
Novel 2 - (l-aza-bicyclo [2 . 2 . 2] oct-3 -yl) - 2
3-dihydroisoindol- l-one/5 , 6-dihydro-furo [2 , 3-c]
pyrrol-4one derivatives ligands for alpha 7 nicotinic
acetylcholine receptor TECHNICAL FIELD This invention
relates to novel isoindolones or
pharmaceutically-acceptable salts thereof, processes
for preparing them, pharmaceutical compositions
containing them and their use in therapy. This
invention particularly relates to isoindolone
compounds that are ligands for alpha 7 nicotinic
acetylcholine receptors (a7 nAChRs). BACKGROUNDOF THE
INVENTION The use of compounds which bind nicotinic
acetylcholine receptors in the treatment of a range of
disorders involving reduced cholinergic function, such
as anxiety, depression, schizophrenia, cognitive or
attention disorders, Alzheimer's disease, Parkinson's
disease, Tourette's syndrome, and for facilitating
smoking cessation, for providing neuroprotection and
inducing analgesia, has been discussed in McDonald et
al. (1995) "Nicotinic Acetylcholine Receptors:
Molecular Biology, Chemistry and Pharmacology",
Chapter 5 in Annual Reports in Medicinal Chemistry,
vol. 30, pp. 41-50, Academic Press Inc., San Diego,
CA; and in Williams et al. (1994) "Neuronal Nicotinic
Acetylcholine Receptors," Drug News & Perspectives,
Vol. 7, pp. 205-223. DESCRIPTION OF THE INVENTION This
invention encompasses nicotinic acetylcholine
receptor-reactive compounds in accord with formula I:
wherein: D represents O; E represents CH2, NH, O or S;
n is 1 or 2 and R1 is selected from hydrogen, halogen
or a substituted or unsubstituted 5- or 



6-membered aromatic or heteroaromatic ring having 0, 1
or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1
sulfur atoms, or selected from a substituted or
unsubstituted 8-, 9- or 10-membered fused aromatic or
heteroaromatic ring system having 0, 1, 2 or 3
nitrogenatoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur
atoms, said aromatic or heteroaromatic rings or ring
systems, when substituted, having substituents
selected from -Q-Qalkyl, -C3-C6cycloalkyl,
-Q-Cealkoxy, -C2-C6alkenyl, -C2-C alkynyl, halogen,
-CN, -NO2, -CF3, -S(O)mR2 wherein m is 0, 1 or 2,
-NR2R3, -NR2C(O)R3, -CH2NR2R3,OR2, -CH2OR2,
-C(O)NR2R3, or -CO2R4; R2 and R3 are independently
selected at each occurrence from hydrogen,
-C1-C4alkyl, -C1-C4alkoxy, -C3-C6cycloalkyl, aryl,
heteroaryl, -C(O)R4, -CO2R4 or -SO2R4, or R2 and R3 in
combination is -(CH2)jG(CH2)k- or -G(CH2)jG- wherein G
is oxygen, sulfur, NR4, or a bond, j is O, 1, 2, 3 or
4 and k is 0, 1, 2, 3 or 4, and R4 is independently
selected at each occurrence from hydrogen, -Q^alkyl,
aryl, or heteroaryl. Particular compounds of the
invention are nicotinic acetylcholine
receptor-reactive compounds in accord with formula II
or III: p pi wherein: E represents or CH2, NH, O or S;
G represents CH or N; R1 is selected from hydrogen,
halogen or a substituted or unsubstituted 5- or
6-membered aromatic or heteroaromatic ring having 0, 1
or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1
sulfur atoms, or selected from a substituted or
unsubstituted 8-, 9- or 10- membered fused aromatic or
heteroaromatic ring system having 0, 1, 2 or 3
nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur
atoms, said aromatic or heteroaromatic rings or ring
systems, when substituted, having substituents
selected from -CrC alkyl, -C3-C6cycloalkyl,
-Ci-C6alkoxy, -C2-C6alkenyl, -C2-C6alkynyl, halogen,
-CN, -NO2, -CF3, -S(O)mR2 wherein m is 0, 1 or 2,
-NR2R3, -NR2(CO)R3, -CH2NR2R3, OR2, -CH2OR2,
-C(O)NR2R3, or -CO2R4; 



R2 and R3 are independently selected at each
occurrence from hydrogen, -Q.Qalkyl, -d-C 4alkoxy,
-CrCecycloalkyl, aryl, heteroaryl, -C(O)R4, -CO2R4 or
-SO2R4, orR2 and R3 in combination is -(CH2)jG(CH2)k-
or -G(CH2)jG- wherein G is oxygen, sulfur, NR4, or a
bond, j is 0, 1, 2, 3 or 4 and k is 0, 1, 2, 3 or 4,
and R4 is independently selected at each occurrence
from hydrogen, -Q-Qalkyl, aryl, or heteroaryl. The
invention also encompasses stereoisomers, enantiomers,
in vzvo-hydrolysable precursors and
pharmaceutically-acceptable salts of compounds of
formula II or in, pharmaceutical compositions and
formulations containing them, methods of using them to
treat diseases and conditions either alone or in
combination with other therapeutically-active
compounds or substances, processes and intermediates
used to prepare them, uses of them as medicaments,
uses of them in the manufacture of medicaments and
uses of them for diagnostic and analytic purposes.
Particular compounds of the invention are nicotinic
acetylcholine receptor-reactive compounds in accord
with formula II: II wherein: E represents or CH2, NH,
O or S; R1 is selected from hydrogen, halogen or a
substituted or unsubstituted 5- or 6-membered aromatic
or heteroaromatic ring having 0, 1 or 2 nitrogen
atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms,
or selected from a substituted or unsubstituted 8-, 9-
or 10- membered fused aromatic or heteroaromatic ring
system having 0, 1, 2 or 3 nitrogen atoms, 0 or 1
oxygen atoms, and 0 or 1 sulfur atoms, said aromatic
or heteroaromatic rings or ring systems, when
substituted, having substituents selected from -Ci-C
alkyl, -C3-C6cycloalkyl, -CrQalkoxy, -C2-C6alkenyl,
-C2-C6alkynyl, halogen, -CN, -NO2, -CF3, -S(O)mR2
wherein m is 0, 1 or 2, -NR2R3, -NR2(CO)R3, -CH2NR2R3,
OR2, -CH2OR2, -C(O)NR2R3, or -CO2R4; R2 and R3 are
independently selected at each occurrence from
hydrogen, -Q^alkyl, -d-C 4alkoxy, -C3-C6cycloalkyl,
aryl, heteroaryl, -C(O)R4, -CO2R4 or -SO2R4, or 



R2 and R3 in combination is -(CH2)jG(CH2)k- or
-G(CH2)jG- wherein G is oxygen, sulfur, NR4, or a
bond, j is 0, 1, 2, 3 or 4 and k is 0, 1, 2, 3 or 4,
andR4 is independently selected at each occurrence
from hydrogen, -Q-Qalkyl, aryl, or heteroaryl;
stereoisomers, enantiomers, in vzvo-hydrolysable
precursors and pharmaceuticallyacceptable salts
thereof. Other compounds of the invention are
nicotinic acetylcholine receptor-reactive compounds in
accord with formula HI: III wherein: G represents CH
or N; R1 is selected from hydrogen, halogen or a
substituted or unsubstituted 5- or 6-mepibered
aromatic or heteroaromatic ring having 0, 1 or 2
nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur
atoms, or selected from a substituted or unsubstituted
8-, 9- or 10- membered fused aromatic or
heteroaromatic ring system having 0, 1, 2 or 3
nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur
atoms, said aromatic or heteroaromatic rings or ring
systems, when substituted, having substituents
selected from -Ci-C 6alkyl, -C3-C6CVcIOaIkVl, -CrC
6alkoxy, -C2-C6alkenyl, -C2-C6alkynyl, halogen, -CN,
-NO2, -CF3, -S(O) 1nR2 wherein m is 0, 1 or 2, -NR
2R3, -NR 2(CO)R 3, -CH2NR2R3, OR2, -CH2OR2, -C(O)NR
2R3, or -CO2R4; R2 and R3 are independently selected
at each occurrence from hydrogen, -Q.Qalkyl,
-CrQalkoxy, -C3-C6cycloalkyl, aryl, heteroaryl, -C(O)R
4, -CO2R4 or -SO2R4, or R2 and R3 in combination is
-(CH2)jG(CH2)k- or -G(CH 2)jG- wherein G is oxygen,
sulfur, NR4, or a bond, j is 0, 1, 2, 3 or 4 and k is
0, 1, 2, 3 or 4, and R4 is independently selected at
each occurrence from hydrogen, -C1-C4alkyl, aryl, or
heteroaryl; stereoisomers, enantiomers, in
vzvo-hydrolysable precursors and
pharmaceuticallyacceptable salts thereof. Particular
compounds of the invention are those in accord with
formula II or III, 



wherein, R1 is selected from hydrogen, halogen and
substituted or unsubstituted phenyl, pyridyl,
quinolinyl, piperazinyl or morpholinyl, said phenyl,
pyridyl, quinolinyl, piperazinylor morpholiny, when
substituted, having substituents selected from
-CrQalkyl, -C3-C6cycloalkyl, -d-Qalkoxy,
-C2-C6alkenyl, -C2-C6alkynyl, halogen, -CN, -NO2,
-CF3, -S(O)mR2 wherein m is 0, 1 or 2, -NR2R3,
-CH2NR2R3 -OR2, -CH2OR2 or -CO2R4. Particular
compounds of the invention are R-stereoisomers of
compounds of formula II or III in accord with formula
IV or V, IV V, wherein E, G and R1 are as defined
herein. Particular compounds of the invention are
those described herein and pharmaceutically-acceptable
salts thereof. In a further aspect the invention
relates to compounds described herein wherein one or
more of the atoms is a radioisotope of the same
element. In a particular form of this aspect of the
invention the compound is labeled with tritium. Such
radio-labeled compounds are synthesized either by
incorporating radio-labeled starting materials or, in
the case of tritium, exchange of hydrogen for tritium
by known methods. Known methods include (1)
electrophilic halogenation, followed by reduction of
the halogen in the presence of a tritium source, for
example, by hydrogenation with tritium gas in the
presence of a palladium catalyst, or (2) exchange of
hydrogen for tritium performed in the presence of
tritium gas and a suitable organometallic (e.g.
palladium) catalyst. Compounds of the invention
labeled with tritium are useful for the discovery of
novel medicinal compounds which bind to and modulate
the activity, by agonism, partial agonism, or
antagonism, of the oc7 nicotinic acetylcholine
receptor. Such tritium-labeled compounds may be used
in assays that measure the displacement of such
compounds to assess the binding of ligands that bind
to a7 nicotinic acetylcholine receptors. In a further
aspect the invention relates to compounds described
herein additionally comprising one or more atoms of a
radioisotope. In a particular form of this aspect of
the 



invention the compound comprises a radioactive
halogen. Such radio-labeled compounds are synthesized
by incorporating radio-labeled starting materials by
known methods. Particular embodiments of this aspect
of the invention are those in which the radioisotope
is selectedfrom 18F, 1231, 1251, 1311, 75Br, 76Br,
77Br or 82Br. A most particular embodiment of this
aspect of the invention is that in which the
radioisotope is 18F. In another aspect the invention
relates to compounds described herein and their use in
therapy and to compositions containing them. In
another aspect the invention encompasses the use of
compounds described herein for the therapy of diseases
mediated through the action of nicotinic acetylcholine
receptors. A more particular aspect of the invention
relates to the use of the compounds for the therapy of
diseases mediated through the action of a7 nicotinic
acetylcholine receptors. Another aspect of the
invention encompasses a method of treatment or
prophylaxis of diseases or conditions in which
activation of the a7 nicotinic receptor is beneficial
which method comprises administering a
therapeutically-effective amount of a compound of the
invention to a subject suffering from said disease or
condition. One embodiment of this aspect of the
invention is a method of treatment or prophylaxis,
wherein the disorder is anxiety, schizophrenia, mania
or manic depression. Another embodiment of this aspect
of the invention is a method of treatment or
prophylaxis of neurological disorders, psychotic
disorders or intellectual impairment disorders, which
comprises administering a therapeutically effective
amount of a compound of the invention. Another
embodiment of this aspect of the invention is a method
of treatment or prophylaxis, wherein the disorder is
Alzheimer's disease, learning deficit, cognition
deficit, attention deficit, memory loss, or Attention
Deficit Hyperactivity Disorder. Another embodiment of
this aspect of the invention is a method of treatment
or prophylaxis, wherein the disorder is Parkinson's
disease, Huntington's disease, Tourette's syndrome, or
neurodegenerative disorders in which there is loss of
cholinergic synapses. Another embodiment of this
aspect of the invention is a method of treatment or 



prophylaxis of jetlag, nicotine addiction, craving,
pain, and for ulcerative colitis, which comprises
administering a therapeutically effective amount of a
compound of the invention. Yet another embodiment of
this aspect of the invention is a method for inducing
the cessation of smoking which comprises administering
an effective amount of a compound of the invention.
Another embodiment of this aspect of the invention is
a pharmaceutical composition comprising a compound of
the invention and a pharmaceutically-acceptable
diluent, lubricant or carrier.A further aspect of the
invention relates to a pharmaceutical composition
useful for treating or preventing a condition or
disorder mentioned herein arising from dysfunction of
nicotinic acetylcholine receptor neurotransmission in
a mammal, preferably a human, comprising an amount of
a compound of the invention, an enantiomer thereof or
a pharmaceutically-acceptable salt thereof, effective
in treating or preventing such disorder or condition,
and pharmaceutically-acceptable additives carrier.
Another embodiment of this aspect of the invention
relates to use of a pharmaceutical composition of the
invention for the treatment, amelioration or
prophylaxis of human diseases or conditions in which
activation of the cc7 nicotinic receptor is
beneficial. Another embodiment of this aspect of the
invention is the use of the pharmaceutical composition
of the invention for the treatment or prophylaxis of
neurological disorders, psychotic disorders or
intellectual impairment disorders. Another embodiment
of this aspect of the invention is the use of the
pharmaceutical composition of the invention for the
treatment or prophylaxis of Alzheimer's disease,
learning deficit, cognition deficit, attention
deficit, memory loss, Attention Deficit Hyperactivity
Disorder, anxiety, schizophrenia, or mania or manic
depression, Parkinson's disease, Huntington's disease,
Tourette's syndrome, neurodegenerative disorders in
which there is loss of cholinergic synapse, jetlag,
cessation of smoking, nicotine addiction including
that resulting from exposure to products containing
nicotine, craving, pain, and for ulcerative colitis. 



A further aspect of the invention is the use of a
compound according to the invention, an enantiomer
thereof or a pharmaceutically-acceptable salt thereof,
in the manufacture of a medicament for the treatment
or prophylaxis of the diseases or conditions mentioned
herein. Another embodiment of this aspect of the
invention is the use of a compound of the invention in
the manufacture of a medicament for the treatment or
prophylaxis of human diseases or conditions in which
activation of the a7 nicotinic receptor is beneficial.
Another embodiment of this aspect of the invention is
the use of a compound of the invention in the
manufacture of a medicament for the treatment or
prophylaxis of neurological disorders, psychotic
disorders or intellectual impairment disorders.
Another embodiment of this aspect of the invention is
the use of a compound of the invention in the
manufacture of a medicament for treatment or
prophylaxis of Alzheimer's disease, learning deficit,
cognition deficit, attention deficit, memory loss or
Attention Deficit Hyperactivity Disorder.Another
embodiment of this aspect of the invention is the use
of a compound of the invention in the manufacture of a
medicament for treatment or prophylaxis of anxiety,
schizophrenia, or mania or manic depression. Another
embodiment of this aspect of the invention is the use
of a compound of the invention in the manufacture of a
medicament for treatment or prophylaxis of Parkinson's
disease, Huntington's disease, Tourette's syndrome, or
neurodegenerative disorders in which there is loss of
cholinergic synapses. Another embodiment of this
aspect of the invention is the use of a compound as
described above in the manufacture of a medicament for
the treatment or prophylaxis of jetlag, pain, or
ulcerative colitis. Another aspect of the invention
relates to the use of a compound of the invention in
the manufacture of a medicament for facilitating the
cessation of smoking or the treatment of nicotine
addiction or craving including that resulting from
exposure to products containing nicotine. For the
uses, methods, medicaments and compositions mentioned
herein the amount 



of compound used and the dosage administered will, of
course, vary with the compound employed, the mode of
administration and the treatment desired. However, in
general, satisfactory results are obtained when the
compounds of the invention are administered at a daily
dosage of about 0.1 mg to about 20 mg/kg of animal
body weight. Such doses may be given in divided doses
1 to 4 times a day or in sustained release form. For
man, the total daily dose is in the range of from 5 mg
to 1,400 mg, more preferably from 10 mg to 100 mg, and
unit dosage forms suitable for oral administration
comprise from 2 mg to 1,400 mg of the compound admixed
with a solid or liquid pharmaceutical carriers,
lubricants and diluents. Compounds of the invention,
enantiomers thereof, and pharmaceutically-acceptable
salts thereof, may be used on their own or in the form
of appropriate medicinal preparations for enteral or
parenteral administration. According to a further
aspect of the invention, there is provided a
pharmaceutical composition including preferably less
than 80% and more preferably less than 50% by weight
of a compound of the invention in admixture with an
inert pharmaceutically-acceptable diluent, lubricant
or carrier. Examples of diluents, lubricants and
carriers are: - for tablets and dragees: lactose,
starch, talc, stearic acid; - for capsules: tartaric
acid or lactose; - for injectable solutions: water,
alcohols, glycerin, vegetable oils;- for
suppositories: natural or hardened oils or waxes.
There is also provided a process for the preparation
of such a pharmaceutical composition which process
comprises mixing or compounding the ingredients
together and forming the mixed ingredients into
tablets or suppositories, encapsulating the
ingredients in capsules or dissolving the ingredients
to form injectable solutions. Compounds according to
the invention are agonists of nicotinic acetylcholine
receptors. While not being limited by theory, it is
believed that agonists of the a7 nicotinic
acetylcholine receptor (nAChR) subtype are useful in
the treatment or prophylaxis of neurological
disorders, psychotic disorders and intellectual
impairment disorders, and to have advantages over
compounds which are or are also agonists of the a4
nAChR subtype. 



Therefore, compounds which are selective for the a7
nAChR subtype are preferred. The compounds of the
invention are indicated as pharmaceuticals, in
particular in the treatment or prophylaxis of
neurological disorders, mood disorders, psychotic
disorders and intellectual impairment disorders.
Examples of psychotic disorders include schizophrenia,
mania and manic depression, and anxiety. Examples of
intellectual impairment disorders include Alzheimer's
disease, learning deficit, cognition deficit,
attention deficit, memory loss, and Attention Deficit
Hyperactivity Disorder. The compounds of the invention
may also be useful as analgesics in the treatment of
pain, chronic pain, and in the treatment or
prophylaxis of Parkinson's disease, Huntington's
disease, Tourette's syndrome, and neurodegenerative
disorders in which there is loss of cholinergic
synapses. Compounds of the invention may further be
useful for the treatment or prophylaxis of jetlag, for
use in inducing the cessation of smoking, craving, and
for the treatment or prophylaxis of nicotine addiction
including that resulting from exposure to products
containing nicotine. It is also believed that
compounds according to the invention are useful in the
treatment and prophylaxis of ulcerative colitis. The
compounds of the invention have the advantage that
they may be less toxic, be more efficacious, be longer
acting, have a broader range of activity, be more
potent, produce fewer side effects, are more easily
absorbed or have other useful pharmacological
properties. The compounds of the invention exist in
tautomeric or enantiomeric forms, all of which are
included within the scope of the invention. The
various optical isomers may be isolated by separation
of a racemic mixture of the compounds using
conventional techniques, e.g. fractional
crystallization, or chiral HPLC. Alternatively the
individual enantiomers maybe made by reaction of the
appropriate optically active starting materials under
reaction conditions which will not cause racemization.
Pharmaceutically-acceptable derivatives include
solvates and salts. For example, the compounds of the
invention can form acid addition salts with acids,
such as the conventional pharmaceutically-acceptable
acids, for example, maleic, hydrochloric, hydrobromic,



phosphoric, acetic, fumaric, salicylic, citric,
lactic, mandelic, tartaric and methanesulfonic acids.
PHARMACOLOGY The pharmacological activity of the
compounds of the invention may be measured in the
tests set out below: Test A - Assay for affinity at a
7nAChR subtype 125l-a -Bungarotoxin QBTX) binding to
rat hippocampal membranes . Rat hippocampi were
homogenized in 20 volumes of cold homogenization
buffer (HB: concentrations of constituents (mM):
tris(hydroxymethyl)aminomethane 50; MgCl2 1; NaCl 120;
KCl 5: pH 7.4). The homogenate was centrifuged for 5
minutes at 1000 g, the supernatant was saved and the
pellet re-extracted. The pooled supernatants were
centrifuged for 20 minutes at 12,000 g, washed, and
re-suspended in HB. Membranes (30-80 mg) were
incubated with 5 nM [125I] a - BTX, 1 mg/mL BSA
(bovine serum albumin), test drug, and either 2 mM
CaCl2 or 0.5 mM EGTA [ ethylene glycol-bis( b
-aminoethylether)] for 2 hours at 2 1 C, and then
filtered and washed 4 times over Whatman glass fibre
filters (thickness C) using a Brandel cell harvester.
Pre-treating the filters for 3 hours with 1%
(BSA/0.01% PEI (polyethyleneimine) in water was
critical for low filter blanks (0.07% of total counts
per minute). Non-specific binding was described by 100
mM (- )-nicotine, and specific binding was typically
75%. Test B - Assay for affinity to the a 4nAChR
subtype [3H] -C-Vnicotine binding. Using a procedure
modified from Martino-B arrows and Kellar (MoI Pharm
(1987) 31:169-174), rat brain (cortex and hippocampus)
was homogenized as in the [125I] a -BTX binding assay,
centrifuged for 20 minutes at 12,000 x g, washed
twice, and then re-suspended in HB containing 100 mM
diisopropyl fluorophosphate. After 20 minutes at 4 C,
membranes (approximately 0.5 mg) were incubated with 3
nM [3H] -(-)-nicotine, test drug, 1 mM atropine, and
either 2 mM CaCl2 or 0.5 mM EGTA for 1 hour at 4 0C,
and then filtered over Whatman glass fibre filters
(thickness C) (pre-treated for 1hour with 0.5% PEI)
using a Brandel cell harvester. Non-specific binding
was described by 100 mM carbachol, and specific
binding was typically 84%. 



Binding data analysis for Tests A and B IC50 values
and pseudo Hill coefficients (n ) were calculated
using the non-linear curve fitting program ALLFIT
(DeLean A, Munson P J and Rodbard D ( 1977) Am. J.
Physiol., 235:E97-E102). Saturation curves were fitted
to a one site model, using the non linear regression
program ENZFITTER (Leatherbarrow, RJ. (1987)),
yielding KD values of 1.67 and 1.70 nM for the
[125I]-a -BTX and [3H] -(-)-nicotine ligands
respectively. K; values were estimated using the
general Cheng-Prusoff equation: K IC50] /((2+([ligand]
/KD] )n)1/n-l) where a value of n=l was used whenever
nk< 1.5 and a value of n=2 was used when n  1.5.
Samples were assayed in triplicate and were typically
5%. Ki values were determined using 6 or more drug
concentrations. Compounds of the invention generally
have binding affinities (K;) of less than 1 mM in
either Test A and or Test B. Test C - Assay for
P-glvcoprotein-mediated efflux P-glycoprotein-mediated
(Pgp) transport was assayed in Madin-Darby Canine
Kidney Cells Expressing Human P-glycoprotein
(MDRl-MDCK) cells as follows. MDRl-MDCK cell lines
were maintained in culture in Dulbecco's Minimal
Essential Medium (DMEM) containing 10% Fetal Bovine
Serum (FBS) at 37 C and 5% CO2 and were passaged twice
weekly. To perform the assay, cells are seeded into
the apical side (A) of 12-well Costar plates at 0.5 mL
per well at a cell density of 300,000 cells per mL or
into 24-well Falcon plates at 0.4 mL per well at a
cell density of 150,000 cells per mL and 1.5 mL
(12-well plates) or 1 mL (24-well plates) of medium is
added to the transwell basolateral (B) chambers. The
medium is replaced daily and monolayers are used for
transport assays 3 days post seeding. Monolayers are
fed 2 h prior to performing a transport assay.
Chopstick electrodes are positioned to contact the
medium on both sides of a monolayer and the resistance
across the monolayer is determined. Normal values for
the 



resistance across a monolayer are 130 to 160 Ohms/cm2.
Transport assays are performed manually with 12-well
plates and run in basolateral to apical (B to A) and
apical to basolateral (A to B) directions in
triplicate. Test compounds aredissolved in DMSO and
diluted to the test concentrations with HBSS with the
final concentration of DMSO in test solutions <1%.
Transwells are washed with HBSS at 37C for 20 to 40
min and complement plates are prepared. For A to B
experiments, 1.5 rxiL of HBSS is added to the well
followed by 0.5 mL test solution to the insert. For B
to A experiments, 1.5 mL test solution is added to the
well followed by 0.5 mL HBSS to the insert. The
inserts are transferred to the complement plate and
the plates incubated in a 37 0C water bath with a
shaking rate of 70 rpm for 60 min. At the end of each
experiment, the inserts are removed from the plates
and samples transferred from both donor and receiver
chambers to HPLC vials and analyzed by conventional by
LC/MS/MS methods. Calibration standards of 0, 0.005,
0.05, and 0.5 mM were used. Calculation of Results:
The apparent permeability is calculated according to
the following equations: Papp = [(Vr x Cr)(A ctcCo)] x
1,000,000 (10 6 cm/sec) Flux Ratio = Papp (B to A)
PapP(A to B) MB (%Recovery)= {[(Vr x Cr) + (Vd x Cd)]
(Vd x Co)} x 100 "Where:Vr = Volume of receiver cm3;
Cr = Concentration in receiver at 60 min; Co = Initial
concentration in donor; Vd = Volume of donor; Cd =
Concentration in donor at 60 min; A = Surface area of
Transwells and t = 60 min. Compounds of the invention
generally have an A-B/B-A ratio of less than 2.5 in
this test. PREPARATION OF COMPOUNDS OF THE INVENTION
Compounds of the invention may be prepared according
to Scheme I.General Experimental Procedures and
Definitions Unless otherwise indicated, halo includes
chloro, bromo, fluoro and iodo; C1-6alkyl includes
methyl, ethyl and linear, cyclic or branched propyl,
butyl, pentyl or hexyl; C2 6allcenyl includes ethenyl,
1-propenyl, 2-propenyl or 3-propenyl and linear,
branched or 



cyclic butenyl, pentenyl or hexenyl; C2-6alkynyl
includes ethynyl or propynyl; the C1-4alkyl groups
referred to herein, e.g., methyl, ethyl, n-propyl,
n-butyl, i-propyl, i-butyl, t-butyl, sbutyl, whether
alone or part of another group, may be
straight-chained or branched, and the C3-4 alkyl
groups may also be cyclic, e.g., cyclopropyl or
cyclobutyl. Alkyl groups referred to herein may have
one, two or three halogen atom substituents thereon.
Unless otherwise indicated, aryl refers to a phenyl
ring which may have 1, 2 or 3 substituents as
described herein.. Unless otherwise indicated,
heteroaryl refers to a 5- or 6-membered aromatic or
heteroaromatic ring containing zero to three nitrogen
atoms, zero or one oxygen atom, and zero or one sulfur
atom, provided that the ring contains at least one
nitrogen, oxygen, or sulfur atom, which may have one
or more substituents as described herein. Unless
otherwise indicated, in the following examples: (i)
operations were carried out at ambient temperature,
i.e., in the range 17 to 25 C and under an atmosphere
of an inert gas such as argon or nitrogen; (ii)
evaporations were carried out by rotary evaporation in
vacuo and work-up procedures were carried out after
removal of residual solids by filtration; (iii) column
chromatography (by the flash procedure) and medium
pressure liquid chromatography (MPLC) were performed
on ICN Ecochrom 60 Angstrom silica gel. In cases where
Reverse Phase High Pressure Liquid Chromatography
(RP-HPLC) was employed as a method of purification,
Gilson instrumentation (215 Injector, 333 Pumps and
155 UV/Vis Detector) and a Varian C8 reverse phase
column (60 Angstrom irregular load in 8 mm particle
size, 41.4 mm ID x 250 mm) were employed. Gradient
elution was performed with aqueous 0.1%
trifluoroacetic acid /acetonitrile with 0.1%
trifluoroacetic acid. Sample collection was based on
signal at 254 run unless otherwise noted. In cases
where Normal Phase High Pressure Liquid Chromatography
(NP-HPLC) was required, Dynamax instrumentation (Dual
SD-I Pumps and UV-I UV/Vis Detector with a Superprep
Flow Cell and a Rainin silica normal phase column (60
Angstrom irregular load in 8 mm particle size, 41.4 mm
ID x 250 mm) were employed. Isocratic elution was
performed with 0.5% 



isopropyl alcohol in hexanes. Supercritical Fluid
Chromatography (SFC) was performed on a Berger
Autoprep SFC system generally using methanol
(containing 0.5% dimethyl ethyl amine) in carbon
dioxide and a Berger Diol column (5 micron, 6qA pore
size). (iv) in general, the structures of the
end-products of compounds were confirmed by nuclear
magnetic resonance (NMR) and/or mass spectral (MS)
techniques; AP/CI mass spectral data were obtained
using a Waters Platform LCZ spectrometer and, where
appropriate, either positive ion data or negative ion
data were collected; NMR chemical shiftvalues were
measured on the delta scale [proton magnetic resonance
spectra were determined using a Bruker Avance 300
spectrometer operating at a field strength of 300 MHz;
the following abbreviations have been used: s,
singlet; d, doublet; t, triplet; q, quartet; m,
multiplet; br, broad; (v) structures and purity of
intermediates were assessed by thin layer
chromatographic, HPLC, infra-red (IR) and/or NMR
analysis; (vi) melting points were determined using a
Meltemp 3.0 melting point apparatus or an oil-bath
apparatus; melting points for compounds were
determined after crystallization from an appropriate
organic solvent or solvent mixture; (viii) DMSO is
dimethylsulphoxide. INTERMEDIATES AND STARTING
MATERIALS The starting materials for the compounds
described herein were either obtained commercially or
were prepared by standard methods from known
materials. For example, the following Methods
illustrate, but do not limit, the preparation of
intermediates and starting materials. Method A:
2-("RVl-Aza-bicvclor2.2.21oct-3-yl-6-bromo-2,3-dihvdro
-isoindol-l-one In general, the procedure of Cappelli
et ah, (Bioorganic & Medicinal Chemistry (2002),
10(3), 779-801.) was followed.
(R)-(l-Aza-bicyclo[2.2.2]oct-3-yl)amine hydrochloride
salt (1.14 g, 5.72 mmol) and sodium carbonate (2.43 g,
23 mmol) were refluxed in ethanol (60 mL) for 1 hour.
The solution was cooled to 0 0C in an ice bath. The 



allyl bromide (657 mg, 5.43 mmol) was added and the
reaction was stirred at 0 0C for 15 minutes, room
temperature for 15 minutes, and finally at reflux for
30 minutes. The resulting
(R)-l-allyl-l-aza-bicyclo[2.2.2]oct-3-ylamine was then
directly treated with 5-bromo-2- bromomethyl-benzoic
acid methyl ester (5.72 mmol) in a minimal amount of
ethanol and heated at reflux overnight. The resulting
mixture was filtered while still hot and the filtrate
was concentrated under reduced pressure. The residue
was taken up in N N'- dimethylformamide (60 mL) and
treated sequentially with palladium
bistriphenylphosphine dichloride (110 mg, 0.16 mmol)
and diisopropyl amine (3.6 mL, 25.7 mmol). The
solutionwas heated at 100 0C for 1 hour. HPLC
indicated complete conversion to the deprotected
product. The solvent was removed under high vacuum and
the resulting slurry was partitioned between IN
hydrochloride acid and chloroform (2 x 80 mL). After
vigorous shaking, the layers were separated and the
aqueous layer was extracted with chloroform (2 x 80
mL). The aqueous layer was adjusted to pH>12 with 5N
sodium hydroxide and again extracted with chloroform
(3 x 80 mL). The latter organic layers were combined,
dried over sodium sulfate, filtered, and evaporated
under reduced pressure to provide a solid. The solid
was triturated in acetone/diethyl ether and filtered
to afford the title compound as a tan solid (490 mg,
27%). A portion of this solid was purified for
analytical purposes by reverse phase HPLC using a
gradient of 20 to 60% acetonitrile in water with 0.1%
trifluoroacetic acid as the eluent. The compound was
obtained as a white solid (58% recovery). 1H NMR
(300.132 MHz, DMSO) d 7.79 (s, IH), 7.77 (dd, J =6.6
Hz, J = 1.9 Hz, IH), 7.57 (d, J = 8.8 Hz, IH), 4.67
(q, J = 18.8 Hz, 2H), 4.19 (t, J = 8.1 Hz, IH), 3.12
(ddd, J = 14.1, 9.9, 2.1 Hz, IH), 3.00 - 2.88 (m, 2H),
2.73 (t, J = 7.7 Hz, 3H), 2.00 (q, J = 2.8 Hz, IH),
1.84 - 1.70 (m, IH), 1.69 - 1.56 (m, IH), 1.47 - 1.34
(m, IH), 1.24 (s, IH); MS m/z: 321/323 (M+H)+.
5-Bromo-2-bromomethyl-benzoic acid methyl ester
5-Bromo-2-methyl-benzoic acid methyl ester (1.3 1 g,
5.72 mmol) was dissolved in carbon tetrachloride (40
mL). Benzoyl peroxide (10-20 mg) and NBS (1.01 g, 5.72
mmol) were added and the reaction mixture was heated
to reflux at 100 0C. The reaction course was followed
by HPLC and determined to be complete after 1.25
hours. Silica gel was added and 



the solvent was removed under reduced pressure. The
material was purified on silica gel using 5% ethyl
acetate in hexanes as the eluent and was determined to
be 85% pure by NMR (contained 10% starting material
and 5% 5-bromo-2,2-dibromomethyl-benzoic acid methyl
ester) and then used without further purification. 1H
NMR (300.132 MHz, CDCl3) d 8.10 (d, J = 2.2 Hz5 IH),
7.62 (dd, J = 8.3, 2.1 Hz, IH), 7.34 (d, J = 8.5 Hz,
IH), 4.90 (s, 2H), 4.90 (s, 3H).
5-Bromo-2-methyl-benzoic acid methyl ester A 60:40
mixture of 5-bromo-2-methyl benzoic acid and 3-bromo-2
-methyl benzoic acid (8.0 g, 0.037 mol) was dissolved
inN,N'-dimethylformamide (130 mL). Methyl iodide (2.28
mL, 2.3 mol) and potassium carbonate (5.11 g, 0.037
mol) were added in sequence at room temperature. The
mixture was stirred at room temperature for 2 hours at
which point the reaction was determined to be complete
by HPLC. The solvent was removed under high vacuum and
the resulting residue was passed through a silica gel
column using 5% ethylacetate in hexanes as the eluent.
The mixture of isomers was obtained as an oil and then
separated by preparative normal phase HPLC using 0.5%
isopropyl alcohol in hexanes as the eluent. The title
compound was obtained as a white solid (1.38 g, 29%).
1H NMR (300.132 MHz, CDCl3) d 8.04 (d, J = 2.2 Hz3 IH)
3 7.50 (dd, J = 8.2, 2.2 Hz, IH)3 7.12 (d, J = 8.2 Hz3
IH) 3 3.89 (S3 3H), 2.54 (s, 3H). 5-Bromo-2-methyl
benzoic acid A round-bottomed flask was charged with
bromine (4 mL, 78 mmol) and iron (300 mg) and cooled
to 0 0C. The 2-methyl benzoic acid (5.0 g, 37 mmol)
was added and the slurry stirred at room temperature
overnight. The mixture was carefully triturated with
water to provide a reddish tan solid which was
isolated by filtration and dried at 50 0C for 4 hours
The material (8.0 g, quantitative) was determined by
NMR to be a 60:40 mixture of the 5- and 3-bromo
isomers. 1H NMR (300.132 MHz, CDCl3) d 8.19 (s, IH),
7.56 (d, J 7.7 Hz3 IH) 3 7.16 (d, J = 7.8 Hz3 IH) 3
2.61 (s, 3H). Further purification was performed on a
separate batch of the 60:40 mixture by taking 12.5
grams of the mixture and dissolving it in 200 mL of
Methanol. While stirring at room 



temperature 250 mL of 0.1 N aqueous hydrochloric acid
was added slowly producing a white solid. This solid
was filtered and dried at 60 0C under vacuum to
produce 4.3 1 grams of an off-white solid as the
single 5-bromo toluic acid isomer. 1H NMR (300.132
MHz3DMSO) d 7.91 (d, J = 2.2 Hz, IH)3 7.64 (dd, J =
7.9, 2.2 Hz, IH), 7.28 (d, J = 8.4 Hz3 IH)3 3.17 (s3
IH), 2.47 (s, 3H). Method B: Method B utilizes the
starting materials described in method A and the
process described in Example 2. Method C:
5-rRVl-Aza-bicvclor2.2.21oct-3-yl-2-bromo-5,6-dihvdro-
furor2.3-c1pyrrol-4-one
2-{[(R)-(l-Aza-bicyclo[2.2.2]oct-3-yl)amino]-methyl}-5
-bromo-furan-3-carboxylic acid (3.92 mmol) was
dissolved in pyridine (35 mL) and cooled to 0 0C.
Thionyl chloride (572 mL, 7.84 mmol) was added in one
portion and the reaction was stirred at room
temperature overnight. HPLC indicated starting
material was still present. Additionalthionyl chloride
(286 mL, 3.92 mmol) was added at 0 0C. After 1 hour at
room temperature, HPLC indicated that all the starting
material had been consumed. The reaction mixture was
concentrated under reduced pressure and the resulting
residue taken up in chloroform and washed with 1N
hydrochloric acid. The aqueous layer was extracted
with chloroform and then basified to pH 12 with 5 N
sodium hydroxide. The basic aqueous layer was then
extracted with chloroform. The latter organic layers
were combined, dried over sodium sulfate, filtered,
and evaporated under reduced pressure to afford a
brown oil. The oil was taken up in diethyl ether and
evaporated twice to give a tan-brown powdery solid.
The solid was washed with diethyl ether, isolated by
filtration, and dried under vacuum overnight to afford
the title compound as a brown solid (509 mg, 41%). 1H
NMR (300.132 MHz, DMSO) d 6.91 (s, IH), 4.67 (q, J =
17.1 Hz, 2H), 4.09 (t, J = 7.9 Hz, IH), 3.09 (t, J =
12.1 Hz, IH), 2.93 - 2.79 (m, 2H), 2.70 (t, J =7.4 Hz,
3H), 1.93 (d, J = 2.5 Hz, IH), 1.79 - 1.66 (m, IH),
1.64 - 1.52 (m, 2H), 1.45 - 1.31 (m, IH); MS m/z:
311/313 (M+H)+. 2- [YRM1-Aza-bicyclo [2 .2 .2]oct-3
-yDamino]-methyl) -5-bromo-furan-3 -carboxylic acid 



