L/-(2-phenylethyl)-2-{4-[3-(trifluoromethyl)
-4,5,6,7-tetrahydro-1/-/-indazol-1-
yl]phenyl}acetamide 1-{[4-(1
-pyrrolidinylcarbonylJphenyllmethylJ-S-^rifluoromethyl
^. dJ-tetrahydro-i Hindazole
1-{4-[1-methyl-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)-4,5,6,7-tetrahydro- 1H-indazole L/
,L/-dimethyl-3-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahy
dro-1H-indazol-1- yl]phenyl}propanamide
1-{4-[3-oxo-3-(1-pyrrolidinyl)propyl]phenyl}-3-(triflu
oromethyl)-4,5,6,7-tetrahydro-1/-/- indazole 1-{4-[1
-(1
-pyrrolidinylcarbonylJcyclopropyOphenylJ-S-^rifluorome
thyl^. dJ-tetrahydro- 1H-indazole
1-{4-[2-oxo-2-(1-piperidinyl)ethyl]phenyl}-3-(trifluor
omethyl)-4,5,6,7-tetrahydro-1/-/- indazole
1-{4-[2-(3,3-difluoro-1
-pyrrolidinyl)-2-oxoethyl]phenyl}-3-(trifluoromethyl)-
4,5,6,7- tetrahydro-1 H-indazole
L/-methyl-L/-propyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1/-/-indazol-1- yl]phenyl}acetamide
L/-cyclopentyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-tetra
hydro-1/-/-indazol-1- yl]phenyl}acetamide
/V-methyl-L/-(2-thienylmethyl)-2-{4-[3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1/-/-indazol-1-
yl]phenyl}acetamide
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazo
l-1-yl]phenyl}acetonitrile
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazo
l-1-yl]phenyl}methanol
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1H-indazol-1- yl]phenyl}methyl)acetamide
1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-ind
azol-1-yl]phenyl}methyl)-2-pyrrolidinone
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1/-/-indazol-1- yl]phenyl}methyl)propanamide
L/-ethyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1H-indazol-1- yl]phenyl}methyl)acetamide
1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1
-yl]phenyl}methyl)-2-piperidinone1-methyl-5-{4-[3-(tri
fluoromethyl)-4,5,6,7-tetrahydro-1 /-/-indazol-1
-yl]phenyl}-2- pyrrolidinone
L/-[3-(1/-/-imidazol-1-yl)propyl]-
L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/
-/- indazol-1 -yl]benzamide
L/-methyl-L/-[2-(2-thienyl)ethyl]-4-[3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1H-indazol-1- yl]benzamide
L/-methyl-L/-[2-(1H-1
,2,4-triazol-1-yl)ethyl]-4-[3-(trifluoromethyl)-4,5,6,
7-tetrahydro-1Hindazol- 1 -yl]benzamide
L/-methyl-L/-(1
,3-thiazol-2-ylmethyl)-4-[3-(trifluoromethyl)-4,5,
6,7-tetrahydro-1 H-indazol-1- yl]benzamide
L/-methyl-L/-[2-(1 -methyl-1
H-pyrrol-2-yl)ethyl]-4-[3-(trifluoromethyl)-4,5,6,7-te
trahydro-1 Hindazol- 1-yl]benzamide
L/-methyl-L/-(2-thienylmethyl)-4-[3-(trifluorornethyl)
-4,5,6,7-tetrahydro-1/-/-indazol-1- yl]benzamide
L/-methyl-L/-(3-pyridinylmethyl)-4-[3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1 H-indazol-1 - yl]benzamide
L/-(2-fu ranylmethyl)-
L/-methyl-4-[3-(trifluoromethyl)-4,5, 6,7-tetrahydro-1
H-indazol-1 - yl]benzamide and
L/-[(4-fluorophenyl)methyl]-
L/-methyl-4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 - yl]benzamide. In one embodiment, the
compound is selected from the group consisting of: L/
,L/-dimethyl-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 -yl]benzamide
1-[4-(1-pyrrolidinylcarbonyl)phenyl]-3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1H-indazole
L/-methyl-L/-(phenylmethyl)-4-[3-(trifluoromethyl)-4,
5,6, 7-tetrahydro-1 H-indazol-1 - yl]benzamide
L/-ethyl-L/-methyl-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 -yl]benzamide
L/-butyl-L/-methyl-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 -yl]benzamide
L/-methyl-L/-(2-phenylethyl)-4-[3-(trifluoromethyl)-4,
5,6, 7-tetrahydro-1 H-indazol-1 - yl]benzamide L/
,L/-dimethyl-4-[3-(trifluoromethyl)-4, 5,6,
7-tetrahydro-1 H-indazol-1 - yl]benzenesulfonamide
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}ethanone
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-1-propanone
1-[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)-4,5,6
,7-tetrahydro-1 H-indazole
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-2-propanone L/
,L/-dimethyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahy
dro-1H-indazol-1- yl]phenyl}acetamide
1-{4-[2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3-(trifluo
romethyl)-4,5,6,7-tetrahydro-1Hindazole
L/-ethyl-L/-methyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1H-indazol-1-
yl]phenyl}acetamide/V-methyl-/V-(phenylmethyl)-2-{4-[3
-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazol-1-
yl]phenyl}acetamide
L/-butyl-L/-methyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1/-/-indazol-1- yl]phenyl}acetamide
L/-methyl-L/-(2-phenylethyl)-2-{4-[3-(trifluoromethyl)
-4,5,6,7-tetrahydro-1 H-indazol-1 -
yl]phenyl}acetamide 1-{[4-(1
-pyrrolidinylcarbonyl)phenyl]methyl}-3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1 Hindazole
1-{4-[1-methyl-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)-4,5,6,7-tetrahydro- 1H-indazole L/
,L/-dimethyl-3-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahy
dro-1H-indazol-1- yl]phenyl}propanamide
1-{4-[3-oxo-3-(1-pyrrolidinyl)propyl]phenyl}-3-(triflu
oromethyl)-4,5,6,7-tetrahydro-1/-/- indazole 1-{4-[1
-(1
-pyrrolidinylcarbonylJcyclopropyOphenylJ-S-^rifluorome
thyl^. dJ-tetrahydro- 1H-indazole
1-{4-[2-oxo-2-(1-piperidinyl)ethyl]phenyl}-3-(trifluor
omethyl)-4,5,6,7-tetrahydro-1/-/- indazole
1-{4-[2-(3,3-difluoro-1-pyrrolidinyl)-2-oxoethyl]pheny
l}-3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1/-/-indazole
L/-methyl-L/-propyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1/-/-indazol-1- yl]phenyl}acetamide
L/-cyclopentyl-2-{4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 - yl]phenyl}acetamide
L/-methyl-L/-(2-thienylmethyl)-2-{4-[3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1 H-indazol-1 -
yl]phenyl}acetamide {4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 -yl]phenyl}acetonitrile
{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methanol
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1H-indazol-1- yl]phenyl}methyl)acetamide
1-({4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2-pyrrolidinone
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1H-indazol-1- yl]phenyl}methyl)propanamide
L/-ethyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1H-indazol-1- yl]phenyl}methyl)acetamide
1-({4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2-piperidinone
1-methyl-5-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-
1 H-indazol-1 -yl]phenyl}-2- pyrrolidinone
L/-[3-(1H-imidazol-1-yl)propyl]-
L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H
indazol- 1-yl]benzamide
L/-methyl-L/-[2-(2-thienyl)ethyl]-4-[3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1 H-indazol-1-
yl]benzamideL/-methyl-L/-[2-(1H-1
,2,4-triazol-1-yl)ethyl]-4-[3-(trifluoromethyl)-4,5,6,
7-tetrahydro-1Hindazol- 1 -yl]benzamide
L/-methyl-L/-(1
,3-thiazol-2-ylmethyl)-4-[3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1H-indazol-1- yl]benzamide
L/-methyl-L/-[2-(1 -methyl-1
H-pyrrol-2-yl)ethyl]-4-[3-(trifluoromethyl)-4,5,6,7-te
trahydro-1 Hindazol- 1 -yl]benzamide
L/-methyl-L/-(2-thienylmethyl)-4-[3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1/-/-indazol-1- yl]benzamide
L/-methyl-L/-(3-pyridinylmethyl)-4-[3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1/-/-indazol-1- yl]benzamide
L/-(2-furanylmethyl)-
L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/
-/-indazol-1- yl]benzamide
L/-[(4-fluorophenyl)methyl]-
L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/
-/-indazol-1- yl]benzamide
1-[4-(4-morpholinylcarbonyl)phenyl]-3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1 H-indazole
/V-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)methanesulfonamide and
salts and solvates thereof. In one embodiment, the
compound is selected from the group consisting of: 1.
1-{4-[1-fluoro-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)-4, 5,6,7- tetrahydro-1 H-indazole
2. 1-{4-[1
,1-difluoro-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3-(t
rifluoromethyl)-4, 5,6,7- tetrahydro-1 H-indazole 3.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1H-indazol-1- yl]phenyl}methyl)methanesulfonamide
4. 1-(4-{[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]methyl}phenyl)-2- pyrrolidinone 5.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4, 5,6,
7-tetrahydro-1 H-indazol-1 -yl]phenyl}methyl)-
1-pyrrolidinecarboxamide 6.
5-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-2-pyrrolidinone 7. L/-(1
-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}ethyl)acetamide 8.
L/-methyl-L/-(1-{4-[3-(trifluoromethyl)-4,5,6,7-tetrah
ydro-1H-indazol-1- yl]phenyl}ethyl)acetamide 9.
1-[4-(1
-acetyl-2-pyrrolidinyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 10.
1-(2-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}ethyl)-2- pyrrolidinone 11.
1-{4-[(1
,1-dioxido-2-isothiazolidinyl)methyl]phenyl}-3-(triflu
oromethyl)-4, 5,6,7- tetrahydro-1 H-indazole 12.
2-methyl-
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)propanamide 13.
L/-({4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)butanamide14.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-inda
zol-1-yl]phenyl}methyl)-2- thiophenecarboxamide 15.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-inda
zol-1- yl]phenyl}methyl)propanamide 16.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-in
dazol-1-yl]phenyl}methyl)acetamide 17.
L/-methyl-2-phenyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7
-tetrahydro-1 H-indazol-1 - yl]phenyl}methyl)acetamide
18.
L/-(2-hydroxyethyl)-L/-methyl-4-[3-(trifluoromethyl)-4
, 5,6, 7-tetrahydro-1 H-indazol-1 - yl]benzamide 19.
L/-methyl-L/-[2-(methyloxy)ethyl]-4-[3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1 H-indazol-1 - yl]benzamide 20.
/V-methyl-L/-[2-(methylamino)ethyl]-4-[3-(trifluoromet
hyl)-4,5,6,7-tetrahydro-1Hindazol- 1-yl]benzamide 2 1.
1-({4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}carbonyl)-3- pyrrolidinol 22.
L/-methyl-1 -({4-[3-(trifluoromethyl)-4, 5,6,
7-tetrahydro-1 H-indazol-1 -yl]phenyl}carbonyl)-
3-pyrrolidinamine 23.
1-[4-(1-azetidinylcarbonyl)phenyl]-3-(trifluoromethyl)
-4,5,6,7-tetrahydro-1H-indazole 24.
1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}carbonyl)-3- azetidinol 25.
(3,3-difluorocyclobutyl){4-[3-(trifluoromethyl)-4,5,6,
7-tetrahydro-1 H-indazol-1 - yl]phenyl}methanone 26.
1-[4-(1 H-imidazol-1
-yl)phenyl]-3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazole 27.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2- propenamide 



28.
L/-(1-methylethenyl)-L/-({4-[3-(trifluoromethyl)-4,5,6
,7-tetrahydro-1 H-indazol-1 -
yl]phenyl}methyl)-2-propenamide 29.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4, 5,6,
7-tetrahydro-1 H-indazol-1 -yl]phenyl}methyl)-
2-propenamide 30. 1-{4-[(3-methyl-1
,2,4-oxadiazol-5-yl)methyl]phenyl}-3-(trifluoromethyl)
-4, 5,6,7- tetrahydro-1 H-indazole 3 1.
1-{4-[(3-cyclopropyl-1
,2,4-oxadiazol-5-yl)methyl]phenyl}-3-(trifluoromethyl)
-4,5,6,7- tetrahydro-1 H-indazole 32.
L/-ethyl-4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]benzamide 33. L/-methyl-L/-(1
-methylethyl)-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1 H-indazol-1 - yl]benzamide 34. 1-[4-(1
-piperidinylcarbonyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 35. L/
,L/-diethyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-
1 H-indazol-1 -yl]benzamide 36.
L/-methyl-4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]benzamide 37.
1-{4-[2-oxo-2-(2-phenyl-1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)-4,5,6,7- tetrahydro-1 H-indazole38.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1H-indazol-1- yl]phenyl}methyl)benzamide 39.
1-[4-(1
,3-oxazol-5-yl)phenyl]-3-(trifluoromethyl)-4,5,6,7-tet
rahydro-1 H-indazole 40.
1-[4-(propyloxy)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 4 1.
1-[4-(1-methyl-1/-/-imidazol-4-yl)phenyl]-3-(trifluoro
methyl)-4,5,6,7-tetrahydro-1/-/- indazole 42.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-inda
zol-1-yl]phenyl}methyl)-2- propanesulfonamide 43.
/V-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)cyclopropanesulfonamide
44. /V-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)cyclopentanesulfonamide
45. 1-[4-(1
-pyrrolidinylsulfonyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 46.
L/-(2-methylpropyl)-4-[3-(trifluoromethyl)-4,5,6,7-tet
rahydro-1 H-indazol-1 - yl]benzenesulfonamide 47.
1-[4-(4-morpholinylsulfonyl)phenyl]-3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1 H-indazole 48.
L/-[2-(methyloxy)ethyl]-4-[3-(trifluoromethyl)-4,5,6,7
-tetrahydro-1 H-indazol-1 - yl]benzenesulfonamide 49.
L/-[2-(1
-pyrrolidinyl)ethyl]-4-[3-(trifluoromethyl)-4, 5,6,
7-tetrahydro-1 H-indazol-1 - yl]benzenesulfonamide 50.
L/-(tetrahydro-2-furanylmethyl)-4-[3-(trifluoromethyl)
-4, 5,6,7-tetrahydro-1 H-indazol-1 -
yl]benzenesulfonamide 5 1. 1-[4-(1 H-imidazol-1
-ylmethyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 52. 1-[4-(1
H-1,2,4-triazol-1
-ylmethyl)phenyl]-3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 Hindazole 53. 1-[4-(1 H-pyrazol-1
-ylmethyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 54. 1-[4-(1 H-1
,2,3-triazol-1
-ylmethyl)phenyl]-3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 Hindazole 55. 1-[4-(2H-1
,2,3-triazol-2-ylmethyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 Hindazole 56. 1-{4-[(4-methyl-1
H-pyrazol-1
-yl)methyl]phenyl}-3-(trifluoromethyl)-4,5,6,7-tetrahy
dro- 1H-indazole 57. 1-{4-[(3,5-dimethyl-1 H-pyrazol-1
-yl)methyl]phenyl}-3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1 H-indazole 58.
3-(trifluoromethyl)-1-(4-{[3-(trifluoromethyl)-1
H-pyrazol-1 -yl]methyl}phenyl)-4, 5,6,7- tetrahydro-1
H-indazole 59.
3-(trifluoromethyl)-1-(4-{[5-(trifluoromethyl)-1
H-pyrazol-1 -yl]methyl}phenyl)-4, 5,6,7- tetrahydro-1
H-indazole 60. 1-(4-{[5-methyl-3-(trifluoromethyl)-1
H-pyrazol-1 -yl]methyl}phenyl)-3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1 H-indazole 6 1.
1-(4-{[3-methyl-5-(trifluoromethyl)-1 H-pyrazol-1
-yl]methyl}phenyl)-3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1 H-indazole62.
1-{4-[(2-methyl-1H-imidazol-1-yl)methyl]phenyl}-3-(tri
fluoromethyl)-4,5,6,7-tetrahydro- 1H-indazole 63.
1-(4-{[2-(1 -methylethyl)-1 H-imidazol-1
-yl]methyl}phenyl)-3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1 H-indazole 64.
1-{4-[(4-phenyl-1/-/-imidazol-1-yl)methyl]phenyl}-3-(t
rifluoromethyl)-4,5,6,7-tetrahydro- 1H-indazole 65.
1-{4-[(4-bromo-1 H-pyrazol-1
-yl)methyl]phenyl}-3-(trifluoromethyl)-4,5,6,7-tetrahy
dro- 1H-indazole 66. L/-methyl-1
H-imidazol-2-yl){4-[3-(trifluoromethyl)-4,5,6,7-tetrah
ydro-1 H-indazol-1 - yl]phenyl}methanone 67.
L/-methyl-L/-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1 H-indazol-1 -yl]phenyl}-1- pyrrolidinecarboxamide
and salts and solvates thereof. The present invention
also provides a compound of formula (A), or a salt, or
solvate thereof: (A) wherein:  q is Oor i ;  n is 0,
1, or 2;  X is CR6R7, where R6 and R7 are each
independently selected from the group consisting of
hydrogen, methyl and fluoro, but R6 and R7 are not
both simultaneously methyl; or, when n is 1, R6 and R7
together with the carbon atom to which they are
attached, form a 3-membered carbocyclic ring;  Y is
selected from the group consisting of CO, NR8CO, SO,
SO2 and NR8SO2;  R8 is selected from the group
consisting of hydrogen, C2-4alkenyl and d^alkyl;  m is
0 or 1; and  a) when n is 0 and m = 1, then R1 is
selected from the group consisting of (i) Ci-4alkyl,
(ii) a C-linked 5-membered aromatic heterocyclic group
optionally substituted with methyl, (iii) NHR2 and
(iv) NR2 R3, wherein: R2 is selected from the group
consisting of C-i- straight chain alkyl, C4- 6branched
chain alkyl and a group -(CH2)PZ wherein p is 1, 2 or
3;  Z is hydroxy, methoxy, NHMe, phenyl or a 5- or
6-membered non-aromatic heterocyclic group, the phenyl
or heterocyclic group being optionally substituted by
one, two or three groups independently selected from
the group consisting of halo, wherein when Y is CO, R2
is not (CH2)2pyrrolidinyl;  R2 is selected from the
group consisting of methyl and ethyl;  R3 is selected
from the group consisting of Ci-6alkyl and a group
-(CH2)PZ' wherein p is 1, 2 or 3;  Z' is hydroxy,
methoxy, NHMe, phenyl or a 5- or 6-membered
non-aromatic or aromatic heterocyclic group, the
phenyl or heterocyclic group being optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, or  R2 and
R3, together with the nitrogen atom to which they are
attached, form: (i) a 4 or 5-membered non-aromatic
heterocyclic group, which ring is optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, hydroxy,
NR13R14 (wherein R13 and R14 are independently
selected from the group consisting of hydrogen and Ci
- alkyl), haloCi -4alkyl, and keto; or (ii) a
6-membered non-aromatic heterocyclic group, which ring
is optionally substituted by one, two or three groups
independently selected from the group consisting of
halo, hydroxy, NR13R14 (wherein R13 and R14 are
independently selected from the group consisting of
hydrogen and Ci- 4alkyl), C2-4alkyl, haloC^alkyl and
keto; o b) when n and m are both simultaneously 0, R1
is selected from the group consisting of:  Ci-6alkoxy;
a monocyclic saturated or partially unsaturated 5- or
6-membered heterocyclic group, attached through a
carbon atom and optionally substituted by one, two or
three groups independently selected from the group
consisting of Ci-4alkyl, C(O)Ci-4alkyl, haloCi
-4alkyl, halo and keto;  N-linked pyrrolidinyl,
optionally substituted with one, two or three groups
independently selected from the group consisting of
C^alkyl, C(O)Ci -4alkyl, halo halo and keto; and
oxazolyl or imidazolyl, both being optionally
substituted by Ci-4alkyl;  c) when n is 1 or 2, and m
is 1, R1 is selected from the group consisting of
Ci-4alkyl, benzyl, cyclopropyl, thienyl, and NR9R10
wherein:o R9 is selected from the group consisting of
hydrogen and Ci-4alkyl, and R10 is selected from the
group consisting of Ci_6 straight chain alkyl, Cs-
cycloalkyl and -(CH2)PZ wherein p is 1, 2 or 3; o Z is
a phenyl or a 5- or 6-membered heterocyclic group, the
phenyl or heterocyclic group being optionally
substituted by one, two or three groups independently
selected from the group consisting of halo and
Ci-4alkyl; or o R9 and R10 , together with the
nitrogen atom to which they are attached, form a
5-membered aromatic or non-aromatic heterocyclic group
or a 6-membered non-aromatic heterocyclic group, any
of the rings being optionally substituted by one, two
or three groups independently selected from the group
consisting of halo, phenyl and (in the case of a
non-aromatic ring) keto; and d) when n is 1 or 2, and
m is 0, R1 is selected from the group consisting of
cyano, hydroxy, NH2, a C-linked 5-membered aromatic
heterocyclic group optionally substituted with one,
two or three groups independently selected from the
group consisting of and Cs- cycloalkyl, and NR1 1R12
in which: o R1 1 is hydrogen and R12 is selected from
the group consisting of SO2C -i-4alkyl,
SO2C3-6cycloalkyl, C(O)Ci -4alkyl, and
C(O)C2-4alkenyl; or R1 1 is selected from the group
consisting of C^alkyl and C2-4alkenyl, and R12 is
selected from the group consisting of SO2Ci-4alkyl,
SO2C3-6cycloalkyl, C(O)Ci -4alkyl, C(O)phenyl and
C(O)C2-4alkenyl or o R1 1 and R12 , together with the
nitrogen atom to which they are attached, form a group
selected from the group consisting of:  (i) a
5-membered aromatic heterocyclic group which is
optionally substituted by one or two groups
independently selected from the group consisting of
C^alkyl, halo, haloCi -4alkyl, hydroxy, Cs- cycloalkyl
and Ci-4alkoxy; and  (ii) imidazolyl substituted by
phenyl;  (iii) a 5-membered non-aromatic heterocyclic
group which is substituted by one, two or three groups
independently selected from the group consisting of
keto, hydroxy and and  (iv) a 6-membered non-aromatic
heterocyclic group, which is optionally substituted by
one, two or three groups independently selected from
the group consisting of keto, hydroxy and Ci-4alkoxy;
with the proviso that the compound is not
4-methyl-N-[4-[4,5,6,7-tetrahydro-3-
(trifluoromethyl)-1 H-indazol-1-yl]phenyl]-
1,2,3-thiadiazole-5-carboxamide and salts thereof, or
a compound in which simultaneously n=0, m=1 , q=0,
Y=CO and R1 is selected from the group consisting of:
NMe2, pyrrolidinyl, NMeCH2Ph, morpholinyl, piperidyl,
NHEt, NEt2, NHMe, NHCH2-tetrahydrofuran-2-yl,
NH(CH2)2Ph, NH(CH2)Ph, NHtBu and NH(CH2)3OMe.Examples
of compounds of formula (A) include: L/
,L/-dimethyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro
-1/-/-indazol-1-yl]benzamide
L/-ethyl-L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetr
ahydro-1/-/-indazol-1-yl]benzamide
L/-butyl-L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetr
ahydro-1/-/-indazol-1-yl]benzamide
L/-methyl-L/-(2-phenylethyl)-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 - yl]benzamide L/
,L/-dimethyl-4-[3-(trifluoromethyl )-4,
5,6,7-tetrahydro-1 H-indazol-1 - yl]benzenesulfonamide
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}ethanone
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-1-propanone
1-[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)-4,5,6
,7-tetrahydro-1H-indazole 1-{4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 -yl]phenyl}-2-propanone
L/
,L/-dimethyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahy
dro-1H-indazol-1- yl]phenyl}acetamide
1-{4-[2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3-(trifluo
romethyl)-4,5,6,7-tetrahydro-1Hindazole
L/-ethyl-L/-methyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1H-indazol-1- yl]phenyl}acetamide
L/-methyl-L/-(phenylmethyl)-2-{4-[3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1H-indazol-1- yl]phenyl}acetamide
L/-butyl-L/-methyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1H-indazol-1- yl]phenyl}acetamide
L/-methyl-L/-(2-phenylethyl)-2-{4-[3-(trifluoromethyl)
-4, 5,6,7-tetrahydro-1 H-indazol-1 -
yl]phenyl}acetamide 1-{[4-(1
-pyrrolidinylcarbonylJphenyllmethylJ-S-^rifluoromethyl
^. dJ-tetrahydro-i Hindazole
1-{4-[1-methyl-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)-4,5,6,7-tetrahydro- 1H-indazole L/
,L/-dimethyl-3-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahy
dro-1H-indazol-1- yl]phenyl}propanamide
1-{4-[3-oxo-3-(1-pyrrolidinyl)propyl]phenyl}-3-(triflu
oromethyl)-4,5,6,7-tetrahydro-1Hindazole
1-{4-[1-(1-pyrrolidinylcarbonyl)cyclopropyl]phenyl}-3-
(trifluoromethyl)-4,5,6,7-tetrahydro- 1H-indazole
1-{4-[2-oxo-2-(1-piperidinyl)ethyl]phenyl}-3-(trifluor
omethyl)-4,5,6,7-tetrahydro-1Hindazole
1-{4-[2-(3,3-difluoro-1-pyrrolidinyl)-2-oxoethyl]pheny
l}-3-(trifluoromethyl)-4,5,6,7- tetrahydro-1
H-indazole
L/-methyl-L/-propyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1H-indazol-1- yl]phenyl}acetamide
L/-cyclopentyl-2-{4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 -
yl]phenyl}acetamide/V-methyl-/V-(2-thienylmethyl)-2-{4
-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazol-
1- yl]phenyl}acetamide
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazo
l-1-yl]phenyl}acetonitrile
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazo
l-1-yl]phenyl}methanol
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1/-/-indazol-1- yl]phenyl}methyl)acetamide
1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-ind
azol-1-yl]phenyl}methyl)-2-pyrrolidinone
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1/-/-indazol-1- yl]phenyl}methyl)propanamide
L/-ethyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1H-indazol-1- yl]phenyl}methyl)acetamide
1-({4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2-piperidinone
1-methyl-5-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-
1 H-indazol-1 -yl]phenyl}-2- pyrrolidinone
L/-[3-(1H-imidazol-1-yl)propyl]-
L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H
indazol- 1-yl]benzamide
L/-methyl-L/-[2-(2-thienyl)ethyl]-4-[3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1H-indazol-1- yl]benzamide
L/-methyl-L/-[2-(1H-1
,2,4-triazol-1-yl)ethyl]-4-[3-(trifluoromethyl)-4,5,6,
7-tetrahydro-1Hindazol- 1-yl]benzamide L/-methyl-L/-(1
,3-thiazol-2-ylmethyl)-4-[3-(trifluoromethyl)-4,5,
6,7-tetrahydro-1 H-indazol-1 - yl]benzamide) 



L/-methyl-L/-[2-(1 -methyl-1
H-pyrrol-2-yl)ethyl]-4-[3-(trifluoromethyl)-4,5,6,7-te
trahydro-1 Hindazol- 1-yl]benzamide
L/-methyl-L/-(2-thienylmethyl)-4-[3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1 H-indazol-1 - yl]benzamide
L/-methyl-L/-(3-pyridinylmethyl)-4-[3-(trifluoromethyl
)-4, 5,6,7-tetrahydro-1 H-indazol-1 - yl]benzamide
L/-(2-fu ranylmethyl)-
L/-methyl-4-[3-(trifluoromethyl)-4,5, 6,7-tetrahydro-1
H-indazol-1- yl]benzamide L/-[(4-fluorophenyl)methyl]-
L/-methyl-4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 - yl]benzamide
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)methanesulfonamide
1-{4-[1-fluoro-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)-4,5,6,7-tetrahydro- 1H-indazole
1-{4-[1
,1-difluoro-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3-(t
rifluoromethyl)-4, 5,6,7- tetrahydro-1 H-indazole
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1H-indazol-1- yl]phenyl}methyl)methanesulfonamide
1-(4-{[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1
-yl]methyl}phenyl)-2-pyrrolidinoneL/-methyl-L/-({4-[3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1 /-/-indazol-1
-yl]phenyl}methyl)-1 - pyrrolidinecarboxamide
5-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-inda
zol-1-yl]phenyl}-2-pyrrolidinone
L/-(1-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazol-1-yl]phenyl}ethyl)acetamide
L/-methyl-L/-(1-{4-[3-(trifluoromethyl)-4,5,6,7-tetrah
ydro-1H-indazol-1- yl]phenyl}ethyl)acetamide
1-[4-(1-acetyl-2-pyrrolidinyl)phenyl]-3-(trifluorometh
yl)-4,5,6,7-tetrahydro-1/-/-indazole
1-(2-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-i
ndazol-1-yl]phenyl}ethyl)-2-pyrrolidinone 1-{4-[(1
,1-dioxido-2-isothiazolidinyl)methyl]phenyl}-3-(triflu
oromethyl)-4,5,6,7-tetrahydro- 1H-indazole
2-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1/-/-indazol-1- yl]phenyl}methyl)propanamide
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-in
dazol-1-yl]phenyl}methyl)butanamide
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-in
dazol-1-yl]phenyl}methyl)-2- thiophenecarboxamide
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-in
dazol-1-yl]phenyl}methyl)propanamide
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-in
dazol-1-yl]phenyl}methyl)acetamide L/-methyl-2-phenyl-
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-in
dazol-1- yl]phenyl}methyl)acetamide
L/-(2-hydroxyethyl)-
L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/
-/-indazol-1- yl]benzamide
L/-methyl-L/-[2-(methyloxy)ethyl]-4-[3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1/-/-indazol-1- yl]benzamide
/V-methyl-/V-[2-(methylamino)ethyl]-4-[3-(trifluoromet
hyl)-4,5,6,7-tetrahydro-1/-/-indazol-1- yl]benzamide
1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-ind
azol-1-yl]phenyl}carbonyl)-3-pyrrolidinol
L/-methyl-1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1/-/-indazol-1-yl]phenyl}carbonyl)-3-
pyrrolidinamine
1-[4-(1-azetidinylcarbonyl)phenyl]-3-(trifluoromethyl)
-4,5,6,7-tetrahydro-1/-/-indazole
1-({4-[3-(trifluoromethyl)-4, 5,6, 7-tetrahydro-1
H-indazol-1 -yl]phenyl}carbonyl)-3-azetidinol
(3,3-difluorocyclobutyl){4-[3-(trifluoromethyl)-4,5,6,
7-tetrahydro-1/-/-indazol-1- yl]phenyl}methanone
1-[4-(1 H-imidazol-1
-yl)phenyl]-3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazole
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-in
dazol-1-yl]phenyl}methyl)-2- propenamide
L/-(1-methylethenyl)-
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)-2-propenamide
L/-methyl-L/-({4-[3-(trifluoromethyl)-4, 5,6,
7-tetrahydro-1 H-indazol-1 -yl]phenyl}methyl)-2-
propenamide 1-{4-[(3-methyl-1
,2,4-oxadiazol-5-yl)methyl]phenyl}-3-(trifluoromethyl)
-4,5,6,7-tetrahydro- 1H-indazole1-{4-[(3-cyclopropyl-1
,2,4-oxadiazol-5-yl)methyl]phenyl}-3-(trifluoromethyl)
-4, 5,6,7- tetrahydro-1 H-indazole
L/-methyl-L/-(1-methylethyl)-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1/-/-indazol-1- yl]benzamide
1-{4-[2-oxo-2-(2-phenyl-1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)-4,5,6,7-tetrahydro- 1H-indazole
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1/-/-indazol-1- yl]phenyl}methyl)benzamide 1-[4-(1
,3-oxazol-5-yl)phenyl]-3-(trifluoromethyl)-4,5,6,7-tet
rahydro-1 H-indazole
1-[4-(propyloxy)phenyl]-3-(trifluoromethyl)-4,5,6,7-te
trahydro-1 H-indazole 1-[4-(1 -methyl-1
H-imidazol-4-yl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-inda
zol-1-yl]phenyl}methyl)-2- propanesulfonamide
/V-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-inda
zol-1- yl]phenyl}methyl)cyclopropanesulfonamide
/V-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-inda
zol-1- yl]phenyl}methyl)cyclopentanesulfonamide
1-[4-(1
-pyrrolidinylsulfonyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole
L/-(2-methylpropyl)-4-[3-(trifluoromethyl)-4,5,6,7-tet
rahydro-1H-indazol-1- yl]benzenesulfonamide
1-[4-(4-morpholinylsulfonyl)phenyl]-3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1 H-indazole
L/-[2-(methyloxy)ethyl]-4-[3-(trifluoromethyl)-4,5,6,7
-tetrahydro-1H-indazol-1- yl]benzenesulfonamide
L/-[2-(1-pyrrolidinyl)ethyl]-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1H-indazol-1- yl]benzenesulfonamide
L/-(tetrahydro-2-furanylmethyl)-4-[3-(trifluoromethyl)
-4,5,6,7-tetrahydro-1H-indazol-1-
yl]benzenesulfonamide 1-[4-(1 H-imidazol-1
-ylmethyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 1-[4-(1
H-1,2,4-triazol-1
-ylmethyl)phenyl]-3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazole 1-[4-(1 H-pyrazol-1
-ylmethyl)phenyl]-3-(trifluoromethyl)-4,5,
6,7-tetrahydro-1 H-indazole 1-[4-(1 H-1 ,2,3-triazol-1
-ylmethyl)phenyl]-3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazole 1-[4-(2H-1 ,2,
3-triazol-2-ylmethyl)phenyl]-3-(t pfluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 1-{4-[(4-methyl-1
H-pyrazol-1
-yl)methyl]phenyl}-3-(trifluoromethyl)-4,5,6,7-tetrahy
dro-1 Hindazole 1-{4-[(3,5-dimethyl-1 H-pyrazol-1
-yl)methyl]phenyl}-3-(trifluoromethyl)-4, 5,6,
7-tetrahydro- 1H-indazole
3-(trifluoromethyl)-1-(4-{[3-(trifluoromethyl)-1
H-pyrazol-1 -yl]methyl}phenyl)-4, 5,6,7- tetrahydro-1
H-indazole
3-(trifluoromethyl)-1-(4-{[5-(trifluoromethyl)-1
H-pyrazol-1 -yl]methyl}phenyl)-4, 5,6,7- tetrahydro-1
H-indazole 1-(4-{[5-methyl-3-(trifluoromethyl)-1
H-pyrazol-1 -yl]methyl}phenyl)-3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1
H-indazole1-(4-{[3-methyl-5-(trifluoromethyl)-1
H-pyrazol-1 -yl]methyl}phenyl)-3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1 H-indazole
1-{4-[(2-methyl-1H-imidazol-1-yl)methyl]phenyl}-3-(tri
fluoromethyl)-4,5,6,7-tetrahydro-1/-/- indazole
1-(4-{[2-(1 -methylethyl)-1 H-imidazol-1
-yl]methyl}phenyl)-3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1 H-indazole 1-{4-[(4-phenyl-1
/-/-imidazol-1
-yl)methyl]phenyl}-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 Hindazole 1-{4-[(4-bromo-1
H-pyrazol-1
-yl)methyl]phenyl}-3-(trifluoromethyl)-4,5,6,7-tetrahy
dro-1 Hindazole L/-methyl-1
H-imidazol-2-yl){4-[3-(trifluoromethyl)-4,5,6,7-tetrah
ydro-1 H-indazol-1 - yl]phenyl}methanone
L/-methyl-L/-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1 H-indazol-1 -yl]phenyl}-1- pyrrolidinecarboxamide
and salts and solvates thereof. In one embodiment, a
compound of formula (I) is a compound in which n=0 and
m=1 , that is to say a compound of formula (Ia), in
which q, Y and R1 are as set out for formula (I)
above, excluding 4-methyl-N-[4-[4,5,6,7-tetrahydro-3-
(trifluoromethyl)-i H-indazol-1 - yl]phenyl]-
1,2,3-thiadiazole-5-carboxamide and salts and solvates
thereof: (Ia) In one embodiment, in formula (Ia), q is
0. In one embodiment, in formula (Ia), Y is selected
from the group consisting of CO, SO2 and NMeCO. In one
embodiment, Y is CO or SO2. In a further embodiment, Y
is CO. In one embodiment, in formula (Ia), R1 is
C^alkyl. In one embodiment, in formula (Ia), R1 is a
C-linked 5-membered aromatic heterocyclic group
optionally substituted by methyl. In one embodiment,
in formula (Ia), R1 is selected from the group
consisting of pyrrolyl, pyrrolinyl, pyrazolinyl,
oxazolyl, isoxazoyl, imidazolyl,pyrazolyl,
oxadiazolyl, isothiazolyl, thiazolyl, triazolyl, furyl
and thienyl, each group being optionally substituted
by methyl. In one embodiment, in formula (Ia), R1 is
imidazolyl optionally substituted with methyl. In one
embodiment, in formula (Ia), R1 is a group NHR2
wherein R2 is selected from the group consisting of Ci
-6straight chain alkyl and C4-6branched chain alkyl.
In one embodiment, in formula (Ia), R1 is a group NHR2
wherein R2 is selected from the group consisting of
methyl and ethyl. In one embodiment, in formula (Ia),
R1 is a group NHR2 wherein R2 is a group -(CH2)PZ
wherein p is 1, 2 or 3, and Z is selected from the
group consisting of hydroxy, methoxy and NHMe. In one
embodiment, in formula (Ia), R1 is a group NHR2
wherein R2 is a group -(CH2)PZ wherein p is 1, 2 or 3,
and Z is selected from the group consisting of phenyl,
imidazolyl, thienyl, triazolyl, thiazolyl, pyrrolyl,
pyridyl, furanyl, pyrrolidynl and tetrahydrofuranyl,
each group being optionally substituted by one or two
groups independently selected from the group
consisting of halo, wherein when Y is CO, R2 is not
(CH2)2pyrrolidinyl. In one embodiment, in formula
(Ia), R1 is NR2R3, wherein R2 is selected from the
group consisting of methyl and ethyl; and R3 is d -
alkyl. In one embodiment, in formula (Ia), R1 is
NR2R3, wherein R2 is selected from the group
consisting of methyl and ethyl; and R3 is selected
from the group consisting of methyl, ethyl, propyl,
isopropyl, butyl and t-butyl. In one embodiment, in
formula (Ia), R1 is NR2R3, wherein R2 is selected from
the group consisting of methyl and ethyl and R3 is a
group -(CH2)PZ' wherein p is 1, 2 or 3 and Z' is
hydroxy, methoxy or NHMe. In one embodiment, in
formula (Ia), R1 is NR2R3, wherein R2 is selected from
the group consisting of methyl and ethyl and R3 is a
group -(CH2)PZ' wherein p is 1, 2 or 3 and Z' is
selected from the group consisting of phenyl,
imidazolyl, thienyl, triazolyl, thiazolyl, pyrrolyl,
pyridyl, furanyl, pyrrolidynyl and tetrahydrofuranyl,
each group being optionally substituted by one or two
groups independently selected from the group
consisting of halo, Ci_4alkyl and haloC- alkyl. In one
embodiment, in formula (Ia), R1 is NR2R3, and R2 and
R3, together with the nitrogen atom to which they are
attached, form:a 4 or 5-membered non-aromatic
heterocyclic group, which ring is optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, hydroxy,
NR13R14 (wherein R13 and R14 are independently
selected from the group consisting of hydrogen and
C^alkyl), haloC^alkyl, and keto. In one embodiment, in
formula (Ia), R1 is NR2R3, and R2 and R3, together
with the nitrogen atom to which they are attached,
form: pyrrolidinyl or azetidinyl, both of which is
optionally substituted by one, two or three groups
independently selected from the group consisting of
halo, hydroxy, NR13R14 (wherein R13 and R14 are
independently selected from the group consisting of
hydrogen and d^alkyl), haloCi -4alkyl, and keto. In
one embodiment, in formula (Ia), R1 is NR2R3, and R2
and R3, together with the nitrogen atom to which they
are attached, form: pyrrolidinyl or azetidinyl, both
of which is optionally substituted by one or two
groups independently selected from the group
consisting of hydroxy, NMe and fluoro. In one
embodiment, in formula (Ia), R1 is NR2R3, and R2 and
R3, together with the nitrogen atom to which they are
attached, form: a 6-membered non-aromatic heterocyclic
group, which ring is optionally substituted by one,
two or three groups independently selected from the
group consisting of halo, hydroxy, NR13R14 (wherein
R13 and R14 are independently selected from the group
consisting of hydrogen and C^alkyl), C2-4alkyl,
haloC-i. 4alkyl and keto. In one embodiment, in
formula (Ia), R1 is NR2R3, and R2 and R3, together
with the nitrogen atom to which they are attached,
form: piperidyl, morpholinyl or piperazinyl, any of
which is optionally substituted by one, two or three
groups independently selected from the group
consisting of halo, hydroxy, NR13R14 (wherein R13 and
R14 are independently selected from the group
consisting of hydrogen and Ci -4alkyl), C2-4alkyl,
haloCi -4alkyl and keto. In one embodiment, in formula
(Ia), R1 is NR2R3, and R2 and R3, together with the
nitrogen atom to which they are attached, form:
piperidyl, morpholinyl or piperazinyl, any of which is
optionally substituted by one, two or three groups
independently selected from the group consisting of
halo, hydroxy, NR13R14 (wherein R13 and R14 are
independently selected from the group consisting of
hydrogen and Ci -4alkyl), C2-4alkyl, haloCi -4alkyl
and keto.In a further embodiment, R2 and R3 together
with the nitrogen atom to which they are attached form
a pyrrolidinyl ring, which may be substituted with one
o r more groups selected from halo, d^alkyl, haloCi
-4alkyl, o r keto. In a n embodiment, R2 and R3
together with the nitrogen atom to which they are
attached form a pyrrolidinonyl ring o r a pyrrolidinyl
ring. In one embodiment, in formula (Ia), Y is CO, and
R1 is selected from the group consisting of (i)
Ci_4alkyl and (ii) a C-linked 5-membered aromatic
heterocyclic group optionally substituted with methyl.
In one embodiment, in formula (Ia), Y is CO, and R1 is
selected from the group consisting of methyl, ethyl,
and imidazolyl optionally substituted with one methyl.
In one embodiment, in formula (Ia), Y is CO, and R1 is
selected from the group consisting of NHR 2 and N R2
R3, wherein:  R2 is selected from the group consisting
of C-i- straight chain alkyl, C4- 6branched chain
alkyl and a group -(CH 2)PZ wherein p is 1, 2 o r 3 ;
Z is hydroxy, methoxy, NHMe, phenyl o r a 5- o r
6-membered non-aromatic heterocyclic group, the phenyl
o r heterocyclic group being optionally substituted by
one, two o r three groups independently selected from
the group consisting of halo,  R2 is selected from the
group consisting of methyl and ethyl;  R3 is selected
from the group consisting of and a group -(CH 2)PZ '
wherein p is 1, 2 o r 3 ;  Z ' is hydroxy, methoxy,
NHMe, phenyl o r a 5- o r 6-membered non-aromatic o r
aromatic heterocyclic group, the phenyl o r
heterocyclic group being optionally substituted by
one, two o r three groups independently selected from
the group consisting of halo, C^alkyl and haloC-
alkyl. In one embodiment, in formula (Ia), Y is CO,
and R1 is a group NHR 2 wherein: R2 iiss
sseelleecctteedd ffrroomm the group consisting of C-i-
straight chain alkyl and C4- 6branched chain alkyl. 



In one embodiment, in formula (Ia), Y is CO, and R1 is
a group NHR 2 wherein:  R2 is selected from the group
consisting of methyl and ethyl. In one embodiment, in
formula (Ia), Y is CO, and R1 is a group NHR 2
wherein:  R2 is a group -(CH 2)PZ wherein p is 1, 2 o
r 3 and Z is hydroxy, methoxy, o r NHMe. In one
embodiment, in formula (Ia), Y is CO, and R1 is a
group NHR 2 wherein: R2 is a group -(CH2)PZ wherein p
is 1, 2 or 3 and Z is selected from the group
consisting of phenyl, imidazolyl, thienyl, triazolyl,
thiazolyl, pyrrolyl, pyridyl, furanyl and
tetrahydrofuranyl, each group being optionally
substituted by one or two groups independently
selected from the group consisting of halo, Ci- 4alkyl
and In one embodiment, in formula (Ia), Y is CO, and
R1 is NR2R3, wherein:  R2 is selected from the group
consisting of methyl and ethyl; and  R3 is Ci -6alkyl.
In one embodiment, in formula (Ia), Y is CO, and R1 is
NR2R3, wherein:  R2 is selected from the group
consisting of methyl and ethyl;  R3 is a group
-(CH2)PZ' wherein p is 1, 2 or 3 and Z' is hydroxy,
methoxy or NHMe. In one embodiment, in formula (Ia), Y
is CO, and R1 is NR2R3, wherein:  R2 is selected from
the group consisting of methyl and ethyl;  R3 is a
group -(CH2)PZ' wherein p is 1, 2 or 3 and Z' is
selected from the group consisting of phenyl,
imidazolyl, thienyl, triazolyl, thiazolyl, pyrrolyl,
pyridyl, furanyl, pyrrolidynl and tetrahydrofuranyl,
each group being optionally substituted by one or two
groups independently selected from the group
consisting of halo, In one embodiment, in formula
(Ia), Y is CO, R1 is NR2R3, and R2 and R3, together
with the nitrogen atom to which they are attached,
form: a 4 or 5-membered non-aromatic heterocyclic
group, which ring is optionally substituted by one,
two or three groups independently selected from the
group consisting of halo, hydroxy, NR13R14 (wherein
R13 and R14 are independently selected from the group
consisting of hydrogen and C^alkyl), haloC^alkyl, and
keto. In one embodiment, in formula (Ia), Y is CO, R1
is NR2R3, and R2 and R3, together with the nitrogen
atom to which they are attached, form: pyrrolidinyl or
azetidinyl, both of which is optionally substituted by
one, two or three groups independently selected from
the group consisting of halo, hydroxy, NR13R14
(wherein R13 and R14 are independently selected from
the group consisting of hydrogen and Ci-4alkylhaloCi-
4alkyl, and keto. In one embodiment, in formula (Ia),
Y is CO, R1 is NR2R3, and R2 and R3, together with the
nitrogen atom to which they are attached,
form:pyrrolidinyl o r azetidinyl, both of which is
optionally substituted by one or two groups
independently selected from the group consisting of
hydroxy, NMe and fluoro. In one embodiment, in formula
(Ia), Y is CO, R1 is NR2 R3 , and R2 and R3, together
with the nitrogen atom to which they are attached,
form: a 6-membered non-aromatic heterocyclic group,
which ring is optionally substituted by one, two or
three groups independently selected from the group
consisting of halo, hydroxy, NR13R14 (wherein R13 and
R14 are independently selected from the group
consisting of hydrogen and C^alkyl), C2-4alkyl,
haloC-i. 4alkyl and keto. In one embodiment, in
formula (Ia), Y is CO, R1 is NR2 R3 , and R2 and R3,
together with the nitrogen atom to which they are
attached, form: piperidyl, morpholinyl or piperazinyl,
any of which is optionally substituted by one, two or
three groups independently selected from the group
consisting of halo, hydroxy, N R13R14 (wherein R13 and
R14 are independently selected from the group
consisting of hydrogen and Ci -4alkyl), C2-4alkyl,
haloCi -4alkyl and keto. In one embodiment, in formula
(Ia), Y is CO, R1 is NR2 R3 , and R2 and R3, together
with the nitrogen atom to which they are attached,
form: piperidyl, morpholinyl or piperazinyl, any of
which is optionally substituted by one, two or three
groups independently selected from the group
consisting of halo, hydroxy, N R13R14 (wherein R13 and
R14 are independently selected from the group
consisting of hydrogen and Ci -4alkyl), C2-4alkyl,
haloCi -4alkyl and keto. In one embodiment, in formula
(Ia), Y is NR8CO, SO, SO2 or NR8SO2, and R1 is
C1-4alkyl. In one embodiment, formula (Ia), Y is
NR8CO, SO, SO2 or NR8SO2, and R1 is methyl. In one
embodiment, formula (Ia), Y is NR8CO, SO, SO2 or
NR8SO2, and R1 is a group NHR 2 , wherein R2 is
selected from the group consisting of C-i- Straight
chain alkyl and C4- 6branched chain alkyl. In one
embodiment, formula (Ia), Y is NR8CO, SO, SO2 or
NR8SO2, and R1 is a group NHR 2 , wherein R2 is
t-butyl. In one embodiment, formula (Ia), Y is NR8CO,
SO, SO2 or NR8SO2, and R1 is a group NNHHRR2 , wherein
R2 is a group -(CH 2)PZ wherein p is 1, 2 or 3 and Z
is hydroxy, methoxy or NHMe.In one embodiment, formula
(Ia), Y is N R8CO, SO, SO2 o r N R8SO2 , and R1 is a
group NHR 2 , wherein R2 is a group -(CH 2 )PZ wherein
p is 1, 2 o r 3 and Z is phenyl o r a 5- o r 6-
membered non-aromatic heterocyclic group, the phenyl o
r heterocyclic group being optionally substituted by
one, two o r three groups independently selected from
the group consisting of halo, C^alkyl and haloC-
alkyl. In one embodiment, formula (Ia), Y is N R8CO,
SO, SO2 o r N R8SO2 , and R1 is a group NHR 2 ,
wherein R2 is a group -(CH 2)PZ wherein p is 1, 2 o r
3 and Z is pyrrolidinyl o r tetrahydrofuranyl. In one
embodiment, in formula (Ia), Y is N R8CO, SO, SO2 o r
N R8SO2 , and R1 is N R2 R3 , wherein R2 is selected
from the group consisting of methyl and ethyl; and R3
is C i -6alkyl. In one embodiment, in formula (Ia), Y
is N R8CO, SO, SO2 o r N R8SO2 , and R1 is N R2 R3 ,
wwhheerreeiinn R2 iiss sseelleecctteedd ffrroomm
tthhee ggrroouupp ccoonnssiissiting of methyl and
ethyl; and R3 is selected from the group consisting of
methyl and ethyl. In one embodiment, in formula (Ia),
Y is N R8CO, SO, SO2 o r N R8SO2 , and R1 is N R2 R3 ,
wherein:  R2 is selected from the group consisting of
methyl and ethyl;  R3 is a group -(CH 2)PZ ' wherein p
is 1, 2 o r 3 ;  Z ' is hydroxy, methoxy o r NHMe. In
one embodiment, in formula (Ia), Y is N R8CO, SO, SO2
o r N R8SO2 , and R1 is N R2 R3 , wherein:  R2 is
selected from the group consisting of methyl and
ethyl;  Z ' is phenyl o r a 5- o r 6-membered
non-aromatic o r aromatic heterocyclic group, the
phenyl o r heterocyclic group being optionally
substituted by one, two o r three groups independently
selected from the group consisting of halo, and haloCi
-4alkyl.ln one embodiment, in formula (Ia), R1 is N R2
R3 , wherein:  R2 and R3 , together with the nitrogen
atom to which they are attached, form azetidinyl,
pyrrolidinyl, morpholinyl o r piperidyl, each group
being optionally substituted by one o r two groups
independently selected from the group consisting of
halo, hydroxy, NHMe, d^alkyl, haloC^alkyl and keto. In
one embodiment, a compound of formula (I) is a
compound in which n=0 and m=0, that is to say a
compound of formula (Ib), in which q , and R1 are as
set out for formula (I) above:In one embodiment, in
formula (Ib), q is 0. In one embodiment, in formula
(Ib), R1 is C-i- alkoxy. In one embodiment, R1 is
methoxy, ethoxy or propoxy. In one embodiment, in
formula (Ib), R1 is N- or C-linked pyrrolidinyl,
optionally substituted by one or two groups selected
from the group consisting of Ci-4alkyl, C(O)Ci_4alkyl
and keto. In one embodiment, R1 is a 2-pyrrolidinonyl
attached through a nitrogen or a carbon atom, or a
N-methyl 2-pyrrolidinonyl group attached through a
carbon atom. In one embodiment, in formula (Ib), R1 is
oxazolyl or imidazolyl, both being optionally
substituted by a methyl. In one embodiment, a compound
of formula (I) is a compound in which n=1 or 2 and m=1
, that is to say a compound of formula (Ic), in which
q, Y and R1 are as set out for formula (I) above: (|c)
In one embodiment, in formula (Ic), q is 0. In one
embodiment, in formula (Ic), Y is selected from the
group consisting of CO, NR8SO2 and NR8CO, wherein R8
is hydrogen or Ci-2alkyl. In one embodiment, Y is
selected from the group consisting of CO, NHCO, NMeCO,
NEtCO, NHSO2 and NMeSO2.In one embodiment, in formula
(Ic), X is selected from the group consisting of CH2,
CHMe, CF2 and CR6R7, wherein R6 and R7, together with
the carbon atom to which they are attached, form a
3-membered carbocyclic ring. In one embodiment, X is
CH2. In one embodiment, in formula (Ic), R1 is
selected from the group consisting of Ci-4alkyl,
benzyl, cyclopropyl and thienyl. In one embodiment, in
formula (Ic), R1 is NR9R10 wherein: o R9 is selected
from the group consisting of hydrogen and Ci-4alkyl,
and R10 is selected from the group consisting of Ci_6
straight chain alkyl, Cs- cycloalkyl and -(CH2)pZ
wherein p is 1, 2 or 3 and Z is a phenyl or a 5- or
6-membered heterocyclic group, the phenyl or
heterocyclic group being optionally substituted by
one, two or three groups independently selected from
the group consisting of halo and Ci-4alkyl. In one
embodiment, in formula (Ic), R1 is NR9R10 wherein: o
R9 is selected from the group consisting of hydrogen
and methyl, and R10 is selected from the group
consisting of Ci_6 straight chain alkyl, Cs-
cycloalkyl and -(CH2)PZ wherein p is 1, 2 or 3; and Z
is phenyl or thienyl. In one embodiment, in formula
(Ic), R1 is NR9R10 wherein: o R9 and R10 , together
with the nitrogen atom to which they are attached,
form a 5- or 6-membered non-aromatic heterocyclic
group being optionally substituted by one, two or
three groups independently selected from the group
consisting of halo, phenyl and keto. In one
embodiment, in formula (Ic), R1 is NR9R10 wherein: o
R9 and R10 , together with the nitrogen atom to which
they are attached, form a pyrrolidinyl or piperidyl
ring, both ring being optionally substituted by one or
two groups independently selected from the group
consisting of Ci-4alkyl, halo, phenyl and keto. In one
embodiment, in formula (Ic), R1 is NR9R10 wherein: o
R9 and R10 , together with the nitrogen atom to which
they are attached, form a pyrrolidinyl or piperidyl
ring, both ring being optionally substituted by one or
two fluoro. In one embodiment, a compound of formula
(I) is a compound in which n=1 or 2 and m=0, that is
to say a compound of formula (Id), in which q, n, X
and R1 are as set out for formula (I) above:In one
embodiment, in formula (Id), q is 0. In one
embodiment, in formula (Id), a compound of formula
(Id) is a compound in which X is selected from the
group consisting of CH2, CHMe and (when n=1 ) CR6R7,
where R6 and R7, together with the carbon atom to
which they are attached, form a 3-membered carbocyclic
ring. In one embodiment, X is CH2. In one embodiment,
in formula (Id), n is 1. In one embodiment, in formula
(Id), R1 is selected from the group consisting of
cyano and hydroxy. In one embodiment, in formula (Id),
R1 is a C-linked 5-membered aromatic heterocyclic
group optionally substituted by one, two or three
groups independently selected from the group
consisting of Ci-6alkyl and C3-6cycloalkyl. In one
embodiment, R1 is oxadiazolyl optionally substituted
by one or two groups independently selected from the
group consisting of C1-6alkyl and C3-6cycloalkyl. In
one embodiment, R1 is oxadiazolyl substituted by a
methyl or cyclopropyl. In one embodiment, in formula
(Id), R1 is a group NHR12 in which:  R12 is selected
from the group consisting of SO2C3-6cycloalkyl and
C(O)C2 4alkenyl. In one embodiment, in formula (Id),
R1 is a group NHR12 in which:  R12 is selected from
CO(CH=CH2) and SO2-cyclopentanyl. In one embodiment,
in formula (Id), R1 is a group NR1 1R12 in which:  R1
1 is selected from the group consisting of d^alkyl and
C2-4alkenyl, and R12 is selected from the group
consisting of C(O)Ci_4alkyl, C(O)phenyl and C(O)C2-
4alkenyl. In one embodiment, in formula (Id), R1 is a
group NR1 1R12 in which:  R1 1 is selected from the
group consisting of C1-4alkyl and C2-4alkenyl, and R12
is selected from the group consisting of COMe,
C(O)phenyl and C(O)(CH=CH 2) .In one embodiment, in
formula (Id), R1 is a group NR1 1R12 in which:  R1 1
and R12 , together with the nitrogen atom to which
they are attached, form a group selected from the
group consisting of: o pyrazolyl, imidazolyl and
triazolyl, each being optionally substituted by one or
two groups independently selected from the group
consisting of Ci - 4alkyl, halo and haloC^alkyl; and o
imidazolyl substituted by phenyl; and o pyrrolidinyl
or isothiazolidinyl, each substituted by one or two
keto, hydroxy and Ci_4alkoxy; and o piperidyl,
optionally substituted by one or two groups
independently selected from the group consisting of
keto, hydroxy and d^alkoxy. In one embodiment, in
formula (Id), R1 is a group NR1 1R12 in which:  R1 1
and R12 , together with the nitrogen atom to which
they are attached, form a group selected from the
group consisting of:  (i) pyrazolyl, imidazolyl and
triazolyl, each being optionally substituted by one or
two groups independently selected from the group
consisting of methyl, isopropyl, halo and CF3; and
(ii) imidazolyl substituted by phenyl; and  (iii)
pyrrolidinyl or isothiazolidinyl, each substituted by
one or two keto; and  (iv) piperidyl, optionally
substituted by a keto. In one embodiment, the present
invention provides a compound of formula (Ie) or a
salt or solvate thereof: (Ie) wherein:  q is 0 or 1;
n is 0, 1, or 2;  X is CR6R7, where R6 and R7 are each
independently selected from the group consisting of
hydrogen, methyl and fluoro, but R6 and R7 are not
both simultaneously methyl; or, when n is 1, R6 and R7
together with the carbon atom to which they are
attached, form a 3-membered carbocyclic ring;  Y is
selected from the group consisting of CO, NR8CO, SO,
SO2 and NR8SO2; R8 is selected from the group
consisting of hydrogen, C ^alkenyl and C^alkyl;  m is
0 or 1; and  a) when n is 0 and m = 1, then R1 is
selected from the group consisting of (i) Ci-4alkyl,
(ii) imidazolyl optionally substituted with methyl,
and , (iii) NHR2 and (iv) NR2R3, wherein:  R2 is
selected from the group consisting of Ci-6straight
chain alkyl, C4- 6branched chain alkyl and a group
-(CH2)PZ wherein p is 1, 2 or 3;  Z is hydroxy,
methoxy, NHMe, phenyl or a 5- or 6-membered
non-aromatic heterocyclic group, the phenyl or
heterocyclic group being optionally substituted by
one, two or three groups independently selected from
the group 



