
Therapeutic Agents Field of invention The present
invention relates to certain 4, 5, 6, 7
-tetrahydropyrrolo[3,2-c]pyridin-4-one and 4, 5
-dihydropyrrolo[3,2-c]pyridin-4-one compounds of
formula I, to processes for preparing such compounds,
to their use in the treatment of obesity, psychiatric
and neurological disorders, to methods for their
therapeutic use and to pharmaceutical compositions
containing them. Background of the invention It is
known that certain CBi modulators (known as
antagonists or inverse agonists) are useful in the
treatment of obesity, psychiatric and neurological
disorders (WOO1/70700 and EP 656354). WO03/0271 14
discloses the use of 1, 5, 6, 7 -tetrahydropyrrole^,2-
f yridine and 1, 5, 6, 7
-tetrahydropyrrolo[3,2-c]pyridin-4-one derivatives for
the treatment of obesity. However, there is a need for
CBi modulators with improved physicochemical
properties and/or DMPK properties and/or
pharmacodynamic properties. Description of the
invention The present invention provides a compound
offormulalwherein R1represents a Cs- alkyl group
substituted by one or more fluoro or R1 represents a .
alkylsulphonyl group substituted by one or more
fluoro; R2 represents cyano, or a Ci-4alkyl group
optionally substituted by hydroxy or by a group NRaRb
in which Ra and Rb independently represent H or a C
alky! group;R3 represents piperidin-1-yl or cyclohexyl
each of which is optionally substituted by one or more
groups selected from hydroxy, fluoro or a group NRcRd
in which Rc and Rd independently represent H or a C
aUyl group; and is an optional additional bond between
positions 6 and 7; R4 represents chloro, fluoro, cyano
or methyl; n is 1, 2 or 3 and each R4 is independently
selected when n > 1; and pharmaceutically acceptable
salts thereof. In another aspect the present invention
provides a compound of formula IA wherein R1represents
a C3-7alkyl group substituted by one_or more fluoro or
R1 representsa Ci. alkylsulphonyl group substituted by
one or more fluoro; R2 represents cyano, or a
C1-4alkyl group optionally substituted by hydroxy or
by a group NRaRb in which Ra and Rb independently
represent H or a Ci-3alkyl group; R3 represents
piperidin-1-yl or cyclohexyl each of which is
optionally substituted by one or more groups selected
from hydroxy, fluoro or a group NRcRd in which R0 and
Rd independently represent H or a C1-3alkyl group; and
R4 represents chloro, fluoro, cyano or methyl; n is 1,
2 or 3 and each R4 is independently selected when n >
1; and pharmaceutically acceptable salts thereof.In
another aspect the present invention provides a
compound of formula IB IB wherein R1represents a
C3-7alkyl group substituted by one or more fluoro or
R1 represents 



Ci. alkylsulphonyl group substituted by one or more
fluoro; R2 represents cyano, or a Ci-4alkyl group
optionally substituted by hydroxy or by a group NRaRb
in which Ra and Rb independently represent H or a C
alky! group; R3 represents piperidin-1-yl or
cyclohexyl each of which is optionally substituted by
one or more groups selected from hydroxy, fluoro or a
group NRcRd in which Rc and Rd independently represent
H or a Ci^alkyl group; and R4 represents
chloro,_fluoro, cyano or methyl; - n is 1, 2 or 3 and
each R4 is independently selected when n > 1; and
pharmaceutically acceptable salts thereof. Further
values of R1, R2, R3 and R4 in compounds of formula I,
formula IA and IB now follow. It will be understood
that such values may be used where appropriate with
any of the definitions, claims or embodiments defined
hereinbefore or hereinafter. Suitably R1 represents a
Ci-7alkylsulphonyl group substituted by one or more
fluoro for example , 4,4,4-trifluorobutyl-l-sulfonyl,
4-fluorobutyl-l-sulfonyl , 3,3,3-trifluoropro ryl-
1-sulfonyl, or 3-fluoropropyl-l-sulfonyl. Suitably R1
represents a C3-7alkyl group substituted by one or
more fluoro for example 4,4,4 -trifluorobutyl, 4
-fluorobutyl, 3,3,3- trifluoropropyl or
3-fluoropropyl. More particularly R1 represents a
Ca^alkylsulphonyl group terminally substituted by one
or more fluoro. Suitably R2 represents cyano, or a
Ci-4allcyl group optionally substituted by hydroxy for
example methyl, ethyl or hydroxymethyl or a C1-4alkyl
group optionally substituted by a group NRaRb in which
Ra and Rb independently represent H or a Ci_3alkyl
group forexample aminomethyl, methylaminomethyl or
dimethylaminomethyl. Particularly R2 represents methyl
or hydroxymethyl. More particularly R2 represents
methyl. Suitably R3 represents piperidin-1-yl or
cyclohexyl each of which is optionally substituted by
one or more groups selected from hydroxy, fluoro or a
group NRcRd in which Rc and Rd independently represent
H or a Ci-3alkyl group for example
4-hydroxypiperidin-l-yl, 2- hydroxycyclohexyl,
3-hydroxycyclohexyl, 4-hydroxycyclohexyl,
2-aminocyclohexyl, 3- aminocyclohexyl,
2-dimethylaminocyclohexyl, 3-dimethylaminocyclohexyl
or 4,4- difluorocyclohexyl. Particularly R3 represents
piperidin-1-yl. Suitably R4 represents chloro, fluoro,
cyano or methyl and n is 1, 2 or 3 for example 2,4-
dichloro, 2-chloro, 2-methyl, 2-cyano, 3-cyano,
4-cyano, 3-fluoro-5-cyano or 2-methyl-4- chloro.
Particularly R4 represents 2-chloro when n is 1 or R4
represents 2,4-dichloro or 2- chloro-4-fluoro when n
is 2. More particularly R4 represents 2-chloro when n
is 1 or R4 represents 2,4-dichloro when n is 2.
Suitably n is 1, 2 or 3. Particularly n is 2 or 3.
"Pharmaceutically acceptable salt", where such salts
are possible, includes both pharmaceutically
acceptable acid and base addition salts. A suitable
pharmaceutically acceptable salt of a compound
ofibrmula I is, for example, an acid-addition salt of
a compound of formula I which is sufficiently basic,
for example an acid-addition salt with an inorganic or
organic acid for example a hydrochloride salt, a
hydrosulphate salt , a 



sulphate salt, a methanesulphonate salt, a
phenylsulphonate salt or a 1,5-naphthalenedisulphonate
salt, or for example a salt of a compound of formula I
which is sufficiently acidic with a base. Throughout
the specification and the appended claims, a given
chemical formula or name shall encompass all stereo
and optical isomers and racemates thereof as well as
mixtures in different proportions of the separate
enantiomers, where such isomers and enantiomers exist,
as well as pharmaceutically acceptable salts thereof
and solvates thereof such as for instance hydrates.
Isomers may be separated using conventional
techniques, e.g. chromatography or fractional
crystallisation. The enantiomers may be isolated by
separation of racemate for example by fractional
crystallisation, resolution or HPLC. The diastereomers
may be isolated by separation of isomer mixtures for
instance by fractional crystallisation, HPLC or flash
chromatography. Alternatively the stereoisomers may be
made by chiral synthesis from chiral starting
materials under conditions which will notcause
racemisation or epimerisation, or by derivatisation,
with a chiral reagent. AU stereoisomers are included
within the scope of the invention. All tautomers,
where possible, are included within the scope of the
invention. The present invention also encompasses
compounds containing one or more isotopes for example
14C, 1 1C or 19F and their use as isotopically
labelled compounds for pharmacological and metabolic
studies. The present invention also encompasses
prodrugs of a compound of formula I that is compounds
which are converted into a compound of formula I in
vivo. The following definitions shall apply throughout
the specification and the appended claims. Unless
otherwise stated or indicated, the term "alkyl"
denotes either a straight or branched alkyl group.
Examples of said alkyl include methyl, ethyl,
n-propyl, isopropyl, n-butyl, iso-butyl, sec-butyl or
t-butyl. Preferred alkyl groups are methyl, ethyl,
propyl, isopropyl, butyl and tertiary butyl. Unless
otherwise stated or indicated, the term "halogen"
shall mean fluorine, chlorine, bromine or iodine.
Specific compounds of the invention include
_one.ounore of the. following:
3,3,3-trifluoropropane-l-sulfonic acid
4-[l-(2-chlorophenyl)-3-methyl-4-oxo-5-piperidinl-
yl-4,5,6,7-tetrahydro-l
H-pyrrolo[3,2-c]pyridine-2-yl]phenyl ester;
3,3,3-trifluoropropane-l-sulfonic acid
4-[l-(2,4-dichlorophenyl)-3-methyl-4-oxo-5-
piperidin-l-yl-4,5,6,7-tetrahydro-l
H-pyrrolo[3,2-c]pyridine-2-yl]phenyl ester;
3,3,3-trifluoropropane-l-sulfonic
acid4-[l-(2-chloro-4-fluorophenyl)-3-methyl-4-oxo-5-
piperidin-l-yl-4,5,6,7-tetrahydro-l
H-pyrrolo[3,2-c]pyridin-2-yl]phenyl ester;
l-(2-chlorophenyl)-3-methyl-5-piperidin-l-yl-2-[4-(4,4
,4-trifluorobutoxy)phenyl]-l,5,6,7-
tetrahydropyrrolo[3,2-c]pyridine-4-one;
3,3,3-trifluoropropane-l-sulfonic acid
4-[l-(2-chlorophenyl)-5-(2-hydroxycyclohexyl)-3-
methyl-4-oxo-4,5,6,7-tetrahydro-lH-pyrrolo[3,2-c]pyrid
in-2-yl]phenyl ester; 