2-{[(R)-(l-Aza-bicyclo[2.2.2]oct-3-yl)amino]-methyl}-5
-bromo-furan-3-carboxylic acid ethyl ester (1.4 g,
3.92 mmol) was dissolved in tetrahydrofuran (30 mL). A
solution of lithium hydroxide (94 mg, 3.92 mmol) in
water (30 mL) was added and the mixture was heated at
90 0C for 45 minutes, 50 0C for 1 hour, and then 80 0C
for 0.5 hours. Additional lithium hydroxide (20 mg,
0.83 mmol) and ethanol ( 1 mL) were added and the
reaction was heated at 80 0C for 0.5 hours and then at
reflux for 15 minutes. At this point, HPLC analysis
indicated the reaction had reached completion. The
solvents were removed under reduced pressure. The
residue was stripped from toluene ( 1 time) and used
directly in the next reaction. MS m/z: 329/331 (M+H)+.
2-([rRVri-Aza-bicvclor2.2.21oct-3-yDamino1-methyU-5-br
omo-furan-3-carboxylic acid ethyl ester The title
compound was prepared from
(R)-(l-aza-bicyclo[2.2.2]oct-3-yl)amine hydrochloride
salt and 5-bromo-2-bromomethyl-furan-3-carboxylic acid
methyl esteraccording to the procedure outlined in
Method A. Rather than the expected cyclization,
transesterification of the methyl ester to the ethyl
ester occurred. After the usual workup, a portion of
the material (4.66 g, dark brown oil) was purified by
reverse phase HPLC using a gradient of 10 to 30%
acetonitrile in water with 0.1% trifluoroacetic acid
as the eluent (2 inch C8 reverse phase column, Gilson
system). The fractions were combined and concentrated
to afford an oil which was taken up in 1.0 N sodium
hydroxide and extracted with chloroform. The organic
layers were dried over sodium sulfate, filtered, and
concentrated to afford the title compound as a clear
oil. The remainder of the material was purified on
silica gel using 5% 7N ammonia in methanol in
chloroform as eluent. The compound was obtained as a
white solid. 1H NMR (300.132 MHz, DMSO) d 10.81 (bs,
IH), 6.99 (s, IH), 4.48 (bs, 2H), 4.29 (q, J = 7.0 Hz,
2H), 3.76 - 3.05 (m, 7H), 2.31 - 2.17 (m, IH), 2.03 -
1.71 (m, 3H), 1.31 (t, J = 7.1 Hz, 3H), 1.09 (t, J =
7.0 Hz, IH); MS m/z: 357/359 (M+H)+.
5-Bromo-2-bromomethyl-furan-3-carboxylic acid methyl
ester The title compound was prepared as described by
Khatuya (Tetrahedron Letters (2001), 42(14),
2643-2644.). 2-Methyl-furan-3-carboxylic acid methyl
ester (5.0 g, 35.7 



mmol) was dissolved in N,N'-dimethylformamide (10 mL)
and cooled to 0 0C. Nbromosuccinimide (NBS) (15.88 g,
89.2 mmol) was added in portions. Approximately 6.5
grams of NBS were added over 45 minutes at which point
it was determined by HPLC that complete formation of
5-bromo-2-methyl-furan-3-carboxylic acid methyl ester
had occurred. The reaction was allowed to warm to room
temperature and the remainder of the NBS was added
over 1.5 hours. The reaction mixture was partitioned
between diethyl ether and water. The aqueous layer was
extracted with ether and the combined organic layers
were dried over sodium sulfate, filtered, and
evaporated under reduced pressure. The N,N'-
dimethylformamide was removed under high vacuum and
the material was absorbed onto silica gel and passed
through a column of silica gel using 5% ethyl acetate
in hexanes as the eluent. The title compound was
obtained as a very pale greenish, waxy solid (4.86 g,
46%). 1H NMR (300.132 MHz, DMSO) d 6.93 (s, IH), 4.93
(s, 2H), 3.82 (s, 3H). Method D: Method D utilizes the
starting materials described in Method A and the
process described in Example 4. Method E: Method E
utilizes as starting materials a product from Method A
and the process described in Example 5.EXAMPLES
Example 1:
2-(TO-l-Aza-bicvclor2.2.21oct-3-yl-6-phenyl-2,3-dihvdr
o-isoindol-l -one
2-(R)-l-Aza-bicyclo[2.2.2]oct-3-yl-6-bromo-2,3-dihydro
-isoindol-l-one (200 mg, 0.62 mmol), phenyl boronic
acid (89.7 mg, 0.75 mmol), palladium
bistriphenylphosphine dichloride (56 mg, 0.08 mmol),
and cesium carbonate (403 mg, 1.24 mmol) were combined
in a Smith microwave vial and dissolved in ethylene
glycol dimethyl ether/water/ethanol (1:1:1, 3 mL). The
mixture was heated in a Smith microwave at 150 C for
10 minutes. The reaction mixture was cooled and
treated with 1N sodium hydroxide and extracted with
chloroform (3 times). The organic layers were
combined, dried over sodium sulfate, filtered, 



and evaporated under reduced pressure to afford the
product as an oil. The material was purified by
reverse phase HPLC using a gradient of 20 to 60%
acetonitrile: water with 0.1% trifluoroacetic acid
over 25 minutes. The product containing fractions were
pooled and partitioned between 2 N sodium hydroxide
and chloroform. The organic layers were combined,
dried over sodium sulfate, filtered, and evaporated
under reduced pressure to afford the title compound as
a white solid (67 mg, 34%). 1H NMR (300.132 MHz5DMSO)
d 7.90 (dd, J 8.2 Hz, J = 1.8 Hz, IH), 7.88 (s, IH),
7.72 (t, J = 6.6 Hz, 2H), 7.70 (q, J = 7.0 Hz, IH) 3
7.49 (t, J = 7.5 Hz, 2H), 7.40 (t, J = 7.3 Hz, IH),
4.74 (q, J = 18.5 Hz, 2H), 4.24 (t, J = 8.3 Hz, IH),
3.15 (ddd, J = 14.7, 10.1, 1.7 Hz, IH), 3.04 - 2.90
(m, 2H), 2.75 (t, J = 8.1 Hz, 3H), 2.06 - 1.99 (m,
IH), 1.88 - 1.76 (m, IH), 1.71 - 1.58 (m, 2H), 1.50 -
1.38 (m, IH); MS m/z: 319 (MH-H)+. Example 2:
2-CRVl-Aza-bicvclor2.2.21oct-3-yl-5-(
'4-methyl-piperazin-l-ylV2,3-dihvdro-isoindol-l-oneA
50 mL round-bottomed flask was charged with
2-(R)-l-aza-bicyclo[2.2.2]oct-3-yl-
5-bromo-2,3-dihydro-isoindol-l-one (250 mg, 0.778
mmol), tris(dibenzylidineacetone)- dipalladium(O) (Pd
2(dba)3) (15 mg, O.Ol mmol),
2,2'-bis(diphenylphospino)-l,rbinapthyl (BINAP) (30
mg, 0.047 mmol) and toluene (8 mL). The reaction
mixture was sequentially treated with sodium
t-butoxide (94 mg, 1.09 mmol) and 1-methyl piperazine
(0. 104 mL, 0.934 mmol). The reaction mixture was
heated at 80 0C overnight. The solvent was removed
under reduced pressure and the residue was suspended
in 5% methanol in chloroform and filtered through a
plug of diatomaceous earth. The solvent was removed
under reduced pressure and the material was purified
by reverse phase HPLC using a gradient of 10 to 40%
acetonitrile in water with 0.1% trifluoroacetic acid
as the eluent. The fractions were combined and
concentrated to afford an oil which was taken up in
1.0 N sodium hydroxide and extracted with chloroform.
The organic layers were dried over sodium sulfate,
filtered, and concentrated to afford the title
compound as a white solid ( 114 mg, 43%). 1H NMR
(300.132 MHz, DMSO) d 7.45 (d, J 8.4 Hz, IH), 7.04 (s,
IH), 7.03 (d, J = 9.1 Hz, IH), 4.56 (q, J = 18.1 Hz,
2H), 4.14 (t, J = 8.0 Hz, IH), 3.25 (t, J = 5.2 Hz,
4H), 3.08 (t, J = 11.8 



Hz, IH), 2.98 - 2.85 (m, 2H), 2.72 (t, J = 7.2 Hz,
3H), 2.45 (t, J = 4.8 Hz, 4H), 2.22 (s, 3H), 1.94 (t,
J = 3.0 Hz, IH), 1.83 - 1.71 (m, IH), 1.67 - 1.53 (m,
2H), 1.47 - 1.34 (m, IH); MS m/z: 341 (M+H) +. Example
3: 5-(RVl-Aza-bicvclor2.2.21oct-3-yl-2-
henyl-5,6-dihvdro-furor2,3-clpyrrol-4-one The title
compound was prepared as a pale green solid in 28%
yield from 5-(R)-l-azabicyclo[
2.2.2]oct-3-yl-2-bromo-5,6-dihydro-furo[2,3-c]pyrrol-4
-one and phenyl boronic acid in a manner similar to
that described in Example A except that UV detection
during purification was at 280 nm. 1H NMR (300. 132
MHz, DMSO) d 7.75 (d, J = 7.6 Hz, 2H), 7.46 (t, J =
7.5 Hz, 2H), 7.35 (t, J = 7.2 Hz, IH), 7.21 (s, IH),
4.74 (q, J = 17.3 Hz, 2H), 4.13 (t, J = 8.1 Hz, IH),
3.12 (ddd, J = 13.4, 9.9, 1.8 Hz, IH), 2.96 - 2.85 (m,
2H), 2.71 (t, J = 7.3 Hz, 3H), 1.96 (q, J = 2.8 Hz,
IH), 1.84 - 1.71 (m, IH), 1.66 - 1.56 (m, 2H), 1.46 -
1.33 (m, IH); MS m/z: 309 (M+H) +. Example 4
:2-rRVl-Aza-bicvclor2.2.21oct-3-yl-6-r4-chloro-phenylV
23-dihvdro-isoindol-l-one l
2-(R)-l-Aza-bicyclo[2.2.2]oct-3-yl-6-bromo-2,3-dihydro
-isoindol-l-one (130 mg, 0.41 mmole),
4-chlorophenylboronic acid (70 mg, 0.45 mmol),
palladium bistriphenylphosphine dichloride (57 mg,
0.081 mmole), and cesium carbonate (395 mg, 1.21
mmole) were dissolved in ethanol / ethylene glycol
dimethyl ether / water (7:3:2 5 ml). Heated to 80 0C
for 30 minutes. The mixture was cooled and the
volatiles were removed under reduced pressure. The
residue was taken up in 5% methanol in chloroform and
filtered through a 0.2 micron frit. The solvent was
removed under reduced pressure and the material was
purified by reverse phase HPLC using a gradient of 10
to 40% acetonitrile in water with 0.1% trifluoroacetic
acid as the eluent. The fractions were combined and
concentrated to afford an oil which was taken up in
1.0 N sodium hydroxide and extracted with chloroform.
The organic layers were dried over sodium sulfate,
filtered, and concentrated to afford the title
compound as a white solid (98 mg, 68%). 1H NMR
(300.132 MHz, DMSO) d 7.92 - 



7.87 (m, 2H), 7.76 (d, J = 10.2 Hz, 2H), 7.68 (d, J
11.3 Hz, IH), 7.53 (d, J 16.2 Hz, 2H), 4.80 and 4.68
(AB, J = 18.5 Hz, 2H), 4.24 (t, J = 7.9 Hz, IH), 3.14
- 3.08 (m, IH), 3.06 - 2.91 (m, 2H), 2.76 (t, J = 11.1
Hz, IH), 2.02 (s, IH), 1.87 - 1.77 (m, 2H), 1.70 -
1.59 (m, 2H), 1.51 - 1.38 (m, 2H); MS m/z: 353 (M+H)+.
Example 5:
-r3-rrRV2-l-Aza-bicvclor2.2.21oct-3-yl-3-oxo-2.3-dihvd
ro-l
-isoindol-5-ylVphenvnbutyramide6-(3-Amino-phenyl)-2-(R
)-l-aza-bicyclo[2.2.2]oct-3-yl-2,3-dihydro-isoindol-l-
one (84 mg, 0.252 mmol) was dissolved in
tetrahydrofuran (4 ml). To this solution was added
butyryl chloride in one portion. This solution was
then stirred at room temperature. The reaction course
was followed by HPLC and determined to be complete
after 1.5 hours. The solvent was removed under reduced
pressure. The material was purified by silica gel
using 5% 7N ammoniated methanol in chloroform. The
compound was obtained as a tan solid (58% recovery). 1
NMR (300.132 MHz, DMSO) d 9.98 (s, IH), 8.01 (s, IH),
7.86 (d, J = 8.2 Hz, 2H), 7.83 (s, 2H), 7.69 (d, J =
7.7 Hz, IH), 7.63 - 7.57 (m, 2H), 7.42 - 7.38 (m, 2H),
4.82 and 4.69 (AB, J =18 Hz, 2H), 4.25 (t, J = 7.9 Hz,
IH), 3.15 (t, J = 11.6 Hz, IH), 3.04 - 2.91 (m, 2H),
2.76 (t, J = 9.6 Hz, IH), 2.34 (q, J = 8.6 Hz, 2H),
2.01 (s, IH), 1.89 - 1.73 (m, IH), 1.72 - 1.57 (m,
IH), 1.49 - 1.37 (m, IH), 1.10 (t, J = 10.5 Hz, 3H);
MS m/z: 390 (M+H)+. Examples 6 - 23: Compounds of
examples 6 to 23 in accord with the formula below were
prepared according to the procedures described herein.
Example 6:
2-("R)-l-Aza-bicvclof2.2.21oct-3-yl-6-bromo-2,3-dihvdr
o-isoindol-l-one Compound obtained as a white solid,
in 27% yield. (See Method A.) 1H NMR (300.132 MHz,
DMSO) d 7.79 (s, IH), 7.77 (dd, J = 6.6 Hz, J = 1.9
Hz, IH), 7.57 (d, J = 8.8 Hz, IH), 4.67 (q, J = 18.8
Hz, 2H), 4.19 (t, J = 8.1 Hz, IH), 3.12 (ddd, J =
14.1, 9.9, 2.1 Hz5 IH), 3.00 - 2.88 (m, 2H)5 2.73 (t,
J = 7.7 Hz, 3H), 2.00 (q, J = 2.8 Hz, IH), 1.84 - 1.70
(m, IH), 1.69 - 1.56 (m, IH), 1.47 - 1.34 (m, IH),
1.24 (s, IH); MS m/z: 321/323 (M+H)+. Example 7:
2-(R)-I -Aza-bic yclo \2.2.21oct-3-yl-6-pyridin-3
-yl-2,3 -dihvdro-isoindol- 1-one 



Compound prepared as an off-white solid in 22%yield
from 2-(R)-l-azabicyclo[
2.2.2]oct-3-yl-6-bromo-2,3-dihydro-isoindol-l-one and
3-pyridyl boronic acid as described in Example 1. 1H
NMR (300.132 MHz, DMSO) d 8.95 (d, J = 2.0 Hz5 IH) 5
8.60 (dd, J = 4.6, 1.4 Hz5 IH), 8.15 (dt, J = 8.3, 1.9
Hz5 IH), 7.96 (m, 2H), 7.72 (d, J = 8.4 Hz5 IH), 7.51
(dd, J = 8.1, 4.8 Hz, IH) 5 4.76 (q, J = 18.6 Hz5 2H)5
4.24 (t5J = 8.3 Hz5 IH) 5 3.16 (ddd, J = 14.1, 10.1,
1.8 Hz, IH), 3.06 - 2.89 (m, 2H), 2.75 (t, J = 7.5 Hz5
3H)52.05 - 2.00 (m5 IH), 1.89 - 1.75 (m, IH), 1.72 -
1.59 (m, 2H), 1.50 - 1.38 (m, IH); MS m/z: 320
(M+H)+.Example 8:
2-(RVl-Aza-bicvclo[2.2.21oct-3-yl-6-pyridm-4-yl-2,3-di
hvdro-isoindol-l-one Compound prepared as an off white
solid in 23% yield from 2-(R)-l-azabicyclo[
2.2.2]oct-3-yl-6-bromo-2,3-dihydro-isoindol-l-one and
4-pyridyl boronic acid as described Example 1. 1 NMR
(300.132 MHz, DMSO) d 8.66 (d, J 5.9 Hz, 2H), 8.04 (s,
IH), 8.03 (dd, J 5.9, 1.7 Hz, IH), 7.79 (dd, J = 4.5,
1.6 Hz, IH), 7.76 (t, J = 8.3 Hz, 2H), 4.77 (q, J =
18.9 Hz, 2H), 4.24 (t, J = 8.3 Hz, IH), 3.15 (ddd, J =
14.3, 10.1, 1.7 Hz, IH), 3.06 - 2.89 (m, 2H), 2.75 (t,
J = 7.7 Hz, 3H), 2.03 (q, J = 2.7 Hz, IH), 1.88 - 1.75
(m, IH), 1.72 - 1.58 (m, 2H), 1.50 - 1.37 (m, IH); MS
m/z: 320 (M+H) +. Example 9:
2-(R)-l-Aza-bicvclo[2.2.21oct-3-yl-5-bromo-2,3-dihydro
-isoindol-l-one Compound prepared as a white solid in
30% yield from (R)-(l-aza-bicyclo[2.2.2]oct-
3-yl)amine hydrochloride salt and
4-bromo-2-bromomethyl-benzoic acid methyl ester as
described in Example 1. 1H NMR (300.132 MHz, DMSO) d
7.83 (s, IH), 7.63 (q, J = 10.1 Hz, IH), 7.61 (s, IH),
4.69 (q, J = 18.7 Hz, 2H), 4.18 (t, J = 7.9 Hz5 IH),
3.13 (ddd, J = 14.9, 10.2, 1.6 Hz, IH), 3.00 - 2.86
(m, 2H), 2.73 (t, J = 7.6 Hz, 3H), 2.02 - 1.96 (m,
IH), 1.84 - 1.71 (m, IH), 1.68 - 1.55 (m, 2H), 1.48 -
1.29 (m, IH); MS m/z: 321/323 (MH-H)+. Example 10:
2-(Tl)-l-Aza-bicvclo[2.2.21oct-3-yl-5-phenyl-2,3-dihvd
ro-isomdol-l-one Compound prepared as a white solid in
17% yield from 2-(R)-l-azabicyclo[
2.2.2]oct-3-yl-5-bromo-2,3-dihydro-isoindol-l-one and
phenyl boronic acid as described in Example 1. 1 NMR
(300.132 MHz, CDCl 3) d 7.90 (d, J = 7.7 Hz, IH), 7.71
- 7.58 (m, 4H), 7.51 - 7.37 (m, 3H), 4.65 (dd, J =
22.8, 16.6 Hz, 2H), 4.45 (t, J = 8.4 Hz, IH), 3.38
(ddd, J = 14.8, 10.3, 2.0 Hz, IH), 3.07 (dd, J = 14.2,
6.9 Hz, 2H), 2.91 (t, J = 7.7 Hz, 



3H), 2.16 (q, J = 2.9 Hz, IH), 1.93 - 1.78 (m, IH),
1.77 - 1.51 (m, 3H); MS m/z: 319 (M+H) +. Example 11:
2-(RV 1-Aza-bicyclo ^^ioct-S-yl-S-pyridm-S-yl-
J-dmvdro-isomdol- 1-one Compound prepared as a white
solid.in 38% yield from 2-(R)-l-azabicyclo[
2.2.2]oct-3-yl-5-bromo-2,3-dihydro-isoindol-l-one and
3-pyridyl boronic acid as described in Example 1.* 1H
NMR (300.132 MHz, CDCl 3) d 8.88 (d, J = 1.9 Hz, IH),
8.65 (dd, J = 4.8, 1.4 Hz, IH), 7.95 (d, J = 7.9 Hz,
IH), 7.91 (dt, J = 8.0, 2.0 Hz, IH), 7.68 (d, J = 8.3
Hz, IH), 7.66 (s, IH), 7.41 (dd, J = 8.2, 4.9 Hz, IH),
4.67 (dd, J = 22.6, 16.8 Hz, 2H), 4.45 (t, J = 8.3 Hz,
IH), 3.39 (ddd, J = 15.3, 10.2, 2.2 Hz, IH), 3.07 (dd,
J = 13.9, 6.6 Hz, 2H), 2.91 (t, J = 7.3 Hz, 3H), 2.16
(q, J = 2.9 Hz, IH), 1.91 - 1.78 (m, IH), 1.77 - 1.52
(m, 3H); MS m/z: 320 (M+H) +. Example 12:
2-rRVl-Aza-bicvclor2.2.21oct-3-yl-5-pyridin-4-yl-2.3-d
ihvdro-isoindol-l-oneCompound prepared as a tan/white
residue in 17% yield from 2-(R)-l-azabicyclo[
2.2.2]oct-3-yl-5-bromo-2,3-dihydro-isoindol-l-one and
4-pyridyl boronic acid as described in Example L* 1H
NMR (300.132 MHz, CDC13) d 8.71 (dd, J =4.4, 1-4 Hz,
2H), 7.96 (d, J = 7.9 Hz, IH), 7.73 (d, J = 9.4 Hz,
IH), 7.71 (s, IH), 7.52 (dd, J = 4.4, 1.6 Hz, 2H),
4.67 (dd, J = 24.4, 16.6 Hz, 2H), 4.45 (t, J = 8.3 Hz,
IH), 3.39 (ddd, J = 14.6, 10.1, 1.9 Hz, IH), 3.07 (dd,
J = 14.7, 6.7 Hz, 2H), 2.91 (t, J = 7.4 Hz, 3H), 2.16
(q, J = 2.8 Hz, IH), 1.95 - 1.78 (m, 2H), 1.78 - 1.65
(m, IH), 1.64 - 1.51 (m, IH); MS m/z: 320 (M+H)+.
Example 13:
2-QlM-Aza-bicvclo[2.2.2]oct-3-yl-4-bromo-23-dihvdro-is
omdol-l-one Compound prepared as a light tan solid in
36% yield from (R)-(I -azabicyclo[
2.2.2]oct-3-yl)amine hydrochloride salt and
3-bromo-2-bromomethyl-benzoic acid methyl ester as
described in Example 1.** 1H NMR (300.132 MHz, DMSO) d
7.86 (d, J = 7.8 Hz, IH), 7.74 (d, J = 7.6 Hz, IH),
7.49 (t, J = 7.8 Hz, IH), 4.66 (dd, J = 45.8, 17.6 Hz,
2H), 4.50 (t, J = 8.5 Hz, IH), 3.65 (d, J = 8.6 Hz,
2H), 3.50 - 3.1 1 (m, 4H), 2.45 - 2.40 (m, IH), 2.34 -
2.28 (m, IH), 2.21 - 2.04 (m, 2H), 2.01 - 1.70 (m,
IH); MS m/z: 321/323 (M+H)+. Example 14: 2-(R)-
1-Aza-bicvclo [2.2.2]oct-3-yl-4-phenyl-2,3
-dihydro-isoindol- 1-one Compound prepared as a white
solid in 33% yield from 2-(R)-l-azabicyclo[ 



2.2.2]oct-3-yl-4-bromo-2,3-dihydro-isoindol-l-one and
phenyl boronic acid as described in Example 1. 1H NMR
(300.132 MHz, CDCl3) d 7.89 - 7.82 (m, IH), 7.57 -
7.42 (m, 7H), 4.61 (dd, J = 27.0, 17.0 Hz, 2H), 4.40
(t, J = 8.3 Hz, IH), 3.35 (ddd, J = 14.6, 10.0, 2.0
Hz, IH), 3.10 - 2.95 (m, 2H), 2.88 (t, J =7.5 Hz, 3H),
2.13 (q, J = 2.8 Hz, IH), 1.86 - 1.64 (m, 3H), 1.55 -
1.45 (m, IH); MS m/z: 319 (M+H)+. Example 15: 2-(RV
1-Aza-bicvclor2 2
21oct-3-yl-4-pyridin-3-yl-2.3-dihvdro-isoindol- 1-one
Compound prepared as a white foam in 17% yield from
2-(R)-l-azabicyclo[
2.2.2]oct-3-yl-4-bromo-2,3-dihydro-isoindol-l-one and
3-pyridyl boronic acid as described in Example 1. 1H
NMR (300.132 MHz, CDCl3) d 8.77 (s, IH), 8.69 (d, J =
4.1 Hz, IH), 7.91 (dd, J = 7.3, 0.9 Hz, IH), 7.80 (dt,
J =7.9, 1.8 Hz, IH), 7.61 (t, J =7.5 Hz, IH), 7.55
(dd, J = 7.6, 1.0 Hz, IH), 7.46 (dd, J = 8.1, 4.9 Hz,
IH), 4.61 (dd, J = 24.4, 16.9 Hz, 2H), 4.40 (t, J =
8.3 Hz, IH), 3.36 (ddd, J = 14.1, 10.1, 1.9 Hz, IH),
3.09 - 2.95 (m, 2H), 2.94 - 2.81 (m, 3H), 2.13 (q, J =
2.9 Hz, IH), 1.87 - 1.47 (m, 4H); MS m/z: 320 (M+H)+.
Example 16: 2-(R)-
1-Aza-bicvclor2.2.21oct-3-yl-4-pyridm-4-yl-2,3-dihvdro
-isoindol- 1-oneCompound prepared as a light tan solid
in 20% yield from 2-(R)-l-azabicyclo[
2.2.2]oct-3-yl-4-bromo-2,3-dihydro-isoindol-l-one and
4-pyridyl boronic acid as described in Example 1. 1H
NMR (300.132 MHz, CDCl3) d 8.75 (dd, J = 4.3, 1.6 Hz,
2H), 7.93 (dd, J 6.5, 2.1 Hz, IH), 7.61 (q, J = 6.7
Hz, IH), 7.59 (t, J = 6.4 Hz, IH), 7.40 (dd, J = 4.4,
1.6 Hz, 2H), 4.63 (dd, J = 27.0, 17.0 Hz, 2H), 4.40
(t, J = 8.4 Hz, IH), 3.37 (ddd, J = 13.9, 9.9, 2.1 Hz,
IH), 3.10 - 2.96 (m, 2H), 2.95 - 2.82 (m, 3H), 2.13
(q, J = 2.9 Hz, IH) 5 1.87 - 1.47 (m, 4H); MS m/z: 320
(M+H)+. Example 17:
2-(RVl-Aza-bicvclor2.2.21oct-3-yl-7-bromo-2.3-dihvdro-
isoindol-l-one Compound prepared as an off white solid
in 54% yield from (R)-(l-azabicyclo[
2.2.2]oct-3-yl)amine hydrochloride salt and
2-bromo-6-bromomethyl-benzoic acid methyl ester as
described in Example 1.** 1H NMR (300.132 MHz, DMSO) d
7.63 (dd, J = 17.1, 7.7 Hz, 2H), 7.51 (t, J = 7.6 Hz,
IH), 4.67 (q, J = 18.2 Hz, 2H), 4.37 (t, J = 8.0 Hz,
IH), 3.50 (t, J = 11.7 Hz, IH), 3.36 (dd, J = 13.6,
6.8 Hz, IH), 3.26 (td, J = 11.8, 4.8 Hz, IH), 3.09 (t,
J = 7.7 Hz, 3H), 2.26 (q, J = 3.1 Hz, IH), 2.06 - 1.94
(m, IH), 1.90 - 1.79 (m, 2H), 1.69 



(t, J = 12.2 Hz, IH); MS m/z: 321/323 (M+H)+. Example
18: 2-fRV 1-Aza-bicvclor2.2.21oct-3 -yl-7-phenyl-2.3
-dihvdro-isomdol- 1-one Compound prepared as pale
yellow solid in 26% yield from 2-(R)-l-azabicyclo[
2.2.2]oct-3-yl-7-bromo-2,3-dihydro-isoindol-l-one and
phenyl boronic acid as described in Example 1. 1H NMR
(300.132 MHz, CDCl3) d 7.57 (t, J = 7.2 Hz, IH), 7.56
- 7.50 (m, 2H), 7.47 - 7.36 (m, 5H)5 4.61 (dd, J =
22.2, 16.6 Hz5 2H)5 4.40 (t5J = 8.3 Hz, IH), 3.33
(ddd, J = 14.5, 10.3, 2.3 Hz, IH) 5 3.05 - 2.80 (m,
5H), 2.1 1 (q, J = 2.8 Hz, IH), 1.89 - 1.71 (m, 3H),
1.70 - 1.60 (m, IH); MS m/z: 319 (M+H)+. Example 19:
2-rRVl-Aza-bicvclor2.2.21oct-3-yl-7-pyridin-3-yl-2.3-d
ihvdro-isoindol-l-one Compound prepared as a pale
yellow solid in 22% yield from 2-(R)-l-azabicyclo[
2.2.2]oct-3-yl-7-bromo-2,3-dihydro-isoindol-l-one and
3-pyridyl boronic acid as described in Example 1. 1H
NMR (300.132 MHz, CDCl3) d 8.72 (d, J = 2.0 Hz, IH),
8.62 (dd, J = 4.8, 1.5 Hz, IH) 5 7.95 (dt, J = 7.8,
1.9 Hz, IH), 7.62 (t, J = 7.6 Hz5 IH), 7.51 (d, J =
7.6 Hz, IH), 7.39 (d, J = 7.8 Hz, IH), 7.35 (dd, J =
7.7, 5.0 Hz, IH), 4.63 (dd, J = 23.8, 16.8 Hz, 2H),
4.39 (t, J = 8.1 Hz, IH), 3.34 (ddd, J = 14.3, 9.9,
2.2 Hz, IH) 5 3.07 - 2.77 (m, 5H), 2.11 (q, J = 2.8
Hz, IH), 1.89 - 1.48 (m, 4H); MS m/z: 320 (M+H)+.
Example 20:
2-(RVl-Aza-bicvclor2.2.21oct-3-yl-7-pyridm-4-yl-2,3-di
hvdro-isoindol-l-oneCompound prepared as an off white
solid in 96% yield from 2-(R)-l-azabicyclo[
2.2.2]oct-3-yl-7-bromo-2,3-dmydro-isoindol-l-one
and4-pyridyl boronic acid as described in Example 1.
1H NMR (300.132 MHz3 CDCl3) d 8.67 (dd, J = 4.6, 1.6
Hz, 2H), 7.62 (t, J = 7.5 Hz, IH), 7.53 (d, J = 7.4
Hz, IH), 7.47 (dd, J = 4.6, 1.5 Hz, 2H), 7.38 (d, J =
7.6 Hz, IH), 4.64 (dd, J = 23.6, 17.0 Hz, 2H), 4.39
(t, J = 8.2 Hz, IH), 3.34 (ddd, J = 14.3, 10.3, 2.0
Hz, IH), 3.09 - 2.78 (m, 5H), 2.11 (q, J = 2.8 Hz,
IH), 1.90 - 1.63 (m, 3H), 1.63 - 1.49 (m, IH); MS m/z:
320 (M+H)+. Example 21:
mV2-(l-Aza-bicvclor2.2.21oct-3-ylV2.3-dihvdro-isoindol
-l-one Compound prepared as a light tan solid in 4%
yield from (R)-(I -azabicyclo[ 2.2.2]oct-3-yl)amine
hydrochloride salt and 2-bromo-methyl-benzoic acid
methyl ester as described in Example L * 1H NMR (300.
132 MHz, CDCl3) d 7.85 (d, J = 7.5 Hz, 



IH), 7.58 - 7.41 (m, 3H), 4.59 (dd, J = 23.8, 16.5 Hz,
3H), 4.43 (t, J = 8.1 Hz, IH), 3.36 (ddd, J = 14.1,
10.0, 2.1 Hz, IH), 3.05 (q, J = 7.0 Hz, 2H), 2.90 (t,
J = 7.6 Hz, 3H), 2.13 (q, J = 2.8 Hz, IH), 1.91 - 1.76
(m, 2H), 1.75 - 1.64 (m, IH), 1.61 - 1.49 (m, IH); MS
m/z: 243 (M+H)+. Example 22:
2-(RVl-Aza-bicvclor2.2.21oct-3-yl-5-r4-methyl-piperazi
n-l-ylV2.3-dihvdroisoindol- 1-one Compound obtained as
a white solid in 43% yield. (See Example 2.) 1H NMR
(300.132 MHz, DMSO) d 7.45 (d, J = 8.4 Hz, IH), 7.04
(s, IH), 7.03 (d, J = 9.1 Hz, IH), 4.56 (q, J = 18.1
Hz, 2H), 4.14 (t, J = 8.0 Hz, IH), 3.25 (t, J = 5.2
Hz, 4H), 3.08 (t, J = 11.8 Hz, IH), 2.98 - 2.85 (m,
2H), 2.72 (t, J = 7.2 Hz, 3H), 2.45 (t, J = 4.8 Hz,
4H), 2.22 (s, 3H), 1.94 (t, J = 3.0 Hz, IH), 1.83 -
1.71 (m, IH), 1.67 - 1.53 (m, 2H), 1.47 - 1.34 (m,
IH); MS m/z: 341 (M+H)+. Example 23:
2-(RVl-Aza-bicvclor2.2.21oct-3-yl-5-morpholin-4-yl-2,3
-dihvdro-isoindol-lone Compound prepared as a white
solid in 23% yield from 2-(R)-l-azabicyclo[
2.2.2]oct-3-yl-5-bromo-2,3-dihydro-isoindol-l-one and
morpholine in a fashion similar to that described for
Example 2. 1H NMR (300.132 MHz, DMSO) d 7.48 (d, J =
8.1 Hz, IH), 7.06 (s, IH), 7.04 (dd, J = 9.4, 2.0 Hz,
IH), 4.57 (q, J = 18.3 Hz, 2H), 4.15 (t, J = 8.0 Hz,
IH), 3.75 (t, J = 4.8 Hz, 4H), 3.22 (t, J = 4.8 Hz,
4H), 3.09 (ddd, J = 13.9, 10.1, 1.8 Hz, IH), 2.94 (dd,
J = 14.2, 6.7 Hz, 2H), 2.72 (t, J = 7.6 Hz, 3H), 1.96
(q, J = 2.7 Hz, IH), 1.84 - 1.71 (m, IH), 1.62 (dd, J
= 8.6, 2.9 Hz, 2H), 1.48 - 1.35 (m, IH); MS m/z: 328
(M+H)+.Examples 24 - 27: Compounds of examples 24 to
27 in accord with the formula below were prepared
according to the procedures described herein. Example
24:
5-(R)-l-Aza-bicvclor2.2.21oct-3-yl-2-bromo-5.6-dihvdro
-furor2.3-c1t)yrrol-4- one Compound obtained as a
brown solid in 41% yield. (See Method B.) 1H NMR
(300.132 MHz 3DMSO) d 6.91 (s, IH), 4.67 (q, J = 17.1
Hz, 2H), 4.09 (t, J = 7.9 Hz, IH), 3.09 (t, J = 12.1
Hz, IH), 2.93 - 2.79 (m, 2H), 2.70 (t, J = 7.4 Hz,
3H), 1.93 (d, J = 2.5 Hz, 