consisting of halo, wherein when Y is CO, R2 is not
(CH2)2pyrrolidinyl;  R2 is selected from the group
consisting of methyl and ethyl;  R3 is selected from
the group consisting of and a group -(CH2)PZ' wherein
p is 1, 2 or 3;  Z' is hydroxy, methoxy, NHMe, phenyl
or a 5- or 6-membered non-aromatic or aromatic
heterocyclic group, the phenyl or heterocyclic group
being optionally substituted by one, two or three
groups independently selected from the group
consisting of halo,  R2 and R3, together with the
nitrogen atom to which they are attached, form: (i) a
4 or 5-membered non-aromatic heterocyclic group, which
ring is optionally substituted by one, two or three
groups independently selected from the group
consisting of halo, hydroxy, NR13R14 (wherein R13 and
R14 are independently selected from the group
consisting of hydrogen and Ci - 4alkyl), haloCi
-4alkyl, and keto; or (ii) a 6-membered non-aromatic
heterocyclic group, which ring is optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, hydroxy,
NR13R14 (wherein R13 and R14 are independently
selected from the group consisting of hydrogen and Ci-
4alkyl), C2-4alkyl, haloC^alkyl and keto; o b) when n
and m are both simultaneously 0, R1 is selected from
the group consisting of:  Ci-6alkoxy;  a monocyclic
saturated or partially unsaturated 5- or 6-membered
heterocyclic group, attached through a carbon atom and
optionally substituted by one, two or three groups
independently selected from the group consisting of
Ci-4alkyl, C(O)Ci-4alkyl, haloCi -4alkyl, halo and
keto;  N-linked pyrrolidinyl, optionally substituted
with one, two or three groups independently selected
from the group consisting of d^alkyl, C(O)Ci -4alkyl,
halo halo and keto; and  oxazolyl or imidazolyl, both
being optionally substituted by Ci-4alkyl; c) when n
is 1 or 2, and m is 1, R1 is selected from the group
consisting of Ci -4alkyl, benzyl, cyclopropyl,
thienyl, and NR9R10 wherein: o R9 is selected from the
group consisting of hydrogen and Ci -4alkyl, and R10
is selected from the group consisting of Ci_6 straight
chain alkyl, Cs- cycloalkyl and -(CH 2)PZ wherein p is
1, 2 or 3; o Z is a phenyl or a 5- or 6-membered
heterocyclic group, the phenyl or heterocyclic group
being optionally substituted by one, two or three
groups independently selected from the group
consisting of halo and Ci -4alkyl; or o R9 and R10 ,
together with the nitrogen atom to which they are
attached, form a 5-membered aromatic or non-aromatic
heterocyclic group or a 6-membered non-aromatic
heterocyclic group, any of the rings being optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, phenyl and
(in the case of a non-aromatic ring) keto; and  d)
when n is 1 or 2, and m is 0, R1 is selected from the
group consisting of cyano, hydroxy, NH2, a C-linked
5-membered aromatic heterocyclic group optionally
substituted with one, two or three groups
independently selected from the group consisting of
and Cs- cycloalkyl, and NR1 1R12 in which: o R1 1 is
hydrogen and R12 is selected from the group consisting
of SO2C -i-4alkyl, SO2C3-6cycloalkyl, C(O)Ci -4alkyl,
and C(O)C 2-4alkenyl; or R1 1 is selected from the
group consisting of C^alkyl and C2-4alkenyl, and R12
is selected from the group consisting of SO2Ci_4alkyl,
SO2C3-6cycloalkyl, C(O)Ci -4alkyl, C(O)phenyl and
C(O)C 2-4alkenyl or o R1 1 and R12 , together with the
nitrogen atom to which they are attached, form a group
selected from the group consisting of:  (i) a
5-membered aromatic heterocyclic group which is
optionally substituted by one or two groups
independently selected from the group consisting of
d^alkyl, halo, haloCi -4alkyl, hydroxy, Cs- cycloalkyl
and Ci -4alkoxy; and  (ii) imidazolyl substituted by
phenyl;  (iii) a 5-membered non-aromatic heterocyclic
group which is substituted by one, two or three groups
independently selected from the group consisting of
keto, hydroxy and and  (iv) a 6-membered non-aromatic
heterocyclic group, which is optionally substituted by
one, two or three groups independently selected from
the group consisting of keto, hydroxy and Ci -4alkoxy.
In one embodiment, in formula (Ie) above, the compound
is not a compound in which simultaneously n=0, m=1 ,
q=0, Y=CO and R1 is selected from the group consisting
of: NMe2, pyrrolidinyl, NMeCH 2Ph, morpholinyl,
piperidyl, NHEt, NEt 2, NHMe, NHCH 2-
tetrahydrofuran-2-yl, NH(CH 2)2Ph, NH(CH 2)Ph, NHtBu
and NH(CH 2)3OMe.In one embodiment, the present
invention provides a compound of formula (If) or a
salt or solvate thereof: (if) wherein:  q is 0 or 1;
n is 0, 1, or 2;  X is CR6R7, where R6 and R7 are each
independently selected from the group consisting of
hydrogen, methyl and fluoro, but R6 and R7 are not
both simultaneously methyl; or, when n is 1, R6 and R7
together with the carbon atom to which they are
attached, form a 3-membered carbocyclic ring;  Y is
selected from the group consisting of CO, NR8CO, SO,
SO2 and NR8SO2;  R8 is selected from the group
consisting of hydrogen, C2-4alkenyl and d^alkyl;  m is
0 or 1; and  (a)(i) when n is 0 and m = 1 and Y is CO,
then R1 is selected from the group consisting of (i)
Ci-4alkyl, (ii) a C-linked 5-membered aromatic
heterocyclic group optionally substituted with methyl,
(iii) NHR2 and (iv) NR2R3, wherein:  R2 is selected
from the group consisting of C-i- straight chain
alkyl, C4- branched chain alkyl and a group -(CH2)PZ
wherein p is 1, 2 or 3;  Z is hydroxy, methoxy, NHMe,
phenyl or a 5- or 6-membered non-aromatic heterocyclic
group, the phenyl or heterocyclic group being
optionally substituted by one, two or three groups
independently selected from the group consisting of
halo, C1-4alkyl and haloC^alkyl;  R2 is selected from
the group consisting of methyl and ethyl;  R3 is
selected from the group consisting of Ci-6alkyl and a
group -(CH2)PZ' wherein p is 1, 2 or 3;  Z' is
hydroxy, methoxy, NHMe, phenyl or a 5- or 6-membered
non-aromatic or aromatic heterocyclic group, the
phenyl or heterocyclic group being optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, C^alkyl
and haloC- alkyl; or  R2 and R3, together with the
nitrogen atom to which they are attached, form: (i) a
4 or 5-membered non-aromatic heterocyclic group, which
ring is optionally substituted by one, two or three
groups independently selected from the group
consisting of halo, hydroxy, NR13R14 (wherein R13 and
R14are independently selected from the group
consisting of hydrogen and Ci - 4alkyl), haloCi
-4alkyl, and keto; or (ii) a 6-membered non-aromatic
heterocyclic group, which ring is optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, hydroxy,
NR13R14 (wherein R13 and R14 are independently
selected from the group consisting of hydrogen and Ci-
4alkyl), C2-4alkyl, haloC^alkyl and keto;  (a)(ii)
when n is 0 and m = 1 and Y is NR8CO, SO, SO2 or
NR8SO2, then R1 is selected from the group consisting
of (i) d^alkyl, (ii) NHR2 and (iii) NR2R3, wherein:
R2 is selected from the group consisting of Ci-
straight chain alkyl, C4- branched chain alkyl and a
group -(CH2)PZ wherein p is 1, 2 or 3;  Z is hydroxy,
methoxy, NHMe, phenyl or a 5- or 6-membered
non-aromatic heterocyclic group, the phenyl or
heterocyclic group being optionally substituted by
one, two or three groups independently selected from
the group consisting of halo,  R2 is selected from the
group consisting of methyl and ethyl;  R3 is selected
from the group consisting of Ci-6alkyl and a group
-(CH2)PZ' wherein p is 1, 2 or 3;  Z' is hydroxy,
methoxy, NHMe, phenyl or a 5- or 6-membered
non-aromatic or aromatic heterocyclic group, the
phenyl or heterocyclic group being optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, or  R2 and
R3, together with the nitrogen atom to which they are
attached, form: (i) a 4 or 5-membered non-aromatic
heterocyclic group, which ring is optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, hydroxy,
NR13R14 (wherein R13 and R14 are independently
selected from the group consisting of hydrogen and Ci
- alkyl), haloCi -4alkyl, and keto; or (ii) a
6-membered non-aromatic heterocyclic group, which ring
is optionally substituted by one, two or three groups
independently selected from the group consisting of
halo, hydroxy, NR13R14 (wherein R13 and R14 are
independently selected from the group consisting of
hydrogen and Ci- 4alkyl), C2-4alkyl, haloC^alkyl and
keto; o b) when n and m are both simultaneously 0, R1
is selected from the group consisting of:  Ci-6alkoxy;
a monocyclic saturated or partially unsaturated 5- or
6-membered heterocyclic group, attached through a
carbon atom and optionally substituted by one, two or
three groups independently selected from the group
consisting of Ci-4alkyl, C(O)Ci-4alkyl, haloCi
-4alkyl, halo and keto; N-linked pyrrolidinyl,
optionally substituted with one, two or three groups
independently selected from the group consisting of
C^alkyl, C(O)Ci_4alkyl, halo halo and keto; and
oxazolyl or imidazolyl, both being optionally
substituted by Ci-4alkyl;  c) when n is 1 or 2, and m
is 1, R1 is selected from the group consisting of
Ci-4alkyl, benzyl, cyclopropyl, thienyl, and NR9R10
wherein: o R9 is selected from the group consisting of
hydrogen and Ci-4alkyl, and R10 is selected from the
group consisting of Ci-6 straight chain alkyl,
C3-6cycloalkyl and -(CH2)PZ wherein p is 1, 2 or 3; o
Z is a phenyl or a 5- or 6-membered heterocyclic
group, the phenyl or heterocyclic group being
optionally substituted by one, two or three groups
independently selected from the group consisting of
halo and Ci-4alkyl; or o R9 and R10 , together with
the nitrogen atom to which they are attached, form a
5-membered aromatic or non-aromatic heterocyclic group
or a 6-membered non-aromatic heterocyclic group, any
of the rings being optionally substituted by one, two
or three groups independently selected from the group
consisting of halo, phenyl and (in the case of a
non-aromatic ring) keto; and  d) when n is 1 or 2, and
m is 0, R1 is selected from the group consisting of
cyano, hydroxy, NH2, a C-linked 5-membered aromatic
heterocyclic group optionally substituted with one,
two or three groups independently selected from the
group consisting of and Cs- cycloalkyl, and NR1 1R12
in which: o R1 1 is hydrogen and R12 is selected from
the group consisting of SO2Ci-4alkyl,
SO2C3-6cycloalkyl, C(O)Ci -4alkyl, and
C(O)C2-4alkenyl; or R1 1 is selected from the group
consisting of C^alkyl and C2-4alkenyl, and R12 is
selected from the group consisting of SO2Ci_4alkyl,
SO2C3-6cycloalkyl, C(O)Ci -4alkyl, C(O)phenyl and
C(O)C2-4alkenyl or o R1 1 and R12 , together with the
nitrogen atom to which they are attached, form a group
selected from the group consisting of:  (i) a
5-membered aromatic heterocyclic group which is
optionally substituted by one or two groups
independently selected from the group consisting of
d^alkyl, halo, haloCi -4alkyl, hydroxy, C3-6cycloalkyl
and Ci-4alkoxy; and  (ii) imidazolyl substituted by
phenyl;  (iii) a 5-membered non-aromatic heterocyclic
group which is substituted by one, two or three groups
independently selected from the group consisting of
keto, hydroxy and and  (iv) a 6-membered non-aromatic
heterocyclic group, which is optionally substituted by
one, two or three groups independently selected from
the group consisting of keto, hydroxy and
Ci-4alkoxy.In one embodiment, in formula (If) above,
the compound is not a compound in which simultaneously
n=0, m=1 , q=0, Y=CO and R1 is selected from the group
consisting of: NMe2, pyrrolidinyl, NMeCH2Ph,
morpholinyl, piperidyl, NHEt, NEt2, NHMe, NHCH2-
tetrahydrofuran-2-yl, NH(CH2)2Ph, NH(CH2)Ph, NHtBu and
NH(CH2)3OMe. The present invention also provides a
compound of formula (I'), or a salt, or solvate
thereof: ( wherein:  q is 0 or 1  n=0, 1, or 2;  X is
CR6R7, where R6 and R7 are each independently selected
from H, Me and F, but R6 and R7 are not both
simultaneously Me; or, when n=1 , R6 and R7 together
with the carbon atom to which they are attached, form
a 3 - membered carbocyclic ring.  Y is selected from
the group consisting of CO, NR8CO, SO, SO2 and NR8SO2
R8 is selected from H and Ci-4 alkyl  m=0 or 1, and
a) when n is Oand m = 1, then: o R1 is selected from
the group consisting of C1 alkyl, and NR2R3 in which o
R2 is CH3 and R3 is selected from d -6 straight chain
alkyl, C(O)Ci_4alkyl and -(CH2)pZ where p=1 , 2 or 3;
o Z is a phenyl or a 5- or 6-membered heterocyclic
group, the phenyl or heterocyclic group optionally
being substituted with one or more groups selected
from halo, Ci-4alkyl and or o R2 and R3 together with
the nitrogen atom to which they are attached form a
5-membered non-aromatic heterocyclic ring, which ring
may be substituted with one or more groups selected
from halo, Ci-4alkyl, haloCi. 4alkyl, and keto;  b)
when n and m are both simultaneously 0, o R1 is a
monocyclic saturated or partially unsaturated 5- or
6-membered heterocyclic ring, attached through a
carbon atom and optionallysubstituted with one or more
groups selected from C^alkyl, C(O)Ci_4alkyl, halo
Ci_4alkyl, halo and keto;  c) when n is 1 or 2, and m
is 1, o R1 is selected from the group consisting of Ci
- alkyl and NR9R10 in which o R9 is selected from
hydrogen and Ci-4alkyl, and R10 is selected from Ci -6
straight chain alkyl, Cs- cycloalkyl, C(O)Ci -4alkyl
and -(CH2)PZ where p=1 , 2 or 3; 



o Z is a phenyl or a 5- or 6-membered heterocyclic
group, the phenyl or heterocyclic group optionally
being substituted with one or more groups selected
from halo and C^alkyl; or o R9 and R10 together with
the nitrogen atom to which they are attached form a
5-membered aromatic or non-aromatic heterocyclic ring
or a 6- membered non-aromatic heterocyclic ring,
either of which may include one or more further
heteroatoms selected from N, O or S, and may be
substituted with one or more groups selected from
d^alkyl, halo, and (in the case of a non-aromatic
ring) keto; and  d) when n is 1 or 2, and m is 0, o R1
is selected from the group consisting of cyano, OH,
NH2 and NR1 1R12 in which o R1 1 is selected from H
and C^alkyl, and R12 is selected from SO2Ci-4alkyl and
C(O)Ci -4alkyl; or o R1 1 and R12 together with the
nitrogen atom to which they are attached form a group
selected from a 5-membered aromatic heterocyclic ring,
a 5- membered non-aromatic heterocyclic ring and a
6-membered nonaromatic heterocyclic ring, any of which
may include one or more further heteroatoms selected
from N, O or S, and wherein the 5-membered aromatic
heterocyclic ring is optionally substituted with one
or more groups selected from d^alkyl, halo, haloCi
-4alkyl, hydroxy and Ci-4alkoxy; the 5- membered
non-aromatic heterocyclic ring is substituted with one
or more groups selected from keto, hydroxy and
Ci-4alkoxy; and the 6-membered non-aromatic
heterocyclic ring is optionally substituted with one
or more groups selected from keto, hydroxy and
C^alkoxy; with the proviso that the compound is not: -
the compound in which simultaneously n=0, m=0, q=0,
and R1=NH2. a compound in which simultaneously n= 0,
m=1 , q=0, Y=CO and R1 is selected from NMeCH2Ph,
piperidinyl, pyrolidinyl, NH2, N-methylpiperizinyl,
NMe2 and morpholinyl.Any statements above regarding
embodiments of compounds of any of formula (I), (Ia),
(Ib), (Ic), (Id), (Ie) and (If) above apply equally to
each other and to compounds of formula (A), (B) and (B
) . For the avoidance of doubt, unless otherwise
indicated, the term substituted means substituted by
one or more defined groups. In the case where groups
may be selected from a number of alternative groups,
the selected groups may be the same or different. 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. It will be appreciated
that the present invention is intended to include
compounds having any combination of the groups listed
hereinbefore. In one embodiment the salt or solvate of
the compound of formula (I) is a pharmaceutically
acceptable salt or solvate. In one embodiment, the
invention provides a compound of formula (I), a
pharmaceutically acceptable salt or solvate thereof.
As used herein, the term "salt" refers to any salt of
a compound according to the present invention prepared
from an inorganic or organic acid or base, quaternary
ammonium salts and internally formed salts.
Pharmaceutically acceptable salts are particularly
suitable for medical applications because of their
greater aqueous solubility relative to the parent
compounds. Such salts must clearly have a
pharmaceutically acceptable anion or cation. Suitably
pharmaceutically acceptable salts of the compounds of
the present invention include acid addition salts
formed with inorganic acids such as hydrochloric,
hydrobromic, hydroiodic, phosphoric, metaphosphoric,
nitric and sulfuric acids, and with organic acids,
such as tartaric, acetic, trifluoroacetic, citric,
malic, lactic, fumaric, benzoic, formic, propionic,
glycolic, gluconic, maleic, succinic,
(1S)-(-)-10-camphorsulphonic, (1S)-(+)-10-
camphorsulphonic, isothionic, mucic, gentisic,
isonicotinic, saccharic, glucuronic, furoic, glutamic,
ascorbic, anthranilic, salicylic, phenylacetic,
mandelic, embonic (pamoic), methanesulfonic,
ethanesulfonic, pantothenic, stearic, sulfinilic,
alginic, galacturonic and arylsulfonic, for example
naphthalene-1 ,5-disulphonic, naphthalene-1
,3-disulphonic, benzenesulfonic, and
p-toluenesulfonic, acids; base addition salts formed
with alkali metals and alkaline earth metals and
organic bases such as N Ndibenzylethylenediamine,
chloroprocaine, choline, diethanolamine,
ethylenediamine, meglumaine (N-methylglucamine),
lysine and procaine; and internally formed salts.
Salts having a non-pharmaceutically acceptable anion
or cation are within the scope of the invention as
useful intermediates for the preparation of
pharmaceutically acceptable salts and/or for use in
non-therapeutic, for example, in vitro, situations.
The salts may have any suitable stoichiometry. For
example, a salt may have 1: 1 or 2:1 stoichiometry.
Nonintegral stoichiometry ratios are also
possible.Furthermore, some of the crystalline forms of
the compounds of formula (I) may exist as polymorphs,
which are included in the present invention.
Furthermore, some of the crystalline forms of the
compounds of structure (I) may exist as polymorphs,
which are included in the present invention. Some of
the compounds of this invention may be crystallised or
recrystallised from solvents such as aqueous and
organic solvents. In such cases solvates may be
formed. This invention includes within its scope
stoichiometric solvates as well as compounds
containing variable amounts of solvent, where
non-stoichiometric solvates may be produced by
processes such as lyophilisation. In one embodiment,
the compounds of the present invention are provided in
the form of stoichiometric and non-stoichiometric
hydrates. It will be appreciated by those skilled in
the art that certain protected derivatives of
compounds of formula (I), which may be made prior to a
final deprotection stage, may not possess
pharmacological activity as such, but may, in certain
instances, be administered orally or parenterally and
thereafter metabolised in the body to form compounds
of the invention which are pharmacologically active.
Such derivatives may therefore be described as
"prodrugs". Further, certain compounds of the
invention may be administered as prodrugs. Examples of
pro-drug forms for certain compounds of the present
invention are described in Drugs of Today, Volume 19,
Number 9, 1983, pp 499 - 538 and in Topics in
Chemistry, Chapter 3 1, pp 306 - 3 16 and in "Design
of Prodrugs" by H. Bundgaard, Elsevier, 1985, Chapter
1 (the disclosures in which documents are incorporated
herein by reference). It will further be appreciated
by those skilled in the art, that certain moieties,
known to those skilled in the art as "pro-moieties",
for example as described by H. Bundgaard in "Design of
Prodrugs" (the disclosure in which document is
incorporated herein by reference) may be placed on
appropriate functionalities when such functionalities
are present within compounds of the invention.
Examples of prodrugs for certain compounds of the
invention include : esters, carbonate esters,
hemi-esters, phosphate esters, nitro esters, sulfate
esters, sulfoxides, amides, carbamates, azo-compounds,
phosphamides, glycosides, ethers, acetals and ketals.
Certain compounds of formula (I) are capable of
existing in stereoisomeric forms (e.g. geometric (or
"cis-trans") isomers, diastereomers and enantiomers)
and the invention extends to each of these
stereoisomeric forms and to mixtures thereof including
racemates. The different stereoisomeric forms may be
separated one from the other by the usual methods, or
any given isomer may be obtained by stereospecific or
asymmetric synthesis. The invention also extends to
any tautomeric forms and mixtures thereof. The present
invention includes within its scope all such isomers,
including mixtures. It will be appreciated, in common
with most biologically active molecules that the level
of biological activity may vary between the
enantiomers of a given molecule.In one embodiment a
compound of the invention in chiral form has at least
80% e.e. In another embodiment, a compound of the
invention in chiral form has at least 90% e.e., for
example at least 95% e.e. In another embodiment the
isomers correspond to at least 98% e.e, for example at
least 99% e.e. Since the compounds of the invention
are intended for use in pharmaceutical compositions it
will readily be understood that they are each
optionally provided in substantially pure form, for
example at least 60% pure, for example at least 75%
pure or at least 85%, or 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%, or at least 5% or from 10 to 59% of a
compound of the invention. Compounds of the invention
may be prepared in a variety of ways. These processes
form further aspects of the invention. The present
invention also provides a process for the manufacture
of a compound of formula (I) or a salt or solvate
thereof, which process comprises coupling a compound
of formula (II): " ) wherein X' is a leaving group and
X, Y, q, m, n and R1 are as defined for formula (I),
with
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole:
and thereafter optionally: - removing any protecting
groups; and/or - converting a compound of formula (I)
or a salt or solvate thereof to another compound of
formula (I) or a salt or solvate thereof. In the above
reaction, for compounds of formula (I) wherein q is 0,
X' may be for example a halogen such as bromine or
iodine. Typical reaction conditions for compounds of
formula (I) wherein q is 0 comprise heating a compound
of formula (II), 3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1/-/-indazole, a base (such as
potassium carbonate or cesium carbonate), copper (I)
iodide or copper (I) oxide with N,N-dimethylglycine at
190 degC in amicrowave reactor or with conventional
heating at 130 degC in dimethylsulfoxide or trans-
1,2-diaminocyclohexane in 1,4-dioxane at 180 degC in a
microwave reactor, or ( 1R, 2R)- N,N'-dimethyl-1
,2-cyclohexanediamine in toluene at 130 degC in a
microwave reactor. In one embodiment, (X)n(Y)mR1 is an
acid, amide, ester, sulphonamide, ketone, urea,
sulfone, alcohol, nitrile or a heterocyclic group.
3-(Trifluoromethyl)-4,5,6,7-tetrahydro-1/-/- indazole
is commercially available. Compounds of formula (II)
are commercially available or may be prepared as
described herein or by conventional chemistry. In the
above reaction, for compounds of formula (I) wherein q
is 1, X' may be for example a halogen such as bromine.
Typical reaction conditions for compounds of formula
(I) wherein q is 1 comprise stirring a mixture of
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/- indazole
and a compound of formula (II) in dimethylformamide
with potassium carbonate at room temperature for 16
hours. Compounds of formula (II) are commercially
available or may be prepared as described herein or by
conventional chemistry. 3-(Trifluoromethyl)-
4,5,6,7-tetrahydro-1/-/-indazole) is commercially
available. A compound of formula (XIV) (ie a compound
of formula (II) wherein X, n and R1 are as defined for
formula (I)) can be prepared from a compound of
formula (XIII) (wherein X, n and R1 are as defined for
formula (I)) by iodination according to reacton scheme
2. Typical conditions comprise heating a mixture of a
compound of formula (XIII), iodine, periodic acid,
water and concentrated sulphuric acid in acetic acid
at 60 degC for approximately 6 hours. In one
embodiment, X is a methylene or methyl substituted
methylene, and R1 is NR9R10 wherein R9 and R10 are
aliphatic and may be the same or different, or are
linked to form a ring. Compounds of formula (XIII) are
commercially available or may be prepared using
conventional chemistry. Scheme 2 A compound of formula
(XVII), which is useful for the preparation of a
compound of formula (II), can be prepared from a
compound of formula (XV) by acylation or
sulphonylation using a reagent of formula (XVI)
according to reaction scheme 3. Typical conditions
comprise addition of reagent (XVI) to a cooled
solution of (XV) in dichloromethane in the presence of
a suitable base such as triethylamine or 1,8-
diazabicyclo[5.4.0]undec-7-ene. In one embodiment, X
is a carbonyl or sulphonyl, R/Ar is aliphatic or
aromatic, and R' and R" are aliphatic (or one may be
hydrogen) and may be the same or different, or are
linked to form a ring. Compounds of formula (XV)
arecommercially available. Compounds of formula (XVI)
are commercially available or may be prepared
analogously to as set out above in Scheme 11 below.
Scheme 3 R'> M X MDC / Base R' X R/Ar IR " R/Ar R"
(XV) (XVI) (XVII) A compound of formula (XIX), which
is useful for the preparation of a compound of formula
(II), can be prepared by coupling a compound of
formula (XVIII) with a secondary amine according to
reaction scheme 4. Typical coupling conditions
comprise treatment of a compound of formula (XVII)
with 1, 1 '-carbonyldiimidazole in dichloromethane,
followed by addition of the secondary amine after a
short stirring period at ambient temperature (a base
such as triethylamine or diisopropylamine is also
added should the amine be available as an acid salt).
In one embodiment, R/Ar is aliphatic or aromatic, and
R' and R" are aliphatic and may be the same or
different, or are linked to form a ring. Compounds of
formula (XVIII) are commercially available. Scheme 4
(XVIII) (XIX) A compound of formula (XXI), which is
useful for the preparation of a compound of formula
(II), can be prepared by alkylation of a secondary
amide or urea of formula (XX) with an alkylhalide
according to reaction scheme 5. Typical alkylation
conditions comprise treatment of a compound of formula
(XX) with a suitable base such as sodium hydride
(available as a 60% suspension in mineral oil) in
dimethylformamide, followed by the addition of the
alkylating agent. In one embodiment, R' and R" are
aliphatic (in the case of amides) and may be the same
or different, or are linked to form a ring, or R' is
aromatic and R" is an amine connected through the
nitrogen (in the case of ureas). Scheme 5A compound of
formula (XXXVI), which is useful for the preparation
of a compound of formula (II), can be prepared by
acylation of a secondary amine with a compound of
formula (XXXV) according to reaction scheme 6. Typical
reaction conditions comprise addition of the secondary
amine to a solution of a compound of formula (XXXV)
and a suitable base such as triethylamine and stirring
at room temperature. In one embodiment, R' and R" are
aliphatic and may be the same or different, or are
linked to form a ring, and R/Ar is aliphatic or
aromatic. Compounds of formula (XXXV) are commercially
available. Scheme 6 (XXXV) (XXXVI) A compound of
formula (XLII), which is useful for the preparation of
a compound of formula (II), can be prepared by
acylation then alkylation of a compound of formula
(XL) using 4-chlorobutyryl chloride or
3-chloropropanesulfonyl chloride according to reaction
scheme 7. Typical conditions comprise treating a
solution of a compound of formula (XL) and a suitable
base such as triethylamine in dimethylformamide with
4-chlorobutyryl chloride or 3-chloropropanesulfonyl
chloride, followed by the addition of excess sodium
hydride (60% suspension in mineral oil) and stirring
at room temperature until complete cyclisation. In one
embodiment, R/Ar is aliphatic or aromatic, and X is a
carbonyl or sulfonyl. Compounds of formula (XL) are
commercially available. Compounds of formula (XLI) are
commercially available. Scheme 7 A compound of formula
(IV) (ie a compound of formula (I) in which n=0, 1 or
2, X=CH 2, Y=CO, m=1 and R1 = NR2R3 Or R1 = NR9R10
wherein R2, R3, R9 and R10 are as defined for formula
(I)) can be prepared by coupling a compound of formula
(V) with a secondary amine according to reaction
scheme 8. Typical coupling conditions comprise
treatment of a compound of formula (V) with
1,1'-carbonyldiimidazole in dichloromethane, followed
by addition of the secondary amine after a 15 minute
stirring period at ambient temperature. In one
embodiment, R2 and R3, or R9 and R10 , are aliphatic
(or one is hydrogen) and may be the same or different,
or are linked to form a ring.Scheme 8 A compound of
formula (V), wherein q and n are as defined for
formula (I), can be 



prepared from an ester of formula (X) (wherein q and n
are as defined for formula (I) and R = alkyl, for
example C1-6alkyl) according to reaction Scheme 9.
Typical reaction conditions comprise heating a
solution of the ester of formula (X) and sodium
hydroxide in a 1: 1 mix of water and ethanol at reflux
for 1 hour. Compounds of formula (X) can be prepared
in a manner similar to that described above for
compounds of formula (I), ie reacting a compound of
formula (II) with
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazole). Scheme 9 A compound of formula (Vl) (ie a
compound of formula (I) in which q=0, X=CH2, n=1 or 2,
Y=NR8CO, m=1 and R1 and R8 are as defined for formula
(I)) can be prepared by acylation of a secondary amide
of formula (VIII) with an alkylhalide compound of
formula (VII) according to reaction scheme 10. Typical
alkylation conditions comprise treatment of a compound
of formula (VIII) with a suitable base such as sodium
hydride (available as a 60% suspension in mineral oil)
in dimethylformamide, followed by the addition of the
alkylating agent (VII). In one embodiment, R1 and R8
are aliphatic and may be the same or different, or are
linked to form a ring. Compounds of formula (VIII) are
commercially available. Scheme 10A compound of formula
(VII) can be prepared from a benzylic alcohol of
formula (IX) according to reaction scheme 11. Typical
reaction conditions comprise treatment of a compound
of formula (IX) in dichloromethane with a suitable
base such as triethylamine, followed by the addition
of methanesulfonyl chloride and stirring at room
temperature for 18h hours. Compounds of formula (IX)
can be prepared in a manner similar to that described
above for compounds of formula (I), ie reacting a
compound of formula (II) with
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole).
Scheme 11 A compound of formula (XII) (ie a compound
of formula (I) in which q=1 , n=0, Y= CO, m=1 and
R1=NR2R3 wherein R2 and R3 together with the nitrogen
atom to which they are attached form a 4, 5 or
6-membered non-aromatic heterocyclic group as defined
for formula (I) and indicated as "G" in Scheme 12
below) can be prepared by alkylation of3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
with an alkylhalide compound of formula (Xl) according
to reaction scheme 12. Typical alkylation conditions
comprise heating a mixture of
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
and (Xl) in dimethylformamide with potassium carbonate
at 140 degC in a microwave reactor for 10 minutes.
Compounds of formula (Xl) are commercially available
or may be prepared from the corresponding acid in a
manner similar to that set out in Scheme 8. Scheme 12A
compound of formula (XXIII) can be prepared from a
benzonitrile of formula (XXII) according to reaction
scheme 13. Typical reaction conditions comprise
treatment of a solution of lithium aluminium hydride
in tetrahydrofuran with a compound of formula (XXII)
in tetrahydrofuran with cooling, followed by stirring
at room temperature for 1.5h hours. Compounds of
formula (XXII) can be prepared in a manner similar to
that described above for compounds of formula (I), ie
reacting a compound of formula (II) with 3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole).
Scheme 13 A compound of formula (XXVI) (i.e. a
compound of formula (I) where n=0, m=1 , Y=CO and
R1=NMe(CH2)p-Ar wherein p is 1, 2 or 3 and Ar is
phenyl or 5- or 6-membered heterocyclic group, as
defined for formula (I)) can be prepared by coupling a
compound of formula (XXIV) with a secondary amine
according to reaction scheme 14. Typical coupling
conditions comprise treatment of polymer supported
1-ethyl-3- (dimethylaminopropyl)carbodiimide with a
solution of 1-hydroxy-7-azabezotriazole in
tetrahydrofuran : dichloromethane ( 1 :1) followed by
the addition of the benzoic acid (XXIV) in
N-methyl-2-pyrrolidinone : tetrahydrofuran ( 1:3),
followed by the addition of the amine (XXV) in
dichloromethane and allowed to mix for 60 hours. In
one embodiment, Ar is aromatic or heterocyclic and n
is 1,2 or 3. Compounds of formula (XXIV) can be
prepared in a manner similar to that described above
for compounds of formula (I), ie reacting a compound
of formula (II) with
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazole). . Compounds of formula (XXV) are
commercially available. Compounds offormula (XXIV) can
be prepared in a manner similar to that described
above for compounds of formula (I). Scheme 14 A
compound of formula (XXVII) (i.e. a compound of
formula (I) wherein n=1 or 2, m=0, X=CH2 and R1=
NHR12' wherein R12' is SO2C3-6cycloalkyl,
C(O)C1-4alkyl, C(O)phenyl or C(O)C2-4alkenyl) can be
prepared from a compound of formula (XXIII) by
acylation or sulphonylation using a reagent of formula
(XVI) according to reaction scheme 15. Typical
conditions comprise addition of reagent (XVI) to a
solution of (XXIII) in dichloromethane or 5-10%
dimethylformamide in dichloromethane in the presence
of a suitable base such as triethylamine. Compounds of
formula (XVI) are commercially available. Scheme 15 A
compound of formula (XXX) (ie a compound of formula
(I) wherein q=0, n=1 , m=1 , Y=CO, X=CR6R7 wherein R6
is fluorine and R7 is hydrogen or fluorine, R1=NR9R10
wherein R9 and R10 form a 5-membered aromatic or
non-aromatic heterocyclic group or a 6- membered
non-aromatic heterocyclic group, as defined for
formula (I)) can be prepared from a compound of
formula (XXVIII) by fluorination using a reagent of
formula (XXIX) according to reaction scheme 16.
Typical conditions comprise addition of a
tetrahydrofuran solution of a compound of formula
(XXVIII) to a solution of lithium diisopropylamide in
tetrahydrofuran at -78 degC followed 1 hour later by
the addition ofthe fluorinating agent (XXIX) in
tetrahydrofuran, then stirring at ambient temperature,
giving a mix of R=H and R=F. The compound of formula
(XXVIII) can be prepared in a manner similar to that
described above for compounds of formula (I), ie
reacting a compound of formula (II) with
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole).
. The compound of formula (XXIX) is commercially
available. Scheme 16 A compound of formula (XXXIV) (ie
a compound of formula (I) wherein q is 0 or 1, m and n
are both 0 and R1 is optionally substituted N-linked
pyrrolidinyl substituted with one keto) can be
prepared by acylation then alkylation of a compound of
formula (XXXIII) using 4- chlorobutyryl chloride
according to reaction scheme 17. Typical conditions
comprise treating a solution of a compound of formula
(XXXIII) and a suitable base such as
diisopropylethylamine in dimethylformamide with
4-chlorobutyryl chloride, followed by the addition of
excess sodium hydride (60% suspension in mineral oil)
and stirring at room temperature. Scheme 17 A compound
of formula (XXXIII) can be prepared by reduction of
the compound of formula (XXXII) using sodium
borohydride according to scheme 18. Typical conditions
comprise addition of a compound of formula (XXXII) in
methanol to a suspension of 10% palladium on charcoal
and sodium borohydride in water and stirring at room
temperature for 1 hour. Scheme 18(XXXII) (XXXI II) A
compound of formula (XXXIX) (ie a compound of formula
(I) wherein m is 0, n = 1 or 2, R1 is
1,2,4-oxadiazol-5-yl and R is C1-6alkyl or
C3-6CyClOaIkYl) can be prepared upon reaction of a
compound of formula (XXXVII) with an amidoxime of
formula (XXXVIII) according to reaction scheme 19.
Typical conditions comprise addition of 1-ethyl-3-
(dimethylaminopropyl)carbodiimide hydrochloride to a
slurry of the acid (XXXVII) and 1-
hydroxybenzotriazole in acetonitrile, followed by the
addition of the appropriate amidoxime after 30
minutes, and then heating at reflux. Compounds of
formula (XXXVIII) are commercially available.
Compounds of formula (XXXVII) can be prepared in a
manner similar to that described above for compounds
of formula (V) in Scheme 9. Scheme 19 (XXXVII) (XXXIX)
A compound of formula (XLV) (ie a compound of formula
(I) wherein q=0, n=0, m=1 , Y=CO and R1 is a C-linked
5-membered aromatic heterocyclic group optionally
substituted by methyl) can be prepared in 3 stages
from 3-(trifluoromethyl)-4, 5,6,7-
tetrahydro-1/-/-indazole, 4-bromoiodobenzene and a
compound of formula (XLIV) according to reaction
scheme 20. Typical reaction conditions comprise
heating compound A with 4-bromoiodobenzene in the
presence of a base (such as potassium carbonate),
copper (I) iodide and N,N-dimethylglycine with
conventional heating at 130 degC in dimethylsulfoxide.
The product is isolated then treated with
n-butyllithium in tetrahydrofuran at -78 degC,
followed by the treatment with a compound of
formula(XLIV).
3-(Trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
and bromoiodobenzene are commercially available.
Scheme 20 (XLIV) A compound of formula (XLIV) can be
prepared by the acylation of a compound of formula
(XLIII) (wherein RV is a C-linked 5-membered aromatic
heterocyclic group optionally substituted with methyl)
with N,O-dimethylhydroxylamine hydrochloride according
to reaction scheme 2 1. Typical acylation conditions
comprise the addition of HATU (O-(7-
azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate) to a solution of the compound of
formula (XLIII), with N,O-dimethylhydroxylamine
hydrochloride and diisopropylamine (DIPEA) in
dimethylformamide and stirring at room temperature for
17 hours. The compound of formula (XLIII) is
commercially available. Scheme 2 1 (XLlIl) (XLlV) A
compound of formula (XLVI) (wherein q is as defined
for formula (I), n=0, m=1 , Y=NHCO and R2R3 form a 4,
5 or 6-membered non-aromatic heterocyclic group
optionally substituted as defined for formula (I)),
can be prepared from a compound of formula (XXIV) via
a Curtius rearrangement and subsequent reaction with a
compound HNR2R3, according to reaction scheme 22. For
example, HNR2R3 may be pyrrolidine. Typical reaction
conditions comprise addition of diphenylphosphoryl
azide (DPPA) to a mixture of a compound of formula
(XXIV) and diisopropylethylamine (DIPEA) in
1,4-dioxane. After 2 hours of stirring at reflux the
mix is treated with the HNR2R3 compound, and reflux
continued for a further hour. Compounds of formula
(XXIV) can be prepared in a manner similar to that
described above for compounds of formula (I), ie
reacting a compound of formula (II) with
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole).
Scheme 22(XXIV) (XLVI) A compound of formula (XLVIII)
(wherein q is as defined for formula (I), n=1 or 2,
m=0 and R1 is a group NR1 1R12 wherein R1 1 and R12
form a 5-membered aromatic heterocyclic group
optionally substituted by one or two groups
independently selected from the group consisting of
hydroxy, C3-6cycloalkyl and Ci-4alkoxy; or imidazolyl
substituted by phenyl, or a 5- or 6-membered
non-aromatic heterocyclic group which is substituted
by at least one keto, and optionally by one or two
other groups independently selected from the group
consisting of keto, hydroxy and C^alkoxy) can be
prepared by the alkylation of a heterocyclic group of
formula (XLVII) (wherein R1 1 and R12 are as defined
for formula (XLVIII)), with the benzyl chloride
compound of formula (VII) according to reaction scheme
23. Typical alkylation conditions comprise treatment
of a compound of formula (XLVII) with a suitable base
such as sodium hydride (available as a 60% suspension
in mineral oil) in dimethylformamide, followed by the
addition of the alkylating agent (VII). In one
embodiment, NR1 1R12 is an imidazolyl, triazolyl or
pyrazolyl derivative. Compounds of formula (XLVII) are
commercially available. The compound of formula (VII)
can be prepared in a manner similar to that described
above in Scheme 11. Scheme 23 (XLVIII) Further details
for the preparation of compounds of formula (I) are
found in the Examples section hereinafter. The
compounds of the invention may be prepared singly or
as compound libraries comprising at least 2, for
example 5 to 1,000 compounds, for example 10 to 100
compounds. Libraries of compounds of the invention may
be prepared by a combinatorial 'split and mix'
approach or by multiple parallel synthesis using
either solution phase orsolid phase chemistry, by
procedures known to those skilled in the art. Thus
according to a further aspect there is provided a
compound library comprising at least 2 compounds of
the invention. The compounds of the present invention
potentiate the AMPA receptor. Compounds which
potentiate the AMPA receptor are potentially useful
for treating diseases and conditions which are
mediated by the potentiation of the glutamate
receptor. Thus the present invention provides a
compound of formula (I) or a salt or solvate thereof,
as defined in the first aspect of the present
invention, for use as a medicament. As previously
defined, compounds of formula (I) exclude
4-methyl-N-[4-[4,5,6,7-tetrahydro-3-
(trifluoromethyl)-1 H-indazol-1-yl]phenyl]-
1,2,3-thiadiazole-5-carboxamide and salts thereof. In
one embodiment, the compound of formula (I) is a
compound selected from the group consisting of formula
(Ia), (Ib), (Ic), (Id), (Ie) and (If), as defined
above. As previously defined compounds of formula (Ia)
exclude 4-methyl-N-[4-[4,5,6,7-tetrahydro-3-
(trifluoromethyl)-1 H-indazol-1-yl]phenyl]-
1,2,3-thiadiazole-5-carboxamide and salts thereof. In
one embodiment, there is provided a compound of
formula (Ig) or a salt or solvate thereof for use in
medicine: (ig) wherein R' and R", together with the
nitrogen atom to which they are attached, form a
pyrrolidinyl or morpholinyl. The present invention
also provides a compound of formula (Ih) for use in
medicine:in which R1 is a group NR2R3 in which R2 and
R3 together with the nitrogen atom to which they are
attached form a 5-membered non-aromatic heterocyclic
ring, which may be substituted with one or more groups
selected from halo, and keto. In one embodiment, R2
and R3 together with the nitrogen atom to which they
are attached form a pyrrolidinyl ring, which may be
substituted with one or more groups selected from
halo, Ci_4alkyl, and keto. The present invention also
provides a salt or a solvate of a compound of formula
(Ih) as defined above for use in medicine. The present
invention also provides a pharmaceutical composition
comprising a compound of formula (I) or a salt or
solvate thereof, as defined in the first aspect of the
present invention, and at least one carrier, diluent
or excipient. As previously defined, compounds of
formula (I) exclude
4-methyl-N-[4-[4,5,6,7-tetrahydro-3-(trifluoromethyl)-
1 Hindazol- 1-yl]phenyl]-
1,2,3-thiadiazole-5-carboxamide and salts thereof. In
one embodiment, the compound of formula (I) is
selected from the group consisting of a compound of
formula (Ia), (Ib), (Ic), (Id), (Ie), (If), (Ig) and
(Ih). As previously defined, compounds of formula (Ia)
exclude 4-methyl-N-[4-[4,5,6,7-tetrahydro-3-
(trifluoromethyl)- 1H-indazol-1-yl]phenyl]-
1,2,3-thiadiazole-5-carboxamide and salts thereof. The
present invention also provides a compound of formula
(Ii) or a salt or solvate thereof for use in the
treatment of a disease or a condition which is
mediated by the glutamate receptor: (Ii) wherein:  q
is 0 or 1;  n is 0, 1, or 2;  X is CR6R7, where R6 and
R7 are each independently selected from the group
consisting of hydrogen, methyl and fluoro, but R6 and
R7 are not both simultaneously methyl; or, when n is
1, R6 and R7 together with the carbon atom to which
they are attached, form a 3-membered carbocyclic ring;
Y is selected from the group consisting of CO, NR8CO,
SO, SO2 and NR8SO2;  R8 is selected from the group
consisting of hydrogen, C2-4alkenyl and  m is Oor 1;
and  a) when n is Oand m = 1, then R1 is selected from
the group consisting of (i) Ci-4alkyl, (ii) a C-linked
5-membered aromatic heterocyclic group optionally
substituted with methyl, (iii) NHR2 and (iv) NR2 R3,
wherein: 



R2 is selected from the group consisting of Ci-
straight chain alkyl, C4- 6branched chain alkyl and a
group -(CH2)PZ wherein p is 1, 2 or 3;  Z is hydroxy,
methoxy, NHMe, phenyl or a 5- or 6-membered
non-aromatic heterocyclic group, the phenyl or
heterocyclic group being optionally substituted by
one, two or three groups independently selected from
the group consisting of halo, wherein when Y is CO, R2
is not (CH2)2pyrrolidinyl;  R2 is selected from the
group consisting of methyl and ethyl;  R3 is selected
from the group consisting of Ci-6alkyl and a group
-(CH2)PZ' wherein p is 1, 2 or 3;  Z' is hydroxy,
methoxy, NHMe, phenyl or a 5- or 6-membered
non-aromatic or aromatic heterocyclic group, the
phenyl or heterocyclic group being optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, or  R2 and
R3, together with the nitrogen atom to which they are
attached, form: (i) a 4 or 5-membered non-aromatic
heterocyclic group, which ring is optionally
substituted by one, two or three groups independently
selected from the group consisting of halo, hydroxy,
NR13R14 (wherein R13 and R14 are independently
selected from the group consisting of hydrogen and Ci
- alkyl), haloCi -4alkyl, and keto; or (ii) a
6-membered non-aromatic heterocyclic group, which ring
is optionally substituted by one, two or three groups
independently selected from the group consisting of
halo, hydroxy, NR13R14 (wherein R13 and R14 are
independently selected from the group consisting of
hydrogen and Ci- 4alkyl), C2-4alkyl, haloC^alkyl and
keto; o b) when n and m are both simultaneously 0, R1
is selected from the group consisting of:  Ci-6alkoxy;
a monocyclic saturated or partially unsaturated 5- or
6-membered heterocyclic group, attached through a
carbon atom and optionally substituted by one, two or
three groups independently selected from the group
consisting of Ci-4alkyl, C(O)Ci-4alkyl, haloCi
-4alkyl, halo and keto;  N-linked pyrrolidinyl,
optionally substituted with one, two or three groups
independently selected from the group consisting of
C^alkyl, C(O)Ci -4alkyl, halo halo and keto; and
oxazolyl or imidazolyl, both being optionally
substituted by Ci-4alkyl;  c) when n is 1 or 2, and m
is 1, R1 is selected from the group consisting of
Ci-4alkyl, benzyl, cyclopropyl, thienyl, and NR9R10
wherein: o R9 is selected from the group consisting of
hydrogen and Ci-4alkyl, and R10 is selected from the
group consisting of Ci-6 straight chain alkyl,
C3-6cycloalkyl and -(CH2)PZ wherein p is 1, 2 or 3; o
Z is a phenyl or a 5- or 6-membered heterocyclic
group, the phenyl or heterocyclic group being
optionally substituted by one, two or three groups
independently selected from the group consisting of
halo and Ci-4alkyl; or o R9 and R10 , together with
the nitrogen atom to which they are attached, form a
5-membered aromatic or non-aromatic heterocyclic group
or a 6-membered non-aromatic heterocyclic group, any
of the rings being optionally substituted by one, two
or three groups independently selected from the group
consisting of halo, phenyl and (in the case of a
non-aromatic ring) keto; and  d) when n is 1 or 2, and
m is 0, R1 is selected from the group consisting of
cyano, hydroxy, NH2, a C-linked 5-membered aromatic
heterocyclic group optionally substituted with one,
two or three groups independently selected from the
group consisting of and Cs- cycloalkyl, and NR1 1R12
in which: o R1 1 is hydrogen and R12 is selected from
the group consisting of SO2Ci-4alkyl,
SO2C3-6cycloalkyl, C(O)Ci -4alkyl, and
C(O)C2-4alkenyl; or R1 1 is selected from the group
consisting of C^alkyl and C2-4alkenyl, and R12 is
selected from the group consisting of SO2Ci_4alkyl,
SO2C3-6cycloalkyl, C(O)Ci -4alkyl, C(O)phenyl and
C(O)C2-4alkenyl or o R1 1 and R12 , together with the
nitrogen atom to which they are attached, form a group
selected from the group consisting of:  (i) a
5-membered aromatic heterocyclic group which is
optionally substituted by one or two groups
independently selected from the group consisting of
d^alkyl, halo, haloCi -4alkyl, hydroxy, C3-6cycloalkyl
and Ci-4alkoxy; and  (ii) imidazolyl substituted by
phenyl;  (iii) a 5-membered non-aromatic heterocyclic
group which is substituted by one, two or three groups
independently selected from the group consisting of
keto, hydroxy and and  (iv) a 6-membered non-aromatic
heterocyclic group, which is optionally substituted by
one, two or three groups independently selected from
the group consisting of keto, hydroxy and Ci-4alkoxy.
The present invention also provides a compound of
formula (J) or a salt or solvate thereof for use as a
medicament:(J) wherein:  q is 0 or 1  n=0, 1, or 2;  X
is CR6R7, where R6 and R7 are each independently
selected from H, Me and F, but R6 and R7 are not both
simultaneously Me; or, when n=1 , R6 and R7 together
with the carbon atom to which they are attached, form
a 3 - membered carbocyclic ring.  Y is selected from
the group consisting of CO, NR8CO, SO, SO2 and NR8SO2
R8 is selected from H and Ci-4 alkyl  m=0 or 1 and  a)
when n is 0 and m = 1, then: o R1 is selected from the
group consisting of Ci - alkyl, and NR2R3 in which:
R2 is CH3 and R3 is selected from Ci -6 straight chain
alkyl, C(O)Ci_4alkyl and -(CH2)pZ where p=1 , 2 or 3;
Z is a phenyl or a 5- or 6-membered heterocyclic
group, the phenyl or heterocyclic group optionally
being substituted with one or more groups selected
from halo, C^alkyl and haloCi -4alkyl; or  R2 and R3
together with the nitrogen atom to which they are
attached form a 5-membered non-aromatic heterocyclic
ring, which ring may be substituted with one or more
groups selected from halo, Ci-4alkyl, and keto;  b)
when n and m are both simultaneously 0, o R1 is a
monocyclic saturated or partially unsaturated 5- or
6-membered heterocyclic ring, attached through a
carbon atom and optionally substituted with one or
more groups selected from d^alkyl, C(O)Ci_4alkyl, halo
halo and keto;  c) when n is 1 or 2, and m is 1, o R1
is selected from the group consisting of Ci -4 alkyl
and NR9R10 in which: R9 is selected from hydrogen and
C^alkyl, and R10 is selected from Ci- 6 straight chain
alkyl, Cs- cycloalkyl, C(O)Ci_4alkyl and -(CH2)PZ
where p=1 , 2 or 3;  Z is a phenyl or a 5- or
6-membered heterocyclic group, the phenyl or
heterocyclic group optionally being substituted with
one or more groups selected from halo and Ci -4alkyl;
or  R9 and R10 together with the nitrogen atom to
which they are attached form a 5-membered aromatic or
non-aromatic heterocyclic ring or a 6- membered
non-aromatic heterocyclic ring, either of which may
include one or more further heteroatoms selected from
N, O or S, and may be substituted with one or more
groups selected from Ci -4alkyl, halo, and (in the
case of a non-aromatic ring) keto; and  d) when n is 1
or 2, and m is 0, o R1 is selected from the group
consisting of cyano, OH, NH2 and NR1 1R12 in which o
R1 1 is selected from H and d^alkyl, and R12 is
selected from SC C- alkyl and C(O)Ci -4alkyl; or o R1
1 and R12 together with the nitrogen atom to which
they are attached form a group selected from a
5-membered aromatic heterocyclic ring, a 5- membered
non-aromatic heterocyclic ring and a 6-membered
nonaromatic heterocyclic ring, any of which may
include one or more further heteroatoms selected from
N, O or S, and wherein the 5-membered aromatic
heterocyclic ring is optionally substituted with one
or more groups selected from d^alkyl, halo, haloCi
-4alkyl, hydroxy and Ci -4alkoxy; the 5- membered
non-aromatic heterocyclic ring is substituted with one
or more groups selected from keto, hydroxy and Ci
-4alkoxy; and the 6-membered non-aromatic heterocyclic
ring is optionally substituted with one or more groups
selected from keto, hydroxy and C^alkoxy. Any
statements above regarding embodiments of compounds of
any of formula (I), (A), (Ia), (Ib), (Ic), (Id), (Ie),
(If) above apply to compounds of formula (Ig), formula
(Ih) and formula (Ii). Examples of compounds for use
as a medicament as described herein, or for a
composition as described herein, or for use in the
treatment of a disease or a condition which is
mediated by the glutamate receptor as described
herein, include: 1. L/
,L/-dimethyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro
-1/-/-indazol-1-yl]benzamide 2.
1-[4-(1-pyrrolidinylcarbonyl)phenyl]-3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1/-/- indazole 3.
L/-methyl-L/-(phenylmethyl)-4-[3-(trifluoromethyl)-4,5
,6,7-tetrahydro-1/-/-indazol-1- yl]benzamide4.
L/-ethyl-L/-methyl-4-[3-(t
pfluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazol-1-
yl]benzamide 5.
L/-butyl-L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetr
ahydro-1/-/-indazol-1- yl]benzamide 6.
L/-methyl-L/-(2-phenylethyl)-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 - yl]benzamide 7. L/
,L/-dimethyl-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazol-1 - yl]benzenesulfonamide
8. 1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}ethanone 9.
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-1-propanone 10.
1-[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)-4,5,6
,7-tetrahydro-1 H-indazole 11.
1-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-2-propanone 12. L/
,L/-dimethyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahy
dro-1 H-indazol-1 - yl]phenyl}acetamide 13.
1-{4-[2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3-(trifluo
romethyl)-4,5,6,7-tetrahydro-1 Hindazole 14.
L/-ethyl-L/-methyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1 H-indazol-1 - yl]phenyl}acetamide 15.
L/-methyl-L/-(phenylmethyl)-2-{4-[3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1 H-indazol- 1-yl]phenyl}acetamide
16.
L/-butyl-L/-methyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1 H-indazol-1 - yl]phenyl}acetamide 17.
L/-methyl-L/-(2-phenylethyl)-2-{4-[3-(trifluoromethyl)
-4,5,6,7-tetrahydro-1 H-indazol- 1-yl]phenyl}acetamide
18.
1-{[4-(1-pyrrolidinylcarbonyl)phenyl]methyl}-3-(triflu
oromethyl)-4,5,6,7-tetrahydro- 1H-indazole 19.
1-{4-[1-methyl-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)-4,5,6,7- tetrahydro-1 H-indazole
20. L/
,L/-dimethyl-3-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahy
dro-1 H-indazol-1 - yl]phenyl}propanamide 2 1.
1-{4-[3-oxo-3-(1-pyrrolidinyl)propyl]phenyl}-3-(triflu
oromethyl)-4,5,6,7-tetrahydro- 1H-indazole 22.
1-{4-[1-(1
-pyrrolidinylcarbonyl)cyclopropyl]phenyl}-3-(trifluoro
methyl)-4, 5,6,7- tetrahydro-1 H-indazole 23.
1-{4-[2-oxo-2-(1
-piperidinyl)ethyl]phenyl}-3-(trifluoromethyl)-4,5,6,7
-tetrahydro-1 Hindazole 24. 1-{4-[2-(3,3-difluoro-1
-pyrrolidinyl)-2-oxoethyl]phenyl}-3-(trifluoromethyl)-
4, 5,6,7- tetrahydro-1 H-indazole 25.
L/-methyl-L/-propyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1 H-indazol-1 - yl]phenyl}acetamide 26.
L/-cyclopentyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-tetra
hydro-1 H-indazol-1 - yl]phenyl}acetamide27.
L/-methyl-L/-(2-thienylmethyl)-2-{4-[3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1Hindazol- 1-yl]phenyl}acetamide
28.
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazo
l-1-yl]phenyl}acetonitrile 29.
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazo
l-1-yl]phenyl}methanol 30.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazol-1 - yl]phenyl}methyl)acetamide 3 1.
1-({4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2- pyrrolidinone 32.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazol-1 - yl]phenyl}methyl)propanamide 33.
L/-ethyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1 H-indazol-1 - yl]phenyl}methyl)acetamide 34.
1-({4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2- piperidinone 35.
1-methyl-5-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-
1 H-indazol-1 -yl]phenyl}-2- pyrrolidinone 36.
L/-[3-(1 H-imidazol-1
-yl)propyl]-L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1 Hindazol- 1-yl]benzamide 37.
L/-methyl-L/-[2-(2-thienyl)ethyl]-4-[3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1H-indazol- 1-yl]benzamide 38.
L/-methyl-L/-[2-(1 H-1,2,4-triazol-1
-yl)ethyl]-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-
1H-indazol-1 -yl]benzamide 39. L/-methyl-L/-(1
,3-thiazol-2-ylmethyl)-4-[3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1 Hindazol- 1-yl]benzamide 40.
L/-methyl-L/-[2-(1-methyl-1H-pyrrol-2-yl)ethyl]-4-[3-(
trifluoromethyl)-4,5,6,7- tetrahydro-1 H-indazol-1
-yl]benzamide 4 1.
L/-methyl-L/-(2-thienylmethyl)-4-[3-(trifluoromethyl)-
4, 5,6,7-tetrahydro-1 H-indazol-1- yl]benzamide 42.
L/-methyl-L/-(3-pyridinylmethyl)-4-[3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1H-indazol- 1-yl]benzamide 43.
L/-(2-furanylmethyl)-L/-methyl-4-[3-(trifluoromethyl)-
4, 5,6, 7-tetrahydro-1 H-indazol-1 - yl]benzamide 44.
L/-[(4-fluorophenyl)methyl]-
L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H
indazol- 1-yl]benzamide 45.
1-[4-(4-morpholinylcarbonyl)phenyl]-3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1 Hindazole 46.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)methanesulfonamide 47.
1-{4-[1-fluoro-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)-4, 5,6,7- 



tetrahydro-1H-indazole 48. 1-{4-[1
,1-difluoro-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3-(t
rifluoromethyl)-4, 5,6,7- tetrahydro-1 H-indazole49.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazol-1 - yl]phenyl}methyl)methanesulfonamide
50. 1-(4-{[3-(trifluoromethyl)-4, 5,6, 7-tetrahydro-1
H-indazol-1 -yl]methyl}phenyl)-2- pyrrolidinone 5 1.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazol-1 -
yOphenylJmethylJ-i-pyrrolidinecarboxamide 52.
5-{4-[3-(trifluoromethyl)-4, 5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-2-pyrrolidinone 53.
L/-(1-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}ethyl)acetamide 54.
L/-methyl-L/-(1
-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}ethyl)acetamide 55.
1-[4-(1-acetyl-2-pyrrolidinyl)phenyl]-3-(trifluorometh
yl)-4,5,6,7-tetrahydro-1Hindazole 56.
1-(2-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}ethyl)-2- pyrrolidinone 57.
1-{4-[(1
,1-dioxido-2-isothiazolidinyl)methyl]phenyl}-3-(triflu
oromethyl)-4,5,6,7- tetrahydro-1 H-indazole 58.
2-methyl-
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)propanamide 59.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)butanamide 60.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2- thiophenecarboxamide
6 1. L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)propanamide 62.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)acetamide 63.
L/-methyl-2-phenyl- L/-({4-[3-(trifluoromethyl)-4,5,
6,7-tetrahydro-1 H-indazol-1 -
yl]phenyl}methyl)acetamide 64. L/-(2-hydroxyethyl)-
L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]benzamide 65.
L/-methyl-L/-[2-(methyloxy)ethyl]-4-[3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1Hindazol- 1-yl]benzamide 66.
/V-methyl-L/-[2-(methylamino)ethyl]-4-[3-(trifluoromet
hyl)-4,5,6,7-tetrahydro-1Hindazol- 1-yl]benzamide 67.
1-({4-[3-(trifluoromethyl)-4, 5,6, 7-tetrahydro-1
H-indazol-1 -yl]phenyl}carbonyl)-3- pyrrolidinol 68.
L/-methyl-1 -({4-[3-(trifluoromethyl)-4, 5,6,
7-tetrahydro-1 H-indazol-1 -
yl]phenyl}carbonyl)-3-pyrrolidinamine 69. 1-[4-(
1-azetidinylcarbonyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 70.
1-({4-[3-(trifluoromethyl)-4, 5,6, 7-tetrahydro-1
H-indazol-1 -yl]phenyl}carbonyl)-3- azetidinol7 1.
(3,3-difluorocyclobutyl){4-[3-(trifluoromethyl)-4,5,6,
7-tetrahydro-1H-indazol-1- yl]phenyl}methanone 72.
1-[4-(1/-/-imidazol-1-yl)phenyl]-3-(trifluoromethyl)-4
,5,6,7-tetrahydro-1/-/-indazole 73.
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-in
dazol-1-yl]phenyl}methyl)-2- propenamide 74.
L/-(1-methylethenyl)-
L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-inda
zol-1- yl]phenyl}methyl)-2-propenamide 75.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1/-/-indazol-1- yl]phenyl}methyl)-2-propenamide 76.
1-{4-[(3-methyl-1
,2,4-oxadiazol-5-yl)methyl]phenyl}-3-(trifluoromethyl)
-4, 5,6,7- tetrahydro-1 H-indazole 77.
1-{4-[(3-cyclopropyl-1
,2,4-oxadiazol-5-yl)methyl]phenyl}-3-(trifluoromethyl)
-4,5,6,7- tetrahydro-1 H-indazole 78.
L/-ethyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-
/-indazol-1-yl]benzamide 79. L/-methyl-L/-(1
-methylethyl)-4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1 H-indazol-1 - yl]benzamide 80.
1-[4-(1-piperidinylcarbonyl)phenyl]-3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1Hindazole 8 1. L/
,L/-diethyl-4-[3-(trifluoromethyl)-4, 5,6,
7-tetrahydro-1 H-indazol-1 -yl]benzamide 82.
L/-methyl-4-[3-(trifluoromethyl)-4, 5,6,
7-tetrahydro-1 H-indazol-1 -yl]benzamide 83.
1-{4-[2-oxo-2-(2-phenyl-1
-pyrrolidinyl)ethyl]phenyl}-3-(trifluoromethyl)-4,5,6,
7- tetrahydro-1 H-indazole 84.
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazol-1 - yl]phenyl}methyl)benzamide 85.
1-[4-(1 ,3-oxazol-5-yl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 86.
1-[4-(propyloxy)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 87.
1-[4-(1-methyl-1H-imidazol-4-yl)phenyl]-3-(trifluorome
thyl)-4,5,6,7-tetrahydro-1Hindazole 88.
L/-({4-[3-(trifluoromethyl)-4, 5,6, 7-tetrahydro-1
H-indazol-1 -yl]phenyl}methyl)-2- propanesulfonamide
89. L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)cyclopropanesulfonamide
90. L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)cyclopentanesulfonamide
9 1.
1-[4-(1-pyrrolidinylsulfonyl)phenyl]-3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1Hindazole 92.
L/-(2-methylpropyl)-4-[3-(trifluoromethyl)-4,5,6,7-tet
rahydro-1H-indazol-1- yl]benzenesulfonamide 93.
1-[4-(4-morpholinylsulfonyl)phenyl]-3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1Hindazole 94.
L/-[2-(methyloxy)ethyl]-4-[3-(trifluoromethyl)-4,5,
6,7-tetrahydro-1 H-indazol-1 -
yl]benzenesulfonamide95.
L/-[2-(1-pyrrolidinyl)ethyl]-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1/-/-indazol-1- yl]benzenesulfonamide
96.
L/-(tetrahydro-2-furanylmethyl)-4-[3-(trifluoromethyl)
-4,5,6,7-tetrahydro-1/-/-indazol-
1-yl]benzenesulfonamide 97.
1-[4-(1H-imidazol-1-ylmethyl)phenyl]-3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1Hindazole 98. 1-[4-(1
H-1,2,4-triazol-i
-ylmethyl)phenyl]-3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 Hindazole 99. 1-[4-(1 H-pyrazol-1
-ylmethyl)phenyl]-3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 Hindazole 100. 1-[4-(1 H-1
,2,3-triazol-1-ylmethyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 Hindazole 101 . 1-[4-(2H-1
,2,3-triazol-2-ylmethyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1 Hindazole 102. 1-{4-[(4-methyl-1
H-pyrazol-1
-yl)methyl]phenyl}-3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1 H-indazole 103. 1-{4-[(3,5-dimethyl-1
H-pyrazol-1 -yl)methyl]phenyl}-3-(trifluoromethyl)-4,
5,6,7- tetrahydro-1 H-indazole 104.
3-(trifluoromethyl)-1 -(4-{[3-(trifluoromethyl)-1
H-pyrazol-1 -yl]methyl}phenyl)-4,5,6,7- tetrahydro-1
H-indazole 105. 3-(trifluoromethyl)-1
-(4-{[5-(trifluoromethyl)-1 H-pyrazol-1
-yl]methyl}phenyl)-4,5,6,7- tetrahydro-1 H-indazole
106. 1-(4-{[5-methyl-3-(trifluoromethyl)-1 H-pyrazol-1
-yl]methyl}phenyl)-3- (trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 107.
1-(4-{[3-methyl-5-(trifluoromethyl)-1 H-pyrazol-1
-yl]methyl}phenyl)-3- (trifluoromethyl)-4,
5,6,7-tetrahydro-1 H-indazole 108. 1-{4-[(2-methyl-1
H-imidazol-1
-yl)methyl]phenyl}-3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1 H-indazole 109.
1-(4-{[2-(1-methylethyl)-1 H-imidazol-1
-yl]methyl}phenyl)-3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1 H-indazole 110. 1-{4-[(4-phenyl-1
H-imidazol-1 -yl)methyl]phenyl}-3-(trifluoromethyl)-4,
5,6,7- tetrahydro-1 H-indazole 111. 1-{4-[(4-bromo-1
H-pyrazol-1 -yl)methyl]phenyl}-3-(trifluoromethyl)-4,
5,6,7- tetrahydro-1 H-indazole 112.
L/-methyl-1H-imidazol-2-yl){4-[3-(trifluoromethyl)-4,5
,6,7-tetrahydro-1H-indazol-1- yl]phenyl}methanone 113.
L/-methyl-L/-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1H-indazol-1-yl]phenyl}-1- pyrrolidinecarboxamide
and salts and solvates thereof. It will be appreciated
that the invention includes the following further
aspects. Hereinafter, the term "a compound of the
invention" refers to compounds of formula (Ii), their
salts andtheir solvates as defined in any aspect of
the invention (except Intermediate compounds in
chemical processes). The embodiments described in
respect of the first aspect apply equally to each of
these further aspects: i) the use of a compound of
formula (Ii) or a salt or solvate thereof in the
manufacture of a medicament for treating a disease or
condition mediated by a reduction or imbalance in
glutamate receptor function in a mammal; ii) a
compound of formula (Ii) or a salt or solvate thereof
for use in treating a disease or condition mediated by
a reduction or imbalance in glutamate receptor
function in a mammal; iii) a method of treatment of a
disease or condition mediated by a reduction or
imbalance in glutamate receptor function in a mammal
comprising administering an effective amount of a
compound of formula (Ii) or a salt or solvate thereof;
iv) a combination product of a compound of formula
(Ii) or a salt or solvate thereof with an
antipsychotic; v) a pharmaceutical composition
comprising a combination product as defined in vi)
above and at least one carrier, diluent or excipient;
vi) the use of a combination product as defined in vi)
above in the manufacture of a medicament for treating
a disease or condition mediated by a reduction or
imbalance in glutamate receptor function in a mammal;
vii) a combination product as defined in vi) above for
use in treating a disease or condition mediated by a
reduction or imbalance in glutamate receptor function
in a mammal; viii) a combination product as defined in
vi) above for use as a medicament; ix) a method of
treatment of a disease or condition mediated by a
reduction or imbalance in glutamate receptor function
in a mammal comprising administering an effective
amount of a combination product as defined in vi)
above. In the case of aspects ii), iii), iv), vii),
viii), ix) and x), relevant diseases or conditions
are: psychosis and psychotic disorders (including
schizophrenia, schizo-affective disorder,
schizophreniform diseases, brief reactive psychosis,
child onset schizophrenia, "schizophrenia-spectrum"
disorders such as schizoid or schizotypal personality
disorders, acute psychosis, alcohol psychosis,
drug-induced psychosis, autism, delerium, mania
(including acute mania), manic depressive psychosis,
hallucination, endogenous psychosis, organic
psychosyndrome, paranoid and delusional disorders,
puerperal psychosis, and psychosis associated with
neurodegenerative diseases such as Alzheimer's
disease); substance related disorders (including
alcohol-related disorders and nicotine-related
disorders); cognitive impairment (e.g. the treatment
of impairment of cognitive functions including
attention, orientation, memory (i.e. memory disorders,
amnesia, amnesic disorders and age-associated memory
impairment) and language function, and including
cognitive impairment as a result of stroke,
Alzheimer's disease, Aids-related dementia or other
dementia states, as well as other acute or
sub-acuteconditions that may cause cognitive decline
such as delirium or depression (pseudodementia states)
trauma, aging, stroke, neurodegeneration, drug-induced
states, neurotoxic agents), mild cognitive impairment,
age related cognitive impairment, autism related
cognitive impairment, Down's syndrome, cognitive
deficit related to psychosis, post-electroconvulsive
treatment related cognitive disorders; anxiety
disorders (including generalised anxiety disorder,
social anxiety disorder, agitation, tension, social or
emotional withdrawal in psychotic patients, panic
disorder, and obsessive compulsive disorder);
neurodegenerative diseases (such as Alzheimer's
disease, amyotrophic lateral sclerosis, motor neurone
disease and other motor disorders such as Parkinson's
disease (including relief from locomotor deficits
and/or motor disability, including slowly increasing
disability in purposeful movement, tremors,
bradykinesia, hyperkinesia (moderate and severe),
akinesia, rigidity, disturbance of balance and
co-ordination, and a disturbance of posture), dementia
in Parkinson's disease, dementia in Huntington's
disease, neurolepticinduced Parkinsonism and tardive
dyskinesias, neurodegeneration following stroke,
cardiac arrest, pulmonary bypass, traumatic brain
injury, spinal cord injury or the like, and
demyelinating diseases such as multiple sclerosis and
amyotrophic lateral sclerosis); depression (which term
includes bipolar (manic) depression (including type I
and type II), unipolar depression, single or recurrent
major depressive episodes with or without psychotic
features, catatonic features, melancholic features,
atypical features (e.g. lethargy, over-eating/obesity,
hypersomnia) or postpartum onset, seasonal affective
disorder and dysthymia, depression-related anxiety,
psychotic depression, and depressive disorders
resulting from a general medical condition including,
but not limited to, myocardial infarction, diabetes,
miscarriage or abortion); post-traumatic stress
syndrome; attention deficit disorder; attention
deficit hyperactivity disorder; drug-induced
(phencyclidine, ketamine and other dissociative
anaesthetics, amphetamine and other psychostimulants
and cocaine) disorders; Huntingdon's chorea; tardive
dyskinesia; dystonia; myoclonus; spasticity; obesity;
stroke; sexual dysfunction; sleep disorders and some
forms of epilepsy. Within the context of the present
invention, the terms describing the indications used
herein are classified in the Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition,
published by the American Psychiatric Association
(DSM-IV) and/or the International Classification of
Diseases, 10th Edition (ICD-10). The various subtypes
of the disorders mentioned herein are contemplated as
part of the present invention. Numbers in brackets
after the listed diseases below refer to the
classification code in DSM-IV. Within the context of
the present invention, the term "psychotic disorder"
includes :- Schizophrenia including the subtypes
Paranoid Type (295.30), Disorganised Type (295.10),
Catatonic Type (295.20), Undifferentiated Type
(295.90) and Residual Type (295.60); Schizophreniform
Disorder (295.40); Schizoaffective Disorder (295.70)
includingthe subtypes Bipolar Type and Depressive
Type; Delusional Disorder (297.1) including the
subtypes Erotomanic Type, Grandiose Type, Jealous
Type, Persecutory Type, Somatic Type, Mixed Type and
Unspecified Type; Brief Psychotic Disorder (298.8);
Shared Psychotic Disorder (297.3); Psychotic Disorder
Due to a General Medical Condition including the
subtypes With Delusions and With Hallucinations;
Substance- Induced Psychotic Disorder including the
subtypes With Delusions (293.81 ) and With
Hallucinations (293.82); and Psychotic Disorder Not
Otherwise Specified (298.9). Compounds of the
invention may also be of use in the treatment of the
following disorders:- Depression and mood disorders
including Major Depressive Episode, Manic Episode,
Mixed Episode and Hypomanic Episode; Depressive
Disorders including Major Depressive Disorder,
Dysthymic Disorder (300.4), Depressive Disorder Not
Otherwise Specified (31 1); Bipolar Disorders
including Bipolar I Disorder, Bipolar Il Disorder
(Recurrent Major Depressive Episodes with Hypomanic
Episodes) (296.89), Cyclothymic Disorder (301 .13) and
Bipolar Disorder Not Otherwise Specified (296.80);
Other Mood Disorders including Mood Disorder Due to a
General Medical Condition (293.83) which includes the
subtypes With Depressive Features, With Major
Depressive-like Episode, With Manic Features and With
Mixed Features), Substance-Induced Mood Disorder
(including the subtypes With Depressive Features, With
Manic Features and With Mixed Features) and Mood
Disorder Not Otherwise Specified (296.90): Anxiety
disorders including Panic Attack; Panic Disorder
including Panic Disorder without Agoraphobia (300.01)
and Panic Disorder with Agoraphobia (300.21);
Agoraphobia; Agoraphobia Without History of Panic
Disorder (300.22), Specific Phobia (300.29, formerly
Simple Phobia) including the subtypes Animal Type,
Natural Environment Type, 



