
Novel piperidine/8-azabicyclo [3.2.1] octan
derivatives as modulators of chemokine recep CCR5 The
present invention relates to heterocyclic derivatives
having pharmaceutical activity, to processes for
preparing such derivatives, to pharmaceutical
compositions comprising such derivatives and to the
use of such derivatives as active therapeutic agents.
Pharmaceutically active piperidine derivatives are
disclosed in WO03/030898. Chemokines are chemotactic
cytokines that are released by a wide variety of cells
to attract macrophages, T cells, eosinophils,
basophils and neutrophils to sites of inflammation and
also play a role in the maturation of cells of the
immune system. Chemokines play an important role in
immune and inflammatory responses in various diseases
and disorders, including asthma and allergic diseases,
as well as autoimmune pathologies such as rheumatoid
arthritis and atherosclerosis. These small secreted
molecules are a growing superfamily of 8-14 kDa
proteins characterised by a conserved four cysteine
motif. The chemokine superfamily can be divided into
two main groups exhibiting characteristic structural
motifs, the Cys-X-Cys (C-X-C, or a) and Cys-Cys (C-C,
or b) families. These are distinguished on the basis
of a single amino acid insertion between the
NH-proximal pair of cysteine residues and sequence
similarity. The C-X-C chemokines include several
potent chemoattractants and activators of neutrophils
such as interleukin-8 (IL-8) and neutrophil-activating
peptide 2 (NAP-2). The C-C chemokines include potent
chemoattractants of monocytes and lymphocytes but not
neutrophils such as human monocyte chemotactic
proteins 1-3 (MCP-I, MCP-2 and MCP-3), RANTES
(Regulated on Activation, Normal T Expressed and
Secreted), eotaxin and the macrophage inflammatory
proteins l a and l b (MIP- la and MIP- l b) . Studies
have demonstrated that the actions of the chemokines
are mediated by subfamilies of G protein-coupled
receptors, among which are the receptors designated
CCRl, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6,
CCR7, CCR8, CCR9, CCRlO, CXCRl, CXCR2, CXCR3 and
CXCR4. These receptors represent good targets for drug
development since agents which modulate these
receptors would be useful in the treatment of
disorders and diseases such as those mentioned above.
The CCR5 receptor is expressed on T-lymphocytes,
monocytes, macrophages, dendritic cells, microglia and
other cell types. These detect and respond to several
chemokines, principally "regulated on activation
normal T-cell expressed and secreted"(RANTES),
macrophage inflammatory proteins (MIP) MIP- la and
MIP- l b and monocyte chemoattractant protein-2
(MCP-2). This results in the recruitment of cells of
the immune system to sites of disease. In many
diseases it is the cells expressing CCR5 which
contribute, directly or indirectly, to tissue damage.
Consequently, inhibiting the recruitment of these
cells is beneficial in a wide range of diseases. CCR5
is also a co-receptor for HIV-I and other viruses,
allowing these viruses to enter cells. Blocking the
receptor with a CCR5 antagonist or inducing receptor
internalisation with a CCR5 agonist protects cells
from viral infection. The present invention provides a
compound of formula (I): wherein: A is absent or it is
CH2CH2; R1 is C1-8 alkyl, C(O)NR14R15,
C(O)2R16,NR17C(O)R18, NR19C(O)NR20R2 1,NR22C(O)2R23,
heterocyclyl, aryl or heteroaryl; R14, R17, R19, R20
and R22 are hydrogen or C1-6 alkyl; R15, R16, R18, R2
1 and R23 are C1-8 alkyl (optionally substituted by
halo, hydroxy, C1-6 alkoxy, C1-6 haloalkoxy, C3-6
cycloalkyl (optionally substituted by halo), C5-6
cycloalkenyl, S(C1-4 alkyl), S(O)(C - alkyl),
S(O)2(Ci-4 alkyl), heteroaryl, aryl, heteroaryloxy or
aryloxy), aryl, heteroaryl, C3-7 cycloalkyl
(optionally substituted by halo or Ci- alkyl), C4-7
cycloalkyl fused to a phenyl ring, C5-7 cycloalkenyl,
or, heterocyclyl (itself optionally substituted by
oxo, C(O)(Ci-6 alkyl), S(O)p(C1-6 alkyl), halo or Ci 4
alkyl); or R15 , R16, R18 and R2 1 can also be
hydrogen; or R14 and R15, and/or R20 and R2 1 may join
to form a A-, 5- or 6-membered ring which optionally
includes a nitrogen, oxygen or sulphur atom, said ring
being optionally substituted by halo, C1-6 alkyl,
S(O)i(Ci-6 alkyl) or C(O)(C 6 alkyl); R2 is phenyl or
heteroaryl, either of which is optionally substituted
by halo, Ci- alkyl, Ci-4 alkoxy, cyano or CF3; R3 is
hydrogen or Ci-4 alkyl; R4 is halo, hydroxy, cyano,
Ci-6 alkyl, CF3, OCF3, Ci-4 alkoxy(Ci.6)alkyl, Ci-6
alkoxy, C(O)NH2, C(O)NH(Ci-4 alkyl), C(O)N(C M
alkyl)2, NH2, NH(Ci-4 alkyl), N(C -4 alkyl)2,C(O)(C
1-4 alkyl), S(O)2(C1-4 alkyl), N(C -4 alkyl)C(O)Ci -4
alkyl, N(C 1-4 alkyl)S(O)2(Ci-4 alkyl) OrN(Ci -4
alkyl)C(O)O(C M alkyl); R5 is aryl, (CH2)nXR9 or
(CH2)mR10, or, when R4 is alkyl, CF3, alkoxy(C
1-6)alkyl, C(O)NH2, C(O)NH(Ci -4 alkyl) or C(O)N(C 1-4
alkyl)2, then R5 can also be NR6C(O)R7, or a five
membered heterocycle containing at least one carbon
atom, one to four nitrogen atoms and, optionally, one
oxygen or sulphur atom, said heterocycle being
optionally substituted by oxo, C -6 alkyl (optionally
substituted by halogen, Ci-4 alkoxy or OH), H2NC(O),
(phenylC. 2 alkyl)HNC(O) or benzyl [which is
optionally substituted by halogen, Ci-4 alkyl, Ci-4
alkoxy, CF3, OCF3, S(C1-4 alkyl), S(O)(C ]-4 alkyl) or
S(O)2(Ci -4 alkyl)]; the five membered heterocycle
being optionally fused to a cyclohexane, piperidine,
benzene, pyridine, pyridazine, pyrimidine or pyrazine
ring; the ring carbon atoms of said fused cyclohexane,
piperidine, benzene, pyridine, pyridazine, pyrimidine
or pyrazine ring being optionally substituted by
halogen, cyano, CM alkyl, C1-4 alkoxy, CF3, OCF3,
S(C1-4 alkyl), S(O)(Ci -4 alkyl) or S(O)2(C -4 alkyl);
and the nitrogen of the fused piperidine ring being
optionally substituted by Ci-4 alkyl {which is
optionally substituted by oxo, halogen, OH, C1-4
alkoxy, OCF3, C(O)O(C 1-4 alkyl), CN, C(O)NH2,
C(O)NH(C 1-4 alkyl), C(O)N(Ci -4 alkyl)2, NH2, NH(Ci
-4 alkyl) OrN(Ci -4 alkyl) 2}, C(O)(C 1-4 alkyl)
{wherein the alkyl is optionally substituted by C1-4
alkoxy or fluoro}, C(O)O(C1-4 alkyl), C(O)NH2,
C(O)NH(C 1-4 alkyl), C(O)N(C 1-4 alkyl)2 or S(O)2(C1-4
alkyl) {wherein the alkyl is optionally substituted by
fluoro}; X is O, S(O)p, S(O)2NR8 OrNR8S(O)2; m and n
are 1, 2 or 3; R6 is hydrogen, methyl, ethyl, allyl or
cyclopropyl; 



R7 is phenyl, heteroaryl, phenylNR 1 1, heteroarylNR 1
1, phenyl(Ci -2)alkyl, heteroaryl(C. 2)alkyl,
phenyl(Ci -2 alkyl)NH or heteroaryl(Ci -2 alkyl)NH;
wherein the phenyl and heteroaryl rings of R7 are
optionally substituted by halo, cyano, nitro, hydroxy,
C1-4 alkyl, Ci-4 alkoxy, S(OX(Ci-4 alkyl),
S(O)2NR12R13, NHS(0) 2(CM alkyl), NH2, NH(Ci -4
alkyl), N(C -4 alkyl) 2, NHC(O)NH2, C(O)NH2, C(O)NH(C
-4 alkyl), NHC(O)(C 1-4 alkyl), CO2H, CO2(C -4 alkyl),
C(O)(C -4 alkyl), CF3, CHF2, CH2F, CH2CF3 or OCF3; R8