3,3,3-trifluoropropane-l-sulfonic acid
4-[l-(2,4-dichlorophenyl)-5-(2-hydroxycyclohexyl)-
3-methyl-4-oxo-4,5,6,7-tetrahydro-lH-pyrrolo[3,2-c]pyr
idin-2-yl]phenyl ester;
3,3,3-trifluoropropane-l-sulfonic
acid4-[l-(2-chlorophenyl)-5-(3-hydroxycyclohexyl)-3-
methyl-4-oxo-4,5,6,7-tetrahydro-lH-pyrrolo[3,2-c]pyrid
in-2-yl]phenyl ester;3,3,3-trifluoropropane-
1-sulfonic acid 4-[1-(2-chlororhenyl)-5-cyclohexyl-3
-methyl-4-
oxo-4,5,6,7-tetrahydro-lH-pyrrolo[3,2-c]pyridin-2-yl]p
henyl ester; 3,3,3-trifluoropropane-l -sulfonic acid
4-[l-(2,4-dichlorophenyl)-3-methyl-4-oxo-5- piperidin-
1-yl-4,5-dihydro- 1H-pyrrolo[3,2-c]pyridin-2-yl]phenyl
ester; 3,3,3-trifluoropropane- 1-sulfonic acid
4-[1-(2,4-dichloro-phenyl)-5-(2-hydroxycyclohexyl)-
3-methyl-4-oxo-4,5-dihydro-lH-pyrrolo[3,2-c]pyridin-2-
yl]-phenyl ester; 3,3,3-trifluoropropane-l-sulfonic
acid4-[l-(2-chloro-phenyl)-5-cyclohexyl-3-
hydroxymethyl-4-oxo-4,5,6,7-tetrahydro-lH-pyrrolo[3,2-
c]pyridin-2-yl]phenyl ester;
3,3,3-trifluoropropane-l-sulfonic
acid4-[l-(2-chlorophenyl)-5-cyclohexyl-3-
hydroxymethyl-4-oxo-4,5-dihydro-
1H-pyrrolo[3,2-c]pyridin-2-yl]phenyl ester;
3,3,3-trifluoropropane- 1-sulfonic acid
4-[1-(2-chlorophenyl)-5-(2-hydroxycyclohexyl)-3-
hydroxymethyl-4-oxo-4,5-dihydro-lH-pyrrolo[3,2-c]pyrid
in-2-yl]phenyl ester; 3,3,3 -trifluoro-propane-
1-sulfonic acid 4-(3-methyl-4-oxo-5 -piperidin-
1-yl-1-o-tolyl-
4,5,6,7-tetrahydro-lH-pyrrolo[3,2-c]pyridin-2-yl)pheny
l ester; and
1-(2,4-dichlorophenyl)-3-methyl-5-piperidin-
1-yl-2-[4-(4,4,4-trifiuoro-butoxy)phenyl]-
1,5,6,7-tetrahydro-pyrrolo[3,2-c]pyridin-4-one; as
well as phajmac^utically_acceptable_salts_tliereof.--
Methods of preparation Compounds of formula I in which
R1, R2, R3, n and R4 are as previously defined may be
prepared by reacting a compound of formula II in which
R2, R3, R4 and n are as previously defined with a
compound of formula III R1X IIIin which R1 is as
previously defined and X represents a leaving group,
for example chloro, bromo or iodo, in an inert
solvent, for example dichloromethane or acetone, in
the presence of a base, for example triethylamine,
pyridine, 4-dimethylaminopyridine or potassium
carbonate, at a temperature in the range of -25C to
15O0C. Compounds of formula II may be prepared as
outlined in General Synthetic Routes 1 and 2, Certain
compounds of formula II are believed to be novel and
are herein claimed as part of the present invention.
Pharmaceutical preparations The compounds of the
invention will normally be administered via the oral,
parenteral, intravenous, intramuscular, subcutaneous
or in other injectable ways, buccal, rectal, vaginal,
transdermal and/or nasal route and/or via inhalation,
in the form of pharmaceutical preparations comprising
the active ingredient or a pharmaceutically acceptable
addition salt, in a pharmaceutically acceptable dosage
form. Depending upon the disorder and patient to be
treated and the route of administration, the
compositions may be administered 



at varying doses. Suitable daily doses of the
compounds of the invention in the therapeutic
treatment of humans are_about_Q.001_-10 mg/kg body
weight, -preferably 0.01-1 mg/kg-body weight; - - -
Oral formulations are preferred particularly tablets
or capsules which may be formulated by methods known
to those skilled in the art to provide doses of the
active compound in the range of 0.5mg to 500mg for
example 1 mg, 3 mg, 5 mg, 10 mg, 25mg, 50mg, lOOmg and
250mg. According to a further aspect of the invention
there is also provided a pharmaceutical formulation
including any of the compounds of the invention, or
pharmaceutically acceptable derivatives thereof, in
admixture with pharmaceutically acceptable adjuvants,
diluents and/or carriers. Pharmacological properties
The compounds of formula (I) are useful for the
treatment of obesity or being overweight, (e.g.,
promotion of weight loss and maintenance of weight
loss), prevention of weight gain (e.g.,
medication-induced or subsequent to cessation of
smoking), for modulation of appetite and/or satiety,
eating disorders (e.g. binge eating, anorexia, bulimia
and compulsive), cravings (for drugs, tobacco,
alcohol, any appetizing macronutrients or non
essential food items), for the treatment of
psychiatric disorders such as psychotic and/ormood
disorders, schizophrenia and schizo-affective
disorder, bipolar disorders, anxiety, anxio-depressive
disorders, depression, mania, obsessive-compulsive
disorders, impulse control disorders (e.g., Gilles de
Ia Tourette's syndrome), attention disorders like
ADD/ADHD, stress, and neurological disorders such as
dementia and cognitive and/or memory dysfunction
(e.g., amnesia, Alzheimer's disease, Pick's dementia,
dementia of ageing, vascular dementia, mild cognitive
impairment, age-related cognitive decline, and mild
dementia of ageing), neurological and/or
neurodegenerative disorders (e.g. Multiple Sclerosis,
Raynaud's syndrome, Parkinson's disease, Huntington's
chorea and Alzheimer's disease),
demyelinisation-related disorders, neuroinflammatory
disorders (e.g., Guillain- Barre syndrome). The
compounds are also potentially useful for the
prevention or treatment of dependence and addictive
disorders and behaviours (e.g., alcohol and/or drug
abuse, pathological gambling, kleptomania), drug
withdrawal disorders (e.g., alcohol withdrawal with or
without perceptual disturbances; alcohol withdrawal
delirium; amphetamine withdrawal; cocaine withdrawal;
nicotine withdrawal; opioid withdrawal; sedative,
hypnotic or anxiolytic withdrawal with or without
perceptual disturbances; sedative, hypnotic or
anxiolytic withdrawal.delirium; and_withdrawal
symptoms due to other substances), alcohol and/or
drug-induced mood, anxiety and/or sleep disorder with
onset during withdrawal, and alcohol and/or drug
relapse. The compounds are also potentially useful for
the prevention or treatment of neurological
dysfunctions such as dystonias, dyskinesias,
akathisia, tremor and spasticity, treatment of spinal
cord injury, neuropathy, migraine, vigilance
disorders, sleep disorders (e.g., 



disturbed sleep architecture, sleep apnea, obstructive
sleep apnea, sleep apnea syndrome), pain disorders,
cranial trauma. The compounds are also potentially
useful for the treatment of immune, cardiovascular
disorders (e.g. atherosclerosis, arteriosclerosis,
angina pectoris, abnormal heart rhythms, and
arrhythmias, congestive heart failure, coronary artery
disease, heart disease, hypertension, prevention and
treatment of left ventricular hypertrophy, myocardial
infarction, transient ischaemic attack, peripheral
vascular disease, systemic inflammation of the
vasculature, septic shock, stroke, cerebral apoplexy,
cerebral infarction, cerebral ischaemia, cerebral
thrombosis, cerebral embolism, cerebral hemorrhagia,
metabolic disorders (e.g. conditions showing reduced
metabolic activity or a decrease in restingenergy
expenditure as a percentage of total fat-free mass,
diabetes mellitus, dyslipidemia, fatty liver, gout,
hypercholesterolemia, hyperlipidemia,
hypertriglyceridemia, hyperuricacidemia, impaired
glucose tolerance, impaired fasting glucose, insulin
resistance, insulin resistance syndrome, metabolic
syndrome, syndrome X, obesityhypoventilation syndrome
(Pickwickian syndrome), type I diabetes, type II
diabetes, low HDL- and/or high LDL-cholesterol levels,
low adiponectin levels), reproductive and endocrine
disorders (e.g. treatment of hypogonadism in males,
treatment of infertility or as contraceptive,
menstrual abnormalities/emmeniopathy, polycystic
ovarian disease, sexual and reproductive dysfunction
in women and men (erectile dysfunction), GH-deficient
subjects, hirsutism in females, normal variant short
stature) and diseases related to the respiratory (e.g.
asthma and chronic obstructive pulmonary disease) and
gastrointestinal systems (e.g. dysfunction of
gastrointestinal motility or intestinal propulsion,
diarrhea, emesis, nausea, gallbladder disease,
cholelithiasis, obesity-related gastroesophageal
reflux, ulcers). The compounds are also potentially
useful as agents in treatment of dermatological
disorders, cancers (e.g. colon, rectum, prostate,
breast, ovary, endometrium, cervix, gallbladder, bile
duct), craniopharyngioma, Prader-WillLsyndrome, Turner
syndrome, Frohlich's syndrome, glaucoma, infectious
diseases, urinary tract disorders and inflammatory
disorders (e.g. arthritis deformans, inflammation,
inflammatory sequelae of viral encephalitis,
osteoarthritis) and orthopedic disorders. The
compounds are also potentially useful as agents in
treatment of (esophageal) achalasia. In another aspect
the present invention provides a compound of formula I
as previously defined for use as a medicament. In a
further aspect the present invention provides the use
of a compound of formula I in the preparation of a
medicament for the treatment or prophylaxis of obesity
or being overweight, (e.g., promotion of weight loss
and maintenance of weight loss), prevention of weight
gain (e.g., medication-induced or subsequent to
cessation of smoking), for modulation of appetite
and/or satiety, eating disorders (e.g. binge eating,
anorexia, bulimia and compulsive), cravings (for
drugs, tobacco, alcohol, any appetizing macronutrients
or non-essential food items), for the treatment of
psychiatric disorders such as psychotic 