Blood-Injection-Injury Type, Situational Type and
Other Type), Social Phobia (Social Anxiety Disorder,
300.23), Obsessive-Compulsive Disorder (300.3),
Posttraumatic Stress Disorder (309.81 ) , Acute Stress
Disorder (308.3), Generalized Anxiety Disorder
(300.02), Anxiety Disorder Due to a General Medical
Condition (293.84), Substance-Induced Anxiety
Disorder, Separation Anxiety Disorder (309.21),
Adjustment Disorders with Anxiety (309.24) and Anxiety
Disorder Not Otherwise Specified (300.00):
Substance-related disorders including Substance Use
Disorders such as Substance Dependence, Substance
Craving and Substance Abuse; Substance-Induced
Disorders such as Substance Intoxication, Substance
Withdrawal, Substance-Induced Delirium,
Substance-Induced Persisting Dementia,
Substance-Induced Persisting Amnestic Disorder,
Substance-Induced Psychotic Disorder,
Substance-Induced Mood Disorder, Substance-Induced
Anxiety Disorder, Substance-Induced Sexual
Dysfunction, Substance- Induced Sleep Disorder and
Hallucinogen Persisting Perception Disorder
(Flashbacks); Alcohol-Related Disorders such as
Alcohol Dependence (303.90), Alcohol Abuse(305.00),
Alcohol Intoxication (303.00), Alcohol Withdrawal (291
.81 ) , Alcohol Intoxication Delirium, Alcohol
Withdrawal Delirium, Alcohol-Induced Persisting
Dementia, Alcohol- Induced Persisting Amnestic
Disorder, Alcohol-Induced Psychotic Disorder, Alcohol-
Induced Mood Disorder, Alcohol-Induced Anxiety
Disorder, Alcohol-Induced Sexual Dysfunction,
Alcohol-Induced Sleep Disorder and Alcohol-Related
Disorder Not Otherwise Specified (291 .9); Amphetamine
(or Amphetamine-I_ike)-Related Disorders such as
Amphetamine Dependence (304.40), Amphetamine Abuse
(305.70), Amphetamine Intoxication (292.89),
Amphetamine Withdrawal (292.0), Amphetamine
Intoxication Delirium, Amphetamine Induced Psychotic
Disorder, Amphetamine-Induced Mood Disorder,
Amphetamine-Induced Anxiety Disorder,
Amphetamine-Induced Sexual Dysfunction,
Amphetamine-Induced Sleep Disorder and
Amphetamine-Related Disorder Not Otherwise Specified
(292.9); Caffeine Related Disorders such as Caffeine
Intoxication (305.90), Caffeine-Induced Anxiety
Disorder, Caffeine-Induced Sleep Disorder and
Caffeine-Related Disorder Not Otherwise Specified
(292.9); Cannabis-Related Disorders such as Cannabis
Dependence (304.30), Cannabis Abuse (305.20), Cannabis
Intoxication (292.89), Cannabis Intoxication Delirium,
Cannabis-lnduced Psychotic Disorder, Cannabis-lnduced
Anxiety Disorder and Cannabis-Related Disorder Not
Otherwise Specified (292.9); Cocaine-Related Disorders
such as Cocaine Dependence (304.20), Cocaine Abuse
(305.60), Cocaine Intoxication (292.89), Cocaine
Withdrawal (292.0), Cocaine Intoxication Delirium,
Cocaine-Induced Psychotic Disorder, Cocaine- Induced
Mood Disorder, Cocaine-Induced Anxiety Disorder,
Cocaine-Induced Sexual Dysfunction, Cocaine-Induced
Sleep Disorder and Cocaine-Related Disorder Not
Otherwise Specified (292.9); Hallucinogen-Related
Disorders such as Hallucinogen Dependence (304.50),
Hallucinogen Abuse (305.30), Hallucinogen Intoxication
(292.89), Hallucinogen Persisting Perception Disorder
(Flashbacks) (292.89), Hallucinogen Intoxication
Delirium, Hallucinogen-Induced Psychotic Disorder,
Hallucinogen-Induced Mood Disorder,
Hallucinogen-Induced Anxiety Disorder and
Hallucinogen-Related Disorder Not Otherwise Specified
(292.9); Inhalant-Related Disorders such as Inhalant
Dependence (304.60), Inhalant Abuse (305.90), Inhalant
Intoxication (292.89), Inhalant Intoxication Delirium,
Inhalant-Induced Persisting Dementia, Inhalant-Induced
Psychotic Disorder, Inhalant-Induced Mood Disorder,
Inhalant-Induced Anxiety Disorder and Inhalant-Related
Disorder Not Otherwise Specified (292.9);
Nicotine-Related Disorders such as Nicotine Dependence
(305.1), Nicotine Withdrawal (292.0) and
Nicotine-Related Disorder Not Otherwise Specified
(292.9); Opioid-Related Disorders such as Opioid
Dependence (304.00), Opioid Abuse (305.50), Opioid
Intoxication (292.89), Opioid Withdrawal (292.0),
Opioid Intoxication Delirium, Opioid-lnduced Psychotic
Disorder, Opioid-lnduced Mood Disorder, Opioid-lnduced
Sexual Dysfunction, Opioid-lnduced Sleep Disorder and
Opioid-Related Disorder Not Otherwise Specified
(292.9); Phencyclidine (or Phencyclidine-Like)-Related
Disorders such as Phencyclidine Dependence (304.60),
Phencyclidine Abuse (305.90), Phencyclidine
Intoxication (292.89), Phencyclidine Intoxication
Delirium, Phencyclidine-lnduced Psychotic Disorder,
Phencyclidine-lnduced Mood Disorder,
Phencyclidine-lnduced Anxiety Disorder
andPhencyclidine-Related Disorder Not Otherwise
Specified (292.9); Sedative-, Hypnotic-, or
Anxiolytic-Related Disorders such as Sedative,
Hypnotic, or Anxiolytic Dependence (304.10), Sedative,
Hypnotic, or Anxiolytic Abuse (305.40), Sedative,
Hypnotic, or Anxiolytic Intoxication (292.89),
Sedative, Hypnotic, or Anxiolytic Withdrawal (292.0),
Sedative, Hypnotic, or Anxiolytic Intoxication
Delirium, Sedative, Hypnotic, or Anxiolytic Withdrawal
Delirium, Sedative-, Hypnotic-, or
Anxiolytic-Persisting Dementia, Sedative-, Hypnotic-,
or Anxiolytic- Persisting Amnestic Disorder,
Sedative-, Hypnotic-, or Anxiolyticlnduced Psychotic
Disorder, Sedative-, Hypnotic-, or Anxiolytic-lnduced
Mood Disorder, Sedative-, Hypnotic-, or
Anxiolytic-lnduced Anxiety Disorder Sedative-,
Hypnotic-, or Anxiolytic-lnduced Sexual Dysfunction,
Sedative-, Hypnotic-, or Anxiolytic-lnduced Sleep
Disorder and Sedative-, Hypnotic-, or
Anxiolytic-Related Disorder Not Otherwise Specified
(292.9); Polysubstance-Related Disorder such as
Polysubstance Dependence (304.80); and Other (or
Unknown) Substance-Related Disorders such as Anabolic
Steroids, Nitrate Inhalants and Nitrous Oxide: Sleep
disorders including primary sleep disorders such as
Dyssomnias such as Primary Insomnia (307.42), Primary
Hypersomnia (307.44), Narcolepsy (347),
Breathing-Related Sleep Disorders (780.59), Circadian
Rhythm Sleep Disorder (307.45) and Dyssomnia Not
Otherwise Specified (307.47); primary sleep disorders
such as Parasomnias such as Nightmare Disorder
(307.47), Sleep Terror Disorder (307.46), Sleepwalking
Disorder (307.46) and Parasomnia Not Otherwise
Specified (307.47); Sleep Disorders Related to Another
Mental Disorder such as Insomnia Related to Another
Mental Disorder (307.42) and Hypersomnia Related to
Another Mental Disorder (307.44); Sleep Disorder Due
to a General Medical Condition, in particular sleep
disturbances associated with such diseases as
neurological disorders, neuropathic pain, restless leg
syndrome, heart and lung diseases; and
Substance-Induced Sleep Disorder including the
subtypes Insomnia Type, Hypersomnia Type, Parasomnia
Type and Mixed Type; sleep apnea and jet-lag syndrome:
Autism Spectrum Disorders including Autistic Disorder
(299.00), Asperger's Disorder (299.80), Rett's
Disorder (299.80), Childhood Disintegrative Disorder
(299.10) and Pervasive Disorder Not Otherwise
Specified (299.80, including Atypical Autism).
Attention-Deficit/Hyperactivity Disorder including the
subtypes Attention-Deficit /Hyperactivity Disorder
Combined Type (314.01), Attention-Deficit
/Hyperactivity Disorder Predominantly Inattentive Type
(314.00), Attention-Deficit /Hyperactivity Disorder
Hyperactive-Impulse Type (314.01 ) and
Attention-Deficit /Hyperactivity Disorder Not
Otherwise Specified (314.9); Hyperkinetic Disorder;
Disruptive Behaviour Disorders such as Conduct
Disorder including the subtypes childhood-onset type
(321 .81), Adolescent- Onset Type (312.82) and
Unspecified Onset (312.89), Oppositional Defiant
Disorder (313.81 ) and Disruptive Behaviour Disorder
Not Otherwise Specified; and Tic Disorders such as
Tourette's Disorder (307.23):Personality Disorders
including the subtypes Paranoid Personality Disorder
(301 .0), Schizoid Personality Disorder (301 .20),
Schizotypal Personality Disorder (301 ,22), Antisocial
Personality Disorder (301 .7), Borderline Personality
Disorder (301 ,83), Histrionic Personality Disorder
(301 .50), Narcissistic Personality Disorder (301
,81), Avoidant Personality Disorder (301 .82),
Dependent Personality Disorder (301 .6),
Obsessive-Compulsive Personality Disorder (301 .4) and
Personality Disorder Not Otherwise Specified (301 .9):
Enhancement of cognition including the treatment of
cognition impairment in other diseases such as
schizophrenia, bipolar disorder, depression, other
psychiatric disorders and psychotic conditions
associated with cognitive impairment, e.g. Alzheimer's
disease: and Sexual dysfunctions including Sexual
Desire Disorders such as Hypoactive Sexual Desire
Disorder (302.71), and Sexual Aversion Disorder
(302.79); sexual arousal disorders such as Female
Sexual Arousal Disorder (302.72) and Male Erectile
Disorder (302.72); orgasmic disorders such as Female
Orgasmic Disorder (302.73), Male Orgasmic Disorder
(302.74) and Premature Ejaculation (302.75); sexual
pain disorder such as Dyspareunia (302.76) and
Vaginismus (306.51); Sexual Dysfunction Not Otherwise
Specified (302.70); paraphilias such as Exhibitionism
(302.4), Fetishism (302.81), Frotteurism (302.89),
Pedophilia (302.2), Sexual Masochism (302.83), Sexual
Sadism (302.84), Transvestic Fetishism (302.3),
Voyeurism (302.82) and Paraphilia Not Otherwise
Specified (302.9); gender identity disorders such as
Gender Identity Disorder in Children (302.6) and
Gender Identity Disorder in Adolescents or Adults
(302.85); and Sexual Disorder Not Otherwise Specified
(302.9). All of the various forms and sub-forms of the
disorders mentioned herein are contemplated as part of
the present invention. Within the context of the
present invention, the term "cognitive impairment"
includes for example the treatment of impairment of
cognitive functions including attention, orientation,
learning disorders, memory (i.e. memory disorders,
amnesia, amnesic disorders, transient global amnesia
syndrome and age-associated memory impairment) and
language function; cognitive impairment as a result of
stroke, Alzheimer's disease, Huntington's disease,
Pick disease, Aids-related dementia or other dementia
states such as Multiinfarct dementia, alcoholic
dementia, hypotiroidism-related dementia, and dementia
associated to other degenerative disorders such as
cerebellar atrophy and amyotropic lateral sclerosis;
other acute or sub-acute conditions that may cause
cognitive decline such as delirium or depression
(pseudodementia states) trauma, head trauma, age
related cognitive decline, stroke, neurodegeneration,
drug-induced states, neurotoxic agents, mild cognitive
impairment, age related cognitive impairment, autism
related cognitiveimpairment, Down's syndrome,
cognitive deficit related to psychosis, and
postelectroconvulsive treatment related cognitive
disorders; and dyskinetic disorders such as
Parkinson's disease, neuroleptic-induced parkinsonism,
and tardive dyskinesias. In one embodiment, the
present invention provides a compound of the invention
for use in treating schizophrenia or impairment of
cognition. In one embodiment, the present invention
provides a use of a compound of the invention in the
manufacture of a medicament for treating schizophrenia
or impairment of cognition. In one embodiment, the
present invention provides a method of treating
schizophrenia in a human comprising administering an
therapeutically effective amount of a compound of the
present invention, alone or combined with a
pharmaceutically acceptable carrier, dilutent or
excipient. In one embodiment, the compound used in the
compositions, methods and uses of the present
invention is
1-[4-(1-pyrrolidinylcarbonyl)phenyl]-3-(trifluoromethy
l)-4,5,6,7- tetrahydro-1H-indazole or a salt or
solvate thereof, or
1-[4-(4-morpholinylcarbonyl)phenyl]-
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
or a salt solvate thereof. In one embodiment, the
present invention provides a method of treating
schizophrenia in a human comprising administering an
therapeutically effective amount of 1-[4-(1-
pyrrolidinylcarbonyl)phenyl]-3-(trifluoromethyl)-4,5,6
,7-tetrahydro-1/-/-indazole or a salt thereof, alone
or combined with a pharmaceutically acceptable
carrier, dilutent or excipient. In one embodiment, the
method comprises combining said compound or its salt
with another antipsychotic. In one embodiment, the
present invention provides a method of treating
schizophrenia in a human comprising administering an
therapeutically effective amount of 1-[4-(4-
morpholinylcarbonyl)phenyl]-3-(trifluoromethyl)-4,5,6,
7-tetrahydro-1/-/-indazole or a salt thereof, alone or
combined with a pharmaceutically acceptable carrier,
dilutent or excipient. In one embodiment, the method
comprises combining said compound or its salt with
another antipsychotic. In one embodiment, the present
invention provides a method of treating impairment of
cognition in a human comprising administering an
therapeutically effective amount of a compound of the
present invention, alone or combined with a
pharmaceutically acceptable carrier, dilutent or
excipient. In one embodiment, the present invention
provides a method of treating impairment of cognition
in a human comprising administering an therapeutically
effective amount of 1-[4-
(1-pyrrolidinylcarbonyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1/-/-indazole or a saltthereof, alone
or combined with a pharmaceutically acceptable
carrier, dilutent or excipient. In one embodiment, the
present invention provides a method of treating
impairment of cognition in a human comprising
administering an therapeutically effective amount of
1-[4-
(4-morpholinylcarbonyl)phenyl]-3-(trifluoromethyl)-4,5
,6,7-tetrahydro-1/-/-indazole or a salt thereof, alone
or combined with a pharmaceutically acceptable
carrier, dilutent or excipient. In one embodiment, the
present invention provides a pharmaceutical
composition comprising
1-[4-(1-pyrrolidinylcarbonyl)phenyl]-3-(trifluoromethy
l)-4,5,6,7-tetrahydro-1/-/- indazole or a salt
thereof, and a pharmaceutically acceptable carrier,
dilutent or excipient. In one embodiment, the present
invention provides a pharmaceutical composition
comprising
1-[4-(4-morpholinylcarbonyl)phenyl]-3-(trifluoromethyl
)-4,5,6,7-tetrahydro-1Hindazole or a salt thereof, and
a pharmaceutically acceptable carrier, dilutent or
excipient. It is to be understood that the term "a
disease or condition mediated by a reduction or
imbalance in glutamate receptor function in a mammal"
encompasses "a disease or condition caused by a
reduction or imbalance in glutamate receptor function
in a mammal". The compounds of the invention may be
used in combination with one or more of the following
agents to treat psychotic disorders: i) antipsychotics
(such as olanzapine, risperidone, clozapine,
ziprazidone, talnetant); ii) drugs for extrapyramidal
side effects, for example anticholinergics (such as
benztropine, biperiden, procyclidine,
trihexyphenidyl), antihistamines (such as
diphenhydramine), dopaminergics (such as amantadine);
iii) antidepressants; iv) anxiolytics; v) cognitive
enhancers for example cholinesterase inhibitors (such
as tacrine, donepezil, rivastigmine,galantamine). The
compounds of the invention may be used in combination
with antidepressants to treat depression and mood
disorders. The compounds of the invention may be used
in combination with one or more of the following
agents to treat bipolar disease: i) mood stabilisers;
ii) antipsychotics; iii) antidepressants. The
compounds of the invention may be used in combination
with one or more of the following agents to treat
anxiety disorders: i) anxiolytics; ii)
antidepressants. The compounds of the invention may be
used in combination with one or more of the following
agents to improve nicotine withdrawal and reduce
nicotine craving: i) nicotinereplacement therapy, for
example a sublingual formulation of nicotine
beta-cyclodextrin and nicotine patches; ii) drugs for
treating nicotine addition, for example bupropion. The
compounds of the invention may be used in combination
with one or more of the following agents to improve
alcohol withdrawal and reduce alcohol craving: i) NMDA
receptor antagonists for example acamprosate; ii) GABA
receptor agonists for example tetrabamate; iii) Opioid
receptor antagonists for example naltrexone. The
compounds of the invention may be used in combination
with one or more of the following agents to improve
opiate withdrawal and reduce opiate craving: i) opioid
mu receptor agonist/opioid kappa receptor antagonist
for example buprenorphine; ii) opioid receptor
antagonists for example naltrexone; iii) vasodilatory
antihypertensives for example lofexidine. The
compounds of the invention may be used in combination
with one or more of the following agents to treat
sleeping disorders: i) benzodiazepines for example
temazepam, lormetazepam, estazolam, triazolam; ii)
non-benzodiazepine hypnotics for example Zolpidem,
zopiclone, zaleplon, indiplon; iii) barbiturates for
example aprobarbital, butabarbital, pentobarbital,
secobarbita, phenobarbital; iv) antidepressants; v)
other sedative-hypnotics for example chloral hydrate,
chlormethiazole. The compounds of the invention may be
used in combination with one or more of the following
agents to treat anorexia: i) appetite stimulants for
example cyproheptidine; ii) antidepressants; iii)
antipsychotics; iv) zinc; v) premenstrual agents for
example pyridoxine and progesterones. The compounds of
the invention may be used in combination with one or
more of the 



following agents to treat bulimia: i) antidepressants;
ii) opioid receptor antagonists; iii) antiemetics for
example ondansetron; iv) testosterone receptor
antagonists for example flutamide; v) mood
stabilisers; vi) zinc; vii) premenstrual agents. The
compounds of the invention may be used in combination
with one or more of the following agents to treat
autism: i) antipsychotics; ii) antidepressants; iii)
anxiolytics; iv) stimulants for example
methylphenidate, amphetamine formulations, pemoline.
The compounds of the invention may be used in
combination with one or more of the following agents
to treat Attention Deficit Hyperactivity Disorder: i)
stimulants for example methylphenidate, amphetamine
formulations, pemoline; ii) non-stimulants for example
norepinephrine reuptake inhibitors (such as
atomoxetine), alpha 2 adrenoceptor agonists (such as
clonidine), antidepressants, modafinil, cholinesterase
inhibitors (such as galantamine and donezepil).The
compounds of the invention may be used in combination
with one or more of the following agents to treat
personality disorders: i) antipsychotics; ii)
antidepressants; iii) mood stabilisers; iv)
anxiolytics. The compounds of the invention may be
used in combination with one or more of the following
agents to treat male sexual dysfunction: i)
phosphodiesterase V inhibitors, for example
vardenafil, sildenafil; ii) dopamine agonists/dopamine
transport inhibitors for example apomorphine,
buproprion; iii) alpha adrenoceptor antagonists for
example phentolamine; iv) prostaglandin agonists for
example alprostadil; v) testosterone agonists such as
testosterone; vi) serotonin transport inhibitors for
example serotonin reuptake inhibitors; v)
noradrenaline transport inhibitors for example
reboxetine; vii) 5-HT1A agonists, for example
flibanserine. The compounds of the invention may be
used in combination with one or more of the following
agents to treat female sexual dysfunction: i) the same
agents specified for male sexual dysfunction, ii) an
estrogen agonist such as estradiol. Antipsychotic
drugs include Typical Antipsychotics (for example
chlorpromazine, thioridazine, mesoridazine,
fluphenazine, perphenazine, prochlorperazine,
trifluoperazine, thiothixine, haloperidol, molindone
and loxapine); and Atypical Antipsychotics (for
example clozapine, olanzapine, risperidone,
quetiapine, aripirazole, ziprasidone, amisulpride,
ziprazidone and talnetant). Antidepressant drugs
include serotonin reuptake inhibitors (such as
citalopram, escitalopram, fluoxetine, paroxetine and
sertraline); dual serotonin/noradrenaline reuptake
inhibitors (such as venlafaxine, duloxetine and
milnacipran); Noradrenaline reuptake inhibitors (such
as reboxetine); tricyclic antidepressants (such as
amitriptyline, clomipramine, imipramine, maprotiline,
nortriptyline and trimipramine); monoamine oxidase
inhibitors (such as isocarboxazide, moclobemide,
phenelzine and tranylcypromine); and others (such as
bupropion, mianserin, mirtazapine, nefazodone and
trazodone). Mood stabiliser drugs include lithium,
sodium valproate/valproic acid/divalproex,
carbamazepine, lamotrigine, gabapentin, topiramate and
tiagabine. Anxiolytics include benzodiazepines such as
alprazolam and lorazepam. The compounds of the
invention may be administered in conventional dosage
forms prepared by combining a compound of the
invention with standard pharmaceutical carriers or
diluents according to conventional procedures well
known in the art. These procedures may involve mixing,
granulating and compressing or dissolving the
ingredients as appropriate to the desired
preparation.The pharmaceutical compositions of the
invention may be formulated for administration to
mammals including humans. The compositions may be
formulated for administration by any route. The
compositions may be formulated for oral, topical, or
parenteral administration, and may be in the form of
tablets, capsules, powders, granules, lozenges, creams
or liquid preparations, such as oral or sterile
parenteral solutions or suspensions. The topical
formulations of the present invention may be presented
as, for instance, ointments, creams or lotions, eye
ointments and eye or ear drops, impregnated dressings
and aerosols, and may contain appropriate conventional
additives such as preservatives, solvents to assist
drug penetration and emollients in ointments and
creams. The formulations may also contain compatible
conventional carriers, such as cream or ointment bases
and ethanol or oleyl alcohol for lotions. Such
carriers may be present as from about 1% up to about
98% of the formulation. More usually they will form up
to about 80% of the formulation. Tablets and capsules
for oral administration may be in unit dose
presentation form, and may contain conventional
excipients such as binding agents, for example syrup,
acacia, gelatin, sorbitol, tragacanth, or
polyvinylpyrrolidone; fillers, for example lactose,
sugar, maize-starch, calcium phosphate, sorbitol or
glycine; tabletting lubricants, for example magnesium
stearate, talc, polyethylene glycol or silica;
disintegrants, for example potato starch; or
acceptable wetting agents such as sodium lauryl
sulphate. The tablets may be coated according to
methods well known in normal pharmaceutical practice.
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 reconstitution with water or other
suitable vehicle before use. Such liquid preparations
may contain conventional additives, such as suspending
agents, for example sorbitol, methyl cellulose,
glucose syrup, gelatin, hydroxyethyl cellulose,
carboxymethyl cellulose, aluminium stearate gel or
hydrogenated edible fats, emulsifying agents, for
example lecithin, sorbitan monooleate, or acacia;
non-aqueous vehicles (which may include edible oils),
for example almond oil, oily esters such as glycerine,
propylene glycol, or ethyl alcohol; preservatives, for
example methyl or propyl p-hydroxybenzoate or sorbic
acid, and, if desired, conventional flavouring or
colouring agents. Suppositories will contain
conventional suppository bases, e.g. cocoa-butter or
other glyceride. For parenteral administration, fluid
unit dosage forms are prepared utilising the compound
and a sterile vehicle, for example water. The
compound, depending on the vehicle and concentration
used, can be either suspended or dissolved in the
vehicle. In preparingsolutions the compound can be
dissolved in water for injection and filter sterilised
before filling into a suitable vial or ampoule and
sealing. Agents such as a local anaesthetic,
preservative and buffering agents can be dissolved in
the vehicle. To enhance the stability, the composition
can be frozen after filling into the vial and the
water removed under vacuum. The dry lyophilised powder
is then sealed in the vial and an accompanying vial of
water for injection may be supplied to reconstitute
the liquid prior to use. Parenteral suspensions are
prepared in substantially the same manner except that
the compound is suspended in the vehicle instead of
being dissolved and sterilisation cannot be
accomplished by filtration. The compound can be
sterilised by exposure to ethylene oxide before
suspending in the sterile vehicle. A surfactant or
wetting agent may be included in the composition to
facilitate uniform distribution of the compound. The
compositions may contain from 0.1 % by weight, for
example from 10-60% by weight, of the active material,
depending on the method of administration. Where the
compositions comprise dosage units, each unit may, for
example contain from 0.1 to 20 mg of the active
ingredient. For example, such a unit may contain from
1 to 10 mg. The dosage as employed for adult human
treatment may, for example, range from 2 to 50 mg per
day, for instance 5 to 20 mg per day depending on the
route and frequency of administration (though in some
instances, a dosage of 50mg to 100mg per day may be
appropriate). Based on a 75kg individual, such a
dosage corresponds to 0.027 to 0.667 mg/kg per day.
Suitably the dosage is from 0.05 to 0.3 mg/kg per day.
It will be recognised by one of skill in the art that
the optimal quantity and spacing of individual dosages
of a compound of the invention will be determined by
the nature and extent of the condition being treated,
the form, route and site of administration, and the
particular mammal being treated, and that such
optimums can be determined by conventional techniques.
It will also be appreciated by one of skill in the art
that the optimal course of treatment, i.e. the number
of doses of a compound of the invention given per day
for a defined number of days, can be ascertained by
those skilled in the art using conventional course of
treatment determination tests. It is to be understood
that "treatment" as used herein includes prophylaxis
as well as alleviation of established symptoms. In one
embodiment, the mammal to be treated is a human. The
invention is illustrated by the Examples described
below. Starting materials were obtained from
commercial suppliers and used without further
purification unless otherwise stated. Flash
chromatography was carried out using prepacked lsolute
Flash(tm) or Biotage(tm) silica-gel columns as the
stationary phase and analytical grade solvents as the
eluent. NMR spectra were obtained at 298K, at the
frequency stated using either a Bruker(tm) DPX400 or
an Oxford Instruments(tm) 250 MHz machine and run as a
dilute solution of CDCI3 unless otherwise stated. All
NMR spectra were reference to tetramethylsilane (TMS
5H 0, dc 0). All coupling constants are reported in
hertz (Hz), and multiplicities are labelled s
(singlet), bs, (broad singlet), d (doublet), t
(triplet), q (quartet), dd (doublet of doublets), dt
(doublet of triplets) and m (multiplet). Total ion
current traces were obtained for electrospray positive
and negative ionisation (ES+ / ES-) and atmospheric
pressure chemical positive and negative ionisation
(AP+ / AP-). All quoted retention times are as
measured using LC/MS (Liquid Chromatography / Mass
Spectrometry). Where appropriate, these retention
times were used as a guide for purification using
mass-directed auto-preparation (MDAP), which refers to
purification by HPLC, wherein fraction collection is
triggered by detection of the programmed mass ion for
the compound of interest. Unless otherwise stated, all
compounds with chiral centre(s) are racemic. LC/MS
conditions for Examples 1-35 and 45-113 Column: Waters
Atlantis, 4.6mm x 50mm. The stationary phase particle
size is 3um. Solvents: A : Aqueous solvent = Water +
0.05% Formic Acid; B : Organic solvent = Acetonitrile
+ 0.05% Formic Acid Methods: The generic method used
has a 5 minute runtime. Time / mm %B 0 3 0.1 3 4 97
4.8 97 4.9 3 5.0 3 Flow rate: 3ml/min Injection
volume: 5ul Column temperature: 30 degC UV wavelenqth
ranqe: 220-330 nmLC/MS conditions for Examples 36-44
Column: Waters Atlantis, 4.6mm x 20mm. The stationary
phase particle size is 3um. Solvents: A : Aqueous
solvent = Water + 0.1 % Formic Acid; B : Organic
solvent = Acetonitrile + 0.1% Formic Acid Methods: The
generic method has a 5.5 minute runtime using the
following gradient programme. Time / mm %B 0 3 0.7 3
4.5 100 5.3 100 5.4 3 5.5 3 Flow rate: 1ml/mins
Injection volume: 2ul full loop injection Column
temperature: ambient UV wavelenqth ranqe: 210-350 nm
MDAP conditions for Examples 1-35 and 45-1 13 Column:
Waters Atlantis, 19mm x 100mm (small scale) and 30mm x
100mm (large scale). Stationary phase particle size =
5um. Solvents: A : Aqueous solvent = Water + 0.1%
Formic Acid; B : Organic solvent = Acetonitrile + 0.1%
Formic Acid. Make up solvent = Methanol : Water 80:20.
Needle rinse solvent = Methanol Methods: There are
five methods used depending on the analytical
retention time of the compound of interest. They have
a 13.5-minute runtime, which comprises of a 10-minute
gradient followed by a 3.5 minute column flush and
re-equilibration step. Large/Small Scale 1.0-1 .5 =
5-30% B Large/Small Scale 1.5-2.2 = 15-55% B
Large/Small Scale 2.2-2.9 = 30-85% B Large/Small Scale
2.9-3.6 = 50-99% B Large/Small Scale 3.6-5.0 = 80-99%
B (in 6 minutes followed by 7.5 minutes flush and
re-equilibration) Flow rate: 20mls/min (Small Scale)
or 40mls/min (Large Scale). MDAP conditions for
Example 36-44 Column: Waters Atlantis, 19mm x 100mm
with particle size 5mm.Solvents : A : Aqueous solvent
= Water + 0.1% Trifluoroacetic Acid; B : Organic
solvent = Acetonitrile + 0.1 % Trifluoroacetic Acid;
Make up solvent = Methanol : Water 80:20 + 0.1% Formic
Acid; Needle rinse solvent = Methanol Methods : There
are five methods used depending on the analytical
retention time of the compound of interest. They have
a 20 minute runtime, which comprises of a 15.5 minute
gradient followed by a 3.5 minute column flush and
re-equilibration step. Method 1.8-2.1 = 0-30% B Method
2.1-2.6 = 10-45% B Method 2.6-3.1 = 15-65% B Method
3.1-4.1 = 30-75% B Method > 4.1 = 50-100% B (in 14
minutes followed by 5 minutes flush and
re-equilibration) Flow rate: 20mls/min Injection
volume : 50OuI partial loop injection. Column
temperature: ambient Abbreviations DCM Dichloromethane
TEA Triethylamine TMS-CI- Trimethylsilyl chloride DME
Dimethyl ether SS saturated solution TFA
Trifluoroacetic acid DAD Diode Array Detector CD
Circular dichroism a/a% percentage by area unde the
curve LC/Mass Spec Liquid Chromatography / Mass
Spectrometry NMR Nuclear Magnetic Resonance SCX
Chromatography column supplied by Varian(tm) THF
Tetrahydrofuran DMSO Dimethylsulfoxide 



DMF Dimethylformamide DCM / MDC Dichloromethane /
Methylene dichloride CDI 1,1'-Carbonyldiimidazole LDA
Lithium diisopropylamide EDC
1-ethyl-3-(dimethylaminopropyl)carbodiimide MsCI
Methanesulfonyl chloride AcOH Acetic acid HOAt
1-hydroxy-7-azabenzotriazoleHOBt
1-hydroxybenzotriazole Pd on C Palladium on Charcoal
MeCN Acetonitrile In the procedures that follow,
reference to an Intermediate or Example by number is
typically provided. This is provided merely for
assistance to the skilled chemist to identify the
starting material used. The starting material may not
necessarily have been prepared from the batch referred
to. All reactions were either carried out under argon
or may be carried out under argon. Intermediates
Description 1: 4-iodo-L/,L/-dimethylbenzamide A
suspension of dimethylamine hydrochloride (2.45g,
30mmol) in dichloromethane (150ml) was cooled in an
ice/methanol bath and then treated with triethylamine
(6.Og, 59mmol) followed by 4-iodobenzoyl chloride
(8.Og, 30mmol) portionwise with stirring under an
atmosphere of argon. The reaction mixture was allowed
to stir at room temperature for 30minut.es before the
solution was washed with water (2x1 00ml). The organic
layer was separated, dried over sodium sulphate, and
evaporated under reduced pressure to give the title
compound as a light beige coloured solid (7.73g, 94%).
LC/mass spec (ES): Found 276 (ES+), retention time
2.30mins. C9H10INO requires 275. 1H-NMR (400MHz,
CDCI3) : 2.97 (3H, s), 3.1 1 (3H, m), 7.16 (2H, m),
7.75 (2H, m). Description 2 :
4-iodo-L/,L/-dimethylbenzenesulfonamide The title
compound was prepared from pipsyl chloride and
dimethylamine hydrochloride using a similar procedure
to that used for Description 1. LC/mass spec (ES):
Found 312 (ES+), retention time 2.86 mins. C8H10INO2S
requires 3 11. 1H-NMR (400MHz, CDCI3) : 2.70 (6H, m),
7.49 (2H, d, J=8Hz), 7.91 (2H, d, J=8Hz).Description
3: 2-(4-bromophenyl)-L/,L/-dimethylacetamide A
solution of 4-bromophenylacetic acid (960mg, 4.49mmol)
in dichloromethane (30ml) was treated in one portion
with solid 1,1'-carbonyldiimidazole (730mg, 4.5mmol)
at 2O0C with stirring under argon. This mixture was
allowed to stir at room temperature for 15 minutes.
Triethylamine (0.63ml) was then added followed by
dimethylamine hydrochloride (367mg, 4.5mmol) and the
stirring continued for 1 hour. Most of the solvent was
removed under reduced pressure and the residue added
to a 2Og isolute silica sep-pak column and eluted from
0-50% ethyl acetate in petroleum ether to give the
title compound as a colourless solid (689mg, 64%).
LC/mass spec (ES): Found 242 (ES+), retention time
2.36 mins. Ci 0H12 79BrNO requires 241 . 1 H-NMR
(400MHz, CDCI3) : 2.97 (3H, s), 3.00 (3H, s), 3.66
(2H, s), 7.12 (2H, m), 7.44 (2H, m). Description 4 :
methyl
4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazol-1
- yljbenzoate A mixture of methyl 4-iodobenzoate ( 1
.4Og, 5.34mmol), 3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1H-indazole ( 1 .22g, 6.42mmol), copper (I)
iodide (1mol%, 10mg, O.O mmol), trans-1
,2-diaminocyclohexane (10mol%, 62mg, 0.54mmol) and
potassium carbonate ( 1 .56g, 11.3mmol) in 1,4-dioxane
(8ml) was stirred at 18O0C in a microwave reactor for
45minut.es, then fresh copper (I) iodide (1mol%, 10mg,
O.O mmol) and frans-1 ,2- diaminocyclohexane (10mol%,
62mg, 0.54mmol) were added and the reaction stirred at
18O0C in a microwave reactor for 1h 45minut.es. The
reaction mix was cooled and added to a 5Og pre-packed
silica column which was then eluted from 0-50% ethyl
acetate in petroleum ether to give a crop of the title
compound as a brown oil (630mg, 36%). LC/mass spec
(ES): Found 325 (ES+), retention time 3.78 mins. Ci
6H15F3N2O2 requires 324. 1 H-NMR (400MHz, CDCI3) :
1.83 (4H, m), 2.68 (4H, m), 3.95 (3H, s), 7.61 (2H,
m), 8.15 (2H, m). Description 5:
4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazol-1
-yl]benzoic acidA mixture of methyl
4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazol
-1-yl]benzoate (600mg, 1.85mmol), sodium hydroxide (81
mg, 2.0mmol), in ethanol (4ml) and water (4ml) was
stirred at reflux for 1 hour. The reaction mix was
allowed to cool and the ethanol was removed under
reduced pressure and the residue was partitioned
between diethyl ether (10ml) and water (10ml). The
aqueous layer was separated and made acidic with 2N
HCI, then extracted with dichloromethane. The organic
layer was dried over sodium sulphate and evaporated
under reduced pressure to give the title compound as a
beige solid (222mg, 39%) LC/mass spec (ES): Found 3 11
(ES+), retention time 3.24 mins. C -IsH13F3N2O
requires 310. 1H-NMR (400MHz, CDCI3) : 1.85 (4H, m),
2.68 (2H, m), 2.79 (2H, m), 7.67 (2H, m), 8.21 (2H,
m). Description 5a:
4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazol-1
-yl]benzoic acid A mixture of
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
(950mg, .Ommol), 4- iodobenzoic acid ( 1 .24g,
.Ommol), N,N-dimethylglycine (20mol%, 103mg, I
.Ommol), copper (I) iodide (10mol%, 95mg, O. mmol) and
potassium carbonate ( 1 .45g, 10.5mmol) in
dimethylsulfoxide (15ml) was stirred at 13O0C in an
oil bath under argon for 3.25 hours. The reaction mix
was then filtered under vacuum and the filtrate
separated between ethyl acetate and water. The aqueous
layer was retained and acidified to approximately Ph2
using 5M aqueous HCI. The aqueous fraction was then
washed 3 times with ethyl acetate. The organic layers
were combined and dried over sodium sulphate, and the
solvent was removed by rotary evaporation to give the
title compound as a brown solid ( 1 .62g, 100%).
1H-NMR (400MHz, MeOD): 1.86 (4H, m), 2.66 (2H, m),
2.81 (2H, m), 7.68 (2H, d, J=9Hz), 8.18 (2H d, J=9Hz).
Description 6: ethyl
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazol-
1- yl]phenyl}acetateA mixture of
ethyl-4-bromophenylacetate (875mg, 3.60mmol),
3-(trifluoromethyl)-4, 5,6,7- tetrahydro-1/-/-indazole
(570mg, 3.00mmol), potassium carbonate (842mg,
6.10mmol), copper (I) iodide (5mol%, 29mg, 0.15mmol),
and ( 1 R,2R)-N,N'-dimethyl-1 ,2- cyclohexanediamine
(20mol%, 85mg, O.dOmmol) in toluene (2ml) was stirred
under an atmosphere of argon at 13O0C in a microwave
reactor for 1h. Further copper (I) iodide (10mg, O.O
mmol), and ( 1R,2R)-N,N'-dimethyl-1
,2-cyclohexanediamine (30mg, 0.21 mmol) was added and
heating continued at 13O0C for a total of 4h. The
reaction mix was cooled and added to a 2Og pre-packed
silica column and eluted with 0-20% ethyl acetate in
petroleum ether to give the title compound as a brown
oil (0.92g, 87%). LC/mass spec (ES): Found 353 (ES+),
retention time 3.70 mins. C -IeH 19F3N2O2 requires
352. 1 H-NMR (400MHz, CDCI3) : 1.26 (3H, m), 1.81 (4H,
m), 2.69 (4H, m), 3.66 (2H, s), 4.15 (2H, m), 7.38
(2H, m), 7.45 (2H, m). Description 7:
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}acetic acid A mixture of ethyl
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazo
l-1-yl]phenyl}acetate (0.92g, 2.61 mmol), sodium
hydroxide ( 1 14mg, 2.85mmol), in ethanol (10ml) and
water (10ml) was stirred at reflux for 1 hour. The
reaction mix was allowed to cool and the ethanol was
removed under reduced pressure and the residue was
made acidic with 5N HCI, then extracted into
dichloromethane. The organic layer was added to a 5g
pre packed column and eluted from 0-100% ethyl acetate
in petroleum ether to give the title compound as a
pale yellow solid (0.42g, 50%). LC/mass spec (ES):
Found 325 (ES+), retention time 3.00 mins. Ci
6H15F3N2O2 requires 324. 1 H-NMR (400MHz, DMSO D6):
1.75 (4H, m), 2.60 (2H, m), 2.73 (2H, m), 3.67 (2H,
s), 7.43 (2H, d, J=8Hz), 7.51 (2H, m), 12.43 ( 1H,
bs). Description 8:
1-{[4-(bromomethyl)phenyl]carbonyl}pyrrolidineA
solution of 4-(bromomethyl)benzoic acid (2.43g,
11.3mmol) in dichloromethane (40ml) was treated in one
portion with solid 1, 1 '-carbonyldiimidazole ( 1.83g,
11.3mmol). This mixture was allowed to stir at room
temperature for 15 minutes. Pyrrolidine (0.8g,
11.3mmol) was then added and the stirring continued
for 1 hour at room temperature. The reaction mixture
was partitioned between dichloromethane and saturated
sodium bicarbonate solution. The organic layer was
dried over sodium sulphate and evaporated in vaccuo
(i.e under reduced pressure) to give a yellow oil
which was added to a 2Og pre packed silica column and
eluted from 20-50% ethyl acetate in petroleum ether to
give the title compound as a colourless solid (0.5g,
17%). LC/mass spec (ES): Found 268 (ES+), retention
time 2.46 mins. Ci 2H14 79BrNO requires 267. 1H-NMR
(400MHz, CDCI3) : 1.88 (2H, m), 1.97 (2H, m), 3.43
(2H, t , J=7Hz), 3.65 (2H, t , J=7Hz), 4.50 (2H, s),
7.42 (2H, dd, J=7Hz & 2Hz), 7.50 (2H, dd, J=7Hz &
2Hz). Description 9 :
1-[2-(4-bromophenyl)propanoyl]pyrrolidine A solution
of 2-(4-bromophenyl)propanoic acid (215mg, 0.94mmol)
in dichloromethane (4ml) was treated in one portion
with solid 1,1'-carbonyldiimidazole (152g, 0.94mmol).
This mixture was allowed to stir at room temperature
for 15 minutes. Pyrrolidine (67mg, 0.94mmol) was then
added and the stirring continued for 1 hour at room
temperature. Most of the solvent was removed under
reduced pressure and the residue added to a 5g
pre-packed silica column and eluted from 0-50% ethyl
acetate in petroleum ether to give the title compound
as a colourless solid (189mg, 7 1%). LC/mass spec
(ES): Found 282 (ES+), retention time 2.78 mins.
C13H16 79BrNO requires 281 . 1H-NMR (400MHz, CDCI3 ) :
1.43 (3H, d, J=7Hz), 1.75-1 .93 (4H, m), 3.16 ( 1H,
m), 3.37- 3.56 (3H, m), 3.70 ( 1H, m), 7.19 (2H, m),
7.43 (2H, m). Description 10:
1-[(1-phenylcyclopropyl)carbonyl]pyrrolidine The title
compound was prepared from
1-phenylcyclopropanecarboxylic acid and pyrrolidine
using a similar procedure to that described for
Description 8. LC/mass spec (ES): Found 216 (ES+),
retention time 2.45 mins. C1 H17NO requires 215. 1
H-NMR (400MHz, CDCI3) : 1.14 (2H, m), 1.44 (2H, m),
1.72-1 .81 (4H, m), 3.17 (2H, m), 3.49 (2H, m), 7.19
(3H, m), 7.29 (2H, m).Description 11: 1-{[1
-(4-iodophenyl)cyclopropyl]carbonyl}pyrrolidine
1-[(1-phenylcyclopropyl)carbonyl]pyrrolidine (0.75g,
3.49mmol) was dissolved in glacial acetic acid (14ml)
and treated successively with concentrated sulfuric
acid (0.4ml), water ( 1 .5ml), periodic acid (184mg,
O.dmmol), and iodine (379mg, 1.49mmol). This mixture
was then stirred at 6O0C for 6 hours and then allowed
to cool to room temperature. The reaction mixture was
poured into a 10% aqueous solution of sodium
metabisulfite and extracted into ethyl acetate. The
organic layer was separated and dried over anhydrous
sodium sulphate and evaporated under reduced pressure
to give a yellow oil ( 1 .45g) which was added to a
2Og pre-packed silica column and eluted from 0-50%
ethyl acetate in petroleum ether to give the title
compound as a yellow oil (0.62g, 52%). LC/mass spec
(ES): Found 342 (ES+), retention time 2.94 mins.
Ci4H16INO requires 341 . 1H-NMR (400MHz, CDCI3) : 1.13
(2H m), 1.43 (2H, m), 1.72-1 .82 (4H, m), 3.17 (2H,
m), 3.49 (2H, m), 6.95 (2H, m), 7.61 (2H, m).
Description 12:
3-(4-bromophenyl)-L/,L/-dimethylpropanamide A solution
of 3-(4-bromophenyl)propionic acid ( 1.0g, 4.37mmol)
in dichloromethane (30ml) was treated in one portion
with solid 1, 1 '-carbonyldiimidazole (707mg,
4.36mmol). This mixture was allowed to stir at room
temperature for 15 minutes. Dimethylamine
hydrochloride (360mg, 4.42mmol) was then added
followed by diisopropylethylamine (0.76ml, 4.4mmol)
and the stirring continued for 1 hour at room
temperature. The reaction mixture was partitioned
between dichloromethane and saturated sodium
bicarbonate solution. The organic layer was dried over
sodium sulphate and evaporated under reduced pressure
to give the title compound as a colourless oil (972mg,
87%). LC/mass spec (ES): Found 256 (ES+), retention
time 2.61 mins. C1 1H14 79BrNO requires 255. 1H-NMR
(400MHz, CDCI3) : 2.59 (2H, t , J=8Hz), 2.93 (8H, m),
7.1 1 (2H, m), 7.40 (2H, m). Description 13:
1-[3-(4-bromophenyl)propanoyl]pyrrolidineThe title
compound was prepared from 3-(4-bromophenyl)propanoic
acid and pyrrolidine using a similar procedure to that
described for Description 8, but without
chromatographic purification. LC/mass spec (ES): Found
282 (ES+), retention time 2.76 mins. Ci3H16 79BrNO
requires 281 . 1H-NMR (400MHz, CDCI3) : 1.79-1 .94
(4H, m), 2.53 (2H, t , J=8Hz), 2.94 (2H, t , J=8Hz),
3.30 (2H, t , J=7Hz), 3.46 (2H, t , J=7Hz), 7.1 1 (2H,
m), 7.40 (2H, m). Description 14: L/-[(4-bromopheny
hylacetamide A solution of triethylamine (0.22ml,
1.6mmol) in dichloromethane (10ml) was treated with
acetyl chloride (0.08ml, 1.10mmol), followed by
4-bromo-N-methylbenzylamine (210mg, 1.05mmol). This
mixture was then stirred under an atmosphere of argon
for 10 minutes. The reaction mixture was washed twice
with water and the organic layer was separated and
dried over sodium sulphate, and the solvent removed
via rotary evaporation to give a yellow oil which was
purified on a 5g sep-pak column eluting from 0-100%
ethyl acetate in petroleum ether to give the title
compound as a yellow oil. LC/mass spec (ES): Found 242
(ES+), retention time 2.39 mins. Ci0H12 79BrNO
requires 241 . 1H-NMR (400MHz, CDCI3) : 2.14 (3H, m),
2.90 (3H, m), 4.54 (2H, m), 7.13 (2H, m), 7.47 (2H,
m). Description 15:
1-[(4-iodophenyl)methyl]-2-pyrrolidinone A solution of
2-pyrrolidinone (850mg, lOmmol) in dimethylformamide
(40ml) was cooled in an ice/methanol bath with
stirring under an atmosphere of argon. Then a solid
suspension of sodium hydride (60% in mineral oil,
440mg, 11mmol) was added portionwise over 10 minutes.
The reaction mix was allowed to stir with cooling for
30 minutes, then 4- iodobenzyl bromide (2.97g, 10mmol)
was added portionwise over 10 minutes. The whole mix
was allowed to warm slowly up to room temperature then
stirred for a further 2 hours. The reaction mixture
was partitioned between ethyl acetate (100ml), and
water (200ml), the organic layer was removed and
reduced to minimum volume under reduced pressure. The
residue was purified by column chromatography on a 2Og
pre-packed silica column eluting from 0-100% ethyl
acetate in petroleum ether to give the title compound
as a yellow solid (2.97g, 99%). LC/mass spec (ES):
Found 302 (ES+), retention time 2.59 mins. CH HI 2INO
requires 301 . 1H-NMR (400MHz, CDCI3) : 2.01 (2H, m),
2.44 (2H, t , J=8Hz), 3.25 (2H, t , J=7Hz), 4.39 (2H,
s), 7.00 (2H, d, J=8Hz), 7.66 (2H, m).Description 16:
5-(4-bromophenyl)-1-methyl-2-pyrrolidinone A solution
of 5-(4-bromophenyl)-2-pyrrolidinone (preparation
described in WO00/21958 ) (200mg, 0.83mmol) in
dimethylformamide (5ml) was treated with a solid
suspension of sodium hydride (60% in mineral oil,
35mg, 0.88mmol). The reaction mix was allowed to stir
for 20 minutes, then methyl iodide (124mg, 0.88mmol)
was added and the whole mix stirred for a further 18
hours. The reaction mixture was quenched with a few
drops of water then partitioned between
dichloromethane (15ml), and water (60ml), the organic
layer was removed and washed with water again (2x1
OmI), then reduced to minimum volume under reduced
pressure to give the title compound as a brown oil
(141 mg, 67%). LC/mass spec (ES): Found 254 (ES+),
retention time 2.41 mins. CnH 12 79BrNO requires 253. 