IH), 1.79 - 1.66 (m, IH), 1.64 - 1.52 (m, 2H), 1.45 -
1.31 (m, IH); MS m/z: 311/313 (M+H)+. Example 25:
5-(RVl-Aza-bicvclor2.2.21oct-3-yl-2-phenyl-5.6-dihvdro
-furor2,3-clpyrrol-4- one Compound obtained as a pale
green solid in 28% yield. (See Example 3.) 1H NMR
(300.132 MHz, DMSO) d 7.75 (d, J = 7.6 Hz, 2H), 7.46
(t, J = 7.5 Hz, 2H), 7.35 (t, J = 7.2 Hz, IH), 7.21
(s, IH), 4.74 (q, J = 17.3 Hz, 2H), 4.13 (t, J = 8.1
Hz, IH), 3.12 (ddd, J = 13.4, 9.9, 1.8 Hz, IH), 2.96 -
2.85 (m, 2H), 2.71 (t, J = 7.3 Hz, 3H), 1.96 (q, J =
2.8 Hz, IH), 1.84 - 1.71 (m, IH), 1.66 - 1.56 (m, 2H),
1.46 - 1.33 (m, IH); MS m/z: 309 (M+H)+. Example 26:
5-fRVl-Aza-bicvclo|
2.2.21oct-3-yl-2-pyridin-3-yl-5,6-dihvdro-furor2,3-
c]pyrrol-4-one Compound prepared as a white solid in
30% yield from 5-(R)-l-azabicyclo[
2.2.2]oct-3-yl-2-bromo-5,6-dihydro-furo[2,3-c]pyrrol-4
-one and 3-(5,5-dimethyl-
[l,3,2]dioxaborinan-2-yl)-pyridine in a fashion
similar to that described for Example 3. 1H NMR
(300.132 MHz, DMSO) d 9.00 (d, J = 2.0 Hz, IH), 8.54
(dd, J = 4.9, 1.6 Hz, IH), 8.12 (dt, J = 8.0, 1.9 Hz,
IH), 7.49 (dd, J = 8.1, 4.8 Hz, IH), 7.38 (s, IH),
4.76 (q, J = 17.3 Hz, 2H), 4.14 (t, J = 7.3 Hz, IH),
3.12 (ddd, J = 14.8, 12.1, 3.3 Hz, IH), 2.90 (dd, J =
12.5, 6.3 Hz, 2H), 2.71 (t, J = 6.6 Hz, 3H), 1.97 (q,
J = 2.7 Hz, IH), 1.85 - 1.71 (m, IH), 1.66 - 1.57 (m,
2H), 1.47 - 1.33 (m, IH); MS m/z: 310 (M+H)+. Example
27:
5-(RVl-Aza-bicvclor2.2.21oct-3-yl-2-pyridin-4-yl-5,6-d
ihvdro-furor2.3- clpyrrol -4-oneCompound prepared as a
white solid in 21% yield from 5-(R)-l-azabicyclo[
2.2.2]oct-3-yl-2-bromo-5,6-dmydro-furo[2,3-c]pyrrol-4-
one and 4-pyridyl boronic acid in a fashion similar to
that described for Example 3. 1H NMR (300.132 MHz,
DMSO) d 8.63 (dd, J = 4.5, 1.4 Hz, 2H), 7.70 (dd, J
=4.7, 1.4 Hz, 2H), 7.56 (s, IH), 4.78 (q, J = 17.6 Hz,
2H), 4.14 (t, J = 7.6 Hz, IH), 3.12 (ddd, J = 13.2,
9.8, 1.7 Hz, IH), 2.90 (dd, J = 14.2, 6.7 Hz, 2H),
2.72 (t, J = 7.1 Hz, 3H), 1.97 (q, J = 2.7 Hz, IH),
1.84 - 1.71 (m, IH), 1.61 (septet, J = 3.7 Hz, 2H),
1.47 - 1.33 (m, IH); MS m/z: 310 (M+H)+. * - The
compounds of Examples 11, 12 and 2 1 were purified by
preparative SFC 



using 38% methanol (containing 0.5% dimethyl ethyl
amine) in carbon dioxide and a Berger Diol column (5
micron, 60A pore size). ** - Material of Examples 13
and 17 obtained as an oil was taken up in diethyl
ether/chloroform and treated with excess 1.0 M
hydrochloric acid in diethyl ether to form a solid.
The solid was isolated by filtration and then
converted to the free base by washing in 2 N sodium
hydroxide and chloroform. The organic layers were
dried over sodium sulfate, filtered, and concentrated
to provide the desired compound as a solid. Other
compounds of the invention are:
2-(R)-l-Aza-bicyclo[2.2.2]oct-3-yl-6-(3-chloro-phenyl)
-2,3-dihydro-isoindol-l-one;
2-(R)-l-Aza-bicyclo[2.2.2]oct-3-yl-6-(4-chloro-phenyl)
-2,3-dihydro-isoindol-l-one;
2-(R)-l-Aza-bicyclo[2.2.2]oct-3-yl-6-quinolin-8-yl-2,3
-dihydro-isoindol-l-one;
2-(R)-l-Aza-bicyclo[2.2.2]oct-3-yl-6-benzo[l,3]dioxol-
5-yl-2,3-dihydro-isoindol-l-one;
2-(R)-l-Aza-bicyclo[2.2.2]oct-3-yl-6-(2-chloro-phenyl)
-2,3-dihydro-isoindol-l-one; 2-(R)-1-Aza-bicyclo
[2.2.2]oct-3-yl-6-(2-methoxy-phenyl)-2,3
-dihydro-isoindol- 1-one;
N-[3-((R)-2-l-Aza-bicyclo[2.2.2]oct-3-yl-3-oxo-2,3-dih
ydro-lH-isoindol-5-yl)-phenyl]- acetamide;
2-(R)-l-Aza-bicyclo[2.2.2]oct-3-yl-6-morpholin-4-yl-2,
3-dihydro-isoindol-l-one, and
4-((R)-2-l-Aza-bicyclo[2.2.2]oct-3-yl-3-oxo-2,3-dihydr
o-lH-isoindol-5-yl)-N,N-dimethylbenzamide. Examples 28
- 72: Compounds shown in the following table in accord
with the following formula were synthesized in a
fashion analogous to the above examples.CHEMICAL
COMPOUNDS 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 WO01/87839,
WO01/66525, WOOO/08013, WO99/38514 and WO99/04794.
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 la and l b (MIP- la. and MIP-I 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-Ia and
MEP-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
piperidine or tropane compound of formula (I):
wherein: A is absent or is (CH ):.; L is CH or N; M is
NR1, O, S, S(O) or S(O)2; R1 is hydrogen, C1-6 alkyl
[optionally substituted by phenyl {which itself
optionally substituted by halo, C1-4 alkyl, C1-4
alkoxy, cyano, nitro, CF3, OCF3 (Ci-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, Ci-4 alkyl, Ci-4
alkoxy, cyano, nitro, CF3, (Ci- alkyl)C(O)NH,
S(O)2NH2, Ci-4 alkylthio, S(O)(Ci-4 alkyl) or
S(O)2(Cx-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,
S(O)(Cx-4 alkyl) or S(O)2(Ci-4 alkyl)}, heteroaryl
{optionally substituted by halo, Ci-4 alkyl, Ci-4
alkoxy, cyano, nitro, CF3, (Ci-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)2R5, S(O)2NR R7, C(O)R8,
C(O)2(Ci- alkyl) (such as tert-butoxycarbonyl),
C(O)2(phenyl(Ci-2 alkyl)) (such as benzyloxycarbonyl)
or C(O)NHR11; R2 is phenyl (optionally substituted by
halo, CN or Ci-4 haloalkyl), thienyl or halothienyl;
R3 is hydrogen or methyl; R is hydrogen or Ci-3 alkyl;
R4 is a five or six membered heterocycle containing at
least one carbon atom, one to four nitrogen atoms and,
optionally, one oxygen or sulphur atom, - a ring
carbon of said heterocycle R4 being optionally
substituted by oxo, C1-6 alkyl 



[which is optionally substituted by halogen, CN, OH,
C1-4 alkoxy, S(C1-4 alkyl), S(O)(Ci-4 alkyl),
S(O)2(Ci-4 alkyl) or heterocyclyl {itself optionally
substituted by Ci-6 alkyl [which is optionally
substituted by oxo, halogen, OH, Ci 4 alkoxy, OCF ,
C(O)(C -4 alkoxy), CN, C(O)NH2, C(O)NH(Ci-4 alkyl),
C(O)N(C1-4 alkyl)2, NH2, NH(Ci-4 alkyl) or N(C1-4
alkyl)2], C(O)(Ci-4 alkyl) [wherein the alkyl is
optionally substituted by Ci- alkoxy or fluoro],
benzyl [which is optionally substituted by halogen,
C1-4 alkyl, C1-4 alkoxy, CF3, OCF3, cyano, nitro,
S(Ci-4 alkyl), S(O)(C1-4 alkyl) or S(O)2(Ci-4 alkyl)],
C(O)(C2-4 alkoxy), C(O)NH2, C(O)NH(Ci-4 alkyl),
C(O)N(Ci-4 alkyl)2 or S(O)2(C1-4 alkyl) [wherein the
alkyl is optionally substituted by fluoro]}], C2-6
alkenyl, C3-6 cycloalkyl, CN, C(O)NH2, C(O)NH(phenylC
1-2 alkyl), phenyl [which is optionally substituted by
halogen, C1-4 alkyl, Ci-4 alkoxy, CF , OCF3, cyano,
nitro, S(Ci-4 alkyl), S(O)(Ci-4 alkyl) or S(O)2(C1-4
alkyl)] or benzyl [which is optionally substituted by
halogen, C1-4 alkyl, Ci-4 alkoxy, CF3, OCF3, cyano,
nitro, S(Ci-4 alkyl), S(O)(Ci -4 alkyl) or S(O)2(Ci-4
alkyl)]; - where possible, a ring nitrogen of said
heterocycle R4 being optionally substituted by Ci.g
alkyl [optionally substituted by oxo, halogen, OH,
Ci-4 alkoxy, OCF3, NH2, NH(Ci -4 alkyl),'N(Ci -4
alkyl)2, S(C2-4 alkyl), S(O)(Ci -4 alkyl), S(O)2(Ci-4
alkyl), C(O)(Ci 4 alkoxy), CONH2, CONH(Ci-4 alkyl),
CON(Ci-4 alkyl)2, cyano, aryl {optionally substituted
by halogen, Ci-4 alkyl, Ci-4 alkoxy, CF3, OCF3, cyano,
nitro, S(Ci-4 alkyl), S(O)(C 1-4 alkyl) or S(O)2(Ci-4
alkyl)}, heteroaryl {optionally substituted by oxo,
halogen, Ci-4 alkyl, Ci-4 alkoxy, CF3, OCF3, cyano,
nitro, S(Ci-4 alkyl), S(O)(Ci-4 alkyl) or S(O)2(Ci-4
alkyl)}, heterocyclyl {optionally substituted by Ci-4
alkyl, aryl [optionally substituted by halogen, Ci-4
alkyl, Ci-4 alkoxy, CF3, OCF3, cyano, nitro, S(Ci-4
alkyl), S(O)(Ci-4 alkyl) or S(O)2(Ci-4 alkyl)],
SO2NH(Ci -4 alkyl), SO2N(Ci-4 alkyl)2, CONH(Ci-4
alkyl), CON(Ci-4 alkyl)2, CO(Ci-4 alkyl), CO(aryl)
[optionally substituted by halogen, Ci-4 alkyl, Ci-4
alkoxy, CF , OCF3, cyano, nitro, S(C 4 alkyl),
S(O)(C1-4 alkyl) or S(O)2(Ci-4 alkyl)], SO2(aryl)
[optionally substituted 



by halogen, Ci-4 alkyl, Ci-4 alkoxy, CF3, OCF3, cyano,
nitro, S(Ci-4 alkyl), S(O)(Ci-4 alkyl) or S(O)2(Ci-4
alkyl)]}], C3-6 cycloalkyl, CO(Ci-4 alkyl) [optionally
substituted by halogen], CO(aryl) [optionally
substituted by halogen, Ci-4 alkyl, Ci-4 alkoxy,
CF3,OCF3, cyano, nitro, S(C1-4 alky1), S(O)(C1-4
alkyl) or S(O)2(C1-4 alkyl)], SO2(aryl) [optionally
substituted by halogen, C1-4 alkyl, C1-4 alkoxy, CF ,
OCF3, cyano, nitro, S(C1-4 alkyl), S(O)(C1-4 alkyl) or
S(O)2(C1-4 alkyl)], SO2(C1-4 alkyl) [optionally
substituted by fluorine], COO(C1- alkyl), aryl
[optionally substituted by halogen, C1-4 alkyl, C1-4
alkoxy, CF3, OCF3, cyano, nitro, S(C1-4 alkyl),
S(O)(C1-4 alkyl) or S(O)2(C1- 4 alkyl)], heteroaryl
[optionally substituted by oxo, halogen, C1-4 alkyl,
C1-4 alkoxy, CF3, OCF3, cyano, nitro, S(C1-4 alkyl),
S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl)], CONH(C1-4
alkyl), CONH(aryl) [optionally substituted by halogen,
C1-4 alkyl, C1-4 alkoxy, CF3, OCF3, cyano, nitro,
S(C1-4 alkyl), S(O)(Ci-4 alkyl) or S(O)2(C1-4 alkyl)],
SO2NH(C1-4 alkyl) or SO2N(C1-4 alkyl)2; - provided
that when a ring nitrogen of said heterocycle R is
substituted by an alkyl group, said alkyl does not
carry an oxo, halogen, OH, C1-4 alkoxy, OCF3, NH2,
NH(C1- 4 alkyl), N(C1-4 alkyl)2, S(C1-4 alkyl),
S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl) substituent on
the carbon attached to the ring nitrogen of said
heterocycle R ; the five or six membered heterocycle
R4 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, C1-4 alkyl, Ci-4
alkoxy, CF3, OCF3, cyano, nitro, S(C1-4 alkyl),
S(O)(C1-4 alkyl) or S(O)2(Ci-4 alkyl); and the
nitrogen of said fused piperidine ring being
optionally substituted by C1 4 alkyl [which is
optionally substituted by oxo, halogen, OH, C1-4
alkoxy, OCF3 C(O)(Ci-4 alkoxy), CN, C(O)NH2,
C(O)NH(C1-4 alkyl), C(O)N(C1-4 alkyl)2, NH2, NH(C1-4
alkyl) or N(C1-4 alkyl)2], C(O)(Ci-4 alkyl) [wherein
the alkyl is optionally substituted by Ci-4 alkoxy or
halogen], benzyl [which is optionally substituted by
halogen, Ci-4 alkyl, C1-4 alkoxy, CF3, OCF3, cyano,
nitro, S(C1-4 alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4
alkyl)], C(O)(C -4 alkoxy), C(O)NH2, C(O)NH(C1-4
alkyl), 



C(O)N(Ci-4 alky1)2 or S(O)2(C1-4 alkyl) [wherein the
alkyl is optionally substituted by fluoro]; R5 is C1-6
alkyl [optionally substituted by halo (such as
fluoro), Ci-4 alkoxy, 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, S(O)(Ci-4 alkyl) or S(O)2(Ci-4 alkyl)} or
heteroaryl {which itself 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,
S(O)(Ci-4 alkyl) or S(O)2(C1-4 alkyl)}], C3-7
cycloalkyl (optionally substituted by halo or C1-6
alkyl), pyranyl, 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(C1-4 alkyl)}, heteroaryl
{optionally substituted by halo, C1-4 alkyl, C1-4
alkoxy, cyano, nitro, CF3, (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 a 5- or 6-membered nitrogen
containing heterocyclic ring {optionally substituted
by S(O) (C1-4 alkyl) or C(O)(C1-4 alkyl)}; R8 and R11
are, independently, hydrogen, C1- alkyl [optionally
substituted by halo (such as fluoro), C1-4 alkoxy,
phenyl {which itself optionally substituted by halo,
C1-4 alkyl, C1-4 alkoxy, cyano, nitro, CF3, OCF3, (C
-4 alkyl)C(O)NH, S(O)2NH2, C1-4 alkylthio, S(O)(C1-4
alkyl) or S(O) (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, C1-4 alkylthio, S(O)(C1-4 alkyl) or
S(O)2(C1-4 alkyl)}], C3-7 cycloalkyl (optionally
substituted by halo or C1-6 alkyl), pyranyl, phenyl
{optionally substituted by halo, C1-4 alkyl, C1-4
alkoxy, cyano, nitro, CF , 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)}, heteroaryl {optionally substituted
by halo, C1-4 alkyl, C1-4 alkoxy, cyano, nitro, CF3,
(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 a 5- or 6-
membered nitrogen containing heterocyclic ring
{optionally substituted by S(O)2(C1-4 alkyl) or
C(O)(C1-4 alkyl)}; R6 and R7 are, independently,
hydrogen or C1-4 alkyl; or together R6 and R7 join to
form a 5- or 6-membered ring which is optionally
substituted with C1-4 alkyl or phenyl (wherein the
phenyl ring is optionally substituted by halo, cyano,
nitro, hydroxy, C1-4 alkyl, C1-4 alkoxy, S(O) A -4
alkyl, S(O)2NH2, S(O)2NH(C1-4 alkyl), S(O)2N(C1-4
alkyl)2, NHS(O)2(C1-4 alkyl), 



NH2, NH(C1-4 alkyl), N(C1-4 alkyl)2, NHC(O)NH2,
C(O)NH2, C(O)NH(C 1-4 alkyl), NHC(O)(C1-4 alkyl),
CO2H, CO2(C1-4 alkyl), C(O)(C1-4 alkyl), CF3, CHF2,
CH2F, CH2CF3 or OCF3); R9 and R10 are, independently,
hydrogen or C1-6 alkyl; or a pharmaceutically
acceptable salt thereof. 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 (adducts) such as a hydrochloride, hydrobromide,
phosphate, acetate, fumarate, maleate, tartrate,
citrate, oxalate, methanesulphonate,
p-toluenesulphonate or formate. Acid addition salt is,
for example hydrochloride or formate.The compounds of
the invention may exist as a solvate (such as a
hydrate) and the present invention covers all such
solvates. Halogen is, for example, chloro, fluoro or
bromo; such as chloro or fluoro. Alkyl groups and
moieties are straight or branched chain and are, for
example, methyl (sometimes abbreviated to Me), ethyl,
n-propyl, isjj-propyl, n-butyl, sec-butyl or
tert-butyl. Alkyl substituted by halogen is, for
example, CF3, CHF2, CH2F, CH2CF3 or C2F5. Cycloalkyl
is for example, cyclopropyl, cyclopentyl or
cyclohexyl. N-Linked heterocyclyl is a
nitrogen-linked, non-aromatic 3, 4, 5 or 6 membered
ring optionally comprising one further heteroatom
(selected from the group comprising nitrogen, oxygen
and sulphur). It is, for example, aziridinyl,
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl or thiomorpholinyl. A 5- or 6-membered
nitrogen containing heterocyclic ring contains, for
example, only one nitrogen atom, all other ring atoms
being carbon. It is, for example, pyrrolidinyl or
piperidinyl. 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 is, for example,
pyridyl, pyrimidinyl, indolyl or benzimidazolyl. The
five membered heterocycle of R4 is, for example,
pyrazolyl, imidazolyl, 1,3- dihydro-2H-imidazol-2-one,
imidazolidin-2-one, 1,2,4-triazolyl, 1,2,3-triazolyl,
tetrazolyl, oxazolyl, isoxazolyl, 1,2,4-oxadiazolyl,
1,3,4-oxadiazolyl or thiazolyl (such as pyrazolyl,
imidazolyl, 1,2,4-triazolyl, 1,2,3-triazolyl,
tetrazolyl, oxazolyl, isoxazolyl, 1,2,4-oxadiazolyl,
1,3,4-oxadiazolyl or thiazolyl). The six membered
heterocycle of R4 is, for example,piperidinyl or
piperazinyl. When the five or six membered heterocycle
of R4 is fused to a benzene or pyridine ring the
resulting bicyclic is, for example, benzimidazolyl,
1,3-dihydro- 2H-benzimidazolyl, benztriazolyl, an
imidazopyridinyl (such as imidazo[4,5c]pyridinyl),
[such as benzimidazolyl, benztriazolyl or an
imidazopyridinyl (such as imidazo[4,5c]pyridinyl)].
When the five or six membered ring heterocycle of R
(for example the five membered ring heterocycle of R4)
is fused to a saturated cycloalkyl or piperidine the
resulting bicyclic is, for example,
4,5,6,7-tetrahydro-l H-benzimidazole,
4,5,6,7-tetrahydro- 3H-imidazo[4,5-c]pyridine or
4,5,6,7-tetrahydro-l H-imidazo[4,5-c]ryridine.
Additionally, when the five or six membered ring
heterocycle of R (for example the five membered ring
heterocycle of R ) is fused to a saturated cycloalkyl
or piperidine the resulting bicyclic is, for example,
l,4,6,7-tetrahydro-5 H-imidazo[4,5c]pyridinyl 



(C1-4 Alkyl)phenyl is, for example, benzyl,
2-phenylethyl or 1-phenyleth-l-yl. (C1-4
Alkyl)heteroaryl is, for example, pyridylmethyl or
pyrimidinylmethyl. NHC(O)Heteroaryl is, for example,
NHC(O)pyridyl. NHC(O)(C 1-4 Alkyl)phenyl is, for
example, NHC(O)benzyl. NHC(O)(C 1-4 Alkyl)heteroaryl
is, for example, NHC(O)CH2pyridyl. NHS(O)2Heteroaryl
is, for example, NHS(O)2ryridyl. NHS(O)2(C1-4
Alkyl)rhenyl is, for example, NHS(O)2benzyl.
NHS(O)2(C1-4 Alkyl)heteroaryl is, for example,
NHS(O)2CH2ryridyl. NHC(O)NHheteroaryl is, for example,
NHC(O)NHryridyl. NHC(O)NH(C 1-4 Alkyl)phenyl is, for
example, NHC(O)NHbenzyl. NHC(O)NH(C 1-4
Alkyl)heteroaryl is, for example, NHC(O)NHCH2pyridyl.
In one particular aspect the present invention
provides a compound wherein R is hydrogen; and R4 is 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), (phenylC1-2 alkyl)HNC(O) or benzyl
[which is optionally substituted by halogen, C1-4
alkyl, C1-4 alkoxy, CF3, OCF , 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(Ci-4 alkyl), CN, C(O)NH2, C(O)NH(Ci -4 alkyl),
C(O)N(Ci-4 alkyl)2, NH2, NH(C 1-4 alkyl) or N(C1-4
alkyl)2}, C(O)(C1-4alkyl) {wherein the alkyl is
optionally substituted by C1-4 alkoxy or fluoro},
C(O)O(C1-4 alkyl), C(O)NH2, C(O)NH(C1-4 alkyl),
C(O)N(C1-4 alkyl)2 or S(O)2(C1-4 alkyl) {wherein the
alkyl is optionally substituted by fluoro} ; and A,M,
L, R2, R , R9 and R1 are as defined above. In another
aspect the invention provides a compound wherein R4 is
a five or six membered heterocycle containing at least
one carbon atom, one to four nitrogen atoms and, 



optionally, one oxygen or sulphur atom, - a ring
carbon of said heterocycle R being optionally
substituted by oxo, C1-6 alkyl [which is optionally
substituted by halogen, CN, OH, C1-4 alkoxy, S(C1-4
alkyl), S(O)(C1-4 alkyl), S(O)2(C1-4 alkyl) or
heterocyclyl {itself optionally substituted by C1-6
alkyl [which is optionally substituted by oxo,
halogen, OH, C1-4 alkoxy, OCF , C(O)(C1-4 alkoxy), CN,
C(O)NH2, C(O)NH(C1-4 alkyl), C(O)N(C 1-4 alkyl)2, NH2
NH(C 1-4 alkyl) or N(C1-4 alkyl)2], C(O)(C1-4 alkyl)
[wherein the alkyl is optionally substituted by C1-4
alkoxy or fluoro], benzyl [which is optionally
substituted by halogen, C1-4 alkyl, C1-4 alkoxy, CF3,
OCF3, cyano, nitro, S(C1-4 alkyl), S(O)(C1-4 alkyl) or
S(O)2(C1-4 alkyl)], C(O)(C1-4 alkoxy), C(O)NH2,
C(O)NH(C1-4 alkyl), C(O)N(C1-4 alkyl)2 or S(O)2(C1-4
alkyl) [wherein the alkyl is optionally substituted by
fluoro]}], C2-6 alkenyl, CN, C(O)NH2, C(O)NH(pheny
IC1-2 alkyl), phenyl [which is optionally substituted
by halogen, C1-4 alkyl, C1-4 alkoxy, CF , OCF , cyano,
nitro, S(C1-4 alkyl), S(O)(C1-4 alkyl) or S(O)2(Ci-4
alkyl)] or benzyl [which is optionally substituted by
halogen, C1-4 alkyl, C1-4 alkoxy, CF3, OCF3, cyano,
nitro, S(C1-4 alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4
alkyl)]; - where possible, a ring nitrogen of said
heterocycle R4 being optionally substituted by C1-6
alkyl [optionally substituted by oxo, halogen, OH,
C1-4 alkoxy, OCF3, NH2, NH(C1-4 alkyl), N(C1-4
alkyl)2, S(C1-4 alkyl), S(O)(C1-4 alkyl), S(O)2(C1-4
alkyl), C(O)(C1-4 alkoxy), CONH2, CONH(Ci-4 alkyl),
CON(C1-4 alkyl)2, cyano, aryl {optionally substituted
by halogen, C1-4 alkyl, C1-4 alkoxy, CF3, OCF3, cyano,
nitro, S(C1-4 alkyl), S(O)(Ci -4 alkyl) or S(O)2(Ci-4
alkyl)}, heteroaryl {optionally substituted by oxo,
halogen, Ci-4 alkyl, Ci-4 alkoxy, CF , OCF3, cyano,
nitro, S(C1-4 alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4
alkyl)} , heterocyclyl {optionally substituted by Ci-4
alkyl, aryl [optionally substituted by halogen, Ci-4
alkyl, C1-4 alkoxy, CF3, OCF3, cyano, nitro, S(C1-4
alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl)],
SO2NH(C1-4 alkyl), SO2N(C1-4 alkyl)2, CONH(Ci-4
alkyl), CON(C1-4 alkyl)2, CO(Ci-4 alkyl),
CO(aryl)[optionally substituted by halogen, C1-4
alkyl, C1-4 alkoxy, CF , OCF3, cyano, nitro, 



S(C1-4 alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl)],
SO2(aryl) [optionally substituted by halogen, C1-4
alkyl, C1-4 alkoxy, CF3, OCF3, cyano, nitro, S(C1-4
alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl)]}],
CO(C1-4 alkyl) [optionally substituted by halogen],
CO(aryl) [optionally substituted by halogen, Ci-4
alkyl, C1-4 alkoxy, CF3, OCF3, cyano, nitro, S(C1-4
alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl)],
SO2(aryl) [optionally substituted by halogen, C1-4
alkyl, C1-4 alkoxy, CF3, OCF3, cyano, nitro, S(C1-4
alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl)],
SO2(C1-4 alkyl) [optionally substituted by fluorine],
COO(Ci- alkyl), aryl [optionally substituted by
halogen, C1-4 alkyl, C1-4 alkoxy, CF3, OCF3, cyano,
nitro, S(C1-4 alkyl), S(O)(Ci-4 alkyl) or S(O)2(C1-4
alkyl)], heteroaryl [optionally substituted by oxo,
halogen, C1-4 alkyl, C1-4 alkoxy, CF3, OCF3, cyano,
nitro, S(C1-4 alkyl), S(O)(Ci-4 alkyl) or S(O)2(C1-4
alkyl)], CONH(C1-4 alkyl), CONH(aryl) [optionally
substituted by halogen, C1-4 alkyl, C1-4 alkoxy, CF3,
OCF3, cyano, nitro, S(C1-4 alkyl), S(O)(Ci-4 alkyl) or
S(O)2(C1-4 alkyl)], SO2NH(C1-4 alkyl) or SO2N(C1-4
alkyl)2; - provided that when a ring nitrogen of said
heterocycle R4 is substituted by an alkyl group, said
alkyl does not carry an oxo, halogen, OH, Ci-4 alkoxy,
OCF3, NH2, NH(C1- 4 alkyl), N(Ci-4 alkyl)2, S(C1-4
alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl)
substituent on the carbon attached to the ring
nitrogen of said heterocycle R4; the five or six
membered heterocycle R4 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, Ci-4
alkyl, Ci-4 alkoxy, CF3, OCF3, cyano, nitro, S(Ci-4
alkyl), S(O)(Ci -4 alkyl) or S(O)2(Ci-4 alkyl); and
the nitrogen of said fused piperidine ring being
optionally substituted by C1-4 alkyl [which is
optionally substituted by oxo, halogen, OH, C1-4
alkoxy, OCF3, C(O)(Ci-4 alkoxy), 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 is optionally substituted by C1-4 alkoxy or
halogen], benzyl [which is optionally 



substituted by halogen, C1-4 alkyl, C1-4 alkoxy, CF3,
OCF3, cyano, nitro, S(Ci-4 alkyl), S(O)(C1-4 alkyl) or
S(O)2(C1-4 alkyl)], C(O)(C1-4 alkoxy), C(O)NH2,
C(O)NH(C1-4 alkyl), C(O)N(C1-4 alkyl)2 or S(O) (C1-4
alkyl) [wherein the alkyl is optionally substituted by
fluoro]; and A,M, L, Rb, R2, R3, R9 and R10 are as
defined above. In yet another aspect the present
invention provides a compound wherein L is CH.In a
further aspect the present invention provides a
compound wherein M is O. In a still further aspect the
invention provides a compound wherein M is NR1. In
another aspect the present invention provides a
compound wherein A is absent. In yet another aspect
the present invention provides a compound wherein A is
CH2CH2. In a further aspect the invention provides a
compound wherein R1 is C1-6 alkyl, phenyl {optionally
substituted by halo, Ci- alkyl, Ci-4 alkoxy, cyano,
nitro, CF3, OCF , (Ci-4 alkyl)C(O)NH, S(O)2NH2, C1-4
alkylthio, S(O)(C 1-4 alkyl) or S(O)2(C1-4 alkyl)},
S(O)2R5 or C(O)R 8; wherein R5 and Rs are Ci-6 alkyl,
CF3, C -7 cycloalkyl (optionally substituted by halo
or Ci-6 alkyl), phenyl {optionally substituted by
halo, Ci-4 alkyl, C1-4 alkoxy, cyano, nitro, CF3,
OCF3, (Ci-4 alkyl)C(O)NH, S(O)2NH2 Ci-4 alkylthio,
S(O)(C 1-4 alkyl) or S(O)2(Ci 4 alkyl)} or a 5- or
6-membered nitrogen containing heterocyclic ring
{optionally substituted by S(O)2(Ci -4 alkyl) or
C(O)(C 1-4 alkyl)}. In another aspect the invention
provides a compound wherein R1 is S(O)2R5 or C(O)R 8;
wherein R5 and R8 are Cue alkyl, CF3, C3-7 cycloalkyl
(optionally substituted by halo or Ci-6 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, S(O)(Ci -4 alkyl) or
S(O)2(Ci-4 alkyl)} or a 5- or 6-membered nitrogen
containing heterocyclic ring {optionally substituted
by S(O)2(Ci -4 alkyl) or C(O)(C 1-4 alkyl)}. In yet
another aspect the invention provides a compound
wherein R1 is S(O)2R5; wherein R5 is Ci-6 alkyl, CF3,
C3-7 cycloalkyl (optionally substituted by halo or Ci-
alkyl), phenyl {optionally substituted by halo, Ci 4
alkyl, C1-4 alkoxy, cyano, nitro, CF3, OCF , (C1-4
alkyl)C(O)NH, S(O)2NH2, Ci 4 alkylthio, S(O)(Ci -4
alkyl) or S(O)2(Ci-4 alkyl)} or a 5- or 6- 



membered nitrogen containing heterocyclic ring
{optionally substituted by S(O)2(Ci-4 alkyl) or C(O)(C
1-4 alkyl)}. In a still further aspect the invention
provides a compound wherein R2 is phenyl optionally
substituted by chloro, fluoro or CF3 (for example
phenyl, mono-chlorophenyl, mono-fluorophenyl or
di-fluorophenyl; such as phenyl 3-fluorophenyl or
3,5-difluorophenyI), thienyl or halothienyl (for
example mono-chlorothienyl; such as 4-chlorothien-2-yl
or 5- chlorothien-2-yl). In another aspect R2 is
phenyl, mono-chlorophenyl, mono-fluorophenyl or
di-fluorophenyl (such as phenyl, 3-fluorophenyl or
3,5-difluorophenyl) or thienyl. In yet another aspect
R2 is 3-fluorophenyl or 3,5-difluorophenyl. In another
aspect R3 is hydrogen.In yet another aspect of the
invention R9 and R10 are both hydrogen. In a further
aspect the invention provides a compound wherein R is
hydrogen. In yet another aspect R4 is 1,2,4-triazolyl,
thiazolyl, 1,2,4-oxadiazolyl, imidazolyl,
l,3-dihydro-2H-imidazolyl, 1,2,3-triazolyl or
piperidinyl substituted as described above. In a
further aspect R4 is 1,2,4-triazolyl, thiazolyl,
1,2,4-oxadiazolyl, piperidinyl, benzimidazolyl,
l,3-dihydro-2H-benzimidazolyl, benzotriazolyl or an
imidazopyridinyl (such as imidazo[4,5c]pyridinyl,
l,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridinyl or
4,5,6, 7-tetrahydro- 3H-imidazo[4,5-c]pyridinyl), each
of which is unsubstituted or substituted by one or two
of the same or different Ci-6 alkyl (for example Ci-
alkyl; such as methyl), CF3, OH (which may tautomerise
to the keto form), oxo (which may tautomerise to the
hydroxy form), C1-4 alkyl substituted by heterocyclyl
(which is itself optionally substituted by S(O) (C1-4
alkyl)), S(O)2(Ci -4 alkyl), (Cx-4 alkyl)C(O), (Ci-4
haloalkyl)C(O), (C1-4 alkoxy)C(O), C(O)NH 2,
C(O)NH(phenyl(Ci -2 alkyl)) or phenyl(C 1-2 alkyl);
wherein the phenyl of the foregoing phenyl(Ci -2
alkyl) groups is optionally substituted by halo, C1-4
alkyl, C1-4 alkoxy, cyano or S(O)2(Ci -4 alkyl). In a
further aspect R is 1,2,4-triazolyl, thiazolyl,
1,2,4-oxadiazolyl, imidazolyl or 1,2,3-triazolyl
substituted as described above. In a further aspect R4
is 1,2,4-triazolyl, thiazolyl, 1,2,4-oxadiazolyl,
benzimidazolyl, benzotriazolyl 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 C1-4 alkyl; such
as methyl), CF3, OH (which may tautomerise to the keto
form), S(O) 2(Ci -4 alkyl), C(O)NH 2, C(O)NH(
rhenyl(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 - alkyl). In a still further
aspect R4 is 1,2,4-triazolyl, thiazolyl,
1,2,4-oxadiazolyl, imidazolyl,
l,3-dihydro-2H-imidazolyl, 1,2,3-triazolyl or
piperidinyl substituted as described above. In a
further aspect R4 is 1,2,4-triazolyl, thiazolyl,
1,2,4-oxadiazolyl, piperidinyl, benzimidazolyl,
l,3-dihydro-2H-benzimidazolyl, benzotriazolyl or an
imidazopyridinyl (such as imidazo[4,5c]pyridinyl,
l,4,6,7-tetrahydro-5H-imidazo[4,5-c] ryridinyl or
4,5,6,7-tetrahydro- 3H-imidazo[4,5-c]pyridinyl), each
of which is unsubstituted or substituted by one or two
of the same or different Ci-6 alkyl (for. example Ci-4
alkyl; such as methyl), C - cycloalkyl, Ci-4 haloalkyl
(for example CF3 or CHF2), OH (which may tautomerise
to the keto form), oxo (which may tautomerise to the
hydroxy form), Ci-4 alkyl substituted by heterocyclyl
(which is itself optionally substituted by S(O)2(Ci -4
alkyl)), S(O)2(Ci -4 alkyl), (Ci -4 alkyl)C(O), (Ci
-4haloalkyl)C(O), (Ci-4 alkoxy)C(O), C(O)NH2,
C(O)NH(Ci-4 alkyl), C(O)NH(phenyl(Ci-2 alkyI)) or
pheny1(C1-2 alkyl); wherein the phenyl of the
foregoing phenyl(C 1-2 alkyl) groups is optionally
substituted by halo, C1-4 alkyl, C1-4 alkoxy, cyano or
S(O)2(C1-4 alkyl). In another aspect R4 is
1,2,4-triazolyl, thiazolyl, 1,2,4-oxadiazolyl,
imidazolyl or 1,2,3-triazolyl substituted as described
above. In a further aspect R4 is 1,2,4-triazolyl,
thiazolyl, 1,2,4-oxadiazolyl, benzimidazolyl,
benzotriazolyl 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), C - cycloalkyl, Ci-4 haloalkyl (for
example CF or CHF2), OH (which may tautomerise to the
keto form), oxo (which may tautomerise to the hydroxy
form), S(O)2(Ci-4 alkyl), (Ci-4 alkyl)C(O), C(O)NH2,
C(O)NH(Cx-4 alkyl), 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, C1-4 alkoxy, cyano or
S(O)2(Ci-4 alkyl). 