and/or mood disorders, schizophrenia and
schizo-affective disorder, bipolar disorders, anxiety,
anxio-depressive disorders, depression, mania,
obsessive-compulsive disorders,impulse control
disorders (e.g., Gilles de Ia Tourette's syndrome),
attention disorders like ADD/ADHD, stress, and
neurological disorders such as dementia and cognitive
and/or memory dysfunction (e.g., amnesia, Alzheimer's
disease, Pick's dementia, dementia of ageing, vascular
dementia, mild cognitive impairment, age-related
cognitive decline, and mild dementia of ageing),
neurological and/or neurodegenerative disorders (e.g.
Multiple Sclerosis, Raynaud's syndrome, Parkinson's
disease, Huntington's chorea and Alzheimer's disease),
demyelinisation-related disorders, neuroinflammatory
disorders (e.g., Guillain- Barre syndrome). In a
further aspect the present invention provides the use
of a compound of formula I in the preparation of a
medicament for the treatment or prophylaxis of
dependence and addictive disorders and behaviours
(e.g., alcohol and/or drug abuse, pathological
gambling, kleptomania), drug withdrawal disorders
(e.g., alcohol withdrawal with or without perceptual
disturbances; alcohol withdrawal delirium; amphetamine
withdrawal; cocaine withdrawal; nicotine withdrawal;
opioid withdrawal; sedative, hypnotic or anxiolytic
withdrawal with or without perceptual disturbances;
sedative, hypnotic or anxiolytic withdrawal delirium;
and withdrawal symptoms due to other substances),
alcohol and/or drug-induced mood, anxiety and/or sleep
disorder ith onset during withdrawal, and alcohol
and/or drug relapse. In a further aspect the present
invention provides the use of a compound of formula I
in the preparation of a medicament for the treatment
or prophylaxis of neurological dysfunctions such as
dystonias, dyskinesias, akathisia, tremor and
spasticity, treatment of spinal cord injury,
neuropathy, migraine, vigilance disorders, sleep
disorders (e.g., disturbed sleep architecture, sleep
apnea, obstructive sleep apnea, sleep apnea syndrome),
pain disorders, cranial trauma. In a further aspect
the present invention provides the use of a compound
of formula I in the preparation of a medicament for
the treatment or prophylaxis of immune, cardiovascular
disorders (e.g. atherosclerosis, arteriosclerosis,
angina pectoris, abnormal heart rhythms, and
arrhythmias, congestive heart failure, coronary artery
disease, heart disease, hypertension, prevention and
treatment of left ventricular hypertrophy, myocardial
infarction, transient ischaemic attack, peripheral
vascular disease, systemic inflammation of the
vasculature, septic shock, stroke, cerebral apoplexy,
cerebral infarction, cerebral ischaemia, cerebral
thrombosis, cerebral embolism, cerebral hemorrhagia,
metabolicdisorders (e.g. conditions showing reduced
metabolic activity or a decrease in resting energy
expenditure as a percentage of total fat-free mass,
diabetes mellitus, dyslipidemia, fatty liver, gout,
hypercholesterolemia, hyperlipidemia,
hypertriglyceridemia, hyperuricacidemia, impaired
glucose tolerance, impaired fasting glucose, insulin
resistance, insulin resistance syndrome, metabolic
syndrome, syndrome X, obesityhypoventilation syndrome
(Pickwickian syndrome), type I diabetes, type II
diabetes, low HDL- and/or high LDL-cholesterol levels,
low adiponectin levels), reproductive and 



endocrine disorders (e.g. treatment of hypogonadism in
males, treatment of infertility or as contraceptive,
menstrual abnormalities/emmeniopathy, polycystic
ovarian disease, sexual and reproductive dysfunction
in women and men (erectile dysfunction), GH-deficient
subjects, hirsutism in females, normal variant short
stature) and diseases related to the respiratory (e.g.
asthma and chronic obstructive pulmonary disease) and
gastrointestinal systems (e.g. dysfunction of
gastrointestinal motility or intestinal propulsion,
diarrhea, emesis, nausea, gallbladder disease,
cholelithiasis, obesity-related gastroesophageal
reflux, ulcers). In a further aspect the present
invention provides the use of a compound of formula I
in the preparation of a medicament_for_the_treatment
or prophylaxis of dermatological disorders, cancers
(e.g. colon, rectum, prostate, breast, ovary,
endometrium, cervix, gallbladder, bile duct),
craniopharyngioma, Prader-Willi syndrome, Turner
syndrome, Frohlich's syndrome, glaucoma, infectious
diseases, urinary tract disorders and inflammatory
disoerders (e.g. arthritis deformans, inflammation,
inflammatory sequelae of viral encephalitis,
osteoarthritis) and orthopedic disorders. In a still
further aspect the present invention provides a method
comprising administering a pharmacologically effective
amount of a compound of formula I to a patient in need
thereof for the prophylaxis or treatment of obesity or
being overweight, (e.g., promotion of weight loss and
maintenance of weight loss), prevention of weight gain
(e.g., medicationinduced or subsequent to cessation of
smoking), for modulation of appetite and/or satiety,
eating disorders (e.g. binge eating, anorexia, bulimia
and compulsive), cravings (for drugs, tobacco,
alcohol, any appetizing macronutrients or
non-essential food items), for the treatment of
psychiatric disorders such as psychotic and/or mood
disorders, schizophrenia and schizo-affective
disorder, bipolar disorders, anxiety, anxio-depressive
disorders, depression, mania, obsessive-compulsive
disorders, impulse control disorders (e.g., Gillesde
Ia Tourette's syndrome), attention disorders like
ADD/ADHD, stress, and neurological disorders such as
dementia and cognitive and/or memory dysfunction
(e.g., amnesia, Alzheimer's disease, Pick's dementia,
dementia of ageing, vascular dementia, mild cognitive
impairment, age-related cognitive decline, and mild
dementia of ageing), neurological and/or
neurodegenerative disorders (e.g. Multiple Sclerosis,
Raynaud's syndrome, Parkinson's disease, Huntington's
chorea and Alzheimer's disease),
demyelinisation-related disorders, neuroinflammatory
disorders (e.g., Guillain-Barre syndrome). In a still
further aspect the present invention provides a method
comprising administering a pharmacologically effective
amount of a compound of formula I to a patient in need
thereof for the prophylaxis or treatment of dependence
and addictive disorders and behaviours (e.g., alcohol
and/or drug abuse, pathological gambling,
kleptomania), drug withdrawal disorders (e.g., alcohol
withdrawal with or without perceptual disturbances;
alcohol withdrawal delirium; amphetamine withdrawal;
cocaine withdrawal; nicotine withdrawal; opioid
withdrawal; sedative, hypnotic or anxiolytic
withdrawal with or 



without perceptual disturbances; sedative, hypnotic or
anxiolytic withdrawal delirium; and withdrawal
symptoms due to ther substances), alcohol
and/or-drug-induced mood, anxiety and/or sleep
disorder with onset during withdrawal, and alcohol
and/or drug relapse. In a still further aspect the
present invention provides a method comprising
administering a pharmacologically effective amount of
a compound of formula I to a patient in need thereof
for the prophylaxis or treatment of neurological
dysfunctions such as dystonias, dyskinesias,
akathisia, tremor and spasticity, treatment of spinal
cord injury, neuropathy, migraine, vigilance
disorders, sleep disorders (e.g., disturbed sleep
architecture, sleep apnea, obstructive sleep apnea,
sleep apnea syndrome), pain disorders, cranial trauma.
In a still further aspect the present invention
provides a method comprising administering a
pharmacologically effective amount of a compound of
formula I to a patient in need thereof for the
prophylaxis or treatment of immune, cardiovascular
disorders (e.g. atherosclerosis, arteriosclerosis,
angina pectoris, abnormal heart rhythms, and
arrhythmias, congestive heart failure, coronary artery
disease, heart disease, hypertension, prevention and
treatment of left ventricular hypertrophy, myocardial
infarction, transient ischaemic attack, peripheral
vascular disease, systemic inflammation of the
vasculature, septic shock, stroke, cerebral apoplexy,
cerebral infarction, cerebral ischaemia, cerebral
thrombosis,cerebral embolism, cerebral hemorrhagia,
metabolic disorders (e.g. conditions showing reduced
metabolic activity or a decrease in resting energy
expenditure as a percentage of total fat-free mass,
diabetes mellitus, dyslipidemia, fatty liver, gout,
hypercholesterolemia, hyperlipidemia,
hypertriglyceridemia, hyperuricacidemia, impaired
glucose tolerance, impaired fasting glucose, insulin
resistance, insulin resistance syndrome, metabolic
syndrome, syndrome X, obesity-hypoventilation syndrome
(Pickwickian syndrome), type I diabetes, type II
diabetes, low HDL- and/or high LDL-cholesterol levels,
low adiponectin levels), reproductive and endocrine
disorders (e.g. treatment of hypogonadism in males,
treatment of infertility or as contraceptive,
menstrual abnormalities/emmeniopathy, polycystic
ovarian disease, sexual and reproductive dysfunction
in women and men (erectile dysfunction), GH-deficient
subjects, hirsutism in females, normal variant short
stature) and diseases related to the respiratory (e.g.
asthma and chronic obstructive pulmonary disease) and
gastrointestinal systems (e.g. dysfunction of
gastrointestinal motility or intestinal propulsion,
diarrhea, emesis, nausea, gallbladder disease,
cholelithiasis, obesity-related gastro-esophageal
reflux, ulcers). In a still further aspect the present
invention provides a method comprising administering a
pharmacologically effective amount of a compound of
formula I to a patient in need thereof for the
prophylaxis or treatment of dermatological disorders,
cancers (e.g. colon, rectum, prostate, breast, ovary,
endometrium, cervix, gallbladder, bile duct),
craniopharyngioma, Prader-Willi syndrome, Turner
syndrome, Frohlich's syndrome, glaucoma, infectious
diseases, urinary tract disorders and inflammatory
disorders (e.g. arthritis deformans, inflammation,
inflammatory sequelae of viral encephalitis,
osteoarthritis) and orthopedic disorders.. 