1 H-NMR (400MHz, CDCI3) : 1.85 ( 1H, m), 2.40-2.62
(3H, m), 2.67 (3H, s), 4.48 ( 1H, m), 7.08 (2H, m),
7.52 (2H, m). Description 17: :
1-[4-(chloromethyl)phenyl]-3-(trifluoromethyl)-4,5,6,7
-tetrahydro- 1/-/-indazole To a solution of
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazo
l-1-yl]phenyl}methanol (Example 30, 1.23g, 4.16mmol)
in dichloromethane (20ml) under an atmosphere of argon
was added triethylamine (0.75ml, 5.4mmol) and the
mixture stirred at room temperature for 10 minutes.
Metanesulfonyl chloride (0.42ml, 5.4mmol) was added
dropwise over 5 minutes and the whole mix stirred at
room temperature for 18 hours. The reaction mixture
was then washed twice with water followed by saturated
sodium bicarbonate. The organic layer dried over
sodium sulphate and the solvent removed by rotary
evaporation to give the title compound as a brown oil
( 1 .24g, 94%) LC/mass spec (ES): Found 315 (ES+),
retention time 3.74 mins. CiSH 14 35CIF3N2 requires
314. 1H-NMR (400MHz, CDCI3) : 1.83 (4H, m), 2.70 (4H,
m), 4.63 (2H, s), 7.51 (4H, m). Description 18:
4-[(4-iodophenyl)carbonyl]morpholineA solution of
morpholine (653mg, 7.5mmol) in dichloromethane (40ml)
was cooled in an ice/methanol bath and then treated
with stirring under argon with triethylamine (7.5mmol,
1.05ml) followed by the portionwise addition of
4-iodobenzoyl chloride (2.Og, 7.5mmol). The reaction
mix was allowed to stir at room temperature for 0.5h
before the solution was washed with water (2 x 20ml).
The organic layer was dried over sodium sulphate and
evaporated under reduced pressure to give the title
compound as a yellow solid (2.4g, 100%). LC/Mass Spec
(ES): Found 318 (ES+), retention time 2.36mins. Cu
H12INO2 requires 317. 1H-NMR (400MHz, CDCI3):
3.32-3.94 (8H, m), 7.15 (2H, m), 7.77 (2H, m).
Description 19:
4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazol-1
-yl]benzonitrile A mixture of 4-iodobenzonitrile
(2.41g, 10.5mmol),
3-(trifluoromethyl)-4,5,6,7-tetrahydro- 1H-indazole
(2.Og, 10.5mmol), copper (I) oxide (20mol%, 2.1mmol,
300mg), N Ndimethylglycine (10.5mmol, 1.082g), and
cesium carbonate (21mmol, 6.84g) in dimethylsulfoxide
(5ml) was heated in an oil bath at 13O0C under argon
for 4h. The reaction mixture was diluted with ethyl
acetate. Solid filtered off through kieselguhr. The
filtrate was partitioned between ethyl acetate and
water. The organic layer was separated and dried over
sodium sulphate. The solvent was removed by rotary
evaporation and triturated with diethyl ether to give
the title compound as a light brown solid ( 1.812g,
59.5%). LC/Mass Spec (ES): Found 292 (ES+), retention
time 3.43mins. Ci5H12F3N3 requires 291 . 1H-NMR
(400MHz, DMSO): 1.76 (4H, m), 2.60 (2H, m), 2.82 (2H,
m), 7.82 (2H, m), 8.10 (2H, m). Description 20:
({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazol
-1- yl]phenyl}methyl)amine Lithium aluminium hydride
(12.44ml, 2 M in THF solution, 24.88mmol) and THF
(30ml) were stirred in an ice bath under argon. A
solution of 4-[3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1/-/-indazol-1-yl]benzonitrile ( 1 .812g,
6.22mmol) in THF (30ml) was added dropwise over
15mins. Then the ice bath was removed and the reaction
mixture was allowed to stir at room temperature for
1.5hrs. Then the reaction mixture was cooled using an
ice bath and quenched with water dropwise, solvent was
removed under vacuo (i.ereduced pressure). Residual
material was diluted with DCM and water. Insoluble
solid filtered off and organic layer separated, washed
with brine, dried over sodium sulphate. The solvent
was removed by rotary evaporation. The desired product
was isolated using a 25g SCX column initially washed
with DCM (30ml), DCM/MeOH (60ml), MeOH (30ml) and then
the desired product was eluted with 1M ammonia in MeOH
(25ml). Solvent evaporated off under reduced pressure
to give the title compound as a brown oil ( 1 .563g,
85%). LC/Mass Spec (ES): Found 279 (M-16, ES+),
retention time 2.16mins. Ci5H16F3N3 requires 295.
1H-NMR (400MHz, CDCI3): 1.82 (4H, m), 2.68 (4H, m),
3.93 (2H, s), 7.43 (4H, m). Description 21:
1-[(4-nitrophenyl)methyl]-3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1Hindazole A solution of
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
(380mg, 2mmol) in anhydrous DMF (10ml) was treated
with potassium carbonate (552mg, 4mmol) followed by
4-nitrobenzyl chloride (343mg, 2mmol) and the whole
mix stirred under argon for 16h at room temperature.
The reaction mixture was separated between water
(20ml) and ethyl acetate (20ml). The organic layer was
washed again with a water/brine mix ( 1 :1) (10ml)
then dried over sodium sulphate and the solvent
removed under reduced pressure to give a yellow oil
(751 mg) which was chromatographed on a 5g pre-packed
silica column eluting from 0-20% ethyl acetate in
petroleum ether to give the title compound as a yellow
oil (416mg, 64%). LC/Mass Spec (ES): Found 326 (ES+),
retention time 3.44mins. Ci5H14F3N3O2 requires 325.
Description 22:
4-{[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazol-
1- yl]methyl}aniline A solution of
1-[(4-nitrophenyl)methyl]-3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1/-/-indazole (410mg, 1.26mmol) in methanol
(3ml) was added dropwise to a stirred suspension of
10% palladium on charcoal in water ( 1 .3ml)
containing sodium borohydride (95mg, 2.50mmol), under
argon with cooling. The resulting mix was stirred at
room temperature for 1 hour. The reaction mix was
filtered and then acidified using 2M HCI to destroy
any excess sodium borohydride, and then basified again
using 2M aqueous sodium hydroxide. The mix was
partitioned between ethyl acetate and water. The
organic layer was dried oversodium sulphate and the
solvent removed under reduced pressure to give a
yellow oil, which was chromatographed on a 5g
pre-packed silica column eluting from 0-20% ethyl
acetate in petroleum ether to give the title compound
as a yellow oil (166mg, 43%). LC/Mass Spec (ES): Found
296 (ES+), retention time 2.70mins. Ci5H16F3N3
requires 295. 1H-NMR (400MHz, CDCI3 ) : 1.64-1 .88
(4H, m), 2.43-2.68 (4H, m), 3.68 (2H, bs), 5.12 (2H,
s), 6.62 (2H, m), 6.98 (2H, m). Description 23:
L/-[(4-bromophenyl)methyl]-1 -pyrrolidinecarboxamide A
solution of 4-bromobenzylisocyanate (408mg, 1.92mmol)
in acetonitrile (15ml) was treated with triethylamine
(390mg, 3.86mmol) followed by pyrrolidine (137mg,
1.93mmol) at room temperature with stirring under
argon. The reaction was stirred at 2O0C for 30 minutes
and then partitioned between ethyl acetate (10ml) and
water (20ml). The organic layer was dried over sodium
sulphate and evaporated under reduced pressure to give
the title compound as a colourless solid (542mg, 99%).
LC/Mass Spec (ES): Found 283 (ES+), retention time
2.42mins. C12H15 79BrN2O requires 282. 1H-NMR (400MHz,
CDCI3 ) : 1.91 (4H, m), 3.45 (4H, m), 4.49 (2H, m),
4.51 ( 1H, m), 7.21 (2H, m), 7.44 (2H, m). Description
24: L/-[(4-bromophenyl)methyl]- L/-methyl-1
-pyrrolidinecarboxamide
L/-[(4-bromophenyl)methyl]-1-pyrrolidinecarboxamide
(230mg, 0.81 mmol), was dissolved in dimethylformamide
(2ml) and treated at room temperature with a 60%
sodium hydride suspension in mineral oil (33mg,
0.83mmol). This mix was stirred for 15 minutes before
being treated with iodomethane ( 1 16mg, 0.82mmol).
The resulting mix was stirred at 2O0C for a total of
16.5 hours. The reaction was quenched with water (4ml)
and extracted into ethyl acetate (4ml). The organic
layer was dried over sodium sulphate and the solvent
removed under reduced pressure to give the title
compound as a colourless oil (250mg, crude).LC/Mass
Spec (ES): Found 297 (ES+), retention time 2.90mins.
C13H17 79BrN2O requires 296. Description 25:
L/-[1-(4-bromophenyl)ethyl]acetamideTo a solution of
4-bromo-Dmethylbenzylamine (2.Og, lOmmol) and
triethylamine (2g, 20mmol, 2.8ml), in dichloromethane
(40ml) was added acetyl chloride (0.86g, 11mmol,
0.78ml) dropwise with stirring under an atmosphere of
argon, and the whole mix stirred at 2O0C for 0.5
hours. The reaction mixture was washed twice with
water (30ml each) and the organic layer dried over
sodium sulphate and the solvent removed under reduced
pressure to give the title compound as a yellow solid
(2.27g, 94%). LC/Mass Spec (ES): Found 242 (ES+),
retention time 2.24mins. Ci0H12 79BrNO requires 241 .
1H-NMR (400MHz, CDCI3 ) : 1.46 (3H, d, J=7Hz), 1.99
(3H, s), 5.08 ( 1H, m), 5.67 ( 1H. M), 7.19 (2H m),
7.46 (2H m). Description 26:
L/-[1-(4-bromophenyl)ethyl]-L/-methylacetamide The
title compound was prepared from
L/-[1-(4-bromophenyl)ethyl]acetamide and iodomethane
in a manner similar to that described for description
24. LC/Mass Spec (ES): Found 257 (ES+), retention time
2.53mins. CnH 14 79BrNO requires 256. Description 27:
1-acetyl-2-(4-bromophenyl)pyrrolidine The title
compound was prepared from
2-(4-bromophenyl)pyrrolidine and acetyl chloride using
a similar procedure to that described in description
25. LC/Mass Spec (ES): Found 268 (ES+), retention time
2.59mins. C12H14 79BrNO requires 267. Description 28:
2-[(4-bromophenyl)methyl]isothiazolidine 1,1 -dioxide
A solution of 4-bromobenzylamine ( 1 .85g, 10mmol) and
triethylamine (2g, 20mmol) in dimethylformamide (30ml)
was treated with 3-chloropropanesulfonyl chloride ( 1
.78g, 10mmol) by dropwise addition over 10 minutes
with stirring under argon. This mix was stirred for 30
minutes before being treated with a 60% suspension of
sodium hydride in mineral oil ( 1 .2g, 30mmol of NaH)
portionwise and the whole mix stirred at room
temperature for 3 days. The reaction mixture was
partitioned between water (50ml) and dichloromethane
(30ml). The organic layer was dried over sodium
sulphate and reducedto minimum volume by rotary
evaporation. The residue was added to a 2Og pre-packed
silica column and eluted from 0-50% ethyl acetate in
petroleum ether to give the title compound as a yellow
oil (2.72g, 94%). LC/Mass Spec (ES): Found 290 (ES+),
retention time 2.68mins. Ci0H12 79BrNO2S requires 289.
1H-NMR (400MHz, CDCI3 ) : 2.32 (2H, m), 3.1 1 (2H, m),
3.21 (2H, m), 3.13 (2H, s), 7.24 (2H, m), 7.49 (2H,
m). Description 29:
1-[2-(4-bromophenyl)ethyl]-2-pyrrolidinone The title
compound was prepared from 4-bromophenethylamine and
4-chlorobutyryl chloride using a similar procedure to
that described for Description 28. LC/Mass Spec (ES):
Found 268 (ES+), retention time 2.50mins. C12H14
79BrNO requires 267. 1H-NMR (400MHz, CDCI3 ) : 1.96
(2H, m), 2.35 (2H, t , J=8Hz), 2.80 (2H, t , J= 7Hz),
3.26 (2H, m), 3.51 (2H, m), 7.10 (2H, m), 7.42 (2H,
m). Description 30:
4-iodo-L/-(2-methylpropyl)benzenesulfonamide A
solution of (2-methylpropyl)amine (121 mg,1 .65mmol)
and triethylamine (0.35ml, 2.47mmol) in DCM (10ml) was
treated with 4-iodobenzenesulfonyl chloride (500mg,
1.65mmol) by dropwise addition over 10 minutes with
stirring under argon. The reaction mixture was stirred
at room temperature for 16 hr. Then the reaction
mixture was washed with water (10ml), separated the
organic layer, dried with sodium sulphate. Solvent was
removed by rotary evaporation to give the title
compound as a white solid (517mg, 92%). LC/Mass Spec
(ES): Found 340 (ES+), retention time 3.14mins.
C10H14INO2S requires 339. 1H-NMR (400MHz, CDCI3): 0.88
(6H, m), 1.72 ( 1H, m), 2.78 (2H, m), 4.41 ( 1H, m)
7.56 (2H, m), 7.88 (2H, m). Description 31:
1-[(4-iodophenyl)sulfonyl]pyrrolidine The title
compound was prepared from 4-iodobenzenesulfonyl
chloride and pyrrolidine using a similar procedure to
that described for Description 30.LC/Mass Spec (ES):
Found 338 (ES+), retention time 2.95mins. C10H12INO2S
requires 337. 1H-NMR (400MHz, CDCI3): 1.76 (4H, m),
3.21 (4H, m), 7.53 (2H, m), 7.88 (2H, m). Description
32: 4-[(4-iodophenyl)sulfonyl]morpholine The title
compound was prepared from morpholine and
4-iodobenzenesulfonyl chloride using a similar
procedure to that described for Description 30.
LC/Mass Spec (ES): Found 354 (ES+), retention time
2.83mins. C10H12INO3S requires 353. 1H-NMR (400MHz,
CDCI3): 3.00 (4H, m), 3.75 (4H, m), 7.46 (2H, m), 7.92
(2H, m). Description 33:
4-iodo-L/-[2-(methyloxy)ethyl]benzenesulfonamide The
title compound was prepared from
[2-(methyloxy)ethyl]amine and 4- iodobenzenesulfonyl
chloride using a similar procedure to that described
for Description 30. LC/Mass Spec (ES): Found 342
(ES+), retention time 2.61 mins. C9H12INO3S requires
341 . 1H-NMR (400MHz, CDCI3): 3.10 (2H, m), 3.27 (3H,
s), 3.40 (2H, m), 4.86 ( 1H, m), 7.56 (2H, m), 7.87
(2H, m). Description 34: 4-iodo-L/-[2-(1
-pyrrolidinyl)ethyl]benzenesulfonamide The title
compound was prepared from
[2-(1-pyrrolidinyl)ethyl]amine and 4-
iodobenzenesulfonyl chloride using a similar procedure
to that described for Description 30. LC/Mass Spec
(ES): Found 381 (ES+), retention time 1.69mins.
C12H17IN2O2S requires 380. Description 35:
4-iodo-L/-(tetrahydro-2-furanylmethyl)benzenesulfonami
deThe title compound was prepared from
(tetrahydro-2-furanylmethyl)amine and 4-
iodobenzenesulfonyl chloride using a similar procedure
to that described for Description 30. LC/Mass Spec
(ES): Found 368 (ES+), retention time 2.70mins. C
11H14INO3S requires 367. 1H-NMR (400MHz, CDCI3): 1.60
( 1H, m), 1.83-2.0 (3H, m), 2.88 ( 1H, m), 3.13 ( 1H,
m), 3.70 ( 1H, m), 3.77 ( 1H, m), 3.93 ( 1H, m), 4.83
( 1H, m), 7.55 (2H, m), 7.86 (2H, m). Description 36:
L/,1-dimethyl-L/-(methyloxy)-1H-imidazole-2-carboxamid
e HATU
(O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluroni
um hexafluorophosphate) ( 1.75g; 4.60 mmol) was added
in on portion to a stirring solution of 1-methyl-1
Himidazole- 2-carboxylic acid (509 mg; 4.04 mmol),
L/,O-dimethylhydroxylamine hydrochloride (391 mg; 4.01
mmol), and diisopropylethylamine (2.0 ml_; 11.9 mmol)
in anhydrous DMF (14 ml_). The mixture was stirred at
room temperature for 17 hours and partitioned between
ethyl acetate (100 ml.) and water (100 ml_). The
organic phase was dried (MgSO ) and concentrated in
vacuo, giving a colourless oil ( 1 .45 g). This was
purified by column chromatography, giving the title
compound as a colourless oil (494 mg; 73%). 1H-NMR
(400MHz, CDCI3 ) : 3.57 (3H, br s), 3.86 (3H, s), 3.91
(3H, s), 6.97 ( 1H, d, J=I Hz), 7.07 ( 1H, d, J=I Hz).
Description 37:
L/-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}- 1-pyrrolidinecarboxamide
Diphenylphosphoryl azide (290 ml_; 1.36 mmol) was
added in one portion to a stirring mixture of
4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1-yl]benzoic acid (195 mg; 0.63 mmol) and
diisopropylethylamine (220 ml_; 1.29 mmol) in
1,4-dioxane (2.2 ml_). The mixture was heated at
reflux for 2 hours, pyrrolidine (100 ml_; 1.21 mmol)
was added in on portion, and the reaction heated at
reflux for a further 1 hour. Concentration in vacuo,
followed by column chromatography gave the title
compound (38 mg; 16%). LC/Mass Spec (ES): found 379
(ES+), retention time 3.18 mins. C19H2 1F3N4O requires
378. 1H-NMR (400MHz, CDCI3) : 1.67-1 .77 (4H, m),
1.83-2.03 (4H, m), 2.68-2.77 (4H, m), 3.40-3.54 (4H,
m), 6.34 ( 1H, s), 7.34-7.40 (2H, m), 7.50-7.55 (2H,
m). Example 1:
L/,L/-dimethyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1H-indazol-1- yljbenzamideA mixture of 4-iodo-L/
,L/-dimethylbenzamide (100mg, 0.36mmol),
3-(trifluoromethyl)- 4,5,6,7-tetrahydro-1/-/-indazole
(83mg, 0.44mmol), copper (I) iodide (1mol%, 0.7mg,
0.0036mmol), trans-1 ,2-diaminocyclohexane (10mol%,
4mg, 0.036mmol) and potassium carbonate (105mg,
0.76mmol) in 1,4-dioxane (0.5ml) was stirred at 18O0C
in a microwave reactor for 15minut.es, then fresh
copper (I) iodide (1mol%, 0.7mg, 0.0036mmol) and
trans-1 ,2-diaminocyclohexane (10mol%, 4mg, 0.036mmol)
were added and the reaction 



stirred at 18O0C in a microwave reactor for
20minut.es. Then fresh copper (I) iodide (1mol%,
0.7mg, 0.0036mmol) and frans-1 ,2-diaminocyclohexane
(10mol%, 4mg, 0.036mmol) were added and the reaction
stirred at 18O0C in a microwave reactor for
30minut.es. The reaction mix was cooled and added to a
5g pre-packed silica column which was then eluted from
ethyl acetate, the product was further purified by
mass directed auto-prep to give a crop of the title
compound as a brown oil (53mg, 43%). LC/mass spec
(ES): Found 338 (ES+), retention time 3.09 mins.
Ci7H18F3N3O requires 337. 1H-NMR (400MHz, CDCI3) :
1.83 (4H, m), 2.70 (4H, m), 3.00 (3H, s), 3.14 (3H,
s), 7.54 (4H, m). Example 2: 1-[4-(1
-pyrrolidinylcarbonyl)phenyl]-3-(trifluoromethyl)-4,
5,6,7- tetrahydro-1 H-indazole A solution of
4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazol-1
-yl]benzoic acid (87mg, 0.28mmol) in dichloromethane
(3ml) was treated in one portion with solid 1, 1 '-
carbonyldiimidazole (46mg, 0.28mmol). This mixture was
allowed to stir at room temperature for 15 minutes.
Pyrrolidine (23mg, 0.32mmol) was then added and the
stirring continued for 1 hour at room temperature. The
reaction mixture was then added to a 5g pre-packed
silica column and eluted from 0-50% ethyl acetate in
petroleum ether to give the title compound as a yellow
oil (51 mg, 50%). LC/mass spec (ES): Found 364 (ES+),
retention time 3.22 mins. CigH2oF3N30 requires 363.
1H-NMR (400MHz, CDCI3) : 1.83 (4H, m), 1.91 (2H, m),
1.98 (2H, m), 2.70 (4H, m), 3.43 (2H, t , J=6Hz), 3.67
(2H, t , J=6Hz), 7.53 (2H, m), 7.64 (2H, m). Example
3:
L/-methyl-L/-(phenylmethyl)-4-[3-(trifluoromethyl)-4,5
,6,7-tetrahydro-1Hindazol- 1 -yl]benzamideThe title
compound was prepared from
4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazol-1-yl]benzoic acid and N-methylbenzylamine
using a similar procedure to that described for
Example 2. LC/mass spec (ES): Found 414 (ES+),
retention time 3.71 mins. C23H22F3N3O requires 413.
1H-NMR (400MHz, CDCI3) : 1.82 (4H, m), 2.69 (4H, m),
2.88 & 3.07 (3H, s (rotomers)), 4.52 & 4.77 (2H, s
(rotomers)), 7.17 ( 1H, m), 7.34 (4H, m), 7.55 (4H,
m). Example 4:
L/-ethyl-L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetr
ahydro-1H-indazol-1- yljbenzamide The title compound
was prepared from
4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazol-1-yl]benzoic acid and N-ethylmethylamine using
a similar procedure to that described for Example 2.
LC/mass spec (ES): Found 352 (ES+), retention time
3.22 mins. Ci 8H2OF 3N3O requires 351 . 1 H-NMR
(400MHz, CDCI3) : 1.07-1 .28 (3H, m (rotomers)), 1.83
(4H, m), 2.70 (4H, m), 2.96 & 3.09 (3H, m (rotomers)),
3.31 & 3.61 (2H, m (rotomers)), 7.53 (4H, m). Example
5:
L/-butyl-L/-methyl-4-[3-(trifluoromethyl)-4,5,6,7-tetr
ahydro-1 H-indazol-1 - yljbenzamide The title compound
was prepared from
4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazol-1-yl]benzoic acid and N-methylbutylamine using
a similar procedure to that described for Example 2.
LC/mass spec (ES): Found 380 (ES+), retention time
3.54 mins. C2OH 2 F3N3O requires 379. 1 H-NMR (400MHz,
CDCI3) : 0.81-1 .01 (3H, m (rotomers)), 1.17 & 1.42
(2H, m (rotomers)), 1.53-1 .63 (2H, m) 1.83 (4H, m),
2.70 (4H, m), 2.95 & 3.09 (3H, m (rotomers)), 3.24 &
3.55 (2H, m (rotomers)), 7.53 (4H, m).Example 6:
L/-methyl-L/-(2-phenylethyl)-4-[3-(trifluoromethyl)-4,
5,6,7-tetrahydro-1Hindazol- 1 -yljbenzamide The title
compound was prepared from
4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazol-1-yl]benzoic acid and N-methylphenethylamine
using a similar procedure to that described for
Example 2 . LC/mass spec (ES): Found 428 (ES+),
retention time 3.70 mins. C24H24F3N3O requires 427. 1
H-NMR (400MHz, CDCI 3) : 1.82 (4H, m), 2.68 (4H, m),
2.83 (3H, s), 3.00 & 3.16 (2H, m (rotomers)), 3.51 &
3.80 (2H, m (rotomers)), 6.98 ( 1H, m), 7.12 ( 1H, m),
7.28 (4H, m), 7.43 (2H, m), 7.52 ( 1H, m). Example 7:
L/,L/-dimethyl-4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1 H-indazol-1 - yljbenzenesulfonamide A mixture of
4-iodo- L/ ,L/-dimethylbenzenesulfonamide (156mg, O.
mmol), 3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
(105mg, 0.55mmol), copper (I) iodide (1mol%, 1mg, O.OO
mmol), trans-1 ,2-diaminocyclohexane (10mol%, 6mg, O.O
mmol) and potassium carbonate (145mg, 1.05mmol) in
1,4-dioxane (1ml) was stirred at 18O0C in a microwave
reactor for 45minut.es. The reaction mix was cooled
and added to a 5g prepacked silica column which was
then eluted from ethyl acetate, the product was
further purified by mass directed auto-prep to give a
crop of the title compound as a pale beige solid
(65mg, 35%). LC/mass spec (ES): Found 374 (ES+),
retention time 3.55 mins. Ci6H 18F3N3O2S requires 373.
1 H-NMR (400MHz, CDCI 3) : 1.85 (4H, m), 2.70 (2H, m),
2.74 (6H, s), 2.77 (2H, m), 7.72 (2H, m), 7.89 (2H,
m). Example 8:
1-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}ethanoneThe title compound was
prepared from 4-iodoacetophenone and
3-(trifluoromethyl)- 4,5,6,7-tetrahydro-1/-/-indazole
using a similar procedure to that described for
Example 7. LC/mass spec (ES): Found 309 (ES+),
retention time 3.52 mins. Ci6H15F3N2O requires 308.
1H-NMR (400MHz, CDCI3) : 1.84 (4H, m), 2.64 (3H, s),
2.70 (2H, m), 2.77 (2H, m), 7.64 (2H, m), 8.07 (2H,
m). Example 9:
1-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 -yl]phenyl}-1 - propanone The title
compound was prepared from 1-(4-bromophenyl)-1
-propanone and 3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
using a similar procedure to that described for
Example 1. LC/mass spec (ES): Found 323 (ES+),
retention time 3.75 mins. Ci7H17F3N2O requires 322.
1H-NMR (400MHz, CDCI3) : 1.25 (3H, t , J=7Hz), 1.84
(4H, m), 2.69 (2H, m), 2.78 (2H, m), 3.04 (2H, quart.,
J=7Hz), 7.63 (2H, m), 8.07 (2H, m). Example 10:
1-[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)-4,5,6
,7-tetrahydro-1Hindazole The title compound was
prepared from 4-bromophenyl methyl sulfone and 3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
using a similar procedure to that described for
Example 7. LC/mass spec (ES): Found 345 (ES+),
retention time 3.26 mins. CisHi 5F3N2O2S requires 344.
1H-NMR (400MHz, CDCI3) : 1.86 (4H, m), 2.70 (2H, m),
2.80 (2H, m), 3.10 (3H, s), 7.76 (2H, m), 8.06 (2H,
m). Example 1 1 :
1-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazo
l-1-yl]phenyl}-2- propanoneThe title compound was
prepared from 4-bromophenylacetone and
3-(trifluoromethyl)- 4,5,6,7-tetrahydro-1/-/-indazole
using a similar procedure to that described for
Example 7. LC/mass spec (ES): Found 323 (ES+),
retention time 3.44 mins. C17H17F3N2O requires 322.
1H-NMR (400MHz, CDCI3) : 1.82 (4H, m), 2.19 (3H, s),
2.69 (4H, m), 3.76 (2H, s), 7.30 (2H, m), 7.46 (2H,
m). Example 12:
L/,L/-dimethyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-tetra
hydro-1 H-indazol-1 - yl]phenyl}acetamide The title
compound was prepared from 2-(4-bromophenyl)- L/
,L/-dimethylacetamide and 3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
using a similar procedure to that described for
Example 7. LC/mass spec (ES): Found 352 (ES+),
retention time 3.15 mins. C18H2oF3N30 requires 351 .
1H-NMR (400MHz, CDCI3) : 1.81 (4H, m), 2.69 (4H, m),
2.99 (3H, s), 3.02 (3H, s), 3.76 (2H, s), 7.35 (2H, d,
J=8Hz), 7.43 (2H, m). Example 13:
1-{4-[2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3-(trifluo
romethyl)-4,5,6,7- tetrahydro-1 H-indazole A solution
of
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazo
l-1-yl]phenyl}acetic acid ( 1 13mg, 0.35mmol) in
dichloromethane (4ml) in a sarstedt tube was treated
in one portion with solid 1, 1 '-carbonyldiimidazole
(60mg, 0.37mmol). This mixture was shaken at room
temperature for 30 minutes. Pyrrolidine (34mg,
0.48mmol) in dichloromethane (2ml) was then added and
the shaking continued for 16 hour at room temperature.
The reaction mixture was washed with a mix of
saturated sodium bicarbonate solution (4ml) and brine
(2ml). The organic layer was then added to a 2g SCX
column and eluted with ethyl acetate (25ml), the
solvent removed under reduced pressure and the residue
purified by mass directed auto-prep to give the title
compound as a yellow oil (30mg, 23%).LC/mass spec
(ES): Found 378 (ES+), retention time 3.28 mins.
C20H22F3N3O requires 377. 1H-NMR (400MHz, CDCI3) :
1.81 (4H m), 1.88 (2H, m), 1.96 (2H, m), 2.69 (4H, m),
3.44 (2H, t , J=7Hz), 3.50 (2H, t , J=7Hz), 3.71 (2H,
s), 7.38 (2H, d, J=8Hz), 7.43 (2H, m). Example 14:
L/-ethyl-L/-methyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1Hindazol- 1 -yl]phenyl}acetamide The title
compound was prepared from
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazol-1-yl]phenyl}acetic acid and N-ethylmethylamine
using a similar procedure to that described for
Example 13, but purified by flash column
chromatography eluting from 0- 100% ethyl acetate in
hexane. LC/mass spec (ES): Found 366 (ES+), retention
time 3.28 mins. C19H22F3N3O requires 365. 1H-NMR
(400MHz, CDCI3) : 1.12 (3H, m), 1.82 (4H, m), 2.68
(4H, m), 2.95 & 2.97 (3H, s (rotomers)), 3.34-3.47
(2H, m (rotomers)), 3.75 (2H, m), 7.36 (2H, m), 7.44
(2H, d, J=8Hz). Example 15:
L/-methyl-L/-(phenylmethyl)-2-{4-[3-(trifluoromethyl)-
4,5,6,7-tetrahydro- 1H-indazol-1 -yl]phenyl}acetamide
The title compound was prepared from
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazol-1-yl]phenyl}acetic acid and
N-methylbenzylamine using a similar procedure to that
described for Example 13, but purified by flash column
chromatography eluting from 0- 66% ethyl acetate in
hexane. LC/mass spec (ES): Found 428 (ES+), retention
time 3.55 mins. C2 H2 F3N3O requires 427. 1H-NMR
(400MHz, CDCI3) : 1.82 (4H, m), 2.69 (4H, m), 2.93 &
2.99 (3H, s, (rotomers)), 3.78 & 3.82 (2H, s,
(rotomers)), 4.55 & 4.62 (2H, s, (rotomers)),
7.12-7.46 (9H, m). Example 16:
L/-butyl-L/-methyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-t
etrahydro-1 Hindazol- 1-yl]phenyl}acetamideThe title
compound was prepared from
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazol-1-yl]phenyl}acetic acid and N-methylbutylamine
using a similar procedure to that described for
Example 13, but purified by flash column
chromatography eluting from 0- 66% ethyl acetate in
hexane. LC/mass spec (ES): Found 394 (ES+), retention
time 3.63 mins. C2 1H26F3N3O requires 393. 1 H-NMR
(400MHz, CDCI3) : 0.94 (3H, m), 1.24-1 .35 (2H, m),
1.47-1 .55 (2H, m), 1.82 (4H, m), 2.68 (4H, m), 2.95 &
2.97 (3H, s (rotomers)), 3.28 & 3.39 (2H, m
(rotomers)), 3.75 (2H, m), 7.36 (2H, d, J=8Hz), 7.43
(2H, d, J=8Hz) Example 17:
L/-methyl-L/-(2-phenylethyl)-2-{4-[3-(trifluoromethyl)
-4,5,6,7-tetrahydro- 1H-indazol-1 -yl]phenyl}acetamide
The title compound was prepared from
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazol-1-yl]phenyl}acetic acid and
N-methylphenethylamine using a similar procedure to
that described for Example 13, but purified by flash
column chromatography eluting from 0-88% ethyl acetate
in hexane, followed by mass directed auto-prep.
LC/mass spec (ES): Found 442 (ES+), retention time
3.58 mins. C25H26F3N3O requires 441 . 1 H-NMR (400MHz,
CDCI 3 ) : 1.81 (4H, m), 2.68 (4H, m), 2.83 (2H, m),
2.89 & 3.01 (3H, s (rotomers)), 3.41 & 3.73 (2H, s
(rotomers)), 3.54 & 3.63 (2H, t , J=7Hz (rotomers)),
7.17 (3H, m), 7.29 (4H, m), 7.42 (2H, m). Example 18:
1-{[4-(1-pyrrolidinylcarbonyl)phenyl]methyl}-3-(triflu
oromethyl)-4, 5,6,7- tetrahydro-1 H-indazole A mixture
of 1-{[4-(bromomethyl)phenyl]carbonyl}pyrrolidine
(84mg, 0.31 mmol), 3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
(60mg, 0.32mmol), and potassiumcarbonate (87mg,
0.63mmol) in N,N-dimethylformamide (2ml) was stirred
at 14O0C in a microwave reactor for 10 minutes. The
reaction mixture was cooled and partitioned between
dichloromethane and water. The organic layer was dried
over sodium sulphate and reduced to minimum volume
under reduced pressure. The crude product was purified
using mass directed auto-prep to give the title
compound as a pale yellow oil (63mg, 54%). LC/mass
spec (ES): Found 378 (ES+), retention time 3.1 1 mins.
C20H22F3N3O requires 377. 1 H-NMR (400MHz, CDCI3) :
1.69-1 .80 (4H, m), 1.87 (2H, m), 1.96 (2H, m), 2.43
(2H, m), 2.60 (2H, m), 3.40 (2H, t , J=7Hz), 3.64 (2H,
t , J=7Hz), 5.27 (2H, s), 7.13 (2H, d, J=8Hz), 7.48
(2H, dd, J=6Hz, & 2Hz). Example 19:
1-{4-[1-methyl-2-oxo-2-(1-pyrrolidinyl)ethyl]phenyl}-3
-(trifluoromethyl)- 4,5,6,7-tetrahydro-1 H-indazole A
mixture of 1-[2-(4-bromophenyl)propanoyl]pyrrolidine
(140mg, O. mmol), 3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
(95mg, O. mmol), copper (I) iodide (10mol%, 10mg, O.O
mmol), N,N-dimethylglycine (20mol%, 10mg, O.i mmol)
and potassium carbonate (138mg, 1mmol) in
dimethylsulfoxide (2ml) was stirred at 19O0C in a
microwave reactor for a total of 1.5h. The reaction
mix was cooled and partitioned between ethyl acetate
and water. The organic layer was dried over sodium
sulphate and the solvent removed under reduced
pressure. The resulting product was purified firstly
by adding the material in dichloromethane to a 5g
pre-packed silica column and eluting with ethyl
acetate, followed by mass directed auto-prep to give a
crop of the title compound as a brown oil (8mg, 4%).
LC/mass spec (ES): Found 392 (ES+), retention time
3.45 mins. C2 1H2 F3N3O requires 391 . 1 H-NMR
(400MHz, CDCI3) : 1.47 (3H, d, J=7Hz), 1.74-1 .92 (8H,
m), 2.69 (4H, m), 3.17 ( 1H, m), 3.40-3.57 (3H, m),
3.79 ( 1H, m), 7.40 (4H, m). Example 20:
L/,L/-dimethyl-3-{4-[3-(trifluoromethyl)-4,5,6,7-tetra
hydro-1H-indazol-1- yl]phenyl}propanamideThe title
compound was prepared from 3-(4-bromophenyl)- L/
,L/-dimethylpropanamide and
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
using a similar procedure to that described for
Example 1. LC/mass spec (ES): Found 366 (ES+),
retention time 3.23 mins. C19H22F3N3O requires 365. 1
H-NMR (400MHz, CDCI3) : 1.82 (4H, m), 2.63 (2H, t ,
J=8Hz), 2.67 (4H, m), 2.96 (6H, s), 3.02 (2H, t ,
J=8Hz), 7.32 (2H, d, J=8Hz), 7.39 (2H, m). Example 2
1: 1-{4-[3-oxo-3-(1
-pyrrolidinyl)propyl]phenyl}-3-(trifluoromethyl)-4,
5,6,7- tetrahydro-1H-indazole The title compound was
prepared from
1-[3-(4-bromophenyl)propanoyl]pyrrolidine and 3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
using a similar procedure to that described for
Example 19. LC/mass spec (ES): Found 392 (ES+),
retention time 3.40 mins. C2 1H2 F3N3O requires 391 .
1 H-NMR (400MHz, CDCI3) : 1.81 (4H, m), 1.85 (2H, m),
1.92 (2H, m), 2.58 (2H, m), 2.64 (4H, m), 3.04 (2H, t
, J=8Hz), 3.33 (2H, t , J=7Hz), 3.47 (2H, t , J=7Hz),
7.32 (2H, m), 7.39 (2H, m). Example 22: 1-{4-[1 -(1
-pyrrolidinylcarbonylJcyclopropylJphenylJ-S^trifluorom
ethyl)- 4,5,6,7-tetrahydro-1 H-indazole The title
compound was prepared from 1-{[1-(4-
iodophenyljcyclopropyljcarbonyljpyrrolidine and
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/- indazole
using a similar procedure to that described for
Example 19. LC/mass spec (ES): Found 404 (ES+),
retention time 3.43 mins. C2 H2 F3N3O requires 403. 1
H-NMR (400MHz, CDCI3) : 1.18 (2H, m), 1.48 (2H, m),
1.75-1 .83 (8H, m), 2.68 (4H, m), 3.19 (2H, m), 3.49
(2H, m), 7.28 (2H, m), 7.41 (2H, m). Example 23:
1-{4-[2-oxo-2-(1
-piperidinyl)ethyl]phenyl}-3-(trifluoromethyl)-4,5,6,7
- tetrahydro-1 H-indazoleThe title compound was
prepared from
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazol-1-yl]phenyl}acetic acid and piperidine using a
similar procedure to that described 



for Example 2, product further purified by mass
directed auto-prep. LC/mass spec (ES): Found 392
(ES+), retention time 3.45 mins. C2I H2 F3N3O requires
391 . 1H-NMR (400MHz, CDCI3) : 1.41 (2H, m), 1.53 (2H,
m), 1.59 (2H, m), 1.82 (4H, m), 2.68 (4H, m), 3.39
(2H, m), 3.58 (2H, m), 3.77 (2H, s), 7.36 (2H, m),
7.44 (2H, m). Example 24: 1-{4-[2-(3,3-difluoro-1
-pyrrolidinyl)-2-oxoethyl]phenyl}-3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazole A
solution of
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazo
l-1-yl]phenyl}acetic acid (65mg, 0.2mmol) in
dichloromethane (2ml) was treated in one portion with
solid 1, 1 '- carbonyldiimidazole (33mg, 0.2mmol).
This mixture was allowed to stir at room temperature
for 15 minutes. 3,3-difluoropyrrolidine hydrochloride
(29mg, 0.2mmol) was then added followed by
triethylamine (21 mg, 0.21 mmol) and the stirring
continued for 1 hour at room temperature. The reaction
mixture was reduced to minimum volume under reduced
pressure then purified by mass directed auto-prep to
give the title compound as a yellow oil (53mg, 64%).
LC/mass spec (ES): Found 414 (ES+), retention time
3.34 mins. C20H20F5N3O requires 413. 1H-NMR (400MHz,
CDCI3) : 1.82 (4H, m), 2.35 ( 1H, m), 2.43 ( 1H, m),
2.69 (4H, m), 3.67- 3.87 (6H, m), 7.36 (2H, m), 7.46
(2H, m). Example 25:
L/-methyl-L/-propyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-
tetrahydro-1 Hindazol- 1 -yl]phenyl}acetamideThe title
compound was prepared from
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazol-1-yl]phenyl}acetic acid and
N-methylpropylamine using a similar procedure to that
described for Example 2, product further purified by
mass directed auto-prep. LC/mass spec (ES): Found 380
(ES+), retention time 3.41 mins. C20H24F3N3O requires
379. 1 H-NMR (400MHz, CDCI3) : 0.89 (3H, m), 1.56 (2H,
m), 1.81 (4H, m), 2.68 (4H, m), 2.96 (3H, m), 3.26 (
1H, m), 3.36 ( 1H, m), 3.76 (2H, m), 7.36 (2H, d,
J=9Hz), 7.44 (2H, d, J=8Hz). Example 26:
L/-cyclopentyl-2-{4-[3-(trifluoromethyl)-4,5,6,7-tetra
hydro-1H-indazol-1- yl]phenyl}acetamide The title
compound was prepared from
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-
indazol-1-yl]phenyl}acetic acid and cyclopentylamine
using a similar procedure to that described for
Example 2, except product was purified by mass
directed auto-prep. LC/mass spec (ES): Found 392
(ES+), retention time 3.37 mins. C2 1H2 F3N3O requires
391 . 1 H-NMR (400MHz, CDCI3) : 1.26 (2H, m), 1.53-1
.63 (4H, m), 1.82 (4H, m), 1.92-2.00 (2H, m), 2.70
(4H, m), 3.58 (2H, s), 4.20 ( 1H, m), 5.29 ( 1H, m),
7.36 (2H, d, J=8Hz), 7.48 (2H, m). Example 27:
L/-methyl-L/-(2-thienylmethyl)-2-{4-[3-(trifluoromethy
l)-4,5,6,7- tetrahydro-1 H-indazol-1
-yl]phenyl}acetamide A solution of
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazo
l-1-yl]phenyl}acetic acid (65mg, 0.2mmol) in
dichloromethane (2ml) was treated in one portion with
solid 1, 1 '- carbonyldiimidazole (33g, 0.2mmol). This
mixture was shaken at room temperature for 15 minutes.
Methylthiophen-2-yl methylamine (25mg, 0.2mmol) was
then added and the shaking continued for 1 hour at
room temperature. The reaction mixture was partitioned
between dichloromethane and saturated sodium
bicarbonate solution (3ml). The organic layer was
dried over sodium sulphate and evaporated under
reduced pressure to give a yellow oil which was
purified using mass directed auto-prep to give the
title compound as a yellow oil (42mg, 48%).LC/mass
spec (ES): Found 434 (ES+), retention time 3.54 mins.
C22H22F3N3OS requires 433. 1 H-NMR (400MHz, CDCI3) :
1.82 (4H, m), 2.69 (4H, m), 2.97 & 3.01 (3H, s
(rotomers)), 3.79 & 3.86 (2H, s, (rotomers)), 4.66 &
4.74 (2H, s (rotomers)), 6.89-6.99 (2H, m), 7.23 ( 1H,
m), 7.36 (2H, m), 7.44 (2H, m). Example 28:
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazol-
1- yl]phenyl}acetonitrile The title compound was
prepared from (4-bromophenyl)acetonitrile and 3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
using a similar procedure to that described for
Example 7. LC/mass spec (ES): Found 306 (ES+),
retention time 3.34 mins. Ci6H 14F3N3 requires 305. 1
H-NMR (400MHz, CDCI3) : 1.83 (4H, m), 2.70 (4H, m),
3.82 (2H, s), 7.44 (2H, d, J=8Hz), 7.53 (2H, m).
Example 29:
{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazol-
1- yl]phenyl}methanol A mixture of 4-iodobenzylalcohol
( 1.23g, 5.25mmol), 3-(trifluoromethyl)-4, 5,6,7-
tetrahydro-1/-/-indazole (950mg, 5mmol), copper (I)
iodide (10mol%, 95mg, O. mmol), N,N-dimethylglycine
(20mol%, 103mg, 1mmol) and potassium carbonate (
1.45g, 10.5mmol) in dimethylsulfoxide (30ml) was
stirred at 13O0C in an oil bath for 23h. The reaction
mix was cooled and partitioned between dichloromethane
(30ml) and brine (150ml). The organic layer was
removed filtered and the solvent removed under reduced
pressure. The resulting product was purified by flash
column chromatography on a Biotage 40+M column eluting
from 0-60% ethyl acetate in pentane to give the title
compound as a yellow oil ( 1.27g, 86%). LC/mass spec
(ES): Found 297 (ES+), retention time 3.06 mins. Ci
5H15F3N2O requires 296. 1 H-NMR (400MHz, CDCI3 ) :
1.76 ( 1H, t , J=6Hz), 1.82 (4H, m), 2.69 (4H, m),
4.77 (2H, m), 7.48 (4H, m).Example 30:
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1H-indazol-1- yl]phenyl}methyl)acetamide The title
compound was prepared from L/-[(4-bromophenyl)methyl]-
L/-methylacetamide and
3-(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
using a similar procedure to that described for
Example 1. LC/mass spec (ES): Found 352 (ES+),
retention time 3.13 mins. Ci8H2OF 3N3O requires 351 .
1H-NMR (400MHz, CDCI3) : 1.82 (4H, m), 2.18 (3H, m),
2.66 (4H, m), 2.94 & 2.96 (3H, s (rotomers)), 4.58 &
4.63 (2H, s (rotomers)), 7.26-7.35 (2H, m (rotomers),
7.42-7.52 (2H, m (rotomers)). Example 3 1:
1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indaz
ol-1- yl]phenyl}methyl)-2-pyrrolidinone The title
compound was prepared from
1-[(4-iodophenyl)methyl]-2-pyrrolidinone and 3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole
using a similar procedure to that described for
Example 19. LC/mass spec (ES): Found 364 (ES+),
retention time 3.18 mins. CigH2oF3N30 requires 363.
1H-NMR (400MHz, CDCI3) : 1.82 (4H, m), 2.02 (2H, m),
2.45 (2H, m), 2.69 (4H, m), 3.26 (2H, m), 4.50 (2H,
m), 7.34 (2H, d, J=8Hz), 7.45 (2H, m). Example 32:
L/-methyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahyd
ro-1H-indazol-1- yl]phenyl}methyl)propanamide The
title compound was prepared from
1-[4-(chloromethyl)phenyl]-3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1/-/-indazole and
L/-methylpropanamide using a similar procedure to that
described for Description 15.LC/mass spec (ES): Found
366 (ES+), retention time 3.30 mins. C19H22F3N3O
requires 365. 1 H-NMR (400MHz, CDCI3) : 1.20 (3H, m),
1.80 (4H, m), 2.41 (2H, m), 2.68 (4H, m), 2.93 & 2.97
(3H, s (rotomers)), 4.58 & 4.64 (2H, s (rotomers)),
7.25-7.35 (2H, m), 7.42-7.51 (2H, m). Example 33:
L/-ethyl-L/-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydr
o-1H-indazol-1- yl]phenyl}methyl)acetamide The title
compound was prepared from
1-[4-(chloromethyl)phenyl]-3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1/-/-indazole and L/-ethylacetamide
using a similar procedure to that described for
Description 15. LC/mass spec (ES): Found 366 (ES+),
retention time 3.28 mins. C19H22F3N3O requires 365. 1
H-NMR (400MHz, CDCI3) : 1.14 (3H, m), 1.82 (4H, m),
2.12 & 2.20 (3H, s (rotomers)), 2.68 (4H, m), 3.29 &
3.44 (2H, quart, J=7Hz (rotomers)), 4.57 & 4.63 (2H,
s, (rotomers)), 7.29 & 7.34 (2H, d, J=8Hz (rotomers)),
7.42 & 7.50 (2H, d, J=8Hz (rotomers)). Example 34:
1-({4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-1
H-indazol-1 - yl]phenyl}methyl)-2-piperidinone The
title compound was prepared from
1-[4-(chloromethyl)phenyl]-3-(trifluoromethyl)-
4,5,6,7-tetrahydro-1/-/-indazole and 2-piperidinone
using a similar procedure to that described for
Description 15. LC/mass spec (ES): Found 378 (ES+),
retention time 3.29 mins. C20H22F3N3O requires 377. 1
H-NMR (400MHz, CDCI3) : 1.79 (8H, m), 2.48 (2H, m),
2.68 (4H, m), 3.20 (2H, m), 4.64 (2H, s), 7.36 (2H, d,
J=8Hz), 7.43 (2H, m). Example 35:
1-methyl-5-{4-[3-(trifluoromethyl)-4,5,6,7-tetrahydro-
1H-indazol-1- yl]phenyl}-2-pyrrolidinoneA mixture of
5-(4-bromophenyl)-1-methyl-2-pyrrolidinone (141 mg,
0.56mmol), 3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazole ( 1
11mg, 0.58mmol), copper (I) iodide (10mol%, 11mg,
0.06mmol), N,N-dimethylglycine (20mol%, 12mg,
0.12mmol) and potassium carbonate (162mg, 1.17mmol) in
dimethylsulfoxide (3ml) was stirred at 18O0C in a
microwave reactor for a total of 2h. The reaction mix
was filtered through a 5g pre packed silica column
washing through with dichloromethane (20ml), the
filtrate was washed with water (50ml) and the organic
layer dried over sodium sulphate. The solvent was
removed by rotary evaporation and the sample purified
by mass directed auto prep. The final product was
partitioned between dichloromethane (3ml) and water
(3ml). The organic layer was separated and solvent
removed by rotary evaporation to give the title
compound as a brown oil (14mg, 7%) LC/mass spec (ES):
Found 364 (ES+), retention time 3.14 mins. C19H2OF3N3O
requires 363. 1 H-NMR (400MHz, CDCI3) : 1.88 (5H, m),
2.44-2.65 (3H, m), 2.71 (7H, m), 4.58 ( 1H, m), 7.30
(2H, m), 7.52 (2H, m). Examples 36-44: Typical
procedure: To polymer supported
1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
(O.immol, 0.068g, 1.42mmol/g) was added a solution of
1-hydroxy-7-azabenzotriazole (0.01 mmol, 0.8ml
(tetrahydrofuran:dichloromethane 1:1)) followed by the
addition of 4-[3-
(trifluoromethyl)-4,5,6,7-tetrahydro-1/-/-indazol-1-yl
]benzoic acid (0.01 g, O.O mmol) in 1:3
N-methyl-2-pyrrolidinone:tetrahydrofuran then the
addition of the amine (O.O mmol) in dichloromethane
(0.25ml). The reaction was allowed to mix for 6Oh.
Following this was added polymer supported isocyanate
(0.068g, 0.1 mmol, 1.5mmol/g) and polymer supported
carbonate (0.068g, 0.1 mmol, 1.5mmol/g) and allowed to
mix for a further 24 hours. The reaction mix was
filtered and the solvent removed in the Genevac. All
products were further purified by mass directed
auto-prep.PYRIDYL- AND PYRIMIDINYL-SUBSTITUTED
PYRROLE-, THIOPHENE- AND FURANE-DERIVATIVES AS KINASE
INHIBITORS The present invention relates to
heteropentacycles, a process for their preparation,
pharmaceutical compositions comprising them and their
use as therapeutic agents, particularly in the
treatment of cancer and cell proliferation disorders.
The malfunctioning of protein kinases (PKs) is the
hallmark of numerous diseases. A large share of the
oncogenes and proto-oncogenes involved in human
cancers code for PKs. The enhanced activities of PKs
are also implicated in many non-malignant diseases.
For a general reference to PKs malfunctioning or
disregulation see, for instance, Current Opinion in
Chemical Biology 1999, 3, 459 - 465. Among the several
protein kinases known in the art as being implicated
in the growth of cancer cells is Cdc7, an evolutionary
conserved serine-threonine kinase which plays a
pivotal role in linking cell cycle regulation to
genome duplication, being essential for the firing of
DNA replication origins (see Montagnoli A. et al.,
EMBO Journal, 2002, Vol. 21, No.12, 3171; Montagnoli
A. et al., Cancer Research 2004, Vol. 64, October 1,
7110). Several heterocyclic compounds are known in the
art as protein kinase inhibitors. Among them are, for
instance, pyrrolo-pyrazoles disclosed in WO2002/12242;
tetrahydroindazoles disclosed in WO2000/69846;
pyrrolo-pyridines disclosed in WO2001/98299;
aminophthalazinones disclosed in WO2003/0 14090 and
aminoindazoles disclosed in WO2003/028720. Pyrrole
derivatives are disclosed in WO2001/001986,
WO98/35944, thiazole derivatives are reported in
WO2002/030358 and thiophenes are claimed to be kinase
inhibitors in WO2005/095386. WO2006/0 12642 discloses
pyrrole derivatives modulating the activity of one or
more steroid nuclear receptors, and WO2003/068749
discloses furan derivatives modulating vanilloid
receptors. Pyridylfurans and pyridylthiophenes are
described in EP853083 as inhibitors of TNFa
biosynthesis and CAMs expression; pyridylpyrroles are
diclosed in WO98/02430 as interleukin and tumor
necrosis factor antagonists; pyrrole acids and esters
are also therein disclosed.
Piperazinylphenylcarboxamide derivatives containing a
furane ring are diclosed in WO95/04729 as 5-HT1D
receptor antagonists. In WO2005/100342 there are
disclosed and claimed pyrimidine/pyridine substituted
pyrroles havingantiproliferative and Erk2 kinase
inhibition activities. In WO2000/006085 there are
disclosed and claimed heterocyclecarboxamides as CCR5
receptor modulators. The present inventors have now
discovered some compounds useful, in therapy, as
agents against a host of diseases caused by and/or
associated to a disregulated protein kinase activity
and, more particularly, Cdc7 or Cdc7/Cdks activity. It
is another object of the present invention to provide
compounds endowed with protein kinase inhibiting
activity and, more particularly, Cdc7 or Cdc7/Cdks
inhibiting activity. In particular, the present
invention provides heteropentacycles that are endowed
with protein kinase inhibiting activity, especially
Cdc7 or Cdc7/Cdks inhibiting activity. More
specifically, the compounds of this invention are
useful in the treatment of a variety of cancers
including, but not limited to: carcinoma such as
bladder, breast, colon, kidney, liver, lung, including
small cell lung cancer, esophagus, gall-bladder,
ovary, pancreas, stomach, cervix, thyroid, prostate,
and skin, including squamous cell carcinoma;
hematopoietic tumors of lymphoid lineage, including
leukemia, acute lymphocitic leukemia, acute
lymphoblastic leukemia, B-cell lymphoma,
T-celllymphoma, Hodgkin's lymphoma, non-Hodgkin's
lymphoma, hairy cell lymphoma and Burkitt's lymphoma;
hematopoietic tumors of myeloid lineage, including
acute and chronic myelogenous leukemias,
myelodysplastic syndrome and promyelocytic leukemia;
tumors of mesenchymal origin, including fibrosarcoma
and rhabdomyosarcoma; tumors of the central and
peripheral nervous system, including astrocytoma,
neuroblastoma, glioma and schwannomas; other tumors,
including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xeroderma pigmentosum, keratoxanthoma,
thyroid follicular cancer and Kaposi's sarcoma. Due to
the key role of PKs, and, in particular, of Cdc7 and
Cdks like Cdk2 in the regulation of cellular
proliferation, these heteropentacycles are also useful
in the treatment of a variety of cell proliferative
disorders such as, for instance, benign prostate
hyperplasia, familial adenomatosis, polyposis,
neuro-fbromatosis, psoriasis, vascular smooth cell
proliferation associated with atherosclerosis,
pulmonary fibrosis, arthritis glomerulonephritis and
post-surgical stenosis and restenosis. The compounds
of the invention can be also active as inhibitors of
other protein kinases such as, for instance, protein
kinase C in different isoforms, Met, PAK-4, PAK-5,
ZC-I, STLK-2, DDR-2, Aurora 1, Aurora 2, Bub-1, PLK,
Chkl, Chk2, HER2, rafl, MEKl,MAPK, EGF-R, PDGF-R,
FGF-R, IGF-R, VEGF-R, PBK, weel kinase, Src, AbI, Akt,
ILK, MK-2, IKK-2, Nek, CK2, GSK3, SULU, PKA, PKC, PDK,
RET, KIT, LCK, TRKA and thus be effective in the
treatment of diseases associated with other protein
kinases. Accordingly, in a first embodiment, the
present invention provides a compound of the 



formula (I): (I) wherein G is CH or nitrogen atom; W
is an oxygen atom, NRi or S(O)n; n is O, 1 or 2; Ri
and R3 independently represent hydrogen atom or an
optionally substituted group selected from alkyl,
cycloalkyl, alkenyl, alkynyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl,
heterocyclyloxy-alkyl and alkoxycarbonyl group; R2 is
hydrogen or halogen atom, or an optionally substituted
group selected from aryl, cycloalkyl and heterocyclyl
group; R t is hydrogen or halogen atom, or an
optionally substituted alkyl or alkenyl group; R5 is
hydrogen or halogen atom; R is hydrogen atom or NHR7;
R7 is hydrogen atom, an optionally substituted group
selected from alkyl, aryl, cycloalkyl and heterocyclyl
group or -CO-Ri wherein Ri is as defined above; or a
pharmaceutically acceptable salt thereof, with the
proviso that the following compounds are excluded: 2,
5-di(pyridin-4-yl)-thiophene-3-carboxylic acid amide,
2, 5-di(pyridin-4-yl)-thiophene-3-carboxylic acid
methylamide, 2,
5-di(pyridin-4-yl)-4-methyl-pyrrole-3-carboxylic acid
amide, 5-pyridin-4-yl-furan-3-carboxylic acid
[4-methoxy-3-(4-methyl-piperazin- 1-yl)- phenyl]
-amide,5-pyridin-4-yl-furan-3-carboxylic acid
(1-methyl- 1,2,3,4-tetrahydro-quinolin-7-yl)- amide
and
N-[2-amino-l-(2,4-dichlorobenzyl)ethyl]-5-[2-(methylam
ino)pyrimidin-4-yl] thiophene-3-carboxamide. The
compounds of formula (I), object of the invention, are
obtainable through a synthetic process comprising well
known reactions carried out according to conventional
techniques, as well as through an extremely versatile
solid-phase and/or combinatorial process, being all
comprised within the scope of the invention. The
present invention also provides a pharmaceutical
composition comprising a compound of formula (I) as
defined above and at least one pharmaceutically
acceptable excipient, carrier or diluent. Preferably,
a compound of the formula (I) is characterized in that
W is NRi, Ri and R3 independently represent hydrogen
atom or an optionally substituted alkyl group, and R
is NHR7 wherein R7 is hydrogen atom or an optionally
substituted aryl group. More preferably, a compound of
the formula (I) is characterized in that W is NRi; Ri
represent hydrogen atom or an optionally substituted
alkyl group; R3 and R4 represent hydrogen atoms, R2 is
an optionally substituted aryl or heterocyclyl group;
and R is NH2. Even more preferred are the compounds of
the formula (I) wherein W is NH or R 3 represents
hydrogen atom. Specific, not limiting, preferred
compounds of formula (I) of the invention, whenever
appropriate in the form of pharmaceutically acceptable
salts, are the following:
2-phenyl-5-pyridin-4-yl-lH-pyrrole-3-carboxylic acid
amide (Al),
2-(2-fluoro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid amide (A2),
2-(3-fluoro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid amide (A3),
2-(4-fluoro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid amide (A4),
5-pyridin-4-yl-2-o-tolyl-lH-pyrrole-3-carboxylic acid
amide (A7),
5-pyridin-4-yl-2-m-tolyl-lH-pyrrole-3-carboxylic acid
amide (A8),
5-pyridin-4-yl-2-p-tolyl-lH-pyrrole-3-carboxylic acid
amide (A9),
2-(3-methoxy-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbo
xylic acid amide (All),
2-(4-methoxy-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbo
xylic acid amide (A12),
2-(2-nitro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxy
lic acid amide
(A13),2-(3-nitro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-c
arboxylic acid amide (A14),
2-(2,3-dimethyl-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-ca
rboxylic acid amide (A20),
5-pyridin-4-yl-2-thiophen-3-yl-lH-pyrrole-3-carboxylic
acid amide (Cl),
2-furan-3-yl-5-pyridin-4-yl-lH-pyrrole-3-carboxylic
acid amide (C2),
5-(3-fluoro-pyridin-4-yl)-2-phenyl-lH-pyrrole-3-carbox
ylic acid amide (El),
5-(3-fluoro-pyridin-4-yl)-2-o-tolyl-lH-pyrrole-3-carbo
xylic acid amide (E2),
5-(2-amino-pyrimidin-4-yl)-2-phenyl-lH-pyrrole-3-carbo
xylic acid amide (Fl),
5-(2-amino-pyrimidin-4-yl)-2-o-tolyl-lH-pyrrole-3-carb
oxylic acid amide (F2),
5-(2-amino-pyrimidin-4-yl)-2-(2-fluoro-phenyl)-
lH-pyrrole-3-carboxylic acid amide (F4),
5-(2-amino-pyrimidin-4-yl)-2-(4-fluoro-2-methyl-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F13),
5-(2-amino-pyrimidin-4-yl)-2-(5-fluoro-2-methyl-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F14),
5-(2-amino-pyrimidin-4-yl)-2-(2,3-dimethyl-phenyl)-lH-
pyrrole-3-carboxylic acid amide (F15),
5-(2-amino-pyrimidin-4-yl)-2-(2,3-difluoro-phenyl)-lH-
pyrrole-3-carboxylic acid amide (F16),
5-(2-amino-pyrimidin-4-yl)-2-(2,4-difluoro-phenyl)-lH-
pyrrole-3-carboxylic acid amide (F17),
5-(2-amino-pyrimidin-4-yl)-2-(2,5-difluoro-phenyl)-lH-
pyrrole-3-carboxylic acid amide (F18),
5-(2-amino-pyrimidin-4-yl)-2-(2-chloro-phenyl)-
lH-pyrrole-3-carboxylic acid amide (F19),
5-(2-amino-pyrimidin-4-yl)-2-(2-chloro-4-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F23),
5-(2-amino-pyrimidin-4-yl)-2-(2,4-dichloro-phenyl)-lH-
pyrrole-3-carboxylic acid amide (F26),
5-(2-amino-pyrimidin-4-yl)-2-(2-fluoro-4-methyl-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F28),
5-(2-amino-pyrimidin-4-yl)-2-(2-fluoro-3-methyl-phenyl
)-lH-pyrrole-3-carboxylic acid amide
(F30),5-(2-amino-pyrimidin-4-yl)-2-(2-chloro-5-fluoro-
phenyl)-lH-pyrrole-3-carboxylic acid amide (F31),
5-(2-amino-pyrimidin-4-yl)-2-(3-chloro-2-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F33),
5-(2-amino-pyrimidin-4-yl)-2-(2,3-dichloro-phenyl)-lH-
pyrrole-3-carboxylic acid amide (F34),
5-(2-amino-pyrimidin-4-yl)-2-(2-fluoro-3-methoxy-pheny
l)-lH-pyrrole-3-carboxylic acid amide (F35),
5-(2-amino-pyrimidin-4-yl)-2-(4-chloro-2-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F36),
5-(2-amino-pyrimidin-4-yl)-2-(2-bromo-phenyl)-
lH-pyrrole-3-carboxylic acid amide (F38),
5-(2-amino-pyrimidin-4-yl)-2-(2-chloro-3-methoxy-pheny
l)-lH-pyrrole-3-carboxylic acid amide (F39),
5-(2-amino-pyrimidin-4-yl)-2-(3-methoxy-2-methyl-pheny
l)-lH-pyrrole-3-carboxylic acid amide (F40),
5-(2-amino-pyrimidin-4-yl)-2-(2-chloro-3-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F41),
5-(2-amino-pyrimidin-4-yl)-2-(3-bromo-2-chloro-phenyl)
-lH-pyrrole-3-carboxylic acid amide (F42),
5-(2-amino-pyrimidin-4-yl)-2-(2-bromo-3-chloro-phenyl)
-lH-pyrrole-3-carboxylic acid amide (F43),
5-(2-amino-pyrimidin-4-yl)-2-(2,3-dibromo-phenyl)-lH-p
yrrole-3-carboxylic acid amide (F44),
5-(2-amino-pyrimidin-4-yl)-2-(3-bromo-2-fluoro-phenyl)
-lH-pyrrole-3-carboxylic acid amide (F45),
5-(2-amino-pyrimidin-4-yl)-2-(3-bromo-2-methyl-phenyl)
-lH-pyrrole-3-carboxylic acid amide (F46),
5-(2-amino-pyrimidin-4-yl)-2-(2-bromo-3-methyl-phenyl)
-lH-pyrrole-3-carboxylic acid amide (F47),
5-(2-amino-pyrimidin-4-yl)-2-(4-methoxy-3-methyl-pheny
l)-lH-pyrrole-3-carboxylic acid amide
(F48),5-(2-amino-pyrimidin-4-yl)-2-(3,4-dimethoxy-phen
yl)-lH-pyrrole-3-carboxylic acid amide (F49),
5-(2-amino-pyrimidin-4-yl)-2-(2-fluoro-4-methoxy-pheny
l)-lH-pyrrole-3-carboxylic acid amide (F50),
5-(2-amino-pyrimidin-4-yl)-2-(2-chloro-4-methoxy-pheny
l)-lH-pyrrole-3-carboxylic acid amide (F51),
5-(2-amino-pyrimidin-4-yl)-2-(2-bromo-4-fluoro-phenyl)
-lH-pyrrole-3-carboxylic acid amide (F52),
5-(2-amino-pyrimidin-4-yl)-2-(4-methoxy-2-methyl-pheny
l)-lH-pyrrole-3-carboxylic acid amide (F53),
5-(2-amino-pyrimidin-4-yl)-2-thiophen-3-yl-lH-pyrrole-
3-carboxylic acid amide (Gl),
5-(2-amino-pyrimidin-4-yl)-2-thiophen-2-yl-lH-pyrrole-
3-carboxylic acid amide (G2),
5-(2-amino-pyrimidin-4-yl)-2-(5-methyl-thiophen-2-yl)-
lH-pyrrole-3-carboxylic acid amide (G3),
5-(2-amino-pyrimidin-4-yl)-2-(5-chloro-thiophen-2-yl)-
lH-pyrrole-3-carboxylic acid amide (G4),
5-(2-amino-5-chloro-pyrimidin-4-yl)-2-phenyl-lH-pyrrol
e-3-carboxylic acid amide (Nl),
5-(2-amino-5-bromo-pyrimidin-4-yl)-2-phenyl-lH-pyrrole
-3-carboxylic acid amide (N2),
5-(2-amino-pyrimidin-4-yl)-4-iodo-2-phenyl-lH-pyrrole-
3-carboxylic acid amide (N3),
5-(2-amino-5-chloro-pyrimidin-4-yl)-2-(2-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid amide (N7),
5-(2-amino-5-bromo-pyrimidin-4-yl)-2-(2-fluoro-phenyl)
-lH-pyrrole-3-carboxylic acid amide (N8),
5-(2-amino-pyrimidin-4-yl)-2-phenyl-thiophene-3-carbox
ylic acid amide (Sl),
5-(2-amino-5-fluoro-pyrimidin-4-yl)-2-phenyl-
lH-pyrrole-3-carboxylic acid amide (Vl) and
5-(2-amino-pyrimidin-4-yl)-4-chloro-2-phenyl-lH-pyrrol
e-3-carboxylic acid amide (Zl). More preferred
compounds according to the present inventions
are:5-(2-amino-pyrimidin-4-yl)-2-(2,3-dimethyl-phenyl)
-lH-pyrrole-3-carboxylic acid amide (F15),
5-(2-amino-pyrimidin-4-yl)-2-(2,4-dichloro-phenyl)-lH-
pyrrole-3-carboxylic acid amide (F26) and
5-(2-amino-pyrimidin-4-yl)-2-(4-chloro-2-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F36), or their
pharmaceutically acceptable salt thereof. A method of
treating cell proliferative disorders caused by and/or
associated with an altered Cdc7 kinase activity by
administering to a mammal in need thereof an effective
amount of a compound of formula I as defined above is
also provided. In a preferred embodiment of the method
described above, the cell proliferative disorder is
cancer. Specific types of cancer that may be treated
include carcinoma, squamous cell carcinoma,
hematopoietic tumors of myeloid or lymphoid lineage,
tumors of mesenchymal origin, tumors of the central
and peripheral nervous system, melanoma, seminoma,
teratocarcinoma, osteosarcoma, xeroderma pigmentosum,
keratoxanthoma, thyroid follicular cancer, and
Kaposi's sarcoma. The bonds of the heteropentacycle
are aromatic; the numbering of said heteropentacycle
is as shown hereinbelow: (I) In the present
description, unless otherwise specified, the following
terms have the following meanings. Aryl, cycloalkyl
and heterocyclyl groups sometimes will be collectively
defined as "cyclyl" for convenience. The term "alkyl"
or "AIk" refers to straight or branched monovalent
saturated aliphatic hydrocarbyl groups having from 1
to 6 carbon atoms. This term is exemplified by groups
such as methyl, ethyl, n-propyl, iso-propyl, n-butyl,
isobutyl, sec-butyl, t-butyl, n-pentyl, n-hexyl, and
the like. "Substituted alkyl" refers to an alkyl group
having from1 to 3 substituents selected from the group
consisting of alkoxy, substituted alkoxy, acyl,
acylamino, acyloxy, amino, substituted amino,
aminoacyl, aryl, substituted aryl, aryloxy,
substituted aryloxy, cyano, halogens, hydroxyl, nitro,
carboxyl, carboxyl esters, cycloalkyl, substituted
cycloalkyl, heterocyclyl, and substituted
heterocyclyl. "Cycloalkyl" refers to cyclic alkyl
groups of from 3 to 10 carbon atoms having single or
multiple cyclic rings including, by way of example,
adamantyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclooctyl and the like. "Substituted
cycloalkyl" refers to a cycloalkyl, having from 1 to 5
substituents selected from the group consisting of oxo
(=0), thioxo (=S), alkoxy, substituted alkoxy, acyl,
acylamino, acyloxy, amino, substituted amino,
aminoacyl, aryl, substituted aryl, aryloxy,
substituted aryloxy, cyano, halogen, hydroxyl, nitro,
carboxyl, carboxyl esters, cycloalkyl, substituted
cycloalkyl, heterocyclyl, and substituted
heterocyclyl. "Alkenyl" refers to alkenyl groups
having from 2 to 6 carbon atoms. Such groups are
exemplified by vinyl, allyl, but-3-en-l-yl, and the
like. "Substituted alkenyl" refers to alkenyl groups
having from 1 to 3 substituents, and preferably 1 to 2
substituents, selected from the group consisting of
alkoxy, substituted alkoxy, acyl, acylamino, acyloxy,
amino, substituted amino, aminoacyl, aryl, substituted
aryl, aryloxy, substituted aryloxy, cyano, halogen,
hydroxyl, nitro, carboxyl, carboxyl esters,
cycloalkyl, substituted cycloalkyl, heterocyclyl, and
substituted heterocyclyl with the proviso that any
hydroxyl substitution is not attached to a vinyl
(unsaturated) carbon atom. "Alkynyl" refers to alkynyl
groups having from 2 to 6 carbon atoms. "Substituted
alkynyl" refers to alkynyl groups having from 1 to 3
substituents, and preferably 1 to 2 substituents,
selected from the group consisting of alkoxy,
substituted alkoxy, acyl, acylamino, acyloxy, amino,
substituted amino, aminoacyl, aryl, substituted aryl,
aryloxy, substituted aryloxy, cyano, halogen,
hydroxyl, nitro, carboxyl, carboxyl esters,
cycloalkyl, substituted cycloalkyl, heterocyclyl, and
substituted heterocyclyl with the proviso that any
hydroxyl substitution is not attached to an acetylene
(unsaturated) carbon atom. "Alkoxy" refers to the
group "alkyl-O" which includes, by way of example,
methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy,
t-butoxy, sec- butoxy, n-pentoxy and the
like."Substituted alkoxy" refers to the group
"substituted alkyl-O". "Acyl" refers to the groups
H-C(O)-, alkyl-C(O)-, substituted alkyl-C(O)-,
cycloalkyl- C(O)-, substituted cycloalkyl-C(O)-,
aryl-C(O)-, substituted aryl-C(O)-, heterocyclyl-
C(O)-and substituted heterocyclyl-C(O)-, wherein
alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, aryl, substituted aryl, heterocyclyl and
substituted heterocyclyl are as defined herein.
"Acylamino" refers to the group -C(0)NR'R' where each
R' is independently selected from the group consisting
of hydrogen, alkyl, substituted alkyl, substituted
aryl, cycloalkyl, substituted cycloalkyl, heteroaryl,
substituted heteroaryl, heterocyclyl, substituted
heterocyclyl and where each R' can be joined to form
together with the nitrogen atom a heterocyclyl or
substituted heterocyclyl ring and wherein alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl,
aryl, substituted aryl, heterocyclyl and substituted
heterocyclyl are as defined herein; "Acyloxy" refers
to the groups alkyl-C(O)O-, substituted alkyl-C(O)O-,
aryl-C(O) O-, 