and R1 1 are, independently, hydrogen, C - alkyl or
C3-7 cycloalkyl; R9 is aryl, heteroaryl, C - alkyl,
C3-7 cycloalkyl or heterocyclyl; R10 aryl, heteroaryl
or heterocyclyl;R12 and R13 are, independently,
hydrogen or C -4 alkyl, or together with a nitrogen or
oxygen atom, may join to form a 5- or 6-membered ring
which is optionally substituted with Ci-4 alkyl,
C(O)H, C(O)(C1-4 alkyl) or SO2(C1-4 alkyl); aryl,
phenyl and heteroaryl moieties are independently
optionally substituted by one or more of halo, cyano,
nitro, hydroxy, OC(O)NR24R25, NR26R27,NR28C(O)R29,
NR30C(O)NR31R32, S(O)2NR33R34, NR35S(O)2R36,
C(O)NR37R38, CO2R39, NR40CO2R4 1, S(O)qR42, OS(O)2R43,
C1- 6 alkyl (optionally mono-substituted by S(O)2R44
or C(O)NR45R46), C2-6 alkenyl, C2-6 alkynyl,
C3-Iocycloalkyl, Ci-6 haloalkyl, Ci-6 alkoxy(Ci
-6)alkyl, Ci-6 alkoxy (optionally monosubstituted by
CO2R47, C(O)NR48R49, cyano, heteroaryl or
C(O)NHS(O)2R50), NHC(O)NHR5 1, C1-6 haloalkoxy,
phenyl, phenyl(C 1-4)alkyl, phenoxy, phenylthio,
phenylS(O), phenylS(O)2, phenyl(Ci -4)alkoxy,
heteroaryl, heteroaryl(Ci -4)alkyl, heteroaryloxy or
heteroaryl(Ci -4)alkoxy; wherein any of the
immediately foregoing phenyl and heteroaryl moieties
are optionally substituted with halo, hydroxy, nitro,
S(Ci-4 alkyl), S(O)(Ci-4 alkyl), S(O)2(C alkyl),
S(O)2NH2, S(O)2NH(Ci-4 alkyl), S(O)2N(C1-4 alkyl)2,
cyano, Ci-4 alkyl, Ci-4 alkoxy, C(O)NH2, C(O)NH(C -4
alkyl), C(O)N(C1-4 alkyl)2, CO2H, CO2(Ci-4 alkyl),
NHC(O)(Ci -4 alkyl), NHS(O)2(Ci-4 alkyl), CF3 or OCF3;
unless otherwise stated heterocyclyl is optionally
substituted by Ci-6 alkyl [optionally substituted by
phenyl {which itself optionally substituted by halo,
Ci-4 alkyl, Ci-4 alkoxy, cyano, nitro, CF3, OCF3,
(C1-4 alkyl)C(O)NH, S(O)2NH2, C1-4 alkylthio,
S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl)} or heteroaryl
{which itself optionally substituted by halo, C1-4
alkyl, C1-4 alkoxy, cyano, nitro, CF3, (C1-4
alkyl)C(O)NH, S(O)2NH2, Ci-4 alkylthio, S(O)(C1-4
alkyl) or S(O)2(C1-4 alkyl)}], phenyl {optionally
substituted by halo, C1-4 alkyl, C1-4 alkoxy, cyano,
nitro, CF3, OCF3, (C1-4 alkyl)C(O)NH, S(O)2NH2, C1-4
alkylthio, S(O)(C1-4 alkyl) or S(O)2(C - 4 alkyl)},
heteroaryl {optionally substituted by halo, C1-4
alkyl, Ci-4 alkoxy, cyano, nitro, CF3, (C1-4
alkyl)C(O)NH, S(O)2NH2, Ci-4 alkylthio, S(O)(Ci-4
alkyl) or S(O)2(Ci -4 alkyl)}, S(O)2NR52R53, C(O)R54,
C(O)2(Ci-6 alkyl) (such as tert-butoxycarbonyl),
C(O)2(phenyl(Ci -2 alkyl)) (such as
benzyloxycarbonyl), C(O)NHR55, S(O)2R56, NHS(O)2NHR57,
NHC(O)R58, NHC(O)NHR59 or NHS(O) 2R60, provided none
of these last four substituents is linked to a ring
nitrogen; k, 1, p and q are, independently, O, 1 or 2;
R24, R26, R28, R30, R3 1, R33, R35, R37, R40, R52, R45
and R48 are, independently, hydrogen or C1-6 alkyl;
R25, R27, R29, R32, R34, R36, R38, R39, R4 1, R42,
R53, R54, R55, R56, R57, R58, R59, R60, R43, R44, R46,
R47, R49, R50 and R5 1 are, independently, Ci-6 alkyl
(optionally substituted by halo, hydroxy, Ci-6 alkoxy,
Ci 6 haloalkoxy, C3-6 cycloalkyl, C5-6 cycloalkenyl,
S(Ci alkyl), S(O)(Ci-4 alkyl), S(O)2(Ci-4 alkyl),
heteroaryl, phenyl, heteroaryloxy or phenyloxy), C3-7
cycloalkyl, phenyl or heteroaryl; wherein any of the
immediately foregoing phenyl and heteroaryl moieties
are optionally substituted with halo, hydroxy, nitro,
S(C1 alkyl), S(O)(C1-4 alkyl), S(O)2(C 4 alkyl),
S(O)2NH2, S(O)2NH(Ci-4 alkyl), S(O)2N(C -4 alkyl)2,
cyano, C -4 alkyl, C1-4 alkoxy, C(O)NH2, C(O)NH(C -4
alkyl), C(O)N(C1-4 alkyl)2, CO2H, CO2(C -4 alkyl),
NHC(O)(C -4 alkyl), NHS(O)2(C -4 alkyl), C(O)(C -4
alkyl), CF3 or OCF3; R25, R27, R29, R32, R34, R38,
R39, R53, R54, R55, R57, R58, R59, R46, R47, R49 and
R5 1 may additionally be hydrogen; or a
pharmaceutically acceptable salt thereof; provided
that when R1 is an optionally substituted isolated
6-membered heterocyclyl and R4 is C1-3 alkyl, then R5
is not an optionally substituted five membered
heterocycle containing at least one carbon atom, one
to four nitrogen atoms and, optionally, one oxygen or
sulphur atom, said five membered heterocycle being
optionally fused to another ring. Certain compounds of
the present invention can exist in different isomeric
forms (such as enantiomers, diastereomers, geometric
isomers or tautomers). The present invention covers
all such isomers and mixtures thereof in all
proportions. Suitable salts include acid addition
salts such as a hydrochloride, hydrobromide,
phosphate, acetate, fumarate, maleate, succinate,
malonate, tartrate, citrate, oxalate,
methanesulphonate or /?-toluenesulphonate. The
compounds of the invention may exist as solvates (such
as hydrates) and the present invention covers all such
solvates. Alkyl groups and moieties are straight or
branched chain and are, for example, methyl, ethyl,
n-propyl, iso-propyl, n-butyl, sec-butyl or
tert-butyl. Methyl is sometimes abbreviated to Me
hereinbelow. Fluoroalkyl includes, for example, one to
six, such as one to three, fluorine atoms, and
comprises, for example, a CF3 group. Fluoroalkyl is,
for example, CF3 or CH2CF . Cycloalkyl is, for
example, cyclopropyl, cyclopentyl or cyclohexyl. Aryl
includes phenyl and naphthyl. In one aspect of the
invention aryl is phenyl. Phenyl(C].2 alkyl)alkyl is,
for example, benzyl, l-(phenyl)eth-l-yl or
l-(phenyl)eth-2- yi.Heteroaryl(Ci -2 alkyl)alkyl is,
for example, pyridinylmethyl, pyrimidinylmethyl or 1-
(pyridinyl)eth-2-yl. Phenyl(C 1-2 alkyl)NH is, for
example, benzylamino. Heteroaryl(C 1-2 alkyl)NH is,
for example, pyridinylCH2NH, pyrimidinylCH2NH or
pyridinylCH(CH 3)NH. Heteroaryl is an aromatic 5 or 6
membered ring, optionally fused to one or more other
rings, comprising at least one heteroatom selected
from the group comprising nitrogen, oxygen and
sulphur; or an N-oxide thereof, or an S-oxide or
S-dioxide thereof. Heteroaryl is, for example, furyl,
thienyl (also known as thiophenyl), pyrrolyl,
thiazolyl, isothiazolyl, pyrazolyl, oxazolyl,
isoxazolyl, imidazolyl, [l,2,4]-triazolyl, pyridinyl,
pyrimidinyl, indolyl, benzo[b]furyl (also known as
benzfuryl), benz[b]thienyl (also known as benzthienyl
or benzthiophenyl), indazolyl, benzimidazolyl,
benztriazolyl, benzoxazolyl, benzthiazolyl, 1,2,3-
benzothiadiazolyl, an imidazopyridinyl (such as
imidazo[l,2a]pyridinyl), thieno[3,2- b]pyridin-6-yl,
1,2,3-benzoxadiazolyl (also known as
benzo[l,2,3]thiadiazolyl), 2,1,3- 



benzothiadiazolyl, benzofurazan (also known as
2,1,3-benzoxadiazolyl), quinoxalinyl, a
pyrazolopyridine (for example
lH-pyrazolo[3,4-b]pyridinyl), quinolinyl,
isoquinolinyl, a naphthyridinyl (for example
[l,6]naphthyridinyl or [l,8]naphthyridinyl), a
benzothiazinyl or dibenzothiophenyl (also known as
dibenzothienyl); or an N-oxide thereof, or an S-oxide
or Sdioxide thereof. Heteroaryl can also be pyrazinyl.
Heteroaryl is, for example, pyridinyl, pyrimidinyl,
indolyl or benzimidazolyl. Aryloxy includes phenoxy.