The compounds of the present invention are particulary
suitable for the treatment of obesity or being
overweight, (e.g., promotion of weight loss and
maintenance of weight loss), prevention or reversal of
weight gain (e.g., rebound, medication-induced or
subsequent to cessation of smoking), for modulation of
appetite and/or satiety, eating disorders (e.g. binge
eating, anorexia, bulimia and compulsive), cravings
(for drugs, tobacco, alcohol, any appetizing
macronutrients or non-essential food items). The
compounds of formula (I) are useful for the treatment
of obesity, psychiatric disorders such as psychotic
disorders, schizophrenia, bipolar disorders, anxiety,
anxio-depressive disorders, depression, cognitive
disorders, memory disorders,
obsessive-compulsivedisorders, anorexia, bulimia,
attention disorders like ADHD, epilepsy, and related
conditions, and neurological disorders such as
dementia, neurological disorders(e.g. Multiple
Sclerosis), Raynaud's syndrome, Parkinson's disease,
Huntington's chorea and Alzheimer's disease. The
compounds are also potentially useful for the
treatment of immune, cardiovascular, reproductive and
endocrine disorders, septic shock and diseases related
to the respiratory and gastrointestinal systems (e.g.
diarrhea). The compounds are also potentially useful
as agents in treatment of extended abuse, addiction
and/or relapse indications, e.g. treating drug
(nicotine, ethanol, cocaine, opiates, etc) dependence
and/or treating drug (nicotine, ethanol, cocaine,
opiates, etc) withdrawal symptoms. The compounds may
also eliminate the increase in weight that normally
accompanies the cessation of smoking. In another
aspect the present invention provides a compound of
formula I as previously defined for use as a
medicament. In a further aspect the present invention
provides the use of a compound of formula I in the
preparation of a medicament for the treatment or
prophylaxis of obesity, psychiatric disorders such as
psychotic disorders, schizophrenia, bipolar disorders,
anxiety, anxiodepressive disorders,
depression,_cognitig e disorders, memory disorders,
obsessivecompulsive disorders, anorexia, bulimia,
attention disorders like ADHD, epilepsy, and related
conditions, neurological disorders such as dementia,
neurological disorders (e.g. Multiple Sclerosis),
Parkinson's Disease, Huntington's Chorea and
Alzheimer's Disease, immune, cardiovascular,
reproductive and endocrine disorders, septic shock,
diseases related to the respiratory and
gastrointestinal systems (e.g. diarrhea), and extended
abuse, addiction and/or relapse indications, e.g.
treating drug (nicotine, ethanol, cocaine, opiates,
etc) dependence and/or treating drug (nicotine,
ethanol, cocaine, opiates, etc) withdrawal symptoms.
In a still further aspect the present invention
provides a method of treating obesity, psychiatric
disorders such as psychotic disorders such as
schizophrenia and bipolar disorders, anxiety,
anxio-depressive disorders, depression, cognitive
disorders, memory disorders, obsessive-compulsive
disorders, anorexia, bulimia, attention disorders like
ADHD, epilepsy, and related conditions, neurological
disorders such as dementia, neurological disorders
(e.g. Multiple Sclerosis), Parkinson's Disease,
Huntington's Chorea 



and Alzheimer's Disease, immune, cardiovascular,
reproductive and endocrine disorders,septic shock,
diseases related to the respiratory and
gastrointestinal systems (e.g. diarrhea), and extended
abuse, addiction and/or relapse indications, e.g.
treating drug (nicotine, ethanol, cocaine, opiates,
etc) dependence and/or treating drug (nicotine,
ethanol, cocaine, opiates, etc) withdrawal symptoms
comprising administering a pharmacologically effective
amount of a compound of formula I to a patient in need
thereof. The compounds of the present invention are
particulary suitable for the treatment of obesity,
e.g. by reduction of appetite and body weight,
maintenance of weight reduction and prevention of
rebound. The compounds of the present invention may
also be used to prevent or reverse medication-induced
weight gain, e.g. weight gain caused by antipsychotic
(neuroleptic) treatment(s). The compounds of the
present invention may also be used to prevent or
reverse weight gain associated with smoking cessation.
The compounds of the present invention are suitable
for use in treating the above indications in juvenile
or adolescent patient populations. The compounds of
the present invention may also be suitable for use in
the regulation of bone mass and bone loss and
therefore useful in the treatment of osteoporosis and
other bone diseases. The compounds of the present
invention may also be used in the treatment of hepatic
diseases, for example hepatic fibrosis, alcoholic
liver cirrhosis, chronic viral hepatitis, non
alcoholic steato or liver cancerhepatitis Combination
Therapy The compounds of the invention may be combined
with another therapeutic agent that is useful in the
treatment of obesity such as other anti-obesity drugs,
that affect energy expenditure, glycolysis,
gluconeogenesis, glucogenolysis, lipolysis,
lipogenesis, fat absorption, fat storage, fat
excretion, hunger and/or satiety and/or craving
mechanisms, appetite/motivation, food intake, or G-I
motility. The compounds of the invention may further
be combined with another therapeutic agent that is
useful in the treatment of disorders associated with
obesity such as hypertension, hyperlipidaemias,
dyslipidaemias, diabetes, sleep apnea, asthma, heart
disorders, atherosclerosis, macro and micro vascular
diseases, liver steatosis, cancer, joint disorders,
and gallbladder disorders. For example, a compound of
the present invention may be used in combination with
a another therapeutic agent that lowers blood pressure
or thatdecreases the ratio of LDL:HDL or an agent that
causes a decrease in circulating levels of
LDL-cholesterol. In patients with diabetes mellitus
the compounds of the invention may also be combined
with therapeutic agents used to treat complications
related to micro angiopathies. The compounds of the
invention may be used alongside other therapies for
the treatment of obesity and its associated
complications the metabolic syndrome and type 2
diabetes, these include biguanide drugs, insulin
(synthetic insulin analogues) and oral
antihyperglycemics (these are divided into prandial
glucose regulators and alpha-glucosidase inhibitors). 



In another aspect of the invention, the compound of
formula I, or a pharmaceutically acceptable salt
thereof may be administered in association with a PPAR
modulating agent. PPAR modulating agents include but
are not limited to a PPAR alpha and/or gamma agonist,
or pharmaceutically acceptable salts, solvates,
solvates of such salts or prodrugs thereof. Suitable
PPAR alpha and/or gamma agonists, pharmaceutically
acceptable salts, solvates, solvates of such salts or
prodrugs thereof are well known in the art. In
addition the combination of the invention may be used
in conjunction with a sulfonylurea. The present
invention also includes a compound of the present
invention in combination with a
cholesterplrlQwermg_agent. I he cholesterol-lowering
agents referred to in this application include but are
not limited to inhibitors of HMG-CoA reductase (3-
hydroxy-3-methylglutaryl coen2yme A reductase).
Suitably the HMG-CoA reductase inhibitor is a statin.
In the present application, the term
"cholesterol-lowering agent" also includes chemical
modifications of the HMG-CoA reductase inhibitors,
such as esters, prodrugs and metabolites, whether
active or inactive. The present invention also
includes a compound of the present invention in
combination with an inhibitor of the ileal bile acid
transport system (IBAT inhibitor). The present
invention also includes a compound of the present
invention in combination with a bile acid binding
resin. The present invention also includes a compound
of the present invention in combination with a bile
acid sequestering agent, for example colestipol or
cholestyramine or cholestagel. According to an
additional further aspect of the present invention
there is provided a combination treatment comprising
the administration of an effective amount of acompound
of the formula I, or a pharmaceutically acceptable
salt thereof, optionally together with a
pharmaceutically acceptable diluent or carrier, with
the simultaneous, sequential or separate
administration one or more of the following agents
selected from: a CETP (cholesteryl ester transfer
protein) inhibitor; a cholesterol absorption
antagonist; a MTP (microsomal transfer protein)
inhibitor ; a nicotinic acid derivative, including
slow release and combination products; a phytosterol
compound ; probucol; an anti-coagulant; an omega-3
fatty acid ; another anti-obesity compound for example
sibutramine, phentermine, orlistat, bupropion,
ephedrine, thyroxine; an antihypertensive compound for
example an angiotensin converting enzyme (ACE)
inhibitor, an angiotensin II receptor antagonist, an
adrenergic blocker, an alpha adrenergic blocker, a
beta adrenergic blocker, a mixed alpha/beta adrenergic
blocker, an adrenergic 



stimulant, calcium channel blocker, an AT-I blocker, a
saluretic,-a diuretic or a vasodilator; a melanin
concentrating hormone (MCH) modulator; an NPY receptor
modulator; an orexin receptor modulator; a
phosphoinositide-dependent protein kinase (PDK)
modulator; or modulators of nuclear receptors for
example LXR, FXR, RXR, GR, ERRa, b, PPARa, b, g and
RORalpha; a monoamine transmission-modulating agent,
for example a selective serotonin reuptake inhibitor
(SSRI), a noradrenaline reuptake inhibitor (NARI), a
noradrenaline-serotonin reuptake inhibitor (SNRI), a
monoamine oxidase inhibitor (MAOI), a tricyclic
antidepressive agent (TCA), a noradrenergic and
specific serotonergic antidepressant (NaSSA); an
antipsychotic agent for example olanzapine and
clozapine; a serotonin receptor modulator; a
leptin/leptin receptor modulator;a ghrelin/ghrelin
receptor modulator; a DPP-IV inhibitor; or a
pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, optionally together
with a pharmaceutically acceptable diluent or carrier
to a warm blooded animal, such as man in need of such
therapeutic treatment. According to an additional
further aspect of the present invention there is
provided a combination treatment comprising the
administration of an effective amount of a compound of
the formula I, or a pharmaceutically acceptable salt
thereof, optionally together with a pharmaceutically
acceptable diluent or carrier, with the simultaneous,
sequential or separate administration of very low
calorie diets (VLCD) or low-calorie diets (LCD).
Therefore in an additional feature of the invention,
there is provided a method for the treatment of
obesity and its associated complications in a
warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal
an effective amount of a compound of formula I, or a
pharmaceutically acceptable salt thereof in
simultaneous, sequential or separate administration
with an effective amount of a compound from one of the
other _classes_of compounds described in this
combination section, or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug
thereof. Therefore in an additional feature of the
invention, there is provided a method of treating
hyperlipidemic conditions in a warm-blooded animal,
such as man, in need of such treatment which comprises
administering to said animal an effective amount of a
compound of formula I, or a pharmaceutically
acceptable salt thereof in simultaneous, sequential or
separate administration with an effective amount of a
compound from one of 