substituted aryl-C(O) O-, cycloalkyl- C(O) O-,
substituted cycloalkyl-C(O)O-, heterocyclyl-C(O)O-,
and substituted heterocyclyl-C(O)O- wherein alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl,
aryl, substituted aryl, heterocyclyl and substituted
heterocyclyl are as defined herein. "Substituted
amino" refers to the group -NR R wherein R are as
defined above provided that both R are not hydrogen.
When R is hydrogen and the other R is alkyl, the
substituted amino group is sometimes referred to
herein as alkylamino. When both of R are alkyl, the
substituted amino group is sometimes referred to
herein as dialkylamino. When referring to a
monosubstituted amino, it is meant that either R is
hydrogen but not both. When referring to a
disubstituted amino, it is meant that neither R is
hydrogen. "Aminoacyl" refers to the groups-NR
C(O)alkyl, - NR'C(O)substituted alkyl, -NR'
C(O)cycloalkyl, -NR'C(O)substituted cycloalkyl, -NR
C(O)aryl, -NR C(O) substituted aryl, -NR
C(O)heterocyclyl, and -NR C(O)substituted heterocyclyl
where R is as defined above. "Carboxyl" refers to
-COOH or salts thereof."Carboxyl ester" refers to the
groups -C(O)O-alkyl, -C(O)O- substituted alkyl, -
C(O)Oaryl, and -C(O)O- substituted aryl wherein alkyl,
substituted alkyl, aryl and substituted aryl are as
deemed herein. "Halo" or "halogen" or "X" refer to
fluoro, chloro, bromo and iodo and preferably is
fluoro, chloro or bromo. "Aryl" or "Ar" refer to a
monovalent aromatic carbocyclic group of from 6 to 14
carbon atoms having a single ring (e.g. phenyl) or
multiple condensed rings (e.g. naphthyl or anthryl)
which condensed rings may or may not be aromatic (e.g.
2-benzoxazolinone, 2H- 1,4- benzoxazin-
3(4H)-one-7-yl, and the like) provided that the point
of attachment is at an aromatic carbon atom. Preferred
aryls include phenyl and naphthyl. "Substituted aryl"
refers to aryl groups which are substituted with from
1 to 3 substituents, selected from the group
consisting of hydroxy, acyl, acylamino, acyloxy,
alkyl, substituted alkyl, alkoxy, substituted alkoxy,
amino, substituted amino, aminoacyl, aryl, substituted
aryl, aryloxy, substituted aryloxy, carboxyl, carboxyl
esters, cyano, cycloalkyl, substituted cycloalkyl,
halo, nitro, heterocyclyl, substituted heterocyclyl,
heterocyclyloxy, substituted heterocyclyloxy, amino
sulfonyl (NH2-SO2-), and substituted aminosulfonyl.
"Aryloxy" refers to the group aryl-O- that includes,
by way of example, phenoxy, naphthoxy, and the like.
"Substituted aryloxy" refers to substituted aryl-O-
groups. "Heterocyclyl" or "heterocyclic" refer to a
saturated or unsaturated group having a single ring or
multiple condensed rings, from 1 to 10 carbon atoms
and from 1 to 4 hetero atoms selected from the group
consisting of nitrogen, sulfur or oxygen within the
ring wherein, in fused ring systems, one or more the
rings can be cycloalkyl, aryl or heteroaryl provided
that the point of attachment is through the
heterocyclic ring. "Substituted heterocyclyl" refers
to heterocyclyl groups that are substituted with from
1 to 3 of the same substituents as defined for
substituted cycloalkyl. Examples of heterocyclyls
include, but are not limited to, pyridinyl, pyrrolyl,
indolyl, thienyl, furyl, benzothienyl, benzofuranyl,
imidazolyl, benzoimidazolyl, pyrazolyl, thiazolyl,
benzothiazolyl, isothiazolyl, oxazolyl, isoxazolyl,
pyrazinyl, pyrimidinyl, pyridazinyl, isoindolyl,
purinyl, quinolyl, isoquinolyl, dihydroquinolinyl,
2,3-dihydrolH- indolyl, quinoxalinyl, benzodioxolyl,
indanyl, indenyl, triazolyl, azetidinyl,indolizinyl,
dihydroindolyl, indazolyl, quinolizinyl, phthalazinyl,
naphthylpyridinyl, quinazolinyl, cinnolinyl,
pteridinyl, carbazolyl, carbolinyl, phenanthridinyl,
acridinyl, phenanthrolinyl, phenazinyl, phenoxazinyl,
phenothiazinyl, imidazolidinyl, imidazolinyl,
piperidinyl, piperazinyl, indolinyl, phthalimidyl,
1,2,3,4- tetrahydroisoquinolinyl,
4,5,6,7-tetrahydrobenzo[b]thiophenyl, thiazolidinyl,
morpholinyl, thiomorpholinyl (also referred to as
thiamorpholinyl), piperidinyl, pyrrolidinyl,
pyrrolinyl, pyrazolinyl, pyrazolidinyl and
tetrahydrofuranyl. It should be noted that when
referring to heterocyclyl and substituted
heterocyclyl, any nitrogen or sulfur atoms that might
be present may optionally be oxidized. From all of the
above, it is clear to the skilled man that any of the
groups or substituents being defined, for instance, as
haloalkyl, alkoxy, alkoxycarbonyl, aryloxy,
heteroaryloxy, aminoalkyl, alkylamino,
alkylaminoalkyl, dialkylaminoalkyl, and the like, have
to be construed from the names of the groups from
which they originate. In this respect, as an example,
any group which is identified as an arylalkyl or
heterocycloalkyl has to be intended as an alkyl group
which is further substituted by aryl or heterocycl,
wherein aryl, heterocycl and alkyl are as above
defined. The compounds of formula (I) of the invention
may have asymmetric carbon atoms and may therefore
exist as individual optical isomers, as racemic
admixtures or as any other admixture including a
majority of one of the two optical isomers, which are
all to be intended as comprised within the scope of
the present invention. In cases when compounds may
exist in tautomeric forms, for instance keto-enol
tautomers, each tautomeric form is contemplated as
being included within this invention whether existing
in equilibrium or predominantly in one form. Likewise,
the use as an antitumor agent of all the possible
isomers and their admixtures and of both the
metabolites and the pharmaceutically acceptable
bio-precursors (otherwise referred to as
pharmaceutically acceptable pro-drugs) of the
compounds of formula (I) are also within the scope of
the present invention. As used herein, the term
"pharmaceutically acceptable salts" refers to the
nontoxic acid or alkaline earth metal salts of the
compounds of formula I . These salts can be prepared
in situ during the final isolation and purification of
the compounds of formula I, or by separately reacting
the base or acid functions with a suitable organic or
inorganic acid or base, respectively. Representative
salts include, but are not limited to, the
following:acetate, adipate, alginate, citrate,
aspartate, benzoate, benzenesulfonate, bisulfate,
butyrate, camphorate, camphorsulfonate, digluconate,
cyclopentanepropionate, dodecylsulfate,
ethanesulfonate, glucoheptanoate, glycerophosphate,
hemisulfate, heptanoate, hexanoate, fumarate,
hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate, lactate, maleate, malonate,
methanesulfonate, nicotinate, 2- napthalenesulfonate,
oxalate, palmoate, pectinate, persulfate,
3-phenylpropionate, picrate, pivalate, propionate,
succinate, sulfate, tartrate, thiocyanate,
p-toluenesulfonate and undecanoate. Also, the basic
nitrogen-containing groups can be quaternized with
such agents as alkyl halides, such as methyl, ethyl,
propyl, and butyl chloride, bromides, and iodides,
dialkyl sulfates like dimethyl, diethyl, dibutyl, and
diamyl sulfates, long chain halides such as decyl,
lauryl, myristyl and stearyl chlorides, bromides and
iodides, aralkyl halides like benzyl and phenethyl
bromides, and others. Water or oil-soluble or
dispersible products are thereby obtained. Examples of
acids that may be employed to form pharmaceutically
acceptable acid addition salts include such inorganic
acids as hydrochloric acid, sulfuric acid, nitric
acid, hydrobromic acid, perchloric acid and phosphoric
acid and such organic acids as oxalic acid, maleic
acid, methanesulfonic acid, succinic acid and citric
acid, acetic acid, trifluoroacetic acid, propionic
acid, glycolic acid, lactic acid, malonic acid, malic
acid, tartaric acid, benzoic acid, cinnamic acid,
mandelic acid, isethionic acid and salicylic acid.
Basic addition salts can be prepared in situ during
the final isolation and purification of the compounds
of formula I, or separately by reacting carboxylic
acid moieties with a suitable base such as the
hydroxide, carbonate or bicarbonate of a
pharmaceutically acceptable metal cation or with
ammonia, or an organic primary, secondary or tertiary
amine. Pharmaceutically acceptable salts include, but
are not limited to, cations based on the alkali and
alkaline earth metals, such as sodium, lithium,
potassium, calcium, magnesium, aluminum salts and the
like, as well as ammonium, quaternary ammonium, and
amine cations, including, but not limited to ammonium,
tetramethylammonium, tetraethylammonium, methylamine,
dimethylamine, trimethylamine, triethylamine,
ethylamine, and the like. Other representative organic
amines useful for the formation of base addition salts
include diethylamine, ethylenediamine, ethanolamine,
diethanolamine, piperazine and the like.The terms
"pharmaceutically acceptable prodrug" and
"pharmaceutically acceptable bio-precursors" as used
herein refers to those prodrugs of the compounds of
the present invention which are, within the scope of
sound medical judgment, suitable for use in contact
with the tissues of humans and lower animals without
undue toxicity, irritation, allergic response, and the
like, commensurate with a reasonable benefit/risk
ratio, and effective for their intended use, as well
as the zwitterionic forms, where possible, of the
compounds of the invention. The term "prodrug" refers
to compounds that are rapidly transformed in vivo to
yield the active parent drug, according to formula
(I), in vivo, for example by hydrolysis in blood. A
discussion is provided in T. Higuchi and V. Stella,
Pro-drugs as Novel Delivery Systems, Vol. 14 of the
A.C.S. Symposium Series, and in Edward B. Roche, ea.,
Bioreversible Carriers in Drug Design, American
Pharmaceutical Association and Pergamon Press, 1987,
both of which are incorporated herein by reference. As
formerly indicated, it is a further object of the
invention a process for preparing the compounds of
formula (I) as above defined and pharmaceutically
acceptable salts thereof. The compounds of this
invention can be prepared from readily available
starting materials using the following general methods
and procedures. Unless otherwise indicated, the
starting materials are known compounds or may be
prepared from known compounds according to well known
procedures. It will be appreciated that, where typical
or preferred process conditions (i.e., reaction
temperatures, times, mole ratios of reactants,
solvents, pressures) are given, other process
conditions can also be used unless otherwise stated.
Optimum reaction conditions may vary with the
particular reactants or solvent used, but such
conditions can be determined by one skilled in the art
by routine optimization procedures. Additionally, as
will be apparent to those skilled in the art,
conventional protecting groups may be necessary to
prevent certain functional groups from undergoing
undesired reactions. Suitable protecting groups for
various functional groups as well as suitable
conditions for protecting and deprotecting particular
functional groups are well known in the art. For
example, numerous protecting groups are described in
T.W.Greene and P.G.M.Wuts, Protecting Groups in
Organic Synthesis, Second Edition, Wiley, New York,
1991, and references cited therein.In particular, the
present invention provides a process comprising: a)
coupling a compound of formula IE wherein R1, R4, R5,
R 5 and G are as defined above and cyclyl is an
optionally substituted group selected form aryl,
cycloalkyl and heterocyclyl group as defined above,
either with an activated form of ammonia, optionally
in the presence of a condensing agent, or with an
amine of formula R3-NH2, wherein R 3 is as defined
above, thus obtaining a compound of formula (I) as
defined above wherein W is NRi, wherein Ri is as
defined above, and R 2 is an optionally substituted
group selected form aryl, cycloalkyl and heterocyclyl
group; b) optionally converting a compound of formula
(I) into another different compound of formula (I),
and, if desired, converting a compound of formula (I)
into a pharmaceutically acceptable salt thereof or
converting a salt into the free compound (I). The
coupling for converting IE into the desired compound
of formula (I) may be carried out by well known
primary amide-forming protocols [for example,
1-hydroxybenzotriazole ammonium salt (HOBT-NHs) in the
presence of either l-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(EDCI) or O-benzotriazol-1-
yl-N,N,N',N'-tetramethyluronium tetrafluoroborate
(TBTU) or CDI and ammonium carbonate]; the conversion
into secondary amides may be carried out by coupling
with an amine of formula R3-NH2, wherein R 3 is as
defined above, under a variety of well known
amide-forming conditions. Likewise, the salification
of a compound of formula (I) or the conversion of its
salt into the free compound (I), carried out according
to well-known procedures in the art, are still within
the scope of the invention. The preparation of the
compounds of formula IE is depicted in the following
Scheme 1.Scheme 1 wherein R1, R , R5, R , G and cyclyl
are as defined above, X is a halogen atom such as
bromine or chlorine and AIk is a C1-C5 alkyl goup.
Compound ID may be formed by coupling haloketone IA
with beta-ketoester IB in the presence of a suitable
base, such as sodium hydride in a solvent like
tetrahydrofuran (THF) or dimethylformamide (DMF) at
temperatures ranging from -20 0C to 500C and then by
exposing intermediate 1C to Hantzsch reaction
conditions in the presence of ammonium acetate (when
Ri=H) or of an amine of formula R1-NH2 in a suitable
solvent such as ethanol or acetic acid or a mixture of
the two, at temperatures ranging from rt to 1500C for
a period of time from about 10 min to 16 h, optionally
inside a microwave cavity. Ester ID may be then
saponified in standard basic conditions to give the
acid of formula IE. In some instances, when R4 is
different from hydrogen atom, ester hydrolysis of ID
may lead to the decarboxylated analog. Accordingly,
another process for preparing a compound of formula I
is provided which comprises the amidation of a
compound formula 5D:wherein R1, R5, R , G and cyclyl
are as defined above and R is not hydrogen atom, and
b) optionally converting a compound of formula (I)
into another different compound of formula (I), and,
if desired, converting a compound of formula (I) into
a pharmaceutically acceptable salt thereof or
converting a salt into the free compound (I). In this
case amidation is accomplished as described, for
example, in Synthesis 1978, 374, by exposing compound
5D to chlorosulfonylisocyanate in a suitable solvent,
such as acetonitrile, dichloromethane or diethyl
ether, and treating the obtained chlorosulfonylamide
with alkali in order to achieve the corresponding
sulfamic acid. The sulfamic acid is then hydrolyzed to
the desired compound of formula (I) in acidic medium,
such as, for example, concentrated hydrochloric acid.
The compounds of formula IA and IB, as well as any
other reactant of the process, are known and, if not
commercially available per se, can be easily prepared
according to known methods. The compounds of formula
IA may be prepared by halogenating, e.g. brominating
or chlorinating, a suitable heteroaryl-ethanone
derivative or an activated equivalent. The reaction
occurs by working under conventional methods, for
instance in the presence of bromine and in a suitable
solvent such as aqueous hydrobromic acid or a mixture
of acetic and hydrobromic acid, for a time varying
between about 1 h and about 24 h. Alternatively, a
suitably activated heteroaryl derivative, e.g. an
alkylenolether or silylenolether, can be reacted with
a halogen source, for instance N-bromo-succinimide
(NBS), in a suitable solvent, such as
tetrahydrofuran/water mixtures. In particular, among
the suitable haloderivatives of formula IA, we
consider 2-bromol- pyridin-4-yl-ethanone (commercial),
2-bromo- l-(3-fluoro-pyridin-4-yl)-ethanone (reported
in WO2005013986), 2-bromo- l-pyridin-4-yl-propan-l
-one (commercial), 2- bromo-l-pyrimidin-4-yl-ethanone
(reported in W020050 14572), l-(2-amino-pyrimidin-
4-yl)-2-bromo-ethanone (commercial), 2-bromo-
1-(2-chloro-pyridin-4-yl)-ethanone (reported in
WO2004058762), 2-bromo-
l-(2-methylsulfanyl-pyrimidin-4-yl)-ethanone (reported
in WO2003011838),
l-(2-amino-5-fluoro-pyrimidin-4-yl)-2-bromo-ethanonel'
A (Scheme 2.1.) and
2-bromo-l-(2-phenylamino-pyrimidin-4-yl)-ethanone 1"A
(Scheme 2.2.). Among the suitable heteroaryl-ethanone
derivatives subdued to halogenation we consider, for
instance, l-(3-fluoropyridin-4-yl)ethanone
(commercial), l-(2- chloropyridin-4-yl)ethanone
(commercial), l-(pyrimidin-4-yl)ethanone (commercial),
1- [2-(methylthio)pyrimidin-4-yl]ethanone (commercial)
and 4-(l-ethoxy-vinyl)-5-fluoropyrimidin- 2-ylamine
iii (see Scheme 2.1.). Intermediate
l-(2-amino-5-fluoro-pyrimidin-4-yl)-2-bromo-ethanone
l'A (IA, wherein R =H, R5=F, G=N, R =NH , X=Br) can be
obtained according to the following reaction sequence
(Scheme 2.1.): Scheme 2.1. 



i ii iii 1'A Commercially available
2,4-dichloro-5-fluoro-pyrimidine i is reacted with (1-
ethoxyvinyl)-tributylstannane in standard conditions
in the presence of a palladated catalyst (for example
dichloroditriphenylphosphino palladium) in DMF, to
afford the corresponding 4-vinyl ether ii. The amino
group can be introduced at position 2 by direct
treatment with aqueous concentrated ammonia in ethanol
and heating with microwaves (iii), while bromination
of the vinyl ether to the a-bromo-ketone (l'A) is
achieved with NBS in aqueous solvents. Among the
silylenolethers subdued to halogenation, we consider,
for instance, (tertbutyl-
dimethyl-silanyl)-{4-[l-(tert-butyl-dimethyl-silanylox
y)-vinyl]-pyrimidin-2-yl}- phenyl-amine iv (reported
in WO2005014572), from which bromoketone 1"A (IA,
wherein R =R5=H, G=N, Ro=NHAr, X=Br) can be obtained
according to the reaction step shown in Scheme
2.2.Scheme 2.2. wherein Ar represents an aryl group as
defined above. Halogenation of the compound of formula
(iv) may be promptly obtained with N-bromo succinimide
in aqueous tetrahydrofuran at rt for about 20 h. The
compounds of formula IB, when not commercially
available, may be prepared with different methods
according to references in the literature. For
instance, acid homologation to beta-keto esters may be
achieved from acyl chlorides or carboxylic acids by
activation with 2,2- dimethyl-l,3-dioxane-4,6-dione
(the Meldrum's acid) as described in J.Med.Chem. 2001,
44, 90, from acyl chlorides and ethyl hydrogenmalonate
as reported in J.Het.Chem. 1990, 27, 1609, or from
aryl ethanones with diethylcarbonate as shown in
CanJ.Chem. 1992, 1323. Alternatively, a compound of
formula (I) as defined above, may be obtained by a')
coupling a compound of formula 2D wherein R is
hydrogen or halogen atom, and R5, Re, and G are as
defined above, either with an activated form of
ammonia, optionally in the presence of a condensing
agent, or with an amine of formula R3-NH2, wherein R3
is as defined above, thus obtaining a compound of
formula (I) as defined above wherein W is N, Ri is
hydrogen atom and R is hydrogen atom or halogen atom;
a'i) optionally converting the resultant compound of
formula (I) wherein R is halogen atom into another
compound of formula (I) wherein R is hydrogen atom or
an optionally substituted group selected form aryl,
cycloalkyl and heterocyclyl group as defined above;
and/or) converting the resultant compound of formula
(I) wherein Ri is hydrogen atom into another compound
of formula (I) wherein Ri is an optionally substituted
group selected from alkyl, cycloalkyl, alkenyl,
alkynyl, heterocyclyl, aryl, heterocyclyloxy-alkyl and
alkoxycarbonyl; and, if desired, converting a compound
of formula (I) into a pharmaceutically acceptable salt
thereof or converting a salt into the free compound
(I). The starting material of formula 2D is prepared
via a Pinner-like reaction as shown in the following
Scheme 3, analogously or accordingly to methods
reported in the literature (for instance / / Farmaco
1999, 54, 542 or Tetrahedron Letters 1994, 35, 5989).
Scheme 3 (R2= H, X, cyclyl) wherein Rs, R , X, G,
cyclyl and AIk are as defined above. Compound 2B may
be formed by treating haloketone IA, as defined above,
with cyanoester 2A in the presence of a suitable base,
such as sodium ethoxide in ethanol, at temperatures
ranging from rt to reflux, for periods of time from
about 1 h to 16 h. Halopyrrole 2C may be obtained by
exposing 2B to halohydric acids, such as hydrochloric
acid in dioxane or hydrobromic acid in acetic acid, in
a solvent likedichloromethane or diethylether or
mixtures thereof at temperatures ranging from - 200C
to reflux, most frequently at rt. Access to
2-unsubstituted pyrroles can be achieved by
dehalogenation of halopyrrole 2C that may be
accomplished, for instance, by hydrogenolysis, to give
4A. Alternatively, functionalization at position 2 may
be accomplished on haloester 2C to yield ester 4D.
Esters 2C, 4A and 4D may be then saponified in
standard basic conditions to the corresponding acids
2D. Alternatively, a compound of formula (I) as
defined above, may be obtained by a') cleaving a
compound of formula 3A or 3B wherein R , R5, R ,
cyclyl, X, G are as defined above and the symbol '
represents a solid support to which the chemical
molecule is linked, and, if desired, converting the
resultant compound of formula (I) wherein W is
nitrogen atom and R is halogen or an optionally
substituted group selected form aryl, cycloalkyl and
heterocyclyl group, into a pharmaceutically acceptable
salt thereof or converting a salt into the free
compound (I). The cleavage is preferably accomplished
with TFA/DCM. The above preparation is aimed at
avoiding the formation of unwanted by-products. The
preparation of compounds 3A and 3B is displayed in
Scheme 4. Acid 2D is loaded onto a solid support, such
as a resin (for example a Rink amide MBHA resin,
previously cleaved by shaking at rt in a 20%
piperidine solution in DMF) by stirring at rt
overnight in DMF in the presence of EDCI and HOBT to
form amide 3A on which a carboncarbon bond forming
reaction, for instance the Suzuki reaction, is
successfully applied to give the compound of formula
3B.wherein R Rs, Re, X, G, and eyeIyI are as defined
above. A particular compound of formula ID, named 6D,
wherein the cyclyl bears a substituent may be
optionally converted into different compound of
formula ID, named 7D, as represented in Scheme 5.
Scheme 5 6D (1D, wherein R2= cyclyl-E) 7D (1D, wherein
R2= cyclyl-M) wherein R1, R , R5, Re, G, cyclyl and
AIk are as defined above, E is halogen, triflate,
mesilate or tosylate group, and M is aryl, heteroaryl,
heterocyclyl, alkenyl, alkynyl, or optionally
substituted amino moieties. A particular cyclyl
moiety, namely a suitably substituted aryl or
heterocyclyl ring, bearing a substituent E as above
defined, may be subdued to carbon-carbon or
carbonnitrogen bond formation with an array of well
known methods from the literature, for example the
Suzuki, Stille, Sonogashira or Buchwald protocols,
able to produce the desired outcome 7D, where the
group M is as above defined. Moreover, the present
invention provides a process comprising: a) coupling a
compound of formula 7Bwherein W is an oxygen or
sulphur atom, R , R5, e and G are as defined above and
cyclyl is an optionally substituted group selected
form aryl, cycloalkyl and heterocyclyl group as
defined above, either with an activated form of
ammonia, optionally in the presence of a condensing
agent, or with an amine of formula R3-NH2, wherein R 3
is as defined above, thus obtaining a compound of
formula (I) as defined above, wherein W is an oxygen
or sulphur atom, and R2 is an optionally substituted
group selected form aryl, cycloalkyl and heterocyclyl
group; b) optionally converting a compound of formula
(I) into another different compound of formula (I),
and, if desired, converting a compound of formula (I)
into a pharmaceutically acceptable salt thereof or
converting a salt into the free compound (I). Under
optional step b), when W is sulphur atom, thiophene
ring may be oxidized to the corresponding 1-oxo or
1,1-dioxo thiophenes by well known procedures from the
literature. The esters of general formula 7A,
belonging to the thiophene and furan series, may be
conveniently obtained in mixture from ketoesters 1C by
cyclization, for instance with
2,4-bis(4-methoxyphenyl)-l,3-dithia-2,4-diphosphetane-
2,4-disulfide (the Lawesson's reagent). After
chromatographic separation the two esters may be
independently subdued to standard basic hydrolysis
providing the desired acids 7B (Scheme 6). Scheme 6 1)
Lawesson's reagent 2) Chromatography 1C wherein R ,
R5, Re, G, W, cyclyl and AIk are as defined above.As
stated above, optionally the compounds of formula (I)
may be directly modified at either of their
heteroaromatic component generating another derivative
of formula (I). For instance the pyrimidine ring of
pyrrole 8A can be directly halogenated to yield amides
8B and 8C. This transformation is achieved
respectively by treatment with NCS at about 1000C or
with NBS at room temperature in a suitable solvent,
like, for example, THF or DMF. Alternatively, NIS in
the same conditions transforms amide 8A into the
corresponding amide 8D, halogenated at position 4 of
pyrrole. The same amide 8A, if previously protected at
the aminopyrimidine nucleus as Boc derivative, can be
also transformed in chloro amide 8E by treatment with
NCS at 1000C in DMF and deprotection in standard
acidic conditions. Both double sequential and double
simultaneous halogenations can also be achieved, as
shown in Scheme 7. Bromo amide 8C, when treated with
NIS, affords amide 8F and the same result is obtained
by treating iodo amide 8D with NBS. Amide 8A is
simultaneously dihalogenated by two equivalents of
halogenating agent to provide amides 8G and 8H, upon
treatment with NBS and NIS respectively. Amide 8D can
be transformed into the 4-vinyl derivative 8K by
direct vinylation via the Stille cross-coupling
reaction protocol, as described, for example, in Tetr.
Lett. 1995, 36, 7043. The reaction occurs by treating
8D with vinyltributylstannane in the presence of a
palladated catalyst, such as palladium tetrakis or
dichloroditriphenylphosphino palladium, in solvents
like dioxane, DMF or their mixtures, at temperatures
ranging from 25 to 2000C.Scheme 7 wherein R3, R5, Re,
X, G and cyclyl are as defined above. Another process
for preparing a compound of formula (I) comprises: a)
reacting a compound of formula 9 wherein L is a
leaving group such as halogen, methansulphonyl or
methansulfinyl and R , R , cyclyl and G are as defined
above, either with an activated form of ammonia, like
lithium bis(trimethylsilyl)amide, optionally in the
presence of a condensing agent, or with hydrazine
followed by reduction to amine, or with an amine of
formula R7-NH , wherein R7 is as defined above, in a
Pd-catalyzed coupling, thus obtaining a compound of
formula (I) as defined above wherein W is NRi, Ri is
hydrogen atom and R is NHR 7; and, if desired,
converting a compound of formula (I) into a
pharmaceutically acceptable salt thereof or converting
a salt into the free compound (I).The starting
compounds 9 of this process are shown in Scheme 8.
Halopyridine 9, wherein L is halogen (9A) may be
obtained, for example, from 2-
bromo-l-(2-chloro-pyridin-4-yl)-ethanone prepared by
halogenation of l-(2- chloropyridin-4-yl)ethanone,
obtainable from 2-chloro-4-cyano pyridine, as
described in J.Het.Chem., 1983, 20, 533.
l-[2-(Methylthio)pyrimidin-4-yl] derivative 9, wherein
L is CH3-S- (9B), obtainable from
2-bromo-l-(2-methylsulfanyl-pyrimidin-4-yl)-ethanone
(described in WO03/0 11838), may be activated to the
corresponding sulfoxide or sulfone 9, wherein L is
CHb-S(O)- or CH3-S(O)2- (9D), by oxidation, for
example with oxone. Halopyrimidine derivative 9,
wherein L is halogen and R 5 is fluorine (9C), may be
instead prepared from
2-bromo-l-(2-chloro-5-fluoropyrimidin-4-yl) ethanone,
obtained by halogenation of
l-(2-chloro-5-fluoropyrimidin-4-yl) ethanone, in turn
prepared as described in WO04/058762. Scheme 8 wherein
R3, R5, X and cyclyl are as defined above. It is a
further object of the present invention an
intermediate of the formula ID or IE: wherein G, AIk,
cyclyl, R1, R , R 5 and R are as defined above, with
the proviso that the following compounds are
excluded:lH-Pyrrole-3-carboxylic acid,
l-(methoxymethyl)-4-methyl-2,5-di-4-pyridinyl-, ethyl
ester; lH-pyrrole-3-carboxylic acid,
2,5-di-4-pyridinyl-, methyl ester, lH-pyrrole-3-
carboxylic acid, 4-methyl-2-phenyl-5-(4-pyridinyl)-,
methyl ester, lH-pyrrole-3-carboxylic acid,
4-methyl-2,5-di-4-pyridinyl-, compd. with morpholine
(1:1) , lH-pyrrole-3-carboxylic acid,
4-methyl-2,5-di-4-pyridinyl, lH-pyrrole-3-carboxylic
acid, 4-(methoxymethyl)-2,5-di-4-pyridinyl-, methyl
ester, lH-pyrrole-3-carboxylic acid,
4-butyl-2,5-di-4-pyridinyl-, ethyl ester,
lH-pyrrole-3-carboxylic acid,
4-(l-methylethyl)-2,5-di-4-pyridinyl-, ethyl ester ,
lH-pyrrole-3-carboxylic acid,
4-propyl-2,5-di-4-pyridinyl-, ethyl ester,
lH-pyrrole-3-carboxylic acid,
4-methyl-2,5-di-4-pyridinyl-, 2-methoxyethyl ester,
lH-pyrrole-3-carboxylic acid,
4-methyl-2,5-di-4-pyridinyl-, butyl ester,
lH-pyrrole-3-carboxylic acid,
4-methyl-2,5-di-4-pyridinyl-, propyl ester,
lH-pyrrole-3-carboxylic acid,
4-methyl-2,5-di-4-pyridinyl-, 1,1-dimethylethyl ester,
lH-pyrrole-3-carboxylic acid,
4-methyl-2,5-di-4-pyridinyl-, 1-methylethyl ester,
lH-pyrrole-3-carboxylic acid,
4-methyl-2,5-di-4-pyridinyl-, 2-propenyl ester,
lH-pyrrole-3-carboxylic acid,
4-methyl-2,5-di-4-pyridinyl-, phenylmethyl ester,
lH-pyrrole-3-carboxylic acid,
4-methyl-2,5-di-4-pyridinyl-, methyl ester,
lH-pyrrole-3-carboxylic acid,
4-methyl-2,5-di-4-pyridinyl-, ethyl ester and
lH-pyrrole-3-carboxylic acid,
4-ethyl-2,5-di-4-pyridinyl-, ethyl ester. PHARMACOLOGY
The compounds of formula (I) are active as protein
kinase inhibitors and are therefore useful, for
instance, to restrict the unregulated proliferation of
tumor cells. In therapy, they may be used in the
treatment of various tumors, such as those formerly
reported, as well as in the treatment of other cell
proliferative disorders such as psoriasis, vascular
smooth cell proliferation associated with
atherosclerosis and post surgical stenosis and
restenosis and in the treatment of Alzheimer's
disease. Inhibition assay of Cdc7 activityThe
inhibiting activity of putative Cdc7 inhibitors and
the potency of selected compounds is determined
through a method of assay based on the use of Dowex
resin capture technology. The assay consists of the
transfer of radioactivity labeled phosphate moiety by
the kinase to an acceptor substrate. The resulting
33P-labeled product is separated from unreacted
tracer, transferred into a scintillation cocktail and
light emitted is measured in a scintillation counter.
The inhibition assay of Cdc7/Dbf4 activity is
performed according to the following protocol. The
MCM2 substrate is trans-phosphorylated by the
Cdc7/Dbf4 complex in the presence of ATP traced with
g33-ATP. The reaction is stopped by addition of Dowex
resin in the presence of formic acid. Dowex resin
particles capture unreacted g -ATP and drag it to the
bottom of the well while 33P phosphorylated MCM2
substrate remains in solution. The supernatant is
collected, transferred into Optiplate plates and the
extent of substrate phosphorylation is evaluated by b
counting. The inhibition assay of Cdc7/Dbf4 activity
was performed in 96 wells plate according to the
following protocol. To each well of the plate were
added: 10 ml test compound (10 increasing
concentrations in the nM to uM range to generate a
dose-response curve). The solvent for test compounds
contained 3% DMSO. (final concentration 1%) 10 ml
substrate MCM2 (6 mM final concentration), a mixture
of cold ATP (2 mM final concentration) and radioactive
ATP (1/5000 molar ratio with cold ATP). 10 ml enzyme
(Cdc7/Dbf4, 2 nM final concentration) that started the
reaction. The buffer of the reaction consisted in 50
mM HEPES pH 7.9 containing 15 mM MgCl2, 2 mM DTT, 3 uM
NaVC>3, 2mM glycerophosphate and 0.2mg/ml BSA. After
incubation for 60 minutes at room temperature, the
reaction was stopped by adding to each well 150 ml of
Dowex resin in the presence of 150 mM formic acid.
After another 60 min incubation, 50 mL of suspension
were withdrawn and transferred 



into 96-well OPTIPLATEs containing 150 ml of
MicroScint 40 (Packard); after 5-10minutes shaking the
plates were read for 1 min in a Packard TOP-Count
radioactivity reader. IC50 determination: inhibitors
were tested at different concentrations ranging from
0.0005 to 10 mM. Experimental data were analyzed by
the computer program Assay Explorer using the four
parameter logistic equation: y =
bottom+(top-bottom)/(l+10 L((logIC50-x)*slope)) where
x is the logarithm of the inhibitor concentration, y
is the response; y starts at bottom and goes to top
with a sigmoid shape. The compounds of formula (I) of
the present invention showed IC50 values on Cdc7/Dbf4
between 1 and 1000 nM. In particular, the compounds
coded Al, A2, A3, A4, A5, A6, A7, A8, A9, AlO, Al l ,
A12, A20, Cl, C2, El, Fl, Gl, Hl, Ll, M2, M3, M4, here
below, showed IC50 values on Cdc7/Dbf4 between 1 and
100 nM. In addition the selected compounds have been
characterized for specificity on a panel of many other
kinases, among which Cdk2A, IGFl-R, Aurora-2, AKTl,
PLKl, SULUl, ERK2, CK2, GSK3 b, PKAa, PKC b, VEGFR3,
PDGFR. Inhibition assay of Cdk2/Cyclin A activity
Kinase reaction: 1.5 mM histone Hl substrate, 25 mM
ATP (0.2 mCi P33g-ATP), 30 ng of baculovirus
co-expressed Cdk2/Cyclin A, 10 mM inhibitor in a final
volume of 100 ml buffer (TRIS HCl 10 mM pH 7.5, MgCl2
10 mM, 7.5 mM DTT) were added to each well of a 96 U
bottom well plate. After 10 min at 37 0C incubation,
reaction was stopped by 20 ml EDTA 120 mM. Capture:
100 ml were transferred from each well to MultiScreen
plate, to allow substrate binding to phosphocellulose
filter. Plates were then washed 3 times with 150
ml/well PBS Ca++/Mg ++ free and filtered by
MultiScreen filtration system. Detection: filters were
allowed to dry at 37C, then 100 ml/well scintillant
were added and 33P labeled histone Hl was detected by
radioactivity counting in the Top-Count instrument.
Results: data were analyzed and expressed as %
inhibition referred to total activity of enzyme
(=100%). All compounds showing inhibition > 50 % were
further analyzed in order to study and define potency
(IC50) as well as the kinetic-profile of inhibitor
through Ki calculation.IC50 determination : the
protocol used was the same described above, where
inhibitors were tested at different concentrations
ranging from 0.0045 to 10 mM. Experimental data were
analyzed by the computer program GraphPad Prizm using
the four parameter logistic equation: y =
bottom+(top-bottom)/(l+10 L((logIC50-x)*slope)) where
x is the logarithm of the inhibitor concentration, y
is the response; y starts at bottom and goes to top
with a sigmoid shape. Ki calculation: either the
concentration of ATP and histone Hl substrate were
varied: 4, 8, 12, 24, 48 mM for ATP (containing
proportionally diluted P33g-ATP) and 0.4, 0.8, 1.2,
2.4, 4.8 mM for histone were used in absence and
presence of two different, properly chosen inhibitor
concentrations. Experimental data were analyzed by the
computer program "SigmaPlot" for Ki determination,
using a random bireactant system equation: Vmax (A)
(B) aKAKB V = 1+ (A) + (B) + (A) (B) KA KB aKAKB where
A=ATP and B=histone Hl. The compounds of the present
invention can be administered either as single agents
or, alternatively, in combination with known
anticancer treatments such as radiation therapy or
chemotherapy regimen in combination with cytostatic or
cytotoxic agents, antibiotic-type agents, alkylating
agents, antimetabolite agents, hormonal agents,
immunological agents, interferon-type agents,
cyclooxygenase inhibitors (e.g. COX-2 inhibitors),
matrixmetalloprotease inhibitors, telomerase
inhibitors, tyrosine kinase inhibitors, anti-growth
factor receptor agents, anti-HER agents, anti-EGFR
agents, antiangiogenesis agents (e.g. angiogenesis
inhibitors), farnesyl transferase inhibitors, ras-raf
signal transduction pathway inhibitors, cell cycle
inhibitors, other cdks inhibitors, tubulin binding
agents, topoisomerase I inhibitors, topoisomerase II
inhibitors, and the like. If formulated as a fixed
dose, such combination products employ the compounds
of this invention within the dosage range described
below and the other pharmaceutically active agent
within the approved dosage range. Compounds of formula
(I) may be used sequentially with known anticancer
agents when a combination formulation is
inappropriate.The compounds of formula (I) of the
present invention, suitable for administration to a
mammal, e.g., to humans, can be administered by the
usual routes and the dosage level depends upon the
age, weight, conditions of the patient and
administration route. For example, a suitable dosage
adopted for oral administration of a compound of
formula (I) may range from about 10 to about 1000 mg
per dose, from 1 to 10 times daily. The compounds of
the invention can be administered in a variety of
dosage forms, e.g., orally, in the form tablets,
capsules, sugar or film coated tablets, liquid
solutions or suspensions; rectally in the form
suppositories; parenterally, e.g., intramuscularly, or
through intravenous and/or intrathecal and/or
intraspinal injection or infusion. The present
invention also includes pharmaceutical compositions
comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof in
association with a pharmaceutically acceptable
excipient, which may be a carrier or a diluent. The
pharmaceutical compositions containing the compounds
of the invention are usually prepared following
conventional methods and are administered in a
suitable pharmaceutical form. For example, the solid
oral forms may contain, together with the active
compound, diluents, e.g., lactose, dextrose
saccharose, sucrose, cellulose, corn starch or potato
starch; lubricants, e.g., silica, talc, stearic acid,
magnesium or calcium stearate, and/or polyethylene
glycols; binding agents, e.g., starches, arabic gum,
gelatine methylcellulose, carboxymethylcellulose or
polyvinyl pyrrolidone; disintegrating agents, e.g.,
starch, alginic acid, alginates or sodium starch
glycolate; effervescing mixtures; dyestuffs;
sweeteners; wetting agents such as lecithin,
polysorbates, laurylsulphates; and, in general,
non-toxic and pharmacologically inactive substances
used in pharmaceutical formulations. These
pharmaceutical preparations may be manufactured in
known manner, for example, by means of mixing,
granulating, tabletting, sugar-coating, or
film-coating processes. The liquid dispersions for
oral administration may be, e.g., syrups, emulsions
and suspensions. As an example, the syrups may
contain, as carrier, saccharose or saccharose with
glycerine and/or mannitol and sorbitol.The suspensions
and the emulsions may contain, as examples of
carriers, natural gum, agar, sodium alginate, pectin,
methylcellulose, carboxymethylcellulose, or polyvinyl
alcohol. The suspension or solutions for intramuscular
injections may contain, together with the active
compound, a pharmaceutically acceptable carrier, e.g.,
sterile water, olive oil, ethyl oleate, glycols, e.g.,
propylene glycol and, if desired, a suitable amount of
lidocaine hydrochloride. The solutions for intravenous
injections or infusions may contain, as a carrier,
sterile water or preferably they may be in the form of
sterile, aqueous, isotonic, saline solutions or they
may contain propylene glycol as a carrier. The
suppositories may contain, together with the active
compound, a pharmaceutically acceptable carrier, e.g.,
cocoa butter, polyethylene glycol, a polyoxyethylene
sorbitan fatty acid ester surfactant or lecithin. With
the aim to better illustrate the present invention,
without posing any limitation to it, the following
examples are now given. EXAMPLES For a reference to
any specific compound of formula (I) of the invention,
optionally in the form of a pharmaceutically
acceptable salt, see the experimental section and
claims. Referring to the examples that follow,
compounds of the present invention were synthesized
using the methods described herein, or other methods,
which are well known in the art. General methods Flash
Chromatography was performed on silica gel (Merck
grade 9395, 60A). Where specified, chromatographic
separations have been performed on a Biotage Horizon
system. Microwave-assisted reactions were performed
using Biotage/PersonalChemistry SmithCreator(tm). HPLC
was performed on Waters X Terra RP 18 (4,6 x 50 mm,
3.5 mm) column using a Waters 2790 HPLC system
equipped with a 996 Waters PDA detector and Micromass
mod. ZQ single quadrupole mass spectrometer, equipped
with an electrospray (ESI) ion source. Mobile phase A
was ammonium acetate 5 mM buffer (pH 5.5 with acetic
acid/acetonitrile 95:5), and Mobile phase B was H2q
/acetonitrile (5:95). Gradient from 10 to 90% B in 8
minutes, hold 90% B 2 minutes. UV detection at 220 nm
and 254 nm.Flow rate 1 mL/min. Injection volume 10 mL.
Full scan, mass range from 100 to 800 amu. Capillary
voltage was 2.5 KV; source temp was 1200C; cone was 10
V. Retention times (HPLC r.t.) are given in minutes at
220 nm or at 254 nm. Mass are given as m/z ratio. When
necessary, compounds have been purified by preparative
HPLC: on a Waters Symmetry C18 (19 x 50 mm, 5 mm)
column using a Waters preparative HPLC 600 equipped
with a 996 Waters PDA detector and a Micromass mod.
ZMD single quadrupole mass spectrometer, electron
spray ionization, positive mode. Mobile phase A was
water 0.01% TFA, and Mobile phase B was acetonitrile.
Gradient from 10 to 90% B in 8 min, hold 90% B 2 min.
Flow rate 20 mL/min. on a Waters X Terra Prep RP18 (19
x 100 mm, 5 mm) column using a Waters FractionLynx
System (FL2) equipped with a Waters 2996 PDA UV-VIS
detector and a Waters ZQ single quadrupole mass
spectrometer. Mobile phase A was 0.05% NH4OH in H2O
pHlO/Acetonitrile 95/5, and Mobile phase B was
acetonitrile. Gradient from 0 to 80% B in 8 min, hold
100% B 2 min. Flow rate 20 mL/min. Low-resolution mass
spectral (MS) data were determined on a Finnigan MAT
LCQ ion trap instrument, equipped with an electrospray
(ESI) ion source. High-resolution mass spectra (HRMS)
were obtained on a Waters Q-TOF Ultima instrument,
equipped with an electrospray (ESI) ion source, and
using Reserpine (MW 609.28065) for Lock Mass
correction. Unless differently reported, 1H-NMR
spectrometry was performed on a Mercury VX 400
operating at 400.45 MHz equipped with a 5 mm double
resonance probe [IH (15N-31P) ID PFG Varian]. Chemical
shifts are expressed as d (ppm). In these examples and
elsewhere, abbreviations have the following meanings:
AcOH = acetic acid ACONH4= ammonium acetate aq =
aqueous Boc = tert-butoxycarbonyl BuONa = sodium
tert-butoxide CDI = N,N'- carbonyldiimidazole CH3CN =
acetonitrile CISO2NCO = chlorosulfonyl isocyanate cone
= concentratedCS2CO3 = cesium carbonate DCM =
dichloromethane DIEA = diisopropylethylamine DMAP =
dimethylaminopyridine 5 DMF = N,N'- dimethylformamide
DMSO-D6 = deuterated dimethylsulfoxide EDCI =
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride eq = equivalents 10 ESI = electrospray
ionization EtI = ethyl iodide EtNH = ethylamine EtOAc
= ethyl acetate EtOH = ethanol 15 Et2O = diethylether
g = grams h = hour(s) HBr = hydrobromic acid HCl =
hydrochloric acid 20 HCOOH = 88% formic acid HCOONH4 =
ammonium formate HOBT = hydroxybenzotriazole HOBT-NH3=
hydroxybenzotriazole ammonium salt HPLC = high
performance liquid chromatography 25 KOH = potassium
hydroxide Lawesson's reagent =
2,4-bis(4-methoxyphenyl)-l,3-dithia-2,4-
diphosphetane-2,4-disulf  de LiCl = lithium chloride M
= molar 30 MBHA resin = 4-methylbenzhydrylamine-resin
hydrochloride Meldrum's acid =
2,2-dimethyl-l,3-dioxane-4,6-dione MeNH2 =
methylamineMeOH = methanol mg = milligrams min =
minutes mL = milliliters 5 mmol = millimoles mol =
moles N = normal Na2CO3 = sodium carbonate NaH =
sodium hydride, 60% in mineral oil 10 NaHCO = sodium
hydrogen carbonate NaH2PO4 = sodium dihydrogen
phosphate NaNO = sodium nitrite NaOH = sodium
hydroxyde Na2SO4 = anhydrous sodium sulphate 15 NBS =
N-bromo-succinimide NCS= N-chloro-succinimide NIS=
N-iodo-succinimide NH = ammonia Pd(OAc) = palladium
acetate 20 (Ph3P) PdCl =
dichlorobis(triphenylphosphine)palladium(II) rt = room
temperature TBTU = O-benzotriazol-1-yl-
N,N,N',N'-tetramethyluronium tetrafluoroborate TEA =
triethylamine 25 TFA = trifluoroacetic acid THF =
tetrahydrofuran Xantphos =
9,9-dimethyl-9H-xanthene-4,5- diyl)bis
[diphenylphosphine] mL = microlitersExample 1 



2-Phenyl-5-pyridin-4-yl-lH-pyrrole-3-carboxylic acid
amide (Al) 4 A 1 (R=H) Step 1: Formation of pyrrole
ring (3) 2-Bromo-l-pyridin-4-ylethanone hydrobromide 1
(1.7 g, 6.2 mmol) was added to a mixture of
3-oxo-3-phenyl-propionic acid ethyl ester 2 (R=H, 1 g,
5.2 mmol) in 100 mL of dry THF and NaH (0.5 g, 13.0
mmol) at 0 0C. The solution was left at 00C for 1 h
and then stirred at rt for 3 h. The solvent was
removed and the residue was dissolved in 60 mL of
EtOH, ammonium acetate (1.4 g, 18.7 mmol) was added
and the reaction mixture was left overnight at rt. The
crude material was purified by flash chromatography
(DCM/MeOH 98:2) affording 920 mg (60%) of
2-phenyl-5-pyridin-4- yl-lH-pyrrole-3-carboxylic acid
ethyl ester as a solid. 1R NMR (DMSOd 6 / 400 MHz) d
ppm 1.20 (t, J=7.08 Hz, 3H), 4.16 (q, J=7.08 Hz, 2H),
7.30 (d, J=2.81 Hz, IH), 7.43 (m, 3H), 7.64 (m, 2H),
7.79 (m, 2H), 8.53 (m, 2H), 12.12 (s, IH); ESI (+) MS:
m/z 293 (MH+) . Step 2: Saponification to carboxylic
acids (4) Ester 3 (440 mg, 1.5 mmol) in 3 mL of EtOH
and 3 mL of 4M aq NaOH was heated at 1000C for 3 h.
The reaction mixture was cooled at 0 0C and acidified
with cone HCl observing precipitation of the product
which was filtered, washed with a little amount of
water and acetone and dried leading to 400 mg (88%) of
2-phenyl-5-pyridin-4-yl-lHpyrrole- 3-carboxylic acid
as a solid that was used in the next step without
further purification.1U NMR (DMSOd 6 / 400 MHz) d ppm
7.51 (m, 3H), 7.68 (m, 2H), 7.75 (d, J=2.44 Hz, IH),
8.28 (d, J=6.65 Hz, 2H), 8.74 (d, J=6.65 Hz, 2H),
12.51 (s, IH); MS: m/z 263 [MH]. Step 3 : Condensation
to amides (Al) Acid 4 (380 mg, 1.44 mmol) was
dissolved in 10 mL of dry THF in the presence of DIEA
(0.5 mL, 2.90 mmol). To the solution, cooled at 00C,
EDCI (414 mg, 2.16 mmol) and HOBT-NH3 (330 mg, 2.16
mmol) were added. The reaction mixture was left
overnight at rt. The solvent was removed, water was
added and the slurry was extracted with DCM. The
organic layer was dried (Na SO O, the solvent was
evaporated and the crude was purified by flash
chromatography (DCM/MeOH 95:5) to give 150 mg (40%) of
2-phenyl-5-pyridin-4-yl-lH-pyrrole-3-carboxylic acid
amide as a pale yellow solid. 1U NMR (DMSOd 6 / 400
MHz) d ppm 6.90 (bs, 2H), 7.27 (d, J=2.56 Hz, IH),
7.37 (m, IH), 7.44 (m, 2H), 7.67-7.71 (m, 4H), 8.53
(m, 2H), 11.82 (s, IH); ESI (+) MS: m/z 264 (MH+) .
The above procedure was employed to synthesize the
following compounds: Example 2, step-1
2-(2-Fluoro-phenyr)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid ethyl ester 1R NMR (DMSOd 6 / 400 MHz) d ppm
1.1 1 (t, J=7.07 Hz, 3H) 4.09 (t, J=7.07 Hz, 2H) 7.28
- 7.34 (m, 5H) 7.75 (dd, J=I. 46, 4.63 Hz, 2H) 8.52
(m, 2H) 12.31 (s, IH); ESI (+) MS: m/z 311 (MH+) .
Example 2, step-2
2-(2-Fluoro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid 1R NMR (DMSOd 6 / 400 MHz) d ppm 7.33 (m,
4H) 7.72 (d, J =2.56 Hz, IH) 8.22 (d, J =6.40 Hz, 2H)
8.72 (m, 2H) 12.73 (s, IH); MS: m/z 281 [M-H]. Example
2 , step-3
2-(2-Fluoro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid amide hydrochloride (A2) 1 NMR (DMSOd 6 /
400 MHz) d ppm 7.00 (bs, 2H), 7.29-7.36 (m, 4H), 7.73
(d, J=2.43 Hz, IH), 8.1 1 (d, J=6.59 Hz, 2H), 8.74 (d,
J=6.59 Hz, 2H), 12.56 (s, IH); ESI (+) MS: m/z 282
(MH+) .Example 3, step-1
2-(3-Fluoro-phenyr)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid ethyl ester 1U NMR (DMSOd 6 / 400 MHz) d ppm
1.20 (t, J=7.10 Hz, 3H) 4.15 (q, J=7.10 Hz, 2H) 7.27
(m, IH) 7.30 (d, J=2.81 Hz, IH), 7.49 - 7.53 (m, 3H)
7.78 (m, 2H) 8.53 (d, J=5.13 Hz), 12.17 (s, IH); ESI
(+) MS: m/z 3 11 (MH+) . Example 3, step-2
2-(3-Fluoro-phenyr)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid 1U NMR (DMSOd 6 / 400 MHz) d ppm .25 (m, IH)
7.31 (d, J=2.9 Hz, IH) 7.40 (m, 3H) 7.80 (m, 2H) 8.50
(m, 2H); MS: m/z 281 [M-H]. Example 3, step-3
2-(3-Fluoro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid amide (A3) 1U NMR (DMSOd 6 / 400 MHz) d ppm
7.16 (bs, 2H), 7.29 (m, 2H), 7.52 (m, 2H), 7.74 (s,
IH), 8.23 (d, J=5.80 Hz, 2H), 8.78 (d, J=5.80 Hz, 2H),
12.42 (s, IH); ESI (+) MS: m/z 282 (MH+) . Example 4,
step-1
2-(4-Fluoro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid ethyl ester 1U NMR (DMSOd 6 / 400 MHz) d ppm
1.21 (t, J=7.08 Hz, 3H) 4.16 (q, J=7.08 Hz, 2H) 7.29 -
7.34 (m, 3H) 7.69 (m, 2H) 7.78 (dd, J=I. 60, 4.63 Hz,
2H) 8.53 (dd, J=I. 60, 4.63 Hz, 2H) 12.13 (s, IH); ESI
(+) MS: m/z 311 (MH +) . Example 4, step-2
2-(4-Fluoro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid 1R NMR (DMSOd 6 / 400 MHz) d ppm 7.62 - 7.76
(m, 5H) 8.30 (bd, J =5.61 Hz, 2H) 8.75 (d, J =6.71 Hz,
2H) 12.58 (bs, IH); MS: m/z 281 [M-H]. Example 4 ,
step-3
2-(4-Fluoro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid amide hydrochloride (A4) 1R NMR (DMSOd 6 /
400 MHz) d ppm 7.12 (bs, 2H), 7.32-7.39 (m, 4H), 7.70
(d, J=2.43 Hz, IH), 8.15 (d, J=6.59 Hz, 2H), 8.72 (d,
J=6.59 Hz, 2H), 12.52 (s, IH); ESI (+) MS: m/z 282
(MH+) .Example 5, step-1
2-(3-Bromo-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxy
lic acid ethyl ester 1R NMR (DMSOd 6 / 400 MHz) d ppm
1.22 (t, J=7.07 Hz, 3H) 4.17 (q, J=7.1 1 Hz, 2H) 7.31
(d, J=2.80 Hz, IH) 7.44 (t, J=7.86 Hz, IH) 7.62 - 7.69
(m, 2H) 7.80 (d, J=6.22 Hz, 2H) 7.86 (t, J=I. 77 Hz,
IH) 8.55 (d, J=6.22 Hz, 2H) 12.20 (s, IH); ESI (+) MS:
m/z 316 (MH+) . Example 5, step-2
2-(3-Bromo-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxy
lic acid 1 NMR (DMSOd 6 / 400 MHz) d ppm 7.46 (t,
J=7.93 Hz, IH) 7.65 - 7.74 (m, 3H) 7.90 (s, IH) 8.26
(d, J=5.73 Hz, 2H) 8.75 (d, J=6.46 Hz, 2H) 12.29 (bs,
IH) 12.54 (bs, IH); MS: m/z 342 [M-H]. ESI (+) MS: m/z
343 (MH+) . Example 5, step-3
2-(3-Bromo-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxy
lic acid amide hydrochloride (A5) 1R NMR (DMSOd 6/ 400
MHz) d ppm 7.14 (bs, IH) 7.44 (t, J=7.93 Hz, IH) 7.51
(bs, IH) 7.60-7.65 (m, J=9.02 Hz, IH) 7.69 (d, J=2.56
Hz, IH) 7.71-7.75 (m, IH) 7.93 (t, J=I, 83 Hz, IH)
8.18 (d, J=5.85 Hz, 2H) 8.76 (d, J=6.83 Hz, 2H) 12.38
(bs, IH); ESI (+) MS: m/z 342 (MH+) . Example 6,
step-1
2-(4-Bromo-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxy
lic acid ethyl ester 1R NMR (DMSOd 6 / 400 MHz) d ppm
1.22 (t, J=7.07 Hz, 3H) 4.16 (q, J=7.07 Hz, 2H) 7.30
(d, J=2.80 Hz, IH) 7.61 (d, J=8.54 Hz, 2H) 7.68 (d,
J=8.54 Hz, 2H) 7.79 (d, J=6.22 Hz, 2H) 8.55 (d, J=5.98
Hz, 2H) 12.17 (bs, IH); ESI (+) MS: m/z 316 (MH+) .
Example 6, step-2
2-(4-Bromo-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxy
lic acid 1 NMR (DMSOd 6 / 400 MHz) d ppm 7.62 - 7.76
(m, 5H) 8.30 (bd, J=5.61 Hz, 2H) 8.75 (d, J=6.71 Hz,
2H) 12.58 (bs, IH); MS: m/z 342 [M-H]. Example 6,
step-3
2-(4-Bromo-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxy
lic acid amide hydrochloride (A6)1U NMR (DMSOd 6/ 400
MHz) d ppm 6.93 (bs, IH) 7.28 (d, J=2.68 Hz, IH) 7.37
(bs, IH) 7.62-7.67 (m, 4H) 7.69 (d, J=6.22 Hz, 2H)
8.54 (d, J=6.22 Hz, 2H) 11.86 (s, IH); ESI (+) MS: m/z
342 (MH+) . Example 7, step-1
7-(3-Ethoxycarbonyl-5-pyridin-4-yl-lH-pyrrol-2-yl)-3,4
-dihydro-lH-isoquinoline- 2-carboxylic acid tert-butyl
ester 1R NMR (400 MHz, DMSO-J 6) d ppm 1.20 (t, J=7.07
Hz, 3H) 1.44 (s, 9H) 2.84 (t, J=5.85 Hz, 2H) 3.60 (t,
J=5.91 Hz, 2H) 4.14 (q, J=7.07 Hz, 2H) 4.56 (bs, 2H)
7.24 (d, IH) 7.27 (d, IH) 7.41 - 7.47 (m, 2H) 7.76 (d,
J=6.22 Hz, 2H) 8.52 (d, J=6.10 Hz, 2H) 12.02 (bs, IH);
ESI (+) MS: m/z 448 (MH+) . Example 7, step-2
7-(3-Carboxy-5-pyridin-4-yl-lH-pyrrol-2-yl)-3,4-dihydr
o-lH-isoquinoline-2- carboxylic acid tert-butyl ester
MS: m/z 418 [M-H]. Example 7, step-3
7-(3-Carbamoyl-5-pyridin-4-yl-lH-pyrrol-2-yl)-3,4-dihy
dro-lH-isoquinoline-2- carboxylic acid tert-butyl
ester (A27) 1R NMR (DMSOd 6/ 400 MHz) d ppm 1.44 (s,
9H) 2.82 (t, J=5.79 Hz, 2H) 3.59 (t, J=5.85 Hz, 2H)
4.54 (bs, 2H) 6.86 (bs, 2H) 7.20 (d, J=7.93 Hz, IH)
7.24 (d, J=2.68 Hz, IH) 7.44 (m, IH) 7.47 (m, IH) 7.67
(d, J=6.22 Hz, 2H) 8.51 (d, ./=6.10 Hz, 2H) 11.72 (bs,
IH); ESI (+) MS: m/z 419 (MH+) . By treatment with
acids (for instance trifluoroacetic acid at room
temperature for 24 h) the corresponding deprotected
analog was obtained: Example 8
5-Pyridin-4-yl-2-(l,2,3,4-tetrahydro-isoquinolin-7-yl)
-lH-pyrrole-3-carboxylic acid amide (A28) 1R NMR
(DMSOd 6/ 400 MHz) d ppm 3.07 (t, J=6.10 Hz, 2H)
3.38-3.45 (m, 2H) 4.30 (t, J=4.33 Hz, 2H) 7.05 (bs,
IH) 7.30 (d, J=7.93 Hz, IH) 7.42 (bs, IH) 7.58 (d,
J=8.50 Hz, IH) 7.57 (s, IH) 7.69 (d, J=2.32 Hz, IH)
8.18 (d, J=6.22 Hz, 2H) 8.73 (d, J=6.83 Hz, 2H) 9.38
(bs, 2H) 12.41 (bs, IH); ESI (+) MS: m/z 319 (MH+)
.Example 9
2-(2-Methyl-l,2,3,4-tetrahvdro-isoquinolin-7-yl)-5-pyr
idin-4-yl-lH-pyrrole-3- carboxylic acid amide (A29) By
reductive amination, performed with formaldehyde and
sodium cyanoborohydride, on the
tetrahydro-isoquinoline nucleus of compound A28, the
title compound A29 was obtained. 1U NMR (DMSOd 6/ 400
MHz) d ppm 2.94 (s, 3H) 3.09 (d, J=16.90 Hz, IH) 3.69
(d, J=7.44 Hz, IH) 4.31 (dd, J=14.90, 6.60 Hz, IH)
4.50 (d, J=14.88 Hz, IH) 7.05 (bs, IH) 7.33 (d, J=8.05
Hz, IH) 7.44 (bs, IH) 7.54 (d, J=LlO Hz, IH) 7.61 (dd,
J=7.93, 1.71 Hz, IH) 7.69 (d, J=2.56 Hz, IH) 8.17 (d,
J=6.71 Hz, 2H) 8.73 (d, J=6.83 Hz, 2H) 10.77 (bs, IH)
12.42 (s, IH); ESI (+) MS: m/z 333 (MH+) . Example 10,
step-1 2,5-Di-pyridin-4-yl-lH-pyrrole-3-carboxylic
acid ethyl ester 1U NMR (400 MHz, DMSO-J 6) d ppm 1.23
(t, J=7.07 Hz, 3H) 4.18 (q, J=7.07 Hz, 2H) 7.33 (d,
J=2.8 Hz, IH) 7.65(dd, J=1.60, 4.51 Hz, 2H) 7.80 (dd,
J=1.71, 4.63 Hz, 2H) 8.55 (dd, J=1.60, 4.51 Hz, 2H)
8.65 (dd, J=1.71, 4.61 Hz, 2H) 12.30 (bs, IH); ESI (+)
MS: m/z 294 (MH+) . Example 10, step-2
2,5-Di-pyridin-4-yl-lH-pyrrole-3-carboxylic acid 1R
NMR (400 MHz, DMSO-J 6) d ppm 7.02 (bs, IH) 7.73 (m,
2H) 8.01 (m, 2H) 8.47 (m, 4H) 11.40 (bs, IH); MS: m/z
264 [M-H]. Example 10, step-3
2,5-Di-pyridin-4-yl-lH-pyrrole-3-carboxylic acid amide
(C3) 1 NMR (DMSO-d 6/ 400 MHz) d ppm 7.02 (bs, 2H),
7.29 (s, IH), 7.71 (m, 4H), 8.56 (m, 4H), 12.01 (bs,
IH); ESI (+) MS: m/z 265(MH +) .Example 11
2-Cyclohexyl-5-pyridin-4-yl-lH-pyrrole-3-carboxylic
acid amide (Ql) 7 Q1 Step 1: Formation of pyrrole ring
(6) To a solution of S-cyclohexyl-S-oxo-propionic acid
ethyl ester 5 (1.6 g, 8.3 mmol) in anhydrous THF (200
mL), cooled at 00C, NaH (900 mg, 2 1 mmol) was added.
After 15 min 2-bromo-l-pyridin-4-yl-ethanone
hydrobromide 1 (3 g, 10.8 mmol) was added and the
mixture was stirred 5 h at 00C. The solvent was
removed and the residue was dissolved in EtOH (120
mL). Ammonium acetate (1.9 g, 25 mmol) was added and
the solution was stirred overnight at rt. After
solvent removal the residue was dissolved in EtOAc and
the organic phase was washed with a saturated aqueous
solution OfNa COs, then with water, dried (Na SOzO and
concentrated. The crude material was purified by
silica gel chromatography (eluant: EtOAc) to yield
2-cyclohexyl-5-pyridin-4-yl-lHpyrrole- 3-carboxylic
acid ethyl ester as a white solid (1.1 g, 43%). NMR
(DMSO-d 6/ 400 MHz) d ppm l.33 (m, IH) 1.30 (t, J=7.13
Hz, 3H) 1.70-1.88 (m, 7H) 3.44-3.56 (m, IH) 4.20 (q,
J=7.15 Hz, 2H) 7.06 (d, J=2.68 Hz, IH) 7.71 (d, J=6.22
Hz, 2H) 8.50 (d, J=6.22 Hz, 2H) 11.37 (bs, IH); ESI
(+) MS: m/z 299 (MH +) . Step 2 : Saponification to
carboxylic acid (7) A solution of ester 6 (0.58 g,
1.95 mmol) in 4M aq NaOH and EtOH (1:1, 20 mL) was
refluxed for 3 h, cooled in ice and acidified with 2N
HCl. The precipitate was filtered, washed with little
water and dried.
2-Cyclohexyl-5-pyridin-4-yl-lH-pyrrole-3- carboxylic
acid hydrochloride was obtained as a white solid (0.55
g, 90%). 1U NMR (DMSO-d 6/ 400 MHz) d ppm 1.22-1.42
(m, 3H) 1.69-1.89 (m, 7H) 3.50-3.64 (m, IH) 7.56 (d,
J=2.56 Hz, IH) 8.26 (d, J=6.71 Hz, 2H) 8.69 (d, J=6.71
Hz, 2H) 11.85 (s, IH) 12.17 (bs, IH); MS: m/z 269
[M-H].Step 3: Condensation to amide (Ql) A solution of
acid 7 (0.3 g, 1 mmol), HOBT-NH 3 (0.3 g, 2 mmol),
TBTU (0.64 g, 2 mmol), DIEA ( 1 mL, 6 mmol) in DMF (4
mL) was stirred at rt for 6 h . The reaction mixture
was poured into water and the aqueous phase was
extracted (x 3) with EtOAc. The organic phase was
washed with IN NaOH, then with water, brine, dried
(Na2SO4) and concentrated. The crude material was
purified by silica gel chromatography (DCM/MeOH 12:1)
to yield
2-cyclohexyl-5-pyridin-4-yl-lH-pyrrole-3-carboxylic
acid amide (0.12 g, 43%) as a white solid. 1U NMR
(DMSO-d 6/ 400 MHz) d ppm 1.62-1.84 (m, 10H) 3.59-3.71
(m, IH) 6.67 (bs, IH) 7.13 (d, J=2.68 Hz, IH) 7.21
(bs, IH) 7.58 (d, J=6.22 Hz, 2H) 8.48 (d, J=6.10 Hz,
2H) 11.13 (bs, IH); ESI (+) MS: m/z 270 (MH +) .
Example 12
^(S-Carbamoyl-S-pyridin-^yl-lH-pyrrol-l-y^-piperidine-
l-carboxylic acid tertbutyl ester (Q3) and
l-piperidin^-yl-S-pyridin^-yl-lH-pyrrole-S-carboxylic
acid amide (Q2) Step 1: Formation of pyrrole ring (9)
To a solution of
4-(2-ethoxycarbonyl-acetyl)-piperidine-l-carboxylic
acid tert -butyl ester 8 (2.5 g, 8.3 mmol) in
anhydrous THF (200 mL), cooled at 00C, NaH (900 mg, 2
1 mmol) was added. After 15 min
2-bromo-l-pyridin-4-yl-ethanone hydrobromide 1 (3 g,
10.8 mmol) was added and the mixture was stirred 5 h
at 00C. The solvent was removed under reduced pressure
and the residue was dissolved in EtOH (120 mL).
Ammonium acetate (1.9 g, 25 mmol) was added and the
solution was stirred overnight at rt. After solvent
removal the residue was dissolved in EtOAc and the
organic phase was washed with a saturated aq solution
of Na CO , then with water, dried (Na SOzO
andconcentrated. The crude material was purified by
silica gel chromatography (eluant: EtOAc) to yield
4-(3-ethoxycarbonyl-5-pyridin-4-yl-lH-pyrrol-2-yl)-pip
eridine-lcarboxylic acid tert-butyl ester as a pink
solid (1.55 g, 47%). 1U NMR (DMSOd 6/ 400 MHz) d ppm
1.30 (t, J=7.07 Hz, 3H) 1.45 (s, 9H) 1.71 (bd, 2H)
1.80-1.92 (m, 2H) 2.79 (bs, 2H) 3.64-3.74 (m, IH) 4.15
(bd, J= I 1.46 Hz, 2H) 4.21 (q, J=7.07 Hz, 2H) 7.08
(d, J=2.68 Hz, IH) 7.71 (d, J=6.22 Hz, 2H) 8.50 (d,
./=6.10 Hz, 2H) 11.45 (bs, IH); ESI (+) MS: m/z 400
(MH +) . Step 2 : Saponification to carboxylic acid
(10) A solution of ester 9 (0.8 g, 2 mmol) in 4M aq
NaOH and EtOH (1:1, 20 mL) was refluxed for 2 h,
cooled in ice and acidified with 2N HCl. The
precipitate was filtered, 