Heterocyclyl is, for example, a four, five or six
membered ring containing one or two nitrogen, oxygen
or sulphur atoms and is, for example, piperidine,
piperazine, pyrrolidine, azetidine, tetrahydropyran,
tetrahydrothiopyran, tetrahydrothiopyran-S-dioxide,
morpholine or thiomorpholine ring. The five membered
heterocycle of R5 is, for example, pyrazolyl,
imidazolyl, 1,2,4- triazolyl, 1,2,3-triazolyl,
tetrazolyl, oxazolyl, isoxazolyl, 1,2,4-oxadiazolyl,
1,3,4-oxadiazolyl or thiazolyl. When the five membered
heterocycle of R5 is fused to a benzene or pyridine
ring the resulting bicyclic is, for example,
benzimidazolyl, benztriazolyl or an imidazopyridinyl
(such as imidazo[4,5c]pyridinyl). When the five
membered ring heterocycle of R5 is fused to a
saturated cycloalkyl or piperidine the resulting
bicyclic is, for example, 4,5,6,7-tetrahydrolH-
benzimidazole,
4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridine or
4,5,6,7-tetrahydro-l Himidazo[ 4,5-c]pyridine.In one
particular aspect the present invention provides a
compound of the invention wherein: R1 is C1-8 alkyl,
C(O)NR14R15 , C(O)2R16 ,NR17C(O)R18, NR19C(O)NR20R2 1,
NR22C(O)2R23, aryl or heteroaryl; R4 is halo, hydroxy,
cyano, Ci-6 alkyl, CF3, OCF3, Ci-4 alkoxy(Ci.6)alkyl,
Ci-6 alkoxy, C(O)NH2, C(O)NH(Ci-4 alkyl), C(O)N(Ci 4
alkyl)2,NH2, NH(Ci-4 alkyl), N(Ci-4 alkyl)2, C(O)(Ci-4
alkyl), S(O)2(Ci-4 alkyl), N(C1-4 alkyl)C(O)CM alkyl,
N(C1-4 alkyl)S(O)2(C1-4 alkyl) OrN(C -4 alkyl)C(O)O(CM
alkyl); R5 is aryl, (CH2)nXR9 or (CH2)mR10, or, when
R4 is alkyl, CF3, alkoxy(Ci-6)alkyl, C(O)NH2,
C(O)NH(Ci-4 alkyl) and C(O)N(Ci-4 alkyl)2, then R5 can
also be NR6C(O)R7, or a five membered heterocycle
containing at least one carbon atom, one to four
nitrogen atoms and, optionally, one oxygen or sulphur
atom, said heterocycle being optionally substituted by
oxo, Ci-6 alkyl, H2NC(O), (phenylC1-2 alkyl)HNC(O) or
ben2yl [which is optionally substituted by halogen,
C1-4 alkyl, C1-4 alkoxy, CF3, OCF3, S(C1-4 alkyl),
S(O)(C1-4 alkyl) or S(O)2(Ci-4 alkyl)]; the five
membered heterocycle being optionally fused to a
cyclohexane, piperidine, benzene, pyridine,
pyridazine, pyrimidine or pyrazine ring; the ring
carbon atoms of said fused cyclohexane, piperidine,
benzene, pyridine, pyridazine, pyrimidine or pyrazine
ring being optionally substituted by halogen, cyano, C
-4 alkyl, Ci-4 alkoxy, CF3, OCF3, S(C1-4 alkyl),
S(O)(C1-4 alkyl) or S(O) 2(CM alkyl); and the nitrogen
of the fused piperidine ring being optionally
substituted by Ci-4 alkyl {which is optionally
substituted by oxo, halogen, OH, C alkoxy, OCF3,
C(O)O(Ci-4 alkyl), CN, C(O)NH2, C(O)NH(C -4 alkyl),
C(O)N(C -4 alkyl)2,NH2, NH(C 4 alkyl) or N(C -4
alkyl)2}, C(O)(C1-4 alkyl) {wherein the alkyl is
optionally substituted by C -4 alkoxy or fluoro},
C(O)O(C -4 alkyl), C(O)NH2, C(O)NH(C -4 alkyl),
C(O)N(C1-4 alkyl)2 or S(O)2(C1-4 alkyl) {wherein the
alkyl is optionally substituted by fluoro}; R2, R3, A,
X, m, n, R6, R7, R9, RlO, R14 , R15 , R16, R17, R18,
R19, R20, R2 1, R22 and R23 are as defined herein;
and, aryl and heteroaryl moieties are independently
optionally substituted as recited herein; or a
pharmaceutically acceptable salt thereof. In another
aspect the present invention provides a compound of
the invention wherein: R1 is C 8 alkyl, C(O)NR14R15,
C(O)2R16,NR17C(O)R18,NR19C(O)NR20R2 1, NR22C(O)2R23,
heterocyclyl, aryl or heteroaryl;R4 is halo, hydroxy,
cyano, Ci- alkyl, CF3, OCF3, Ci-4 alkoxy(C .6)alkyl,
Ci 6 alkoxy, C(O)NH2, C(O)NH(Ci-4 alkyl), C(O)N(C1-4
alkyl)2,NH2, NH(C -4 alkyl), N(Ci -4 alkyl)2, C(O)(Ci
-4 alkyl), S(O)2(C1-4 alkyl), N(C 1-4 alkyl)C(O)Ci -4
alkyl, N(Ci 4 alkyl)S(O)2(C1-4 alkyl) OrN(Ci-4
alkyl)C(O)O(C1-4 alkyl); R5 is aryl, (CH2)nXR9 or
(CH2)ra R10, or, when R4 is alkyl, CF3,
alkoxy(C1-6)alkyl, C(O)NH2, C(O)NH(C1-4 alkyl) and
C(O)N(C1-4 alkyl)2, then R5 can also be NR6C(O)R7; R2,
R3, A, X, m, n, R6, R7, R9, RlO, R14 , R15 , R16, R17,
R18, R19, R20, R2 1, R22 and R23 are as defined in
herein; and, heterocyclyl, aryl and heteroaryl
moieties are independently optionally substituted as
recited herein; or a pharmaceutically acceptable salt
thereof. In yet another aspect the present invention
provides a compound of the invention wherein: R1 is
C1-8 alkyl, C(O)NR14R15 ,
C(O)2R16,NR17C(O)R18,NR19C(O)NR20R2 1, NR22C(O)2R23,
heterocyclyl, aryl or heteroaryl; R4 is halo, hydroxy,
cyano, C4-6 alkyl, CF3, OCF3, C1-4 alkoxy(C1-6)alkyl,
C1-6 alkoxy, C(O)NH2, C(O)NH(C1-4 alkyl), C(O)N(C1-4
alkyl)2, NH2, NH(C1-4 alkyl), N(Ci -4 alkyl)2,
C(O)(C1-4 alkyl), S(O)2(C1-4 alkyl), N(C1-4
alkyl)C(O)C1-4 alkyl, N(C1-4 alkyl)S(O)2(C1-4 alkyl)
OrN(C1-4 alkyl)C(O)O(C1-4 alkyl); R5 is aryl,
(CH2)nXR9 or (CH2)mR10, or, when R4 is alkyl, CF3,
alkoxy(Ci.6)alkyl, C(O)NH2, C(O)NH(C1-4 alkyl) and
C(O)N(Ci-4 alkyl)2, then R5 can also be NR6C(O)R7, or
a five membered heterocycle containing at least one
carbon atom, one to four nitrogen atoms and,
optionally, one oxygen or sulphur atom, said
heterocycle being optionally substituted by oxo, C1-6
alkyl, H2NC(O), (phenylCi-2 alkyl)HNC(O) or benzyl
[which is optionally substituted by halogen, Ci-4
alkyl, Ci-4 alkoxy, CF3, OCF3, S(C1-4 alkyl),
S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl)]; the five
membered heterocycle being optionally fused to a
cyclohexane, piperidine, benzene, pyridine,
pyridazine, pyrimidine or pyrazine ring; the ring
carbon atoms of said fused cyclohexane, piperidine,
benzene, pyridine, pyridazine, pyrimidine or pyrazine
ring being optionally substituted by halogen, cyano,
C1-4 alkyl, C1-4 alkoxy, CF3, OCF3, S(C1-4 alkyl),
S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl); and the
nitrogen of the fused piperidine ring being optionally
substituted by C1-4 alkyl {which is optionally
substituted by oxo, halogen, OH, Ci-4 alkoxy, OCF3,
C(O)O(Q -4 alkyl), CN, C(O)NH2, C(O)NH(C1-4 alkyl),
C(O)N(Ci-4 alkyl)2,NH2, NH(C1-4 alkyl) or N(C1-4
alkyl)2}, C(O)(C1-4 alkyl) {wherein the alkyl
isoptionally substituted by Q -4 alkoxy or fluoro},
C(O)O(C1-4 alkyl), C(O)NH2, C(O)NH(Ci-4 alkyl),
C(O)N(Ci-4 alkyl)2 or S(O)2(Ci -4 alkyl) {wherein the
alkyl is optionally substituted by fluoro}; 



R2, R3, A, X, m, n, R6, R7, R9, RlO, R14 , R15 , R16,
R17, R18, R19, R20, R2 1, R22 and R23 are as defined
herein; and, heterocyclyl, aryl and heteroaryl
moieties are independently optionally substituted as
recited herein; or a pharmaceutically acceptable salt
thereof. In another aspect the present invention
provides a compound of the invention wherein, unless
specified otherwise, aryl, phenyl and heteroaryl
moieties are independently optionally substituted by