the other classes of compounds described in this
combination section or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug
thereof. According to a further aspect of the
invention there is provided a pharmaceutical
composition which comprises a compound of formula I,
or a pharmaceutically acceptable salt thereof, and a
compound from one of the other classes of compounds
described in this combination section or a
pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof, in association with
a pharmaceutically acceptable diluent or
carrier.According to a further aspect of the present
invention there is provided a kit comprising a
compound of formula I, or a pharmaceutically
acceptable salt thereof, and a compound from one of
the other classes of compounds described in this
combination section or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug
thereof. According to a further aspect of the present
invention there is provided a kit comprising: a) a
compound of formula I, or a pharmaceutically
acceptable salt thereof, in a first unit dosage form;
b) a compound from one of the other classes of
compounds described in this combination section or a
pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof; in a second unit
dosage form; and c) container means for containing
said first and second dosage forms. According to a
further aspect of the present invention there is
provided a kit comprising: a) a compound of formula I,
or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically acceptable diluent or
carrier, in a first unit dosage form; b) a compound
from one of the other classes of compounds described
in this combination section or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in a second unit dosage_form; and c)
container means for containing said first and second
dosage forms. According to another feature of the
invention there is provided the use of a compound of
the formula I, or a pharmaceutically acceptable salt
thereof, and one of the other compounds described in
this combination section, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in the manufacture of a medicament
for use in the the treatment of obesity and its
associated complications in a warm-blooded animal,
such as man. According to another feature of the
invention there is provided the use of a compound of
the formula I, or a pharmaceutically acceptable salt
thereof, and one of the other compounds described in
this combination section, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in the manufacture of a medicament
for use in the treatment of hyperlipidaemic conditions
in a warm-blooded animal, such as man. According to a
further aspect of the present invention there is
provided a combination treatment comprising the
administration of an effective amount of a compound of
the formula I, or a pharmaceutically acceptable salt
thereof, optionally together with apharmaceutically
acceptable diluent or carrier, with the simultaneous,
sequential or separate administration of an effective
amount of one of the other compounds described in 



this combination section, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, optionally together with a
pharmaceutically acceptable diluent or carrier to a
warm-blooded animal, such as man in need of such
therapeutic treatment. Furthermore, a compound of the
invention may also be combined with therapeutic agents
that are useful in the treatment of disorders or
conditions associated with obesity (such as type II
diabetes, metabolic syndrome, dyslipidemia, impaired
glucose tolerance, hypertension, coronary heart
disease, non-alcoholic steatohepatitis, osteoarthritis
and some cancers) and psychiatric and neurological
conditions. It will be understood that there are
medically accepted definitions of obesity and being
overweight. A patient may be identified by, for
example, measuring body mass index (BMI), which is
calculated by dividing weight in kilograms by height
in metres squared, and comparing the result with the
definitions. As the compounds of formula I are useful
in causing smoking cessation, preventing weight gain
resulting from smoking cessation, treating nicotine
withdrawal and preventing nicotine dependence_they_may
also be combined-with other-compounds-known to have
one or more of these effects for example nicotine, a
nicotine agonist or a partial agonist, a monoamine
oxidase inhibitor or antidepressants such as
bupropion, doxepine, nortriptyline or an anxiolytic
such as buspirone or clonidine. Pharmacological
Activity Compounds of the present invention are active
against the receptor product of the CBl gene. The
affinity of the compounds of the invention for central
cannabinoid receptors is demonstrable in methods
described in Devane et al , Molecular Pharmacology,
1988, 34,605 or those described in WO01/70700 or EP
656354. Alternatively the assay may be performed as
follows. l Omg of membranes prepared from cells stably
transfected with the CBl gene were suspended in 200ml
of 10OmM NaCl, 5mM MgCl2, ImM EDTA, 5OmM HEPES (pH
7.4), ImM DTT, 0.1% BSA and lOOmM GDP. To this was
added an EC80 concentration of agonist (CP55940), the
required concentration of test compound and 0.1mCi
[35S]-GTPyS. The reaction was allowed to proceed at
300C for 45 min. Samples were then transferred on to
GF/B filters using a cell harvester and washed with
wash buffer (5OmM Tris (pH 7.4),5mM MgCl2, 5OmM NaCl).
Filters were then covered with scintilant and counted
for the amount of [35S]-GTPyS retained by the filter.
Activity is measured in the absence of all ligands
(minimum activity) or in the presence of an EC80
concentration of CP55940 (maximum activity). These
activities are set as 0% and 100% activity
respectively. At various concentrations of novel
Hgand, activity is calculated as a percentage of the
maximum activity and plotted. The data are fitted
using the equation y=A+((B-A)/l+((C/x) UD)) and the
IC50 value determined as the concentration required to
give half maximal inhibition of GTPgS binding under
the conditions used. The compounds of the present
invention are active at the CBl receptor (IC50 < 1 



micromolar). Most preferred compounds have IC50 <200
nanomolar. For example, Example 1 has an IC50 of
0.98nM. The compounds of the invention are are
believed to be selective CBl antagonists or inverse
agonists. The potency, selectivity profile and side
effect propensity may limit the clinical usefulness of
hitherto known compounds with alleged CBl
antagonistic/inverse agonistic properties. In this
regard, preclinical evaluation of compounds of the
present invention in models of gastrointestinal and/or
cardiovascular function indicates that they offer
significant advantages compared to representative
reference CBl antagonist/inverse agonist agents. The
compounds of the present invention may provide
additional benefits in terms of potency, selectivity
profile, bioavailability, half-life in plasma, blood
brain permeability, plasma protein binding (for
example higher free fraction of drug) or solubility
compared to representative reference CBl
antagonists/inverse agonist agents. The compounds of
the present invention have improved solubility in
organic solvents compared to compounds in the prior
art. For example, Example 19 of WO03/0271 14 (2-
(4-chlorophenyl)-l-(2,4-dichlorophenyl)-3-methyl-5-(l-
riperidinyl)-l, 5, 6, 7-tetrahydro- 4
-pyrrolo-[3,2-c]pyridin-4-one) was found to be
insoluble in dimethyl sulfoxide whereas the compounds
of the present invention were all soluble in dimethyl
sulfoxide. It would be expected that this increase in
solubility in organic solvents would lead to
improvements in bioavailability and ease of
manufacture and formulation. The utility of the
compounds of the present invention in the treatment of
obesity and related conditions is demonstrated by a
decrease in body weight in cafeteria diet-inducedobese
mice. Female C57B1/6J mice were given ad libitum
access to calorie-dense 'cafeteria' diet (soft
chocolate/cocoa-type pastry, chocolate, fatty cheese
and nougat) and standard lab chow for 8-10 weeks.
Compounds to be tested were then administered
systemically (iv, ip, sc or po) once daily for a
minimum of 5 days, and the body weights of the mice
monitored on a daily basis. Simultaneous assessment of
adiposity was carried by means of DEXA imaging at
baseline and termination of the study. Blood sampling
was also carried out to assay changes in
obesity-related plasma markers. Compounds of the
present invention show superior weight reduction
compared to prior art compounds. Examples
Abbreviations DDQ 2,3-dichloro-5,6-dicyano-
1,4-benzoquinone DME dimethoxyethane DMF
dimethylformamide EtOAc ethyl acetate NBS
N-bromosuccinimide MeOH methanol p-TSA
toluenesulphonic acid It room temperature 



TBAF tetrabutylammonium fluoride TEA triethylamine THF
tetrahydrofuran t triplet S singlet d doublet q
quartet qvint quintet m multiplet br broad bs broad
singlet dm doublet of multiplet bt broad triplet dd
doublet of doubletGeneral Experimental Procedures Mass
spectra were recorded on either a Micromass ZQ single
quadrupole or a Micromass LCZ single quadrupole mass
spectrometer both equipped with a pneumatically
assisted electrospray interface (LC-MS). 1H NMR
measurements were performed on either a Varian Mercury
300 or a Varian Inova 500, operating at 1H frequencies
of 300 and 500 MHz respectively. Chemical shifts are
given in ppm with CDCl3 as internal standard. CDCl is
used as the solvent for NMR unless otherwise stated.
Purification was performed on a semipreparative HPLC (
High Performance Liquid Chromatography ) with a mass
triggered fraction collector, Shimadzu QP 8000 single
quadrupole mass spectrometer equipped with 19 x 100 mm
C8 column. The mobile phase used was, if nothing else
is stated, acetonitrile and buffer (0.1 M ammonium
acetate-.acetonitrile 95:5). Example 1
3,3,3-Trifluoropropane-l-sulfonic
acid4-[l-(2-chlorophenyl)-3-methyl-4-oxo-5-piperidin-
1-yl-4,5,6,7-tetrahydro-
lH-pyrrolo[3,2-c]pyridine-2-yl]phenyl ester Step 1
3-(Piperidin-l-ylamino)propionic acid methyl ester To
a solution of 1-aminopiperidine (100 g, 1.00 mol) in
dry methanol at 0 0C, methyl acrylate (99.0 ml, 1.10
mol) was added dropwise. The resulting mixture-was
stirred at room temperature overnight. After
evaporation of the solvent, heptane was added to the
residue, and the white solid (impurity) removed by
filtration. The filtrate was concentrated to dryness
to afford 80.0 g (43%) of the title compound as a
yellow oil. Step 2 N-(2-Methoxycarbonylethyl)-
N-piperidin-l-yl-maloamic acid ethyl ester To a
solution of 3-(piperidin-l-ylamino)propionic acid
methyl ester (80.0 g, 0.43 mol) in dichloromethane was
added triethylamine (71 .0 ml, 0.50 mol) followed by
slow addition of ethyl malonyl chloride (60.0 ml, 0.47
mol) at 0 0C. The resulting slurry was stirred at room
temperature for 4 hours. Water was added and the
phases separated. The organic phase was dried (Na2SO
), filtered and concentrated. Flash chromatography
(toluene : EtOAc 9:1 - 