washed with little water and dried.
4-(3-Carboxy-5-pyridin-4-yl-lH-pyrrol-2-yl)-
piperidine-1 -carboxylic acid tert-butyl ester
hydrochloride was obtained as a white solid (0.54 g,
66%). 1U NMR (DMSO-d 6/ 400 MHz) d ppm 1.43 (s, 9H)
1.67-1.92 (m, 4H) 2.79 (bs, 2H) 3.68-3.79 (m, IH) 4.13
(bd, J= I 1.58 Hz, 2H) 7.57 (d, J=2.56 Hz, IH) 8.22
(d, J=6.83 Hz, 2H) 8.69 (d, J=6.83 Hz, 2H) 11.82 (bs,
IH); MS: m/z 370 [M-H]. Step 3 : Condensation to
protected amide (Q3) A solution of acid 10 (0.53 g,
1.4 mmol), HOBT-NH 3 (0.43 g, 2.8 mmol), TBTU (0.9 g,
2.8 mmol), DIEA (1.4 mL) in DMF (4 mL) was stirred at
rt for 15 h . The reaction mixture was poured into
water and the aqueous phase was extracted (x 3) with
EtOAc. The organic phase was washed with IN NaOH, then
with water, brine, dried (Na SOzO and concentrated.
Upon solvent evaporation the crude material
precipitated. It was filtered, washed with EtOAc, then
with Et O. 4-(3-Carbamoyl-5-pyridin-4-yl-lHpyrrol-
2-yl)-piperidine-l -carboxylic acid tert-butyl ester
was obtained as a white solid (0.25g, 47%). 1R NMR
(DMSO-d 6/ 400 MHz) d ppm 1.45 (s, 9H) 1.67 (bd,
J=12.32 Hz, 2H) 1.76- 1.89 (m, 2H) 2.71 (bs, 2H)
3.81-3.91 (m, IH) 4.12 (bd, J=ILlO Hz, 2H) 6.76 (bs,
IH) 7.18 (d, J=2.56 Hz, IH) 7.29 (bs, IH) 7.59 (d,
J=6.22 Hz, 2H) 8.50 (d, J=6.10 Hz, 2H) 11.22 (bs, IH);
ESI (+) MS: m/z 371 (MH+) .Step 4 : Deprotection to
amide (Q2) Amide Q3 (30 mg, 0.08 mmol) was dissolved
in MeOH (5 mL), 2N HCl ( 1 mL) was added and the clear
solution was warmed at 500C under stirring for 5 h.
The precipitate was filtered and washed with MeOH.
2-Piperidin-4-yl-5-pyridin-4-yl-lH-pyrrole-3-
carboxylic acid amide dihydrochloride was obtained as
a white solid (25 mg, 90%). 1R NMR (DMSO-d6/ 400 MHz)
d ppm 1.96 (d, J=13.05 Hz, 2H) 2.09-2.24 (m, 2H)
2.92-3.07 (m, 2H) 3.74-3.87 (m, IH) 7.01 (bs, IH) 7.49
(bs, IH) 7.66 (s, IH) 8.10 (bs, 2H) 8.56 (bs, IH) 8.71
(d, J=6.34 Hz, 2H) 8.83 (bs, IH) 11.97 (bs, IH); ESI
(+) MS: m/z 271 (MH+) . Example 13
5-(3-Fluoro-pyridin-4-yl)-2-phenyl-lH-pyrrole-3-carbox
ylic acid amide (El) Step 1: Formation of pyrrole ring
(12) Bromoacetylfluoropyridine hydrobromide 11 (3.6 g,
12.0 mmol) was added to a mixture of
3-oxo-3-phenyl-propionic acid ethyl ester 2 (R=H, 2.0
g, 10.0 mmol) in 200 mL of anhydrous THF and NaH (0.5
g, 13.0 mmol) at 0 0C. The solution was left at 00C
for 1 h and then stirred to rt for 3 h. The solvent
was removed and the residue was dissolved in 120 mL of
EtOH, ammonium acetate (2.7 g, 36.0 mmol) was added,
the reaction mixture was left overnight at rt and then
warmed at 500C for 2 h. The crude material was
purified by flash chromatography (DCM/MeOH 98:2)
affording 1.88 g (60%) of 5-
(3-fluoro-pyridin-4-yl)-2-phenyl-lH-pyrrole-3-carboxyl
ic acid ethyl ester as a yellow solid.1U NMR (DMSOd 6
/ 400 MHz) d ppm 1.25 (t, J=7.09 Hz, 3H), 4.23 (q,
J=7.09 Hz, 2H), 7.30-7.60 (m, 7H), 8.40 (m, IH), 8.53
(m, IH), 11.80 (s, IH); ESI (+) MS: m/z 3 11 (MH +) .
Step 2: Saponification to carboxylic acids (13) Ester
12 (1.8 g, 5.8 mmol) in 10 mL of EtOH and 12 mL of 4M
aq NaOH was heated at 100 0C for 4 h. The reaction
mixture was cooled at 00C and acidified with cone HCl
observing precipitation of the product which was
filtered, washed with a little amount of water and
acetone and dried, leading to
5-(3-fluoro-pyridin-4-yl)-2-phenyl-lH-pyrrole-
3-carboxylic acid (1.7 g, 92%) as a solid that was
used without further purification. 1U NMR (DMSO-de /
400 MHz) d ppm 7.30-7.70 (m, 7H), 8.35 (m, IH), 8.51
(m, IH); MS: m/z 281 [M-H]. Step 3 : Condensation to
amides (El) Acid 13 (1.0 g, 3.1 mmol) was dissolved in
40 mL of dry THF in the presence of DIEA (1.1 mL, 6.2
mmol). The solution was cooled at 00C and EDCI (0.9 g,
4.6 mmol) and HOBT-NH3 (0.7 g, 4.6 mmol) were added.
The reaction mixture was left overnight at rt. The
solvent was removed, water was added and the mixture
was extracted with DCM. The organic layer was dried
(Na SOzO, the solvent was evaporated and the crude
material was purified by flash chromatography
(DCM/MeOH 95:5) to give 350 mg (40%) of
5-(3-fluoro-pyridin-4-yl)-2-phenyl-lH-pyrrole-3-carbox
ylic acid amide as a white solid. 1U NMR (DMSO-de /
400 MHz) d ppm 6.86 (bs, 2H), 7.24 (t, J=3.05 Hz, IH),
7.36- 7.45 (m, 3H), 7.65 (m, 2H), 7.94 (m, IH), 8.39
(d, J=5.12 Hz, IH), 8.56 (d, J=3.41 Hz, IH), 11.84 (s,
IH); ESI (+) MS: m/z 282 (MH +) .Example 14
5-(2-Amino-pyrimidin-4-yl)-2-phenyl-lH-pyrrole-3-carbo
xylic acid amide (Fl) Step 1: Formation of pyrrole
ring (15) To a solution of ester 2 (R=H, 1.34 g, 7
mmol) in anhydrous THF (100 mL) at 00C, NaH (0.7 g,
17.5 mmol) was added under argon with stirring. After
5 min bromoketone 14 (2.5 g, 8.4 mmol) was added and
the mixture was stirred at rt for 3 h. Solvent was
evaporated, the residue was dissolved in EtOH (65 mL),
ammonium acetate (1.6 g, 2 1 mmol) was added and the
solution was stirred at rt overnight. Solvent was
evaporated to dryness and the residue was purified by
flash chromatography (EtOAc/n-hexane 7:3). Obtained
5-(2-amino-pyrimidin-4-yl)-2-phenyl-lH-pyrrole-3-carbo
xylic acid ethyl ester (0.99 g, 3.2 mmol, 46%). 1R NMR
(DMSO-d 6/ 400 MHz) d ppm 1.20 (t, J=7.13 Hz, 3H) 4.14
(q, J=7.07 Hz, 2H) 6.45 (s, 2H) 7.10 (d, J=5.24 Hz,
IH) 7.33 (d, J=2.56 Hz, IH) 7.40-7.49 (m, 3H) 7.61-
7.65 (m, 2H) 8.23 (d, J=5.24 Hz, IH) 12.01 (bs, IH);
ESI (+) MS: m/z 309 (MH+) . Step 2: Saponification to
carboxylic acids (16) To a suspension of ester 15
(3.65 g, 11.85 mmol) in 95% EtOH (45 mL), 4M aq NaOH
(45 mL) was added and the mixture was refluxed for 5
h. Most solvent was evaporated and the residue, cooled
in ice bath, was acidified to pH 5 with cone HCl,
observing precipitation of the product. The
precipitate was filtered, washed with little cold
water, and dried.
5-(2-Amino-pyrimidin-4-yl)-2-phenyl-lH-pyrrole-3-carbo
xylic acid, obtained as a white solid (3.5 g), was
used in the next step without further purifications. 1
NMR (DMSO-d 6/ 400 MHz) d ppm 7.35-7.69 (m, 6H) 7.76
(bs, 2H) 8.31 (d, J=5.73 Hz, IH) 12.37 (bs, IH); MS:
m/z 279 [M-H].Step 3: Condensation to amides (Fl) To a
suspension of acid 16 (4 g, 14.3 mmol) in anhydrous
THF (80 mL), DIEA (5.5 g, 42.9 mmol) and anhydrous DMF
(8 mL), cooled in ice bath and under stirring, HOBT-NH
3 (3.26 g, 21.4 mmol) and EDCI (4.1 g, 21.4 mmol) were
added. The reaction mixture was stirred at rt
overnight then it was poured into a stirred 1:1
mixture of water and EtOAc. The organic phase was
washed with water, the aqueous layer was extracted
with EtOAc and the combined organic layers were washed
with water, dried (Na SOzO and concentrated, affording
the title compound as a precipitate that was filtered
and washed with little cold MeOH. The mother liquor
was purified by flash chromatography (DCM/MeOH/acetone
9:1:1), affording the desired amide. The two product
batches were combined, suspended in MeOH and acidified
to pH 1 with 1.25M HCl in MeOH. Solvent was removed
and the residue was treated with diethyl ether. The
resulting solid was filtered, washed with Et O and
dried (Na SOzO, affording 5-(2-amino-pyrimidin-4-
yl)-2-phenyl-lH-pyrrole-3-carboxylic acid amide
hydrochloride as a white solid (1.6 g, 5.1 mmol, 43%).
1U NMR (DMSO-d 6/ 400 MHz) d ppm 7.37-7.49 (m, 4H)
7.49-7.52 (m, 2H) 7.61 (d, J=2.44 Hz, IH) 7.65-7.71
(m, 2H) 8.01 (bs, 3H) 8.31 (d, J=6.58 Hz, IH) 12.28
(s, IH); ESI (+) MS: m/z 280 (MH +) . The above
procedure was employed to synthesize the following
compounds: Example 15, step-1
5-(2-Amino-pyrimidin-4-yl)-2-o-tolyl-lH-pyrrole-3-carb
oxylic acid ethyl ester 1R NMR (400 MHz, DMSO-J 6) d
ppm 1.07 (t, J= 7.07 Hz, 3H) 2.14 (s, 3H) 4.02 (q,
J=7.07 Hz, 2H) 6.54 (bs, 2H) 7.04 (d, J=5.37 Hz, IH)
7.22 - 7.37 (m, 5H) 8.20 (d, J= 5.37, IH) 12.12 (bs,
IH); ESI (+) MS: m/z 323 (MH +) . Example 15, step-2
5-(2-Amino-pyrimidin-4-yl)-2-o-tolyl-lH-pyrrole-3-carb
oxylic acid 1R NMR (400 MHz, DMSO-J 6) d ppm 6.34 (bs,
2H) 6.98 (d, J=5.24 Hz, IH) 7.18 - 7.33 (m, 5H) 8.15
(d, J=5.24 Hz, IH) 11.75 (bs, IH); MS: m/z 293
[M-H].Example 15, step-3
5-(2-Amino-pyrimidin-4-yl)-2-o-tolyl-lH-pyrrole-3-carb
oxylic acid amide (F2) 1U NMR (DMSOd 6/ 400 MHz) d ppm
2.16 (s, 3H), 6.87 (bs, 2H), 7.21-7.34 (m, 5H), 7.62
(s, IH), 7.74 (bs, 2H), 8.25 (d, J=6.47 Hz, IH), 12.20
(bs, IH); ESI (+) MS: m/z 294 (MH+) . Example 16,
step-1
S-^-Amino-pyrimidin^-yl^-^-fluoro-phenyQ-lH-pyrrole-S-
carboxylic acid ethyl ester 1U NMR (400 MHz, DMSO- 6)
d ppm 1.11 (t, J=7.07 Hz, 3H) 4.06 (q, J= 7.07 Hz, 2H)
6.43 (bs, 2H) 7.03 (d, J=5.24 Hz, IH) 7.28 (m, 3H)
7.50 (m, 2H) 8.21 (d, J=5.24 Hz, IH) 12.23 (bs, IH);
ESI (+) MS: m/z 327 (MH+) . Example 16, step-2
5-(2-Amino-pyrimidin-4-yl)-2-(2-fluoro-phenyl)-lH-pyrr
ole-3-carboxylic acid 1U NMR (400 MHz, DMSO-J 6) d ppm
6.36 (bs, 2H) 6.97 (d, J=5.24 Hz, IH) 7.23 (m, 3H)
7.39 (m, IH) 7.58 (m, IH) 8.17 (d, J=5.24 Hz, IH)
11.69 (bs, IH); MS: m/z 297 [M-H]. Example 16, step-3
5-(2-Amino-pyrimidin-4-yl)-2-(2-fluoro-phenyl)-lH-pyrr
ole-3-carboxylic acid amide (F4) 1R NMR (DMSO-d 6/ 400
MHz) d ppm 6.92 (bs, 2H), 7.27 (m, 3H), 7.45-7.54 (m,
2H), 7.62 (bs, IH), 7.84 (bs, 2H), 8.28 (d, J=6.58 Hz,
IH), 12.41 (bs, IH); ESI (+) MS: m/z 298 (MH+) .
Example 17, step-1
5-(2-Amino-pyrimidin-4-yl)-2-(2,3-dimethyl-phenyl)-lH-
pyrrole-3-carboxylic acid ethyl ester 1 NMR (400 MHz,
DMSO-J 6) d ppm 1.06 (t, J=7.07 Hz, 3H) 2.02 (s, 3H)
2.29 (s, 3H) 4.01 (q, J=7.07 Hz, 2H) 6.40 (bs, 2H)
7.01 (d, J=5.24 Hz, IH) 7.07 - 7.16 (m, 2H) 7.23 (d,
J=6.83 Hz, IH) 7.29 (d, J=2.68 Hz, IH) 8.18 (d, J=5.24
Hz, IH) 12.03 (bs, IH); ESI (+) MS: m/z 337 (MH+)
.Example 17, step-2
S-^-Amino-pyrimidin^-yr^-^^-dimethyl-phenyri-lH-pyrrol
e-S-carboxylic acid 1U NMR (400 MHz, DMSO-J 6) d ppm
2.04 (s, 3H) 2.30 (s, 3H) 6.37 (bs, 2H) 7.00 (d,
J=5.24 Hz, IH) 7.08 - 7.17 (m, 2H) 7.23 (d, J=6.71 Hz,
IH) 7.27 (d, J=2.68 Hz, IH) 8.18 (d, J=5.24 Hz, IH)
11.64 (bs, IH) 11.89 (bs, IH); MS: m/z 307 [M-H].
Example 17, step-3
5-(^-Amino-pyrimidin-4-yr)-2-(2,3-dimethyl-phenyr)-lH-
pyrrole-3-carboxylic acid amide (F15) 1U NMR (DMSOd 6/
400 MHz) d ppm 2.03 (s, 3H), 2.29 (s, 3H), 6.31 (bs,
2H), 6.69 (bs, 2H), 6.94 (d, J=5.24 Hz, IH), 7.08-7.17
(m, 2H), 7.23 (d, J=6.95 Hz, IH), 7.31 (d, J=2.68 Hz,
IH), 8.16 (d, J=5.24 Hz, IH), 10.70 (bs, IH); ESI (+)
MS: m/z 308 (MH+) . Example 18, step-1
S-^-Amino-pyrimidin^-yl^-^-chloro^-fluoro-phenylMH-pyr
role-S-carboxylic acid ethyl ester 1R NMR (400 MHz,
DMSO-J 6) d ppm 1.07 (t, J=7.07 Hz, 3H) 4.03 (q,
J=7.07 Hz, 2H) 6.41 (bs, 2H) 7.00 (d, J=5.24 Hz, IH)
7.25 - 7.34 (m, 2H) 7.48 - 7.59 (m, 2H), 8.21 (d,
J=5.24 Hz, IH) 12.27 (bs, IH); ESI (+) MS: m/z 361
(MH+) . Example 18, step-2
S-^-Amino-pyrimidin^-yl^-^-chloro^-fluoro-phenylMH-pyr
role-S-carboxylic acid 1R NMR (400 MHz, DMSO-J 6) d
ppm 6.38 (bs, 2H) 6.99 (d, J=5.24 Hz, IH) 7.22 - 7.30
(m, 2H) 7.50 - 7.57 (m, 2H) 8.20 (d, J=5.24 Hz, IH)
11.49 (bs, IH) 12.10 (bs, IH); MS: m/z 331 [M-H].
Example 18, step-3
S-^-Amino-pyrimidin^-yl^-^-chloro^-fluoro-phenylMH-pyr
role-S-carboxylic acid amide (F23) 1 NMR (DMSO-d6/ 400
MHz) d ppm 6.38 (bs, 2H), 6.72 (bs, IH), 6.92 (d,
J=5.24 Hz, IH), 7.22-7.33 (m, 2H), 7.35 (d, J=2.56 Hz,
IH), 7.45-7.54 (m, 2H), 8.22 (d, J=5.24 Hz, IH), 11.95
(bs, IH); ESI (+) MS: m/z 332 (MH+) . Example 19,
step-1
5-(2-Amino-pyrimidin-4-yl)-2-(2,4-dichloro-phenyl)-lH-
pyrrole-3-carboxylic acid ethy l ester1UNMR (DMSOd 6 /
400 MHz) d ppm 1.08 (t, J=7.07 Hz, 3H) 4.04 (q, J=7.07
Hz, 2H) 6.42 (bs, 2H) 7.01 (d, J=5.24 Hz, IH) 7.29 (d,
./=2.19 Hz, IH) 7.49 (m, 2H) 7.73 (t, j=1.22 Hz, IH)
8.22 (d, J=5.24 Hz, IH) 12.30 (bs, IH); ESI (+) MS:
m/z 377 (MH+) . Example 19, step-2
S-^-Amino-pyrimidin^-yl^-^^-dichloro-phenylMH-pyrrole-
S-carboxylic acid MS: m/z 347 [M-H]. Example 19,
step-3
S-^-Amino-pyrimidin^-yl^-^^-dichloro-phenylMH-pyrrole-
S-carboxylic acid amide (F26) 1UNMR (DMSOd 6/ 400 MHz)
d ppm 6.81 (bs, IH) 6.95 (bs, 2H) 7.01 (d, J=5.73 Hz,
IH) 7.37 (bs, IH) 7.46 (d, J=2.68 Hz, IH) 7.68 (dd,
J=I. 77, 0.55 Hz, IH) 8.23 (d, J=5.73 Hz, IH) 12.17
(bs, IH); ESI (+) MS: m/z 348 (MH+) . Example 20,
step-1
5-(2-Amino-pyrimidin-4-yl)-2-(2-fluoro-4-methyl-phenyl
)-lH-pyrrole-3-carboxylic acid ethyl ester 1UNMR
(DMSOd 6 / 400 MHz) d ppm 1.13 (t, J=7.07 Hz, 3H) 2.38
(s, 3H) 4.07 (q, J=7.07 Hz, 2H) 6.43 (bs, 2H) 7.03 (d,
J=5.24 Hz, IH) 7.06 - 7.15 (m, 2H) 7.29 (d, J=2.44 Hz,
IH) 7.38 (t, J=SAl Hz, IH) 8.22 (d, J=5.24 Hz, IH)
12.15 (bs, IH); ESI (+) MS: m/z 341 (MH+) . Example
20, step-2
5-(2-Amino-pyrimidin-4-yl)-2-(2-fluoro-4-methyl-phenyl
)-lH-pyrrole-3-carboxylic acid 1UNMR (DMSOd 6 / 400
MHz) d ppm 2.58 (s, 3H) 6.39 (bs, 2H) 7.00 (d, J=5.24
Hz, IH) 7.04 - 7.13 (m, 2H) 7.26 (d, J=2.44 Hz, IH)
7.37 (t, J=8.17 Hz, IH) 8.21 (d, J=5.24 Hz, IH) 11.78
(bs, IH) 12.03 (bs, IH); MS: m/z 3 11 [M-H]. Example
20, step-3
5-(2-Amino-pyrimidin-4-yl)-2-(2-fluoro-4-methyl-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F28) 1UNMR
(DMSOd 6/ 400 MHz) d ppm 2.37 (s, 3H), 6.37 (bs, 2H),
6.73 (bs, IH), 6.95 (d, J=5.24 Hz, IH), 7.02-7.09 (m,
2H), 7.26 (bs, IH), 7.30 (d, J=2.56 Hz, IH), 7.37 (t,
J=7.90 Hz, IH), 8.20 (d, J=5.24 Hz, IH), 11.78 (bs,
IH); ESI (+) MS: m/z 312 (MH+) .Example 21, step-1
S-^-Amino-pyrimidin^-yl^-^-chloro-S-fluoro-phenylMH-py
rrole-S-carboxylic acid ethyl ester 1U NMR (DMSOd 6 /
400 MHz) d ppm 1.07 (t, J=7.07 Hz, 3H) 4.05 (q, J=7.07
Hz, 2H) 6.42 (bs, 2H) 7.01 (d, J=5.24 Hz, IH) 7.30 (d,
J=2.44 Hz, IH) 7.32 - 7.39 (m, IH) 7.41 (dd, J=8.90,
3.05 Hz, IH) 8.60 (dd, J=8.90, 5.24 Hz, IH) 8.23 (d,
J=5.24 Hz, IH) 12.32 (bs, IH); ESI (+) MS: m/z 361
(MH+) . Example 21, step-2
5-(2-Amino-pyrimidin-4-yl)-2-(2-chloro-5-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid 1R NMR (DMSOd 6 / 400
MHz) d ppm 6.40 (bs, 2H) 7.00 (d, J=5.24 Hz, IH) 7.26
(d, J=2.32 Hz, IH) 7.30 - 7.37 (m, IH) 7.40 (dd,
J=8.90, 3.05 Hz, IH) 8.59 (dd, J=8.90, 5.24 Hz, IH)
8.22 (d, J=5.24 Hz, IH) 11.85 (bs, IH) 12.20 (bs, IH);
MS: m/z 331 [MH]. Example 21, step-3
5-(2-Amino-pyrimidin-4-yl)-2-(2-chloro-5-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F31) 1 NMR
(DMSOd 6/ 400 MHz) d ppm 6.35 (bs, 2H), 6.75 (bs, IH),
6.92 (d, J=5.24 Hz, 



IH), 7.26-7.34 (m, 3H), 7.35 (d, J=2.56 Hz, IH), 7.55
(dd, J=8.72, 5.30 Hz, IH), 8.22 (d, J=5.24 Hz, IH),
11.98 (bs, IH); ESI (+) MS: m/z 332 (MH+) . Example
22, step-1
5-(2-Amino-pyrimidin-4-yl)-2-(4-chloro-2-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid ethyl ester 1U NMR
(DMSOd 6 / 400 MHz) d ppm 4.10 (q, J=7.07 Hz, 2H) 6.48
(bs, 2H) 7.04 (d, J=5.24 Hz, IH) 7.32 (bs, IH) 7.38
(m, IH) 7.54 (m, 2H) 8.24 (d, J=5.24 Hz, IH) 12.32
(bs, IH); ESI (+) MS: m/z 361 (MH+) . Example 22,
step-2
5-(2-Amino-pyrimidin-4-yl)-2-(4-chloro-2-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid 1U NMR (DMSOd 6 / 400
MHz) d ppm 6.32 (bs, 2H) 6.93 (d, J=5.24 Hz, IH) 7.14
(s, IH) 7.25 (m, 2H) 7.65 (t, J=8.17 Hz, IH) 8.15 (d,
J=5.25 Hz, IH) 12.20 (bs, IH); MS: m/z 331
[M-H].Example 22, step-3
5-(2-Amino-pyrimidin-4-yl)-2-(4-chloro-2-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F36) 1U NMR
(DMSOd 6/ 400 MHz) d ppm 6.37 (bs, 2H), 6.80 (bs, IH),
6.93 (d, J=5.24 Hz, IH), 7.31-7.37 (m, 2H), 7.41 (bs,
IH), 7.46 (dd, J=9.76, 1.95 Hz, IH), 7.49-7.56 (m,
IH), 8.23 (d, J=5.24, IH), 11.95 (bs, IH); ESI (+) MS:
m/z 332 (MH+) . Example 23, step-1
5-(2-Amino-pyrimidin-4-yl)-2-(2,6-difluoro-phenyl)-lH-
pyrrole-3-carboxylic acid ethyl ester 1U NMR (DMSOd 6
/ 400 MHz) d ppm 1.09 (t, J=7.07 Hz, 3H) 4.06 (q,
J=7.07 Hz, 2H) 6.46 (bs, 2H) 7.01 (d, J=5.24 Hz, IH)
7.14 - 7.26 (m, 2H) 7.34 (d, J=2.32 Hz, IH) 7.49 -
7.60 (m, IH) 8.24 (d, J=5.24 Hz, IH) 12.44 (bs, IH);
ESI (+) MS: m/z 345 (MH+) . Example 23, step-2
5-(2-Amino-pyrimidin-4-yl)-2-(2,6-difluoro-phenyl)-lH-
pyrrole-3-carboxylic acid 1R NMR (DMSOd 6 / 400 MHz) d
ppm 6.42 (bs, 2H) 6.99 (d, J=5.24 Hz, IH) 7.12 - 7.23
(m, 2H) 7.30 (d, J=1.95 Hz, IH) 7.48 - 7.56 (m, IH)
8.22 (d, J=5.24 Hz, IH) 11.92 (bs, IH) 12.32 (bs, IH);
MS: m/z 315 [M-H]. Example 23, step-3
5-(2-Amino-pyrimidin-4-yl)-2-(2,6-difluoro-phenyl)-lH-
pyrrole-3-carboxylic acid amide (F37) 1 NMR (DMSOd 6/
400 MHz) d ppm 6.40 (bs, 2H), 6.75 (bs, IH), 6.89 (d,
J=5.24 Hz, IH), 7.09-7.16 (m, 2H), 7.38 (d, J=2.44 Hz,
IH), 7.41 (bs, IH), 7.43-7.52 (m, IH), 8.22 (d, J=5.24
Hz, IH), 12.10 (bs, IH); ESI (+) MS: m/z 316 (MH+) .
Example 24, step-1
5-(2-Amino-pyrimidin-4-yl)-2-thiophen-2-yl-lH-pyrrole-
3-carboxylic acid ethyl ester 1U NMR (DMSOd 6 / 400
MHz) d ppm 1.26 (t, J=7.07 Hz, 3H) 4.19 (q, J=7.07 Hz,
2H) 6.47 (bs, 2H) 7.1 1 (d, J=5.12 Hz, IH) 7.15 (dd,
J=5.06, 3.72 Hz, IH) 7.30 (d, J=2.07 Hz, IH) 7.64 (dd,
J=3.66, 1.22 Hz, IH) 7.67 (dd, J=5.06, 1.16 Hz, IH)
8.23 (d, J=5.24 Hz, IH) 11.92 (bs, IH); ESI (+) MS:
m/z 315 (MH+) .Example 24, step-2
S-^-Amino-pyrimidin^-yr^-thiophen^-yl-lH-pyrrole-S-car
boxylic acid MS: m/z 285 [M-H]. Example 24, step-3
5-(2-Amino-pyrimidin-4-yl)-2-thiophen-2-yl-lH-pyrrole-
3-carboxylic acid amide (G2) 1R NMR (DMSO-d6/ 400 MHz)
d ppm 6.46 (bs, 2H) 6.91 (bs, IH) 7.04 (d, J=5.37 Hz,
IH) 7.1 1 (dd, J=5.12, 3.66 Hz, IH) 7.30 (d, J=1.95
Hz, IH) 7.44 (bs, IH) 7.57 (dd, J=5.12, 1.22 Hz, IH)
7.66 (dd, J=3.66, 1.22 Hz, IH) 8.23 (d, J=5.24 Hz, IH)
11.60 (bs, IH); ESI (+) MS: m/z 286 (MH+) . Example
25, step-1
5-(2-Amino-pyrimidin-4-yl)-2-(5-methyl-thiophen-2-yl)-
lH-pyrrole-3-carboxylic acid ethyl ester 1 NMR (DMSOd
6 / 400 MHz) d ppm 1.26 (t, J=7.07 Hz, 3H) 2.50 (s,
3H) 4.19 (q, J=7.07 Hz, 2H) 6.46 (bs, 2H) 6.84 (dd,
J=3.54, 0.98 Hz, IH) 7.10 (d, J=5.24 Hz, IH) 7.27 (d,
J=2.07 Hz, IH) 7.45 (d, J=3.54 Hz, IH) 8.22 (d, J=5.12
Hz, IH) 11.92 (bs, IH); ESI (+) MS: m/z 329 (MH+) .
Example 25, step-2
5-(2-Amino-pyrimidin-4-yl)-2-(5-methyl-thiophen-2-yl)-
lH-pyrrole-3-carboxylic acid MS: m/z 299 [M-H].
Example 25, step-3
5-(2-Amino-pyrimidin-4-yl)-2-(5-methyl-thiophen-2-yl)-
lH-pyrrole-3-carboxylic acid amide (G3) 1U NMR (DMSOd
6/ 400 MHz) d ppm 2.46 (d, J=0.73 Hz, 3H) 6.40 (bs,
2H) 6.79 (dd, J=3.54, 1.10 Hz, IH) 6.85 (bs, IH) 7.01
(d, J=5.24 Hz, IH) 7.25 (d, J=2.07 Hz, IH) 7.38 (bs,
IH) 7.44 (d, J=3.29 Hz, IH) 8.21 (d, J=5.24 Hz, IH)
11.45 (bs, IH); ESI (+) MS: m/z 300 (MH+) .Example 26,
step-1
S-rS-^-Amino-pyrimidin^-ylVS-ethoxycarbonyl-lH-pyrrol^
-yll-S^-dihvdro-lHisoquinoline- 2-carboxylic acid
tert-butyl ester 1R NMR (DMSO-de / 400 MHz) d ppm 1.08
(t, J=7.01 Hz, 3H) 1.44 (s, 9H) 2.51 - 2.59 (m, 2H)
3.42 - 3.53 (m, 2H) 4.03 (q, J=7.03 Hz, 2H) 4.58 (bs,
2H) 6.45 (bs, 2H) 7.03 (d, J=5.24 Hz, IH) 7.16 - 7.35
(m, 4H) 8.21 (d, J=5.00 Hz, IH) 12.11 (bs, IH); ESI
(+) MS: m/z 464 (MH+) . Example 26, step-2
5-[5-(2-Amino-pyrimidin-4-yl)-3-carboxy-lH-pyrrol-2-yl
l-3,4-dihydro-lHisoquinoline- 2-carboxylic acid
tert-butyl ester MS: m/z 434 [M-H]. Example 26, step-3
5-[5-(2-Amino-pyrimidin-4-yl)-3-carbamoyl-lH-pyrrol-2-
yll-3,4-dihydro-lHisoquinoline- 2-carboxylic acid
tert-butyl ester (G7) 1 NMR (DMSO-de/ 400 MHz) d ppm
1.44 (s, 9H) 2.58 (t, J=5.79 Hz, 2H) 3.48 (t, J=6.10
Hz, 2H) 4.58 (bs, 2H) 6.89 (bs, IH) 7.1 1-7.39 (m, 5H)
7.64 (d, J=2.19 Hz, IH) 7.75 (bs, 2H) 8.27 (d, J=6.34
Hz, IH) 12.28 (bs, IH); ESI (+) MS: m/z 435 (MH+) .
Example 27
5-(2-Amino-pyrimidin-4-yl)-2-(l,2,3,4-tetrahvdro-isoqu
inolin-5-yl)-lH-pyrrole-3- carboxylic acid amide (G8)
By treatment of compound G7 prepared in Example 26
with acids, for instance trifluoroacetic acid at room
temperature for 24 h, the corresponding deprotected
analog G8 was obtained. 1R NMR (DMSO-de/ 400 MHz) d
ppm 2.78 (t, J=5.91 Hz, 2H) 4.35 (t, J=4.51 Hz, 2H)
6.90 (bs, IH) 7.25 (d, J=6.58 Hz, IH) 7.27-7.30 (m,
IH) 7.31-7.39 (m, 3H) 7.70 (d, J=2.44 Hz, IH) 7.86
(bs, 3H) 8.30 (d, J=6.46 Hz, IH) 9.32 (bs, 2H) 12.44
(bs, IH); ESI (+) MS: m/z 335 (MH+) . Example 28,
step-1
5-(2-Amino-pyrimidin-4-yl)-2-pyridin-2-yl-lH-pyrrole-3
-carboxylic acid ethyl ester 1 NMR (DMSO-de / 400 MHz)
d ppm 1.29 (t, 3H, J=7.1 Hz) 4.25(q, 2H, J=7.07 Hz)
6.64 (bs, 2H) 7.16 (d, 1H, J=5.12 Hz) 7.4 (m, 2H) 7.9
(td, 1H, J=7.8, 1.83 Hz) 8.2 (d,IH, ./=5.12 Hz) 8.4
(dt, 1H, J=8.O5, 0.98 Hz) 8.7 (ddd, 1H, J=4.82, 1.77,
0.98 Hz) 11.5 (bs, IH); ESI (+) MS: m/z 310 (MH+) .
Example 28, step-2
5-(2-Amino-pyrimidin-4-yl)-2-pyridin-2-yl-lH-pyrrole-3
-carboxylic acid 1U NMR (DMSOd 6 / 400 MHz) d ppm 6.46
(bs, 2H) 7.08 (d, IH, J=5.12 Hz) 7.3 1 (m, 2H) 7.91
(t, 1H, J=7.87 Hz) 8.17 (d, IH, ./=5.12 Hz) 8.55 (d,
1H, J=3.9O Hz) 8.80 (bs, IH); MS: m/z 280 [M-H].
Example 28, step-3
5-(2-Amino-pyrimidin-4-yl)-2-pyridin-2-yl-lH-pyrrole-3
-carboxylic acid amide (G12) 1R NMR (DMSOd 6/ 400 MHz)
d ppm 6.62 (bs, 2H), 7.03 (d, J=5.12 Hz, IH), 7.16
(bs, IH), 7.33-7.40 (m, 2H) 7.86-7.93 (m, IH), 8.25
(d, ./=5.12 Hz, IH), 8.28 (bs, IH), 8.43 (d, ./=8.17
Hz, IH), 8.62-8.67 (m, IH), 11.29 (s, IH); ESI (+) MS:
m/z 281 (MH+) . Example 29, step-1
5-(2-Amino-pyrimidin-4-yl)-2-(l-methyl-lH-indol-3-yl)-
lH-pyrrole-3-carboxylic acid ethyl ester 1 NMR (DMSOd
6 / 400 MHz) d ppm 1.12 (t, J=7.07 Hz, 3H) 3.87 (s,
3H) 4.08 (q, J=7.07 Hz, 2H) 6.41 (bs, 2H) 7.05 (d,
J=5.24 Hz, IH) 7.08 - 7.14 (m, IH) 7.19 - 7.25 (m, IH)
7.33 (d, J=2.68 Hz, IH) 7.47 - 7.53 (m, 2H) 7.77 (s,
IH) 8.18 (d, J=5.24 Hz, IH) 11.65 (bs, IH); ESI (+)
MS: m/z 362 (MH+) . Example 29, step-2
5-(2-Amino-pyrimidin-4-yl)-2-(l-methyl-lH-indol-3-yl)-
lH-pyrrole-3-carboxylic acid 1U NMR (DMSOd 6 / 400
MHz) d ppm 3.87 (s, 3H) 6.40 (bs, 2H) 7.03 (d, J=5.24
Hz, IH) 7.1 1 (t, J=7.80 Hz, IH) 7.22 (t, J=7.80 Hz,
IH) 7.32 (d, J=2.56 Hz, IH) 7.49 - 7.54 (m, 2H) 7.77
(s, IH) 8.18 (d, J=5.24 Hz, IH) 11.50 (bs, IH); MS:
m/z 332 [M-H]. Example 29, step-3
5-(2-Amino-pyrimidin-4-yl)-2-(l-methyl-lH-indol-3-yl)-
lH-pyrrole-3-carboxylic acid amide (G13) 1U NMR (DMSOd
6/ 400 MHz) d ppm 3.87 (s, 3H), 6.35 (bs, 2H), 6.73
(bs, IH), 6.91 (bs, IH), 6.98 (d, J=5.24 Hz, IH), 7.11
(t, J=7.07 Hz, IH), 7.22 (t, J=7.07 Hz, IH), 7.32(d,
J=2.68 Hz, IH), 7.48-7.53 (m, 2H), 7.80 (s, IH), 8.17
(d, J=5.24 Hz, IH), 11.36 (bs, IH); ESI (+) MS: m/z
333 (MH+) . Example 30, step-1
S-^-Amino-pyrimidin^-yQ-l-Q-methyl-lH-indol-l-ylMH-pyr
role-S-carboxylic acid ethyl ester 1U NMR (DMSOd 6 /
400 MHz) d ppm 1.10 (t, J=7.07 Hz, 3H), 3.59 (s, 3H),
4.09 (q, J=7.07 Hz, 2H), 6.47 (bs, 2H), 6.66 (d,
J=0.73 Hz, IH), 7.10 (d, J=5.24 Hz, IH), 7.10 - 7.12
(m, IH), 7.19 - 7.27 (m, IH), 7.38 (d, J=2.68 Hz, IH),
7.51 (d, 7.32 Hz, IH), 7.62 (d, J=7.80 Hz, IH) 8.24
(d, J=5.24 Hz, IH) 12.33 (bs, IH); ESI (+) MS: m/z 362
(MH+) . Example 30, step-2
S-^-Amino-pyrimidin^-yQ-l-Q-methyl-lH-indol-l-ylMH-pyr
role-S-carboxylic acid MS: m/z 332 [M-H]. Example 30,
step-3
S-^-Amino-pyrimidin^-yQ-l-Q-methyl-lH-indol-l-ylMH-pyr
role-S-carboxylic acid amide (G14) 1U NMR (DMSOd 6/
400 MHz) d ppm 3.58 (s, 3H), 6.38 (bs, 2H), 6.61 (d,
J=0.61 Hz, IH), 6.88 (bs, IH), 7.00 (d, J=5.24 Hz,
IH), 7.08 (t, J=7.70 Hz, IH), 7.20 (t, J=7.70 Hz, IH),
7.25 (bs, IH), 7.41 (d, J=2.44 Hz, IH), 7.47 (d,
J=7.70 Hz, IH), 7.59 (d, J=7.70 Hz, IH), 8.22 (d,
J=5.24 Hz, IH), 11.98 (bs, IH); ESI (+) MS: m/z 333
(MH+) . Example 31, step-1
S-^-Amino-pyrimidin^-yQ-l-benzorblthiophen-S-yl-lH-pyr
role-S-carboxylic acid ethyl ester 1U NMR (DMSOd 6 /
400 MHz) d ppm 1.18 (t, J=7.07 Hz, 3H) 4.13 (q, J=7.07
Hz, 2H) 6.45 (s, 2H) 7.10 (d, J=5.24 Hz, IH) 7.35 (d,
J=2.56 Hz, IH) 7.53 (d, J=5.12 Hz, IH) 7.60 (dd,
J=8.41, 1.59 Hz, IH) 7.82 (d, J=5.49 Hz, IH) 8.06 (d,
J=8.41 Hz, IH) 8.13 (d, J=1.34 Hz, IH) 8.22 (d, J=5.24
Hz, IH) 12.06 (bs, IH); ESI (+) MS: m/z 365 (MH+) .
Example 31, step-2
S-^-Amino-pyrimidin^-yQ-l-benzorblthiophen-S-yl-lH-pyr
role-S-carboxylic acid MS: m/z 335 [M-H]. Example 31,
step-3S-^-Amino-pyrimidin^-yl^-benzorblthiophen-S-yl-l
H-pyrrole-S-carboxylic acid amide (Gl 5 1R NMR (DMSOd
6/ 400 MHz) d ppm 6.43 (bs, 2H) 6.84 (bs, IH) 7.04 (d,
J=5.37 Hz, IH) 7.31 (d, J=2.44 Hz, IH) 7.34 (bs, IH)
7.50 (dd, J=5.49, 0.49 Hz, IH) 7.62 (dd, J=SAl, 1.71
Hz, IH) 7.80 (d, J=5.49 Hz, IH) 8.01 (d, J=SAl Hz, IH)
8.13 (d, ./=1.34 Hz, IH) 8.21 (d, J=5.37 Hz, IH) 11.75
(bs, IH); ESI (+) MS: m/z 336 (MH+) . Example 32
5-(2-Amino-
5-fluoro-pyrimidin-4-yl)-2-phenyl-lH-pyrrole-3-carboxy
lic acid amide (Vl) Step 1: Alkylation of pyrimidine
ring (18) To a solution of
2,4-dichloro-5-fluoro-pyrimidine 17 (1.2 g, 7.24 mmol)
in DMF (14 mL), tributyl-(l-ethoxy-vinyl)-stannane
(2.7 mL, 7.9 mmol) was added, followed by
dichlorobis(triphenylphosphine) palladium(II) (100 mg,
0.145 mmol). The mixture was warmed at 700C for 1
hour, cooled, a saturated solution of potassium
fluoride (aq) was added and the mixture was stirred at
room temperature for 18 hours. After dilution with
water/diethylether and filtration through celite the
organic phases were washed thoroughly with water and
concentrated. The crude material was purified with the
Horizon system (25 mm column), eluting with
n-hexane/EtOAc 95:5. Obtained 2-
chloro-4-(l-ethoxy-vinyl)-5-fluoro-pyrimidine (1.24 g,
84%). 1R NMR (400 MHz, DMSO-J 6) d ppm 1.32 (t, J=6.95
Hz, 3H) 3.95 (q, J=6.99 Hz, 2H) 4.88 (d, J=2.80 Hz,
IH) 5.20 (d, J=2.93 Hz, IH) 8.90 (d, ./=3.17 Hz, IH);
ESI (+) MS: m/z 203 (MH+) .Step 2: Amination of
pyrimidine ring (19) A solution of enolether 18 (15.5
g, 76.73 mmol) in absolute ethanol (25 mL) and 30%
aqueous ammonia (50 mL) was warmed under shaking at
1000C for 1.5 hours in a Parr apparatus. After
cooling, ethanol was removed and the compound was
extracted with dichloromethane. The crude material was
purified with the Horizon system, eluting with
n-hexane/EtOAc 1:1. Obtained
4-(l-ethoxy-vinyl)-5-fluoro-pyrimidin-2-ylamine (9 g,
49.2 mmol, 64%). 1U NMR (400 MHz, DMSO-J 6) d ppm 1.29
(t, J=7.01 Hz, 3H) 3.87 (q, J=6.95 Hz, 2H) 4.62 (d,
J=2.44 Hz, IH) 4.91 (dd, J=2.38, 0.55 Hz, IH) 6.64
(bs, 2H) 8.28 (d, J=3.54 Hz, IH); ESI (+) MS: m/z 184
(MH+) . Step 3: Bromination to bromoketone (20) To a
solution of enolether 19 (510 mg, 2.78 mmol) in THF
(25 mL), water (1.7 mL) was added followed by NBS (515
mg, 2.78 mmol). The mixture was stirred at room
temperature for 1.5 hours. Solvent was evaporated, the
residue was stirred thoroughly in methanol and
filtered. Obtained
l-(2-amino-5-fluoro-pyrimidin-4-yl)-2-bromo-ethanone
(500 mg, 77%). 1H NMR (400 MHz, DMSO-J 6) d ppm 4.70
(s, 2H) 6.94 (bs, 2H) 8.50 (d, J=2.93 Hz, IH); ESI (+)
MS: m/z 235 (MH+) . Step 4: Formation of pyrrole ring
(21) To a solution of ketoester 2 (192 mg, 1 mmol) in
THF (5 mL), cooled at 00C, sodium hydride (80 mg, 2
mmol) was added under stirring. After 5 minutes a
solution of bromoketone 20 (234 mg, 1 mmol) in DMF (2
mL) was added and the reaction mixture was stirred at
500C for 8 hours. After removal of THF, ethanol (10
mL) and ammonium acetate (240 mg, 3 mmol) were added
and the mixture was stirred at room temperature for 20
hours. After removal of the solvent, ethylacetate was
added, the organic phase was washed with water and the
crude material was purified through an Horizon system
, eluting with n-hexane/EtOAc 1:1. Obtained
5-(2-amino-5-fluoro-pyrimidin-4-yl)-2-
phenyl-lH-pyrrole-3-carboxylic acid ethyl ester (50
mg, 16%). ESI (+) MS: m/z 327 (MH+) . Step 5:
Hydrolysis to acids (22) To a suspension of ester 21
(25 mg, 0.077 mmol) in 95% EtOH (0.5 mL), 4M aq NaOH
(0.5 mL) was added and the mixture was refluxed for 2
h. The mixture was acidified to pH 5 with cone HCl,
observing precipitation of the product. The
precipitate was filtered,washed with little cold water
and dried.
5-(2-Amino-5-fluoro-pyrimidin-4-yl)-2-phenyllH-
pyrrole-3-carboxylic acid, obtained as a white solid
(16 mg, 64%), was used in the 



next step without further purifications. ESI (+) MS:
m/z 299 (MH+) . Step 6: Condensation to amides (Vl) To
a solution of acid 22 (16 mg, 0.054 mmol) in DMF (0.5
mL) and DIEA (0.03 mL) stirred at 00C, HOBT.NH3 (13
mg, 0.08 mmol) and EDCI (16 mg, 0.08 mmol) were added.
The mixture was stirred at room temperature for 20
hours. After dilution with ethyl acetate the organic
phase was washed with water, with sat. aq. solution of
sodium bicarbonate, dried over Na SC and concentrated.
The crude material was purified by flash
chromatography (eluant: AcOEt/n-hexane 9:1). Obtained
the title compound in 74% yield. 1U NMR (DMSOd 6/ 400
MHz) d ppm 6.34 (s, 2H) 6.87 (bs, IH) 7.27 (t, J=2.80
Hz, IH) 7.33-7.43 (m, 3H) 7.40 (s, IH) 7.62-7.66 (m,
2H) 8.27 (d, J=3.41 Hz, IH) 11.49 (bs, IH). ESI (+)
MS: m/z 298 (MH+) . Example 33
2-Phenyl-5-(2-phenylamino-pyrimidin-4-yl)-lH-pyrrole-3
-carboxylic acid amide (Hl) Step 1: Bromination to
bromoketone (24) To a solution of enolsilylether 23 (
1 g, 2.27 mmol) in THF (40 mL) and water (5 mL) at
room temperature, solid NBS (0.43 g, 62.4 mmol) was
added and the mixture was stirred for 20 hours. After
solvent evaporation and aqueous work-up with ethyl
acetate,the crude material was purified by flash
chromatography (eluant: n-hexane/EtOAc 4:1), yielding
2-bromo-l-(2-phenylamino-pyrimidin-4-yl)-ethanone as a
yellow solid (0.27 g, 40%). 1U NMR (DMSOd 6 / 300 MHz)
d ppm 4.65 (s, 2H), 6.7 (m, IH), 6.9 (d, IH), 7.0 (m,
2H), 7.4 (d, 2H), 8.4 (d, IH), 9.6 (s, IH); ESI (+)
MS: m/z 293 (MH+) . Step 2 : Pyrrole ring formation
(25) To a solution of ester 2 (150 mL, 0.87 mmol) in
anhydrous THF (40 mL) at 00C, NaH (50 mg, 1.2 mmol)
was added under argon with stirring. After 40 min
bromoketone 24 (260 mg, 0.89 mmol, prepared as
described in WO20050 14572) was added and the mixture
was stirred at rt for 3 h. Solvent was evaporated to
dryness, the residue was dissolved in EtOH (10 mL),
ammonium acetate (343 g, 4.45 mmol) was added and the
solution was stirred at rt overnight. Solvent was
evaporated to dryness and EtOAc and water were added
to the crude material and the organic layer was
separated, washed with water, dried (Na SO ) and
concentrated. The residue was taken up with Et2q
/EtOAc/n-hexane (1:1:1) and filtered. Obtained
2-phenyl-5-(2-phenylaminopyrimidin-
4-yl)-lH-pyrrole-3-carboxylic acid ethyl ester (120
mg, 36%). 1U NMR (DMSO-d6/ 400 MHz) d ppm 1.20 (t, 3H)
4.14 (q, 2H) 6.90-7.85 (m, HH) 7.35 (d, J=5.27 Hz, IH)
8.46 (d, J=5.27 Hz, IH) 9.45 (s, IH) 12.10 (s, IH);
ESI (+) MS: m/z 385 (MH+) . Step 3: Saponification to
carboxylic acids (26) To a suspension of ester 25 (120
mg, 0.31 mmol) in 95% EtOH (3 mL), 4M aq NaOH (4 mL)
was added and the mixture was refluxed for 4 h. Most
solvent was evaporated and the residue, cooled in ice
bath, was acidified to pH 5 with cone. AcOH, observing
precipitation of the product. The precipitate was
filtered, washed with little cold water, and dried.
2-Phenyl-5-(2-phenylamino-pyrimidin-4-yl)-lH-pyrrole-3
-carboxylic acid, obtained as a white solid (100 mg),
was used in the next step without further
purifications. MS: m/z 355 [M-H]. Step 3: Condensation
to amides (Hl) To a suspension of acid 26 (90 mg, 0.25
mmol) in DMF (3 mL), DIEA (120 mL, 0.67 mmol), EDCI
(100 mg, 0.52 mmol) and HOBT-NH3 (79 mg, 0.52 mmol)
were added. The reaction mixture was stirred at rt
overnight then it was poured into a stirred 1:1
mixture of water and EtOAc. The organic phase was
washed with water, the aqueouslayer was extracted with
EtOAc and the combined organic layers were washed with
water, dried (Na SOzO and concentrated, affording a
crude material that was purified by flash
chromatography (DCM/MeOH 96:4), affording
2-phenyl-5-(2-phenylaminopyrimidin-
4-yl)-lH-pyrrole-3-carboxylic acid amide as a white
solid (35 mg, 30% two steps). 1R NMR (300 MHz, DMSO-J
6) d ppm 6.90 (s, IH) 6.95 (t, J=7.33 Hz, IH)
7.25-7.50 (m, 7H) 7.29 (d, J=5.57 Hz, IH) 7.60 (d, 2H)
7.85 (d, J=7.62 Hz, 2H) 8.43 (d, J=5.27 Hz, IH) 9.40
(s, IH) 11.75 (s, IH); ESI (+) MS: m/z 356 (MH +) .
Example 34
5-(2-Amino-pyrimidin-4-yl)-l-ethyl-2-phenyl-lH-pyrrole
-3-carboxylic acid amide (Ll) Step 1: Formation of
pyrrole ring (27) To a solution of ester 2 (1.34 g, 7
mmol) in anhydrous THF (100 mL) at 00C, NaH (0.7 g,
17.5 mmol) was added under argon with stirring. After
5 min bromoketone 14 (2.5 g, 8.4 mmol) was added and
the mixture was stirred at rt for 3 h . Solvent was
evaporated, the residue was dissolved in AcOH (30 mL)
and 2M EtNH 2 in THF (8.7 mL, 17.5 mmol). The mixture
was treated with microwaves at 1700C for 5 min then it
was diluted with EtOAc and washed with NaHCO aq
saturated solution. The aqueous layer was extracted
with EtOAc and the combined organic layers were washed
with water, dried (Na SOzO and concentrated. The
residue was purified by flash chromatography
(DCM/EtOH/acetone 96:2:2), thus affording 0.7 g of
5-(2-amino-pyrimidin-4-yl)-lethyl-
2-phenyl-lH-pyrrole-3-carboxylic acid ethyl ester (29%
yield). ESI (+) MS: m/z 337 (MH +) .Step 2:
Saponification to carboxylic acids (28) To a
suspension of ester 27 (0.7 g, 2.08 mmol) in 95% EtOH
(8 mL), 4M aq NaOH (8 mL) was added and the mixture
was stirred for 1 h at 100 0C. The solvent was removed
under vacuum and the aqueous residue was acidified
with cone HCl to pH 5, observing precipitation of the
product. The mixture was filtered, the solid was
washed with little cold water and dried thus affording
0.66 g of 5-(2-amino-pyrimidin-4-yl)-l-ethyl-2-
phenyl-lH-pyrrole-3 -carboxylic acid that was used in
the next step without further purification. MS: m/z
307 [M-H]. Step 3 : Condensation to amides (Ll) To a
suspension of acid 28 (400 mg, 1.31 mmol) in 10 mL of
THF and 600 mL of DIEA (3.52 mmol), cooled in ice
bath, 336 mg of EDCI (1.75 mmol) and 267 mg of
HOBT-NH3 (1.75 mmol) were added and the mixture was
stirred overnight at rt. EtOAc and water were added,
the layers were separated, the aqueous layer was
extracted with EtOAc and the combined organic layers
were washed with IM aq NaOH and water. They were then
dried (Na SOzO and concentrated. The residue was
filtered and washed with little cold MeOH. The mother
liquor was purified by flash chromatography
(DCM/MeOH/acetone 90:5:5), affording the desired
amide. The two product batches were combined,
suspended in MeOH and acidified to pH 1 with 1.25M HCl
in MeOH. The solvent was removed and the residue was
treated with Et O: the resulting solid was filtered,
washed with Et O and concentrated, affording 380 mg of
the hydrochloric salt of
5-(2-amino-pyrimidin-4-yl)-l-ethyl-2-phenyl-lH-pyrrole
-3-carboxylic acid amide (1.1 mmol, 83% yield). 1U NMR
(DMSO-d 6/ 400 MHz) d ppm 1.08 (t, J=6.89 Hz, 3H) 4.37
(q, J=6.91 Hz, 2H) 6.87 (bd, J=21.95 Hz, 2H) 7.18 (d,
J=6.58 Hz, IH) 7.38-7.43 (m, 2H) 7.50-7.55 (m, 3H)
7.81 (s, IH) 8.00 (bs, 3H) 8.23 (d, J=6.71 Hz, IH);
ESI (+) MS: m/z 308 (MH +) . Example 35
2-Bromo-5-pyridin-4-yl-lH-pyrrole-3-carboxylic acid
amide (Rl) and 2-(3-
methoxy-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxylic
acid amide (All)A 11 (R=3-methoxy) Step 1:
Condensation to cyanoester (29) To a suspension of
sodium metal (81 mg, 3.5 mmol) in 10 mL anhydrous
EtOH, ethylcyanoacetate (0.37 mL, 3.5 mmol) was added
at 00C. The solution was stirred until sodium was
completely dissolved. The solvent was evaporated to
obtain a white solid that was added portionwise to a
stirred solution of bromoacetylpyridine 1 (1.0 g, 3.5
mmol) in anhydrous THF (20 mL) and DIEA (0.6 mL, 3.5
mmol). The reaction mixture was stirred overnight at
rt. The solvent was removed, the residue was suspended
in water and extracted with DCM. The organic extracts
were dried over Na SC and concentrated. The crude was
purified by flash chromatography (DCM/MeOH 95:5) to
give 710 mg (87%) of
2-cyano-4-oxo-4-pyridin-4-yl-butyric acid ethyl ester
as a reddish oil. 1U NMR (DMSOd 6/ 400 MHz) d ppm 1.23
(t, J =7.07 Hz, 3H), 3.88 (d, J =5.25 Hz, 2H), 4.21
(q, J=7.07 Hz, 2H), 4.64 (t, J=5.25 Hz, IH), 7.89 (d,
J=6.00 Hz, 2H), 8.85 (d, J=6.00 Hz, 2H); ESI (+) MS:
m/z 233 (MH+) . Step 2: Formation of pyrrole ring (30)
To a solution of HBr (33% in AcOH, 13 mL, 43.1 mmol)
at 00C a solution of cyanoester 29 (1.0 g, 4.3 mmol),
dissolved in Et O and DCM, was added dropwise. The
reaction mixture was left for 20 min at 00C and then
at rt until disappearance of the starting material
(2.5 h). The solid was filtered and washed with
acetone and MeOH. The pyridinium salt was neutralized
with 7N NH in MeOH. The solid was purified by flash
chromatography (DCM/MeOH 95:5) to give 800 mg (62%) of
2-bromo-5-pyridin- 4-yl-lH-pyrrole-3-carboxylic acid
ethyl ester as an orange solid. 1U NMR (DMSO-d6/ 400
MHz) d ppm 1.31 (t, J=7.12 Hz, 3H), 4.24 (q, J=7.12
Hz, 2H), 7.26 (s, IH), 7.71 (d, J=6.22 Hz, 2H) 8.54
(d, J=6.22 Hz, 2H), 12.85 (s, IH); ESI (+) MS: m/z 295
(MH+) .Step 3 : Saponification to carboxylic acid (31)
Ester 30 (1.0 g, 3.74 mmol), dissolved in 8 mL of 4M
aq NaOH and 8 mL EtOH, was refluxed for 4 h. The
solution was cooled and neutralized with AcOH. The
precipitate was filtered and washed with water and
acetone to afford 850 mg (85%) of 2-bromo-5-
pyridin-4-yl-lH-pyrrole-3 -carboxylic acid as a white
solid. 1U NMR (DMSO-d6/ 400 MHz) d ppm 7.33 (s, IH),
7.83 (d, J=6.00 Hz, 2H), 8.58 (d, J=6.00 Hz, 2H),
12.37 (bs, IH), 12.91 (s, IH); MS: m/z 266 [M-H]. Step
4: Condensation to amide (Rl) Acid 31 (450 mg, 1.68
mmol) was dissolved in anhydrous THF (20 mL) in the
presence of DIEA (1.27 mL, 7.30 mmol). To the
solution, cooled to 0 0C, EDCI (1.0 g, 5.5 mmol) and
HOBT-NH3 (812 mg, 5.34 mmol) were added. The reaction
mixture was left overnight at rt. The solvent was
evaporated, water was added and the slurry was
extracted with DCM. The crude was purified by flash
chromatography (DCM/MeOH 95:5) to yield 150 mg (33%)
of 2-bromo-5-pyridin-4-yl-lH-pyrrole-3 -carboxylic
acid amide as a pale yellow solid. 1U NMR (DMSO-d 6/
400 MHz) d ppm 7.02 (s, 2H), 7.29 (s, IH), 7.59 (d, J=
6.25 Hz, 2H), 8.52 (d, J=6.25 Hz, 2H), 12.54 (s, IH);
ESI (+) MS: m/z 267 (MH+) . Step 5: Suzuki coupling to
amides (All) To a solution of amide Rl (110 mg, 0.41
mmol) in deoxygenated toluene/EtOH 1:1 (5 mL),
deoxygenated IM aq Na2CO3 (1.1 mL, 1.12 mmol), LiCl
(57 mg, 1.35 mmol), the conveniently substituted
phenyl boronic acid (0.67 mmol) and (Ph P) PdCl (3 mg)
were added and the mixture was stirred at 1000C until
disappearance of the starting material. The solvent
was evaporated and the crude was purified by flash
chromatography (eluant: DCM/MeOH 95:5). When required
the product was dissolved in EtOH, treated with 2N HCl
in Et O until precipitation of the hydrochloride salt
which was filtered affording
2-(3-methoxy-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbo
xylic acid amide (68% yield). 1U NMR (DMSO-d6/ 400
MHz) d ppm 3.83 (s, 3H), 6.66 (bs, 2H), 7.28 (m, 3H),
7.40 (m, 2H), 8.24 (d, J=6.82 Hz, 2H), 9.11 (d, J=6.82
Hz); ESI (+) MS: m/z 294 (MH+) . By using this
procedure the following compounds were
obtained.Example 36
2-(4-Methoxy-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbo
xylic acid amide hydrochloride (A12) 1U NMR (DMSOd 6/
400 MHz) d ppm 3.84 (s, 3H), 7.07 (d, J=8.90 Hz, 2H),
7.33 (bs, 2H), 7.67 (d, J=8.90 Hz, 2H), 7.73 (s, IH),
8.22 (d, J=6.50 Hz, 2H), 8.72 (d, J=6.50 Hz, 2H),
12.28 (s, IH); ESI (+) MS: m/z 294 (MH+) . Example 37
2-(2-Methoxy-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbo
xylic acid amide hydrochloride (AlO) 1U NMR (DMSOd 6/
400 MHz) d ppm 3.76 (s, 3H), 6.95 (bs, 2H), 7.06 (t,
J=8.05 Hz, IH), 7.16 (d, J=8.05 Hz, IH), 7.40 (dd,
J=I. 7 1 Hz, 7.44 Hz, IH), 7.46 (m, IH), 7.73 (s, IH),
8.15 (d, J=7.00 Hz, 2H), 8.71 (d, J=7.00 Hz, 2H),
12.42 (s, IH); ESI (+) MS: m/z 294 (MH+) . Example 38
2-(4-Nitro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxy
lic acid amide (A15) 1U NMR (DMSOd 6/ 400 MHz) d ppm
7.40 (bs, 2H), 7.70 (s, IH), 8.02 (d, J=8.78 Hz, 2H),
8.19 (d, J=6.20 Hz, 2H), 8.32 (d, J=8.78 Hz, 2H), 8.77
(d, J=6.20 Hz, 2H), 12.57 (bs, IH); ESI (+) MS: m/z
309 (MH+) . Example 39
5-(2-Amino-pyrimidin-4-yl)-2-bromo-lH-pyrrole-3-carbox
ylic acid amide (R2) and
5-(2-amino-pyrimidin-4-yl)-2-thiophen-3-yl-lH-pyrrole-
3-carboxylic acid amide (Gl) Step 1: Condensation to
cyanoester (32)Ethylcyanoacetate (5.3 mL, 0.05 mol)
was added to a suspension of sodium metal (1.15 g,
0.05 mol) in 150 mL of anhydrous EtOH at 00C. After
sodium dissolution the reaction mixture was
concentrated and the resultant solid was added to a
solution of bromoketone 14 (15 g, 0.05 mol) in 300 mL
of anhydrous THF and DIEA (8.8 mL, 0.05 mol). The
reaction mixture was stirred overnight at rt,
concentrated and the residue was suspended in water
and extracted with DCM. The organic extracts were
dried (Na SOzO and concentrated. The crude was
purified by flash chromatography (DCM/MeOH 95:5) to
give 4.5 g (37%) of
4-(2-amino-pyrimidin-4-yl)-2-cyano-4-oxo-butyric acid
ethyl ester as an oil. 1R NMR (DMSOd 6/ 400 MHz) d ppm
1.21 (t, J=7.08 Hz, 3H), 3.73 (d, J=5.61 Hz, 2H), 4.18
(q, J=7.08 Hz, 2H), 4.58 (t, J=5.61 Hz, IH), 6.97 (d,
J=4.88 Hz, IH), 7.04 (bs, 2H), 8.52 (d, J=4.88 Hz,
IH); ESI (+) MS: m/z 249(MH +) . Step 2: Formation of
pyrrole ring (33) A solution of cyanoester 32 (364 mg,
1.47 mmol) in anhydrous Et O and DCM (1:1, 10 mL) was
added dropwise to 4.5 mL of 33 % HBr in AcOH at 00C.
The mixture was left at 00C for 30 min and then at rt
until disappearance of the starting material. The
solid was filtered, washed with acetone and MeOH,
neutralized with 7N NH in MeOH to afford 400 mg (88%)
of
5-(2-amino-pyrimidin-4-yl)-2-bromo-lH-pyrrole-3-carbox
ylic acid ethyl ester. 1 NMR (DMSO-d 6/ 400 MHz) d ppm
1.26 (t, J=7.10 Hz, 3H), 4.20 (q, J=7.10 Hz, 2H), 6.43
(bs, 2H), 6.99 (d, J=5.24 Hz, IH), 7.23 (s, IH), 8.23
(d, J=5.24 Hz, IH); ESI (+) MS: m/z 312 (MH +) . Step
3 : Saponification to carboxylic acid (34) A solution
of ester 33 (2 g, 6 mmol), in 15 mL of EtOH and 15 mL
of 4M aq NaOH, was refluxed at 100 C for 6 h. The acid
was precipitated with AcOH, filtered and washed with
acetone to give 80 mg (88%) of
5-(2-amino-pyrimidin-4-yl)-2-bromo-lHpyrrole- 3
carboxylic acid. 1U NMR (DMSO-d 6/ 400 MHz) d ppm 6.06
(br, 2H), 6.87 (d, J=5.20 Hz, IH), 7.08 (s, IH), 8.00
(d, J=5.20 Hz, IH); MS: m/z 282 [M-H]. Step 4 :
Condensation to amides (R2) A solution of 500 mg (1.77
mmol) of acid 34 in 20 mL of dry THF and DIEA (0.6 mL,
3.54 mmol) was stirred at 0 0C. EDCI (508 mg, 2.65
mmol) and HOBT.NH 3 (404 mg,2.65 mmol) were added and
the reaction mixture was stirred overnight at rt. The
solution was concentrated and the crude was purified
by HPLC preparative. Obtained 5-
(2-amino-pyrimidin-4-yl)-2-bromo-
lH-pyrrole-3-carboxylic acid amide. 1U NMR (DMSOd 6/
400 MHz) d ppm 6.97 (d, J=5.57 Hz, IH) 7.00 (bs, IH)
7.17 (bs, IH) 8.24 (d, J=5.57 Hz, IH) 12.66 (bs, IH);
ESI (+) MS: m/z 283 (MH+) . Step 5: Suzuki coupling to
amides (Gl) Bromoamide R2 (224 mg, 0.79 mmol) was
dissolved in EtOH (6 mL) and toluene (6 mL), LiCl (99
mg, 2.37 mmol), IM aq Na COs (1.97 mmol),
3-thiophenboronic acid (152 mg, 1.18 mmol) and
(Ph3P)2PdCl2 (6 mg, 0.008 mmol) were added and the 