one or more of halo, hydroxy, nitro, S(C1-6 alkyl),
S(O)(C1-6 alkyl), S(O)2(C1-6 alkyl), S(O)2NH2,
S(O)2NH(C1-6 alkyl), S(O)2N(C 6 alkyl)2, cyano, Ci-6
alkyl, Ci-6 alkoxy, CH2S(O)2(C1-6 alkyl), OS(O)2(C1-6
alkyl), OCH2heteroaryl (such as OCH2tetrazolyl),
OCH2CO2H, OCH2CO2(C1-6 alkyl), OCH2C(O)NH2,
OCH2C(O)NH(Ci-6 alkyl), OCH2CN, NH2, NH(Ci -6 alkyl),
N(Ci-6 alkyl)2, C(O)NH2, C(O)NH(Ci-6 alkyl),
C(O)N(C1-6 alkyl)2, C(O)[N-linked heterocyclyl], CO2H,
CO2(C1-6 alkyl), NHC(O)(Ci-6 alkyl), NHC(O)O(C 1-6
alkyl), NHS(O)2(C1-6 alkyl), CF3, CHF2, CH2F, CH2CF3,
OCF3, phenyl, heteroaryl, phenyl(C. 4 alkyl),
heteroaryl(Ci -4 alkyl), NHC(O)phenyl,
NHC(O)heteroaryl, NHC(O)(Ci -4 alkyl)phenyl,
NHC(O)(C1-4 alkyl)heteroaryl, NHS(O)2phenyl,
NHS(O)2heteroaryl, NHS(O)2(Ci-4 alkyl)phenyl,
NHS(O)2(C1-4 alkyl)heteroaryl, NHC(O)NH(C 1-6 alkyl),
NHC(O)NH(C3-7 cycloalkyl), NHC(O)NHphenyl,
NHC(O)NHheteroaryl, NHC(O)NH(C 1-4 alkyl)phenyl or
NHC(O)NH(Ci-4 alkyl)heteroaryl; wherein the foregoing
phenyl and heteroaryl groups are optionally
substituted by halo, hydroxy, nitro, S(Ci- alkyl),
S(O)(Ci-4 alkyl), S(O)2(C -4 alkyl), S(O)2NH2,
S(O)2NH(C -4 alkyl), S(O)2N(C -4 alkyl)2, cyano, C -4
alkyl, C -4 alkoxy, C(O)NH2, C(O)NH(C -4 alkyl),
C(O)N(C1-4 alkyl)2, CO2H, CO2(C1-4 alkyl), NHC(O)(C1-4
alkyl), NHS(O)2(C1-4 alkyl), CF3 or OCF3. In another
aspect the present invention provides a compound of
the invention wherein, unless specified otherwise,
aryl, phenyl and heteroaryl moieties are independently
optionally substituted by one or more of halo,
hydroxy, nitro, S(Ci-4 alkyl), S(O)(C -4 alkyl),
S(O)2(C -4 alkyl), S(O)2NH2, S(O)2NH(C1-4 alkyl),
S(O)2N(C1-4 alkyl)2, cyano, C -4 alkyl, C -4 alkoxy,
C(O)NH2, C(O)NH(C. 4 alkyl), CO2H, CO2(Ci-4 alkyl),
NHC(O)(C -4 alkyl), NHS(O)2(C -4 alkyl), CF3, CHF2,
CH2F, CH2CF3 or OCF3.In yet another aspect the present
invention provides a compound of the invention wherein
heterocyclyl is optionally substituted (such as singly
substituted for example on a ring nitrogen atom when
present) by C1-6 alkyl [optionally substituted by
phenyl {which itself optionally substituted by halo,
C1.4 alkyl, Ci-4 alkoxy, cyano, nitro, CF3, OCF3,
(Ci-4 alkyl)C(O)NH, S(O)2NH2, C]-4 alkylthio or
S(O)2(Ci-4 alkyl)} or heteroaryl {which itself
optionally substituted by halo, C -4 alkyl, Ci-4
alkoxy, cyano, nitro, CF3, ( 4 alkyl)C(O)NH, S(O)2NH2,
Ci-4 alkylthio or S(O)2(Ci-4 alkyl)}], phenyl
{optionally substituted by halo, C!-4 alkyl, Ci-4
alkoxy, cyano, nitro, CF3, OCF3, (Ci-4 alkyl)C(O)NH,
S(O)2NH2, Ci-4 alkylthio or S(O)2(Ci-4 alkyl)},
heteroaryl {optionally substituted by halo, Ci-4
alkyl, Ci-4 alkoxy, cyano, nitro, CF3, (C -4
alkyl)C(O)NH, S(O)2NH2, Ci-4 alkylthio or S(O)2(C -4
alkyl)}, S(O)2NR52R53, C(O)R54, C(O)NHR55 or S(O)2R56;
wherein R52, R53, R54, R55 and R56 are, independently,
Ci-6 alkyl, and R52, R53 and R55 can also be hydrogen.
In a further aspect of the invention A is absent. In a
still further aspect of the invention R1 is C -8
alkyl, C(O)NR14R15 , C(O)2R16, NR17C(O)R18,
NR19C(O)NR20R2 1,NR22C(O)2R23, aryl or heteroaryl. In
another aspect of the invention R14 , R17, R19, R20
and R22 are hydrogen or C -4 alkyl (for example
methyl). In yet another aspect R14 , R17, R19 , R20
and R22 are hydrogen. In a further aspect of the
invention R15 , R16, R18, R2 1, R22 and R23 are C -8
alkyl (optionally substituted by halo, Ci-6 alkoxy,
Ci-6 haloalkoxy, C3-6 cycloalkyl (optionally
substituted by halo), C5-6 cycloalkenyl, S(O)2(Ci-
alkyl), heteroaryl, phenyl, heteroaryloxy or aryloxy
(for example phenoxy)), phenyl, heteroaryl, C3-7
cycloalkyl (optionally substituted by halo or C1-4
alkyl), C4-7 cycloalkyl fused to a phenyl ring, C5-7
cycloalkenyl, or, heterocyclyl (itself optionally
substituted by oxo, C(O)(C -6 alkyl), S(O)k(C1-4
alkyl), halo or C1-4 alkyl); k is O, 1 or 2; or R14
and R15, and/or R20 and R2 1 may join to form a A-, 5-
or 6-membered ring which optionally includes a
nitrogen, oxygen or sulphur atom, said ring being
optionally substituted by C -6 alkyl or C(O)(C -6
alkyl). In yet another aspect of the invention R15,
R16, R18, R2 1 and R23 are C -8 alkyl (optionally
substituted by halo (such as fluoro)), phenyl
(optionally substituted as recited above), C3-6
cycloalkyl (optionally substituted by halo (such as
fluoro)) or C-linked nitrogen containing heterocyclyl
(optionally substituted on the ring nitrogen). In a
further aspect R1 is NR17C(O)R 18, phenyl or
heterocyclyl, wherein R18 is as defined above, and
phenyl and heterocyclyl are optionally substituted as
described above. For example R17 is hydrogen.In yet
another aspect of the invention R is Ci 8 alkyl
(optionally substituted by halo (such as fluoro, for
example to form CF3CH2)), phenyl (optionally
substituted as recited above), C3-6 cycloalkyl
(optionally substituted by halo (such as fluoro, for
example to form l,l-difluorocyclohex-4-yl)) or
C-linked nitrogen containing heterocyclyl (such as
tetrahydropyran or piperidine, optionally substituted
on the ring nitrogen). In another aspect the present
invention provides a compound of the invention wherein
R18 is Ci-8 alkyl (optionally substituted by halo
(such as fluoro, for example to form CF3CH2)), phenyl
(optionally substituted by halo) or C5-6 cycloalkyl
(optionally substituted by halo (such as fluoro, for
example to form l,l-difluorocyclohex-4-yl)). In a
further aspect of the invention heterocyclyl is
optionally substituted (such as singly substituted for
example on a ring nitrogen atom when present) by Ci-6
alkyl [optionally substituted by phenyl {which itself
optionally substituted by halo, Ci-4 alkyl, Ci-4
alkoxy, cyano, nitro, CF3, OCF3, (Ci-4 alkyl)C(O)NH,
S(O)2NH2, Ci 4 alkylthio or S(O)2(Ci-4 alkyl)} or
heteroaryl {which itself optionally substituted by
halo, Ci-4 alkyl, Ci-4 alkoxy, cyano, nitro, CF3,
(Ci-4 alkyl)C(O)NH, S(O)2NH2, C -4 alkylthio or
S(O)2(C1-4 alkyl)}], phenyl {optionally substituted by
halo, Ci-4 alkyl, Ci-4 alkoxy, cyano, nitro, CF3,
OCF3, (Ci-4 alkyl)C(O)NH, S(O)2NH2, Ci-4 alkylthio or
S(O) 2(C 4 alkyl)}, heteroaryl {optionally substituted
by halo, C1-4 alkyl, Ci-4 alkoxy, cyano, nitro, CF3,
(Ci 4 alkyl)C(O)NH, S(O)2NH2, Ci-4 alkylthio or
S(O)2(Ci-4 alkyl)}, S(O)2NR52R53, C(O)R54, C(O)NHR55
or S(O)2R56; wherein R52, R53, R54, R55 and R56 are,
independently, hydrogen or Ci-6 alkyl. In a still
further aspect of the invention R1 is NR17C(O)R18,
NR19C(O)NR20R2 1, NR22C(O)2R23, optionally substituted
heterocyclyl, optionally substituted aryl or
optionally substituted heteroaryl; wherein R17, R18,
R19, R20, R2 1, R22 and R23 are as defined above; and
optional substituents are as defined above. 