In a further aspect the present invention provides a
compound or formula (Ia): wherein L, R1 and R4 are as
defined above; and R2* is 0, 1 or 2 of the same or
different moieties selected from the group comprising:
halo (such as chloro or fluoro) or Ci-4 haloalkyl
(such as CF3). In a still further aspect the present
invention provides a compound or formula (Ib): wherein
L, R1, R2* and R4 are as defined above. In another
aspect the present invention provides a compound or
formula (Ic):wherein M, R2*, R4, R9 and R10 are as
defined above. In a further aspect M is oxygen. In yet
another aspect the present invention provides a
compound or formula (Id): wherein M, R2 and R9 are as
defined above. In another aspect R9 is hydrogen. In
yet another aspect the present invention provides a
compound or formula (Ie): wherein R2* is as defined
above; R is Ci- alkyl [which is optionally substituted
by halogen, CN, OH, C1-4 alkoxy, S(C1-4 alkyl),
S(O)(C1-4 alkyl), S(O)2(C1-4 alkyl) or heterocyclyl
(itself optionally substituted by C1-6 alkyl or
S(O)2(C1-4 alkyl))]; and J-K is CH2-CH2, CH=CH or
CH=C(C1-4 alkyl); provided that when Rc is an alkyl
group substituted by a halogen, OH, C1-4 alkoxy,
S(C1-4 alkyl), S(O)(C1-4 alkyl) or S(O) (C1-4 alkyl)
substituent, said substituent is not bonded to the
carbon of the alkyl group that is also bonded to the
ring nitrogen of (Ie). When Rc is heterocyclyl it is,
for example, piperidinyl. In yet another aspect the
present invention provides a compound or formula
(If):wherein R2 , R4 and R9 are as defined above. In
yet another aspect the present invention provides a
compound or formula (Ig): wherein Rd is C1-4 alkyl
{which is optionally substituted by oxo, halogen, OH,
Ci-4 alkoxy, OCF3, C(O)O(C1-4 alkyl), CN, C(O)NH2,
C(O)NH(Ci-4 alkyl), C(O)N(C1 4 alkyl)2, phenyl (itself
optionally substituted by S(O) 2(CL 4 alkyl)), NH2,
NH(Ci-4 alkyl) or N(Ci-4 alkyl)2}, C(O)(C1-4 alkyl)
{wherein the alkyl is optionally substituted by Ci-4
alkoxy or fluoro}, C(O)O(Ci-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} ; provided that when Rd is an alkyl group
substituted by a oxo, halogen, OH, Ci-4 alkoxy, OCF3,
NH2, NH(Ci-4 alkyl) or N(Ci -4 alkyl)2 substituent,
said substituent is not bonded to the carbon of the
alkyl group that is also 



bonded to the ring nitrogen of (Ig). In a further
aspect of the invention Rd is d .4 alkyl {which is
optionally substituted by oxo, halogen, OH, C1-4
alkoxy, OCF3, C(O)O(Ci-4 alkyl), CN, C(O)NH2,
C(O)NH(Ci-4 alkyl), C(O)N(Ci-4 alkyl)2, NH2, NH(Ci-4
alkyl) or N(Ci-4 alkyl)2}, C(O)(C1-4 alkyl) {wherein
the alkyl is optionally substituted by Ci-4 alkoxy or
fluoro}, C(O)O(Ci-4 alkyl), C(O)NH2, C(O)NH(Ci-4
alkyl), C(O)N(Ci-4 alkyl)2 or S(O)2(C -4 alkyl)
{wherein the alkyl is optionally substituted by
fluoro}; provided that when R is an alkyl group
substituted by a oxo, halogen, OH, Ci 4 alkoxy, OCF3,
NH2, NH(Ci-4 alkyl) or N(Ci-4 alkyl)2 substituent,
said substituent is not bonded to the carbon of the
alkyl group that is also bonded to the ring nitrogen
of (Ig). In yet another aspect the present invention
provides a compound or formula (Ih):wherein Re is C1.4
alkyl {which is optionally substituted by oxo,
halogen, OH, C1- 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) or N(Ci- alkyl)2}, C(O)(C1-4 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(C1-4 alkyl), C(O)N(C1-4 alkyl)2 or S(O) (Ci-4
alkyl) {wherein the alkyl is optionally substituted by
fluoro}; provided that when Re is an alkyl group
substituted by a oxo, halogen, OH, C1-4 alkoxy, OCF3,
NH2, NH(C1-4 alkyl) or N(Ci-4 alkyl)2 substituent,
said substituent is not bonded to the carbon of the
alkyl group that is also bonded to the ring nitrogen
of (Ih). In yet another aspect the present invention
provides a compound or formula (Ii): wherein R and R
are as defined above. In yet another aspect the
present invention provides a compound or formula (Ij):
wherein R2 , R and R4 are as defined above. In yet
another aspect the present invention provides a
compound or formula (Ik):wherein R is C1-4 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) or N(C1-4 alkyl)2}, C(O)(C1-4 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(C1-4
alkyl), C(O)N(Ci-4 alkyl)2 or S(O) (C1-4 alkyl)
{wherein the alkyl is optionally substituted by
fluoro}; provided that when R is an alkyl group
substituted by a oxo, halogen, OH, C1-4 



alkoxy, OCF3, NH2, NH(C1-4 alkyl) or N(C1-4 alkyl)2
substituent, said substituent is not bonded to the
carbon of the alkyl group that is also bonded to the
ring nitrogen of (Ik). In a further aspect the present
invention provides a compound wherein R4 is triazolyl
(for example 1,2,4-triazolyl) optionally substituted
by C1-4 alkyl (such as methyl, ethyl, npropyl or
iso-propyl) or C1-4 alkyl substituted by halogen (such
as CF3, CHF , CH F, CH2CF3 or C2F5) . In a still
further aspect the present invention provides a
compound wherein R4 is: wherein Rd is as defined
above. For example Rd is C1-4 alkyl, C(O)(Ci-4 alkyl)
{wherein the alkyl is optionally substituted by C1-4
alkoxy or fluoro}, C(O)O(C1-4 alkyl), or S(O)2(C1-4
alkyl) {wherein the alkyl is optionally substituted by
fluoro}. In a further aspect the present invention
provides a compound of formula (I) wherein A is absent
or (CH2)2; L is CH or N;M is NR1, O or S(O)2; R1 is
phenyl (optionally substituted by halogen), S(O)2R or
C(O)R ; R is phenyl (optionally substituted by halogen
or CF3); R3 is hydrogen or C1-4 alkyl; R4 is
1,2,4-triazolyl, 1,2,4-oxadiazolyl, imidazolyl,
1,2,3-triazolyl, l,3-dihydro-2H-imidazolyl,
imidazolidinyl or piperidinyl ring {optionally
substituted by oxo, C1- alkyl [itself optionally
substituted by piperidinyl optionallysubstituted by
S(O)2(C2-4 alkyl)], CF3,H2NC(O), S(O)2(C1-4 alkyl),
C(O)(C 1-4 fluoroalkyl), C(O)(C1-4 alkoxy),
(phenyICi-2 alkyl)HNC(O), benzyl [which is optionally
substituted by S(O) (Ci- alkyl)] or phenyl [which is
optionally substituted by S(O)2(C1-4 alkyl)]},
optionally fused to a benzene, pyridine or piperidine
ring {any of said fused rings being optionally
substituted by Ci-4 alkyl, CF3 or S(O)2(Ci-4 alkyl),
C(O)(C 1-4 alkyl), C(O)(C1-4 fluoroalkyl), C(O)(Ci 4
alkoxy) or benzyl [which is optionally substituted by
S(O)2(C1-4 alkyl)]}; R5 and R8 are C1-4 alkyl, phenyl
(optionally substituted by halogen), Ci- fluoroalkyl,
C cycloalkyl (optionally substituted by halogen) or
piperidinyl (optionally substituted by S(O)2(Ci-4
alkyl), C(O)(Ci 4 alkyl) or ben2yloxycarbonyl); and R
and R10 are, independently, hydrogen or C1-4 alkyl; Rb
is hydrogen or C1-4 alkyl. In a still further aspect
the present invention provides a compound of formula
(I) wherein A is absent or (CH2)2; L is CH or N;M is
NR1 or O; R1 is phenyl (optionally 



substituted by halogen), S(O)2R5 or C(O)R8; R2 is
phenyl (optionally substituted by halogen or CF ); R3
is hydrogen; R4 is 1,2,4-triazolyl, 1,2,4-oxadiazolyl,
imidazolyl, 1,2,3-triazolyl or
l,3-dihydro-2H-imidazolyl ring {optionally substituted
by oxo, Ci- alkyl, H2NC(O) (phenylCi -2 alkyl)HNC(O)
or benzyl [which is optionally substituted by
S(O)2(Ci-4 alkyl)]}, optionally fused to a benzene or
pyridine ring {either of which is optionally
substituted by CF3 or S(O)2(Ci-4 alkyl)}; R5 and Rs
are C1 4 alkyl, phenyl (optionally substituted by
halogen), CF3, C3- cycloalkyl (optionally substituted
by halogen) or piperidinyl (optionally substituted by
S(O)2(Ci-4 alkyl), C(O)(Ci -4 alkyl) or
benzyloxycarbonyl); and R9 and R10 are, independently,
hydrogen or Ci-4 alkyl. The compounds listed in Tables
I , II, III IV, V, VI, Vp , VHI, IX, X and XI
illustrate the invention. In another aspect the
present invention provides each individual compound
recited in Table I , II, JE, TV,V, VI, VII, VEI IX, X
and XI.TABLET Table I comprises compounds of formula
(Ia): OOTABLEp Table II comprises compounds of formula
(Ib):K) OTABLEm Table IHcomprises compounds of formula
(Ic):TABLEIV Table IV comprises compounds of formula
(Id): TABLEV Table V comprises compounds of formula
(Ie):U ) TABLEVI Table VI comprises compounds of
formula (If):KTABLE Vp Table VH comprises compounds of
formula (Ig):TABLEVm Table VTJI comprises compounds of
formula (Ih): TABLEIX Table DCcomprises compounds of
formula (Ii):- J TABLE X 



Table X comprises compounds of formula (Ij):TABLE XI
Table XI comprises compounds of formula (Ik): oA
compound of the invention can be prepared by reductive
amination of a compound of formula (II): with a
compound of formula (HI): in the presence OfNaBH(OAc)
3 (wherein Ac is C(O)CH ) and acetic acid, in a
suitable solvent (such as a C1 aliphatic alcohol, for
example ethanol) at room temperature (for example
10-3O0C). A compound of formula (II), wherein L is CH,
can be prepared as shown in Scheme 1 below. (In Scheme
1 Ac is acetyl; Et is ethyl; and LDA is lithium
diisopropylamide.) A compound of formula (II), wherein
L is N, can be prepared as shown in Scheme 2 below. A
compound of formula (III) can be prepared by removal
of the protecting group (PG) from a compound of
formula (IV): for example where PG is benzyl
oxylcarbonyl or benzyl removal may be effected by
hydrogenation (for example hydrogen in the presence of
palladium on carbon catalyst); where PG is
tert-butyloxycarbonyl removal may be effected by
treatment with acid (such as hydrochloric acid or
trifluoroacetic acid). A compound of formula
(TVa):wherein PG is a protecting group; X is N,
N-oxide, CH or a carbon substituted by halogen, cyano,
C1-4 alkyl, C1-4 alkoxy, CF3, OCF3, S(C1-4 alkyl),
S(O)(C 1-4 alkyl) or S(O)2(C1-4 alkyl); and R is
hydrogen, halogen, cyano, C1-4 alkyl, C1-4 alkoxy,
CF3, OCF3, S(Ci-4 alkyl), S(O)(C 1- 4alkyl) or
S(O)2(C1-4 alkyl); can be made by first reducing a
compound of formula (Va): and then cyclising the
product so formed. (For example cyclising in the
presence of trimethylorthoformate andp
ra-toluenesuphonic acid monohydrate.) Variants of
compounds of formulae(IVa) and (Va) in which the group
X occupies an alternative position in the aromatic
ring can be prepared in a similar manner. A compound
of formula (Va) can be prepared by coupling a compound
of formula (Via): 



wherein LG is a leaving group (such as fluorine), with
a compound of formula (VII): in the presence of a
base. A compound of formula (VTa) can be made by
nitration of the respective chloroheteroaryl or
respective chloroheteroaryl -oxide (followed by
reduction to remove the N-oxide); or by chlorination
of an oxo-nitro-heteroaryl (such as 3-nitropyridin-4-
one). A compound of formula (IVb):wherein PG is a
protecting group; and R' and R" are, independently,
hydrogen, C1-6 alkyl or benzyl [which is optionally
substituted by halogen, C1-4 alkyl, C1-4 alkoxy, CF3,
OCF , S(C1-4 alkyl) or S(O)2(C1-4 alkyl)]; can be
prepared from a compound of formula (Vb): using a
"one-pot", two-step procedure by first activating the
amide with, for example, phosphorous oxychloride in
the presence of a base (such as pyridine), and
reacting the product so formed with an acyl hydrazide,
then by cyclising in the presence of an acid at
elevated temperature (such as -toluenesuphonic acid in
refluxing toluene). A compound of formula (Vb) can be
prepared from a compound of formula (VII) by reaction
with an activated carboxylic acid or with a carbonyl
chloride in the presence of a base. A compound of
formula (IVc), wherein PG and R1are as defined above,
can be prepared by first activating the acid of a
compound of formula (Vc) and reacting with an
JVhydroxy- amidine RC(NOH)NH , then by cyclisation
under elevated temperature in a suitable solvent (such
as dioxin). A compound of formula (IVd), wherein PG
and R1are as defined above, can be prepared by
addition of azide to a compound of formula (Vd) then
by alkylation of the product and separation of the Nl
and N2 isomers so formed (N2 isomer shown).Compounds
of formulae (TVe) and (IVf), wherein PG, R and R" are
as defined above, can be prepared by reaction of a
compound of formula (Ve) with an alkyl hydrazine R
NKNH2. A compound of formula (Ve) can be made by
condensation of a compound of formula (VIe) with an
ester R11C(O)2R* (wherein R* is C1-6 alkyl). A
compound of formula (IVg), wherein PG, R and R" are as
defined above, can be prepared by reaction of a
compound of formula (Vg) with a 1,3-di-ketone 



R11C(O)CH2C(O)R'. A compound of the invention can be
prepared by alkylation of a compound of formula (VUI)
or (VIHa):wherein LG is a leaving group; with a
compound of formula (HI) in the presence of a suitable
base (such as potassium carbonate or triethylamine) in
a suitable solvent (such as acetonitrile or THF) at
room temperature (for example 10-300C). The starting
materials for these preparative methods are either
commercially available or can be prepared by
literature methods, adapting literature methods or the
Examples below, or by following or adapting Methods
herein described. In a further aspect the invention
provides processes for preparing the compounds of the
invention. Many of the intermediates in the processes
are novel and these are provided as further features
of the invention. The compounds of the invention have
activity as pharmaceuticals, in particular as
modulators (such as agonists, partial agonists,
inverse agonists or antagonists) of chemokine receptor
(for example CCR5) activity, and may be used in the
treatment of autoimmune, inflammatory, proliferative
or hyperproliferative diseases, or
immunologically-mediated diseases (including rejection
of transplanted organs or tissues and Acquired
Immunodeficiency Syndrome (AIDS)). The compounds of
the present invention are also of value in inhibiting
the entry of viruses (such as human immunodeficiency
virus (HTV)) into target calls and, therefore, are of
value in the prevention of infection by viruses (such
as HTV), the treatment of infection by viruses (such
as HTV) and the prevention and/or treatment of
acquired immune deficiency syndrome (ADDS). According
to a further feature of the invention there is
provided a compound of the invention, or a
pharmaceutically acceptable salt thereof, for use in a
method of treatment of a warm blooded animal (such as
man) by therapy (including prophylaxis). According to
a further feature of the present invention there is
provided a method for modulating chemokine receptor
activity (for example CCR5 receptor activity) in a
warm 



blooded animal, such as man, in need of such
treatment, which comprises administering to said
animal an effective amount of a compound of the
present invention, or a pharmaceutically acceptable
salt thereof. The present invention also provides the
use of a compound of the invention, or a
pharmaceutically acceptable salt thereof, as a
medicament, for example a medicament for thetreatment
of transplant rejection, respiratory disease,
psoriasis or rheumatoid arthritis (such as rheumatoid
arthritis). [Respiratory disease is, for example,
COPD, asthma {such as bronchial, allergic, intrinsic,
extrinsic or dust asthma, particularly chronic or
inveterate asthma (for example late asthma or airways
hyper-responsiveness)} or rhinitis {acute, allergic,
atrophic rhinitis or chronic rhinitis including
rhinitis caseosa, hypertrophic rhinitis, rhinitis
purulenta, rhinitis sicca or rhinitis medicamentosa;
membranous rhinitis including croupous, fibrinous or
pseudomembranous rhinitis or scrofulous rhinitis;
seasonal rhinitis including rhinitis nervosa (hay
fever) or vasomotor rhinitis}; and is particularly
asthma or rhinitis]. In another aspect the present
invention provides the use of a compound of the
invention, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for use in
therapy (for example modulating chemokine receptor
activity (such as CCR5 receptor activity (for example
rheumatoid arthritis)) in a warm blooded animal, such
as man). The invention also provides a compound of the
invention, or a pharmaceutically acceptable salt
thereof, for use as a medicament, for example a
medicament for the treatment of rheumatoid arthritis.
In another aspect the present invention provides the
use of a compound of the invention, or a
pharmaceutically acceptable salt thereof, in the
manufacture of a medicament for use in therapy (for
example modulating chemokine receptor activity (such
as CCR5 receptor activity (for example rheumatoid
arthritis)) in a warm blooded animal, such as man).
The invention further provides the use of a compound
of the invention, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for
use in the treatment of: 



(1) (the respiratory tract) obstructive diseases of
airways including: chronic obstructive pulmonary
disease (COPD) (such as irreversible COPD); asthma
{such as bronchial, allergic, intrinsic, extrinsic or
dust asthma, particularly chronic or inveterate asthma
(for example late asthma or airways
hyper-responsiveness)} ; bronchitis {such as
eosinophilic bronchitis}; acute, allergic, atrophic
rhinitis or chronic rhinitis including rhinitis
caseosa, hypertrophic rhinitis, rhinitis purulenta,
rhinitis sicca or rhinitis medicamentosa; membranous
rhinitis including croupous, fibrinous or
pseudomembranous rhinitis or scrofulous rhinitis;
seasonal rhinitis including rhinitis nervosa (hay
fever) or vasomotor rhinitis; sarcoidosis; farmer's
lung and related diseases; nasal polyposis; fibroid
lung or idiopathic interstitial pneumonia;(2) (bone
and joints) arthritides including rheumatic,
infectious, autoimmune, seronegative
spondyloarthropathies (such as ankylosing spondylitis,
psoriatic arthritis or Reiter's disease), Behcet's
disease, Sjogren's syndrome or systemic sclerosis; (3)
(pain and connective tissue remodelling of
musculoskeletal disorders due to injury [for example
sports injury] or disease) arthitides (for example
rheumatoid arthritis, osteoarthritis, gout or crystal
arthropathy), other joint disease (such as
intervertebral disc degeneration or temporomandibular
joint degeneration), bone remodelling disease (such as
osteoporosis, Paget's disease or osteonecrosis),
polychondritits, scleroderma, mixed connective tissue
disorder, spondyloarthropathies or periodontal disease
(such as periodontitis); (4) (skin and eyes)
psoriasis, atopic dermatitis, contact dermatitis or
other eczmatous dermitides, seborrhoetic dermatitis,
Lichen planus, Phemphigus, bullous Phemphigus,
Epidermolysis bullosa, urticaria, angiodermas,
vasculitides erythemas, cutaneous eosinophilias,
uveitis, Alopecia areata or vernal conjunctivitis; (5)
(gastrointestinal tract) Coeliac disease, proctitis,
eosinophilic gastro-enteritis, mastocytosis, Crohn's
disease, ulcerative colitis, irritable bowel disease
or food-related allergies which have effects remote
from the gut (for example migraine, rhinitis or
eczema); 



(6) (Allograft rejection) acute and chronic following,
for example, transplantation of kidney, heart, liver,
lung, bone marrow, skin or cornea; or chronic graft
versus host disease; and/or (7) (other tissues or
diseases) Alzheimer's disease, multiple sclerosis,
atherosclerosis, Acquired Immunodeficiency Syndrome
(ADDS), Lupus disorders (such as lupus erythematosus
or systemic lupus), erythematosus, Hashimoto's
thyroiditis, myasthenia gravis, type I diabetes,
nephrotic syndrome, eosinophilia fascitis, hyper IgE
syndrome, leprosy (such as lepromatous leprosy),
Peridontal disease, Sezary syndrome, idiopathic
thrombocytopenia pupura or disorders of the menstrual
cycle; in a warm blooded animal, such as man. The
present invention further provides a method of
treating a chemokine mediated disease state (for
example a CCR5 mediated disease state) in a warm
blooded animal, such as man, which comprises
administering to a mammal in need of such treatment an
effective amount of a compound of the invention, or a
pharmaceutically acceptable salt thereof.In order to
use a compound of the invention, or a pharmaceutically
acceptable salt thereof, for the therapeutic treatment
of a warm blooded animal, such as man, in particular
modulating chemokine receptor (for example CCR5
receptor) activity, said ingredient is normally
formulated in accordance with standard pharmaceutical
practice as a pharmaceutical composition. Therefore in
another aspect the present invention provides a
pharmaceutical composition which comprises a compound
of the invention, or a pharmaceutically acceptable
salt thereof (active ingredient), and a
pharmaceutically acceptable adjuvant, diluent or
carrier. In a further aspect the present invention
provides a process for the preparation of said
composition which comprises mixing active ingredient
with a pharmaceutically acceptable adjuvant, diluent
or carrier. Depending on the mode of administration,
the pharmaceutical composition will comprise, for
example, from 0.05 to 99 %w (per cent by weight), such
as from 0.05 to 80 %w, for example from 0.10 to 70 %w
(such as from 0.10 to 50 %w), of active ingredient,
all percentages by weight being based on total
composition. 



The pharmaceutical compositions of this invention may
be administered in standard manner for the disease
condition that it is desired to treat, for example by
topical (such as to the lung and/or airways or to the
skin), oral, rectal or parenteral administration. For
these purposes the compounds of this invention may be
formulated by means known in the art into the form of,
for example, aerosols, dry powder formulations,
tablets, capsules, syrups, powders, granules, aqueous
or oily solutions or suspensions, (lipid) emulsions,
dispersible powders, suppositories, ointments, creams,
drops and sterile injectable aqueous or oily solutions
or suspensions. A suitable pharmaceutical composition
of this invention is one suitable for oral
administration in unit dosage form, for example a
tablet or capsule which contains between 0.1mg and 1g
of active ingredient. In another aspect a
pharmaceutical composition of the invention is one
suitable for intravenous, subcutaneous or
intramuscular injection. Each patient may receive, for
example, an intravenous, subcutaneous or intramuscular
dose of O.Olmgkg 1 to lOOmgkg"1 of the compound, for
example in the range of O.lmgkg 1 to 20mgkg"1 of this
invention, the composition being administered 1 to 4
times per day. The intravenous, subcutaneous and
intramuscular dose may be given by means of a bolus
injection. Alternatively the intravenous dose may be
given by continuous infusion over a period of time.
Alternatively each patient will receive a daily oral
dose which isapproximately equivalent to the daily
parenteral dose, the composition being administered 1
to 4 times per day. The following illustrate
representative pharmaceutical dosage forms containing
the compound of the invention, or a pharmaceutically
acceptable salt thereof or a solvent thereof
(hereafter Compound X), for therapeutic or
prophylactic use in humans: (a)(d) Buffers,
pharmaceutically-acceptable cosolvents such as
polyethylene glycol, polypropylene glycol, glycerol or
ethanol or complexing agents such as hydroxy-propyl b-
cyclodextrin may be used to aid formulation. 



The above formulations may be obtained by conventional
procedures well known in the pharmaceutical art. The
tablets (a)-(c) may be enteric coated by conventional
means, for example to provide a coating of cellulose
acetate phthalate. The invention further relates to
combination therapies or compositions wherein a
compound of the invention, or a pharmaceutically
acceptable salt thereof, or a pharmaceutical
composition comprising a compound of the invention, or
a pharmaceutically acceptable salt thereof, is
administered concurrently (possibly in the same
composition) or sequentially with an agent for the
treatment of any one of the above disease states. In
particular, for the treatment of the inflammatory
diseases rheumatoid arthritis, psoriasis, inflammatory
bowel disease, COPD, asthma and allergic rhinitis a
compound of the invention can be combined with a TNF-a
inhibitor (such as an anti-TNF monoclonal antibody
(such as Remicade, CDP-870 and D.sub2.E.sub7.), or a
TNF receptor immunoglobulin molecule (such as
Enbrel.reg.)), a non-selective COX-I / COX-2 inhibitor
(such as piroxicam or diclofenac; a propionic acid
such as naproxen, flubiprofen, fenoprofen, ketoprofen
or ibuprofen; a fenamate such as mefenamic acid,
indomethacin, sulindac or apazone; a pyrazolone such
as phenylbutazone; or a salicylate such as aspirin), a
COX-2 inhibitor (such as meloxicam, celecoxib,
rofecoxib, valdecoxib or etoricoxib) low dose
methotrexate,lefunomide; ciclesonide;
hydroxychloroquine, d-penicillamine or auranofin, or
parenteral or oral gold. The present invention still
further relates to the combination of a compound of
the invention together with:  a leukotriene
biosynthesis inhibitor, a 5-lipoxygenase (5-LO)
inhibitor or a 5- lipoxygenase activating protein
(FLAP) antagonist, such as zileuton, ABT-761,
fenleuton, tepoxalin, Abbott-79175, Abbott-85761, an
N-(5-substituted)-thiophene-2- alkylsulfonamide, a
2,6-di-tert-butylphenol hydrazones, a
methoxytetrahydropyran such as Zeneca ZD-2138,
SB-210661, a pyridinyl-substituted 2-cyanonaphthalene
compound such as L-739,010; a 2-cyanoquinoline
compound such as L-746,530; an indole or quinoline
compound such as MK-591, MK-886 or BAY x 1005; 



a receptor antagonist for a leukotriene LTB.sub4.,
LTC.sub4., LTD.sub4. or LTE.sub4. selected from the
group consisting of a phenothiazin-3-one such as L-
651,392; an amidino compound such as CGS-25019c; a
benzoxalamine such as ontazolast; a
benzenecarboximidamide such as BHL 284/260; or a
compound such as zafirlukast, ablukast, montelukast,
pranlukast, verlukast (MK-679), RG-12525, Ro- 245913,
iralukast (CGP 45715A) or BAY x 7195;  a PDE4
inhibitor including an inhibitor of the isoform PDE4D;
an antihistaminic H.subl . receptor antagonist such as
cetirizine, loratadine, desloratadine, fexofenadine,
astemizole, azelastine or chlorpheniramine;  a
gastroprotective H.sub2. receptor antagonist;  an
a.subl .- and a.sub2.-adrenoceptor agonist
vasoconstrictor sympathomimetic agent, such as
propylhexedrine, phenylephrine, phenylpropanolamine,
pseudoephedrine, naphazoline hydrochloride,
oxymetazoline hydrochloride, tetrahydrozoline
hydrochloride, xylometazoline hydrochloride or
ethylnorepinephrine hydrochloride;  an anticholinergic
agent such as ipratropium bromide, tiotropium bromide,
oxitropium bromide, pirenzepine or telenzepine;  a
b.subl.- to b.sub4.-adrenoceptor agonist such as
metaproterenol, isoproterenol, isoprenaline,
albuterol, salbutamol, formoterol, salmeterol,
terbutaline, orciprenaline, bitolterol mesylate or
pirbuterol, or a methylxanthanine including
theophylline and aminophylline; sodium cromoglycate;
or a muscarinic receptor (Ml, M2, and M3) antagonist;
an insulin-like growth factor type I (IGF-I) mimetic;
an inhaled glucocorticoid with reduced systemic side
effects, such as prednisone, prednisolone,
flunisolide, triamcinolone acetonide, beclomethasone
dipropionate, budesonide, fluticasone propionate or
mometasone furoate;  an inhibitor of a matrix
metalloprotease (MMP), such as a stromelysin, a
collagenase, or a gelatinase or aggrecanase; such as
collagenase- 1 (MMP-I), collagenase-2 (MMP- 8),
collagenase-3 (MMP-13), stromelysin-1 (MMP-3),
stromelysin-2 (MMP-IO), and 



stromelysin-3 (MMP-Il) or MMP- 12;  a modulator of
chemokine receptor function such as CCRl, CCR2, CCR2A,
CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCR9, CCRlO
and CCRl 1 (for the C-C family); CXCRl, CXCR2, CXCR3,
CXCR4 and CXCR5 (for the C-X-C family) and CX3CRl for
the C-X3-C family;  an osteoporosis agent such as
roloxifene, droloxifene, lasofoxifene or fosomax;  an
immunosuppressant agent such as FK-506, rapamycin,
cyclosporine, azathioprine or methotrexate;  a
compound useful in the treatment of AIDS and/or HTV
infection for example: an agent which prevents or
inhibits the viral protein gpl20 from engaging host
cell CD4 {such as soluble CD4 (recombinant); an
anti-CD4 antibody (or modified / recombinant antibody)
for example PRO542; an anti-groupl20 antibody (or
modified / recombinant antibody); or another agent
which interferes with the binding of groupl20 to CD4
for example BMS806}; an agent which prevents binding
to a chemokine receptor, other than CCR5, used by the
HIV virus {such as a CXCR4 agonist or antagonist or an
anti-CXCR4 antibody}; a compound which interferes in
the fusion between the HIV viral envelope and a cell
membrane {such as an antigroup 4 1 antibody;
enfuvirtide (T-20) or T-1249}; an inhibitor of DC-SIGN
(also known as CD209) {such as an anti-DC-SIGN
antibody or an inhibitor of DC-SIGN binding} ; a
nucleoside/nucleotide analogue reverse transciptase
inhibitor {for example zidovudine (AZT), nevirapine,
didanosine (ddl), zalcitabine (ddC), stavudine (d4T),
lamivudine (3TC), abacavir, adefovir or tenofovir (for
example as free base or as disoproxil fumarate)} ; a
non-nucleoside reverse transciptase inhibitor {for
example nevirapine, delavirdine or efavirenz}; a
protease inhibitor {for example ritonavir, indinavir,
saquinavir (for example as free base or as mesylate
salt), nelfinavir (for example as free base or as
mesylate salt), amprenavir, lopinavir or atazanavir
(forexample as free base or as sulphate salt)}; a
ribonucleotide reductase inhinbitor {for example
hydroxyurea} ; or an antiretroviral {for example
emtricitabine} ; or, 



an existing therapeutic agent for the treatment of
osteoarthritis, for example a non-r steroidal
anti-inflammatory agent (hereinafter NSAID's) such as
piroxicam or diclofenac, a propionic acid such as
naproxen, flubiprofen, fenoprofen, ketoprofen or
ibuprofen, a fenamate such as mefenamic acid,
indomethacin, sulindac or apazone, a pyrazolone such
as phenylbutazone, a salicylate such as aspirin, a
COX-2 inhibitor such as celecoxib, valdecoxib,
rofecoxib or etoricoxib, an analgesic or
intra-articular therapy such as a corticosteroid or a
hyaluronic acid such as hyalgan or synvisc, or a P2X7
receptor antagonist. The present invention still
further relates to the combination of a compound of
the invention together with: (i) a tryptase inhibitor;
(ii) a platelet activating factor (PAF) antagonist;
(iii) an interleukin converting enzyme (ICE)
inhibitor; (iv) an EVJPDH inhibitor; (v) an adhesion
molecule inhibitor including a VLA-4 antagonist; (vi)
a cathepsin; (vii) a MAP kinase inhibitor; (viii) a
glucose-6 phosphate dehydrogenase inhibitor; (ix) a
kinin- B.subl. - and B.sub2. -receptor antagonist; (x)
an anti-gout agent, e.g., colchicine; (xi) a xanthine
oxidase inhibitor, e.g., allopurinol; (xii) an
uricosuric agent, e.g., probenecid, sulfinpyrazone or
benzbromarone; (xiii) a growth hormone secretagogue;
(xiv) a transforming growth factor (TGF b); (xv) a
platelet-derived growth factor (PDGF); (xvi) a
fibroblast growth factor, e.g., basic fibroblast
growth factor (bFGF); (xvii) a granulocyte macrophage
colony stimulating factor (GM-CSF); (xviii) a
capsaicin cream; (xix) a Tachykinin NK.subl. and
NK.sub3. receptor antagonist selected from the group
consisting of NKP-608C; SB-233412 (talnetant); and
D-4418; (xx) an elastase inhibitors selected from the
group consisting of UT- 77 and ZD-0892; (xxi) a TNFa
converting enzyme inhibitor (TACE); (xxii) an induced
nitric oxide synthase inhibitor (iNOS); or (xxiii) a
chemoattractant receptor-homologous molecule expressed
on TH2 cells (a CRTH2 antagonist). The invention will
now be illustrated by the following non-limiting
Examples in which, unless stated otherwise: (i)
temperatures are given in degrees Celsius (0C);
operations were carried out at room or 



ambient temperature, that is, at a temperature in the
range of 18-25C; (ii) organic solutions were dried
over anhydrous magnesium sulfate; evaporation of
solvent was carried out using a rotary evaporator
under reduced pressure (600-4000 Pascals; 4.5-30 mm
Hg) with a bath temperature of up to 60C;(iii)
chromatography unless otherwise stated means flash
chromatography on silica gel; thin layer
chromatography (TLC) was carried out on silica gel
plates; where a "Bond Elut" column is referred to,
this means a column containing 1Og or 2Og of silica of
40 micron particle size, the silica being contained in
a 6OmL disposable syringe and supported by a porous
disc, obtained from Varian, Harbor City, California,
USA under the name "Mega Bond Elut SI". Where an
"Isolute(tm) SCX column" is referred to, this means a
column containing benzenesulphonic acid
(non-endcapped) obtained from International Sorbent
Technology Ltd., 1st House, Duffryn Industial Estate,
Ystrad Mynach, Hengoed, Mid Glamorgan, UK. Where
"Argonaut(tm) PS- m-amine scavenger resin" is referred
to, this means a m-(2-aminoethyl)amine polystyrene
resin obtained from Argonaut Technologies Inc., 887
Industrial Road, Suite G, San Carlos, California, USA.
(iv) in general, the course of reactions was followed
by TLC and reaction times are given for illustration
only; (v) yields, when given, are for illustration
only and are not necessarily those which can be
obtained by diligent process development; preparations
were repeated if more material was required; (vi) when
given, 1H NMR data is quoted and is in the form of
delta values for major diagnostic protons, given in
parts per million (ppm) relative to tetramethylsilane
(TMS) as an internal standard, determined at 300 MHz
using perdeuterio DMSO (CDsSOCD3) as the solvent
unless otherwise stated; coupling constants (J) are
given in Hz; (vii) chemical symbols have their usual
meanings; SI units and symbols are used; (viii)
solvent ratios are given in percentage by volume; (ix)
mass spectra (MS) were run with an electron energy of
70 electron volts in the chemical ionisation (APCI)
mode using a direct exposure probe; where indicated
ionisation was 



effected by electrospray (ES); where values for m/z
are given, generally only ions which indicate the
parent mass are reported, and unless otherwise stated
the mass ion quoted is the positive mass ion - (M+H)+;
(x) LCMS characterisation was performed using a pair
of Gilson 306 pumps with Gilson 233 XL sampler and
Waters ZMD4000 mass spectrometer. The LC comprised
water symmetry 4.6x50 column Cl 8 with 5 micron
particle size. The eluents were: A, water with 0.05%
formic acid and B, acetonitrile with 0.05% formic
acid. The eluent gradient went from 95% A to 95% B in
6 minutes. Where indicated ionisation was effected by
electrospray (ES);where values for m/z are given,
generally only ions which indicate the parent mass are
reported, and unless otherwise stated the mass ion
quoted is the positive mass ion - (M+H) ; (xi) the
compounds of the Examples and Methods were named using
the IUPAC name program from Advanced Chemistry
Development Inc, version 6.00; and, (xii) the
following abbreviations are used: DMSO dimethyl
sulfoxide; DMF JV-dimethylformamide; DCM
dichloromethane; THF tetrahydrofuran; DIPEA
iViV-diisopropylethvlamine; DIBAL Di-iso-butyl
aluminium hydride NMP JV-methylpyrrolidinone; HATU
O-(7- Azabenzotriazol- 1-y)-NJ<[,N'J
-tetramethyluronium hexafluorophosphate; HBTU
O-(7-Benzotriazol- 1-y^-iV L iV'^-tetramethyluronium
hexafluorophosphate; Boc tert-butoxycarbonyl; MeOH
methanol; TFA trifluoroacetic acid; TMEDA N3N
N',N'-tetramethylethylenediamine 



PS polymer supported MP macro porous HPLC high
pressure liquid chromatography; EtOH ethanol; and
EtOAc ethyl acetate. EXAMPLE l This Example
illustrates the preparation of
l-(l-{3-[4-(ethylsulfonyl)piperazin-l-yl]-
3-phenylpropyl}piperidin-4-yl)-5-(methylsulfonyl)-l H
-benzimidazole (Compound 1 Table I).Triethylamine (72
ml) was added to a solution of
5-(methylsulfonyl)-l-[l-(3-phenyl-3-
piperazin-l-ylpropyl)piperidin-4-yl]-l H-benzimidazole
(100 mg) in dichloromethane (10 ml) followed by
ethanesulphonyl chloride (20 ml) and the mixture was
stirred at room temperature for 1 hour. The reaction
mixture was washed with water (10 ml) and brine (10
ml) and dried. The residue obtained on removal of the
solvent was passed through a 1Og silica Bond elut
column eluting with a solvent gradient (ethyl
acetate-20% methanol/ethyl acetate) to give the title
compound, yield 50 mg, M+H 560. 5-(Methylsulfonyl)-l
-[I -(3-phenyl-3-piperazin-l
-ylpropyl)piperidin-4-yl]-l H-benzimidazole
Boc-piperazine (393 mg) was added to a mixture of
triethylamine (0.59 ml), l-[l-(3-
chloro-3-phenylpropyl)piperidin-4-yl]-5-(methylsulfony
l)-l H-benzimidazole (910 mg) and sodium iodide (250
mg) in dichloromethane (20 ml) and the mixture was
stirred at room temperature for 8 days, washed with
water (20 ml) and brine (20 ml), dried and evaporated
to dryness. The residue was passed through a 2Og
silica Bond-elut column eluting with a mixture of
ethyl acetate/methanol (4: 1) to give the N-Boc
protected title compound, yield 761 mg, M+H 482. The
product was dissolved in dichloromethane (20 ml) and
trifluoroacetic acid (3ml) was added. The mixture was
allowed to stand at room temperature for 2 hours and
was evaporated to dryness. The residue was dissoleved
in 2MNaOH (10 ml) and was extracted with
dichloromethane (2x15 ml), dried and evaporated to
dryness to give the title compound, yield 450mg, M+H
482. 