reaction mixture was heated to reflux for 6 hr and
then overnight at rt. The solvent was evaporated under
reduced pressure and the crude material was purified
by flash chromatography (DCM/MeOH 9:1) to afford 120
mg (53%) of 5-(2-amino-pyrimidin-4-
yl)-2-thiophen-3-yl-lH-pyrrole-3-carboxylic acid
amide. 1U NMR (DMSO-d6/ 400 MHz) d ppm 6.36 (bs, 2H),
6.87 (bs, 2H), 7.01 (d, J=5.24 Hz, IH), 7.26 (d,
J=2.44 Hz, IH), 7.54 (d, J=2.93 Hz, 5.00, IH), 7.65
(dd, J=1.22 Hz, 5.00, IH), 8.1 1 (dd, J=1.22 Hz, 2.93,
IH), 8.20 (d, J=5.24 Hz, IH), 11.52 (bs, IH); ESI (+)
MS: m/z 286 (MH+) . The above procedure was employed
to synthesize the following compounds. Example 40
S-^-Amino-pyrimidin^-vO-l-^-fluoro-l-methyl-phenylMH-p
yrrole-S-carboxylic acid amide (F13) 1U NMR (DMSO-d6/
400 MHz) d ppm 2.15 (s, 3H), 6.31 (bs, 2H), 6.69 (bs,
IH), 6.92 (d, J=5.24 Hz, IH), 7.05 (td, J=8.41, 2.56
Hz, IH), 7.05 (dd, J=7.68, 2.56 Hz, IH), 7.06 (bs,
IH), 7.28 (dd, J=8.41, 7.68 Hz, IH), 7.32 (d, J=2.56
Hz, IH), 8.18 (d, J=5.24 Hz, IH), 11.75 (bs, IH); ESI
(+) MS: m/z 312 (MH+) . Example 41
S-^-Amino-pyrimidin^-vO-l-^-fluoro-l-methyl-phenylMH-p
yrrole-S-carboxylic acid amide (F14) 1U NMR (DMSO-d6/
400 MHz) d ppm 2.1 1 (s, 3H), 6.32 (bs, 2H), 6.72 (bs,
IH), 6.93 (d, J=5.24 Hz, IH), 7.04-7.19 (m, 3H),
7.25-7.31 (m, IH), 7.33 (d, J=2.44 Hz, IH), 8.18 (d,
J=5.24 Hz, IH), 11.82 (bs, IH); ESI (+) MS: m/z 312
(MH+) .Example 42
S-^-Amino-pyrimidin^-yr^-^S-dimethyl-phenyri-lH-pyrrol
e-S-carboxylic acid amide (F15) See Ex. 17. Example 43
S-^-Amino-pyrimidin^-yl^-^^-difluoro-phenyQ-lH-pyrrole
-S-carboxylic acid amide (F16) 1U NMR (DMSOd 6/ 400
MHz) d ppm 6.38 (bs, 2H), 6.82 (bs, IH), 6.95 (d,
J=5.24 Hz, IH), 7.20-7.28 (m, IH), 7.28-7.34 (m, IH),
7.35 (d, J=2.56 Hz, IH), 7.39-7.50 (m, 2H), 8.23 (d,
J=5.24, IH), 12.00 (bs, IH); ESI (+) MS: m/z 316 (MH+)
. Example 44
5-(2-Amino-pyrimidin-4-yl)-2-(2,4-difluoro-phenyl)-lH-
pyrrole-3-carboxylic acid amide (F17) 1U NMR (DMSOd 6/
400 MHz) d ppm 6.41 (bs, 2H), 6.77 (bs, IH), 6.94 (d,
J=5.24 Hz, IH), 7.13 (m, IH), 7.28 (m, IH), 7.35 (d,
J=2.56 Hz, IH), 7.38 (bs, IH), 7.54 (m, IH), 8.23 (d,
J=5.24 Hz, IH), 11.93 (bs, IH); ESI (+) MS: m/z 316
(MH+) . Example 45
5-(2-Amino-pyrimidin-4-yl)-2-(2,5-difluoro-phenyl)-lH-
pyrrole-3-carboxylic acid amide (F18) 1R NMR (DMSOd 6/
400 MHz) d ppm 6.40 (bs, 2H) 6.81 (bs, IH) 6.94 (d,
J=5.37 Hz, IH) 7.33 (d, J=2.44 Hz, IH) 7.42 (bs, IH)
8.22 (d, J=5.24 Hz, IH) 11.95 (bs, IH); ESI (+) MS:
m/z 316 (MH+) . Example 46
5-(2-Amino-pyrimidin-4-yl)-2-(2-chloro-phenyl)-lH-pyrr
ole-3-carboxylic acid amide (F19) 1 NMR (DMSOd 6/ 400
MHz) d ppm 6.37 (bs, 2H), 6.69 (bs, IH), 6.93 (d,
J=5.24 Hz, IH), 7.19 (bs, IH), 7.33 (d, J=2.56 Hz,
IH), 7.35-7.45 (m, 3H), 7.48-7.53 (m, IH), 8.19 (d,
J=5.24, IH), 11.90 (bs, IH); ESI (+) MS: m/z 314 (MH+)
.Example 47
S-fl-Amino-pyrimidin^-vD-l-O-chloro-phenvD-lH-pyrrole-
S-carboxylic acid amide (F20) 1R NMR (DMSOd 6/ 400
MHz) d ppm 6.38 (bs, 2H), 6.90 (bs, IH), 7.01 (d,
J=5.24 Hz, IH), 7.27 (d, J=2.44 Hz, IH), 7.35-7.44 (m,
2H), 7.47 (bs, IH), 7.59-7.65 (m, IH), 7.73 (t, J=1.22
Hz, IH), 8.23 (d, J=5.24, IH), 11.79 (bs, IH); ESI (+)
MS: m/z 314 (MH+) . Example 48
5-(2-Amino-pyrimidin-4-yl)-2-(4-chloro-phenyl)-lH-pyrr
ole-3-carboxylic acid amide (F21) 1 NMR (DMSOd 6/ 400
MHz) d ppm 6.33 (bs, 2H), 6.86 (bs, IH), 6.99 (d,
J=5.24 Hz, IH), 7.28 (d, J=2.07 Hz, IH), 7.38-7.49 (m,
3H), 7.63-7.70 (m, 2H), 8.21 (d, J=5.24, IH), 11.74
(bs, IH); ESI (+) MS: m/z 314 (MH+) . Example 49
5-(2-Amino-pyrimidin-4-yl)-2-(4-isobutyl-phenyl)-lH-py
rrole-3-carboxylic acid amide (F22) 1R NMR (DMSOd 6/
400 MHz) d ppm 0.90 (d, J=6.58 Hz, 6H), 1.80-1.95 (m,
IH), 2.48 (m, 2H), 6.35 (bs, 2H), 6.80 (bs, IH), 7.01
(d, J=5.24 Hz, IH), 7.19 (d, J=8.17 Hz, 2H), 7.25 (d,
J=2.56 Hz, IH), 7.28 (bs, IH), 7.56 (d, J=8.17 Hz,
2H), 8.19 (d, J=5.24 Hz, IH), 11.56 (bs, IH); ESI (+)
MS: m/z 336 (MH +) . Example 50
5-(2-Amino-pyrimidin-4-yl)-2-(2-chloro-4-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F23) 1 NMR
(DMSOd 6/ 400 MHz) d ppm 6.38 (bs, 2H), 6.72 (bs, IH),
6.92 (d, J=5.24 Hz, IH), 7.22-7.33 (m, 2H), 7.35 (d,
J=2.56 Hz, IH), 7.45-7.54 (m, 2H), 8.22 (d, J=5.24 Hz,
IH), 11.95 (bs, IH); ESI (+) MS: m/z 336 (MH +) .
Example 51
5-(2-Amino-pyrimidin-4-yl)-2-(2,5-dimethyl-phenyl)-lH-
pyrrole-3-carboxylic acid amide (F24) 1U NMR (DMSOd 6/
400 MHz) d ppm 2.1 l(s, 3H) 2.31(s, 3H) 6.41 (bs, 2H)
6.70 (bs, IH) 6.83(bs, IH) 6.98 (d, J=5.37 Hz, IH)
7.1-7.18 (m, 3H) 7.34 (d, J=2.68 Hz, IH) 8.19(d,
J=5.37 Hz, IH) 11.74 (bs, IH); ESI (+) MS: m/z 308 (MH
+) .Example 52
S-fl-Amino-pyrimidin^-vD-l-fS-chloro-l-methyl-phenvD-l
H-pyrrole-S-carboxylic acid amide (F25) 1U NMR (DMSOd
6/ 400 MHz) d ppm 2.12 (s, 3H), 6.35 (bs, 2H), 6.73
(bs, IH), 6.93 (d, J=5.24 Hz, IH), 7.22 (bs, IH),
7.25-7.30 (m, 2H), 7.32-7.36 (m, 2H), 8.20 (d, J=5.24
Hz, IH), 11.85 (bs, IH); ESI (+) MS: m/z 328 (MH+) .
Example 53
S-^-Amino-pyrimidin^-yl^-^^-dichloro-phenylMH-pyrrole-
S-carboxylic acid amide (F26) See Ex. 19. Example 54
5-(2-Amino-pyrimidin-4-yl)-2-(5-chloro-2-fluoro-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F27) 1U NMR
(DMSOd 6/ 400 MHz) d ppm 6.37 (bs, 2H) 6.80 (bs, IH)
6.93 (d, J=5.24 Hz, IH) 7.28 (t, J=9.21 Hz, IH) 7.33
(d, J=2.44 Hz, IH) 7.44 (bs, IH) 7.47 (ddd, J=8.84,
4.33, 2.80 Hz, IH) 7.55 (dd, J=6.22, 2.68 Hz, IH) 8.22
(d, J=5.24 Hz, IH) 11.98 (bs, IH); ESI (+) MS: m/z 332
(MH+) . Example 55
5-(2-Amino-pyrimidin-4-yl)-2-(2-fluoro-4-methyl-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F28) 1U NMR
(DMSOd 6/ 400 MHz) d ppm 2.37 (s, 3H), 6.37 (bs, 2H),
6.73 (bs, IH), 6.95 (d, J=5.24 Hz, IH), 7.02-7.09 (m,
2H), 7.26 (bs, IH), 7.30 (d, J=2.56 Hz, IH), 7.37 (t,
J=7.90 Hz, IH), 8.20 (d, J=5.24 Hz, IH), 11.78 (bs,
IH); ESI (+) MS: m/z 312 (MH+) . Example 56
5-(2-Amino-pyrimidin-4-yl)-2-(2-fluoro-5-methyl-phenyl
)-lH-pyrrole-3-carboxylic acid amide (F29) 1U NMR
(DMSOd 6/ 400 MHz) d ppm 2.33 (s, 3H) 6.42 (bs, 2H)
6.75 (bs, IH) 6.97 (d, J=5.37 Hz, IH) 7.11 (dd,
J=9.88, 8.41 Hz, IH) 7.19-7.25 (m, IH) 7.31 (bs, IH)
7.30 (dd, J=6.77, 2.01 Hz, IH) 7.32 (d, J=2.44 Hz, IH)
8.21 (d, J=5.37 Hz, IH) 11.85 (bs, IH); ESI (+) MS:
m/z 312 (MH+) .Example 57
S-^-Amino-pyrimidin^-yl^-^-fluoro-S-methyl-phenylVlH-p
yrrole-S-carboxylic acid amide (F30) 1R NMR (DMSOd 6/
400 MHz) d ppm 2.27 (d, J=I. 7 1 Hz, 3H) 6.39 (bs, 2H)
6.74 (bs, IH) 6.95 (d, J=5.24 Hz, IH) 7.12 (t, J=7.56
Hz, IH) 7.28 (bs, IH) 8.20 (d, J=5.37 Hz, IH) 11.81
(bs, IH); ESI (+) MS: m/z 312 (MH+) . Example 58
5-(^-Amino-pyrimidin-4-yl)-2-(3-chloro-2-fluoro-3-meth
yl-phenyl)-lH-pyrrole-3- carboxylic acid amide (F32) 1
NMR (DMSOd 6/ 400 MHz) d ppm 2.26 (s, 3H), 6.41 (bs,
2H), 6.80 (bs, IH), 6.95 (d, J=5.24 Hz, IH), 7.32 (d,
J=2.32 Hz, IH), 7.33-7.37 (m, IH), 7.38-7.47 (m, 2H),
8.21 (d, J=5.24 Hz, IH), 11.95 (bs, IH); ESI (+) MS:
m/z 346 (MH+) . Example 59
S-^-Amino-pyrimidin^-yl^-^-chloro^-fluoro-phenylMH-pyr
role-S-carboxylic acid amide (F33) 1R NMR (DMSOd 6/
400 MHz) d ppm 6.41 (bs, 2H) 6.81 (bs, IH) 6.94 (d,
J=5.24 Hz, IH) 7.23-7.27 (m, IH) 7.35 (d, J=2.44 Hz,
IH) 7.42 (bs, IH) 7.43-7.47 (m, IH) 8.23 (d, J=5.24
Hz, IH) 12.02 (bs, IH); ESI (+) MS: m/z 332 (MH+) .
Example 60
S-^-Amino-pyrimidin^-yl^-^^-dichloro-phenyQ-lH-pyrrole
-S-carboxylic acid amide (F34) 1 NMR (DMSOd 6/ 400
MHz) d ppm 6.35 (bs, 2H), 6.73 (bs, IH), 6.90 (d, J
=5.24 Hz, IH), 7.34 (bs, IH), 7.38-7.42 (m, 2H),
7.65-7.70 (m, 2H), 8.21 (d, J =5.24 Hz, IH), 12.00
(bs, IH); ESI (+) MS: m/z 349 (MH +) . Example 61
5-(2-Amino-pyrimidin-4-yl)-2-(2-fluoro-3-methoxy-pheny
l)-lH-pyrrole-3- carboxylic acid amide (F35) 1U NMR
(DMSOd 6/ 400 MHz) d ppm 3.86 (s, 3H) 6.39 (bs, 2H)
6.74 (bs, IH) 6.95 (d, J =5.24 Hz, IH) 6.99-7.03 (m,
IH) 7.12-7.16 (m, IH) 7.18-7.20 (m, IH) 7.29 (bs, IH)
7.30 (d, J =2.44 Hz, IH) 8.21 (d, J =5.24 Hz, IH)
11.86 (bs, IH); ESI (+) MS: m/z 328 (MH +) .Example 62
S-^-Amino-pyrimidin^-yl^-benzorblthiophen-S-yl-lH-pyrr
ole-S-carboxylic acid amide (Gl 5) Example 63
2-Bromo-5-(3-fluoro-pyridin-4-yl)-lH-pyrrole-3-carboxy
lic acid amide (R3) and 5-
(3-fluoro-pyridin-4-yl)-2-phenyl-lH-pyrrole-3-carboxyl
ic acid amide (El) 37 R3 E1 (R=H) Step 1: Condensation
to cyanoester (35) Ethylcyanoacetate (715 mL, 6.7
mmol) was added to a suspension of sodium metal (154
mg, 6.7 mmol) in 20 mL of anhydrous EtOH at O 0C. The
solution was stirred until sodium dissolved
completely. The solvent was evaporated and the solid
was added to a solution of bromoketone 11 (2 g, 6.7
mmol) and DIEA (1.16 mL, 6.7 mmol) in 40 mL of
anhydrous THF. The mixture was stirred overnight at
rt. The solvent was evaporated, the residue was
suspended in water and extracted with DCM. The organic
extracts were dried (Na SOzO and the crude material
was purified by flash chromatography (DCM/MeOH 98:2)
to afford
2-cyano-4-(3-fluoro-pyridin-4-yl)-4-oxo-butyric acid
ethyl ester as an oil. 1U NMR (DMSOd 6/ 400 MHz) d ppm
1.22 (t, J=7.07 Hz, 3H), 3.78 (m, 2H), 4.20 (q, J=7.07
Hz, 2H), 4.61 (t, J=5.37 Hz, IH), 7.81 (m, IH), 8.64
(dd, J=1.22, 5.00 Hz, IH), 8.82 (d, J=2.56 Hz, IH);
ESI (+) MS: m/z 251(MH +) . Step 2: Formation of the
pyrrole ring (36) A solution of cyanoester 35 (1.0 g,
4 mmol) in anhydrous Et O (3 mL) and DCM (2 mL) was
added to 33% HBr in AcOH (12 mL), cooled at 00C. The
reaction mixture was stirred for 3 h, the precipitate
was filtered, washed with acetone and MeOH
andneutralized with 7N NH3 in MeOH. The solvent was
evaporated to give 1.0 g (80%) of
2-bromo-5-(3-fluoro-pyridin-4-yl)-lH-pyrrole-3-carboxy
lic acid ethyl ester as a solid. 1R NMR (DMSOd 6/ 400
MHz) d ppm 1.26 (t, J=7.07 Hz, 3H), 4.20 (q, J=7.07
Hz, 2H), 7.08 (d, J=3.53 Hz, IH), 7.30 (bs, IH), 7.83
(m, IH), 8.39 (dd, J=0.85, 5.12 Hz, IH), 8.55 (d,
J=3.41 Hz, IH); ESI (+) MS: m/z 314 (MH+) . Step 3 :
Saponification to carboxylic acid (37) Ester 36 was
dissolved in 8 mL of EtOH and 8 mL of IM aq NaOH and
heated at 1000C for 6 h. The product was precipitated
with AcOH, the solid was filtered and washed with
acetone to afford 700 mg (77%) of
2-bromo-5-(3-fluoro-pyridin-4-yl)-lH-pyrrole-
3-carboxylic acid. 1R NMR (DMSO-d 6/ 400 MHz) d ppm
6.98 (d, J=5.12 Hz, IH), 7.81 (q, J=5.12 Hz, IH), 8.13
(d, J=5.60 Hz, IH), 8.25 (d, J=4.02 Hz, IH); MS: m/z
284 [M-H]. Step 4: Condensation to amide (R3) Acid 37
(1.68 mmol) was dissolved in anhydrous THF (20 mL) in
the presence of DIEA (1.27 mL, 7.30 mmol). To the
solution, cooled to 0 0C, EDCI (1.0 g, 5.5 mmol) and
HOBT-NH3 (812 mg, 5.34 mmol) were added. The reaction
mixture was left overnight at rt. The solvent was
evaporated, water was added and the slurry was
extracted with DCM. The crude was purified by flash
chromatography (DCM/MeOH 98:2) to yield 2-
bromo-5-(3-fluoro-pyridin-4-yl)-lH-pyrrole-3-carboxyli
c acid amide as a yellow solid (42% yield). 1 NMR
(DMSO-d 6/ 400 MHz) d ppm 7.09 (s, 2H) 7.35 (s, IH)
7.98 (d, J=4.83 Hz, IH) 8.47 (d, J=4.84 Hz, IH) 8.61
(d, J=0.91 Hz, IH) 12.05 (s, IH); ESI (+) MS: m/z
285(MH +) . Step 5: Suzuki coupling to amide (El) To a
solution of amide R3 (0.8 mmol) in deoxygenated
toluene/EtOH 1:1 (10 mL), deoxygenated IM aq Na COs
(2.2 mL, 2.2 mmol), LiCl (2.7 mmol), phenyl boronic
acid (1.4 mmol) and (PhSP) PdCl (6 mg) were added and
the mixture was stirred at 1000C until disappearance
of the starting material. The solvent was evaporated
and the crude was purified by flash chromatography
(eluant: DCM/MeOH 95:5). When required the product was
dissolved in EtOH, treated with 2N HCl in Et O until
precipitation of the hydrochloride salt which was
filtered affording
5-(3-fluoro-pyridin-4-yl)-2-phenyllH- pyrrole-3
-carboxylic acid amide (74% yield).Example 64
2-(4-Methoxy-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbo
xylic acid amide (A12) 38 R=4-methoxy To ester 30 (40
mg, 0.135 mmol), dissolved in deoxygenated
EtOH/toluene 1:1 (2 mL), 4-methoxy phenyl boronic acid
(31 mg, 0.2 mmol), LiCl (17 mg, 0.4 mmol),
deoxygenated IM aq Na2CO3 (340 mL, 0.34 mmol) and
(Ph3P)2PdCl 2 ( 1 mg) were added and the reaction
mixture was stirred at reflux until disappearance of
the starting material (2.5 h). The solvent was
evaporated, water was added and the slurry was
extracted with DCM and washed with water. The organic
layers were dried (Na SOzO and the crude was purified
by flash chromatography (DCM/MeOH 95:5) to afford 28
mg (70%) of
2-(4-methoxy-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbo
xylic acid ethyl ester 38 as a solid. 1U NMR (DMSO-d
6/ 400 MHz) d ppm 1.20 (t, J=7.00 Hz, 3H), 3.82 (s,
3H), 4.10 (q, J=7.00 Hz, 2H), 7.10 (d, J=8.80 Hz, 2H),
7.70 (d, J=8.80 Hz, 2H), 7.68 (s, IH), 8.25 (d, J=6.40
Hz, 2H), 8.70 (d, J=6.40 Hz, 2H), 12.30 (s, IH); ESI
(+) MS: m/z 323 (MH +) . Ester 38 can be transformed
in amide A12 as already described in Example 1.
Example 65
5-pyridin-4-yl-2-p-tolyl-lH-pyrrole-3-carboxylic acid
amide (A9) Step 1: Condensation to amide (39)Acid 31
(500 mg, 1.87 mmol) was loaded on Rink Amide MBHA
resin (1.38 g, 0.935 mmol, theoretical loading
0.68mmol/g) by stirring with DIEA (0.65 mL, 3.74
mmol), EDCI (537 mg, 2.8 mmol) and HOBT (379 mg, 2.8
mmol) in 20 mL of DMF at rt overnight. The
substitution rate was 78% and the resin had been
previously cleaved with 20% piperidine in DMF. Step 2:
Suzuki coupling to amides (40) 



The supported amide 39 (100 mg, 0.052 mmol) was heated
at 1000C overnight with 4- methylphenylboronic acid
(35 mg, 0.26 mmol), LiCl (9 mg, 0.208 mmol), Cs2CO3
(85 mg, 0.26 mmol) and (PhP3)2PdCl2 (7.0 mg, 0.01
mmol) in 2 mL of deoxygenated DMF and 0.1 mL of
deoxygenated water. Step 3: Cleavage to amides (A9)
Amide 40 was cleaved with TFA/DCM 95:5. The solution
was concentrated and the crude was purified by
preparative HPLC to afford
5-pyridin-4-yl-2-p-tolyl-lH-pyrrole- 3-carboxylic acid
amide as a solid (yield: 54%). 1U NMR (DMSO-d 6/ 400
MHz) d ppm 2.37 (s, 3H), 7.00 (bs, 2H), 7.25 (d,
J=8.00 Hz, 2H), 7.34 (d, J=2.56 Hz, IH), 7.58 (d,
J=8.00 Hz, 2H), 7.79 (d, J=6.22 Hz, 2H), 8.56 (d,
J=6.22 Hz, 2H), 11.85 (s, IH); ESI (+) MS: m/z 278
(MH+) . The above procedure was employed to synthesize
the following compounds. Example 66
2-(3-Methoxy-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbo
xylic acid amide (All) 1U NMR (DMSO-de/ 400 MHz) d ppm
3.83 (s, 3H), 6.66 (bs, 2H), 7.28 (m, 3H), 7.40 (m,
2H), 8.24 (d, J=6.82 Hz, 2H), 9.11 (d, J=6.82 Hz, 2H),
12.32 (s, IH); ESI (+) MS: m/z 294 (MH+) . Example 67
2-(2-Nitro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxy
lic acid amide (A13) 1U NMR (DMSO-d 6/ 400 MHz) d ppm
6.96 (bs, 2H), 7.37 (s, IH), 7.58-7.65 (m, 4H), 7.79
(m, IH), 8.07 (dd, J=1.22, 8.17 Hz, IH), 8.55 (d,
J=6.22 Hz, 2H), 12.19 (s, IH); ESI (+) MS: m/z 309
(MH+) .Example 68
2-(3-Nitro-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxy
lic acid amide (A14) 1U NMR (DMSOd 6/ 400 MHz) d ppm
7.30 (bs, 2H), 7.35 (d, J=2.69 Hz, IH), 7.76 (m, 3H),
8.15 (m, IH), 8.22 (m, IH), 8.58 (dd, J=1.58, 4.63 Hz,
2H), 8.61 (t, J=I. 8 1 Hz, IH), 12.07 (s, IH); ESI (+)
MS: m/z 309 (MH+) . Example 69
5-Pyridin-4-yl-2-o-tolyl-lH-pyrrole-3-carboxylic acid
amide (A7) 1U NMR (DMSOd 6/ 400 MHz) d ppm 2.19 (s,
3H), 6.78 (bs, 2H), 7.25-7.38 (m, 5H), 7.64 (d, J=5.90
Hz, 2H), 8.50 (d, J=5.90 Hz, 2H), 11.90 (s, IH); ESI
(+) MS: m/z 278 (MH+) . Example 70
5-Pyridin-4-yl-2-m-tolyl-lH-pyrrole-3-carboxylic acid
amide (A8) 1U NMR (DMSOd 6/ 400 MHz) d ppm 2.20 (s,
3H), 6.90 (bs, 2H), 7.20-7.40 (m, 5H), 7.70 (d, J=6.00
Hz, 2H), 8.55 (d, J=6.00 Hz, 2H), 11.88 (s, IH); ESI
(+) MS: m/z 278 (MH+) . Example 71
2-Furan-3-yl-5-pyridin-4-yl-lH-pyrrole-3-carboxylic
acid amide (C2) 1U NMR (DMSOd 6/ 400 MHz) d ppm 7.17
(s, IH), 7.30 (bs, 2H), 7.64 (s, IH), 7.77 (s, IH),
8.03 (d, J=6.30 Hz, 2H), 8.52 (s, IH), 8.69 (d, J=6.30
Hz, 2H), 11.88 (s, IH); ESI (+) MS: m/z 254 (MH+) .
Example 72
5-Pyridin-4-yl-2-thiophen-3-yl-lH-pyrrole-3-carboxylic
acid amide (Cl) 1U NMR (DMSOd 6/ 400 MHz) d ppm 7.30
(bs, 2H), 7.57 (d, J=2.56 Hz, IH), 7.62 (m, 2H), 8.03
(d, J=6.50 Hz, 2H), 8.14 (m, IH), 8.66 (d, J=6.50 Hz,
2H), 12.01 (s, IH); ESI (+) MS: m/z 270 (MH+) .
Example 73
2-(2,5-Dimethyl-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-ca
rboxylic acid amide (A19) 1U NMR (DMSOd 6/ 400 MHz) d
ppm 2.12 (s, 3H), 2.31 (s, 3H), 6.72 (bs, 2H), 7.13
(m, 2H), 7.29 (d, J=2.81 Hz, IH), 7.62 (dd, J=1.58,
4.63 Hz, 2H), 8.48 (dd, J=1.58, 4.63 Hz, 2H), 11.86
(s, IH); ESI (+) MS: m/z 292 (MH+) .Example 74
2-(23-Dimethyl-phenyr)-5-pyridin-4-yl-lH-pyrrole-3-car
boxylic acid amide (A20) 1U NMR (DMSOd 6/ 400 MHz) d
ppm 2.06 (s, 3H), 2.31 (s, 3H), 6.65 (bs, 2H), 7.16-
7.32 (m, 4H), 7.63 (d, J=5.40 Hz, 2H), 8.49 (d, J=5.40
Hz, 2H), 11.88 (s, IH); ESI (+) MS: m/z 292 (MH+) .
Example 75
2-(3,4-Dimethyl-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-ca
rboxylic acid amide (A21) 1U NMR (DMSOd 6/ 400 MHz) d
ppm 2.28 (s, 3H), 2.55 (s, 3H), 7.20 (m, IH), 7.22 (d,
J=2.81 Hz, IH), 7.38 (m, IH), 7.43 (s, IH), 7.69 (d,
J=5.85 Hz, 2H), 8.51 (m, 2H), 11.72 (s, IH); ESI (+)
MS: m/z 292 (MH+) . Example 76
2-(3-Acetylamino-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-c
arboxylic acid amide (A18) 1U NMR (DMSOd 6/ 400 MHz) d
ppm 2.06 (s, 3H), 6.99 (bs, 2H), 7.28 (m, IH), 7.36
(m, IH), 7.57 (d, J=2.44 Hz, IH), 7.65 (d, J=8.17 Hz,
IH), 7.79 (s, IH), 8.03 (d, J=6.20 Hz, 2H), 8.66 (d,
J=6.20 Hz, 2H), 10.05 (s, IH), 12.21 (s, IH); ESI (+)
MS: m/z 321 (MH+) . Example 77
2-(2-Cyano-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxy
lic acid amide (A22) 1U NMR (DMSOd 6/ 400 MHz) d ppm
6.88 (bs, 2H), 7.39 (s, IH), 7.59 (m, IH), 7.64 (m,
3H), 7.75 (t, J=7.19 Hz, IH), 7.88 (d, J=7.08 Hz, IH),
8.56 (d, J=4.75 Hz, 2H), 12.21 (s, IH); ESI (+) MS:
m/z 289 (MH+) . Example 78
2-(3-Cyano-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carboxy
lic acid amide (A23) 1U NMR (DMSOd 6/ 400 MHz) d ppm
6.99 (bs, 2H), 7.32 (d, J=2.56 Hz, IH), 7.64 (t,
J=7.56 Hz, IH), 7.69 (d, J=6.10 Hz, 2H), 7.82 (m, 2H),
8.03 (m, 2H), 8.14 (m, IH), 8.56 (d, J=6.10 Hz, 2H),
11.95 (s, IH); ESI (+) MS: m/z 289 (MH+) . Example 79
2-(3-Acetyl-phenyl)-5-pyridin-4-yl-lH-pyrrole-3-carbox
ylic acid amide (Al 6) 1U NMR (DMSOd 6/ 400 MHz) d ppm
2.64 (s, 3H), 6.94 (bs, 2H), 7.31 (d, J=2.68 Hz, IH),
7.57 (t, J=7.80 Hz, IH), 7.70 (dd, J=I. 59, 4.64 Hz,
2H), 7.93 (m, 2H), 8.28 (t, J=I. 7 1 Hz, IH), 8.54 (m,
2H), 11.94 (s, IH); ESI (+) MS: m/z 306 (MH+) .Example
80
2-(3-Hydroxymethyl-phenyr)-5-pyridin-4-yl-lH-pyrrole-3
-carboxylic acid amide (A17) 1U NMR (DMSOd 6/ 400 MHz)
d ppm 4.57 (s, 2H), 5.25 (s, IH), 6.90 (bs, 2H), 7.29
(d, J=2.68 Hz, IH), 7.36 (m, 2H), 7.52 (m, IH), 7.58
(s, IH), 7.74 (d, J=5.90 Hz, 2H), 8.53 (d, J=5.90 Hz,
2H), 11.86 (s, IH); ESI (+) MS: m/z 294 (MH+) .
Example 81
5-(2-Amino-pyrimidin-4-yl)-2-o-tolyl-lH-pyrrole-3-carb
oxylic acid amide (F2) F2 (R=2-Me) Step 1:
Condensation to amide (41) Acid 34 (20 mg, 0.07 mmol)
was loaded on Rink Amide MBHA resin (52 mg, 0.035
mmol, theoretical loading 0.68 mmol/g) by stirring
with DIEA (24 mL, 0.14 mmol), EDCI (20 mg, 0.105 mmol)
and HOBT (14 mg, 0.105 mmol) in 1.5 mL of DMF
overnight at rt. The resin had been previously cleaved
with 20% piperidine in DMF. Step 2: Suzuki coupling
and cleavage to amides (F2) Supported amide 41 (0.035
mmol), 2-methylphenylboronic acid (24 mg, 0.175 mmol),
LiCl (6 mg, 0.14 mmol), Cs2CO3 (57 mg, 0.175 mmol) and
(PhP3)2PdCl2 (5.0 mg, 0.07 mmol) in 1 mL of DMF and 50
mL H O were heated at 1000C overnight. The product
supported on the resin was cleaved with TFA/DCM 95:5.
The solution was concentrated and the crude was
purified by preparative HPLC to afford
5-(2-amino-pyrimidin-4-yl)-
2-o-tolyl-lH-pyrrole-3-carboxylic acid amide as a
solid. The above procedure was employed to synthesize
the following compounds. Example 82
5-(2-Amino-pyrimidin-4-yl)-2-(2-ethyl-phenyl)-lH-pyrro
le-3-carboxylic acid amide F3 1U NMR (DMSO-d6/ 400
MHz) d ppm 0.99 (t, J=7.56 Hz, 3H), 2.50 (m, 2H), 6.30
(bs, 2H), 6.67 (bs, 2H), 6.93 (d, J=5.24 Hz, IH), 7.23
(m, 2H), 7.30-7.40 (m, 3H), 8.15 (d, J=5.24 Hz, IH),
11.77 (bs, IH); ESI (+) MS: m/z 308 (MH+) .Example 83
S-^-Amino-pyrimidin^-yl^-^-fluoro-pheny
-lH-pyrrole-S-carboxylic acid amide (F4) 1U NMR (DMSOd
6/ 400 MHz) d ppm 6.92 (bs, 2H), 7.27 (m, 3H),
7.45-7.54 (m, 2H), 7.62 (bs, IH), 7.84 (bs, 2H), 8.28
(d, J=6.58 Hz, IH), 12.41 (bs, IH); ESI (+) MS: m/z
298 (MH+) . Example 84
S-^-Amino-pyrimidin^-yr^-naphthalen-l-yl-lH-pyrrole-S-
carboxylic acid amide (F5) 1U NMR (DMSOd 6/ 400 MHz) d
ppm 6.33 (bs, 2H), 6.65 (bs, 2H), 6.96 (d, J=5.27 Hz,
IH), 7.40-7.60 (m, 5H), 7.98 (m, 2H), 8.17 (d, J=5.27
Hz, IH), 11.95 (bs, IH); ESI (+) MS: m/z 330 (MH+) .
Example 85
5-(2-Amino-pyrimidin-4-yl)-2-naphthalen-2-yl-lH-pyrrol
e-3-carboxylic acid amide F61 1U NMR (DMSOd 6/ 400
MHz) d ppm 6.37 (bs, 2H), 6.87 (bs, IH), 7.05 (d,
J=5.24 Hz, IH), 7.32 (d, J=2.32 Hz, IH), 7.39 (bs,
IH), 7.51-7.59 (m, 2H), 7.78 (dd, J=8.41, 1.71 Hz,
IH), 7.88-7.97 (m, 3H), 8.16 (d, J=I. 22 Hz, IH), 8.23
(d, J=5.24 Hz, IH), 11.80 (bs, IH); ESI (+) MS: m/z
330 (MH +) . Example 86
5-(2-Amino-pyrimidin-4-yl)-2-(4-phenoxy-phenyl)-lH-pyr
role-3-carboxylic acid amide (F7) 1 NMR (DMSOd 6/ 400
MHz) d ppm 6.35 (bs, 2H), 6.81 (bs, IH), 6.98-7.11 (m,
5H), 7.15-7.21 (m, IH), 7.27 (d, J=2.19 Hz, IH), 7.34
(bs, IH), 7.40-7.46 (m, 2H), 7.67 (d, J=8.90 Hz, 2H),
8.20 (d, J=5.24 Hz, IH), 11.62 (bs, IH); ESI (+) MS:
m/z 372 (MH +) .Example 87
S-^-Amino-pyrimidin^-yP^-biphenyM-yl-lH-pyrrole-S-carb
oxylic acid amide (F8) 1U NMR (DMSO-d 6/ 400 MHz) d
ppm 6.35 (bs, 2H), 6.85 (bs, IH), 6.90-7.15 (m, 5H),
7.15-7.25 (m, 2H), 7.34 (bs, IH), 7.40-7.45 (m, 2H),
7.70 (d, J=8.90 Hz, 2H), 8.18 (d, J=5.24 Hz, IH),
11.73 (bs, IH); ESI (+) MS: m/z 356 (MH+) . Example 88
S-^-Amino-pyrimidin^-yP^-biphenyl-S-yl-lH-pyrrole-S-ca
rboxylic acid amide (F9) 1U NMR (DMSOd 6/ 400 MHz) d
ppm 6.89 (bs, 2H), 7.02 (d, J=5.24 Hz, IH), 7.30 (d,
J=2.44 Hz, IH), 7.34-7.43 (m, 2H), 7.46-7.53 (m, 4H),
7.61-7.68 (m, 2H), 7.74 (d, J=SAl Hz, 2H), 7.96 (t,
J=1.70 Hz, IH), 8.21 (d, J=5.24 Hz, IH), 11.78 (bs,
IH); ESI (+) MS: m/z 356 (MH+) . Example 89
5-(2-Amino-pyrimidin-4-yl)-2-biphenyl-2-yl-lH-pyrrole-
3-carboxylic acid amide (FlO) 1U NMR (DMSOd 6/ 400
MHz) d ppm 6.33 (bs, 2H), 6.90 (bs, IH), 7.03 (d,
J=5.24 Hz, IH), 7.28 (d, J=2.44 Hz, IH), 7.34-7.56 (m,
6H), 7.56-7.79 (m, 4H), 8.20 (d, J=5.24 Hz, IH), 11.78
(bs, IH); ESI (+) MS: m/z 356 (MH +) . Example 90
S-^-Amino-pyrimidin^-yr^-^-methoxy-phenyQ-lH-pyrrole-S
-carboxylic acid amide (FIl) 1U NMR (DMSOd 6/ 400 MHz)
d ppm 3.75 (s, 3H), 6.34 (bs, 2H), 6.69 (bs, IH),
6.88- 7.04 (m, 3H), 7.08 (d, J=6.10 Hz, IH), 7.23 (d,
J=2.56 Hz, IH), 7.32-7-41 (m, 2H), 8.16 (d, J=5.37 Hz,
IH), 11.50 (bs, IH); ESI (+) MS: m/z 310 (MH+) .
Example 91 5-(2-Amino-pyrimidin-4-yl)-2-benzo [1,31
dioxol-5-yl-lH-pyrrole-3-carboxylic acid amide (F12)
1U NMR (DMSOd 6/ 400 MHz) d ppm 6.06 (s, 2H), 6.35
(bs, 2H), 6.82 (bs, IH), 6.97 (d, J=8.05 Hz, IH), 7.01
(d, J=5.24 Hz, IH), 7.16 (dd, J=8.05, 1.34 Hz, IH),
1.23-1.25 (m, 3H), 8.20 (d, J=5.24 Hz, IH), 11.52 (bs,
IH); ESI (+) MS: m/z 324 (MH+) .Example 92
S-^-Amino-pyrimidin^-yl^-fS-chloro-thiophen^-ylVlH-pyr
role-S-carboxylic acid amide (G4) 1U NMR (DMSOd 6/ 400
MHz) d ppm 6.40 (bs, 2H), 6.98 (bs, IH), 7.03 (d,
J=5.24 Hz, IH), 7.11 (d, J=3.20 Hz, IH), 7.32 (s, IH),
7.59 (bs, IH), 7.63 (d, J=3.20 Hz, IH), 8.23 (d,
J=5.24 Hz, IH), 11.70 (bs, IH); ESI (+) MS: m/z 320
(MH+) . Example 93
S-^-Amino-pyrimidin^-yl^-benzorblthiophen^-yl-lH-pyrro
le-S-carboxylic acid amide (G5) 1U NMR (DMSOd 6/ 400
MHz) d ppm 6.42 (bs, 2H), 6.99 (bs, IH), 7.08 (d,
./=5.12 Hz, IH), 7.32 (s, IH), 7.33-7.41 (m, 2H), 7.56
(bs, IH), 7.84 (bs, IH), 7.91-8.03 (m, 2H), 8.25 (d,
J=5.12 Hz, IH), 11.82 (bs, IH); ESI (+) MS: m/z 336
(MH+) . Example 94
S-^-Amino-pyrimidin^-yl^-benzorblthiophen-S-yl-lH-pyrr
ole-S-carboxylic acid amide (G6 1U NMR (DMSOd 6/ 400
MHz) d ppm 6.35 (bs, 2H), 6.76 (bs, IH), 6.99 (d,
J=5.24 Hz, IH), 7.20 (s, IH), 7.35-7.42 (m, 3H),
7.51-7.57 (m, IH), 7.90 (s, IH), 8.00-8.06 (m, IH),
8.20 (d, J=5.24 Hz, IH), 11.91 (bs, IH); ESI (+) MS:
m/z 336 (MH+) . Example 95
S-^-Amino-pyrimidin^-yr^-benzofuran^-yl-lH-pyrrole-S-c
arboxylic acid amide (G9) 1 NMR (DMSOd 6/ 400 MHz) d
ppm 6.53 (bs, 2H), 7.07 (bs, IH), 7.11 (d, J=5.12 Hz,
IH), 7.27 (td, J= 7.56, 0.98 Hz, IH), 7.34 (td, J=
7.56, 0.98 Hz, IH), 7.42 (s, IH), 7.61 (dd, J=7.56,
0.98 Hz, IH), 7.65 (bs, IH), 7.70 (dd, J=7.56, 0.98
Hz, IH), 7.87 (d, J=0.98 Hz, IH), 8.26 (d, J=5.12 Hz,
IH), 11.61 (bs, IH); ESI (+) MS: m/z 320 (MH+) .
Example 96
5-(2-Amino-pyrimidin-4-yl)-2-dibenzofuran-l-yl-lH-pyrr
ole-3-carboxylic acid amide (GlO) 1U NMR (DMSOd 6/ 400
MHz) d ppm 6.52 (bs, 2H), 6.82 (bs, IH), 7.03 (d,
J=5.38 Hz, IH), 7.36 (bs, IH), 7.38-7.56 (m, 3H),
7.64-7.73 (m, 2H), 8.16 (dd, J=7.68, 1.22 Hz, IH),
8.19 (d, J=7.68 Hz, IH), 8.24 (d, J=5.38 Hz, IH),
12.00 (bs, IH); ESI (+) MS: m/z 370 (MH+) .Example 97
5-(2-Amino-pyrimidin-4-yl)-2-pyridin-3-yl-lH-pyrrole-3
-carboxylic acid amide (GIl) 1U NMR (DMSOd 6/ 400 MHz)
d ppm 6.63 (bs, 2H), 7.23 (d, J=5.24 Hz, IH), 7.15
(bs, IH), 7.32-7.38 (m, IH), 7.66 (s, IH), 7.85-7.91
(m, IH), 8.20 (d, J=5.24 Hz, IH), 8.28 (bs, IH),
8.60-8.66 (m, IH), 8.77-8.86 (m, IH), 11.37 (s, IH);
ESI (+) MS: m/z 281 (MH+) . Example 98
5-(2-Amino-pyrimidin-4-yl)-2-pyridin-2-yl-lH-pyrrole-3
-carboxylic acid amide (G12) 1U NMR (DMSOd 6/ 400 MHz)
d ppm 6.62 (bs, 2H), 7.03 (d, J=5.12 Hz, IH), 7.16
(bs, IH), 7.33-7.40 (m, 2H) 7.86-7.93 (m, IH), 8.25
(d, J=5.12 Hz, IH), 8.28 (bs, IH), 8.43 (d, J=8.17 Hz,
IH), 8.62-8.67 (m, IH), 11.29 (s, IH); ESI (+) MS: m/z
281 (MH+) . Example 99
5-(3-Fluoro-pyridin-4-yl)-2-o-tolyl-lH-pyrrole-3-carbo
xylic acid amide (E2) Step 1: Condensation to amide
(42) Acid 37 (50 mg, 0.175 mmol) was loaded on Rink
Amide MBHA resin (128 mg, 0.087 mmol, theoretical
loading 0.68 mmol/g) using DIEA (61 mL, 0.35 mmol),
EDCI (50 mg, 0.26 mmol), HOBT (35 mg, 0.26 mmol) in
2.5 mL of DMF. The reaction mixture was stirred
overnight at rt. The resin had been first cleaved with
20% piperidine in DMF. Step 2: Suzuki coupling and
cleavage to amides (E2) Supported amide 42 (0.087
mmol), 2-methylphenylboronic acid (60 mg, 0.44 mmol), 



LiCl (15 mg, 0.35 mmol), Cs2CO3 (142 mg, 0.435 mmol)
and (PhP3)2PdCl2 (12 mg, 0.0175 mmol) in 1.5 mL of DMF
and 75 mL of H2O were heated at 1000C overnight. The
product supported on the resin was cleaved with
TFA/DCM 95:5. The solution was concentrated and the
crude material was purified by preparative HPLC to
afford 5-(3-
fluoro-pyridin-4-yl)-2-o-tolyl-lH-pyrrole-3-carboxylic
acid amide as a white solid.1U NMR (DMSOd 6/ 400 MHz)
d ppm 2.16 (s, 3H), 6.86 (bs, 2H), 7.23 (bs, IH),
7.18- 7.38 (m, 4H), 7.91-7.98 (m, IH), 8.39 (d, J=5.12
Hz, IH), 8.56 (d, J=3.41 Hz, IH), 11.95 (bs, IH); ESI
(+) MS: m/z 296 (MH+) . Example 100
S-Pyridin^-yl-lH-pyrrole-S-carboxylic acid amide (Pl)
Step 1: Formation of pyrrole ring (43) To a solution
of cianoester 29 (550 mg, 2.37 mmol) in Et2O ( 1 mL)
at O0C, 4N HCl in dioxane (6 mL, 23.7 mmol) was added
dropwise. The reaction mixture was left for 10 min at
0 0C and then stirring was continued at rt for 6 h.
The solid was filtered and washed with Et2O to yield
500 mg (84%) of 2-chloro-5-pyridin-4-yl-lH-pyrrole-3-
carboxylic acid ethyl ester as a yellow solid. The
product was used without further purification. 1U NMR
(DMSO-d6/ 400 MHz) d ppm 1.34 (t, J=7.07 Hz, 3H), 4.27
(q, J=7.07 Hz, 2H), 7.73 (s, IH), 8.25 (d, J=5.61 Hz,
2H), 8.78 (m, 2H); ESI (+) MS: m/z 251 (MH+) . Step 2:
Dehalogenation to ester (44) A mixture of ester 43
(630 mg, 2.2 mmol) in 30 mL of MeOH, HCOONH4 (1.26 g,
19.8 mmol) and 10% Pd/C (630 mg) was stirred at rt
under argon until disappearance of the starting
material. The catalyst was removed by filtration
through celite and the filtrate concentrated.
Saturated aq NaHCO was added and the slurry was
extracted with EtOAc affording 300 mg (63%) of
5-pyridin-4-yl-lH-pyrrole-3-carboxylic acid ethyl
ester as a solid. 1U NMR (DMSO-d6/ 400 MHz) d ppm 1.30
(t, J=7.07 Hz, 3H), 4.24 (q, J=7.07 Hz, 2H), 7.20 (m,
IH), 7.63 (m, IH), 7.68 (dd, J=I. 50, 4.60 Hz, 2H),
7.20 (m, IH), 7.63 (m,IH), 7.68 (dd, J=I. 50, 4.60 Hz,
2H), 8.52 (dd, J=I. 50, 4.60 Hz, 2H), 12.27 (s, IH);
ESI (+) MS: m/z 217 (MH+) . Step 3: Saponification to
acid (45) Ester 44 (200 mg, 0.92 mol) in 4M aq NaOH
(4.6 mL) and EtOH (4 mL) was heated at 100 0C for 1 h.
The reaction mixture was cooled to 00C and the product
was precipitated by adding cone HCl. The solid was
filtered to obtain 160 mg (78%) of 5-pyridin-4-yllH-
pyrrole-3-carboxylic acid as a white solid. 1U NMR
(DMSO-de/ 400 MHz) d ppm 7.60 (s, IH), 7.81 (m, IH),
8.14 (d, J=5.49 Hz, 2H), 8.72 (m, 2H), 12.70 (s, IH);
MS: m/z 187 [M-H]. Step 4: Condensation to amide (Pl)
To a solution of acid 45 (137 mg, 0.61 mmol) in DIEA
(213 mL, 1.22 mmol) and anhydrous THF (8 mL), cooled
at 00C, EDCI (175 mg, 0.09 mmol) and HOBT-NH3 (137 mg,
0.9 mmol) were added and the solution was stirred
overnight at rt. The solution was concentrated, water
was added and the product was extracted with DCM. The
organic layer was washed with water, dried and
concentrated to give a solid that was triturated with
Et O to afford 50 mg (44%) of
5-pyridin-4-yl-lH-pyrrole-3- carboxylic acid amide. 1U
NMR (DMSO-de/ 400 MHz) d ppm 6.98 (bs, 2H) 7.61 (bs,
IH) 7.79-7.82 (m, IH) 8.06 (d, J=6.58 Hz, 2H) 8.71 (d,
J=6.83 Hz, 2H) 12.57 (s, IH); ESI (+) MS: m/z 188
(MH+) . Example 101
l-Ethyl-l-phenyl-S-pyridin^-yl-lH-pyrrole-S-carboxylic
acid amide (Dl) To a solution of amide Al (R=H, 3 1
mg, 0.1 18 mmol) in DMF (0.5 mL), Cs2CO3 (100 mg,
0.235 mmol) and EtI (19 mL, 0.235 mmol) were added.
The mixture was treated with microwaves at 600C for 15
min ("cooling while heating" technique) then the
solvent was removed. To the residue EtOAc and water
were added, the layers were separated, the aqueous
layer was extracted with EtOAc and the combined
organic layerswere washed with water, dried (Na SOzO,
filtered and concentrated. The crude material was
purified by flash chromatography (DCM/MeOH 95:5),
affording the title compound. This was suspended in
MeOH and acidified to pH 1 with 1.25M HCl in MeOH.
After solvent removal the residue was treated with Et
O, the resulting solid was filtered, washed with Et O
and dried, affording the hydrochloric salt of
l-ethyl-2-
phenyl-5-pyridin-4-yl-lH-pyrrole-3-carboxylic acid
amide (9 mg, 26% yield). 1R NMR (DMSO-d 6/ 400 MHz) d
ppm 0.88 (t, J=7.13 Hz, 3H) 4.02 (q, J=7.1 1 Hz, 2H)
6.86 (s, 2H) 7.29 (s, IH) 7.39-7.58 (m, 5H) 7.95 (d,
J=6.58 Hz, 2H) 8.80 (d, J=6.71 Hz, 2H); ESI (+) MS:
m/z 292 (MH +) . Example 102
4-Methyl-2-phenyl-5-pyridin-4-yl-lH-pyrrole-3-carboxyl
ic acid amide (Bl) Step 1: Formation of pyrrole ring
(47) 2-Bromo-l-pyridin-4-yl-propan-l-one hydrobromide
46 (0.6 g, 2 mmol) was added to a mixture of
3-oxo-3-phenyl-propionic acid ethyl ester 2 (R=H, 0.3
g, 1.56 mmol) in 300 mL of dry THF and NaH (0.18 g) at
0 0C. The solution was left at 00C for 1 h and then
stirred at 500C for 4 h. The solvent was removed and
the residue was dissolved in 20 mL of EtOH, ammonium
acetate (0.7 g, 9.3 mmol) was added and the reaction
mixture was left overnight at rt. The reaction mixture
was concentrated, water was added and the slurry
extracted with EtOAc. The combined organic layers were
washed with water, dried (Na SOzO, filtered and
concentrated. The crude was purified by flash
chromatography (DCM/MeOH 95:5) affording 170 mg (36%)
of 4-methyl-2-phenyl-5-
pyridin-4-yl-lH-pyrrole-3-carboxylic acid ethyl ester
as a solid.1U NMR (DMSOd 6 / 300 MHz) d ppm 1.08 (t,
J=7.03 Hz, 3H) 2.41 (s, 3H) 4.08 (q, J=7.03 Hz, 2H)
7.21-7.71 (m, 7H) 8.58 (dd, J=4.69, 1.76 Hz, 2H) 11.77
(s, IH); ESI (+) MS: m/z 307 (MH+) . Step 2:
Decarboxylation to pyrrole (48) Ester 47 (0.17 g, 0.56
mmol), dissolved in 1.5 mL of EtOH and 2.2 mL of 4M aq
NaOH, was heated at 100 0C until decarboxylation was
complete (5 h). The reaction mixture was concentrated,
water was added and the slurry extracted with EtOAc.
The combined organic layers were washed with water,
dried (Na SOzO, filtered and concentrated to yield
4-(3-methyl-5-phenyl-lH-pyrrol-2-yl)-pyridine as a
white solid (92 mg, 70%). 1R NMR (DMSO-de / 400 MHz) d
ppm 2.30 (s, 3H) 6.52-6.54 (m, IH) 7.18-7.26 (m, IH)
7.35-7.43 (m, 2H) 7.58 (dd, J=4.69, 1.76 Hz, 2H)
7.73-7.79 (m, 2H) 8.53 (dd, /=4.69, 1.47 Hz , 2H)
11.21 (s, IH); ESI (+) MS: m/z 235 (MH+) . Step 3:
Formation of sulfamic acid (49) To pyrrole 48 (90 mg,
0.39 mmol), dissolved in CH3CN (3 mL), ClSO 2NCO was
added and the reaction mixture was stirred at rt until
disappearance of starting material. Water was added
and pH was adjusted to 8 with 10% aq KOH. After
extraction with EtOAc (x 2) and concentration under
reduced pressure of the aqueous solution, the
precipitate was filtered, washed with little water and
dried. Obtained (4-methyl-2-phenyl-5-pyridin-4-
yl-lH-pyrrole-3-carbonyl)-sulfamic acid as a white
solid (90% yield). 1 NMR (DMSO-de/ 400 MHz) d ppm 2.27
(s, 3H) 7.22-7.34 (m, IH) 7.34-7.45 (m, 2H) 7.55 (dd,
J=4.76, 1.59 Hz, 2H) 7.62-7.66 (m, 2H) 8.54 (dd,
J=4.63, 1.46 Hz, 2H) 9.28 (s, IH) 11.29 (s, IH); MS:
m/z 356 [M-H]. Step 4: Formation of amides (Bl) Acid
49 was hydrolized by dissolution in cone. HCl at rt.
The acidic aqueous solution was basified with 2N NaOH
and extracted with EtOAc (x 3). The crude product was
purified by flash chromatography (DCM/MeOH 95:5, then
93:7) affording 4-methyl-2-
phenyl-5-pyridin-4-yl-lH-pyrrole-3-carboxylic acid
amide in 85% yield. 1U NMR (DMSO-de / 500 MHz) d ppm
2.41 (s, 3H) 7.39 (t, J=7.48 Hz, IH) 7.47 (t, J=7.48
Hz, 2H) 7.71 (d, J=7.32 Hz, 2H) 8.16 (d, J=7.02 Hz,
2H) 8.73 (d, J=7.02 Hz, 2H); ESI (+) MS: m/z 278 (MH+)
.Example 103
2-[4-(4-Methyl-piperazin-l-yl)-phenyl]-5-pyridin-4-yl-
lH-pyrrole-3-carboxylic acid ethyl ester (51) A
mixture of ester 50 (30 mg, 0.08 mmol, obtained as
described in Example 1), Pd(OAc) 2 ( 1 mg, 0.0045
mmol), (2-biphenylyl)dicyclohexylphosphine (3 mg,
0.008 mmol), BuONa (16 mg, 0.17 mmol),
1-methylpiperazine (60 mL, 0.54 mmol), in toluene ( 1
mL) and anhydrous DMF (0.2 mL) was subdued to the
action of microwaves at 1300C for 20 min. After
filtration on celite and aqueous work-up (EtOAc/water)
the crude
2-[4-(4-methyl-piperazin-l-yl)-phenyl]-5-pyridin-4-yl-
lH-pyrrole-3-carboxylic acid ethyl ester was obtained.
1U NMR (DMSO-d6/ 400 MHz) d ppm 1.25 (t, J=7.07 Hz,
3H), 2.86 (bs, 3H), 3.11-3.54 (m, 8H), 4.20 (q, J=7.07
Hz, 2H), 7.12 (d, J=8.80 Hz, 2H), 7.64 (d, J=8.80 Hz,
2H), 7.78-7.82 (m, IH), 8.34-8.41 (m, 2H), 8.75 (d,
J=6.46 Hz, 2H), 12.49 (bs, IH); ESI (+) MS: m/z 391
(MH+) . Employing the above procedure and starting
from the corresponding bromophenyl ester derivatives,
obtained described in Example 1, the following
compounds have been prepared:
2-(3-Morpholin-4-yl-phenyl)-5-pyridin-4-yl-lH-pyrrole-
3-carboxylic acid ethyl ester (52) 1U NMR (DMSO-d6/
400 MHz) d ppm 1.19 (t, J=7.07 Hz, 3H) 3.14-3.20 (m,
4H) 3.73- 3.79 (m, 4H) 4.13 (q, J=7.07 Hz, 2H) 7.01
(dd, J=8.17, 2.19 Hz, IH) 7.08 (d, J=7.68 Hz, IH) 7.18
(t, J=I. 70 Hz, IH) 7.26 (d, J=2.80 Hz, IH) 7.31 (t,
J=7.93 Hz, IH) 7.77 (dd, J=4.69, 1.52 Hz, 2H) 8.51 (d,
J=5.85 Hz, 2H) 12.03 (bs, IH); ESI (+) MS: m/z 306
(MH+) .
2-(4-Morpholin-4-yl-phenyl)-5-pyridin-4-yl-lH-pyrrole-
3-carboxylic acid ethyl ester (53) ESI (+) MS: m/z 306
(MH+) .Using the procedure already described in
Example 1 the above esters were respectively hydro
lyzed to the following acids:
2-r4-(4-Methyl-piperazin-l-yl)-phenyll-5-pyridin-4-yl-
lH-pyrrole-3-carboxylic acid (54) 1U NMR (DMSOd 6/ 400
MHz) d ppm 2.83 (bs, 3H), 3.09-3.53 (m, 8H), 7.10 (d,
J=8.80 Hz, 2H), 7.63 (d, J=8.80 Hz, 2H), 7.92 (s, IH),
8.05-8.21 (m, 2H), 8.58-8.69 (m, 2H), 12.23 (bs, IH);
ESI (+) MS: m/z 361 [M-H].
2-(3-Morpholin-4-yl-phenyl)-5-pyridin-4-yl-lH-pyrrole-
3-carboxylic acid (55) 1U NMR (DMSOd 6/ 400 MHz) d ppm
3.13-3.17 (m, 4H) 3.73-3.78 (m, 4H) 6.90 (dt, J=7.19,
2.13 Hz, IH) 7.10 (s, IH) 7.22 (s, IH) 7.24 (s, IH)
7.43 (s, IH) 7.71 (dd, J=4.76, 1.59 Hz, 2H) 8.46 (d,
J=6.22 Hz, 2H) 11.52 (bs, IH); MS: m/z 348 [M-H].
2-(4-Morpholin-4-yl-phenyl)-5-pyridin-4-yl-lH-pyrrole-
3-carboxylic acid (56) MS: m/z 348 [M-H]. By the
standard amidation method already described in Example
1, the above acids were respectively transformed into
the following amides: Example 104
2-[4-(4-Methyl-piperazin-l-yl)-phenyll-5-pyridin-4-yl-
lH-pyrrole-3-carboxylic acid amide (A24) 1U NMR (DMSOd
6/ 400 MHz) d ppm 2.82 (bs, 3H), 3.15-3.52 (m, 8H),
7.08 (d, J=8.80 Hz, 2H), 7.67 (d, J=8.80 Hz, 2H), 7.94
(s, IH), 7.97-8. 11 (m, 2H), 8.56-8.72 (m, 2H), 12.04
(bs, IH); ESI (+) MS: m/z 362 (MH+) . Example 105
2-(3-Morpholin-4-yl-phenyl)-5-pyridin-4-yl-lH-pyrrole-
3-carboxylic acid amide hydrochloride (A25) 1U NMR
(DMSOd 6/ 400 MHz) d ppm 3.14-3.21 (m, 4H) 3.74-3.79
(m, 4H) 7.04 (dd, J=8.23, 2.13 Hz, IH) 7.15 (d, J=7.68
Hz, IH) 7.31 (s, IH) 7.33 (t, J=7.93 Hz, IH) 7.71 (d,
J=2.56 Hz, IH) 8.23 (d, J=6.71 Hz, 2H) 8.73 (d, J=6.95
Hz, 2H) 12.34 (bs, IH) 15.08 (bs, IH); ESI (+) MS: m/z
349 (MH+) .Example 106
l-^-Morpholin^-yl-phenylVS-pyridin-^yl-lH-pyrrole-S-ca
rboxylic acid amide (A26) 1U NMR (DMSOd 6/ 400 MHz) d
ppm 3.15-3.20 (m, 4H), 3.73-3.79 (m, 4H), 6.82 (bs,
IH), 6.99 (d, J=8.80 Hz, 2H), 7.08 (bs, IH), 7.23 (d,
J=2.68 Hz, IH), 7.56 (d, J=8.80 Hz, 2H), 7.68 (d,
J=6.35 Hz, 2H), 8.49 (d, J=6.35 Hz, 2H), 11.63 (bs,
IH); ESI (+) MS: m/z 349 (MH+) . Example 107
5-(2-Amino-pyrimidin-4-yl)-2-phenyl-lH-pyrrole-3-carbo
xylic acid methylamide (Ml) To a solution of acid 16
(R=H, 20 mg, 0.07 mmol) in anhydrous DMF, CDI (25 mg,
2 eq.) was added and the mixture stirred at 45C for 1
h. After cooling to rt the solution was treated with
0.5 mL of 33% MeNH in EtOH. The mixture was stirred
overnight, filtered and the filtrate was poured into
water. After extraction with EtOAc (x 2) the organic
layer was concentrated, dissolved in EtOH and treated
with excess 1.25M HCl in MeOH. Et O was added and the
yellow crystalline solid was filtered, washed with Et
O and recovered. Obtained 8 mg (37% yield) of
5-(2-amino-pyrimidin-4-yl)-2-
phenyl-lH-pyrrole-3-carboxylic acid methylamide. 1R
NMR (DMSO-d 6/ 400 MHz) d ppm 2.70 (d, J=4.63 Hz, 3H)
7.36 (d, J=6.58 Hz, IH) 7.39-7.49 (m, 3H) 7.53 (d,
J=2.44 Hz, IH) 7.64-7.70 (m, 2H) 7.84 (bs, 3H) 8.02
(bq, J=4.51 Hz, IH) 8.29 (d, J=6.46 Hz, IH) 12.20 (bs,
IH); ESI (+) MS: m/z 294 (MH+) . The above procedure
was employed to synthesize the following
compounds.Example 108
S-^-Amino-pyrimidin^-yD^-phenyl-lH-pyrrole-S-carboxyli
c acid isopropylamide (M2) 1R NMR (DMSOd 6/ 400 MHz) d
ppm 1.09 (t, J=6.58 Hz, 6H), 3.93-4.06 (m, IH), 6.36
(bs, 2H), 7.04 (d, J=5.24 Hz, IH), 7.23 (d, J=2.44 Hz,
IH), 7.30-7.43 (m, 3H), 7.59- 7.67 (m, 3H), 8.21 (d,
J=5.24 Hz, IH), 11.61 (bs, IH); ESI (+) MS: m/z 322
(MH+) . Example 109
5-(2-Amino-pyrimidin-4-yl)-2-phenyl-lH-pyrrole-3-carbo
xylic acid benzylamide (M3) 1 NMR (DMSOd 6/ 400 MHz) d
ppm 4.37 (d, J=6. 10 Hz, 2H), 6.37 (bs, 2H), 7.05 (d,
J=5.24 Hz, IH), 7.18-7.44 (m, 9H), 7.64 (d, J=8.30 Hz,
2H), 8.21 (d, J=5.24 Hz, IH), 8.48 (t, J=6.10 Hz, IH),
11.70 (bs, IH); ESI (+) MS: m/z 370 (MH+) . Example
110
5-(2-Amino-pyrimidin-4-yl)-2-phenyl-lH-pyrrole-3-carbo
xylic acid cyclohexylmethyl-amide (M4) 1R NMR (DMSOd
6/ 400 MHz) d ppm 0.79-0.94 (m, 2H), 1.06-1.27(m, 4H),
1.40-4.52 (m, IH), 1.57-1.74 (m, 4H), 2.99 (t, J=6.46
Hz, 2H), 6.36 (bs, 2H), 7.04 (d, J=5.24 Hz, IH), 7.23
(d, J=2.44 Hz, IH), 7.29-7.46 (m, 3H), 7.63 (d, J=8.15
Hz, 2H), 7.82 (t, J=5.85 Hz, IH), 8.21 (d, J=5.24 Hz,
IH), 11.63 (bs, IH); ESI (+) MS: m/z 376 (MH+) .
Example 111
5-(2-Amino-pyrimidin-4-yl)-2-phenyl-lH-pyrrole-3-carbo
xylic acid phenethylamide (M5) 1R NMR (DMSOd 6/ 400
MHz) d ppm 2.80 (t, J=7.35 Hz, 2H), 3.42 (q, J=7.35
Hz, 2H), 6.37 (bs, 2H), 7.03 (d, J=5.24 Hz, IH),
7.18-7.42 (m, 9H), 7.60 (d, J=8.30 Hz, 2H), 7.98 (t,
J=7.35 Hz, IH), 8.21 (d, J=5.24 Hz, IH), 11.65 (bs,
IH); ESI (+) MS: m/z 384 (MH+) .Example 112 Synthesis
of
5-(2-amino-pyrimidin-4-yl)-2-phenyl-thiophene-3-carbox
ylic acid amide (Sl) Step 1: ketoester alkylation (57)
To a stirred solution of 3-oxo-3-phenyl-propionic acid
ethylester 2 (2 g, 10 mmol) and NaH ( 1 g, 2.5 eq, 25
mmol) in dry THF (200 mL) at 00C,
l-(2-amino-pyrimidin-4-yl)-2- bromo-ethanone 14 (3.56
g, 1.2 eq, 12 mmol) was added. The reaction mixture
was stirred at 00C for 30 min, then more 14 (0.5 eq,
1.48 g) was added and the reaction mixture was stirred
at rt overnight. After solvent removal, the residue
was diluted in DCM and washed with brine, dried
(NaiSCU) and the solvent removed under reduced
pressure to give
4-(2-amino-pyrimidin-4-yl)-2-benzoyl-4-oxo-butyric
acid ethyl ester (3.27 g, 97%). ESI (+) MS: m/z 328
(MH+) . Step 2: ring formation (58 + 59) 