In yet another aspect of the invention R1 is
optionally substituted aryl (such as optionally
substituted phenyl) or optionally substituted
heteroaryl, wherein the optional substituents are as
recited above. In a further aspect of the invention
when R1 is optionally substituted heterocyclyl it is,
for example, an optionally substituted
tetrahydropyran, tetrahydrothiopyran, piperidine,
piperazine, pyrrolidine or azetidine. In another
aspect when R1 is optionally substituted heterocyclyl
it is, for example, an optionally substituted
piperidine, piperazine, pyrrolidine or azetidine (such
as an optionally substituted: piperidin-1-yl,
piperidin-4-yl, piperazin-1-yl, pyrrolidin-1-yl,
pyrrolidin-3-yl, azetidin-1-yl or azetidin-3-yl).In a
still further aspect of the invention the heterocyclyl
(for example a ring as described above) of R1 is
mono-substituted by Ci-6 alkyl, C3-7 cycloalkyl,
phenyl {optionally substituted by halo (for example
fluoro), C1.4 alkyl (for example methyl), C -4 alkoxy
(for example methoxy), CF3 or OCF3 , S(O)2(C1-4 alkyl)
(for example S(O)2CH3, S(O)2CH2CH3 or S(O)2CH(CH3)2),
S(O)2(Ci 4 fluoroalkyl) (for example S(O)2CF3 or
S(O)2CH2CF3), S(O)2N(C] 4 alkyl)2, S(O)2phenyl
{optionally substituted (such as mono-substituted) by
halo (for example chloro), cyano, Ci-4 alkyl, C
alkoxy, CF3, OCF3, S(O)2(Ci-4 alkyl) (for example
S(O)2CH3 or S(O)2CH2CH2CH3) or S(O)2(Ci-4 fluoroalkyl)
(for example S(O)2CH2CF3)), ben yl {optionally
substituted by halo (for example chloro or fluoro),
Ci-4 alkyl, C1-4 alkoxy (for example methoxy), CF3 or
OCF3) , C(O)H, C(O)(Ci-4 alkyl), benzoyl {optionally
substituted by halo (for example chloro or fluoro),
Ci- alkyl (for example methyl), C1-4 alkoxy, CF3 or
OCF3) , C(O)2(Ci-4 alkyl), C(O)NH2, C(O)NH(Ci-4 alkyl)
or C(O)NHphenyl {optionally substituted by halo (for
example fluoro), Ci-4 alkyl, Ci-4 alkoxy, CF3 or OCF3)
. In a still further aspect when said heterocyclyl is
a 4-substituted piperidin-1- yl, a 1-substituted
piperidin-4-yl, a 4-substituted piperazin-1-yl, a
3-substituted pyrrolidin-1- yl, a 1-substituted
pyrrolidin-3-yl, a 3-substituted azetidin-1-yl or a
1-substituted azetidin-3-yl (for example where said
substituent is as recited earlier in this paragraph).
In another aspect said heterocyclyl is a 1-substituted
piperidin-4-yl or a 4-substituted piperazin-1-yl,
wherein the substituent is S(O)2(C1-4 alkyl),
S(O)2(Ci-4 haloalkyl), S(O)2(phenyl), S(O)2N(C1-4
alkyl)2 or phenyl. In another aspect of the invention
R1 is piperidinyl or piperazinyl (such as piperidin-4-
yl or piperazin-1-yl), either of which is
N-substituted by phenyl, S(O)2R42 (wherein R42 is C1-4
alkyl (such as methyl or ethyl), phenyl or CF3) or
S(O)2NR33R34 (wherein R33 and R34 are, independently,
C1-4 alkyl (such as methyl)). In yet another aspect of
the invention R1 is NHC(O)R18 wherein R18 is Ci-4
haloalkyl (for example Ci-4 fluoroalkyl, such as
CH2CF3 or CH2CH2CF3), phenyl (optionally substituted
by halo) or C3-6 cycloalkyl (substituted by one or two
fluoros). In a further aspect of the invention R1 is
phenyl optionally substituted by S(O)2R42 (wherein R42
is Ci-4 alkyl (such as methyl)). In a still further
aspect of the invention R1 is heteroaryl (such as
pyridinyl) optionally substituted by CF3. In another
aspect of the invention R1 is heterocyclyl (such as
tetrahydropyran, tetrahydrothiopyran or
tetrahydrothiopyran-S-dioxide).In a further aspect the
invention provides a compound wherein R1 is:
1-substituted piperidin-4-yl or a 4-substituted
piperazin-1-yl, wherein the substituent is S(O)2(Ci-4
alkyl), S(O)2(Ci-4 haloalkyl), S(O)2(phenyl), S(O)2N(C
4 alkyl)2 or phenyl; NHC(O)R18 wherein R18 is Ci-4
haloalkyl, phenyl (optionally substituted by halo) or
C3-6 cycloalkyl (substituted by one or two fluoros);
phenyl optionally substituted by S(O)2R42 (wherein R42
is Ci-4 alkyl); or, heterocyclyl (such as
tetrahydropyran, tetrahydrothiopyran or
tetrahydrothiopyran-S-dioxide). In another aspect the
present invention provides a compound of the invention
wherein R2 is phenyl or heteroaryl (such as thienyl),
either of which is optionally substituted by halo
(such as chloro or fluoro), Ci-4 alkyl or CF3. In yet
another aspect of the invention R2 is phenyl; phenyl
substituted (such as in the 3-, or the 3- and
5-positions) by halo (such as chloro or fluoro) and/or
CF3; or thienyl substituted by halo (such as chloro or
fluoro). In a further aspect of the invention R2 is
phenyl, 3-fluorophenyl, 3-chlorophenyl, 3-
chloro-5-fluorophenyl, 3-trifluoromethylphenyl or
3,5-difluorophenyl. In a still further aspect of the
invention R2 is phenyl, 3-fluorophenyl or
3,5-difluorophenyl. In another aspect of the invention
R3 is hydrogen or methyl. In a further aspect of the
invention when R3 is C alkyl (such as methyl) the
carbon to which R3 is attached has the R absolute
configuration. In yet another aspect of the invention
R3 is hydrogen. In a further aspect the invention
provides a compound wherein R5 is aryl, (CH2)nXR9 or
(CH2)mR10, or, when R4 is alkyl, CF3,
alkoxy(Ci-6)alkyl, C(O)NH2, C(O)NH(Ci-4 alkyl) or
C(O)N(C1-4 alkyl)2, then R5 can also be NR6C(O)R7. In
a further aspect of the invention R5 is CH2CH2S(O)2R9.
In another aspect the present invention provides a
compound of the invention wherein R9 is optionally
substituted aryl (such as phenyl) or optionally
substituted heteroaryl (such as pyridyl, imidazolyl or
1,3,4-thiadiazolyl), (the optional substituents being
selected from those recited above). In yet another
aspect the present invention provides a compound of
the invention wherein R9 is phenyl optionally
substituted by one or more of halo, hydroxy, nitro,
S(Ci-6 alkyl), S(O)(C1-6 alkyl), S(O)2(C -6 alkyl),
S(O)2NH2, S(O)2NH(C1-6 alkyl), S(O)2N(Ci-6 alkyl)2,
cyano, Ci-6 alkyl, C1-6 alkoxy, CH2S(O)2(Ci-6 alkyl),
OS(O)2(Ci-6 alkyl), OCH2heteroaryl (such as
OCH2tetrazolyl), OCH2CO2H, OCH2CO2(Ci-6 alkyl),
OCH2C(O)NH2, OCH2C(O)NH(Ci-6 alkyl), OCH2CN, NH2,
NH(Ci-6 alkyl), N(Ci-6 alkyl)2, C(O)NH2, C(O)NH(C -6
alkyl), C(O)N(C -6 alkyl)2, CO2H, CO2(C -6 alkyl),
NHC(O)(C -6alkyl), NHC(O)O(Ci -6 alkyl), NHS(O)2(C 6
alkyl), CF3, CHF2, CH2F, CH2CF3, OCF3, heteroaryl or
heteroaryl(Ci -4 alkyl); wherein the foregoing
heteroaryl groups are optionally substituted by halo,
hydroxy, nitro, S(Ci -4 alkyl), S(O)(Ci -4 alkyl),
S(O)2(C, -4 alkyl), S(O)2NH2, S(O)2NH(C1-4 alkyl),
S(O)2N(C1-4 alkyl)2, cyano, C]-4 alkyl, -4 alkoxy,
C(O)NH2, C(O)NH(C1-4 alkyl), C(O)N(C1-4 alkyl)2, CO2H,
CO2(C1-4 alkyl), NHC(O)(Ci -4 alkyl), NHS(O)2(C1-4
alkyl), CF3 or OCF3 {and in a further aspect of the
invention the foregoing heteroaryl groups (such as
tetrazolyl) are optionally substituted by C alkyl}. In
a further aspect the present invention provides a
compound of the invention wherein R9 is phenyl
optionally substituted by halogen (such as chloro or
fluoro), cyano, Ci-4 alkyl (mono-substituted by
S(O)2(C1-4 alkyl) or C(O)NH(Ci -4 alkyl), Ci-4 alkoxy,
S(Ci-4 alkyl), S(O)2(Ci -4 alkyl), OS(O)2(Ci-4 alkyl),
OCH2COOH, OCH2-tetrazolyl (itself optionally
substituted by C1-4 alkyl), carboxamide or tetrazolyl
(itself optionally substituted by Ci-4 



alkyl). In yet another aspect the present invention
provides a compound of the invention wherein R9 is
aryl or heteroaryl each being optionally substituted
by OS(O)2R43 or C1-6 alkyl (mono-substituted by
S(O)2R44 or C(O)NR45R46); wherein R43, R44, R45 and
R46 are as defined above. In a further aspect the
present invention provides a compound of the invention
wherein R9 is phenyl (optionally substituted by
halogen (such as chloro or fluoro), cyano, Ci-4 alkyl,
C1-4 alkoxy, S(Ci-4 alkyl), S(O)2(Ci-4 alkyl),
OS(O)2(Ci 4 alkyl) or carboxamide), C3-7 cycloalkyl
(such as cyclohexyl), pyridyl (optionally substituted
by Ci-4 alkyl), imidazolyl (optionally substituted by
Ci-4 alkyl) or 1,3,4-thiadiazolyl (optionally
substituted by Ci-4 alkyl). In a further aspect the
present invention provides a compound of the invention
wherein R9 is phenyl {optionally substituted by
S(O)2(Ci-4 alkyl) (such as CH3S(O)2, for example in
the 4-position), Ci-4 alkoxy (such as CH3O, for
example in the 4-position), OS(O)2(Ci-4 alkyl) (such
as OSO CH3, for example in the 4-position), halogen
(such as chloro or fluoro) or cyano}. In another
aspect of the invention R5 is (CH2)mR10 . In a further
aspect the present invention provides a compound of
the invention wherein R10 is optionally substituted
phenyl. In a still further aspect R10 is phenyl
optionally substituted by halo, Ci-4 alkyl, Ci-4
alkoxy, S(O)5(Ci-4 alkyl), nitro, cyano or CF3;
wherein s is O, 1 or 2.In another aspect the present
invention provides a compound wherein R4 is halo,
hydroxy, cyano, C4.6 alkyl, CF3, OCF3, Ci-4 alkoxy(d.