l-[l-(3-Chloro-3-phenylpropyl)piperidin-4-yl]-5-(methy
lsulfonyl)-l H-benzimidazoleSodium borohydride (189
mg) was added to a solution of
3-{4-[5-(methylsulfonyl)- l
-benzimidazol-l-yl]piperidin-l-yl}-l-phenylpropan-l-on
e (2.07g) in ethanol (40 ml) at 0C, the mixture was
allowed to warm to room temperature and was stirred
for 16 hours. The reaction mixture was evaporated to
dryness, the residue was redissolved in
dichloromethane and washed with water (15 ml) and
brine (15 ml) and dried. Removal of the solvent gave
3-
{4-[5-(methylsulfonyl)-lH-benzimidazol-l-yl]piperidin-
l-yl}-l-phenylpropan-l-ol, 2.1g, M+H 414.
Methanesulphonyl chloride (0.46 ml) was added to a
solution of 3-{4-[5- (methylsulfonyl)-l
H-benzimidazol-l-yl]piperidin-l-yl}-l-phenylpropan-l-o
l (2. Ig) and triethylamine (0.9 ml) in
dichloromethane (30 ml) at 0 C. The mixture was
allowed to warm to room temperature and stirring was
continued for 16 hours. The reaction mixture was
washed with water (15 ml) and brine (15 ml) and dried.
Removal of the solvent gave the title compound as an
orange foam, yield 1.85g, M+H 432.
3-{4-[5-(Methylsulfonyl)-l
-benzimidazol-l-yl]piperidin-l-yl}-l-phenylpropan-l-on
e 3-Chloropropiophenone (860 mg) was added to a
mixture of 5-(methylsulfonyl)-lpiperidin- 4-yl-l
-benzimidazole (1.395g) and potassium carbonate
(1.38g) in DMF (30 ml) and stirred for 2 days. The
reaction mixture was evaporated to dryness and the
residue was dissolved in dichloromethane (20 ml),
washed with water (15 ml) and brine (15 ml), dried and
evaporated to dryness to give the title compound,
yield 2.07g, M+H 412, NMR (CDCl3) 2.2 (m, 4H) 2.3-2.4
(m, 2H) 2.9 (m, 2H) 3.1 (s, 3H) 3.2-3.3 (m, 4H) 4.3
(m, IH) 7.5 (m, 2H) 7.6 (m, 2H) 7.9 (m, 2H) 8.0 (m,
IH) 8.2 (s, IH) 8.4 (s, IH).EXAMPLE 2 This Example
illustrates the preparation of
l-{(15)-3-[4-(3-isopropyl-5-methyl-4 H-
1,2,4-triazol-4-yl)piperidin-l-yl]-l-phenylpropyl}-4-(
phenylsulfonyl)piperazine (Compound 1 Table p ) .
Triethylamine (195 ml) and benzenesulphonylpiperazine
(190 mg) were added to a solution of
l-[(3i?)-3-chloro-3-phenylpropyl]-4-(3-isopropyl-5-met
hyl-4 H-l,2,4-triazol-4- yl)piperidine (252 mg)
[Method G] in dichloromethane (7 ml) and the mixture
was stirred for 



9 days at room temperature. PS-NCO (700 mg) was added
and stirring was continued for 16 hours. The reaction
mixture was filtered and the filter cake was washed
with 10% methanol in dichloromethane (2x20 ml). The
combined filtrate and washings were evaporated to
dryness and the residue was passed down a silica
column (Biotage 4Og) eluted with a solvent gradient of
1% 7M ammonia in methanol in dichloromethane to 3% 7M
ammonia in methanol in dichloromethane, yield 90 mg,
(M+H) 551, NMR (CDCl 3) : 1.34 (6H, d), 1.67-2.27
(17H, m), 2.47 (3H, s), 2.80-3.01 (4H, m), 3.32 (IH,
m), 3.78 (IH, m), 7.15 (2H, d), 7.28 (3H, s), 7.51
(IH, t), 7.58 (IH, m), 7.72 (2H, d). EXAMPLE 3 This
Example illustrates the preparation of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)-
5-(methylsulfonyl)-l H-benzimidazole (Compound 5 Table
II).Sodium triacetoxyborohydride (2.5 g) was added to
a solution of 5-(methylsulfonyl)- l-piperidin-4-yl-l
H-benzimidazole (1.6g) [Method A] and
(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propanal (1.98g) in
dichloromethane (100 ml) and the mixture was stirred
at room temperature for 2 hours. The reaction mixture
was washed with 2M NaOH (2x100 ml), dried and
evaporated to dryness. The residue was dissolved in
dichloromethane (20ml) and poured onto a 50g SCX2
cartridge eluted with methanol (6x50 ml) and IM
ammonia in methanol (7x50 ml). The combined methanolic
ammonia washings were evaporated to dryness and the
residue was triturated with diethyl ether (75 ml) to
give the product as a white powder, yield 2.7g, Mpt
161 0C,M+H 595, NMR (CDCl3) : 1.2-1.8 (m, 5H) 2-2.3
(m, 10H) 2.4-2.7 (m, 3H) 2.75 (s, 3H) 2.9-3.1 (m, 2H)
3.15 (s, 3H) 3.7-3.9 (m, 2H) 4.2 (m, IH) 6.7 (m, 3H)
7.55 (d, 2H) 7.9 (d, IH) 8.15 (s, IH) 8.4 (s, IH).
EXAMPLE 4 This Example illustrates the preparation of
4-(3-isopropyl-5-methyl-4 H-l,2,4-triazol-
4-yl)-l-{3-[l-(methylsulfonyl)piperidin-4-yl]-3-phenyl
propyl}piperidine (Compound 5 Table I)-
Methanesulphonyl chloride (61 ml) was added to a
solution of 4-(3-isopropyl-5- 



methyl-4H-l,2,4-triazol-4-yl)-l-(3-phenyl-3-piperidin-
4-ylpropyl)pi reridine (263 mg)[Method J] and
triethylamine (178 ml) in dichloromethane (3 ml) at 0
C. The mixture was allowed to warm to room temperature
and stirring was continued for 2 hours. The reaction
mixture was poured onto a 1Og SCX column and washed
with methanol and then IM ammonia in methanol. The
methanolic ammonia washings were evaporated to dryness
and the residue was purified by chromatography on a
silica Bond-elut column eluting with a mixture of 3%
IM ammonia in methanol and dichloromethane, yield 204
mg, (M+H) 488, NMR (CDCl3) : 1.18-1.58 (4H, m), 1.36
(6H, d), 1.64-2.22 (14H, m), 2.38 (IH, m) 2.48 (IH,
m), 2.48 (3H, s), 2.60 (IH, m), 2.74 (3H, s), 2.98
(3H, m), 3.70 (IH, m), 3.82 (2H, m), 7.10 (2H, d),
7.26 (3H, m). EXAMPLE 5 This Example illustrates the
preparation of 2-(l-{(3 S)-3-phenyl-3~[4-
(phenylsulfonyl)piperazin- 1-yljpropyl}
piperidin-4-yl)- 1,3-thiazole-4-carboxamide (Compound
16 Table II). A solution of ethyl
2-(l-{(3"S}-3-phenyl-3-[4-(phenylsulfonyl)piperazin-ly
l] propyl}piperidin-4-yl)- 1,3-thiazole-4-carboxy late
(152 mg) in 35% ammonia (5 ml) and THF (3 ml) was
stirred for 24 hours and evaporated to dryness. The
residue was purified on a 2Og Isolute silica column
eluting with a mixture of 1-2% ammonia in methanol in
dichloromethane. Yield 10 1 mg, M+H 554. The ethyl
2-(l-{(3^)-3-phenyl-3-[4-(phenylsulfonyl)piperazin-l-y
l]propyl}piperidin- 4-yl)-l,3-thiazole-4-carboxylate
used as starting material was prepared as described in
Method G but using ethyl
2-piperidin-4-yl-l,3-thiazole-4-carboxylate (Method K)
as the amine component.EXAMPLE 6 This Example
illustrates the preparation of JV-benzyl-2-(l-{3-[l-
(methylsulfonyl)piperidin-4-yl]-3-phenylpropyl}piperid
in-4-y I)-1 3-thiazole-4-carboxamide (Compound 9 Table
I). HATU (153 mg), diisopropylethylamine (139 ml) and
benzylamine (44 ml) were added to a solution of
2-(l-{3-[l-(methylsulfonyl)piperidin-4-yl]-3-phenylpro
pyl}piperidin-4-yl)- 



l,3-thiazole-4-carboxylic acid (192 mg) in
dichloromethane and the mixture was stirred for 48
hours. Dichloromethane (50 ml) was added and the
solution was washed with saturated ammonium chloride
(2x25 ml), water (25 ml), brine (25 ml) and dried. The
residue obtained on removal of the solvent was
purified on a 2Og Isolute column eluting with a
solvent gradient of 10% methanol in ethyl acetate to
20% methanol in ethyl acetate. Yield 182 mg.
Preparation of
2-(l-{3-[l-(methylsulfonyl)piperidin-4-yl]-3-phenylpro
pyl}piperidin-4-yl)- l,3-thiazole-4-carboxylic acid
Lithium hydroxide (118 mg) was added to a solution of
ethyl 2-(l-{3-[l-
(methylsulfonyl)piperidin-4-yl]-3-phenylpropyl}piperid
in-4-yl)-l,3-thiazole-4-carboxylate (290 mg) in a
mixture of water ( 1 ml) and THF (3 ml) and the
mixture was stirred for 24 hours. Additional water ( 1
ml) was added and the mixture was acidified to pH 4
with 2M HCland extracted with dichloromethane (2x50
ml). The combined extracts were dried and solvent
removed to give the acid, yield 196 mg. The ethyl 2-(l
- {3-[l
-(methylsulfonyl)piperidin-4-yl]-3-phenylpropyl}piperi
din-4-yl)- l,3-thiazole-4-carboxylate used as starting
material was prepared by reductive amination of 3-
[1-(methy lsulfony l)piperidin-4-y 1]
-3-phenylpropanal (prepared following Method I using
4- benzoyl-N-methanesulphonylpiperidine as starting
material) with ethyl 2-piperidin-4-y 1-1,3-
thiazole-4-carboxylate (Method K) as the amine
component. EXAMPLE 7 This Example illustrates the
preparation of l-{l-[(3i?)-3-(3,5-difluoro rhenyl)-3-
(tetrahydro-2H-pyran-4-yl)propyl]piperidine-4-yl}-5-(m
ethylsulfonyl)-l H-benzimidazole (Compound 2 Table
EI). To a solution of
5-(methylsulfonyl)-piperidin-4-yl-l H-benzimidazole
(140mg) [Method A] and
(3i?)-3-(3,5-difluorophenyl)-3-(tetrahydro-2
H-pyran-4-yl propanal (127mg) in dichloromethane
(10ml) was added polymer supported PS-
triacetoxyborohydride (604mg, 2.07mmol/g) and the
mixture was stirred for 18 hours. The reaction mixture
was filtered and evaporated to dryness. The residue
was purified on 2Og of silica Bond elute column with a
solvent gradient of ethyl acetate-30% methanol/ethyl
acetate to give the title compound. Yield 



150mg, M+H 518, NMR (CDCl 3) : 1.3 (m, 2H) 1.4 (m, IH)
1.8 (m, 3H) 1.9 (m, IH) 2.2-2.3 (m, 8H) 2.5 (m, IH)
3.0-3.2 (m, 5H) 3.4 (m, IH) 3.5 (m, IH) 4.0 (m, IH)
4.1 (m, IH) 4.3 (m, IH) 6.8 (m, 3H) 7.6 (d, IH) 8.0
(d, IH) 8.2 (s, IH) 8.5 (s, IH). EXAMPLE 8 This
Example describes the preparation of
l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulphonyl)piperidin-4-yl]propyl}-4-[3-methyl-5-
(trifluoromethyl)-4 H-l,2,4-triazol-4- yl]piperidine
(Compound 25 Table II).A solution of (3i?)-3
(3,5-difluorophenyl)-3-[l-(methylsulphonyl)piperidin-4
- yl]propanal (165 mg) in dichloromethane (4 ml) was
added to a solution of 4-[3-methyl-5-
(trifluoromethyl)-4H-l,2,4-triazol-4-yl]piperidine
(117 mg) (Method P) in dichloromethane (4 ml) followed
by MP-triacetoxyborohydride (800 mg) and the mixture
was stirred for 5 hours. PS-isocyanate (200 mg) was
added and stirring was continued for 3 hours. The
resin was filtered and washed with 10% methanol in
dichloromethane (10 ml) and the filtrate was
evaporated to dryness. The residue was purified by
chromatography on silica (Isolute 20g) eluting with a
solvent gradient of 5% methanol/ethyl acetate to 10%
methanol/ethyl acetate to give the title compound as a
white foam, yield 146 mg. LC-MS M+H 550, NMR (CDCl3)
1.20-1.72 (7H, m), 1.94-2.28 (7H, m), 2.44 (IH, t),
2.52 (IH, t), 2.64(1H), 2.66 (3H, s), 2.76 (3H, s),
2.92 (IH, d), 3.04 (IH, d), 3.72 (IH, d), 3.84 (IH,
d), 4.10 (2H, m), 6.68 (3H. m). In an analogous manner
using
3-[3-methyl-5-(trifluoromethyl)-4H-l,2,4-triazol-4-yl]
- 8-azabicyclo[3.2.1]octane as starting material there
is obtained 8-{(3i?)-3-(3,5-
difluorophenyl)-3-[1-(methylsulphonyl)piperidin-4-y 1]
propyl }-3-[3-methy1-5 - (trifluoromethy^^
H-l^^-triazol^-y^-S-azabicycloP^.ljoctane (Compound 5
Table VI). EXAMPLE 9 This Example describes the
preparation of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulphonyl)piperidin-4-yl]propyl}
piperidin-4-yl)- 1,3-dihydro-2H-imidazol-2-one
(Compound 5 Table V).Sodium triacetoxyborohydride
(1.26g) was added to a solution of l-piperidin-4-y
1-1,3- dihydro-2H-imidazol-2-one (Ig) (Method Q) and
(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulphonyl)piperidin-4-yl]propanal (1.95g) in
dichloromethane (100 ml) and the 



mixture was stirred for 15 hours, washed with 2M NaOH
(3x50 ml) and dried. The residue obtained on removal
of the solvent was purified on a silica column eluting
with a solvent gradient of ethyl acetate-40%
methanol/ethyl acetate to give the title compound,
yield 1. Ig, M+H 483, NMR CDCl3: 1.2-2.2 (m, 15H)
2.4-2.7 (m, 3H) 2.75 (s, 3H) 2.9-3 (m, 2H) 3.7-3.9 (m,
2H) 3.95-4.05 (m, IH) 6.3 (m, 2H) 6.7(m, 3H) 9.8 (s,
IH). In an analogous manner using
l-piperidin-4-ylimidazolidin-2-one as starting
material there is obtained
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulfony
l)piperidin-4-
yl]propyl}piperidin-4-yl)imidazolidin-2-one (Compound
1 Table V), M+H 485, NMR CDCl3 1.05-1.8 (m, 8H)
1.9-2.2 (m, 7H) 2.35-2.7 (m, 3H) 2.75 (s, 3H) 2.8-3
(m, 2H) 3.4 (s, 4H) 3.6- 3.75' (m, 2H) 3.8- 3.9 (m,
IH) 4.4 (s, IH) 6.7 (m, 3H). In an analogous manner
using 4-methyl-l-piperidin-4-yl-l,3-dihydro-2
H-imidazol-2- one as starting material there is
obtained l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)-
4-methyl-l,3-dihydro-2 H-imidazol-2- one (Compound 9
Table V), M+H 497, NMR CDCl3 1.2-2.2 (m, 18H) 2.4-2.7
(m, 4H) 2.75 (s, 3H) 2.8-3 (m, 2H) 3.7-4 (m, 2H) 5.9
(s, IH) 6.7 (m, 3H) 8.8 (s, IH). EXAMPLE 10 This
Example describes the preparation of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulphonyl)piperidin-4-yl]propyl}piperidin-4-yl)
-3-[4-(methylsulphonyl)benzyl]-l,3-
dihydro-2H-imidazol-2-one (Compound 6 Table V).Sodium
hydride (24 mg, 60% dispersion in mineral oil) was
added to a solution of 1- (
1-{(3i?)-3-(3,5-difluorophenyl)-3-[l
-(memylsulphonyl)piperidin-4-yl]propyl}piperidin-4-yl)
- l,3-dihydro-2H-imidazol-2-one (0.25g) (Example 9) in
DMF (10 ml) at 0 0C and the mixture was stirred for 30
minutes. 4-Methanesulphonylbenzyl chloride (105 mg)
was added; the reaction mixture was allowed to warm to
room temperature and stirring was continued for 2
hours. The solvent was evaporated and the residue was
dissolved in dichloromethane (30 ml), washed with
water (2x30 ml), dried and evaporated to dryness. The
residue was purified by chromatography on silica
eluting with a solvent gradient of ethyl acetate to
30% methanol/ethyl acetate, yield 55 mg, M+H 651, NMR
CDCl3 1.1-2.2 (m, 16H) 2.4-2.7 (m, 



3H) 2.75 (s, 3H) 2.8-3 (m, 2H) 3.05 (s, 3H) 3.7-4 (m,
2H) 4.9 (s, 2H) 6.15 (d, 1H) 6.25 (d, IH) 6.7 (m, 3H)
7.4 (d, 2H) 7.9 (d, 2H). EXAMPLE I l This Example
describes the preparation of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)-
3-[4-(methylsulfonyl)phenyl]-l,3-
dihydro-2H-imidazol-2-one (Compound 7 Table V). Argon
was bubbled through a suspension of
i-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulphonyl)piperidin-4-yl]propyl
}piperidin-4-yl)- 1,3-dihydro-2H-imidazol-2-one
(400mg, Example 9), 4-methanesulphonylbromobenzene
(193 mg), potassium phosphate (350 mg) and copper
iodide (314 mg) in dioxane (25 ml) for 10 minutes and
N,Wdimethylethylenediamine (290 mg) was added. Argon
was passed through the stirred mixture for 10 minutes
and the mixture was then heated at 100 0C for 6 hours
under an atmosphere of argon. The solvent was
evaporated and the residue was dissolved in ethyl
acetate (100 ml) and washed with 20% ammonium chloride
solution (2x50 ml). The ethyl acetate solution was
dried and evaporated to dryness to give the title
compound, yield 171 mg, M+H 637, NMR DMSO D6 1.1- 2.2
(m, 16H) 2.6-2.75 (m, 3H) 2.8 (s, 3H) 2.9 (m, IH) 3.2
(s, 3H) 3.4- 3.6 (m, 2H) 6.9-7.1 (m, 4H) 7.2 (m, IH)
7.9- 8.1 (q, 4H). In an analogous manner using
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)i
midazolidin-2-one (Example 9 part 2) as starting
material there is obtained
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)-
3-[4- (methylsulfonyl)phenyl]imidazolidin-2-one
(Compound 3 Table V), M+H 639, NMR DMSO D6 1.1-2.2 (m,
16 H) 2.6-2.75 (m, 2H) 2.8 (s, 3H) 2.9 (m, IH) 3.1 (s,
3H) 3.4-6 (m, 3H) 3.8- 3.9 (m, IH) 6.9-7.1 (m, 3 H)
7.8 (q, 4H). In an analogous manner using
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}
piperidin-4-yl)-4-methy 1- 1,3-dihydro-2H-imidazol-2-
one as starting material there is obtained
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)-
4-methyl-3-[4- 



(methylsulfonyl)phenyl]-l,3-dihydro-2 H-imidazol-2-one
(Compound 11 Table V), NMR CDCl3 1.2-2.2 (m, 19H)
2.4-2.7 (m, 3H) 2.75 (s, 3H) 2.8-3 (m, 2H) 3.1 (s, 3H)
3.7-4 (m, 2H) 6.1 (s, IH) 6.7 (m, 3H) 7.6-8.05 (q,
4H). EXAMPLE 12 This Example describes the preparation
of l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)-
3-{[l-(methylsulfonyl)piperidin-4- yljmethyl} -
1,3-dihydro-2H-imidazol-2-one (Compound 8 Table
V).Step 1: Preparation of l-(l-{(3i?)-3-(3,5-difluoro
rhenyl)-3-[l-(methylsulfonyl)piperidin-4- yl]propyl}
piperidin-4-yl)-3-(piperidin-4-ylmethyl)-
1,3-dihydro-2H-imidazol-2-one r -Butyl
4-{[3-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsul
fonyl)piperidin-4- yl]propyl}piperidin-4-yl)-2-oxo-2,3
-dihydro-lH-imidazol- 1-yl]methy1} piperidine- 1-
carboxylate (300 mg) (example 10 part 2) was dissolved
in TFA (10 ml) and allowed to stand at room
temperature for 2 hours. The TFA was evaporated and
the residue was used directly in step 2. Step 2.
Preparation of the title compound Methanesulphonyl
chloride (49 mg) was added to a solution of
l-(l-{(3i?)-3-(3,5-
difluorophenyl)-3-[l-(methylsulfonyl)piperidin-4-yl]pr
opyl}piperidin-4-yl)-3-(piperidin-4-
ylmethyl)-l,3-dihydro-2 H-imidazol-2-one
trifluoroacetate salt (300 mg) and triethylamine (132
mg) in dichloromethane (10 ml) and the mixture was
stirred for 1 hour. The reaction mixture was washed
with water (2x50 ml), dried and evaporated to dryness.
The residue waspurified by chromatography on silica
eluting with a solvent gradient of ethyl acetate - 40%
methanol/ethyl acetate. Yield 28 mg, M+H 658. In an
analogous manner following Steps 1 and 2 and using r
-butyl 4-{[3-(l-{(3Z?)-
3-(3,5-difluorophenyl)-3-[l-(methylsulphonyl)piperidin
-4-yl]propyl}piperidin-4-yl)-2-
oxoimidazolidin-l-yl]methyl}piperidine-l-carboxylate
as starting material there is obtained
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulphon
yl)piperidin-4-yl]propyl}piperidin-4-
yl)-3-{[l-(methylsulphonyl)piperidin-4-yl]methyl}imida
zolidin-2-one (Compound 4 Table V), M+H 660. EXAMPLE
13 



This Example describes the preparation of r -butyl
r-{(3i?)-3-(3,5-dif uorophenyl)- 3-[l
-(methylsulphonyl)piperidin-4-yl]propyl}-4,4'-bipiperi
dine-l -carboxylate (Compound 1 Table VHI). Sodium
triacetoxyborohydride (631 mg) was added to a solution
of (3i?)-3-(3,5-
difluorophenyl)-3-[l-(methylsulphonyl)piperidin-4-yl]p
ropanal (990 mg) and tert-butyl 4,4'- bipiperidine-1
-carboxylate (800 mg) in dichloromethane (50 ml). The
mixture was stirred for 2 hours, washed with 2M NaOH
(2x50 ml) and dried. The residue obtained on
evaporation of the solvent was purified by
chromatography on silica eluting with a solvent
gradient of ethyl acetate 40% methanol/ethyl acetate,
yield 360 mg, M+H 583, NMR CDCl3 1-1.4 (m, 9H) 1.45
(s, 9H) 1.5-2.2 (m, 14H) 2.35-2.65 (m, 3H) 2.7 (s, 3H)
2.8-3 (m, 2H) 3.7-3.8 (m, 2H) 4.1 m, 2H) 6.6 (m,
3H).EXAMPLE 14 This Example describes the preparation
of l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}-r-(methylsulfon
yl)-4,4'-bipiperidine (Compound 3 Table VUI).
Methanesulphonyl chloride (49 mg) was added to a
stirred solution of l~{(3i?)~3-(3,5-
difluorophenyl)-3-[l-(methylsulphonyl)piperidin-4-yl]p
ropyl}-4,4'-bipiperidine trifluoroacetate (260 mg)
[prepared from the title compound of Example 13
following the method described in Example 12, step 1]
and triethylamine (88 mg) in dichloromethane (20 ml)
and stirring was continued for 30 minutes. The
reaction mixture was washed with 2M NaOH (2x20 ml),
dried and evaporated to dryness. The residue was
purified by chromatography on silica eluting with a
solvent gradient of ethyl acetate- 30% methanol/ethyl
acetate, yield 100 mg, M+H 562, NMR CDCl3 1-2.2 (m,
22H) 2.3- 2.7 (m, 5H) 2.75 (s, 6H) 2.8-2.9 (m, IH)
3.6-3.9 (m, 4H) 6.7 (m, 3H). In an analogous manner
using trifluoroacetyl chloride as reactant there was
obtained
l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulphonyl)
piperidin-4-yl]propyl}-r- (trifluoroacetyl)-4,4
l-bipiperidine (Compound 2 Table VIE), M+H 580, NMR
CDCl3 1-2.2 (m, 21H) 2.3-2.7 (m, 4H) 2.75 (s, 3H)
2.8-3.05 (m, 3H) 3.7-4.1 (m, 3H) 4.6 (m, IH) 6.6 (m, 



3H).EXAMPLE 15 This Example illustrates the
preparation of 8-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsuhonyl)piperidin-4-yl]propyl}-3-exo-(3-isoprop
yl-5-methyl-4H-l,2,4-triazol-4-yl)-8-
azabicyclo[3.2.1]octane (Compound 3 Table IV). To a
solution of
(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulphonyl)pip
eridin-4- yljpropanal (169mg) (Method H) and
3-(3-isopropyl~5-methyl-4H-l,2,4-triazol~4-yl)-exo-8-
azabicyclo[3.2.1]octane (120mg) (Method N) in
dichloromethane (6ml) was added
MPtriacetoxyborohydride resin (620mg, 2.07mmol/g). The
resulting mixture was stirred at room temperature for
18 hours. The mixture was filtered and washed with
more dichloromethane. The organics were evaporated to
give an oil which was purified by chromatography on
silica eluting with methanol / dichloromethane (5:95)
to give the titled compound as a solid (280mg).
NMRCDCl 3 1.2-1.5 (m, 2H), 1.4 (d, 6H), 1.5-1.7 (m,
8H), 1.9-2.05 (m, 4H) 2.1- 2.25 (m, 4H), 2.45 (s, 3H),
2.5-2.7 (m, 2H), 2.75 (s, 3H), 3.0 (m, IH), 3.3 (m,
2H), 3.75 (m, IH), 3.85 (m, IH), 4.25 (m, IH), 6.7 (m,
3H). MS 550 (M+H). EXAMPLE 16 This Example illustrates
the preparation of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)-
4,5,6,7-tetrahydro-l H-imidazo[4,5- c]pyridine.
(Compound 1 Table VII).To a solution of
l-(l-{(3/?)-3-(3,5-difluorophenyl)-3-[l-(methylsulfony
l)piperidin-4- yl]propyl}piperidin-4-yl)-l
H-imidazo[4,5-c]pyridine (Compound 23, Table II;
0.6Og) in trifluoroacetic acid (50ml) was added PtO 2
(75mg) and the reaction mixture was heated to 7O0C
with stirring under an atmosphere of hydrogen gas
(65psi) for 48 hours. The reaction mixture was
filtered and solvents evaporated under reduced
pressure to give a brown gum, which was suspended in
dichloromethane (75ml). To this was added cone. HCl
(4ml) then the resulting brown solid precipitate was
filtered under suction, dissolved in methanol and
purified by SCX ion-exchange chromatography, eluting
with a gradient of methanolic ammonia in methanol,
followed by further purification by silica
chromatography, eluting with a gradient of methanolic
ammonia in dichloromethane to give the title compound
(0.37g) as a 



pale yellow foam. MS (ES) 522 (MH-H)+, NMR (CDCl3) :
1.17-1.29 (m, IH), 1.30-1.58 (m, 3H), 1.60-1.71 (m,
IH), 1.85-2.20 (m, 13H), 2.40-2.46 (t, IH), 2.48-2.66
(m, 4H), 2.75 (s, 3H), 2.85-2.91 (d, IH), 2.93-2.99
(d, IH), 3.14 (t, IH), 3.64-3.76 (m, 2H), 3.82-3.89
(m, 2H), 6.62-6.72 (m, 3H), 7.40 (s, IH). EXAMPLE 17
This Example illustrates the preparation of methyl
l-(l-{(3i?)-3-(3,5-difluorophenyl)-
3-[l-(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4
-yl)-l,4,6 :,7-tetrahydro-5 Himidazo[
4,5-c]pyridme-5-carboxylate (Compound 5 Table VTI).To
a solution of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulfony
l)piperidin-4- yljpropyl}
piperidin-4-yl)-4,5,6,7-tetrahydro-l
H-imidazo[4,5-c]pyridine (0. 15Og) in dichloromethane
(10ml) was added methyl chloroformate (0.036g, 0.03ml)
followed by triethylamine (0.044g, .06ImI). The
resulting solution was left to stir at room
temperature for 48 hours before being poured directly
onto a silica cartridge and purified by column
chromatography using a gradient of methanol in
dichloromethane giving the title compound (0. 112g) as
a white foam. MS (ES) 580 (M+H)+ NMR (CDCl3) :
1.20-1.28 (m, IH), 1.30-1.55 (m, 3H), 1.63-1.69 (m,
IH), 1.88-2.20 (m, 10H), 2.43 (t, IH), 2.52 (td, IH) 5
2.58-2.66 (m, 3H), 2.74 (s, 3H), 2.87 (d, IH), 2.96
(d, IH), 3.63-3.81 (m, 7H), 3.86 (d, IH), 4.50 (s,
2H), 6.62-6.72 (m, 3H), 7.43 (s, IH). In a similar
manner but using isopropyl chloroformate instead of
methyl chloroformate was prepared isopropyl
l-(l-{(3i?)-3-(3,5-difiuorophenyl)-3-[l- (methy lsulf
onyl)piperidin-4-yl]propy 1} piperidin-4-yl)-
1,4,6,7-tetrahydro-5 H-imidazo[4, 5-
c]pyridine-5-carboxylate (Compound 8 Table VII). MS
(ES) 608 (M+H) NMR (CDCl3) : 1.3 (d, 6H), 1.4-1.8 (m,
4H), 2.0-2.3 (m, 12H), 2.4-2.75 (m, 5H), 2.8 (s, 3H),
2.9 (d, IH), 3.0 (m, IH), 3.7-3.8 (m, 4H), 3.9 (d,
2H), 4.6(s, 2H), 5.0 (m, IH), 6.7-6.8 (m, 3H), 7.5 (s,
IH). EXAMPLE 18 



This Example illustrates the preparation of
5-acetyl-l-(l-{(3i?)-3-(3,5-
difluorophenyl)-3-[l-(methylsulfonyl)piperidin-4-yl]pr
opyl}piperidin-4-yl)-4,5,6,7- tetrahydro-l
H~imidazo[4,5-c]pyridine (Compound 4 Table VII).To a
solution of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulfony
l)piperidin-4- yl]propyl}
piperidin-4-yl)-4,5,6,7-tetrahydro-l
H-imidazo[4,5-c]pyridine (0. 15Og) in dichloromethane
(10ml) was added acetyl chloride (0.025g, 0.023ml)
followed by triethylamine (0.033g, 0.045ml). The
resulting solution was left to stir at room
temperature for 48 hours before being poured directly
onto a silica cartridge and purified by column
chromatography using a gradient of methanol in
dichloromethane giving the title compound (0.095g) as
a white foam. MS (ES) 564 (M+H)+ NMR (CDCl3) :
1.17-1.27 (m, IH), 1.30-1.71 (m, 4H), 1.88-2.10 (m,
HH), 2.16 (s, 3H), 2.42 (t, IH), 2.52 (td, IH),
2.58-2.70 (m, 3H), 2.74 (s, 3H), 2.88 (d, IH), 2.97
(d, IH), 3.65-3.76 (m, 2H), 3.82-3.93 (m, 2H), 4.48
(s, 2H), 6.62-6.72 (m, 3H), 7.44 (s, IH). EXAMPLE 19
This Example illustrates the preparation of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)-
5-isopropyl-4,5,6,7-tetrahydro-l Himidazo[
4,5-c]pyridine trifluoroacetate (Compound 6 Table
VTI). To a solution of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulfony
l)piperidin-4-
yl]propyl}piperidin-4-yl)-4,5,6,7-tetrahydro-l
H-imidazo[4,5-c]pyridine (0. 150g) in dichloromethane
(10ml) was added acetone (0.17Og, 0.02ml) followed by
macroporous polymer-supported triacetoxyborohydride
resin (0.232g @ 2.5mmol/g loading). The resulting
solution was left to stir at room temperature for 48
hours before being poured directly onto a silica
cartridge and initially purified by column
chromatography using a gradient of methanol in
dichloromethane followed by further purification by
reverse-phase HPLC using a gradient of (0. 1%
trifluoroacetic acid in acetonitrile) in (0.1%
trifluoroacetic acid in water) giving the title
compound (0.1 05g) as a white foam. MS (ES) 564
(M+H)+NMR (DMSOa6) : 1.03-1.38 (m, 4H), 1.31 (d, 6H),
1.55-1.66 (m, IH), 1.86-2.25 (m, 



HH), 2.52-2.68 (m, IH), 2.81 (s, 3H), 2.88-3.12 (m,
5H), 3.27-3.76 (m, 5H), 4.22 (s, 2H), 6.94-7.03 (m,
2H), 7.06-7.16 (t, IH), 7.94 (s, IH), 9.77 (s br, IH).
EXAMPLE 20 This Example illustrates the preparation of
1-(1- {(3 )-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}
riperidin-4-yl)-5-[4-(methylsulfonyl)benzyl]-4 5,6 7-
tetrahydro-l H-imidazo[4,5-c]pyridine trifluoroacetate
(Compound 7 Table VR). To a solution of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulfony
l)piperidin-4- yljpropyl}
piperidin-4-yl)-4,5,6,7-tetrahydro- l -imidazo[4,
5-c]pyridine (0. 150g) in dichloromethane (10ml) was
added 4-(methylsulfonyl)benzyl chloride (0.06Og)
followed by triethylamine (0.029g, 0.040ml). The
resulting solution was left to stir at room
temperature for 48 hours before being poured directly
onto a silica cartridge and initially purified by
column chromatography using a gradient of methanol in
dichloromethane followed by further purification by
reverse-phase HPLC using a gradient of (0.1%
trifluoroacetic acid in acetonitrile) in (0.1%
trifluoroacetic acid in water) giving the title
compound (0.065g) as a white foam. MS (ES) 690 (M+H)+
NMR(DMSOd 6) : 1.01-1.26 (m, 3H), 1.36 (d, IH),
1.57-1.68 (m, IH), 1.95 (d, IH), 2.00-2.30 (m, 9H),
2.53-2.69 (m, 3H), 2.83 (s, 3H), 2.87 (s br, IH),
2.94-3.16 (m br, 3H), 3.24 (s, 3H), 3.49 (d, IH),
3.56-3.70 (m, 2H), 3.86 (s br, 2H), 4.22 (s br, 2H),
4.32-4.43 (m, IH), 7.02 (d, 2H), 7.11 (t, IH), 7.72
(d, 2H), 7.99 (d, 2H), 8.57 (s br, IH), 9.97 (s br,
IH).EXAMPLE 2 1 This Example illustrates the
preparation of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)-
5-(3,3,3-trifluoropropanoyl)-4,5,6,7- tetrahydro-l
H-imidazo[4,5-c]pyridine (Compound 3 Table VII). To a
solution of l,l'-carbonyldiimidazole (0.039g) in
dichloromethane (5ml) was added
3,3,3-trifluoropropionic acid (0.03 Ig, 0.021ml) and
the resulting solution was left to stir for 30
minutes. To this was then added a solution of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-
[l-(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-y
l)-4,5,6,7-tetrahydro-l H-imidazo[4,5- 



c]ryridine (0.1 25g) in dichloromethane (10ml). The
resulting solution was left to stir at room
temperature for 18 hours before being poured into
water and the layers separated. The aqueous portion
was further extracted with dichloromethane then the
combined organic portions were dried (MgSO4) and
solvents evaporated under reduced pressure before
purification of the residues by column chromatography
using a gradient of methanol in dichloromethane giving
the title compound (0.077g) as a white foam. MS (ES)
632 (M+H)+ NMR(CDCl 3) : 1.18-1.70 (m, 8H), 1.87-2.20
(m, 8H), 2.43 (t, IH), 2.52 (td, IH), 2.59-2.69 (m,
3H), 2.74 (s, 3H), 2.88 (d, IH), 2.97 (d, IH),
3.24-3.36 (m, 2H), 3.64-3.76 (m, 2H), 3.86 (d, IH),
3.96 (t, IH), 4.48 (s, >1H major rotomer), 4.67 (s,
<1H minor rotomer), 6.63-6.72 (m, 3H), 7.45 (s, IH).
EXAMPLE 22 This Example illustrates the preparation of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)-
5-(methylsulfonyl)-4,5,6,7-tetrahydrolH-
imidazo[4,5-c]pyridine (Compound 2 Table VII).To a
solution of
l-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulfony
l)piperidin-4-
yl]propyl}piperidin~4-yl)-4,5,6,7-tetrahydro-l
H-imidazo[4,5-c]pyridine (0. 12Og) in dichloromethane
(10ml) was added methanesulfonyl chloride (0.026g,
0.018ml) followed by triethylamine (0.026g, 0.036ml).
The resulting solution was left to stir at room
temperature for 18 hours before being quenched with
saturated brine and the layers separated. The aqueous
portion was further extracted with dichloromethane,
the combined organic portions were washed with brine
then the combined organic portions were dried (MgSO4)
and solvents evaporated under reduced pressure before
purification of the residues on an SCX ionexchange
cartridge, using as eluent dichloromethane then
methanol then methanolic ammonia, giving the title
compound (0.1 02g) as a white foam. MS (ES) 600 (M+H)+
NMR (CDCl3) : 1.18-1.28 (qd, IH), 1.30-1.41 (qd, IH),
1.42-1.58 (m, 2H), 1.61-1.72 (m, IH), 1.87-2.20 (m,
12H), 2.43 (t, IH), 2.52 (td, IH), 2.62 (td, IH), 2.73
(s, 3H), 2.84 (s, 



3H), 2.89 (s, IH), 2.94-3.02 (m, IH), 3.63 (t, 2H)
3.66-3.75 (m, 2H), 3.85 (d, IH), 4.35 (s, 2H),
6.61-6.73 (m, 3H), 7.47 (s, IH). EXAMPLE 23 This
Example illustrates the preparation of
l-(l-{(3R)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)-
iV-methyl-l,4,6,7-tetrahydro-5 -
imidazo[4,5-c]pyridine-5-carboxamide (Compound 9 Table
VII).To a solution of
l-(l-{(3R)-3-(3,5-difluorophenyl)-3-[l-(methylsulfonyl
)piperidin-4-
yl]propyl}piperidin-4-yl)-4,5,6,7-tetrahydro-lH-imidaz
o[4,5-c]pyridine (0.1 56g) in dichloromethane (10ml)
at O0C was added methyl isocyanate (0.1ml). The
resulting solution was left to stir at room
temperature for 24 hours before being poured directly
onto a silica cartridge and purified by column
chromatography using a gradient of methanol in ethyl
acetate giving the title compound (0. 102g) as a white
foam. MS (ES) 579 (M+H)+ NMR (CDCl3) : 1.4-1.8 (m,
4H), 1.95-2.2 (m, 12H), 2.4-2.75 (m, 5H), 2.8 (ss 3H),
2.9(d, 3H), 3.0(m IH), 3.7-3.95(m, 4H), 4.4(s, 2H),
4.7 (m,lH), 6.7-6.8 (m, 3H), 7.5 (s, IH). EXAMPLE 24
This Example illustrates the preparation of
3-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}piperidin-4-yl)-
5-(methylsulfonyl)-4,5,6,7-tetrahydro-
3H-imidazo[4,5-c]pyridine (Compound 1 Table XI). Step
1: Preparation of
3-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulfony
l)piperidin-4-
yl]propyl}piperidin-4-yl)-4,5,6,7-tetrahydro-3
H-imidazo[4,5-c]pyridine. A solution of
3-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulfony
l)piperidin-4- yl]propyl}piperidin-4-yl)-3
H-imidazo[4,5-e]pyridine (Compound 19, Table II;
0.5Og) was dissolved in trifluoroacetic acid (50ml),
PtO2 (75mg) was added and the reaction mixture
washeated to 70C with stirring under an atmosphere of
hydrogen gas (65psi) for 48 hours. The reaction
mixture was filtered and solvents evaporated under
reduced pressure to give a brown gum which was
purified by SCX ion-exchange chromatography, eluting
with a gradient of methanol then methanolic ammonia in
methanol to give the title compound (0.34g) as a pale
yellow foam. 