1:1) gave 81.O g (63%) of the product as an oil used
without further purification. Step 3
2,4-Dioxo-[l,r]bipiperidinyl-3-carboxylic acid ethyl
ester To a solution of N-(2-methoxycarbonylethyl)-
N-pireridin-l-yl-maloamic acid ethyl ester (60.0 g,
0.20 mol) in a mixture of THF ( 1100 ml) and DMF (490
ml) was added cesium carbonate (195 g, 0.60 mol). The
resulting mixture was boiled under reflux (80 0C) for
48 hours. The cooled reaction mixture was filtered and
the filtrate evaporated. The combinedfiltered solid
and the filtrate residue were purified by flash
chromatography (CH2Cl2 : MeOH 70 : 30) to give 15.O g
(28%) of the title compound as a pale yellow oil. Step
4 [l,r]Bipiperidinyl-2,4-dione The oil from step 3 was
dissolved in 10% acetic acid (250 ml) and the solution
boiled under reflux for one hour. The cooled reaction
mixture was evaporated, and the residue purified by
flash chromatography (CH2Cl : acetone 9:1 - 1:1) to
give 4.00 g (36%) of the title compound as a
semi-solid. Step 5
l-(2-Chlorophenylamino)-propan-2-one A mixture of
2-chloroaniline (13.2 ml, 0.125 mol), iodoacetone
(26.6 g, 0.145 mol) and potassium carbonate (18.1 g,
0.13 mol) in DMF (200 ml) was heated under nitrogen at
100 0C overnight. After cooling to rt, water was added
and the mixture extracted with ether (x3). The
combined organic extracts were washed with water,
dried (Na2SO4), filtered and concentrated. Flash
chromatography (Heptane : EtOAc 80 : 20) afforded 16.0
g (70%) of the title compound as a brown liquid. Step
6 1-(2-Chlorophenyl)-3-methyl-5-pi reridin-l -yl-
1,5,6,7-tetrahydropyrrolo[3,2- c]pyridine-4-one To a
solution of [l,l']bipiperidinyl-2,4-dione, from Step 4
(2.49 g, 12.7 mmol) in dry toluene (240 ml) at room
temperature were added
l-(2-chlorophenylamino)propan-2-one (2.33 mg, 12.7
mmol) from Step 5 followed by a catalytic amount
ofp-TSA. The reaction mixture was boiled under reflux
with a Dean-Stark trap, and 90 ml toluene was
collected in the trap. Then 1 molar equivalent ofp-TSA
was added and the reaction mixture was boiled under
reflux overnight. After cooling to room temperature,
the reaction mixture was evaporated and purified by
flash chromatography (heptane : EtOAc gradient) to
give 0.93 g (21%) of the title compound. Step 7
2-Bromo-l-(2-chlorophenyl)-3-methyl-5-piperidin-l-yl-l
, 5,6,7- tetrahydropyrrolo [3,2-c]pyridine-4-one To as
solution of
l-(2-chlorophenyl)-3-methyl-5-piperidin-l-yl-l,5,6,7-t
etrahydropyrrolo[ 3,2-c]pyridine-4-one (0.93 g, 2.70
mmol) in DMF (30 ml) was added NBS (0.50, 2.84 mmol)
at 0 0C. The reaction mixture was stirred at this
temperature for one hour and then water was added. The
mixture was extracted with ether (x3). The combined
ether extracts were dried (Na SO4), filtered and
concentrated to give 0.92 g (84%) of the title
compound after flash chromatography (heptane : EtOAc
gradient).Step 8 l-(2-Chlorophenyl)-2-(4-hydroxy
rhenyl)-3-methyl-5-piperidin-l-yl-l,5,6,7-
tetrahydro-pyrrolo[3,2-c]pyridine-4-one
2-Bromo-l-(2-chlorophenyl)-3-metliyl-5-piperidin-l-yl-
l,5,6 J7-tetrahydro-pyrrolo[3,2- 



c]pyridine-4-one (0.92 g, 2.25 mmol),
4-hydroxyrhenylboronic acid (0.35 g, 2.50 mmol) and
tetrakis(triphenylphosphine)palladium(0) (350 mg) were
dissolved in DME (46 ml) and 1M Na2COs (12 ml)). The
resulting solution was degassed and heated at 60 0C
under nitrogen overnight. Water and EtOAc were added
after cooling and the aqueous phase extracted with
EtOAc (x3). The combined organic extracts were dried
(Na2SO ), filtered and concentrated to give a crude
product that was purified by flash chromatography
(heptane : EtOAc gradient) to afford 0.54 g (55%) of
the product as a pale yellow solid. Step 9 3,3
,3-Trifluoropropane-1 -sulfonic
acid4-[l-(2-chlorophenyl)-3-methyl-4-oxo-5-
piperidin-l-yl-4,5,6,7-tetrahydro-l
H-pyrrolo[3,2-c]pyridine-2-yl]phenyl ester To a
solution of
l-(2-chlorophenyl)-2-(4-hydroxyphenyl)-3-methyl-5-pipe
ridin-l-yll,
5,6,7-tetrahydropyrrolo[3,2-c]pyridine-4-one (0.54 g,
1.24 mmol) in dichloromethane (30 ml) at 0 0C was
added triethylamine (0.20 ml, 1.50 mmol) followed by
3,3,3- trifluoropropane sulfonyl chloride (295 mg,
1.50 mmol). The reaction mixture was subsequently
stirred at room temperature for 2.5-hours.
Concentration and purification by flash chromatography
(heptane : EtOAc gradient) afforded 65 mg (9%) of the
title compound as a colorless solid. 1HNMR (CDCl3) : d
7.57-7.08 (8H, m), 3.78-3.71 (2H, m), 3.50-3.44 (2H,
m), 3.40-3.00 (2H, broad s), 2.85-2.65 (4H, m), 2.41
(3H, s), 1.80-1.50 (6H, m), 1.40-1.20 (2H, m). MS: 596
(M+H). HPLC: 93% Example 2
3,3,3-Trifluoropropane-l-sulfonic acid
4-[l-(2,4-dichlorophenyl)-3-methyl-4-oxo-5-
piperidin-l-yl-4,5,6,7-tetrahydro-l
H-pyrrolo[3,2-c]pyridine-2-yl]phenyl ester Step 1
l-(2,4-Dichlorophenylamino)propan-2-one A mixture of
2,4-dichloroaniline (20.2 g, 0.125 mol), iodoacetone
(26.6 g, 0.145 mol) and potassium carbonate (18.1 g,
0.13 mol) in DMF (200 ml) was heated under nitrogen at
100C overnight. After cooling to rt, water was added
and the mixture extracted with ether (x3). The
combined organic extracts were washed with water,
dried (Na2SO4), filtered and concentrated. Flash
chromatography (Heptane : EtOAc 90 : 10 - 80 : 20)
afforded 13.6 g (50%) of the title compound as a brown
solid.Step 2 l-(2,4-Dichloro rhenyl)-3-methyl-5-pi
reridin-l-yl-l,5,6,7-tetrahydro-pyrrolo[3,2-
c]pyridine-4-one To a solution of
[l,l']bipiperidinyl-2,4-dione (520 mg, 2.65 mmol) from
Example 1 step 4 in dry toluene (25 ml) at room
temperature were added l-(2,4-dichlorophenylamino)-
propan-2-one (576 mg, 2.64 mmol) from Step 1 above
followed by a catalytic amount of p-TSA. The reaction
mixture was boiled under reflux with a Dean-Stark
trap, and 10 ml toluene was collected in the trap. One
molar equivalent ofp-TSA (250 mg) was added and the
reaction mixture was boiled under reflux for 5.5
hours. After cooling to room temperature, the reaction
mixture was evaporated and purified by flash
chromatography (heptane : EtOAc gradient) to give 250
mg (25%) of the title compound as a brown solid. A
parallel experiment with 1.51 g
l-(2,4-dichlorophenylamino)propan-2-one afforded 0.68 