6)alkyl, Ci-6 alkoxy, C(O)NH2, C(O)NH(C -4 alkyl),
C(O)N(Ci -4 alkyl)2, NH2, NH(C1-4 alkyl), N(C1-4
alkyl)2, C(O)(Ci-4 alkyl), S(O)2(C1-4 alkyl), N(Ci -4
alkyl)C(O)C1-4 alkyl, N(C1-4 alkyl)S(O)2(C,.4 alkyl)
or N(C -4 alkyl)C(O)O(C1-4 alkyl). In yet another
aspect of the invention R4 is halo (such as fluoro),
hydroxy, C1-6 alkyl (such as methyl or ethyl) or Ci-6
alkoxy (such as methoxy). In another aspect of the
invention R4 is halo (such as fluoro), hydroxy, C4-6
alkyl or C1-6 alkoxy (such as methoxy). In yet another
aspect of the invention R5 is aryl, (CH2)nXR9 or
(CH2VR1, or, when R4 is alkyl, CF3, alkoxy(C1-6)alkyl,
C(O)NH2, C(O)NH(C1-4 alkyl) or C(O)N(C1-4 alkyl)2,
then R5 can also be NR6C(O)R7, or a five membered
heterocycle containing at least one carbon atom, one
to four nitrogen atoms and, optionally, one oxygen or
sulphur atom, said heterocycle being optionally
substituted by oxo, C1-6 alkyl, H2NC(O), (phenylC 1-2
alkyl)HNC(O) or benzyl [which is optionally
substituted by halogen, Ci-4 alkyl, C1-4 alkoxy, CF3,
OCF3, S(C -4 alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4
alkyl)]; the five membered heterocycle being
optionally fused to a cyclohexane, piperidine,
benzene, pyridine, pyridazine, pyrimidine or pyrazine
ring; the ring carbon atoms of said fused cyclohexane,
piperidine, benzene, pyridine, pyridazine, pyrimidine
or pyrazine ring being optionally substituted by
halogen, cyano, Ci-4 alkyl, C1-4 alkoxy, CF3, OCF3,
S(C1-4 alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl);
and the nitrogen of the fused piperidine ring being
optionally substituted by Ci-4 alkyl {which is
optionally substituted by oxo, halogen, OH, C1-4
alkoxy, OCF3, C(O)O(C1-4 alkyl), CN, C(O)NH2,
C(O)NH(C1-4 alkyl), C(O)N(C1-4 alkyl)2,NH2, NH(C1-4
alkyl) OrN(C1-4 alkyl)2}, C(O)(C1-4 alkyl) {wherein
the alkyl is optionally substituted by C1-4 alkoxy or
fluoro}, C(O)O(C -4 alkyl), C(O)NH2, C(O)NH(C -4
alkyl), C(O)N(C -4 alkyl)2 or S(O)2(C -4 alkyl)
{wherein the alkyl is optionally substituted by
fluoro}. In a further aspect of the invention R5 is
NR6C(O)R7. In a still further aspect the present
invention provides a compound of the invention wherein
R6 is ethyl. In another aspect of the invention R7 is
phenyl(C -2)alkyl, phenyl(C 1-2 alkyl)NH, phenyl,
heteroaryl or heteroaryl(C. 2)alkyl; wherein the
phenyl and heteroaryl rings are optionally substituted
by halo, cyano, nitro, hydroxy, Ci-4 alkyl, C1-4
alkoxy, S(O) C -4 alkyl, S(O)2NR12R13 , NHS(O)2(C -4
alkyl), NH2, NH(C -4 alkyl), N(C -4 alkyl)2,
NHC(O)NH2,C(O)NH2, C(O)NH(C1-4 alkyl), NHC(O)(C 1-4
alkyl), CO2H, CO2(Ci-4 alkyl), C(O)(C1-4 alkyl), CF3,
CHF2, CH2F, CH2CF3 or OCF3; and R12 and R13 are,
independently, hydrogen or Ci-4 alkyl, or together
with a nitrogen or oxygen atom, may join to form a 5-
or 6-membered ring which is optionally substituted
with Ci-4 alkyl, C(O)H or C(O)(C1-4 alkyl); and k is
O, 1 or 2 (for example, 2). In another aspect the
invention provides a compound of the invention wherein
R7 is phenyl(Ci -2)alkyl or phenyl(Ci -2 alkyl)NH;
wherein the phenyl rings of R7 are optionally
substituted by halo, cyano, nitro, hydroxy, Ci-4
alkyl, Ci-4 alkoxy, S(O)kCi-4 alkyl, S(O)2NR12R13,
NHS(O)2(Ci-4 alkyl), NH2, NH(C1-4 alkyl), N(Ci -4
alkyl)2, NHC(O)NH2, C(O)NH2, C(O)NH(Ci-4 alkyl),
NHC(O)(C1-4 alkyl), CO2H, CO2(C1-4 alkyl), C(O)(C1-4
alkyl), CF3, CHF2, CH2F, CH2CF3 or OCF3; R12 and R13
are, independently, hydrogen or C1-4 alkyl, or
together with a nitrogen or oxygen atom, may join to
form a 5- or 6-membered ring which is optionally
substituted with Ci-4 alkyl, C(O)H or C(O)(Ci -4
alkyl); and k is O, 1 or 2. In another aspect R7 is
phenyl or benzyl; wherein the aromatic rings are
optionally substituted by halo, cyano, nitro, hydroxy,
Ci-4 alkyl, C1-4 alkoxy, S(OXCi-4 alkyl, S(O)2NR12R13
, NHS(O)2(Ci-4 alkyl), NH2, NH(C1-4 alkyl), N(Ci -4
alkyl)2, NHC(O)NH2, C(O)NH2, C(O)NH(Ci-4 alkyl),
NHC(O)(C1-4 alkyl), CO2H, CO2(Ci-4 alkyl), C(O)(C1-4
alkyl), CF3, CHF2, CH2F, CH2CF3 or OCF3; k is O, 1 or
2; and R12 and R13 are, independently, hydrogen or
C1-4 alkyl, or together with a nitrogen or oxygen
atom, may join to form a 5- or 6-membered ring which
is optionally substituted with Ci-4 alkyl, C(O)H or
C(O)(Ci-4 alkyl). In a further aspect R7 is phenyl,
benzyl or NHCH2phenyl (such as benzyl); wherein the
phenyl rings are optionally substituted by halo,
cyano, nitro, hydroxy, Ci-4 alkyl, Ci-4 alkoxy,
S(O)2Ci-4 alkyl, S(O)2NR12R13, NHS(O)2(Ci -4 alkyl),
NH2, NH(Ci -4 alkyl), N(Ci-4 alkyl)2, NHC(O)NH2,
C(O)NH2, C(0)NH(C M alkyl), NHC(O)(Ci -4 alkyl), CO2H,
CO2(C -4 alkyl), C(O)(CM alkyl), CF3; and R12 and R13
are, independently, hydrogen or Ci-4 alkyl. In yet
another aspect R7 is benzyl or NHCH2phenyl (such as
benzyl) wherein the phenyl rings are optionally
substituted by halo (such as fluoro, chloro or bromo),
cyano, Ci-4 alkyl (such as methyl), Ci-4 alkoxy (such
as methoxy) or S(O)2Ci-4 alkyl (such as S(O)2CH3) . In
a still further aspect R7 is phenyl, benzyl or
NHCH2phenyl, wherein the phenyl rings are substituted
(for example in the para-position) by S(O)2C1-4 alkyl
and the rings are optionally further substituted by
halo, cyano, nitro, hydroxy, C1-4 alkyl or Ci-4
alkoxy.In another aspect R7 is benzyl, wherein the
phenyl ring is substituted (for example in the
para-position) by S(O)2Ci-4 alkyl (such as S(O)2CH3);
R7 is, for example, CH2(4- 



S(O)2CH3-C6H4) . In yet another aspect R5 is
1,2,4-triazolyl, thiazolyl, 1,2,4-oxadiazolyl,
imidazolyl or 1,2,3-triazolyl substituted as described
above. In a further aspect R5 is 1,2,4-triazolyl,
thiazolyl, 1,2,4-oxadiazolyl, benzimidazolyl,
benztriazolyl or an imidazopyridinyl (such as
imidazo[4,5c]pyridinyl), each of which is
unsubstituted or substituted by one or two of the same
or different Ci- alkyl (for example Ci-4 alkyl; such
as methyl), CF3, OH (which may tautomerise to the keto
form), S(O)2(Ci-4 alkyl), C(O)NH2, C(O)NH(phenyl(Ci-2
alkyl)) or phenyl(Ci -2 alkyl); wherein the phenyl of
the foregoing phenyl(Ci.2 alkyl) groups is optionally
substituted by halo, Ci-4 alkyl, Ci-4 alkoxy, cyano or
S(O)2(Ci 4 alkyl). In a further aspect the present
invention provides a compound of formula (I) wherein A
is absent; R1 is phenyl [optionally substituted by
S(O)2(C -4 alkyl) (for example S(O)2CH3)],
NHC(O)(4,4-difluorocyclohexyl), piperidin-4-yl [N-
substituted by S(O)2(Ci-4 alkyl) (for example
S(O)2CH3)], tetrahydropyranyl or
tetrahydrothiopyranyl-S-dioxide; R2 is phenyl or
phenyl optionally substituted by halo (for example
fluoro); R3 is hydrogen; R4 is halo (such as fluoro),
hydroxy, Ci-6 alkyl (such as methyl or ethyl) or Ci-
alkoxy (such as methoxy); R5 is phenyl (optionally
substituted by halo (such as chloro)), CH2CH2S(O)2R9
or NHC(O)R7; R7 is CH2phenyl optionally substituted by
S(O)2(Ci-4 alkyl) (for example S(O)2CH3); and, R9 is
phenyl optionally substituted by S(O)2(Ci-4 alkyl)
(for example S(O)2CH3) . In a still further aspect the
present invention provides a compound of formula (Ia):
wherein R4 is as defined above; Rla is one or more of
the same or different phenyl substituents as defined
above; and, R2a is one or two halogen atoms (such as
fluoro), or a CF3 group. In another aspect the present
invention provides a compound of formula (Ib):wherein
R2a and R4 are as defined above; Ra and Rb are,
independently, hydrogen or C1-4 alkyl; Y is oxygen,
sulphur, sulphur dioxide or N(S(O) 2(Ci-4 alkyl)); Z