MS (ES) 522 (MH-H)+ NMR(DMSOa 6) : 0.98-1.23 (m, 3H)
1.27-1.38 (m, IH), 1.51-2.15 (m, 12H), 2.56- 2.64 (m,
2H), 2.68-2.74 (m, 2H), 2.80 (s, 3H), 2.85-2.94 (m,
IH), 3.21-3.61 (m, 6H), 3.72- 3.83 (m, IH), 4.04 (s
br, 2H), 6.95 (d, 2H), 7.03 (t, IH). Step 2: To a
solution of
3-(l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulfony
l)piperidin-4-
yl]propyl}piperidin-4-yl)-4,5,6,7-tetrahydro-3
H-imidazo[4,5-c]pyridine (0.155g) in tetrahydrofuran
(10ml) cooled to 00C was added methanesulfonyl
chloride (0.035g 0.024ml) followed by triethylamine
(0.034g, 0.0476ml). The resulting solution was left to
stir at room temperature for 18 hours before being
quenched with saturated brine, ethyl acetate was added
and the layers separated. The aqueous portion was
further extracted with ethyl acetate, the combined
organic portions were washed with brine then the
combined organic portions were dried (MgSO 4) and
solvents evaporated under reduced pressure before
purification of the residues by column chromatography
using as eluent a gradient of methanol in
dichloromethane, giving the title compound (0.066g) as
a white foam. MS (ES) 600 (MfH) + NMR(CDCl 3) : 1.23
(qd, IH), 1.30-1.71 (m, 6H) 1.86-2.20 (m, 9H), 2.43
(t, IH), 2.52 (t IH) 2.63 (t, IH) 2.75 (s, 3H), 2.81
(t, 2H), 2.85 (s, 3H) 2.89 (d, IH), 2.97 (d5 IH) 5
3.57- 3.68 (m 2H) 5 3.73 (d5 IH) 3.86 (d5 IH) 4.37 (s5
2H), 6.62-6.73 (m5 3H) 7.47 (s, IH). EXAMPLE 25 This
Example describes the preparation of 4-{(li?)-l-(3
55-difluorophenyl)-3-[4-(3- isopropyl-5-methyl-4
H-1,2,4-triazol-4-yl)piperidin- 1-yl]butyl} -1-
(methylsulphonyl)piperidine (Compound 1 Table IX).1:1
mixture of diastereom / ers A/ To a solution of
(3i?)-3-(3,5-difluorophenyl)-3-[l-(methylsulphonyl)pip
eridin-4- yl]propanal (0.45g) and benzotriazole (160
mg) in anhydrous toluene (40ml) was added 4-(3- 



isopropyl-5-methyl-4H-l,2,4-triazol-4-yl)piperidine
(281mg) and the mixture was refluxed overnight with a
Dean-Stark trap. The reaction mixture was allowed to
cool and a solution of methylmagnesium bromide in
diethyl ether (3M, 2.25 ml) was added. The resulting
mixture was heated at 6O0C for 3 hours. The mixture
was poured into aqueous ammonium chloride (40 ml) and
extracted with ethylacetate. The combined organic
extracts were washed with brine and dried (MgSO4) .
Concentration under reduced pressure gave the crude
product as a 1:1 mixture of diastereomers. This oil
was submitted to preparative HPLC (Merck 50mm lOmm
Kromasil C8, DT0267 column. Eluting with
A=H2OATFA99.9/0.1, B=MeOHATFA 99.9/0. 1). The first
isomer to be eluted from the column was dissolved in
dichloromethane and ethereal HCl (2M) was added.
Concentration under reduced pressure provided the
hydrochloride salt of the title compound as a single
diastereomer (44mg). MH+ 538.3, NMR (CD3OD): 1.0-1.4
(m, 12H), 1.6 (m, IH), 2.05 (m, 2H), 2.2 (m, 2H), 2.4
(t, IH), 2.5 (t, 2H), 2.6-3.0 (9H, m), 3.3-3.5 (m,
4H), 3.5 (m, 2H), 3.7 (d, IH), 4.8 (m, IH), 6.8 (t,
IH), 6.9 (d, 2H). The second isomer to be eluted from
the column was dissolved in dichloromethane and
ethereal HCl (2M) was added. Concentration under
reduced pressure gave the hydrochloride salt of the
corresponding diastereomer (51 mg)(Compound 2 Table
IX). MH+ 538.3, NMR (CD3OD) 1.0 (d, 3H), 1.1 (m, IH),
1.4 (d, 6H), 1.45 (d, IH), 1.6 (m, IH), 1.8 (m, IH),
2.0 (d, 2H), 2.6 (m, 4H), 2.7 (s, 3H), 2.8 (s, 3H),
2.9 (m, 3H), 3.2 (s, IH), 3.4 (m, IH), 3.5 (m, IH),
3.6 (d, 2H), 3.7 (m, 2H), 4.9 (m, IH), 6.8 (t, IH),
6.9 (d, 2H).EXAMPLE 26 This Example illustrates the
preparation of
l-((3-exo)-8-{(3i?)-3-(3,5-difluorophenyl)-
S-fl-^ethylsulfony^piperidin^-yljpropylJ-S-azabicycloP
^.^oct-S-y^-l H-imidazot^Sc] pyridine (Compound 11
Table VI) To a solution of
(3i?)-3-[l-(methylsulfonyl)piperidin-4-yl]-3-phenylpro
pan-l-ol (0.643g) in dichloromethane (40ml) was added
Dess-Martin Periodinane (0.90Og). The reaction mixture
was allowed to stir for 90 minutes before the addition
of NaOH solution (IM, 50ml). The reaction was stirred
for 10 minutes then extracted with dichloromethane 



(50ml). The organic portion was then re-extracted with
NaOH solution (IM, 50ml) then dried over MgSO 4 and
filtered. The resulting solution was then treated with
l-[(3-exo)-Sazabicyclo[ 3.2.1]oct-3-yl]-l
H-imidazo[4,5-c]pyridine (0.40Og) and
polymer-supported triacetoxyborohydride resin (1.75Og
@2.57mmol/g) and left to stir for 18 hours. The
material was then poured directly onto an SCX-2
ion-exchange cartridge, and purified using as eluent
dichloromethane then methanol then methanolic ammonia,
giving the title compound (0.709g) as a white foam. MS
(ES) 544 (MfH) + 1H NMR (400.132 MHz, CDCl3) d: 0.91 -
1.79 (m, 6H), 1.79 - 2.36 (m, HH), 2.36 - 2.85 (m,
7H), 3.25 - 3.38 (m, 2H), 3.74 (d, IH), 3.86 (d, IH),
4.52 (t, IH), 6.63 - 6.79 (m, 2H), 7.34 (d, IH), 7.95
(s, IH), 8.37 (s, IH), 9.07 (s, IH). The
l-KS-ex^S-azabicyclo .l oct- -y - l
-imidazo^S-^pyridine was prepared in a manner
analogous to the preparation of l-piperidin-4-yl-l
H-imidazo[4,5-c]pyridine (Method O), but substituting
(3-exo)-8-benzyl-8-azabicyclo[3.2.1]octan-3-amine in
place of the 7' -butyl-4-aminopiperidine-l-carboxylate
in Step 2. MS (ES) 229 (M+H)+1 NMR (400.132 MHz, DMSO)
d: 1.74 - 1.92 (m, 4H), 2.07 - 2.13 (m, 2H), 3.18 (s,
2H), 3.55 (s, 2H), 3.99 - 4.22 (m, IH), 4.63 - 4.86
(m, IH), 7.82 (d, IH), 8.31 (d, IH), 8.43 (s, IH),
8.93 (s, IH). EXAMPLE 27 This Example illustrates the
preparation of methyl l-((3-exo)-8-{(3i?)-3-(3,5-
difluoropheny^-S-tl-^ethylsulfony^piperidin^-ylJpropyl
J-S-azabicyclotS^.lJoct-S-yl)-
1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridine-5-carboxy
late (Compound 12 Table VI). To a solution of methyl
l-((3-ex)-8-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl} -8-azabicyclo[3
.2. 1]oct-3-yl)- 1,4-dihydro-5Himidazo[
4,5-c]pyridine-5-carboxylate (0.150g) in methanol was
added 20% Pd(OH)2 (75mg). The reaction vessel was
purged to vacuum until the solvent started to boil,
then H2 gas was introduced from a balloon. This was
repeated 3 times, then the reaction was left to stir
under 



an atmosphere of H2 gas for 2 hours. The reaction
mixture was filtered under suction through a pad of
celite then evaporation of the filtrate solution under
reduced pressure gave a white foam which was first
purified by reverse-phase HPLC using a gradient of
(0.1% trifluoroacetic acid in acetonitrile) in (0.1%
trifluoroacetic acid in water) giving a white foam,
then passed through an SCX-2 ion-exchange cartridge,
using as eluent dichloromethane then methanol then
methanolic ammonia, giving the title compound (0.03Ig)
as a white foam. MS (ES) 606 (M+H)+ 1H NMR (400.132
MHz, CDCl3) d: 1.19 - 2.03 (m, 17H), 2.10 - 2.21 (m,
2H), 2.46 - ' 2.66 (m, 4H), 2.75 (s, 3H), 3.24 (s,
2H), 3.64 - 3.90 (m, 6H), 3.99 - 4.08 (m, IH), 4.48
(s, 2H), 6.62 - 6.74 (m, 3H), 7.40 (s, IH).The methyl
l-((3-exo)-8-{(3i?)-3-(3,5-difluorophenyl)-3-[l-(methy
lsulfonyl)piperidin-
4-yl]propyl}-8-azabicyclo[3.2.1]oct-3-yl)-l,4-dihydro-
5 -imidazo[4,5-c]pyridine-5- carboxylate used above
was prepared in the following manner: To a solution of
l-((3-exo)-8-{(3i?)-3-(3,5-difluoro rhenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propyl}-8-azabicyclo[3.
2.1]oct-3-yl)-l H-imidazo[4,5- c]pyridine (0.14Og) in
ethanol (10ml), cooled to -78C, was added methyl
chloroformate (0.030g, 0.025ml). The resulting
solution was left to stir for 40 minutes before
addition of a solution of lithium borohydride (2M
solution in THF, 0.20ml) then left to stir for 2 hours
before being warmed to room temperature. The reaction
was quenched by addition of saturated ammonium
chloride solution (5ml) then diluted with
dichloromethane (25ml). The resulting white suspension
was filtered under suction, the filtrate being further
washed with saturated ammonium chloride solution
(10ml) before being dried over MgSO4 and filtered.
Evaporation of solvents under reduced pressure gave
the product (0.1 53g) as a clear glass. MS (ES) 604
(M+H)+ EXAMPLE 28 This Example illustrates the
preparation of l - - c -S- i - - Sdifluorophenyty-
S-tl^memy.lsulfonytypiperidin^-yllpropyl}^
lH-imidazo[4,5-c]pyridine (Compound 28 Table VI). 



To a solution of
(3i?)-3-[l-(methylsulfonyl)piperidin-4-yl]-3-phenylpro
pan-l-ol (0.247g) in dichloromethane (10ml) was added
Dess-Martin Periodinane (0.343g). The reaction mixture
was allowed to stir for 90 minutes before the addition
of NaOH solution (IM, 50ml). The reaction was stirred
for 10 minutes then extracted with dichloromethane
(50ml). The organic portion was then re-extracted with
NaOH solution (IM, 50ml) then dried over MgSO4 and
filtered. The resulting solution was then treated with
\-[{3-endo)-%- azabicyclo[3.2.1]oct-3-yl]-l
H-imidazo[4,5-c]pyridine (0.09Og) and
polymer-supportedtriacetoxyborohydride resin (0.377g
@2.57mmol/g) and left to stir for 18 hours. The
material was then poured directly onto an SCX-2
ion-exchange cartridge, and purified using as eluent
dichloromethane then methanol then methanolic ammonia,
giving the title compound (0.1 03g) as a white foam.
MS (ES) 544 (M+H)+ 1H NMR (400. 132 MHz, CDCl3) d:
1.26 - 1.60 (m, 6H), 1.65 - 1.84 (m, 3H), 1.95 - 2.12
(m, 6H), 2.46 - 2.68 (m, 5H), 2.75 (s, 3H), 3.26 -
3.33 (m, 2H), 3.76 (d, IH), 3.89 (d, IH), 4.62 - 4.71
(m, IH), 6.65 - 6.72 (m, 3H), 7.34 (d, IH), 8.04 (s,
IH), 8.43 (d, IH), 9.11 (s, IH). The l-[(3-e"
fo)-8-azabicyclo[3.2.1]oct-3-yl]-l
H-imidazo[4,5-c]pyridine was prepared in a manner
analogous to the preparation of l-piperidin-4-yl-l
H-imidazo[4,5-c]pyridine (Method O), but substituting
tert-butyl
(3-e"do)-3~amino-8-azabicyclo[3.2.1]octane-8-
carboxylate in place of the r
-butyl-4-aminopiperidine-l-carboxylate in Step 2.
Method A 5-(Methylsulfonyl)-l-piperidin-4-yl-l
H-benzimidazole Step 1: 4-Amino-l-benzylpiperidine
(87g) was added slowly during 20 minutes to a stirred
mixture of 2-fluoro-5-methylsulphonyl-nitrobenzene
(10Og) and anhydrous sodium carbonate (35g) in 50OmL
DMSO, the internal temperature rose from 20C to 5O0C.
The mixture was stirred at 9O0C for 12 hours, then
poured into ice/water and the yellow solid was
filtered off, redissolved in dichloromethane, dried
and evaporated to give 175g JV-(I-benzylpiperidin-4-
yl)-2-nitro-4-methylsulphonylaniline. 



Step 2 : The crude material from Step 1 (17Og) was
dissolved in 3 litres of methanol in a pressure
vessel, 20g of moist 5%Pd/C catalyst was added and
stirred under an atmosphere of hydrogen at 3 bar and
50C for one hour. The reaction was cooled, filtered
and evaporated to give
133giV-(l-ben2ylpiperidin-4-yl)-2-amino-4-methylsulpho
nylaniline as a brown solid.Step 3: The crude material
from Step 2 (13Og) was stirred in 30OmL
trimethylorthoformate containing 4-toluenesulphonic
acid (8g) at 900C for one hour, and collecting the
methanol distillate. The reaction was cooled and
filtered to give 108g l-(l-benzylpiperidin-4-yl)-5-
methylsulphonyl-l H-benzimidazole as a brown solid.
Step 4: The crude material from Step 3 (10Og) was
dissolved in 1 litre of methanol in a pressure vessel,
2Og of moist 10% PdVC catalyst and 10OmL acetic acid
were added and stirred under an atmosphere of hydrogen
at 5 bar and 50C for 8 hours. The reaction was cooled,
filtered and evaporated. The residue was dissolved in
water and basified with sodium hydroxide solution,
extracted into dichloromethane, dried and evaporated.
The brown solid was triturated with isopropanol,
filtered, and washed with ether to give the title
compound (6Og) as a pale grey solid; NMR: 2.00(m, 4H),
2.75(m, 2H), 3.15(m, 2H), 3.20(s, 3H), 4.60(m, IH),
7.78 (dd, IH), 7.85(d, IH), 8.20(d, IH), 8.56(s, IH).
Method B
4-(3-wo-Propyl-5-methyl-[l,2,4]triazol-4-yl)-piperidin
e Step 1: To a solution of the 2-methyl-
-[l-(phenylmethyl)-4-piperidinyl]-propanamide (5.89g)
in pyridine (11.2mL) and chloroform (15mL) at O0C
under argon was added phosophorus oxychloride
(6.33mL). The mixture was allowed to warm to ambient
temperature and stirred for 24 hours then evaporated.
The residue was dissolved in chloroform (3OmL) and
acetic hydrazide (3.36g) added and the mixture heated
at reflux for 5 hrs, diluted with saturated sodium
hydrogen carbonate and extracted with dichloromethane,
dried (MgSO 4) and evepourated. The residue was
dissolved in 6M HCl (3OmL) and heated at reflux for 21
hours and then evaporated. Saturated potassium
carbonate (30OmL) was added and extracted with
dichloromethane, the organic layer was washed with
brine, dried (MgSO 4) and evaporated. The resulting
yellow oil was purified on silica (9Og) using 2% of a
7M 



ammonia solution in methanol in 98% dichloromethane to
give a yellow solid (3.04g); NMR(CDCl3) : 1.40 (d,
6H), 1.80 (m, 2H), 2.0-2.3 (m, 5H), 2.55 (s, 3H),
3.0-3.1 (m, 3H), 3.55 (s, 2H), 3.85 (m, IH) 7.25-7.35
(m, 5H). Step 2 : The iV-benzylpiperidine triazole
(3.03g) was dissolved in ethanol (5OmL) and 20%
palladium hydroxide (0.7Og) and ammonium formate
(3.22g) added and the mixture heated at reflux for 150
minutes. The suspension was filtered through celite
and the filtrate evaporated to give the product as a
yellow solid (2.2Og). NMR (CDCl3) : 1.2 (d, 6H), 1.7
(m, 2H), 1.9 (m, 2H), 2.1 (br s, IH), 2.4 (s, 3H), 2.6
(t, 2H), 3.0 (m, 2H), 3.1 (m, IH), 4.0 (m, IH). Method
C Preparation of 2-methyl-5-(methylsulfonyl)-l
-piperidin-4-yl-l H-benzimidazole Step 1: Preparation
offers-butyl
4-{[4-(methylsulfonyl)-3-mtrophenyl]amino}piperidine-l
carboxylate. To a solution of tert-butyl
4-aminopiperidine-l-carboxylate (1.36g) in dimethyl
sulphoxide (30ml) was added
2-fluoro-5-methylsulfonylnitrobenzene (1.5g) followed
by anhydrous potassium carbonate (4g) and the
resulting mixture was heated to 9O0C for 18 hours. The
mixture was cooled, quenched with water (100ml) and
extracted with ethyl acetate (x3). The organics were
dried and evaporated to dryness to give the title
compound, which was used without further purification.
Yield 2.72g. NMR (d6 DMSO) 1.4 (s, 9H), 1.55 (m, 2H)
1.95 (m, 2H), 2.5 (m, 2H), 3.9 (m, IH), 7.4 (d, IH),
7.9 (dd, IH), 8.3 (d, IH), 8.5 (d, IH). Step 2 :
Preparation of tert-butyl
4-[2-methyl-5-(methylsulfonyl)-l H-benzimidazol-lyl]
piperidine-
1-carboxylate4-{[4-(methylsulfonyl)-3-nitrophenyl]amin
o}piperidine-lcarboxylate (2g) in methanol / acetic
acid ( 100ml) was added trimethyl orthoacetate (0.7ml)
followed by a catalytic amount of 10% palladium on
carbon. The resulting mixture was placed under a
hydrogen atmosphere (3 bar) and heated to 8O0C for 16
hours. The mixture was cooled, filtered and evaporated
to dryness. The resulting solid was purified by
chromatography on silica eluting with a gradient of
dichloromethane to 5% methanol / dichloromethane to
give the title compound as a solid. Yield 1.32g. NMR
(d6 DMSO) 1.5 (s, 9H), 1.9 (m, 2H), 2.2 (m, 2H), 2.7
(s, 3H), 3.0 (m, 2H), 3.2 



(s, 3H), 4.15 (m, 2H), 4.65 (m, IH), 7.7 (dd, IH), 7.8
(d, IH), 8.05 (d, IH). Step 3: Preparation of
2-methyl-5-(methylsulfonyl)-l -piperidin-4-yl-
lH-benzimidazole The title compound was prepared in a
similar manner to Method O, Step 5. NMR (d6 DMSO) 2.2
(m, 2H), 2.85 (m, 2H), 2.9 (s, 3H), 3.15 (m, 2H), 3.3
(s, 3H), 3.5 (m, 2H), 5.0 (m, IH), 8.0 (dd, IH), 8.3
9s, IH), 8.7 (d, IH), 9.2 (d, IH), 9.9 (m, IH). Method
D 4-(3-Ben2yl-[l,2,4]oxadiazol-5-yl)-piperidine
hydrochloride This was prepared from
iV-hydroxy-2-phenylethanimidamide and
\-{tertbutoxycarbonyl) piperidine-4-carboxylic acid
using a similar method to that used to prepare 4-
{3-[4-(methylthio)benzyl]-l,2,4-oxadiazol-5-yl}piperid
ine hydrochloride (Method E, Steps 1, 2); NMR: 1.96
(2H, m), 2.15(2H, dd), 3.01(2H, t), 3.24 (2H, dd),
3.40 (IH, m), 4.09 (2H, s), 7.25 (5H, m), 9.31(2H, br
s); MS: 244 (MH+).Method E
4-{3-[4-(methylthio)benzyl]-l,2,4-oxadiazol-5-yl}piper
idine hydrochloride l-( t r
-Butoxycarbonyl)piperidine-4-carboxylic acid (1.0Og,
4.36mmol), 1- hydroxybenzotriazole (589mg, 4.36mmol)
and N-methylmorpholine(0.97mL, 8.72mmol) were
dissolved in dicloromethane (5OmL), under argon, and
(3- dimethylaminopropyl)carbodiimide hydrochloride
(921mg, 8.72mmol) andiV'-hydroxy-2-[4-
(methylthio)phenyl]ethanimidamide (855mg, 4.36mmol)
were added. The mixture was stirred at room
temperature for 92 hours. The organics were washed
with sodium hydroxide (0.1N) and citric acid (0.5M),
dried (phase separating filter) and the solvent
evaporated to give a yellow oil which was redissolved
in 1,4-dioxane (10OmL) and heated to reflux for 5
hours, cooled and the solvent evaporated and
chromatographed (50g Silica Isolute, eluent 20% ethyl
acetate / isohexane) to give a yellow oil, tert-butyl
4-{3-[4-(methylthio)benzyl]-
l,2,4-oxadiazol-5-yl}piperidine-l-carboxylate (920mg,
54%); NMR (CDCl3) : 1.46 (9H, s), 1.71-1.87 (2H, m),
2.03 (2H, m), 2.48 (3H, m), 2.92 (2H, t), 3.05 (IH,
m), 4.00 (2H, s), 4.07 (2H, m), 7.24 (4H, m). Step 2:
Acetyl chloride (86mL, 1.21mmol) was added dropwise to
methanol (0.5mL) and 



stirred for 10 minutes then added to r -butyl
4-{3-[4-(methylthio)benzyl]-l,2,4-oxadiazol-
5-yl}piperidine-l-carboxylate (237mg, O.blmmol) in
MeOH (5mL) and the mixture heated to 6O0C for lhour
and the solvents evaporated to give a the title
compound as a yellow powder, (199mg, 100%); MS: 290
(MH+). Method F
4-{3-[4-(Methylsulphonyl)benzyl]-l,2,4-oxadiazol-5-yl}
piperidine Step 1: t r t-Butyl
4-{3-[4-(methylthio)benzyl]-l,2,4-oxadiazol-5-yl}piper
idine-l-carboxylate (3.1Og, 7.96mmol) (Method E, Step
1) was dissolved in dichloromethane(lOOmL), at room
temperature, under argon. 3-Chloroperbenzoic acid (60%
wt, 6.87g, 23.88mmol) was added16 portionwise and
stirred for 1 hour. Sodium metabisulfite (IM, 25OmL)
was added and stirred and the organics separated and
washed with IN sodium hydroxide and brine, dried (MgSO
4) and solvents evaporated to a clear oil which
crystallised upon addition of diethyl ether (5OmL).
The solid was filtered, washed with a minimum of
diethyl ether and dried to give tert~bnty\
4-{3-[4-(methylsulfonyl)benzyl]-l,2,4-oxadiazol-5-yl}p
iperidine-l-carboxylate as a white fluffy solid
(2.6Ig, 78% yield); NMR (CDCl3) : 1.46 (9H, s), 1.61
(3H, s), 1.79 (2H, m), 2.04 (2H, m), 2.93 (2H, m),
3.04 (3H, s), 4.15 (2H ,s), 7.53 (2H, d), 7.90 (2H,
d). Step 2: Acetyl chloride (0.97mL, 11.86mmol) was
added dropwise to methanol (1OmL), stirred for 10
minutes and tert-butyl 4-
{3-[4-(methylsulfonyl)benzyl]-l ,2,4-oxadiazol-5-
yl}piperidine-l-carboxylate (2.5Og, 5.93mmol) was
added and the mixture heated to reflux for 2 hours.
The solvents were evaporated and the residue
triturated with diethyl ether, filtered and dried to
give the title compound as a fine white powder (2.05g,
97%); NMR 1.97 (2H, m), 2.17(2H, dd), 3.02(2H, m),
3.31 (2H, m), 3.41 (IH, m), 4.25 (2H, s), 7.59 (2H,
d), 7.89 (2H, d), 9.27(1H, br s), 9.35 (IH, br s); MS:
322 (MH+). Method G
l-[(3i?)-3-Chloro-3-phenylpropyl]-4-(3-isopropyl-5-met
hyl-4 H-l,2,4-triazol-4-yl)piperidine Step 1:
Potassium carbonate (276 mg) was added to a solution
of (3,S)-3-hydroxy-3- phenylpropyl
4-methylbenzenesulfonate (306 mg) and
4-(3-isopropyl-5-methyl-4 H-l,2,4- 



triazol-4~yl)piperidine (208 mg) in dioxane (5 ml) and
the mixture was heated and stirred at 100 0C for 11
hours. The reaction mixture was evaporated to dryness
and the residue was partitioned between
dichloromethane and water (20 ml of each). The organic
layer was collected and washed with water (1OmI),
brine (1OmI) and dried. The crude product was purified
by chromatography on silica eluted with a solvent
gradient (ethyl acetate- 30% methanol/ethyl acetate)
to give (l S)
-3-[4-(3-isopropyl-5-methyl-4H-l,2,4-triazol-4-
yl)piperidin-l-yl]-l-phenylpropan-l-ol, yield 104 mg,
M+H 343, NMR (CDCl3) : 1.37 (6H, d), 1.92 (4H, m),
2.03 (IH, m), 2.22 (3H, m), 2.52 (3H, s), 2.61 (IH,
m), 2.73 (IH, m), 3.01 (IH, d), 3.21 (IH, m), 3.32
(IH, d), 3.91 (IH, m), 4.92 (IH, dd), 7.22 (IH, m),
7.36 (4H, m).Step 2 : Triethylamine (127 ml) was added
to a solution of (l S) -3-[4-(3- -propyl-5-methyl-
4H-l,2,4-triazol-4-yl)piperidin-l-yl]-l-phenylpropan-l
-ol (238 mg) in dichloromethane (3 ml) at 0 C followed
by methanesulphonyl chloride (61 ml). The reaction
mixture was allowed to warm to room temperature and
was stirred for 48 hours. The reaction mixture was
diluted with an equal volume of dichloromethane and
washed with saturated ammonium chloride (2x10 ml) and
brine (10 ml) and dried. Evaporation of the solvent
gave the title compound, yield 252 mg, M+H 361. Method
H Preparation of (3i?)-3-(3,5-difluorophenyl)-3 -[I
-(methylsulfony l)piperidin-4-yl] propanal Step 1:
Preparation of
(2E)-3-[l-(methylsulfonyl)piperidin-4-yl]acryloyl
chloride. Oxalyl chloride (5.1 g) was added to a
solution of (2)-3-[l-
(methylsulfonyl)piperidin-4-yl]acrylic acid (9.4g) in
dichloromethane containing 2-3 drops of DMF and the
mixture was stirred at room temperature for 1.5 hours.
The reaction mixture was evaporated to dryness and the
residue obtained was used directly in the next step.
Step 2: Preparation of (4i?,55)-l,5-dimethyl-3-{(2
)-3-[l-(methylsulfonyl)piperidin-4-
yl]prop-2-enoyl}-4-phenylimidazolidin-2-one.Lithium
bis(trimethylsilyl)amide (8 ml of a IM solution in
THF) was added dropwise to a suspension of
(4R,5S)-l,5-dimethyl-4-phenyl-2-imidazolidinone
(1.52g) in THF (20 ml) under argon at - 1O0C. The
reaction mixture was stirred at -100C for 10 minutes,
allowed to warm to 0C and maintained at this
temperature for 10 minutes then cooled again to -10C. 



The solution of the acid chloride (2g dissolved in 10
ml of dichloromethane) prepared in Step 1 was added
dropwise and the reaction mixture was allowed to warm
to room temperature and washed with water (100 ml).
The aqueous extract was extracted with ethyl acetate
(3x50 ml) and the ethyl acetate extracts were dried
and the residue passed through a 9Og Biotage column
eluting with a solvent gradient (50% ethyl
acetate/isohexane - 70% ethyl acetate/isohexane).
Yield 1.89g. LC-MS MH+ 406, NMR (CDCl3) : 0.8 (d, 3H),
1.5-1.6 (m, 3H), 1.9 (m, 2H) 2.3 (m, IH), 2.7 (m, 2H),
2.75 (s, 3H), 2.8 (s, 3H), 3.75 (m, 2H), 3.9 (m, IH),
5.3 (d, IH), 6.85 (dd, IH), 7.1 (d, IH), 7.2-7.35 (m,
3H), 7.45 (d, IH). Step 3: Preparation of
(45',5i?)-l-{(3i?)-3-(3,5-difluorophenyl)-3-[l-
(methylsulfonyl)piperidin-4-yl]propanoyl}-3,4-dimethyl
-5-phenylimidazolidin-2-one. Step A: TMEDA ( 11.6g)
was added to a suspension of copper iodide (19.4g) in
THF (240 ml) under argon and the mixture was stirred
for 45 minutes then cooled to -70 0C. A solution of
3,5-difluorophenyl magnesium bromide in THF (201.1 ml
of a 0.5M solution in THF) was added over 10 minutes
and the mixture was stirred at -70 C for 30 minutes.
Step B: Di-"-butylboron triflate (100.7 ml of IM
solution in dichloromethane) was added to a suspension
of
(4i?,55)-l,5-dimethyl-3-{(2E)-3-[l-(methylsulfonyl)pip
eridin-4-yl]prop-2- enoyl}-4-phenylimidazolidin-2-one
(20.41g; Step 2) in THF maintained at -40 C and
stirring was continued for 10 minutes and the mixture
was cooled to -70 0C and added via a cannula to the
cuprate suspension prepared in step A. The reaction
mixture was stirred at -70 0C for 1 hour, allowed to
warm to room temperature, then saturated ammonium
chloride solution (200 ml) was added. The THF was
evaporated and ethyl acetate (200 ml) was added. Air
was blown through this mixture for 1 hour. The ethyl
acetate layer was collected and the aqueousportion was
extracted with ethyl acetate (2x100 ml). The combined
ethyl acetate extracts were washed with saturated
ammonium chloride solution (2x100 ml), dried and
evaporated to dryness. The residue was purified by
chromatography on silica eluting with a solvent
gradient of ethyl acetate- isohexane (1:1) to neat
ethyl acetate to give the title compound as a white
solid, yield 25g, NMR (CDCl3) 0.78 (d, 3H) 1.2-1.6 (m,
6H) 1.9 (m, IH) 2.4-2.65 (m, 2H) 2.75 (s, 3H) 2.85 (s,
3H) 3-3.2 (m, 2H) 3.7-3.9 (m, 4H) 5.2 (d, IH) 6.6(m,
3H) 6.85 (m, 2H) 



7.2 (m, 3H). Step 4: Preparation of
(3i?)-3-(3J5-difluorophenyl)-3-[l-(methylsulfonyl)pipe
ridin-4- yl]propan-l-ol Lithium borohydride (48 ml of
2M solution in THF) was added to a solution of
(4,S':,5i?)-l-{(3i?)-3-(3,5-difluoro
rhenyl)-3-[l-(methylsulfonyl)pi
reridin-4-yl]rroranoyl}-3,4-
dimethyl-5-rhenylimidazolidin-2-one (25g) in THF (200
ml) and the mixture was heated at 70C for 3 hours then
allowed to cool to room temperature and stirring was
continued for 16 hours. Ethanol was added carefully
(20 ml) and the reaction mixture was acidified to pH 4
by addition of 2M HCl. The THF was evaporated and the
residue dissolved in dichloromethane (100 ml) and this
was washed with water (100 ml) and dried. The solvent
was removed and the product was purified by
chromatography on a Biotage 65 column eluted with a
1:1 mixture of ethyl acetate/isohexane. Yield 13g, NMR
(CDCl3) 1.2-1.8 (m, 5H) 1.95-2.2 (m, 2H) 2.5-2.7 (m,
3H) 2.75 (s, 3H) 3.3-3.6 (m, 2H) 3.7 -3.9 (m, 2H) 6.65
(m, 3H). Step 5: Preparation of title compound
Dess-Martin periodinane (Ig) was added to a solution
of (R) 3-(N-methanesulphonylpiperidin-
4-yl)-3-(3,5-difluorophenyl)propanol (0.8g) in
dichloromethane (40 ml) and the mixture was stirred
for 1.5 hours. The reaction mixture was washed with 2M
NaOH (2x20 ml) and dried. The solution of the title
compound in dichloromethane was used in subsequent
reactions.In a similar manner but starting from
(2)-3-[l-(trifluoromethylsulfonyl)piperidin-4-
yl]acrylic acid in step 1 was prepared
(3i?)-3-(3,5-difluorophenyl)-3-[l-
(trifluoromethylsulfonyl)piperidin-4-yl]propanal.
Method I Preparation of 3-phenyl-3-(l
-ter?-butylcarbonyloxypiperidin-4-yl)propionaldehyde
Step 1: Preparation of l-te;
t-butylcarbonyloxy-4-benzoylpiperidine To a solution
of 4-benzoylpiperidine (6g, 26.5mmol) in 2M aqueous
sodium hydroxide (26.5mL) was added di- r -butyl
dicarbonate (5.79g, 26.5mmol) and the resulting
mixture was stirred at room temperature for 18h. The
solid product was isolated by filtration 



and dried under vacuum at 4O0C giving the sub-titled
compound (7g); NMR: 1.3-1.4 (m, HH) 1.7 (m, 2H) 2.9
(m, 2H) 3.6 (m, IH) 3.95 (m, 2H) 7.5-7.6 (m, 3H) 7.95
(d, 2H). Step 2 : Preparation of ethyl 3-phenyl-3-(l-
rt-butylcarbonyloxypi reridin-4-yl)acrylate To a
solution of triethylphosphonoacetate (6.2g, 27mmol) in
THF (10OmL) at O0C was added lithium
bis(trimethylsilyl)amide (32.5mL, IM, 32.5mmol). The
resulting mixture was stirred at O0C for 20min. l - r
-Butylcarbonyloxy-4-benzoylpiperidine (7g, 25mmol) was
added and the resulting mixture was stirred at room
temperature for 48h. The mixture wasevaporated and the
residue dissolved in ethyl acetate (20OmL). The
solution was washed with 2M hydrochloric acid (2 x
10OmL), dried and evaporated giving the sub-titled
compound. Step 3: Preparation of ethyl 3-phenyl-3-(l-
t r t-butylcarbonyloxypiperidin-4-yl)propionoate Ethyl
3-phenyl-3-(l-te/'
-butylcarbonyloxypiperidin-4-yl)acrylate (~25mmol) was
dissolved in ethanol (20OmL) and the solution purged
with argon. 20% Palladium hydroxide (2g) was added and
the resulting mixture was stirred at room temperature
under an atmosphere of hydrogen (balloon) for 72h. The
mixture was purged with argon, filtered and the
filtrate evaporated. The crude product was purified by
silica gel chromatography (eluent: isohexane then 35%
ethyl acetate in isohexane) to give the sub-titled
compound (5.3g). Step 4: Preparation of
3-phenyl-3-(l-ter
-butylcarbonyloxypiperidin-4-yl)propan-l-ol To a
solution of ethyl 3-pheny 1-3 -(I - /
-butylcarbonyloxypiperidin-4~yl)propionoate (5.3g,
14.6mmol) in THF (10OmL) was added lithium aluminium
hydride (14.6mL, IM, 14.6mmol) dropwise over 20min.
The resulting mixture was stirred at O0C for Ih. 2M
aqueous sodium hydroxide (2OmL) was added dropwise.
The mixture was filtered through Celite(r), washing
with ethyl acetate (3 x 25mL). The filtrate and
washings were combined and evaporated. The residue was
dissolved in ethyl acetate (10OmL) and the resulting
solution washed with water (3 x 5OmL), dried and
evaporated to give the sub-titled compound (4.6g);
NMR: 0.9-1 (m, 2H) 1.25 (m, IH) 1.35 (s, 9H) 1.5-2 (m,
5H) 2.6 (m, 2H) 3.1 (m, 2H) 3.8-4 (m, 2H) 4.2 (t,
IH).Step 5: Preparation of the title compound To a
solution of 3-phenyl-3-(l- r
-butylcarbonyloxypiperidin-4-yl)propan-l-ol (4.6g,
14.4mmol) in DCM (10OmL) was added Dess-Martin
periodinane (6.1g, 14.6mmol) and the 



resulting mixture was stirred at room temperature for
2h. The mixture was washed with 2M aqueous sodium
hydroxide (3 x 5OmL), dried and evaporated to give the
title compound. Method J Preparation of
4-(3-isopropyl-5-methyl-4
H-l,2,4-triazol-4~yl)-l-(3-phenyl-3-
piperidin-4-ylpropyl)piperidine Step 1: Preparation of
tert-butyl 4-{3-[4-(3-isopropyl-5-methyl-4
H-l,2,4-triazol-4- yl)piperidin-l -yl]-l
-phenylpropyl} piperidine-1 -carboxylate Sodium
triacetoxyborohydride (874 mg) was added to a solution
of 4-(3-isopropyl-5-
methyl-4H-1,2,4-triazol-4-yl)piperidine (572 mg) and
3-phenyl-3 -(1-tertbutylcarbonyloxypiperidin-
4-yl)propionaldehyde (800 mg, prepared by Method I,
Step 5) in dichloromethane (15 ml) at 0C followed by 5
drops of acetic acid. The mixture was allowed to warm
to room temperature and was stirred for 2 hours then
diluted with dichloromethane (100 ml) and washed with
2M NaOH (2x100 ml), water (100 ml) and brine (100 ml)
and dried. The residue obtained on removal of the
solvent was passed through a Biotage 4Og silica column
eluting with a mixture of 2% methanolic ammonia and
dichloromethane, yield 790 mg, NMR (CDCl3) : 0.97 (1H,
m), 1.14 (IH m), 1.30 (IH, m), 1.33 (6H, d), 1.40 (9H,
s), 1.56(IH, m), 1.67-2.10 (1OH, m), 2.33 (IH, m),
2.48 (3H, s), 2.50 (IH, t), 2.67 (IH, t), 2.96 (3H,
m), 3.80 (IH, m), 3.93 (IH, m), 4.09 (IH, m), 7.08
(2H, d), 7.19 (IH, t), 7.27 (2H, m). MS 510 (M+H).
Step 2: Preparation of the title compound The product
from step 1 was dissolved in dichloromethane (1.5 ml)
and trifluoroacetic acid (15 ml) was added and the
mixture was allowed to stand for 1 hour. The reaction
mixture was evaporated to dryness and the residue was
dissolved in 2M NaOH (50 ml) and this solution was
extracted with dichloromethane (2x50 ml). The organics
were evaporated to dryness to give the title compound
as a yellow oil, yield 578 mg, NMR (CDCI3) : 1.11 (IH,
m), 1.29 (IH, m), 1.31 (6H, d), 1.55 (IH, m),
1.66-2.20 (1OH, m), 2.33 (IH, m), 2.48 (IH, m), 2.49
(3H, s), 2.62 (IH, t), 2.98 (4H, m), 3.18 (IH, m),
3.60 (2H, m), 3.80 (2H, m), 7.08 (2H, d), 7.19 (IH,
t), 7.28 (2H, m). 