g (26%) of the product. Step 3
2-Bromo-l-(2,4-Dichlorophenyl)-3-methyl-5-piperidin-l-
yl-l,5,6,7-tetrahydropyrrolo[ 3,2-c]pyridine-4-one To
as solution of
l-(2,4-dichlorophenyl)-3-methyl-5-piperidin-l-yl-l,5,6
,7- tetrahydropyrrolo[3,2-c]pyridine-4-one (0.93 g,
2.46 mmol) in DMF (25 ml) was added NBS (0.48, 2.71
mmol) at 0 C. The reaction mixture_was stirred at this
temperature for - one hour and then water was added.
The mixture was extracted with ether (x3). The
combined ether extracts were dried (Na2SO4), filtered
and concentrated to give 0.45 g (40%) of the title
compound after flash chromatography (heptane : EtOAc
gradient). Step 4
1-(2,4-Dichlorophenyl)-2-(4-hydroxyphenyl)-3-methyl-5-
piperidin- 1-yl- 1,5,6,7- tetrahydro-pyrrolo
[3,2-c]pyridine-4-one
2-Bromo-l-(2,4-Dichlorophenyl)-3-methyl-5-piperidin-l-
yl-l,5,6,7-tetrahydropyrrolo[3,2- c]pyridine-4-one
(450 mg, 0.98 mmol), 4-hydroxyphenylboronic acid (150
mg, 1.09 mmol) and
tetrakis(triphenylphosphine)palladium(0) (150 mg) were
dissolved in DME (20 ml) and 1M Na2CO3 (5 ml)). The
resulting solution was degassed and heated at 60 0C
under nitrogen overnight. Water and EtOAc were added
after cooling and the aqueous phase extracted with
EtOAc (x3). The combined organic extracts were dried
(Na2SO4), filtered and concentrated to give a crude
product that was purified by flash chromatography
(heptane : EtOAc gradient) to afford 0.40 g (87%) of
the product as a pale yellow solid.Step 5
3,3,3-Trifluoropropane-l-sulfonic
acid4-[l-(2,4-dichlorophenyl)-3-methyl-4-oxo-
5-piperidin-l-yl-4,5,6,7-tetrahydro-l
H-pyrrolo[3,2-c]pyridine-2-yl]phenyl ester To a
solution of
l-(2,4-dichlorophenyl)-2-(4-hydroxyphenyl)-3-methyl-5-
piperidin-l-yll,
5,6,7-tetrahydropyrrolo[3,2-c]pyridine-4-one (0.40 g,
0.85 mmol) in dichloromethane (20 ml) at 0 0C was
added triethylamine (0.14 ml, 1.02 mmol) followed by
3,3,3- trifiuoropropanesulfonyl chloride (0.20 g, 1.02
mmol). The reaction mixture was subsequently stirred
at room temperature for two hours. Concentration and
purification by flash chromatography (heptane : EtOAc
gradient) afforded 200 mg (37%) of the title compound
as a colorless solid. 1H NMR (CDCl3) : 7.51 (IH, m),
7.34-7.02 (6H, m), 3.75 (2H, m), 3.53-3.44 (3H, m),
3.40-3.00 (2H, broad s), 2.87-2.60 (5 H, m), 2.41 (3H,
s), 1.80-1.50 (6H, m), 1.40-1.20 (2H, m). MS: 630
(M+H). HPLC: 95% Example 3
3,3,3-Trifluoropropane-l-sulfonic acid
4-[l-(2-chloro-4-fluorophenyl)-3-methyl-4-oxo-5-
piperidin-l-yl-4,5,6,7-tetrahydro-lH-pyrrolo[3,2-c]pyr
idin-2-yl]phenyl ester Step 1
4-(2-Chloro-4-fluorophenylammoV5,63',4',5',6'-hexahvdr
o-2'H-n.ribipyridinyl-2- one
[l,l']-Bipiperidinyl-2,4-dione (2.00 g, 10.19 mmol)
was dissolved in toluene (8 ml) and 2-
chloro-4-fluorophenylamine (1.78 g, 12.23 mmol) was
added. More toluene (5 ml) was added. The reaction
mixture was boiled under reflux at 110 C for 17 h then
allowed to 



cool. When the reaction mixture reached rt the product
precipitated and it was collected by filtration to
yield a beige solid (1.80 g, 55%). 1H-NMR (400 MHz,
CDCl3) d 7.41-7.32 (IH, m), 7.18-7.09 (IH, m),
7.00-6.90 (IH, m), 5.51 (IH, s), 5.11 (IH, s), 3.54
(2H, t), 3.38-2.67 (4H, br), 2.57 (2H, t), 1.74-1.50
(4H, m), 1.43-1.30 (2H, m). Step 2 3-
{2-[4-(tert-Butyldimethylsilanyloxy ')phenyl1-l
-methyl-2-oxo-ethyll -4-f2-chloro-
4-fluorophenylaminoV5,6,3',4',5\6'-hexahvdro-2'H-[lJ'1
bipyridinyl-2-one NaH (0.15 g, 6.25 mmol) was placed
in a flask under nitrogen and dry THF (5 ml) was
added. The mixture was cooled to 0C with an icebath
and 4-(2-chloro-4-fluorophenylamino)-
5,6,3',4',5',6'-hexahydro-2 H-[l,r]bipyridinyl-2-one
(0.70 g, 2.16 mmol) suspended in dry THF (8 ml) was
added dropwise. After Ih 40 min tetrabutylammonium
iodide (0.085 g, 0.23 mmol) was added followed by
dropwise addition of
2-bromo-l-[4-(tert-butyldimethylsilanyloxy)phenyl]prop
an-l-one (1.122 g, 3.27 mmol) dissolved in dry THF (2
ml). The icebath was removed after the last addition.
The reaction was continued at rt for 4h whereafter the
reaction was quenched by adding phosphate buffer pH
7.0. The THF was evaporated. DCM / water were added
and the phases separated. DCM was evaporated from the
dried organic layer to yield the crude product as an
orange solid (crude 1.135 g). Step 3
2-[4-(tert-Butyldimethylsilanyloxy)phenyl]-l-f2-chloro
-4-fluorophenylV3-methyl-
5-piperidin-l-yl-l,5,6J-tetrahydro-pyrrolor3,2-c1pyrid
in-4-one
3-{2-[4-(tert-Butyldimethylsilanyloxy)phenyl]-l-methyl
-2-oxo-ethyl}-4-(2-chloro-4- fluorophenylamino)-5,6,3
l,41,5',6l-hexahydro-2'H-[l,r]bipyridinyl-2-one (1.135
g, 1.94 mmol) was suspended in toluene (5 ml) and
toluene-4-sulfonic acid (0.037 g, 0.19 mmol) was
added. The reaction mixture was heated in a microwave
oven at 1000C for 30 min. Water / toluene were added
to the reaction mixture and the phases separated. The
organic phase was washed with water, dried (MgSO4),
filtered and evaporated to yield the crude product
(crude 0.929 g). Step 4
l-(2-Chloro-4-fluoro-phenylV2-(4-hydroxy-phenylV3-meth
yl-5-piperidin-l-yll, 5,6,7 tetrahydro-pyrrolo[3 r2-c
|pyridin-4-one
2-[4-(tert-Butyldimethylsilanyloxy)phenyl]
-1-(2-chloro-4-fluorophenyl)-3 -methyl-5 -
piperidin-l-yl-l,5,6,7-tetrahydropyrrolo[3,2-c]pyridin
-4-one (0.929 g, 1.63 mmol) was suspended in THF (10
ml) and TBAF (IM in THF, 1.64 ml) was added. The
reaction mixture was stirred at rt for Ih whereafter
the solvent was evaporated and ethyl acetate / water
added. The phases were separated and the organic phase
dried and evaporated. The crude product was
recrystallised from ethyl acetate / toluene to yield
the product as an orange solid (0.223 g, 23% over 3
steps). Step 5 3,3,3-Trifluoropro rane- 1-sulfonic
acid 4-[1-(2-chloro-4-fluorophenyl)-3-methyl-4-
oxo-5-piperidin-l-yl-4,5,6,7-tetrahydro-lH-pyrrolo[3,2
-c]pyridin-2-yl1phenyl ester
l-(2-Chloro-4-fluorophenyl)-2-(4-hydroxyphenyl)-3-meth
yl-5-piperidin-l-yl-l,5,6,7-
tetrahydropyrrolo[3,2-c]pyridin-4-one (0.223 g, 0.49
mmol) was co-concentrated with 



pyridine twice and put under nitrogen. Pyridine (2.5
ml) was added and the reaction mixture cooled to 0C
with an ice-bath followed by addition of
3,3,3-trifluoropropane-1- sulfonyl chloride (0.153 g,
0.78 mmol). The reaction mixture was stirred at 00C
for 3h adding more 3,3,3-trifluoropropane-l-sulfonyl
chloride (0.171 g, 0.87 mmol) after Ih 10min. The ice
bath was removed and the reaction mixture evaporated.
The crude product was purified by hplc to yield the
product as a beige solid after freeze-drying (0.19 g,
63%). HRMS Calcd for [C28H28ClF4N3(WH] +: 614.150.
Found: 614.150. 1H-NMR (400 MHz, CD3OD) d 7.33-7.25
(2H, m), 7.20-7.10 (4H, m), 7.08-7.01 (IH, m),
3.67-3.54 (4H, m), 3.10-2.67 (6H, m), 2.59 (2H, t),
2.22 (3H, s), 1.83-1.49 (4H, m), 1.49- 1.19 (2H, m).
Example 4
l-(2-Chlorophenyl)-3-methyl-5-piperidin-l-yl-2-[4-(4,4
,4-trifluorobutoxy)phenyl]-l,5,6,7- tetrahydropyrrolo
[3,2-c]pyridine-4-one Potassium carbonate (0.19 g,
1.38 mmol) was added to a solution of
l-(2-chlorophenyl)-2-
(4-hydroxyphenyl)-3-methyl-5-piperidin-l-yl-l,5,6,7-te
trahydropyrrolo[3,2-c]pyridine-4- one, from Ex. 1,
Step 8 (0.50 g, 1.15 mmol) in DMF (30 ml) followed by
l-iodo-4,4,4- trifluorobutane (328 mg, 1.38 mmol). The
reaction mixture was heated at 80C overnight. TLC
showed very little conversion to starting material;
656 mg (2 eqv.) l-iodo-4,4,4- trifluorobutane and 380
mg (2 eqv.) K2CO3 were added and heating continued for
one hour. After cooling to rt, water was added and the
product extracted with EtOAc (x3). The -combined
organic extracts were washed with: brine (x2), dried
(Na2SO4), filtered and concentrated. Flash
chromatography (heptane : EtOAc gradient) afforded 250
mg (40%) of the title compound as a colorless solid.
1H NMR (CDCl3) : d 7.47 (IH, m), 7.34-7.18 (2H, m),
7.11-7.05 (3H, m), 6.74 3.75 (2H, m), 3.97 (2H, t),
3.73-3.70 (2H, broad t), 3.40-2.80 (4H, broad m),
2.74-2.61 (2H, m), 2.39-2.24 (5H, s and m), 2.07-2.00
(2H, m), 1.69-1.61 (4H, m), 1.48-1.46 (2H, m). MS: 568
(M+Na). HPLC: 97.5% The following compounds are
prepared in a similar manner to those described above:
Example 5 : 3,3 ,3-Trifluoropropane-1 -sulfonic
acid4-[l-(2-chlorophenyl)-5-(2-hydroxycyclohexyl)-
3-methyl-4-oxo-4,5,6,7-tetrahydro-lH-pyrrolo[3,2-c]pyr
idin-2-yl]phenyl ester Example 6 :
3,3,3-Trifluoropropane-l-sulfonic acid
4-[l-(2,4-dichlorophenyl)-5-(2-
hydroxycyclohexyl)-3-methyl-4-oxo-4,5,6,7-tetrahydro-l
H-pyrrolo[3,2-c]pyridin-2- yl]phenyl ester Example 7 :
3,3,3-Trifluoropropane-l-sulfonic
acid4-[l-(2-chlorophenyl)-5-(3-hydroxycyclohexyl)-
3-methyl-4-oxo-4,5,6,7-tetrahydro-lH-pyrrolo[3,2-c]pyr
idin-2-yl]phenyl esterExample 8 :
3,3,3-Trifluoropropane-l-sulfonic acid4-[l-(2-chloro-
rhenyl)-5-cyclohexyl-
3-methyl-4-oxo-4,5,6,7-tetrahydro-lH-pyrrolo[3,2-c]pyr
idin-2-yl]phenyl ester Example 9 :
3,3,3-Trifluoropropane-l-sulfonic
acid4-[l-(2,4-dichlorophenyl)-3-methyl-4-
oxo-5-piperidin-l-yl-4,5-dihydro-lH-pyrrolo[3,2-c]pyri
din-2-yl]phenyl ester Example 10:
3,3,3-Trifluoropropane-l-sulfonic acid
4-[l-(2,4-dichlorophenyl)-5-(2-
hydroxycyclohexyl)-3-methyl-4-oxo-4,5-dihydro-lH-pyrro
lo[3,2-c]pyridin-2-yl]phenyl 