is CH, N or C(Ci-4 alkyl) (for example Z is CH); and
R5a is S(O)2(C1-4 alkyl) or C1-4 alkoxy (for example
R5a is S(O)2CH3) . In yet another aspect the present
invention provides a compound of formula (Ic): wherein
R2a and R4 are as defined above. In a further aspect
the present invention provides a compound of formula
(Id): wherein R>2aa and R4 are as defined above; and
R5b is one or more of the same or different phenyl
substituents as defined above. In a still further
aspect the present invention provides a compound of
formula (Ie):wherein R1, R2a, R4, R6 and R7 are as
defined above. In another aspect the present invention
provides a compound of formula (If): wherein R1 is
C1-8 alkyl, C(O)NR14R15 , C(O)2R16,
NR17C(O)R18,NR19C(O)NR20R2 1, NR22C(O)2R23, aryl or
heteroaryl; and R2a and R4 are as defined above. In
yet another aspect the present invention provides a
compound of formula (Ig): wherein R2a and R4 are as
defined above, and R5c is optionally substituted
phenyl (the optional substituents being as defined
above, for example S(O)2(C1-4 alkyl)) or optionally
substituted heteroaryl (the optional substituents
being as defined above, for example Ci- alkyl). In a
further aspect the present invention provides a
compound of formula (Ih):wherein R2a and R4 are as
defined above, and Y1 is O, S, S(O)2, NS(O)2NR52R53,
NC(O)R54, NC(O)2(C1-6 alkyl), NC(O)2(phenyl(C1.2
alkyl)), NC(O)NHR55 OrNS(O)2R56; wherein R52, R53, R54
, R55 and R56 are as defined above (for example they
are, independently, C1-6 alkyl, and R52, R53 and R55
can also be hydrogen). In a still further aspect the
present invention provides a compound of formula (Ih):
wherein R2a is as defined above, and R4 is halo,
hydroxy; cyano, C4-6 alkyl, CF3, OCF3, Ci-4
alkoxy(C1-6)alkyl, C1-6 alkoxy, C(O)NH2, C(O)NH(C1-4
alkyl), C(O)N(C1-4 alkyl)2, NH2, NH(C1-4 alkyl),
N(C1-4 alkyl)2, C(O)(C1-4 alkyl), S(O)2(Ci-4 alkyl),
N(C1-4 alkyl)C(O)CM alkyl, N(C1-4 alkyl)S(O)2(C1-4
alkyl) OrN(C1-4 alkyl)C(O)O(Ci.4 alkyl). The compounds
in the following Tables illustrate the invention.
TABLE I Table I comprises compounds of formula (Ia):A
DEVICE FOR MECHANICAL GUIDING. A LOCK MODULE AND A
LOCK DEVICE COMPRISING SUCH A DEVICE Technical Field 5
The present invention relates generally to lock
arrangements and more particularly to a device for
guiding mechanically components of a lock arrangement.
The invention also relates to a lock module and to a
lock arrangement that includes such a component
guiding device. 0 Background of the invention Known to
the art are lock arrangements of the type with which
it is desired to manoeuvre lock components
mechanically by means of an electrically actuable
manoeuvring element, such as an electric motor or a
solenoid. A so-called electric lever handle lock is an
example of such an 5 arrangement, with which it is
possible to engage and disengage a lever handle
function on one or both sides of a door fitted with
such an arrangement. Known lock arrangements of this
type have been found to be encumbered with several
drawbacks. One problem is that the electrical
manoeuvring facility of such locks requires the !0
provision of space demanding components. Another
problem with such lock arrangements is that it is
preferred to include only one electrically actuable
manoeuvring device for economic and space reasons. In
those instances when it is desired to guide several
components, such as engagement and disengagement
components of an electrical lever handle lock that
comprises a follower unit having a divided spindle, it
has either been necessary to use several 15
manoeuvring devices or to include highly complicated
mechanical arrangements for guiding - several lock
components with a single motor or solenoid. A further
drawback with known solutions is that the use of a
solenoid as a manoeuvring device requires the presence
of an electricity supply source, resulting in a
relatively high current consumption hi turn, this has
made' the supply of electricity from a supply source
located internally in the door, such as a 0 battery,
difficult or even impossible to achieve. The
international patent publications WO02/059440 and
WO02/059441 describe a lock arrangement adapted for
engagement and disengagement by a thumb turn function.
The hub of the lock arrangement includes an outer part
which is connected to a spindle and a
centrallypositioned follower. The arrangement includes
means for connecting the outer part of the hub and the
follower. This connecting means is mounted rotatably
about an axis which is parallel with the centre axis
of the hub and can be moved between an engagement
position and a disengagement position by means of an
electrically powered solenoid. This enables selective
coupling of the spindle function. The illustrated lock
arrangement, however, is both energy 



and space consuming and is not suitable for modular
construction of the lock arrangement. SUMMARY OF THE
INVENTION An object of the present invention is to
provide a device for mechanically guiding lock
components which is more flexible and less space
consuming than present day solutions. The invention is
based on the insight that a compact and, at the same,
a flexible component guiding facility can be achieved
with the use of one or more pivotal arms whose
rotation is controlled by means of a linearly movable
engagement element that engages in grooves provided in
the arms. According to a first aspect of the
invention, a device for mechanically guiding lock
components comprising an electrically actuable
manoeuvring device, a first engagement element
connected mechanically to the manoeuvring device for
linear movement along a movement axis between a first
and a second end position, and an arm which is
pivotally mounted on a pivot shaft, wherein the first
arm includes a second engagement means that is in
mechanical engagement with the first engagement means,
is characterized in that either of the first and
second engagement elements includes a groove which
extends at least partially nonparallel with the
movement axis of the first engagement element.
According to a second aspect of the invention there is
provided a lock module which includes such a component
guiding device. According to a third aspect of the
invention there is provided a lock arrangement which
includes such a component guiding device. The guiding
device, the lock arrangement and the lock module
according to the present invention avoid, or at least
reduce, the above drawbacks associated with known
techniques.The inventive component guiding device
enables a compact construction to be achieved with
only a few parts and also enables the achievement of a
modular construction. Because linear movement of the
first engagement means is converted to rotary movement
of an arm as a result of the design of the second
engagement means there can be obtained a highly
flexible construction with which an exchange of one
arm for another arm that has a different groove
configuration provides a new function. In one
preferred embodiment of the invention, the component
guiding device includes two grooved arms which enable
independent guiding of two components with the aid of
one single manoeuvring element. Further preferred
embodiments are defined in the appendent claims. BRIEF
DESCRgTION OF THE DRAWINGS The invention will now be
described in more detail by way of example with
reference to the accompanying drawings, in which Fig.