Method K Preparation of ethyl
2-piperidin-4-yl-l,3-thiazole-4-carboxylate Step 1:
Preparation of benzyl
4-[4-(ethoxycarbonyl)-l,3-thiazol-2-yl]piperidine-lcar
boxylate Ethyl bromopyruvate (1.61 ml) was added to a
suspension of benzyl 4-
(aminocarbonothioyl)piperidine-l-carboxylate [CAS
number 167757-46-2] (2.32 g) in ethanol (25 ml) and
the mixture was stirred for 6 hours. The residue
obtained on removal of the solvent was used directly
in Step 2.Step 2: Preparation of title compound The
product from step 1 was added to 33% HBr in acetic
acid (35 ml) and the mixture was stirred for 1 hour. A
further aliquot of HBr in acetic acid was added and
stirring was continued for 1 hour. The reaction
mixture was diluted with diethyl ether (100 ml) and
the solids filtered. The solid was dissolved in
dichloromethane (100 ml) and triethylamine (2 ml) and
MP-carbonate (1Og) were added and the mixture was
stirred for 16 hours, filtered and the filtered resin
was washed with a mixture of methanol/dichloromethane
(1:9) (2x50 ml). The residue obtained on removal of
the solvent was subjected to the scavenging process
two more times. Removal of the solvent gave the title
compound as a yellow oil, yield 1.8g. NMR (CDCl3) :
1.41 (3H, t), 1.84 (2H, m), 2.1 1 (2H, d), 2.82 (2H,
t), 3.30 (3H, m), 4.42 (2H, quart), 8.05 (IH, s). MS
241 (M+H). Method L Preparation of
(3i?)-3-(3,5-difluorophenyl)-3-(tetrahydro-2
H-pyran-4-yl)propanal Step 1: Preparation of
(2E)-3-(tetrahydro-2 H-pyran-4-yl)acrylic acid A
mixture of tetrahydro-2 H-pyran-4-carboxaldehyde
(2.47g), malonic acid (2.26g) and piperidine (0.2ml)
in pyridine (15ml) was heated to 1000C for 4 hours.
The reaction mixture was concentrated and partitioned
between ethyl acetate (100ml) and IN HCl. The organic
layer was dried and evaporated to give the title
compound, yield 2.77g. NMR CDCl3 1.4-1.8 (m, 4H), 2.4
(m, IH), 3.4 (m, 2H), 4.0 (m, 2H), 5.8 (d, IH), 7.0
(dd, IH). Step 2: Preparation of
(4i?,55)-l,5-dimethyl-4-phenyl-3-[(2)-3-(tetrahydro-2
H-pyran-4- yl)prop-2-enoyl]imidazolin-2-oneStep A: To
a solution of
(2is)-3-(tetrahydro-2H-pyran-4-yl)acrylic acid (2.76g)
in anhydrous 



THF (25ml) was added l-chloro- N,
r-2-trimethyl-l-propenylamine (2.31ml) and the
resulting mixture was stirred for 3 hours. Step B: To
a suspension of
(4R,5S)-1,5-dimethyl-4-phenyl-2-imidazidinone (3.32g)
in THF (25ml), cooled to 50C, was added dropwise
lithium bis(trimethylsilyl)amide (19.2ml of a IM
solution in THF) under argon. The reaction mixture was
stirred for 30 minutes before the addition of the
solution of the acid chloride from Step A. The
resulting mixture was stirred at room temperature for
18 hours. The reaction was quenched with 50% brine
(100ml) and extracted with ethyl acetate (3x1 00ml)
and the ethyl acetate extracts were dried and
evaporated. The residue was recrystallised from
ethanol to give the title compound, yield 3.46g. MR
CDCl3 0.8 (d, 3H), 1.4-1.7 (m, 4H), 2.35 (m,lH), 2.8
(s, 3H), 3.35 (m, 2H) 3.9 (m, 3H), 5.3 (d, IH), 6.85
(dd, IH), 7.1 (m, 2H), 7.25 (m, 3H), 7.4 (d, IH). Step
3: Preparation of
(4"S',5i?)-l-[(3i?)-3-(3,5-difluorophenyl)-3-(tetrahyd
ro-2H-pyran-4-
yl)propanoyl]-3,4-dimethyl-5-phenylimidazolidin-2-one
To a suspension of copper iodide (931mg) in anhydrous
THF (60ml) under argon was added TMEDA (0.81ml) and
the resulting mixture was stirred for 20 minutes. The
reaction mixture was cooled to -7O0C and
3,5-difluorophenyl magnesium bromide (9.8ml of 0.5M
solution in THF) was added dropwise and the mixture
was stirred for a further 1 hour. Apreformed solution
of
(4i?,55)-l,5-dimethyl-4-phenyl-3-[(2E)-3-(tetrahydro-2
H-pyran-4- yl)prop-2-enoyl]imidazolin-2-one (800mg)
and dibutylboron triflate (2.93ml of IM solution in
dichloromethane) in dichloromethane (2ml) was added
dropwise to the mixture. The reaction mixture was
stirred for 1 hour at -7O0C and allowed to warm to
room temperature, then saturated ammonium chloride
(100ml) and ethyl acetate (200ml) was added. Air was
blown through the mixture for 1 hour. The ethyl
acetate was collected and the aqueous layer was
extracted with ethyl acetate (2x1 00ml). The combined
ethyl acetate layers were washed with water, saturated
EDTA, dried and evaporated to dryness. The residue was
purified by chromatography on silica eluting with a
solvent gradient of isohexane to 75% ethyl acetate /
isohexane to give the title compound as a solid. Yield
887mg. M+H 443. NMR CDCl3 0.8 (d, 3H), 1.2-1.5 (m,
3H), 1.7 (m, 2H), 2.85 (s, 3H) 3.0 (m, IH), 3.15-3.4
(m, 3H), 3.8-4.0 (m, 



4H), 5.2 (d, IH), 6.6-6.7 (m, 3H), 6.85 (m, 2H), 7.2
(m, 3H). Step 4: Preparation of
(3i?)-3-(3,5-difluorophenyl)-3-(tetrahydro-2
H-pyran-4-yl)propan-l-ol Lithium borohydride (1.5ml of
2M solution in THF) was added to a solution of
(45',5i?)-l-[(3i?)-3-(3,5-difluorophenyl)-3-(tetrahydr
o-2 H-pyran-4-yl)propanoyl]-3,4-
dimethyl-5-phenylimidazolidin-2-one (882mg) in
anhydrous THF (20ml) and the mixture was heated to
6O0C for 2 hours. The reaction mixture was cooled and
quenched with saturated ammonium chloride and ethyl
acetate and stirred for 20 minutes. The organic layer
was dried and evaporated to dryness. The residue was
purified by chromatography on silica eluting with a
gradient of ethyl acetate and isohexane (10:90 to
50:50) to give the title compound as an oil. Yield
345mg. NMR CDCl3 1.2-1.4 (m, 2H), 1.6-1.85 (m, 4H),
2.15 (m, IH), 2.5 (m, IH), 3.25-3.6 (m, 4H), 3.9 (m,
IH), 4.05 (m, IH), 6.7 (m, 3H). Step 5 : Preparation
of the title compound Dess-Martin periodinane (628mg)
was added to a solution of (3i?)-3-(3,5-
difluorophenyl)-3-(tetrahydro-2
-pyran-4-yl)propan-l-ol (345mg) in dichloromethane
(lOml)and the mixture was stirred for 2 hours. The
reaction mixture was washed with IN NaOH (10ml) and
dried. The solution of the title compound in
dichloromethane was used in subsequent reactions. In a
similar manner, but using 3,5-dichlorophenyl magnesium
bromide in Step 3 was prepared
(3i?)-3-(3,5-dichlorophenyl)-3-(tetrahydro-2
H-pyran-4-yl)propanal. Method M Preparation of
(2E)-3-[(25)-2-methyltetrahydro-2 H-pyran-4-yl]acrylic
acid Step 1: Preparation of (2S, 4
/Z)-4-(methylmethylene)-2-methyltetrahydro-2 H-pyran
To a suspension of (methoxymethyl)triphenyl phosphine
chloride (32g) in anhydrous THF (160ml), cooled to
-1O0C, was added dropwise sodium bis(trimethylsilyl)
amide (46.7ml of 2M solution in THF). The reaction
mixture was stirred for 1 hour and then a solution of
(2S) -2-methyltetrahydro-4H-pyran-4-one (7.Ig) in
anhydrous THF (20ml) was added over 5 minutes. The
resulting mixture was allowed to warm to room
temperature and stirred for 3 hours. The reaction was
quenched with water (50ml) and extracted with diethyl
ether 



(3x1 00ml). The organics were dried and evaporated to
dryness. The resulting gum was treated with diethyl
ether and filtered. The organics were evaporated to
dryness and the resulting residue was purified by
chromatography on silica eluting with ethyl acetate /
isohexane (1:9) to give the title compound (~1 :1 E/Z
mixture of isomers) as an oil. Yield 6.22g. NMR CDCl
1.1 (dd, 3H), 1.45-2.1 (m, 3H), 2.4-2.55 (m, IH), 3.2
(m, 2H), 3.4 (s, 3H), 3.85 (m, IH) 5.7 (m, IH).Step 2:
Preparation of
(2<S)-2-methyltetrahydro-2H-pyran-4-carboxaldehyde A
mixture of (2S, 4
/Z)-4-(methylmethylene)-2-methyltetrahydro-2 H-pyran
(6.22g) and formic acid (40ml, 88%) in water (20ml)
was heated, under argon, to 900C for 6 hours. The
reaction mixture was cooled, neutralised with 6N
sodium hydroxide and extracted with diethyl ether (3x1
50ml). The organics were dried and evaporated to
dryness. The residue was purified by chromatography on
silica eluting with ethyl acetate / isohexane (3:7) to
give the title compound (4:1 mixture of cis /trans
isomers) as an oil. Yield 4.065g. NMRCDCl 3 1.25-1.4
(m, 4H), 1.5-2.2 (m, 3H), 2.45-2.7 (m, IH), 3.4 3.5
(m, 2H), 3.85-4.1 (m, IH), 9.65 (s, CHO cis), 9.8 (s,
CHO trans). Step 3 : Preparation of the title compound
A mixture of
(2<S)-2-methyltetrahydro-2H-pyran-4-carboxaldehyde
(4.0), malonic acid (6.495g) and piperidine (0.1ml) in
pyridine (10ml) was heated to 1000C for 4 hours. The
reaction mixture was concentrated and partitioned
between ethyl acetate (100ml) and IN HCl. The organic
layer was dried, evaporated and recrystallised form
toluene to give the title compound. Yield 2.48g. NMR
CDCl3 1.2 (m, 4H), 1.5 (m, 1H), 1.7 (m, 2H), 2.45 (m,
IH), 3.5 (m, 2H), 4.05 (m, IH), 5.8 (d, IH), 7.0 (dd,
IH). In a similar manner, but starting from
2,6-dimethyltetrahydro-4 H-pyran-2-one, was prepared
(2)-3-(2,6-dimethyltetrahydro-2 H-pyran-4-yl)acrylic
acid. NMR CDCl3 1.05 (m, 2H), 1.2 (m, 6H), 1.7 (m,
2H), 2.5 (m, IH), 3.5 (m, 2H), 5.8 (d, IH), 7.0 (dd,
IH)Method N Preparation of 3-(3-isopropyl-5-methyl-4
H-l,2,4-triazol-4-yl)-exo-8-azabicyclo[3.2. l]octane
Step 1: Preparation of
8-benzylbicyclo[3.2.1.]octan-3-one A solution of
2,5-dimethoxytetrahydrofuran (22.2ml) in 0.1M HC1was
refluxed for 1 



hour and then cooled to 0 0C. l^-Acetonedicarboxylic
acid (25g), benzylamine (15.6ml) and 10% sodium
acetate (95ml) were added in one portion and the
resulting mixture was stirred at room temperature for
1 hour, followed by heating to 50 C for 5 hours. The
reaction mixture was cooled, basified with 2M sodium
hydroxide and washed with water. The organics were
dissolved in IM hydrochloric acid and washed with
dichloromethane. The aqueous layer was rebasified with
2M sodium hydroxide and extracted with ethyl acetate
(3x1 00ml). The organic extracts were dried and
evaporated to dryness to give the title compound as a
brown oil which was used without further purification.
Yield 13.66g, M+H 216. Step 2: Preparation of
8-benzylbicyclo[3.2.1.]octan-3-one-(9-methyloximeTo a
solution of 8-ben2ylbicyclo[3.2.1.]octan-3-one
(13.66g) in ethanol (250ml) was added pyridine
(5.69ml) followed by hydroxy lamine hydrochloride
(4.85g) and the resulting mixture was refluxed for 18
hours. The reaction mixture was allowed to cool to
room temperature and then partitioned between water
and dichloromethane. The organic layer was dried and
evaporated to give the title compound as a brown solid
which was used without further purification. Yield
10.79g. M+H 231. Step 3: Preparation of
8-benzyl-8-azobicyclo[3.2.1]octan-3-exo-amine A
solution of 8-benzylbicyclo[3.2.
l.]octan-3-one-6"-methyloxime (27.78g) in pentanol
(500ml) was heated to 1650C. Sodium (1Og) was added
portionwise over 6 hours. The reaction was heated for
a further 4 hours and then cooled to 5 0C. The
reaction was acidified with 6M hydrochloric acid and
the phases separated. The aqueous extracts were
basified with sodium hydroxide and extracted with
ethyl acetate (3x100 ml). The combined organic
extracts were dried and evaporated to dryness to give
the title compound as a pale brown oil. Yield 20.21g.
M+H 217. Step 4: Preparation
ofiV-(8-benzyl-8-azabicyclo[3.2.1]oct-3-yl-exo)-2-meth
ylpropanamide To a solution of
8-benzyl-8-azobicyclo[3.2. l]octan-3-ex-amine (1Og) in
DMF (20ml) was added triethylamine (9.7ml) and
isobutyric acid (6.43ml) followed by O-(7-
azabenzotriazol-lyl)-iV,iV,iV'iV'-tetramethyluronium
hexafluorophosphate (HATU, 26.36g) and the resulting
mixture was allowed to stir for 18 hours. The reaction
mixture was poured 



onto water and extracted with ethyl acetate (3x50 ml).
The organics were extracted with 6M hydrochloric acid.
The acid extracts were basified with sodium hydroxide
and then extracted with ethyl acetae (3x50 ml). The
organic extracts were dried and evaporated to dryness
to give the title compound as a pale brown solid.
Yield 5.99g. M+H 287; NMR CDCl 1.1 (d,6H), 1.5 (m,
2H), 1.6-2.05 (m, 6H), 2.3 (m, IH), 3.2 (m, 2H), 4.2
(m, IH), 5.2 (m, IH), 7.2- 7.4 (m, 5H). Step 5 :
Preparation of
8-ben2yl-3-(3-isopropyl~5-methyl-4H-l,2,4-triazol-4-yl
)-exo-8- azabicyclo[3.2.1]octane Phosphorous
oxychloride (13ml) was added slowly to a solution of
N-(8-benzyl-8-
azabicyclo[3.2.1]oct-3-yl-exo)-2-methylpropanamide
(13.27g) in pyridine (25ml) and chloroform (50ml) at 0
0C. The reaction mixture was allowed to warm to room
temperature and stirred for 18 hours. The mixture was
evaporated and azeotroped with toluene. The residue
was dissolved in chloroform (50ml) and
diisopropylethylamine (24ml) and acetic anhydride (5.
15g) and the resulting mixture was refluxed for 18
hours. Saturated aqueous sodium carbonate (250ml) was
added and the product was extracted with
dichloromethane. The organic extracts were dried and
evaporated. The residue was dissolved in 6M
hydrochloric acid and refluxed for 18 hours. The
reaction mixture was allowed to cool to room
temperature, basified with 6M sodium hydroxide,
extracted with dichloromethane (3x50 ml), dried and
evaporated to dryness. The residue was purified by
column chromatography on silica eluting with a
gradient of dichloromethane to 5% (7M NH3 in methanol)
in dichloromethane to give the title compound as an
off white solid. Yield 2.3Ig. M+H 325. NMR CDCl3 1.4
(d, 6H), 1.7 (m, 4H), 2.1-2.4 (m, 4H), 2.6 (s, 3H),
3.05 (m, IH), 3.4 (bs, 2H), 3.6 (s, 2H), 4.3 (m, IH),
7.2-7.4 (m, 5H). Step 6: Preparation of
3-(3-isopropyl-5-methyl-4H-l,2,4-triazol-4-yl)-exo-8-
azabicyclo[3.2. l]octaneTo a solution of
8-ben2yl-3-(3-isopropyl-5-methyl-4
H~l,2,4-triazol-4-yl)-exo-8- azabicyclo[3.2.1]octane
(2.3g) in ethanol (70ml) was added 20% palladium
hydroxide (230mg) and the resulting mixture was
stirred under a hydrogen atmosphere for 18 hours. The
reaction mixture was filtered and evaporated to give
the title compound as a white solid. 



Yield 1.88g. NMR CDCl3 1.4(d, 6H), 1.7-1.8 (m, 4H)
1.95 (m, 2H), 2.1-2.3 (m, 4H), 2.55 (s, 3H), 3.05 (m,
IH), 4.35 (m, IH). Method O Preparation of
3-piperidin-4-yl-3H-imidazo[4,5-c]pyridine Step 1:
Preparation of 3-fluoro-4-nitropyridine-iV-oxide To
3-fluoropyridine-iV-oxide (5.0g) was added carefully
concentrated sulphuric acid (8ml), keeping the
temperature below 50C and then a mixture of fuming
nitric acid (5. 5ml) in concentrated sulphuric acid
(8ml) was added dropwise over 15 minutes. The
resulting mixture was heated to 9O0C for 90 minutes.
The mixture was cooled, poured onto 20Og of ice and
extracted with dichloromethane (x3). The combined
organic extracts were dried and evaporated to give the
title compound as a yellow solid, yield 3.64g, which
was used without further purification. NMR (d6 DMSO)
8.2 (m, 2H), 8.9 (m, IH). Step 2: Preparation of
tert-butyl
4-[(4-nitro-l-oxidopyridin-3-yl)amino]piperidine-lcarb
oxylate.To a mixture of
3-fluoro-4-nitropyridine-iV-oxide (3.46g) and
te/t-butyl 4- aminopiperidine-1-carboxylate (2.745g)
in acetonitrile (150ml) was added anhydrous potassium
carbonate (2.74g) and the resulting mixture was
refluxed for 8 hours. The mixture was filtered and
washed well with dichloromethane. The organics were
concentrated to dryness and the residue was purified
by column chromatography eluting with a mixture of
ethyl acetate and dichloromethane (1:1) to give the
titled compound as a yellow solid. Yield 3.25g. NMR
(d6 DMSO) 1.4 (s, 9H), 1.5 (M, 2H), 1.9 (m, 2H), 2.95
(m, 2H), 3.9 (m, 3H), 7.5 (dd, IH), 7.85 (d, IH) 8.05
(d, IH) 8.4 (d, IH). Step 3 : Preparation of t t-butyl
4-[(4-aminopyridin-3-yl)amino]piperidine-l-carboxylate
To a solution of tert-butyl
4-[(4-nitro-l-oxidopyridin-3-yl)amino]piperidine-lcarb
oxylate (4g) in methanol (100ml) was added 10%
palladium on carbon (50mg) and the mixture was placed
under a hydrogen atmosphere (60psi) for 48 hours. The
mixture was filtered through Celite and evaporated to
dryness to give the title compound as a solid, which
was used without further purification. Yield 3.21g. MS
293 (M+H). Step 4: Preparation of r t-butyl
4-(3H-imidazo[4,5-c]pyridine-3-yl)piperidine-l-carboxy
late 



To tert-butyl
4-[(4-nitro-l-oxidopyridin-3-yl)amino]piperidine-l-car
boxylate (1.6g) in toluene (3ml) was added trimethyl
orthoformate (3.6ml) followed by p-toluenesulfonic
acid(105mg) and the resulting mixture was heated to
1050C for 4 hours. The mixture was cooled and
partitioned between ethyl acetate (75ml) and water
(75ml). The organic layer was washed with brine, dried
and evaporated to dryness to give the title compound
as a solid. Yield 1.18g. NMR(CDCL 3) 1.5 (s, 9H), 2.1
(m, 2H), 2.25 (m, 2H), 3.0 (m, 2H), 4.4 (m, 3H), 7.7
(dd, IH), 8.1 (s, IH), 8.5 (d, IH), 8.9 (s, IH). In a
similar manner, but using trimethyl orthoacetate, was
prepared r -butyl 4-(2-
methyl-3H-imidazo[4,5-c]pyridine-3-yl)piperidine-l-car
boxylate. NMR (CDCl3) 1.55 (s, 9H), 1.95 (m, 2H), 2.4
(m, 2H), 2.7 (s, 3H), 2.9 (m, 2H), 4.4 (m, 3H)5 7.6
(d, IH), 8.4 (d, IH), 8.85 (s, IH). Step 5 :
Preparation of
3-piperidin-4-yl-3H-imidazo[4,5-c]pyridine To a
solution of t r -butyl
4-(3H-imidazo[4,5-c]pyridine-3-yl)piperidine-lcarboxyl
ate (1.12g) in 1,4 dioxan (10ml) was added 4M
hydrochloric acid in dioxin (10ml) and the resulting
mixture was stirred for 3 hours. Diethyl ether (30ml)
was added and the mixture was filtered and washed with
diethyl ether (50ml) to give the title compound which
was used without further purification. Yield l.lg. NMR
(d6 DMSO) 2.35 (m, 2H), 2.5 (m, 2H), 3.1 (m, 2H), 3.5
(m, 2H), 5.05 (m, IH), 8.3 (d, IH), 8.65 (d, IH), 9.3
(bd, 2H), 9.9 (s, IH). In a similar manner but
starting from tert-butyl 4-(2-methyl-3H~imidazo[4,5-
c]pyridine-3-yl)piperidine-l-carboxylate was prepared
2-methyl-3-piperidin-4-yl-3 Himidazo[ 4,5-c]pyridine.
NMR (d6 DMSO) 2.15 (m, 2H), 2.75-2.8 (m, 2H), 2.8 (s,
3H), 3.15 (m, 2H), 3.5 (m, 2H), 5.05 (m, IH), 8.15 (d,
IH), 8.55 (d, IH), 9.4 (bd, IH), 9.85 (bd, IH), 10.0
(s, IH). Preparation of l-piperidine-4-yl-l
H-irnidazo[4,5-c]pyridineIn a similar manner to Steps
2-5 but using 4-methoxy-3-nitropyridine hydrochloride
was prepared the title compound. NMR (CDCl3) 2.1 (m,
4H), 2.85 (m, 2H), 3.3 (M, 2H), 4.3 (m, IH), 7.4 (dd,
IH) 8.05 (s, IH), 8.45 (d, IH), 9.1 (s, IH). Method P 



Preparation of 4-[3-methyl-5-(trifluoromethyl)-4
-l,2,4-triazol-4-yl]piperidine Step 1: Preparation of
l-benzyl-4-[3-methyl-5-(trifluoromethyl)-4
H-l,2,4-triazol-4- yl]piperidine Phosphorous
oxychloride (13.0 ml) was added dropwise to a mixture
of TV-(Ibenzylpiperidin- 4-yl)acetamide (10.75g) in
chloroform (30 ml) containing pyridine (22.5 ml) at 0
0C under an argon atmosphere. The reaction mixture was
allowed to warm to room temperature and stirring was
continued for 12 hours. The reaction mixture was
evaporated to dryness under vacuum and the residue was
azeotroped with toluene (100 ml). The residue obtained
was dissolved in chloroform (30 ml), trifluoro acetic
acid hydrazide (8.89g) was added and the mixture was
heated under reflux for 4 hours. The reaction mixture
was allowed to cool and saturated aqueous sodium
bicarbonate (100 ml) was added and the mixture was
extracted with dichloromethane (3x100 ml) and the
cobined extracts were dried. The residue obtained on
removal of the solvent was stirred with 2M HCl (65 ml)
for 2 hours. The reaction mixture was evaporated to
dryness and the residue partitioned between saturated
aqueous potassium carbonate (100 ml) and
dichloromethane (100 ml). The aqueous portion was
extrated with dichloromethane (2x100 ml), the combined
organic extracts were dried and evaporated to dryness
to give a brown solid, yield 2.97g, NMR (CDCl 3); 1.90
(2H, d), 2.08 (4H, m), 2.64 (3H, s), 3.04 (2H, d),
3.58 (2H, s), 4.16 (IH, m), 7.30 (5H, m).Step 2 :
Preparation of the title compound A solution of
l-benzyl-4-[3-methyl-5-(trifiuoromethyl)-4
H-l,2,4-triazol-4- yl]piperidine (2.97g) in ethanol
(45 ml) was hydrogenated under a hydrogen filled
ballon using 20% palladium hydroxide on charcoal as
catalyst. The mixture was filtered through celite and
evaporated to dryness to give the title compound,
yield 2.14g, LC-MS M+H 235, NMR (CDCl3); 1.90 (2H, d),
2.16 (2H, m), 2.42 (IH, br N-H), 2.66 (3H, s), 2.78
(2H, t), 3.32 (IH, d), 4.26 (IH, m). In an analogous
manner using N-8-azabicyclo[3.2.
l]oct-3-(exo)-ylacetamide as starting material there
is obtained 3-(exo)-[3-methyl-5-(trifluoromethyl)-4
H-l,2,4-triazol-4- yl]-8-azabicyclo[3.2.1]octane. 



NMR (CDCl3) : 1.4-1.8 (m, 9H), 2.0 (m, 4H), 2.2-2-3
(m, 4H), 2.6 (m, 2H), 2.7 (s, 3H), 2.75 (m, IH), 2.8
(s, 3H), 3.35 (m, 2H), 3.8 (m, IH), 3.9 (m, IH) 4.6
(m, IH), 6.7-6.8 (m, 3H). MS (ES) 576 (M+H)+ In an
analogous manner but using 2,2-difluoroacetohydrazide
(Method X) instead of trifluoro acetic acid hydrazide
and7V-(8-benzyl-8-azabicyclo[3.2.1]oct-3-(exo)-yl)acet
amide in step 1 was prepared
3-(exo)-[3-methyl-5-(difluoromethyl)-4
H-l,2,4-triazol-4-yl]-8- azabicyclo[3. 2.1] octane.
NMRDMSO: 2.0 (m, 6H), 2.4 (t, 2H), 2.58 (s, 3H), 4.18
(m, 2H), 4.58 (m, IH), 7.78 (t, IH). M+H 243. In an
analogous manner but using acethydrazide instead of
trifluoro acetic acid hydrazide
andiV-(8-benzyl-8-azabicyclo[3.2.1]oct-3-(exo)-yl)acet
amide in step 1 was prepared 3-(exo)-[3,5-dimethyl-4
H-l,2,4-triazol-4-yl]-8-azabicyclo[3.2.1]octane. NMR
(DMSO) 1.70 (m, 6H), 1.95 (td, 2H), 2.90 (s, 6H), 3.50
(s, 2H), 4.20 (m, IH). M+H 207. In an similar manner
but starting
fromiV-(8-benzyl-8-azabicyclo[3.2.1]oct-3-(exo)-
yl)propanamide and using acethydrazide instead of
trifluoro acetic acid hydrazide in step 1 was prepared
3-(exo)-(3-ethyl-5-methyl-4
H-l,2,4-triazol-4-yl)-8-azabicyclo[3.2.1]octane. MS
221 (M+H)In an similar manner but starting
fromiV-(8-ben2yl-8-azabicyclo[3.2.1]oct-3-(exo)-
yl)cyclopropanecarboxamide and using acethydrazide
instead of trifluoro acetic acid hydrazide in step 1
was prepared 3-(exo)-(3-cyclopropyl-5-methyl-4
H-l,2,4-triazol-4-yl)-8- azabicyclo[3.2. ljoctane. NMR
(DMSO) 1.1-1.3 (m, 4H), 1.8-2.1 (m, 6H), 2.3-2.5 (m,
4H), 2.6 (s, 3H), 3.8-3.9 (m, 2H), 4.6 (m, IH). M+H
233 Method O 



Preparation of 1-piperidin-4-yl-
1,3-dihydro-2H-imidazol-2-one Aminoacetaldehyde
dimethylacetal (1.2g) was added to a solution of
benzyl 4- isocyanatopiperidine-1-carboxylate (3g) in
THF (100 ml) and the mixture was stirred for 3 hours.
20% Palladium on charcoal (500mg) was added and the
mixture was hydrogenated under a hydrogen filled
balloon. The catalyst was filtered through Celite and
the residue was evaporated to dryness then dissolved
in ethanol and subjected to repeat hydrogenation with
fresh palladium on charcoal catalyst (500 mg). The
catalyst was filtered through Celite and the residue
was evaporated to dryness then dissolved in 2M HCl (50
ml) and allowed to stand for 4 hours. The reaction
mixture was basified with 2M NaOH (50 ml) and
evaporated to dryness using toluene (100 ml) to
azeotrope final traces of solvent. The residue was
triturated with methanol (100ml) and filtered. The
filtrate was evaporated to dryness to give the title
compound as an off-white solid, yield 2.2g, NMRDMSO D6
(Part spectrum some peaks obscured by DMSO): 1.3-1.8
(m, 5H) 3 (m, 2H) 3.9 (m, IH) 6.3 (d, IH) 6.4 (d, IH)
9.9 (s broad, IH). In an analogous manner using
(2,2-dimethoxy-l-methylethyl)amine as starting
material there is obtained
4-methyl-l-piperidin-4-yl-l,3-dihydro-2
H-imidazol-2-one, NMR DMSO D6 (Part spectrum DMSO D6
obscures some peaks) 1.3-1.8 (m, 5H) 3 (m, 2H) 3.9 (m,
IH) 6.3 (d, IH) 6.4 (d, IH) 9.9 (s broad, IH).Method R
Preparation of l-piperidin-4-ylimidazolidin-2-one Step
1: Preparation of benzyl
4-(2-oxoimidazolidin-l-yl)piperidine-l-carboxylate
2-Chloroethylisocyanate (2.23g) was added to a
solution of ben l 4-aminopiperidine- 1-carboxylate
(5g) (CAS 120278-07-1) in THF (100 ml) and the mixture
was stirred at room temperature for 1 hour. Lithium
bis(trimethylsilyl)amide (21 ml of IM solution in THF)
was added and stirring was continued for 16 hours. The
clear solution was evaporated to dryness and the
residue was dissolved in dichloromethane (50 ml) and
the solution was washed with 2M HCl (2x50 ml) and
dried. The residue obtained on evaporation of the
solvent was purified by chromatography on silica
eluting with a solvent gradient of 30% ethyl
acetate/isohexane - 



ethyl acetate, yield 3.2g. Step 2: Preparation of the
title compound A solution of benzyl
4-(2-oxoimidazolidin-l-yl)piperidine-l-carboxylate
(3.2g) in ethanol (200 ml) was hydrogenated under a
hydrogen filled balloon with 20% palladium on charcoal
as catalyst. The catalyst was filtered and the
filtrate evaporated to dryness to give the title
compound as a white solid, yield 1.6g. Method S
Preparation of
l-[4-(methylsulphonyl)ben2yl]-3-piperidin-4-ylimidazol
idin-2-oneStep 1: Preparation of
l-(l-benzylpiperidin-4-yl)-3-[4-(methylsulphonyl)benzy
l]-l,3-dihydro- 2H-imidazol-2-one Trimethylsilyl
chloride was added to a suspension of potassium iodide
(2.47g) in acetonitrile (40 ml) and the mixture was
stirred for 1 hour. A solution of benzyl 4- {3-[4-
(methylsulphonyl)ben2yl]-2-oxo-2,3-dihydro-l
H-imidazol-l-yl}piperidine-l-carboxylate (1.4g) in
acetonitrile (10 ml) was added and stirring was
continued for 8 hours. The solvent was evaporated and
the residuewas suspended in 2M NaOH and extracted with
dichloromethane (4x50 ml). The combined
dichloromethane extracts were dried and the solvent
was evaporated. The residue was redissolved in
dichloromethane (20 ml) and poured on to a 2Og SCX2
cartridge and eluted with methanol (5x20 ml) and IM
ammonia in methanol (5x20 ml). The combined methanolic
ammonia washings were evaporated, yield 1.2g, NMR
CDCl3 1.6-2.2 (m, 7H) 2.9 (m, 3H) 3.1 (s, 3H) 4.9 (s,
2H) 6.1 (d, IH) 6.3 (d, IH) 7.3 (m, 5H) 7.4 (d, 2H)
7.9 (d, 2H). The benzyl
4-{3-[4-(methylsulphonyl)benzyl]-2-oxo-2,3-dihydro-l
H-imidazol-lyl} piperidine-l-carboxylate used as
starting material was obtained by alkylation of benzyl
4- (2-oxo-2,3-dihydro-l
H-imidazol-l-yl)piperidine-l-carboxylate (obtained by
reaction of benzyl
4-isocyanatopiperidine-l-carboxylate with
aminoacetaldehyde dimethyl acetal as described in
Method Q) following the method outlined in Example 10.
Step 2: Preparation of the title compound A solution
of
l-(l-benzylpiperidin-4-yl)-3-[4-(methylsulphonyl)benzy
l]-l,3-dihydro- 



2H-imidazol-2-one (1.2g) in ethanol was hydrogenated
under a hydrogen filled balloon using 20% palladium on
charcoal as catalyst. The catalyst was filtered and
the filtrate evaporated to dryness to give the title
compound, yield 0.6g, NMR CDCl3 1.6-2 (m, 5H) 2.8 (m,
IH) 3.05 (s, 3H) 3.2-4.5 (m, 7H) 4.45 (s, 2H) 7.5 (d,
2H) 7.9 (d, 2H).Method T Preparation of
l-e"Jo-(8-azabicyclo[3.2.1]oct-3-yl)-5-(methylsufonyl)
-l H-benzamidazole Step 1: Preparation of
8-benzylbicyclo[3.2.1.]octan-3-one A solution of
2,5-dimethoxytetrahydrofuran (22.2ml) in 0.1M HCl was
refluxed for 1 hour and then cooled to O0C.
1.3-Acetonedicarboxylic acid (25g), benzylamine
(15.6ml) and 10% sodium acetate (95ml) was added in
one portion and the resulting mixture was stirred at
room temperature for 1 hour and then heated to 5O0C
for 5 hours. The reaction mixture was cooled, basified
with 2M sodium hydroxide, extracted with
dichloromethane and washed with water. The organics
were extracted with IM hydrochloric acid and washed
with dichloromethane. The aqueous layer was basified
with 2M sodium hydroxide and extracted with ethyl
acetate (3x1 00ml). The organic extracts were dried
and evaporated to dryness to give the title compound
as a brown oil which was used without further
purification. Yield 13.66g. MS 216 MH+. Step 2 :
Preparation of tert-butyl
3-oxo-8-azabicyclo[3.2.1]octane-8-carboxylate To a
solution of 8-benzylbicyclo[3.2.1]octan-3-one (8.48g)
in ethanol (100ml) was added 30 % palladium on carbon
(850mg) followed by ammonium formate (8.5g) and the
resulting mixture was refluxed for 4 hours. The
mixture was cooled, filtered and evaporated to
dryness. The residue was dissolved in THF (50ml) and
water (50ml) and d-te/t-butyldicarbonate (8.6Ig) was
added. The resulting mixture was stirred at room
temperature for 18 hours. The reaction mixture was
concentrated and then partitioned between
dichloromethane and IM citric acid. The organic
extracts were washed with saturated sodium
bicarbonate, brine, dried and evaporated to dryness.
The residue was purified by chromatography on silica
eluting with ethyl acetate / isohexane (20:80) to give
the title compound as an oil which solidified on
standing. Yield 4.43g. NMR CDCl3: 1.5 (s, 9H), 1.7 (m,
2H), 2.1 (m, 2H), 2.35 (m, 2H), 2.7 (m, 2H), 4.5 9m,
2H). 