A mixture of ester 57 (3.27 g, 10 mmol) and Lawesson's
reagent (2.43 g, 0.66 eq, 6 mmol) in toluene (100 mL)
were refluxed under N2 for 4 h. After solvent removal,
the residue was taken up in DCM, filtered and eluted
through the Horizon system (hexane/EtOAc 9:1, then
DCM/MeOH 98:2). The mixture of thiophene and furan
derivatives was then passed through the Horizon system
again (DCM/MeOH 99:1) to give a first fraction of the
thiophene derivative 58 (250 mg) and a second fraction
of the furan derivative 59 (236 mg) as yellow solids.
5-(2-Amino-pyrimidin-4-yl)-2-phenyl-thiophene-3-carbox
ylic acid ethyl ester (58) 1U NMR (DMSOd 6 / 400 MHz)
d ppm: 1.14 (t, 3H), 4.16 (q, 2H), 6.73 (m, 2H),
7.20(d, IH), 7.53 (m, 5H), 8.18 (s, IH), 8.30 (d, IH);
ESI (+) MS: m/z 326 (MH+)
.5-(2-Amino-pyrimidin-4-yl)-2-phenyl-furan-3-carboxyli
c acid ethyl ester (59) 1U NMR (DMSOd 6 / 400 MHz) d
ppm: 1.29 (t, 3H), 4.27 (q, 2H), 6.76 (m, 2H), 7.07
(d, IH), 7.52 (m, 3H), 8.03 (m, 2H), 8.34 (d, IH); ESI
(+) MS: m/z 310 (MH +) . Step 3 : Saponification to
carboxylic acid (60) To a solution of ester 58 (220
mg, 0.68 mmol) in 1:1 H2CVEtOH (9 mL), 4M aq NaOH (10
eq) was added and the mixture stirred at 1000C for 1
h. After cooling to rt, the solution was acidified
with 2M HCl yielding
5-(2-amino-pyrimidin-4-yl)-2-phenylthiophene-
3-carboxylic acid as a solid which was filtered,
washed with water and dried under reduced pressure
(185 mg, 90%). 1U NMR (DMSO-de / 400 MHz) d ppm 7.28
(d, IH), 7.43-7.58 (m, 5H), 8.25 (s, IH), 8.31 (d,
IH); ESI (+) MS: m/z 296 [M-H]. Step 4: Condensation
to amide (Sl) To a mixture of acid 60 (185 mg, 0.62
mmol) and DIEA (218 mL, 1.26 mmol, 2 eq) in dry THF (4
mL), EDCI (141.7 mg, 0.93 mmol) and HOBT.NH 3 (141.5
mg, 0.93 mmol) were added at 00C. The reaction mixture
was stirred at rt overnight. After solvent evaporation
the residue was taken up with DCM and washed with
water. The organic layers were dried (Na SOzO,
concentrated and the obtained solid was purified by
reprecipitation with DCM/hexane to give
5-(2-amino-pyrimidin-4-yl)-2-phenylthiophene-
3-carboxylic acid amide as a yellow solid (87 mg,
48%). 1U NMR (DMSO-de / 400 MHz) d ppm: 6.69 (bs, 2H),
7.10 (d, IH), 7.38-7.44 (m, 5H), 7.56 (d, 2H), 7.71
(bs, IH), 8.29 (d, IH); ESI (+) MS: m/z 297 (MH +) .
Example 113 Synthesis of
5-(2-amino-pyrimidin-4-yl)-2-phenyl-furan-3-carboxylic
acid amide (Tl) Step 1: Saponification to carboxylic
acid (61) To a solution of ester 59 (221 mg, 0.71
mmol) in 1:1 H2O/EtOH (9 mL), 4M aq NaOH (10 eq) was
added and the reaction mixture was stirred at 1000C
for 1 h. After cooling to rt, the solution was
acidified with 2M HCl yielding
5-(2-amino-pyrimidin-4-yl)-2-phenyl-furan-3-carboxylic
acid as a white solid which was filtered, washed with
water and dried under reduced pressure (quant.). 1U
NMR (DMSOd 6 / 400 MHz) d ppm 6.75 (d, 2H), 7.06 (d,
IH), 7.51 (m, 3H), 8.0 (d, 2H), 8.33 (d, IH); ESI (+)
MS: m/z 280 [M-H]. Step 2: Condensation to amide (Tl)
To a mixture of acid 61 (172 mg, 0.61 mmol) and DIEA
(213 mL, 1.22 mmol) in dry THF (4 mL), EDCI (139.6 mg,
0.92 mmol) and HOBT.NH 3 (140 mg, 0.92 mmol) were
added at 00C. The reaction mixture was stirred at rt
overnight. After solvent evaporation the residue was
taken up with DCM and washed with water. The aqueous
phase was extracted with EtOAc, the organic layer was
dried (Na SOzO and concentrated to give 5-
(2-amino-pyrimidin-4-yl)-2-phenyl-furan-3-carboxylic
acid amide as a yellow solid (80 mg, 48%). 1U NMR
(DMSOd 6 / 400 MHz) d ppm: 6.69 (bs, 2H), 7.01 (d,
IH), 7.41-7.48 (m, 4H), 7.53 (s, IH), 7.92 (bs, IH),
8.05 (d, 2H), 8.33 (d, IH); ESI (+) MS: m/z 281 (MH +)
. Example 114 5-(2-Amino-
5-bromo-pyrimidin-4-yl)-2-phenyl-lH-pyrrole-3-carboxyl
ic acid amide (N2) To amide F l (280 mg, 1 mmol) in
DMF (2 mL), NBS (180 mg, 1 mmol) was added and the
mixture was stirred at rt for 15 h . The reaction
mixture was poured into stirred water, the precipitate
was filtered, washed thoroughly and dried. Obtained
the title compound as a yellow solid (270 mg, 75%). 1U
NMR (DMSO-d 6 / 400 MHz) d ppm 6.65 (s, 2H) 6.89 (s,
IH) 7.23-7.46 (m, 4H) 7.64-7.68 (m, 2H) 7.64 (d,
J=2.68 Hz, IH) 7.64 (d, J=2.68 Hz, IH) 8.35 (s, IH)
11.27 (s, IH); ESI (+) MS: m/z 358 (MH+) . The above
procedure was employed to synthesize, from F4, the
following compound:Example 115
5-(2-Amino-S-bromo-pyrimidin^-vD-l-fl-fluoro-phenvD-lH
-pyrrole-S-carboxylic acid amide (N8) 1U NMR (DMSOd 6/
400 MHz) d ppm 6.60 (bs, 2H), 6.80 (bs, IH), 7.18-7.30
(m, 2H), 7.31-7.56 (m, 3H), 7.71 (s, IH), 8.36 (s,
IH), 11.55 (bs, IH); ESI (+) MS: m/z 377 (MH+) . The
above procedure was employed to synthesize from Fl the
following compound, using N-chloro succinimide as the
halogenating agent, in DMF at 1000C for 20 h (72%
yield). Example 116
5-(2-Amino-S-chloro-pyrimidin-^vD-l-phenyl-lH-pyrrole-
S-carboxylic acid amide (Nl) 1U NMR (DMSOd 6/ 400 MHz)
d ppm 6.62 (s, 2H) 6.88 (s, IH) 7.31-7.46 (m, 4H) 7.58
(d, J=2.68 Hz, IH) 7.58 (d, J=2.68 Hz, IH) 7.64-7.69
(m, 2H) 8.27 (s, IH) 11.27 (s, IH); ESI (+) MS: m/z
314 (MH+) . The above procedure was employed to
synthesize, from F4, the following compound: Example
117
5-(2-Amino-S-chloro-pyrimidin-^yD-l-fl-fluoro-phenyD-l
H-pyrrole-S-carboxylic acid amide (N7) 1 NMR (DMSOd 6/
400 MHz) d ppm 6.58 (bs, 2H), 6.81 (bs, IH), 7.19-7.31
(m, 2H), 7.36-7.59 (m, 3H), 7.67 (s, IH), 8.29 (s,
IH), 11.60 (bs, IH); ESI (+) MS: m/z 332 (MH+) .
Example 118
5-(2-Amino-pyrimidin-4-yl)-4-iodo-2-phenyl-lH-pyrrole-
3-carboxylic acid amide (N3) To amide Fl (140 mg, 0.5
mmol) in DMF ( 1 mL), NIS ( 110 mg, 0.5 mmol) was
added and the mixture was stirred at rt for 4 h. The
reaction mixture was poured into stirredwater, the
precipitate was filtered, washed thoroughly and dried.
Obtained the title compound as a greenish solid (145
mg, 72%). 1U NMR (DMSOd 6 / 400 MHz) d ppm: 6.57 (s,
2H) 7.3 1-7.37 (m, 2H) 7.39 (s, IH) 7.40-7.47 (m, 2H)
7.56 (s, IH) 7.62-7.68 (m, 2H) 8.31 (d, J=5.37 Hz, IH)
11.74 (s, IH); ESI (+) MS: m/z 406 (MH +) . Example
119
5-(2-Amino-pyrimidin-4-yl)-4-chloro-2-phenyl-lH-pyrrol
e-3-carboxylic acid amide (Zl) Step 1: Protection of
aminopyrimidine (62) A solution of amide F l (850 mg,
3 mmol), (Boc) 2O (1.7 g, 8 mmol) and DMAP (50 mg) in
THF (20 mL) and DMF ( 1 mL) was stirred at room
temperature for 48 hours. The mixture as poured into
water and the precipitate was filtered. It was
dissolved in ethyl acetate, washed with water, dried
(Na SOzO and concentrated. The residue, composed by a
mixture of mono-, di- and tri-Boc derivatives, was
purified by flash chromatography (EtOAc/n-hexane 9:1)
affording the di-Boc derivative 62 (14%). ESI (+) MS:
m/z 480 (MH +) . Step 2: Chlorination of pyrrole ring
(63) A solution of amide 62 (165 mg, 0.34 mmol) and
N-chlorosuccinimide (46 mg, 0.34 mmol) in DMF ( 1 mL)
was stirred at 1000C for 2 hours. After cooling the
mixture was poured into stirred water, extracted with
ethyl acetate, washed with water, dried (Na SOzO and
concentrated. The residue was purified by flash
chromatography (EtOAc/n-hexane 5:1) affording 63 (80
mg, 45%). ESI (+) MS: m/z 514 (MH +) .Step 3:
Deprotection of aminopyrimidine (Zl) To a solution of
63 (80 mg, 0.156 mmol) in MeOH ( 1 mL), 4N HCl in
dioxane (3 mL) was added and the mixture was stirred
at room temperature for 20 hours and then at 500C for
1 hour. After concentration diethyl ether was added
under stirring and the mixture stirred for 30 minutes.
The precipitate was filtered, washed with diethyl
ether and dried. Obtained the title compound (45 mg,
82%). 1U NMR (DMSO-d6/ 400 MHz) d ppm 6.47 (bs, 2H), 7
.15 (d, J=5.24 Hz, IH), 7.35 (t, J=8.50 Hz, IH),
7.39-7.45 (m, 3H), 7.60 (bs, IH), 7.64 (d, J=8.54 Hz,
2H), 8.29 (d, J=5.24 Hz, IH), 11.64 (bs, IH); ESI (+)
MS: m/z 314 (MH+) . Example 120
5-(2-Amino-5-bromo-pyrimidin-4-yl)-4-bromo-2-phenyl-lH
-pyrrole-3-carboxylic acid amide (N4) To amide Fl (140
mg, 0.5 mmol) in DMF (1.5 mL), NBS (180 mg, 1 mmol)
was added and the mixture was stirred at rt for 15 h.
The reaction mixture was poured into stirred water,
the precipitate was filtered, washed thoroughly and
dried. Obtained the title compound as orange solid
(195 mg, 90%). 1U NMR (DMSO-d6 / 400 MHz) d ppm 6.96
(s, 2H) 7.28-7.34 (m, IH) 7.35 (s, IH) 7.38-7.45 (m,
2H) 7.48 (s, IH) 7.56-7.63 (m, 2H) 8.46 (s, IH) 12.01
(s, IH); ESI (+) MS: m/z 438 (MH+) . The above
procedure was employed to synthesize, from Fl, the
following compound, using N-iodo succinimide as the
halogenating agent. Example 121
5-(2-Amino-5-iodo-pyrimidin-4-yr)-4-iodo-2-phenyl-lH-p
yrrole-3-carboxylic acid amide (N5) 1U NMR (DMSO-d6/
400 MHz) d ppm 6.91 (bs, 2H), 7.25-7.33 (m, IH), 7.35
(bs, 2H), 7.38-7.46 (m, 2H), 7.59 (d, J=8.30 Hz, 2H),
8.57 (s, IH), 11.96 (s, IH); ESI (+) MS: m/z 532 (MH+)
.Example 122
5-(2-Amino-5-bromo-pyrimidin-4-yl)-4-iodo-2-phenyl-lH-
pyrrole-3-carboxylic acid amide (N6) To amide N3 (120
mg, 0.3 mmol) in DMF (1.5 mL), NBS (60 mg, 0.34 mmol)
was added and the mixture was stirred at rt for 15 h.
The reaction mixture was poured into stirred water,
the precipitate was filtered, washed thoroughly and
dried. Obtained the title compound as orange solid
(83%). 1R NMR (DMSOd 6 / 400 MHz) d ppm: 6.95 (s, 2H)
7.24-7.34 (m, 2H) 7.36-7.46 (m, 3H) 7.55-7.61 (m, 2H)
8.45 (s, IH) 12.01 (s, IH); ESI (+) MS: m/z 485 (MH+)
. Example 123
5-(2-Amino-5-bromo-pyrimidin-4-yl)-4-iodo-2-phenyl-lH-
pyrrole-3-carboxylic acid amide (N6) To amide N2 (243
mg, 0.68 mmol) in DMF (1.5 mL), NIS (160 mg, 0.71
mmol) was added and the mixture was stirred at 500C
for 4 h, then overnight at rt. The reaction mixture
was poured into stirred water, the precipitate was
filtered, washed thoroughly and dried. The title
compound was obtained as orange solid (270 mg,
82%).Example 124
5-(2-Amino-pyrimidin-4-yl)-2-phenyl-4-vinyl-lH-pyrrole
-3-carboxylic acid amide (Ol) To a stirred solution of
N3 (50 mg, 0.125 mmol) in dioxane (5 mL) and DMF (0.5
mL), 2,6-dimethyl-4-ter-butyl phenol (5 mg), palladium
tetrakis (5 mg) and tributylvinyl stannane (145 mL)
were added. The mixture was warmed at 1100C for 8
hours, cooled and concentrated. The crude product was
purified by flash chromatography (DCM/MeOH 20:1)
affording the title compound as a pale yellow solid
(24% yield). 1R NMR (DMSOd 6 / 400 MHz) d ppm: 5.15
(dd, J=11.58, 2.07 Hz, IH), 5.64 (dd, J=I 1.58, 1.95
Hz, IH), 6.49 (bs, 2H), 6.97 (d, J=5.24 Hz, IH),
7.28-7.37 (m, 2H), 7.40- 7.57 (m, 3H), 7.61-7.71 (m,
3H), 8.23 (d, J=5.24 Hz, IH), 11.40 (bs, IH); ESI (+)
MS: m/z 306 (MH+) . Example 125
5-(2-Amino-pyridin-4-yl)-2-phenyl-lH-pyrrole-3-carboxy
lic acid amide (Ul) Step 1: Pyrrole ring formation
(65) To a solution of ketoester 2 (350 mg, 2 mmol) in
THF (45 mL) at 00C, NaH (180 mg, 4.5 mmol) was added
and the mixture was stirred for 20 min at 00C.
Bromoketone hydrochloride 64 (635 mg, 2 mmol) was
added and the reaction mixture was stirred at 00C for
2 hours, then at room temperature for 2 hours. After
solvent removal, absoluteethanol (25 mL) and ammonium
acetate (500 mg, 6.5 mmol) were added and the mixture
was stirred at room temperature for 20 hours. The
solvent was removed and the residue was taken up with
ethyl acetate and water. The organic phase was dried
and charged for flash chromatography (eluant: DCM/MeOH
95:5). Obtained 5-(2-chloropyridin-
4-yl)-2-phenyl-lH-pyrrole-3-carboxylic acid ethyl
ester (340 mg, 50%). 1R NMR (DMSOd 6 / 400 MHz) d ppm:
1.19 (t, J=7.07 Hz, 3H), 4.14 (q, J=7.07 Hz, 2H),
7.38-7.52 (m, 4H), 7.62-7.68 (m, 2H), 7.80 (d, J=5.37,
IH), 7.97 (s, IH), 8.33 (d, J=5.37 Hz, IH), 12.37 (bs,
IH); ESI (+) MS: m/z 327 (MH+) . Step 2: Amination of
pyridine ring (66) A mixture of ester 65 (120 mg, 0.37
mmol), t-butyl- carbamate (215 mg, 1.84 mmol),
Xantphos (16 mg, 0.028 mmol), palladium diacetate (4.1
mg, 0.0183 mmol) and cesium carbonate (240 mg, 0.73
mmol) in dioxane (3 mL) was stirred at 1400C in a
microwave cavity for 20 minutes. The crude material
was taken up with methanol, filtered through celite,
treated with ethylacetate and water, dried and
concentrated. The residue was purified by flash
chromatography (eluant: DCM/EtOAc 95:5). Obtained
5-(2-aminopyridin-
4-yl)-2-phenyl-lH-pyrrole-3-carboxylic acid ethyl
ester (45 mg, 40%). ESI (+) MS: m/z 308 (MH+) . Step 3
: Condensation to amides (Ul) A solution of ester 66
(42 mg, 0.15 mmol) in ethanol (0.5 mL) and 4N NaOH
(0.5 mL) was warmed at reflux for 2 hours. The mixture
was acidified with acetic acid and stripped under
reduced pressure. The residue, the crude acid 67, was
dissolved in DMF (2 mL) and treated with HOBT.NH3 (42
mg, 0.27 mmol), EDCI (52 mg, 0.27 mmol) and DIPEA
(0.12 mL) for 3 days at room temperature (two more
additions of the same amount of reagents after one and
two days). After concentration and aqueous work-up
with ethyl acetate, the residue was purified by
reverse phase flash chromatography on a Waters
FractionLynx System (see General Methods). Obtained
the title compound (33 mg, 80%). 1 NMR (DMSO-d6/ 400
MHz) d ppm 5.81 (bs, 2H) 6.74 (s, IH), 6.81 (bs, IH),
6.88 (d, J=5.78 Hz, IH), 7.02 (d, J=2.68 Hz, IH), 7.25
(bs, IH), 7.31-7.46 (m, 3H), 7.65 (d, J=8.17 Hz, 2H),
7.90 (d, J=5.78 Hz, IH), 11.64 (bs, IH); ESI (+) MS:
m/z 308 (MH+) .Selected compounds of formula (I),
prepared by the methods described in the examples, are
listed in Table X. The table shows the
characterization data (HRMS calculated and found) and
the structures, where the hydrogen atoms on carbons
are not shown. Table X. Structures and data for
Selected Compounds of Formula ICapsule with outer
sealing material pressurized by a fluid The present
invention generally relates to capsules for containing
beverage ingredients, to a beverage producing system
comprising such capsules as well as to methods for
producing beverages on the basis of ingredients
contained in such capsules. Note that the term
"beverage" is meant to also encompass liquid
comestibles in the framework of the present
specification and the enclosed claims. The background
of the present invention is the field of capsules
which contain beverage ingredients or other comestible
(e.g. soup) ingredients. By means of an interaction of
these ingredients with a liquid, a beverage or other
comestibles, such as for example soups, can be
produced. The interaction can be for example an
extraction, brewing, dissolution, mixing etc. process.



Such a capsule is e.g. adapted to contain ground
coffee in order to produce a coffee beverage by having
hot water under pressure enter the capsule and
draining a coffee beverage from the capsule. Systems
and methods for obtaining liquid comestibles from
capsules are for example known from EP-A-512470
(counterpart of US 5,402,707), the teaching of which
will be explained in the following.The capsule 101 as
shown in Fig. 1 has a frustoconicallyshaped cup 102
which may be filled e.g. with roasted and ground
coffee 103 and which is closed by a foil-like tear
face cover 104 welded and/or crimped to a flange-like
rim which extends laterally from the side-wall of cup
102. A capsule holder 111 comprises a flow grill 112
with relief surface element members 113. The capsule
holder 111 is accommodated in its support 115 which
has a lateral wall 124 and a bore 127 for the passage
of extracted coffee beverage. As can be seen from fig.
1 the extraction system further comprises a water
injector 107 having a water inlet channel 120 and an
annular element 108 with an internal recess of which
the shape substantially corresponds to the outer shape
of the capsule. On its outer part, the annular member
108 comprises a spring 122 holding a ring 123 for
releasing the capsule on completion of extraction. In
operation, a capsule 101 is placed in the capsule
holder 111. The water injector 107 perforates the
upper face of the cup 102. The lower tear face 104 of
the capsule rests on the radially arranged members 113
of the capsule holder 111. The water is injected
through the channel 120 of the water injector 107 and
impinges on the bed 103 of coffee. The pressure in the
capsule 101 increases and the tear face 104
increasingly follows the shape of the radial opening
relief members 113. Such radial opening relief members
could be replaced by pyramid-shaped reliefs or other
shapes of relief. When the constituent material of
thetear face reaches its breaking stress, the tear
face tears along the relief members. The extracted
coffee flows through the orifices of the flow grill
112 and is recovered in a container (not shown)
beneath the bore 127. The principles of this
extraction process as far as they can be maintained in
connection with the present invention can be
summarized as follows: - An initially sealed capsule
is inserted into a capsule enclosure space of the
machine; - The capsule enclosure space is closed by
transferring enclosing members from an opened state
into a capsule-enclosing state. - In a first wall of
the capsule at least one opening is generated and a
liquid under pressure is injected into the capsule. -
The pressure inside the capsule assists in the opening
of an outlet face of the capsule. - Water entering the
capsule through the opening in the first wall is
interacting with the ingredients contained in the
capsule while traversing the interior of the capsule
and is then made to leave the capsule through the
opened outlet face. The ingredients in the capsule
preferably constitute the ,,bottleneck" of the flow
path of the water and will therefore cause a pressure
drop between the upstream and the downstream side of
the liquid flow through the capsule, which pressure
drop can even increase during theinteraction between
the liquid and the ingredients for example due to a
swelling of the ingredients. Correspondingly it has to
be assured that the only water flow is actually taking
place through the interior of the capsule (arrow Al)
and that no water can flow from the water injector
into the interstice between the annular enclosing
member 108 and the exterior of the capsule 101 and
then to the draining bore 127 of the device. The arrow
A2 illustrates this undesired water flow path. In
other words, any water flow exterior to the capsule
101 has to encounter a substantial flow obstacle
produced by a sealing engagement being positioned in
the interstice between the annular member 108 and the
capsule 101 and in the flow path between the water
injector and the beverage outlet . In case the sealing
engagement is not working at all and water is flowing
outside the capsule without encountering a sufficient
flow resistance, the pressure necessary to cause the
tearing of the outlet face will not be built up inside
the capsule or, alternatively, the low pressure will
result in an incomplete tearing of the outlet face and
therefore a poor extraction of the substance. In such
a scenario water will be drained from the beverage
production device without having interacted or fully
interacted with the ingredients contained in the
capsule under sufficient pressure conditions. An
improvement could be thought of according to which the
sealing engagement is assisted by lining the inner
wall of the annular member with a rubber-elastic
material. According to said approach the sealing
engagement is assured by structures fixed to or
attached with thebeverage-producing device. This has
disadvantages in that after the use of a substantial
number of capsules a wearing off of the fixed sealing
means can take place such that the quality of the
produced beverage is increasingly deteriorated by
water passing the no longer properly efficient
sealing. The present invention correspondingly aims at
an improvement of the sealing engagement positioned
between the liquid inlet and the beverage draining
side of such a beverage production system. The present
invention, in one aspect, proposes to add sealing
material to the outer surface of the capsule. The
advantage is that any sealing material thus is only
used once (i.e. only with the associated capsule) such
that a proper functioning of the sealing can be
assured and no hygienic problems can occur at the
sealing member. As the sealing material is only used
once, imperfect characteristics of the sealing
material (inelasticity etc.) can be accepted. The
object is achieved by means of the features of the
independent claims . The depending claims develop
further the central idea of the present invention. A
first aspect of the invention relates to a method for
producing a beverage from an ingredient-containing
capsule. The method comprising the following steps: ,
- enclosing a sealed capsule into a capsule enclosure
space of a beverage production device by a relative
displacement of at least two enclosing members which
define the capsule enclosure space,- after the
insertion of the capsule into the capsule enclosure
space, opening an inlet face of the capsule and
injecting a fluid under pressure into the capsule in
order to open an outlet face of the capsule. The
opening of the outlet face can be assisted by the
fluid pressure inside the capsule. The capsule is
provided at its outer surface with sealing material
which is exposed to the fluid pressure in the capsule
enclosure space . - After enclosing the capsule,
having the fluid pressure reigning in the capsule
enclosure space at least partially act on the sealing
material, such that in turn the sealing material is
pressed against one of the enclosing members thus
constituting a flow resistance. The flow resistance
should be sufficient to cause a pressure build-up
inside the capsule sufficient for the
pressure-assisted opening of the outlet face of the
capsule. The fluid pressure can act on the sealing
material such that the sealing material is pressed
both against the enclosure member and the outer
surface of the capsule. The fluid pressure can press
the sealing material in a direction towards a region
at the outer surface of the capsule in which the
clearance between one of the enclosing members to the
outer surface of the capsule, measured without the
sealing material, is zero or smaller than the
clearance at the initial location of the unpressurized
sealing material. The outlet face of the capsule can
open at a pressure of more than 4 bars, preferably
more than 6 bars, mostpreferred more than 8 bars. The
two enclosing members can at least partially pinch a
portion of the sealing material and a flange-like rim
of the capsule. The displacement of the enclosure
members can follow an essentially translational
trajectory in its final approach phase. At least a
portion of the sealing material can be partially
compressed by the enclosing members when closing the
capsule enclosure space. The sealing material can be
compressed by the fluid pressure . In one possible
mode, the sealing material can be inelastic . The
inelastic sealing material can be selected from the
group comprising plastics, metal, fibres, paper,
powder, cotton, viscous paste and foamed or sintered
material and combinations thereof. The sealing
material can be plastically deformed. In another form,
the sealing material can be resilient at least in
part. The part of resilient sealing material can be
selected from the group consisting of plastics or
elastomer and combinations thereof.The sealing
material can be constituted of both inelastic material
and resilient material such as in layers,
filler-matrix or blend or other forms. For instance,
the elastic material can constitute a resilient matrix
and the inelastic material can be a filler of the
sealing material. The sealing material can be attached
to the outer face of the capsule by gluing, welding,
press-fitting and/or crimping. In another mode, the
sealing material is an integral part of the outer face
of the capsule. The sealing material can have a
thickness of 0.3mm to 2.5mm, preferably 0.5mm to 2mm.
The engaging surface of the enclosing member can be
provided with corrugations which are at least
substantially closed by the pressurized sealing
material . A further aspect of the present invention
relates to a beverage production system. The system
comprises - a capsule enclosure space which can
selectively enclose a capsule by a relative
displacement of at least two enclosing members, - a
beverage-ingredient containing capsule comprising an
outlet face, and - a fluid injection member for
injecting a fluid under pressure into the capsule, the
pressure of the fluid injection assisting in the
opening of the outlet face. The capsule is provided
with sealing material at itsouter surface. The sealing
material is geometrically arranged in order to be
exposed to the fluid pressure in the capsule enclosure
space. The capsule enclosing members and the capsule
are geometrically arranged such that at least one of
said enclosing members is engaged by the sealing
member of the capsule under the effect of the fluid
pressure being present between the outer surface of
the capsule acting on the sealing member. The sealing
material is pressed against the cooperating enclosing
member to form a flow resistance which is effective to
enable pressure inside the capsule sufficient to
assist in the opening of the outlet face. Further
advantages, features and objects of the present
invention will become apparent for the man skilled in
the art when reading the following detailed
description of embodiments of the present invention
taking in conjunction 



with the figures of the enclosed drawings. Fig.l shows
an extraction capsule known from EPA- 512470, Fig. 2
shows a system in which a capsule is placed on the
capsule holder but has not yet reached its closing
position in the beverage production device, Fig. 3
shows an enlarged in view of Fig. 2 Fig. 4 shows the
system of Figure 2 in a state, in which a capsule has
reached its closing position between a bell member and
the capsule holder,Fig. 5 shows a perspective view of
a capsule holder, a bell member and a capsule
according to the first embodiment in a position in
which the capsule has not yet reached its closing
position, Fig. 6 shows a second embodiment of the
present invention, Fig. 7 is an enlarged view of a
detail of Fig. 6 , Fig. 8 is a perspective view of the
second embodiment, Fig. 9 shows the second embodiment
in a state in which the capsule has reached its
closing position, Fig. 10 shows a third embodiment in
which the sealing member of the capsule is part of the
side wall of the capsule Fig. 11 is a detailed view of
Fig. 10, Fig. 12 shows the sealing engagement
according to the third embodiment, Fig. 13 shows a
fourth embodiment in which the sealing member is part
of the top wall member of the capsule, Fig. 14 shows
the fourth embodiment in the final state,Fig. 15 shows
an embodiment is which the sealing material is
pressurized by the fluid pressure, and Fig. 16 shows a
further embodiment in which the sealing material is
pressurized by the fluid pressure in the capsule
enclosure space . With reference to Fig. 2 now a first
detailed embodiment will be explained. Note that in
the following the invention will be explained
referring to a certain design of a capsule, i.e. a
design according to which the capsule comprises a
cup-like base body and a closing foil member. However,
it is to be understood than other designs of the
capsule are viable, such as e.g. capsules having a
lenticular form with two essentially matching and
opposing walls (e.g. foils) being sealed at the e.g.
ring-shaped edge. Generally a capsule according to the
present invention comprises at least two opposing wall
members (faces) which are connected to each other at
their respective edges to form a sealed flangelike rim
area, thus enclosing a sealed interior. The embodiment
shows a capsule holder 13 having relief elements 12
which are designed to tear and perforate a foil member
5 closing off a cup-like base body 4 of the capsule 1
. This tearing of the foil member 5 can e.g. occur as
soon as the pressure inside the capsule exceeds a
threshold value. Note that the relief elements can
have any protruding shape able to cause a (partial)
tearing ofthe foil member. As an example only
pyramids, needles, bumps, cylinders, elongated ribs
are cited. Within the capsule 1 ingredients 3 are
contained, wherein the ingredients 3 are selected such
that a beverage can be produced when having a liquid
entering the capsule in the region of the top wall 17
of the capsule 1 and then interact which such
ingredients 3 . Preferred ingredients are e.g. ground
coffee, tea or any other ingredients from which a
beverage or other liquid or viscous comestible (e.g.
soup) can be produced. Fig. 2 shows a state in which
such a capsule has been placed on a capsule holder 13,
the foil member 5 resting on the relief element 12
side of the capsule holder 13 and the cup-like base
body 4 of the capsule 1 being already partly
surrounded by the circumferential wall 25 of an
enclosing member 9 of the beverage production device.
The shown enclosing member has the shape of a bell.
Other shapes are viable, wherein the design of the
interior contours (recess) of the enclosing member is
generally adapted to substantially match the contours
of the capsule 1 . The capsule holder 13 (also
representing an enclosing member) and the enclosing
member 9 thus can selectively enclose a capsule
enclosure space when transferred from an opened
position into a capsule-enclosing position. Note that
the foil member 5 as shown is not necessarily exactly
flat due to a defined over pressure inside the
capsule, which over pressure is generated by
introducing e.g. a protective gas when producing the
filled capsule.The enclosing (bell) member 9
furthermore comprises an annular support skirt 18, the
function of which will be explained later, an external
thread 19 for mounting the bell member in a beverage
production device and a water inlet opening 2 0 for
feeding a liquid such as for example hot water under
pressure to a water injector 14 which is releasable
mounted (screwed) to the bell member 9 . Note that the
thread 19 is just an example for connection means, be
it releasable or permanent connection means. The other
components of the beverage production device, such as
e.g. the mechanism for displacing the bell member and
eventually also the capsule holder are known from the
prior art in the field of capsule-based espresso
machines. The water injector 14 can also comprise a
perforation element (blade, pin, etc.) 24 designed to
produce an opening in the top wall 17 of the capsule 1
when the capsule holder 13 and the bell member 9 are
moved close together e.g. by a manually operated or a
automatic mechanism. A channel (not shown in the
drawings) traverses the perforation element 24 such
that water can be fed to the interior of the capsule 1
once the perforation element 14 protrudes into the
interior of the capsule 1 . The capsule 1 comprises
said top wall 17, a side wall 7 and a flange-like rim
6 , wherein the foil member 5 is sealed to said
flange-like rim 6 to close-off hermetically the
cup-like base body 4 of the capsule 1 . Again, other
designs for the capsule are possible as long as
thecapsule can be sealed and contain the mentioned
ingredients . According to the present invention the
outer surface of the capsule 1 presents a dedicated
sealing member (sealing material) 8 . The sealing
member 8 can be resilient due to the material used
and/or due to the geometrical shape of the sealing
member 8 . Further on, the sealing member 8 can be
integral to the capsule 1 or a separate piece. In the
latter case the sealing member can be mounted
releasably to the base body 4 or fixed thereto e.g. by
welding or by means of an adhesive . In case the
sealing member 8 is a separate piece attached to the
capsule 1 , it can be mounted to the capsule as one
integral piece. Alternatively it can be applied in
fluid or viscous form and then can cure (e.g.
polymerize) once applied onto the outer surface of the
capsule, which is the case e.g. when applying
silicone. If a resilient material is used for the
sealing member 8 , preferably rubber-elastic materials
are used. The term "rubber-elastic" means any suitable
material having rubber elasticity when compressed,
including but not limited to elastomers, silicones,
plastics, latex, balata or others. In case the
material of the sealing member is the same as the one
used for the capsule (e.g. a metal such as aluminum or
plastics), preferably the resilient nature of the
sealing member is procured by the geometrical shape of
the sealing member.In the embodiment according to Fig.
2 the sealing member 8 is resiliently deflectable due
to the lip-shaped form. It is made from the same
material as the capsule, preferably plastics. It can
be an integral piece of the base body 4 of the capsule
1 . The flexible free lip 8 extends from the outer
edge of the flange-like rim 6 and is inclined
outwards. In the shown embodiment the flexible lip is
the edge of the side walls of the base body of the
capsule, which edge is bent by an angle of more than
about 90 degrees, preferably comprised between 95 and
175 degrees. Note that such deflectable sealing member
8 can be placed at any position onto the capsule 1 as
long as the position is adapted for an exterior
sealing engagement of the sealing member 8 and the
enclosing member 9 between the water injector 14 and
the perforations in the foil member 5 . The sealing
member 8 can also be provided on the region of the top
wall 17 of the capsule 1 surrounding the water
injector 14 when the water injector 14 is in a
position protruding into the interior of the capsule 1
. The sealing member 8 can also be arranged to cover
different portions (bottom, side wall, flange-like
rim) of the capsule. As can be seen in detail in Fig.
3 , the bell member 9 according to this embodiment
does not comprise any dedicated resilient sealing
member. However, the bell member optionally can also
comprise additional sealing means . A divergently
inclined sealing surface 15 of the bell member 9 is
designed to cooperate with the resiliently deflectable
sealing member 8 of the capsule 1 . Theinclination of
the sealing surface is opposite to the inclination of
the free flexible lip constituting the sealing member.
Depending on the form and material of the sealing
member 8 of the capsule 1 , the cooperating surface of
the bell member 9 can have any shape, position and
orientation which are adapted for a sealing engagement
with the sealing member 8 of the capsule 1 . Fig. 4
shows the state in which the bell member 9 and the
capsule holder 13 are brought in closing pressure
engagement and due to the water entering the interior
of the capsule and building up a pressure there the
pyramidal relief members 12 of the capsule holder 13
have already produced openings in the foil member 5 of
the capsule 1 . Upon insertion of the capsule the
blade element 24 of the water injector 14 creates a
perforation 16 in the top wall 17 of the capsule 1 .
When a sufficient pressure of fluid has been built
inside the capsule, the beverage produced from the
ingredients contained in the capsule can be drained in
small interstices between the relief members 12 and
the surrounding foil member 5 . In the state shown in
Fig. 4 the resiliently deflectable sealing member 8 of
the capsule 1 , i.e. the flexible lip, is biased
against the corresponding inclined sealing surface 15
of the enclosing member 9 . The annular support skirt
18 now covers the end of the flange-like rim 6 of the
capsule 1 to ensure that the sealing member 8 and the
capsule as such remain in position when the sealing
surface 15 of the bell member exerts a certain
pressure force of the sealing member 8 .Actually, the
lip-shaped sealing member 8 represents an example of a
construction for providing a self-reinforcing sealing
engagement. Water coming from the water injector will
be pressurized within the interstice between the
exterior of the capsule and the enclosing member and
will eventually arrive at the lip-shaped sealing
member. The lip-shaped sealing member will block the
water flow as it is biased against the sealing surface
of the annular member. This blocking effect will lead
to the pressure raising at the upstream-side of the
sealing member which in turn will lead to the sealing
member being pressed even stronger against the sealing
surface and thus to a sealing engagement which is the
stronger the higher the pressure at the sealing
engagement. In the embodiment of Fig. 5 grooves 22 are
provided in the 



circumference of capsule holder 13, which grooves 22
act to evacuate water which could settle or accumulate
on the upper surface of the capsule holder 13 or
dripping out of the capsule before the capsule has
been removed. Fig. 6 shows an embodiment essentially
corresponding to a variant of the first embodiment of
Fig. 2 . The sealing member 8 according to this
embodiment is compressible. It covers both a portion
of the side wall 7 and the area between the outer end
of the flange-like rim 6 of the capsule 1 and said
side wall 7 . (The sealing member can also cover only
a portion of the side wall 7 of the base body 4 of the
capsule 1.) The sealing member 8 according to this
embodiment has a non-symmetrical, i.e. L-shaped
cross-section. Alternatively, the sealing member 8 can
have other shapes such as e.g. a film applied to the
capsule, an 0-ring, etc .When the capsule 1 is in a
position as shown in Fig. 4 and then, after having
finished the beverage production process, the holder
13 is opened, there is a risk that the capsule 1 ,
instead of falling down, remains sucked into the bell
member 9 due a "vacuum effect". As shown in Fig. 8 the
invention proposes to provide for a mechanism which
assures that the type sealing engagement between the
capsule 1 and the bell member 9 is only present as
long as the bell member 9 is engaged against the
capsule holder 13, but automatically released such
that air can get into the space between the top wall
17 and the side walls 7 of the capsule 1 and the inner
wall of the bell member 9 , respectively. As can be
seen from Fig. 8 , especially in case the sealing
member 8 covers a portion of the side walls 7 of the
capsule 1 , the annular front surface of the bell
member 9 can be uneven, e.g. by providing grooves 2 1
or other corrugations which, act as air inlet passage
for feeding air. The grooves allow the intake of air
once the biasing force between the bell member 9 and
the capsule holder 13 is released. Air is thus flowing
into this space and it will be easier for the user to
take out the capsule 1 . Eventually, the capsule 1
will even automatically fall down from the bell
element 9 . Fig. 9 shows the state of the second
embodiment in which the front surface 23 of the bell
member 9 is in sealing engagement with the sealing
member 8 of the capsule 1 . Figures 10 to 12 show a
third embodiment of the present invention in which the
resilient nature of the sealing member is due to the
geometrical shape of the capsuleitself. In the
depicted embodiment the sealing member has the shape
of a step 26, i.e. a sudden increase of the diameter
of the side wall 7 of the capsule 1 . Note that the
geometrical form is not limited to the shown step and
other forms are viable as long as they procure a
resilient or at least deformable nature of the sealing
member. The step-like sealing member 26 according to
this embodiment is only one example for a hollow
sealing member (in contrast e.g. to the ,,filled"
sealing member 8 according to the second embodiment,
figures 6 to 9 ) . When the resiliency of the sealing
member is procured by the geometrical shape, usually a
deflection of the sealing member occurs (here: inwards
and downwards deformation of the step) . On the other
hand, when the resilient nature is due to the material
used and a ,,filled,, sealing member is used, usually
a compression and/or displacement of the material
occur. The sealing surface 15 according to this
embodiment is inclined. Thus the sealing pressure has
a first component being directed radially inside and
another component being directed axially (downwards in
figure 12). A s can be seen especially from figure 12,
the foil member 5 can be wrapped (see reference 27)
over the rim of the capsule . Fig. 13 and Fig. 14 show
a fourth embodiment in which the sealing member is an
O-ring 11. The O-ring is geometrically arranged and,
preferably fixed, on the top wall 17 of the capsule 1
. This is just an example of providing a sealing
member at the exterior of the capsule 1 at the side
which faces the water injector and whichwill be
perforated in order to create the water inlets to the
capsule 1 . The 0-ring 11 is positioned to
peripherally surround the area in which the water
injector 14 perforates the top wall 17 of the capsule
1 . The sealing member 11 is thus compressed by the
bottom 2 8 of the enclosing member 9 and (see figure
14) secured in place by the upper end of the
circumferential side wall 25 of the enclosing member 9
. Note that the bottom 2 8 can be substantially flat
or inclined to ensure a sufficiently water-tight
interface with the sealing member 11 when the capsule
is fully engaged in the enclosing member 9 at closing
of the device. As an alternative to the 0-ring 11,
also a deflectable lip-like sealing member (e.g.
comparable to the lip 8 according to the first
embodiment, see figure 2 ) can be placed protruding
from the top wall 17 of the capsule 1 , i.e. the wall
facing the water injector 14. In any case, the bottom
2 8 will exert an axial compression force on the
sealing member 11. In case e.g. an 0-ring is placed on
the side wall 7 of the capsule 1 , the radial
component of the compression force will prevail. With
reference to figures 15 and 16 it will now be
explained how the water pressure in the capsule
enclosure space (defined by the first enclosure member
9 and the second enclosure member 13) can be
positively used in order to increase sufficiently the
flow resistance betweenthe three participating
members, i.e. the two enclosure members 9 , 13 and the
rim portion of the capsule 1 . "Sufficiently" means
that 100% tightness is not necessary as long as the
pressure inside the capsule is sufficiently high in
order to assist to the opening of the outlet face of
the capsule. In figure 15 sealing material 8 having no
defined initial shape is present at the outer surface
of the capsule 1 , while in the example of figure 16
sealing material is present with defined shape such as
e.g. in the shape of an 0-ring . Figures 15a and 16a
respectively show the status before the water pressure
acts on the sealing material 8 . Figures 15b and 16b
respectively show the status when the water pressure
acts on the sealing material 8 . Again, it is assumed
that at least in the final approach phase the first
and second capsule enclosure member 9 , 13 approach
each other in a more or less translational trajectory.
At the end of the approach phase, i.e. in the closed
position of the first and second enclosing member 9 ,
13, the outer rim 6 portion of the capsule 1 will be
sandwiched between the first and the second enclosing
member 9 , 13. This sandwiched position of the rim
portion of the capsule prevents a delamination of the
foil member 5 from the base body 4 of the capsule 1.
In the closed position the sealing material 8 can be
at least partially pinched between one of the
enclosuremembers 9 , 13 and the rim portion 6 and/or
the side walls 7 of the capsule 1 . In any case, there
is not necessarily a fluid or pressuretight engagement
between the two enclosure members 9 , 13 and the rim
portion 6 and the sealing material 8 of the capsule 1
. This imperfect sealing engagement can have several
reasons. On the one hand, at least one of the
enclosure members 9 , 13 can be provided with
corrugations 2 1 (s. also figure 8 and corresponding
description) which are purposely provided in the front
phase of the enclosing member 9 . On the other hand,
the present invention particularly envisages the use
of beverage production machines in which the two
enclosing members can be transferred between an open
position and a closed position in which the closing
force is preset. The closing force of the enclosing
member is typically preset in factory and is usually
not adjustable by the user. This is in contrast for
example to bayonet-like closure members in which the
final position of two engaging members is not
predefined and essentially depends on the force or
torque applied by the user. Therefore, in the present
example of a translational closing trajectory towards
a defined closed position, there can be gaps between
the two enclosing members 9 , 13 due to manufacturing
tolerances and/or wear of parts of the beverage
production machine. In any case, without having the
sealing material 8 , water (s. arrows in Fig. 15b and
16b) penetrating under pressure into the space between
the capsule wall and one of the enclosing members 9
would leak from the capsule enclosurespace essentially
without encountering a major flow resistance. Under
these conditions, most likely a pressure inside the
capsule sufficient for assisting in a perforation of
the foil member 5 would never be achieved or at most
would lead to a partial, imperfect opening of the foil
member and to quality issue of the beverage released
(e.g., coffee with insufficient coffee yield or no
crema) . Now, having the sealing material 8 placed on
the outer surface of the capsule 1 , at the beginning
of the water injection under pressure some water might
still leak from the capsule enclosure space. However,
as the sealing material 8 is at least partially
exposed to the water pressure inside the capsule
enclosure space, the water pressure will dynamically
act on the sealing material 8 such that the sealing
material 8 will transit into a pressurized state. In
the pressurized state the sealing material 8 will
forward the pressure from the water injection both to
one of the enclosure members 9 , 13 and the portion of
the capsule 1 to which the sealing material 8 is
attached. Therefore, dynamically and increasingly the
sealing material 8 will tend to block any open water
flow path. The sealing material 8 will either
completely block the water path or at least constitute
a flow resistance which is sufficient to cause the
pressure inside the capsule raise to a value which is
sufficient to assist in the perforation of the foil
member 5 . A preferred embodiment provides a
wedge-shaped space (Fig. 15) or a step-like portion
(Fig. 16) in which at least partially the sealing
material 8 is present such that the water pressure
will have the tendency to pressurize the sealing
material 8 towards a region in which the
clearancebetween the two enclosure member 9 , 13 is
smaller (or actually zero) in comparison to the
location of the sealing material 8 when unpressurized.
The sealing material 8 when used in a configuration as
shown in figures 15 and 16 can be made from any
(foodgrade) material, such as for example plasties,
metal, fibers, paper/vegetable fibers, textile, foam
or even a viscous paste or combinations. The sealing
material 8 can be attached to the outer surface of the
capsule by gluing, welding or also mechanically
(press-fitting, crimping, etc.). According to the
examples shown in figures 15 and 16, the sealing
material is preferably dynamically compressed by the
fluid pressure. This creates a wedge effect, which in
turn creates sufficient pressure loss in the sealing
area which enables the increase of the pressure in the
enclosing space ("brewing pressure") sufficiently and
to obtain the tearing/puncturing of the lower foil
(membrane) . The pressure drop created by the sealing
material has to be sufficient to enable the pressure
in the enclosing space to reach for example 4 bars or
more, preferably more than 8 bars, most preferably 10
to 13 bars, at which pressure the foil member will
punctured/brake and the coffee extract can be
released. Again, a 100% watertight sealing is not
absolutely necessary in the strict sense provided that
the pressure 



in the enclosing space for the capsule can build up to
the necessary brewing pressure range.The surface of
the enclosing member should preferably form, together
with the capsule surface (rim portion) a wedge-like
space such that the sealing member can be form of low
dynamically to fill any place and/or gaps. The sealing
member can be pinched during closing in order to be
preconstrained to absorb initial plays and/or gaps.
However, the main seal effect (pressure loss) is
obtained dynamically by the fluid pressure that forces
and deforms the seal member against the surfaces of
the capsule rim portion and the associated enclosing
member. The sealing material does not necessary have
to be resilient, but can also be inelastic, as it is
used once only. The preferred dimensions of the
sealing material is a thickness of between 0.3 to 2.5
mm, preferably 0.5 to 2 mm, most preferably between
0.75 and 1.25 mm. The play or gaps can be explicitly
provided gaps or holes (s. Fig. 8 ) provided at the
pinching edge of the enclosing members and/or the
place due to the changes of tolerances to be
compensated (manufacturing tolerances, wearing of the
mechanical closing parts, bearings, axes, etc.). It is
proposed that the thickness of the sealing material
represents at least twice the dimensions of the
explicitly foreseen or to be expected gap or play
between the two enclosing members. For example, if the
sealing material has a thickness of 0.5 to 2 mm, the
maximum allowed gap (in the direction of thickness of
the sealing material) can range respectively from
about 0.25 to 1 mm.List of reference numeral :stepped
sealing member Wrapping of the foil member Bottom wall
of the enclosing memberClaims : 1. A method for
producing a beverage from an ingredient-containing
capsule, the method comprising the following steps: -
enclosing a sealed capsule into a capsule enclosure
space of a beverage production device by a relative
displacement of at least two enclosing members which
define the capsule enclosure space, - opening an inlet
face of the capsule and injecting a fluid under
pressure into the capsule in order to open an outlet
face of the capsule, the opening being assisted by the
fluid pressure inside the capsule, wherein the capsule
is provided at its outer surface with sealing material
which is exposed to the fluid pressure in the capsule
enclosure space, and - after enclosing the capsule,
having the fluid pressure reigning in the capsule
enclosure space at least partially act on the sealing
material, such that in turn the sealing material is
pressed against one of the enclosing members thus
constituting a flow resistance, the flow resistance
being sufficient to guarantee a pressure build-up
inside the capsule sufficient for the
pressure-assisted opening of the outlet face of the
capsule. 2 . The method according to claim 1 , wherein
the fluid pressure acts on the sealingmaterial such
that the sealing material is pressed both against the
enclosure member and the outer surface of the capsule.
3 . The method according to claim 1 or 2 , wherein the
fluid pressure presses the sealing material in a
direction towards a region in which the clearance
between one of the enclosing members to the outer
surface of the capsule is narrow. 4 . The method
according to any of the preceding claims, wherein the
outlet face of the capsule opens at a pressure of more
than 4 bars, preferably more than 6 bars, most
preferred more than 8 bars. 5 . The method according
to any of the preceding claims, wherein the two
enclosing members at least partially pinch the sealing
material and a flangelike rim of the capsule. 6 . The
method according to any of the preceding claims,
wherein the displacement of the enclosure members
follows an essentially translational trajectory in its
final approach phase. 7 . The method according to any
of the preceding claims, wherein the sealing material
is at least partially compressed by the enclosing
members when closing the capsule enclosure space.8.
The method according to any of the preceding claims,
wherein the sealing material is compressed by the
fluid pressure. 9 . The method according to any of the
preceding claims, wherein the sealing material is
inelastic. 10. The method according to any of the
preceding claims, wherein the sealing material is
selected from the group comprising fibres, paper,
cotton, viscous paste, foam. 11. The method according
to any of claims 1 to 8 , wherein the sealing material
is resilient. 12. The method according to any of the
preceding claims, wherein the sealing material is
plastically deformed under the pressure of the fluid.
13. The method according to any of the preceding
claims, wherein the sealing material is attached to
the outer face of the capsule by gluing, welding,
press-fitting and/or crimping. 14. The method
according to any of the preceding claims, wherein the
sealing material has a thickness of 0.3mm to 2.5mm,
preferably 0.5 to 2mm.15. The method according to any
of the preceding claims, wherein the engaging surface
of the enclosing member presents corrugations which
are at least substantially closed by the pressurized
sealing material . 16. A beverage production system,
comprising - a capsule enclosure space which can
selectively enclose a capsule by a relative
displacement of at least two enclosing members, - a
beverage-ingredient containing capsule comprising an
outlet face, and - a fluid injection member for
injecting a fluid under pressure into the capsule, the
pressure of the fluid injection assisting in the
opening of the outlet face, wherein: - the capsule is
provided with sealing material at its outer surface,
which sealing material is geometrically arranged in
order to be exposed to the fluid pressure in the
capsule enclosure space, and - the capsule enclosing
members and the capsule are geometrically arranged
such that at least one of said enclosing members is
engaged by the sealing member of the capsule under the
effect of the fluid pressure being present between the
outer surface of the capsule acting on the sealing
member; wherein the sealing member is pressed against
the cooperating enclosing member to form a flow
resistance which is effective to enable pressure in
the capsule to rise sufficiently until theopening of
the outlet face. 17. The system according to claim 16,
wherein the sealing member is deformable under the
pressure of fluid injection. 18. The system according
to claim 17, wherein the sealing member is plastically
deformable. 19. The system according to any of claims
16 to 18, wherein the sealing member material is
different to the material constituting the capsule.
20. The system of any of claims 16 to 19, wherein the
sealing material is selected from the group comprising
fibres, paper, cotton, viscous paste, foam. 21. The
system of any of claims 16 to 20, wherein the sealing
material has a thickness of 0.3mm to 2.5mm, preferably
0.5mm to 2mm. 22. The system according to any of
claims 16 to 21, wherein the outlet face of the
capsule is designed to open at a pressure being in
excess of the ambient pressure by more than 4 bars,
preferably more than 6 bars, most preferred more than
8 bars. 23. The system according to any of claims 16
to 22, wherein the engaging surface of the
enclosingmember presents corrugations which are at
least substantially closed by the pressurized sealing
material . 24. The system according to any of claims
16 to 23, wherein the two enclosing members are
designed to selectively cooperate with the sealing
member of the capsule by engaging it with a pinching
movement which follows an essentially translational
trajectory in its final approach phase . 25. A capsule
for containing a beverage ingredient, the capsule
being provided with a dedicated sealing member at its
outer face, the sealing member being made from an
inelastic material, which sealing member material is
different to the material constituting the capsule. 