1 is an exploded view of a lock device according to
the present invention; Fig. 2 is a diagrammatic view
of an inventive lock module that includes a device for
mechanically guiding a lock component in accordance
with the invention; Fig. 3 is a diagrammatic exploded
view of the lock module shown in figure 2; Fig. 4
illustrates diagrammatically the mechanical guiding
device shown in figures 2 and 3; Fig. 5 is a
diagrammatic exploded view of the device shown in
figure 4; and Fig. 6a-c are plan views of the device
shown in figures 4 and 5 in different operational
positions.DESCRIPTION OF PREFERRED EMBODIMENTS There
will now be described, initially with reference to
figure 1, a preferred embodiment of a lock arrangement
that includes a device for mechanically guiding a lock
component. Figure 1 is a general overview of a lock
device generally referenced 1. The lock device
includes a forend 2 that has a lock mechanism mounted
thereon. The lock mechanism includes conventional
components, such as a latch bolt 3, a hook bolt, a
cylinder follower, etc.. The lock mechanism is
protected by a box (not shown) and a cover plate 4 .
The lock mechanism also includes a lock module in the
form of a lever handle follower unit 10. This unit is
intended to communicate with an arm that guides
movement of the latch bolt 3 between an extended and a
retracted position. The lever handle follower unit,
which is shown in more detail in figures 2 and 3,
includes a lever handle follower hub 30 which is
caused to rotate by means of a lever handle (not
shown) that has a square peg inserted in a square
opening in the hub. The unit 10 includes a mechanical
guiding device, generally referenced 20, which guides
or controls the function of the hub 30. The hub 30 is
mounted between an upper box 31 and a lower box 32
which together with the component guiding device form
a module that functions as an independent part in the
lock arrangement 1. The component guiding device 20
will now be described in detail with reference also to
figures 3, 4, 5a and 5b. The device includes an
electric motor 2 1 which is powered by an electric
energy source (not shown). This power source may be a
battery connected to the lock arrangement or may be an
externally located source. The motor includes a
threaded output shaft 22 that has screwed thereon a
drive nut 23 which includes a through-passing
internally threaded hole. The drive nut is caused to
move linearly between an inner and an outer end
position along the shaft 22 as the motor rotates. As
will be seen particularly from figure 5b, the drive
nut 23 also includes a T-shaped stud carrying element
24 that includes a first stud 24a and a second stud
24b, the modus operandi of which will be explained
hereinafter. The component guiding device also
includes a respective upper and lower arm 25 and 26
which are mounted for rotation on a shaft A. The arms
25, 26 are disposed so that when rotated they
influence the direction of a respective wing 33, 34 on
the hub 30 for selective engagement and disengagement
of its lever handle function. To this end, the upper
arm 25includes a two-part groove 27, wherein a first
part 27a situated nearest the motor 2 1 extends
parallel with the shaft 22 in the position shown in
figure 4, and the second part 27b of which extends out
of parallel with the shaft 22. A first peg or pin 24a
on the T-shaped peg carrying part 24 engages the
groove in the upper arm whereas a second peg or pin
24b of said peg carrying part engages correspondingly
in the groove 28 of the lower arm. As a result, when
the drive nut 23 moves linearly along the shaft 22,
and therewith also the pegs 24a, 24b, one of the arms
25, 26 is caused to rotate when the engagement part
runs in that part of the groove which is non-parallel
with the shaft. This will be described in detail
hereinafter, with reference to figures 6a-c. Figure 6a
shows the mechanical guiding device in a starting
position. The drive nut 23 is here located in an inner
end position, i.e. a position nearest or primal to the
motor 21. The first peg 24a is located in a first end
position in the groove 27, i.e. at the end of the
first part 27a of the groove. As the shaft rotates and
therewith causes the drive nut to move in the arrowed
direction from the inner end position, the first peg
will move in the first groove part 27a. Because this
part of the groove extends parallel with the shaft 22,
i.e. with the movement axis 



of the drive nut, the first arm 25 will not rotate
whilst the first peg is located in the first part of
the groove. On the other hand, the lower arm 26 is
caused to rotate anticlockwise, as will be seen from
figure 6b. This is because the first part 28a of the
groove 28 in the lower arm is non-parallel with
movement axis of the drive nut and because the second
peg 24b causes the lower arm to move anticlockwise
from the nut position in figure 6a to the nut position
in figure 6b. In the position shown in figure 6b, the
lower arm has been rotated so that the second part 28b
of the groove 28, i.e. the part located at a distance
from the motor 21, extends generally parallel with the
movement axis of the drive nut. hi this position, the
lower arm exerts pressure on the lower wing 32 of the
hub 30, resulting in engagement of the lever handle
function with respect to one side of the hub. Thus,
further movement of the drive nut from the position
shown in figure 6b to the position shown in figure 6c
will not result in further rotation of lower arm 26.
On the other hand, this movement of the drive nut will
cause the upper arm to rotate anticlockwise. This is
because the first peg runs in the non-parallel second
part 27b of the groove 27, i.e. in that part of
thegroove distanced from the motor 21. Subsequent to
the movement of the drive nut to its outer end
position, shown in figure 6c, the upper arm will have
been caused to rotate so that this arm also exerts
pressure on its respect wing 33 of the hub 30, i.e. on
the upper wing. With both wings 33, 34 pressed
inwardly, the lever handle function is engaged on both
sides of the hub. The above lock component mechanical
guiding device affords several advantages over known
techniques. Because the drive nut is moved by rotation
of the shaft 22, it is possible to achieve precise
movement of the nut, where this movement will be more
precise the lower the pitch of the shaft threads.
Another advantage afforded by the use of a threaded
motor output shaft is that the position of the drive
nut can be kept generally constant as a result of
friction and the thread drive, even when the motor is
not powered. This results in lower energy consumption,
by virtue of the fact that the supply of power to the
motor can be disconnected when the drive nut is not
moved. Another benefit afforded by the described
device is that several arms can be guided with the use
of only one single drive nut. This results in a simple
and inexpensive construction. In the case of the
preferred embodiment of the invention, the mechanical
component guiding device includes two grooved arms. It
will be understood, however, that the device may
included solely one arm or more than two arms. Each
groove includes two parts that extend in mutually
different directions. It will be understood that the
grooves can be appropriately configured to provide the
desired guiding function, provided that at least part
of each groove is non-parallel with the movement axis
of the drive nut. In the case of the illustrated
embodiment, the arms are intended to influence the
function of a lever handle follower. As will be
understood, a mechanical component guiding device
according to the invention can also be used to guide
or control other functions in a lock arrangement, such
as a latch mechanism, etc. There has been described
above a device with which a peg-carrying drive nut
engages with grooves in rotatable arms. It will be
understood, however, that the device can be
constructedwith a reverse function without deviating
from the concept of the invention, as expressed in the
accompanying claims. For example, a device is
conceivable in which a linearly movable drive nut is
provided with grooves in which pegs on peg-carrying
rotatable arms engage. Although the invention has been
described with reference to an electric motor having a
threaded output shaft as the electrically actuable
manoeuvring element that also includes the drive nut,
it will be understood that the motor and the drive nut
can be replaced with a solenoid provided with an
engagement element.CLAIMS 1. A device for mechanically
guiding lock components, wherein the guiding device
includes - an electrically actuable manoeuvring device
(21), - a first engagement element (23,24) connected
mechanically to the manoeuvring device for linear
movement along a movement axis between a first and a
second end position, - a first arm (25) rotatably
mounted on a pivot shaft (A), wherein the first arm
includes a second engagement element (27) that is in
mechanical engagement with the first engagement
element, and wherein the guiding device is c h a r a c
t e r i z e d in that - either of the first and second
engagement elements (23,24,and 27) includes a groove
(27) which extends at least partially non-parallel
with the movement axis of the first engagement
element. 2. A device according to claim 1, wherein the
electrically actuable manoeuvring device (21) includes
an electric motor that has a threaded output shaft
(22), and wherein the first engagement element (23,24)
includes an internally threaded hole by means of which
the engagement element is screwed onto threaded output
shaft. 3. A device according to any one of claims 1
and 2, wherein the groove has a first part (27a) which
extends parallel with the movement axis of the first
engagement element, and a second part (27b) which
extends non-parallel with the movement axis of the
first engagement element. 4. A device according to
claim 3, wherein the first engagement element includes
a pegcarrying element (24a) and wherein the second
engagement includes a groove (27).5 . A device
according to any one of claims 1-4, wherein the device
includes a second arm (26) which is rotatably mounted
on the shaft (A), and wherein the second arm includes
a third engagement element (28) which is in mechanical
engagement with the first engagement element (23,24).
6. A device according to claim 5, wherein the first
engagement element (23,24) includes a peg-carrying
element (24) that includes a first peg (24a) in
engagement with a groove (27) in the first arm (25)
and a second peg (24b) in engagement with a groove
(28) in the second arm (26). 7. A lock module (10)
comprising a guiding device according to any one of
claims 1-6. 8. A lock module according to claim 7,
comprising a follower unit (30), preferably a lever
handle follower unit, with which the first arm (25) is
brought into engagement for selective guidance of the
function of the follower unit. 9. A lock device that
includes a mechanical guiding device according to any
one of claims 1- 6. 