Step 3: Preparation of tert-butyl
3-e"cfo-(benzylamino)-8-azabicyclo[3.2.1]octane-8-
carboxylate To a solution of tert-butyl
3-oxo-8-azabicyclo[3.2.1]octane-8-carboxylate (4.43g)
in dichloromethane (90ml) and acetic acid (10ml) was
added benzylamine (2.37ml) followed by sodium
triacetoxyborohydride (6.3g) and the resulting mixture
was stirred for 18 hours. The reaction mixture was
concentrated, redissolved in ethyl acetate and washed
with saturated sodium bicarbonate. The organic layers
were dried and evaporated to dryness. The residue was
purified by chromatography on silica eluting with a
gradient of ethyl acetate / isohexane to give the
title compound as a solid. Yield 2.84g. NMR CDCl3: 1.5
(s, 9H), 1.6 (m, 2H), 1.9- 2.2 (m, 5H), 3.0 (m, IH),
3.75 9s, 2H), 4.1 (m, 2H), 7.3 (m, 5H). Step 4:
Preparation of tert-butyl
3-e"cfo-amino-8-azabicyclo[3.2.1]octane-8-carboxylate
To a solution of tert-butyl
3-e"Jo-(benzylamino)-8-azabicyclo[3.2.1]octane-8-
carboxylate (2.84g) in ethanol (50ml) was added 30%
palladium on carbon (286mg) followed by ammonium
formate (3g) and the resulting mixture was refluxed
for 2.5 hours. The mixturewas cooled, filtered and
evaporated to dryness to give the title compound,
which was used without further purification. MS 227
MH+. Step 5: Preparation of t rt-butyl
3-{[4-(methylsulphonyl)-2-nitrophenyl]amino}-8-e"rfoaz
abicyclo[ 3.2. 1]octane-8-carboxylate. Prepared in a
similar manner to Method A, Step 1 but using of
tert-butyl 3-endoamino-
8-azabicyclo[3.2.1]octane-8-carboxylate (2. 12g),to
give the title compound as a foam. Yield 3.24g. NMR
CDCl3 : 1.5 (s, 9H), 1.8 (m, 2H), 2.0-2.2 (m, 6H), 3.1
(3, 3H), 4.0 (m, IH), 4.3 (m, 2H), 6.85 (d, IH), 7.9
(dd, IH), 8.8 9d, IH), 9.1 (d, IH). Step 6:
Preparation of l - - -azabicyclo . l oct- -y -
methylsufonyr -lHbenzamidazole Step A: To a solution
of ter t-butyl
3-{[4-(methylsulphonyl)-2-nitrophenyl]amino}-8-
e"Jo-azabicyclo[3.2.1]octane-8-carboxylate (3.25g) and
trimethyl orthoformate (4.2ml) in ethanol (100ml) was
added acetic acid (ImI) and 10% palladium on carbon
(100mg|). The mixture was placed under an atmosphere
of hydrogen (5bar) and heated to 8O0C for 18 hours.
The mixture was cooled and filtered to a gum. 



Step B: The product from Step A was dissolved in
dioxane (20ml) and 4M HCl (20ml) was added. The
resulting mixture was stirred for 1 hour. Diethyl
ether (50ml) was addedand the mixture was filtered and
washed with diethyl ether to give the title compound.
MS 306 MH+. Method U Preparation of
l-exo-(8-azabicyclo[3.2.
l]oct-3-yl)-5-(methylsufonyl)-l H-benzamidazole Step
1: Preparation of 8-benzyl-
-[4-(methylsulphonyl)-2-nitrophenyl]-8-exoazabicyclo
[3.2.1]octan-3-amine In a similar manner to Method A
Step 1 but using 8-benzyl-8-azobicyclo[3.2.1]octan-
3-exo-amine (CAS Reg No. 76272-36-1) was prepared
8-benzyl-iV-[4-(methylsulphonyl)-2- nitrophenyll-
-exo-azabicycloP^.lJoctan-S-amine. NMR CDCl3: 1.8 (m,
4H), 2.1 (m, 2H) 2.3 (m, 2H), 3.15 (s, 3H) 3.45 (m,
2H), 3.7 (s, 2H), 4.0 (m, IH), 7.1 9d, IH), 7.4 (m,
4H), 7.95 (dd, IH), 8.4 (d, IH), 8.85 (d, IH). Step 2:
Preparation of ^(S-benzyl-
-exo-azabicyclo^^.ljoct-S-y^-S-^ethylsufony^-l
Hbenzamidazole In a similar manner to Method T Step 6,
Step A was prepared l-(8-benzyl-8-exoazabicyclo[
3.2.1]oct-3-yl)-5-(methylsufonyl)-l H-benzamidazole as
oil, which solidified on standing. NMR CDCl3 : 1.9 (m,
4H), 2.3 (m, 4H), 3.1 (s, 3H), 3.45 (m, 2H), 3.65 (s,
2H), 4.7 (m, IH), 7.4 (m, 5H), 7.65 (m, IH), 7.9 (m,
IH), 8.2 (s, IH), 8.4 (s, IH).Step 3: Preparation of
l-exo-(8-azabicyclo[3.2.1]oct-3-yl)-5-(methylsufonyl)~
l Hbenzamidazole To a solution of
l-^-benzyl-S-exo-azabicyclo .l oct- -y - methylsufony
-lHbenzamidazole (l.lg) in ethanol (50ml) was added
30% palladium on carbon (HOmg) followed by ammonium
formate (l.lg) and the resulting mixture was heated to
9O0C for 5 hours. An additional portion of ammonium
formate (l.lg) and 30% palladium on carbon (1lOmgs)
was added and the mixture was heated for a firther 8
hours. The mixture was cooled, filtered and evaporated
to give a gum, which was purified on a SCX column to
give the title compound as a solid. Yield 750mg. NMR
CDCl3: 1.8-2.3 (m, 8H), 3.1 (s, 3H), 3.8 (m, 2H), 4.7
(m, IH), 7.6 9d, IH), 7.9 9dd, IH), 8.2 (s, IH), 8.4
9s, IH). MS 306 MH+. Method V Preparation of (3
R)-3-(3,5-difluorophenyl)-3-(l,l-dioxidotetrahydro-2
H-thiopyran-4- 



yl)propanal Step 1: Preparation of
(45',5i?)-l-[(3i?)-3-(3,5-difluorophenyl)-3-(tetrahydr
o-2H-thiopyran-4-
yl)propanoyl]-3,4-dimethyl-5-phenylimidazolidin-2-one.
Was prepared in a similar manner to Method L Step 1-3
but starting from tetrahydro-
2H-thiopyran-4-carbaldehyde (CAS Reg No. 50675-19-9)
instead of tetrahydro-2H-pyran-4-carboxaldehyde. NMR
CDCl3 0.75 (d, 3H), 1.2-1.5 (m, 2H), 1.8 (m, IH), 2.1
(m, IH), 2.5-2.6 (m, 5H), 2.85 (s, 3H), 3.1 (m, 2H),
3.75-3.9 (m, 2H), 5.2 (d, IH), 6.55-6.7 (m, 3H), 6.85
(m, 2H), 7.2 (m, 3H). MS 459 (M+H). Step 2:
Preparation of (42,5.R)-I
-[(3i?)-3-(3,5-difluororhenyl)-3-(l ,
1-dioxidotetrahydro-2Hthiopyran-
4-yl)propanoyl]-3,4-dimethyl-5-phenylimidazolidin-2-on
e. To a solution of
(45r,5i?)-l-[(3i?)-3-(3,5-difluorophenyl)-3-(tetrahydr
o-2 H-thiopyran-
4-yl)propanoyl]-3,4-dimethyl-5-phenylimidazolidin-2-on
e (712mg) in dichloromethane (60ml) was added in one
portion meta-chloroperoxybenzoic acid (1.53g, 70%
strength). The resulting mixture was stirred at room
temperature for 18 hours. The mixture was partitioned
between 2N NaOH and dichloromethane. The organic
extracts were dried (MgSO4) and evaporated to a gum
which was purified by silica chromatography eluting
with a gradient of MeOH / dichloromethane (0-2%); to
give the title compound as a solid (622mg). NMR CDCl3
0.8 (d, 3H), 1.7 (m, 2H), 1.9 (m, 2H), 2.15 (m, IH),
2.85 (s, 3H), 2.8-3.2 (m, 6H), 3.75 (m, IH), 3.9 (m,
IH), 5.2 (d, IH), 6.6 (m, 3H), 6.9 (m, 2H), 7.2 (m,
3H). MS 491 (M+H). Step 3: Preparation of
(3i?)-3-(3,5-difluorophenyl)-3-(l,l-dioxidotetrahydro-
2 H-thiopyran-4- yl)propan-l-olTo a solution of
(45',5i?)-l-[(3i?)-3-(3,5-difluororhenyl)-3-(l,l-dioxi
dotetrahydro-2 Hthiopyran-
4-yl)propanoyl]-3,4-dimethyl-5-phenylimidazolidin-2-on
e (618mg) in anhydrous THF (15ml) was added lithium
borohydride (1.3ml of 2M solution in THF). The
resulting mixture was heated to 6O0C for 2 hours. The
mixture was cooled and quenched with saturated
ammonium chloride solution. The mixture was extracted
with ethyl acetate (3x50ml). The organic extracts were
dried (MgSO4) and evaporated to a solid to give the
title compound, which was used without further
purification. Step 4: Preparation of
(3i?)-3-(3,5-difluorophenyl)-3-(l,l-dioxidotetrahydro-
2 H-thiopyran-4- 



yl)propanal To a solution of
(3i?)-3~(3,5-difluorophenyl)-3-(l,l-dioxidotetrahydro-
2 H-thiopyran- 4-yl)propan-l-ol (1.26g) in
dichloromethane (10ml) was added Dess-Martin
periodinane (588mg) in one portion. The resulting
mixture was stirred at room temperature for 2 hours.
The mixture was partitioned between IN NaOH solution
and dichloromethane. The organics were dried and
evaporated to give the title compound as an oil, which
was subsequently used without further purification.
MethodW Preparation of
l-(4-methylpiperidin-4-yl)-5-(methylsulfonyl)-l
H-benzimidazole Step 1: Preparation of fer/-butyl 4
amino-4-methylpiperidine-l-carboxylateTo a solution of
l -( r
-butoxycarbonyl)-4-methylpiperidine-4-carboxylic acid
(3.5g) in anhydrous toluene (50ml) was added
diphenylphosphorylazide (3.72ml) followed by
triethylamine (2.4ml) and the resulting mixture was
heated to 100C for 90 minutes. The mixture was cooled,
quenched with saturated sodium bicarbonate (20ml). The
organic layer was separated,*dried and evaporated to
dryness. The crude product was dissolved in
tetrahydrofuran (50ml) to which was added potassium
trimethylsilanolate (4.Ig). The resulting mixture was
stirred at room temperature for 48 hours. The reaction
mixture was filtered, evaporated to 10ml and poured
directly onto an SCX-Silica bond elut. The product was
eluted with 0.7M ammonia solution in methanol to give
the title compound as an oil (2-83g); M+H 159 (- ter
t-butyl); NMR (CDCl3) 1.2(s, 3H), 1.4(m, 4H) 1.5 (s,
9H), 3.4(m, 4H): Step 2: Using ter t-butyl 4 amino
-4-methylpiperidine-l-carboxylate as starting material
and following the procedure outlined in Method C, Step
1 there is obtained tert-butyl 4-methyl-4-
{[4-(methylsulfonyl)-2-nitrophenyl] amino}
piperidine-1-carboxy late, M-H 412. Using tert-butyl
4-methyl-4-{[4-(methylsulfonyl)-2-nitrophenyl]
amino}piperidine-lcarboxylate as starting material and
following the procedure outlined in Method C, Step 2
but replacing trimethyl orthoacetate with trimethyl
orthoformate, there is obtained ter t-butyl 4-
methy1-4-[5-(methylsulfonyI)-1H-benzimidazol-
1-yl]piperidine- 1-carboxylate. 



Using tert-butyl
4-methyl-4-[5-(methylsulfonyl)-lH-benzimidazol-l-yl]pi
peridine-lcarboxylate as starting material and
following the procedure outlined in Method C, Step 3
there is obtained the title compound, M+H 294. Method
X Preparation of 2,2-difluoroacetohydrazideTo a
solution of hydrazine hydrate (5ml) in ethanol (10ml)
was added ethyl difluoroacetate (2.62g) dropwise and
the mixture was stirred at room temperature for 3
hours. The mixture was then heated at 8O0C for 1 hour
and allowed to cool to room temperature. The mixture
was concentrated under reduced pressure to provide
2,2-difluoroacetohydrazide (1.6g) as a colourless oil.
NMRDMSO 5.9 (dt, IH), 6.0-6.5 (m, 3H). M+ 110. Method
Y Preparation of
{4-[(3-exo)-8-azabicyclo[3.2.1]oct-3-yl]-5-methyl-4
H-l,2,4-triazol-3- yl} methanol Step 1: Preparation of
2-(benzyloxy)acetohydrazide To a solution of hydrazine
hydrate (10ml) in ethanol (100ml) at 0C was added a
solution of (benzyloxy)acetyl chloride (6.4ml) in THF
(40ml) by syringe pump over 30 minutes. The reaction
mixture was allowed to warm to room temperature and
stirred for 18 hours. The ethanol was removed under
reduced pressure and the remaining aqueous mixture
extracted with dichloromethane (3XlOOmI). The combined
organic extracts were washed with aqueous K CO (
100ml) then brine (100ml) and dried (MgSO4) .
Concentration under reduced pressure gave
2-(benzyloxy)acetohydrazide as a colourless oil that
crystallized on standing (5. 5g). NMR CDCl3 3.73 (d,
2H) 4.08 (s, 2H), 4.58 (s, 2H), 7.35 (m, 5H), 7.65 (s,
IH). M+Na 203.Step 2: Preparation of
(3-exo)-8-benzyl-3-{3-[(benzyloxy)methyl]-5-methyl-4
H-l,2,4-triazol- 4-yl}-8-azabicyclo[3.2.1]octane. To a
solution of
iV-[(3-exo)-8-benzyl-8-azabicyclo[3.2.1]oct-3-yl]aceta
mide (1.Og) in 



chloroform (30ml) at 0C under an argon atmosphere was
added anhydrous pyridine (2ml) then POCl3 ( 1.2ml)
dropwise. The mixture was allowed to warm to room
temperature and stirred for three hours. The mixture
was concentrated under reduced pressure and azeotroped
with toluene (x3). The resulting oil was dissolved in
chloroform (50ml) and 2- (benzyloxy)acetohydrazide
(1.Og) was added. This mixture was refluxed for 18
hours and the cooled reaction mixture was washed with
aqueous sodium bicarbonate then dried (MgSO4).
Concentration under reduced pressure gave an oil that
was then stirred in a mixture of THF/2M HCl (1:1 vol,
30ml) for 18 hours. This mixture was concentrated
under reduced pressure then a saturated solution of
potassium carbonate (50ml) was added. The resulting
aqueous mixture was extracted with dichloromethane and
the combined organic extracts were dried (MgSO4) and
concentrated under reduced pressure to a dark oil.
Flash chromatography eluting with dichloromethane then
20% methanol in dichloromethane gave (3-ex)-8-benzyl-
3- {3-[(benzyloxy)methyl]-5-methyl-4 H-l
,2,4-triazol-4-yl} -8-azabicyclo[3 .2. ljoctane as an
oil (200mg). NMR CDCl3: 1.65 (m, 4H), 2.12 (m, 2H),
2.30 (t, 2H), 3.30 (m, 2H), 3.59 (s, 2H), 4.55 (s,
2H), 4.6 (m, IH) 5 4.75 (s, 2H) 7.35 (m, 10H). M+H
403. Step 3: Preparation of
{4-[(3-exo)-8-azabicyclo[3.2.1]oct-3-yl]-5-methyl-4
H-l,2,4-triazol-3- yl} methanolA suspension of
(3-exo)-8-benzyl-3-{3-[(ben2yloxy)methyl]-5-methyl-4
H-l,2,4- triazol-4-yl}-8-azabicyclo[3.2.1]octane
(80mg), ammonium formate (120mg) and 20% palladium
hydroxide on carbon (30mg) in ethanol (20ml) was
refluxed for 5 hours. The cooled reaction mixture was
filtered through a pad of Celite(r) and the filtrate
concentrated under reduced pressure to give
{4-[(3-exo)-8-azabicyclo[3.2.1]oct-3-yl]-5-methyl-4H-l
,2,4- triazol-3-yl}methanol (33mg) as a white solid.
NMR CD3OD: 1.9 (m, 6H), 2.25 (td, 2H), 2.55 (s, 3H),
3.70 (m, 2H), 4.75 (s, 2H), 4.77 (m, IH). M+H 223.05 



Method Z Preparation of
1-(4-piperidin-4-yl-4H-1,2,4-triazol-3-yl)ethanone
Step 1: Preparation of
1-benzyl-4-(4H-1,2,4-triazol-4-yl)piperidineTo a
solution of l-benzylpiperidin-4-amine (Ig) in
dimethylformamide (100ml) was added N'-[(l
E)-(diniethylamino)methylene]-7V,N-dimethylhydrazonofo
rmamide dihydrochloride (1.24g) and the mixture was
refluxed for 18 hours. The reaction mixture was
concentrated under reduced pressure and the residue
partitioned between ethyl acetate and aqueous
potassium carbonate. The organic extracts were washed
with brine then dried (MgSO4). Concentration under
reduced pressure gave the crude product as an oil.
Flash chromatography eluting with dichloromethane then
10% methanol in dichloromethane gave l-benzyl-4-(4
H-l,2,4-triazol-4-yl)piperidine (260mg) as an oil. NMR
CDCl3: 2.1 (m, 8H), 3.05 (d, 2H), 3.55 (s, 2H), 4.05
(m, IH), 7.30 (m, 5H), 8.25 (s, 2H). M+Na 265. Step 2
: Preparation of l-[4-(l-benzylpiperidin-4-yl)-4
H-l,2,4-triazol-3-yl]ethanone A solution of
1-benzyl-4-(4H-1,2,4-triazol-4-yl)piperidine (200mg)
in acetic anhydride (20ml) was refluxed for 18 hours.
The reaction mixture was concentrated under reduced
pressure to a thick oil. Flash chromatography eluting
with dischloromethane then 5% methanol in
dichloromethane gave l-[4-(l-benzylpiperidin-4-yl)-4
H-l,2,4-triazol-3- yl]ethanone as a colouless oil
(60mg). NMR (CDCl3) : 1.90 (m, 2H), 2.10 (m, 2H), 2.20
(m, 2H), 3.05 (m, 2H), 4.90 (m, IH), 7.30 (m, 5H),
8.40 (s, IH). M-H 283. Step 3 : Preparation of
l-(4-piperidin-4-yl-4 H-l,2,4-triazol-3-yl)ethanoneA
suspension of the triazole (60mg), ammonium formate
(120mg) and 20% palladium hydroxide on carbon (20mg)
in ethanol (20ml) was refluxed for 2 hours. The
reaction mixture was filtered through a plug of
Celite(r) and the filtrate concentrated under reduced
pressure to give l-(4-piperidin-4-yl-4
H-l,2,4-triazol-3-yl)ethanone as a clear oil (30mg).
NMR CDCl3 1.80 (qd, 2H), 2.05 (m, 2H), 2.15 (m, 2H),
2.80 (s, 3H), 3.30 (d, 2H), 5.0 



(m, IH), 8.42 (s, IH). M+H 195. EXAMPLE 29 The ability
of compounds to inhibit the binding of MIP-I a was
assessed by an in vitro radioligand binding assay.
Membranes were prepared from Chinese hamster ovary
cells which expressed the recombinant human CCR5
receptor. These membranes were incubated with O.lnM
iodinated MEP-Ia, scintillation proximity beads and
various concentrations of the compounds of the
invention in 96-well plates. The amount of iodinated
MEP-la bound to the receptor was determined by
scintillation counting. Competition curves were
obtained for compounds and the concentration of
compound which displaced 50% of bound iodinated MTP-Ia
was calculated (IC50). Certain compounds of formula
(I) have an IC50 of less than 50mM. Results from this
test for certain compounds of the invention are
presented in Table XII. In Table XII the results are
presented as Pic50 values. A Pic50 value is the
negative log (to base 10) of the IC50 result, so an
IC50 of 1mM (that is 1 x 10 6M) gives a Pic50 of 6. If
a compound was tested more than once then the data
below is an average of the probative tests
results.TableXnSCHEME l Conditions: a) (i)
(EtO)2P(=O)CH 2CO2Et, base; (ii) hydrogenation (e.g.
Pd(OH)2, H2) b) (i) Reduction (e.g. LiAIH4) ; (ii)
Oxidation (e.g. Dess-Martin periodinane) c) AIIyI
bromide, base (e.g. LDA) d) O3 then Me2S e) (i) R3MgBr
(ii) OxidationSCHEME 2 b Conditions: a)
R2CH(Cl)CH2CH2OH, base b) Oxidation (e.g., Dess-Martin
periodinane) 



c) (i) R3MgBr (ii) OxidationCLAIMS 1. A compound of
formula (I) : wherein: A is absent or is (CH )2; L is
CH or N; M is NR1, O, S, S(O) or S(O)2; R is hydrogen,
C1-6 alkyl [optionally substituted by phenyl {which
itself optionally substituted by halo, C1-4 alkyl,
C1-4 alkoxy, cyano, nitro, CF , OCF , (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, C1-4 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(C1-4 alkyl)}, heteroaryl
{optionally substituted by halo, C1-4 alkyl, C1-4
alkoxy, cyano, nitro, CF3, (Ci-4 alkyl)C(O)NH,
S(O)2NH2, C1-4 alkylthio, S(O)(C1-4 alkyl) or
S(O)2(C1-4 alkyl)}, S(O)2R5, S(O)2NR R7, C(O)R8,
C(O)2(C1-6 alkyl) (such as tert-butoxycarbonyl),
C(O)a(rheny1(C1-2 alkyl)) (such as benzyloxycarbonyl)
or C(O)NHR11; R2 is phenyl (optionally substituted by
halo, CN or C1-4 haloalkyl), thienyl or halothienyl; R
is hydrogen or methyl; Rb is hydrogen or C1-3 alkyl;
R4 is a five or six membered heterocycle containing at
least one carbon atom, one to four nitrogen atoms and,
optionally, one oxygen or sulphur atom, - a ring
carbon of said heterocycle R being optionally
substituted by oxo, C1-6 alkyl [which is optionally
substituted by halogen, CN, OH, C1-4 alkoxy, S(C1-4
alkyl), S(O)(C1-4 alkyl), S(O)2(C1-4 alkyl) or
heterocyclyl {itself optionally substituted by
C1-6alkyl [which is optionally substituted by oxo,
halogen, OH, C1-4 alkoxy, OCF3, 



C(O)(C1-4 alkoxy), CN, C(O)NH2 C(O)NH(C1-4 alkyl),
C(O)N(C1-4 alkyl)2, NH2, NH(C1-4 alkyl) or N(C1-4
alkyl)2], C(O)(C1-4 alkyl) [wherein the alkyl is
optionally substituted by Ci-4 alkoxy or fluoro],
benzyl [which is optionally substituted by halogen,
C1-4 alkyl, C1-4 alkoxy, CF3, OCF3, cyano, nitro,
S(C1-4 alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl)],
C(O)(C1-4 alkoxy), C(O)NH2, C(O)NH(C1-4 alkyl),
C(O)N(C1-4 alkyl)2 or S(O)2(C1-4 alkyl) [wherein the
alkyl is optionally substituted by fluoro]}], C2-6
alkenyl, C3-6 cycloalkyl, CN, C(O)NH2, C(O)NH(phenylC
1-2 alkyl), phenyl [which is optionally substituted by
halogen, C1-4 alkyl, C1-4 alkoxy, CF3, OCF3, cyano,
nitro, S(C1-4 alkyl), S(O)(C1-4 alkyl) or S(O)2(Ci-4
alkyl)] or benzyl [which is optionally substituted by
halogen, Ci-4 alkyl, Ci-4 alkoxy, CF3, OCF3, cyano,
nitro, S(C alkyl), S(O)(C -4 alkyl) or S(O)2(C1-4
alkyl)]; - where possible, a ring nitrogen of said
heterocycle R4 being optionally substituted by C1-
alkyl [optionally substituted by oxo, halogen, OH,
C1-4 alkoxy, OCF3, NH2, NH(C1-4 alkyl), N(Ci-4
alkyl)2, S(Ci-4 alkyl), S(O)(C1-4 alkyl), S(O)2(C1-4
alkyl), C(O)(Ci-4 alkoxy), CONH2, CONH(Ci-4 alkyl),
CON(C1-4 alkyI)2, cyano, aryl {optionally substituted
by halogen, Ci-4 alkyl, Ci-4 alkoxy, CF3, OCF3, cyano,
nitro, S(C1-4 alkyl), S(O)(C1-4 alkyl) or S(O)2(Ci 4
alkyl)}, heteroaryl {optionally substituted by oxo,
halogen, C1-4 alkyl, Ci-4 alkoxy, CF3, OCF3, cyano,
nitro, S(Ci-4 alkyl), S(O)(Ci-4 alkyl) or S(O)2(C1-4
alkyl)}, heterocyclyl {optionally substituted by Ci-4
alkyl, aryl [optionally substituted by halogen, C1-4
alkyl, Ci-4 alkoxy, CF3, OCF3, cyano, nitro, S(C1-4
alkyl), S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl)],
SO2NH(Ci-4 alkyl), SO2N(Ci-4 alkyl)2, CONH(C1-4
alkyl), CON(C1-4 alkyl)2, CO(C1-4 alkyl), CO(aryl)
[optionally substituted by halogen, C1-4 alkyl, C1-4
alkoxy, CF , OCF3, cyano, nitro, S(Ci-4 alkyl),
S(O)(Ci-4 alkyl) or S(O)2(Ci-4 alkyl)], SO2(aryl)
[optionally substituted by halogen, Ci-4 alkyl, C1-4
alkoxy, CF3, OCF3, cyano, nitro, S(C1-4 alkyl),
S(O)(C1-4 alkyl) or S(O)2(C1-4 alkyl)]}], C3-6
cycloalkyl, CO(C1-4 alkyl) [optionally substituted by
halogen], CO(aryl) [optionally substituted by halogen,
C1-4 alkyl, Ci-4 alkoxy, CF3, 



OCF3, cyano, nitro, S(C1-4 alkyl), S(O)(Ci-4 alkyl) or
S(O)2(Ci-4 alkyl)], SO2(aryl) [optionally substituted
by halogen, Ci-4 alkyl, C1-4 alkoxy, CF3, OCF3, cyano,
nitro, S(Ci-4 alkyl), S(O)(Ci-4 alkyl) or S(O)2(Ci-4
alkyl)], SO2(Ci-4 alkyl) [optionally substituted by
fluorine], COO(Ci-6 alkyl), aryl [optionally
substituted by halogen, C1-4 alkyl, C1-4 alkoxy, CF3,
OCF3, cyano, nitro, S(C1-4 alkyl), S(O)(C1-4 alkyl) or
S(O)2(Ci-4 alkyl)], heteroaryl [optionally substituted
by oxo, halogen, C1-4 alkyl, C1-4 alkoxy, CF3, OCF3,
cyano, nitro, S(C1-4 alkyl), S(O)(C 1-4 alkyl) or
S(O)2(C1-4 alkyl)], CO]MH(Ci-4 alkyl), CONH(aryl)
[optionally substituted by halogen, C1-4 alkyl, C1-4
alkoxy, CF3, OCF3, cyano, nitro, S(C1-4 alkyl), S(O)(C
1-4 alkyl) or S(O)2(C1-4 alkyl)], SO2NH(Ci -4 alkyl)
or SO2N(C1-4 alkyl) 2; - provided that when a ring
nitrogen of said heterocycle R4 is substituted by an
alkyl group, said alkyl does not carry an oxo,
halogen, OH, C1-4 alkoxy, OCF , NH2, NH(C 1- 4 alkyl),
N(C 1-4 alkyl) 2, S(C1-4 alkyl), S(O)(C 1-4 alkyl) or
S(O) 2(CL 4 alkyl) substituent on the carbon attached
to the ring nitrogen of said heterocycle R4; the five
or six membered heterocycle R4 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, Ci-
alkyl, C1-4 alkoxy, CF3, OCF3, cyano, nitro, S(C1-4
alkyl), S(O)(C 1-4 alkyl) or S(O)2(C1-4 alkyl); and
the nitrogen of said fused piperidine ring being
optionally substituted by C1-4 alkyl [which is
optionally substituted by oxo, halogen, OH, Ci-4
alkoxy, OCF3, C(O)(C 1-4 alkoxy), CN, C(O)NH 2,
C(O)NH(Ci -4 alkyl), C(O)N(Ci -4 alkyl) 2, NH2, NH(C
1-4 alkyl) or N(Ci - 4 alkyl) 2], C(O)(Ci -4 alkyl)
[wherein the alkyl is optionally substituted by Ci-4
alkoxy or halogen], benzyl [which is optionally
substituted by halogen, Ci-4 alkyl, Ci-4 alkoxy, CF3,
OCF3, cyano, nitro, S(C1-4 alkyl), S(O)(Ci 4 alkyl) or
S(O)2(C1-4 alkyl)], C(O)(C 1-4 alkoxy), C(O)NH2,
C(O)NH(CL 4 alkyl), C(O)N(Ci -4 alkyl) 2 or S(O)2(C1-4
alkyl) [wherein the alkyl is optionally substituted by
fluoro]; R5 is d -6 alkyl [optionally substituted by
halo (such as fluoro), Ci-4 alkoxy, phenyl 



{which itself optionally substituted by halo, Ci-4
alkyl, C1-4 alkoxy, cyano, nitro, CF3, OCF3, (C1-4
alkyl)C(O)NH, S(O)2NH2, C -4 alkylthio, S(O)(Cj -4
alkyl) or S(O)2(C1-4 alkyl)} or heteroaryl {which
itself optionally substituted by halo, Ci-4 alkyl, CL
4 alkoxy, cyano, nitro, CF3, (Ci-4 alkyl)C(O)NH,
S(O)2NH2, C1-4 alkylthio, S(O)(C 1-4 alkyl) or S(O)
(Ci-4 alkyl)}], C3-7 cycloalkyl (optionally
substituted by halo or Ci-6 alkyl), pyranyl, phenyl
{optionally substituted by halo, CL4 alkyl, CL 4
alkoxy, cyano, nitro, CF3, OCF3, (Ci-4 alkyl)C(O)NH,
S(O)2NH2, C1-4 alkylthio, S(O)(Ci -4 alkyl) or
S(O)2(Ci -4 alkyl)}, heteroaryl {optionally
substituted by halo, Ci-4 alkyl, Ci-4 alkoxy, cyano,
nitro, CF3, (Cx-4 alkyl)C(O)NH, S(O)2NH2, C1-4
alkylthio, S(0)(d.4 alkyl) orS(O)2(C1-4 alkyl)} or a
5- or 6-membered nitrogen containing heterocyclic ring
{optionally substituted by S(O)2(C1-4 alkyl) or
C(O)(C1-4 alkyl)}; R and R are, independently,
hydrogen, C1-6 alkyl [optionally substituted by halo
(such as fluoro), C1-4 alkoxy, phenyl {which itself
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(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, C1-4 alkylthio, S(O)(C1-4 alkyl) or
S(O)2(Ci-4 alkyl)}], C3-7 cycloalkyl (optionally
substituted by halo or C1-6 alkyl), pyranyl, 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(C1-4 alkyl)}, heteroaryl {optionally substituted
by halo, C1-4 alkyl, C1-4 alkoxy, cyano, nitro, CF3,
(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 a 5- or
6-membered nitrogen containing heterocyclic ring
{optionally substituted by S(O)2(C1-4 alkyl) or
C(O)(C1-4 alkyl)}; R and R are, independently,
hydrogen or C1-4 alkyl; or together R and R7 join to
form a 5- or 6-membered ring which is optionally
substituted with C1-4 alkyl or phenyl (wherein the
phenyl ring is optionally substituted by halo, cyano,
nitro, hydroxy, C1-4 alkyl, C1-4 alkoxy, S(O)1nC1-4
alkyl, S(O)2NH2, S(O)2NH(C1-4 alkyl), S(O)2N(CiI4 



alkyl)2, NHS(O)2(C1-4 alkyl), NH2, NH(C1-4 alkyl),
N(C1-4 alkyl)2, NHC(O)NH2, C(O)NH2, C(O)NH(C1-4
alkyl), NHC(O)(C1-4 alkyl), CO2H, CO2(C1-4 alkyl),
C(O)(Ci- 4 alkyl), CF3, CHF2, CH2F, CH2CF3 or OCF3);
R9 and R10 are, independently, hydrogen or C1- alkyl;
or a pharmaceutically acceptable salt thereof. 2. A
compound of formula (I) as claimed in claim 1 wherein
L is CH. 3. A compound of formula (I) as claimed in
claim 1 or 2 wherein M is NR 1. 4. A compound of
formula (I) as claimed in claim 3 wherein R1 is Ci-6
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, S(O)(C1-4
alkyl) or S(O)2(C1-4 alkyl)}, S(O)2R5 or C(O)R8;
wherein R5 and R8 are Ci-6 alkyl, CF3, C3-7 cycloalkyl
(optionallysubstituted by halo or C1-6 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)
(C1-4 alkyl)} or a 5- or 6-membered nitrogen
containing heterocyclic ring {optionally substituted
by S(O)2(C1-4 alkyl) or C(O)(C1-4 alkyl)}. 5. A
compound of formula (I) as claimed in any one of the
preceding claims wherein R2 is phenyl optionally
substituted by fluoro, chloro or CF3. 6. A compound of
formula (I) as claimed in any one of the preceding
claims wherein R is hydrogen. 7. A compound of formula
(I) as claimed in any one of the preceding claims
wherein R9 is hydrogen. 8. A compound of formula (I)
as claimed in any one of the preceding claims wherein
R10 is hydrogen. 9. A compound of formula (I) as
claimed in any one of the preceding claims wherein R
is hydrogen. 10. A compound of formula (I) as claimed
in any one of the preceding claims wherein R is
1,2,4-triazolyl, thiazolyl, 1,2,4-oxadiazolyl,
piperidinyl, benzimidazolyl, 1,3-
dihydro-2H-benzimidazolyl, benzotriazolyl or an
imidazopyridinyl (such as 



imidazo[4,5c]pyridinyl,
l,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridinyl or
4,5,6,7- tetrahydro-3H-imidazo[4,5-c]pyridinyl), each
of which is unsubstituted or substituted by one or two
of the same or different C1-6 alkyl (for example C1-4
alkyl; such as methyl), C3-6 cycloalkyl, CF3, CHF2, OH
(which may tautomerise to the keto form), oxo (which
may tautomerise to the hydroxy form), C1-4 alkyl
substituted by heterocyclyl (which is itself
optionally substituted by S(O)2(C1-4 alkyl)), S(O)
(C1-4 alkyl), (C1-4 alkyl)C(O), (C1-4 haloalky I)C(O),
(C1-4 alkoxy)C(O), C(O)NH2, C(O)NH(C1-4 alkyl),
C(O)NH(phenyl(C 1-2 alkyl)) or phenyl(C 1-2 alkyl);
wherein the phenyl of the foregoing phenyl(C1-2 alkyl)
groups is optionally substituted by halo, C1- 4alkyl,
C1-4 alkoxy, cyano or S(O) (C1-4 alkyl).11. A process
for preparing a "compound as claimed in claim 1, the
process comprising reductive animation of a compound
of formula (II): with a compound of formula (EH): in
the presence OfNaBH(OAc) 3 (wherein Ac is C(O)CHs) and
acetic acid, in a suitable solvent, at room
temperature. 12. A pharmaceutical composition which
comprises a compound as claimed in claim 1, or a
pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable adjuvant, diluent or
carrier. 13. A compound as claimed in claim 1, or a
pharmaceutically acceptable salt thereof, for use as a
medicament. 14. A compound as claimed in claim 1, or a
pharmaceutically acceptable salt thereof, in the
manufacture of a medicament for use in therapy. 15. A
method of treating a CCR5 mediated disease state
comprising administering to a patient in need of such
treatment an effective amount of a compound as claimed
in claim 1. 