ester Example 11: 3,3,3-Trifluoropropane-l -sulfonic
acid 4-[l-(2-chlorophenyl)-5-cyclohexyl-
3-hydroxymethyl-4-oxo-4,5,6,7-tetrahydro-lH-pyrrolo[3,
2-c]pyridin-2-yl]rhenyl ester Example 12:
3,3,3-Trifluoropropane-l-sulfonic acid
4-[l-(2-chlorophenyl)-5-cyclohexyl-
3-hydroxymethyl-4-oxo-4,5-dihydro-lH-pyrrolo[3
,2-c]pyridin-2-yl]phenyl ester Example 13:
3,3,3-Trifluoropropane-l-sulfonic acid
4-[l-(2-chlorophenyl)-5-(2-hydroxycyclohexyl)-
3-hydroxymethyl-4-oxo-4,5-dihydro-lH-pyrrolo[3,2-c]pyr
idin-2-yl]phenyl ester Example 14:
3,3,3-Trifluoropropane-l-sulfonic acid
4-(3-methyl-4-oxo-5-piperidin-l-yll-
o-tolyl-4,5,6,7-tetrahydro-lH-pyrrolo[3,2-c]pyridin-2-
yl)plienyl ester Example 15 :
l-(2,4-Dichloroplienyl)-3-metliyl-5-piperidin-l-yl-2-[
4-(4,4,4-trifluoro- -
butoxy)-phenyl]-l,5,6,7-tetrahydropyrrolo[3,2-c]pyridi
n-4-one. It will be appreciated by those skilled in
the art that the compounds of the invention may be
named as 1, 5, 6,
7-tetrahydro-lH-pyrrolo[3,2-c]pyridines or may be
named as 4, 5, 6,
7-tetrahydro-lH-pyrrolo[3,2-c]pyridines.General
Synthetic Route 1 Cs2CO3, DMF, 80 CBIPHENYLOXYACETIC
ACID DERIVATIVES FOR THE TREATMENT OF RESPIRATORY
DISEASE The present invention relates to substituted
phenoxyacetic acids as useful pharmaceutical compounds
for treating respiratory disorders, pharmaceutical
compositions containing them, and processes for their
preparation. WO2004089884 and WO2004089885 disclose a
series of phenoxyacetic acids that are active at the
CRTh2 receptor. It has now been found that certain
compounds within the generic scopes of WO2004089884
and WO2004089885, but not specifically disclosed
therein, exhibit surprisingly high potency at the
CRTh2 receptor together with excellent o
pharmacokinetic properties in animal species, and as a
consequence are expected to be potentially useful for
the treatment of various respiratory diseases,
including asthma and COPD. In a first aspect the
invention therefore provides a compound of formula (I)
ox a pharmaceutically acceptable salt thereof: (I) in
which: A and D are independently selected from
hydrogen, halogen, nitrile, Ci-3 alkyl, Ci- 0 alkoxy
(the latter 2 groups can be optionally substituted by
one or more halogen atoms); X is halogen, or Ci-3
alkyl which is optionally substituted by one or more
halogen atoms; Y is a bond; Z is aryl or heteroaryl
substituted by one or more selected from hydrogen,
halogen, nitrile, C1- alkyl, Ci- alkoxy, SOaCi-galkyl,
heteroaryl; the latter four groups may be 5 optionally
substituted by halogen atoms, nitrile or R1 and R2
independently represent a hydrogen atom, or a Ci-3
alkyl group;or R1 and R2 together can form a 3-8
membered ring optionally containing one or more 



atoms selected from O, S, NR3 and itself optionally
substituted by one or more C1-C3 alkyl; and R3 is
hydrogen or C1-C6 alkyl. In the context of the present
specification, unless otherwise indicated, an alkyl
group or an alkyl moiety in a substituent group may be
linear or branched. Aryl is defined as phenyl, napthyl
or biphenyl; Heteroaryl is defined as a 5-7 member
aromatic ring or can be 6,6- or 6,5-fused bicyclic
ring optionally containing one or more heteroatoms
selected from N, S, O. The bicyclic ring may be linked
through carbon or nitrogen and may be attached through
the 5 or 6 membered ring and can be fully or partially
saturated. Examples include pyridine, pyrimidine,
thiazole, oxazole, pyrazole, imidazole, furan,
isoxazole, pyrrole, isothiazole and azulene, naphthyl,
indene, quinoline, isoquinoline, indole, indolizine,
benzo[b]furan, benzo[b]thiophene, lH-indazole,
benzimidazole, benzthiazole, benzoxazole, purine,
4H-quinolizine, cinnoline, phthalazine, quinazoline,
quinoxaline, 1,8- naphthyridine, pteridine, quinolone
and 1,2-methylenedioxy benzene. Preferably X is
chloro, fluoro or methyl. Preferably the group SO2-Y-Z
is at the 4- position of the phenyl ring:- More
preferably the group SO2-Y-Z is at the 4- position of
the phenyl ring, ortho to both group A and group
D:-Most preferably the group SO -Y-Z is at the 4-
position of the phenyl ring, ortho to the group A and
meta to the group D:- Preferably the groups A and D
are independently hydrogen, halogen or Ci- alkyl (the
latter being optionally substituted by halogen atoms);
more preferably A is hydrogen, halogen o or CF3; D is
hydrogen, halogen or methyl; most preferably A and D
are independently selected from hydrogen and halogen.
Preferably R1 and R2 are independently hydrogen or
Ci-3 alkyl, more preferably hydrogen or methyl.
Preferably Y is a bond. s Preferably Z is phenyl
optionally substituted by halogen or Ci- alkoxy; more
preferably Z is phenyl optionally substituted by
halogen; most preferably Z is phenyl optionally
substituted by fluoro. Preferred compounds of the
invention include:
{[5-Chloro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy}
acetic acid; o
{[3',5-Difluoro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy}
acetic acid; (2S)-2- {[3
',5-Difluoro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy}
propanoic acid;
({5-Chloro-3'-fluoro-4'-[(4-fluorophenyl)sulfonyl]biph
enyl-2-yl}oxy)acetic acid;
{[2',5-Difluoro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy
}acetic acid;
{[5-Chloro-2'-fluoro-4'-(plienylsulfonyl)biphenyl-2-yl
]oxy}acetic acid; {[5-fluoro-4'-(phenylsulfonyl)-3
'-(trifluoromethyl)biphenyl-2-yl]oxy }acetic acid;
(2S)-2-({5-chloro-4'-[(4-fluorophenyl)sulfonyl]bipheny
l-2-yl}oxy)propanoic acid; ({5-chloro-2
<-fluoro-4'-[(4-fluorophenyl)sulfonyl]biphenyl-2-yl}ox
y)acetic acid; 



(2S)-2-({5-chloro-2'-fluoro-4'-[(4-fluorophenyl)sulfon
yl]biphenyl-2-yl}oxy)pro ranoic acid;
(26)-2-({3',5-difluoro-4'-[(2-fluorophexiyl)sulfonyl]b
iphenyl-2-yl}oxy)propanoic acid;
(25)-2-({3',5-difluoro-4'-[(4-methoxy
rhenyl)sulfonyl]biphenyl-2-yl}oxy)propanoic acid;
(2^)-2-({3',5-difIuoro-4'-[(3-fluorophenyl)sulfonyl]bi
phenyl-2-yl}oxy)propanoic acid;
({5-chloro-4'-[(4-fluorophenyl)sulfonyl]-2'-methylbi
rhenyl-2-yl}oxy)acetic acid; (2 S)-2-
{[2'-chloro-5-fluoro-4'-(phenylsulfonyl)biphenyl-2-yl]
oxy}propanoic acid; ({3'-fluoro-4'-[(4-fluoro
rhenyl)sulfonyl]-5-m6thylbiphenyl-2-yl}oxy)acetic
acid;
({5-chloro-4'-[(4-methoxyphenyl)sulfonyl]biphenyl-2-yl
}oxy)acetic acid;
({4'-[(2-chlorophenyl)sulfonyl]-3',5-difluorobiphenyl-
2-yl}oxy)acetic acid;
(2S)-2-{[3'-chloro-5-fluoro-4'-(phenylsulfonyl)biplien
yl-2-yl]oxy}propanoic acid;
({4'-[(3-chlorophenyl)sulfonyl]-2',5-diiluorobiphenyl-
2-yl}oxy)acetic acid; ({2'-fluoro-4'-[(4 fl
morqphenyl)sulfbnyl] 5-inethylbiphenyl-2-yl}oxy)acetic
acid;
{[3'-fluoro-5-methyl-4'-(phenylsulfonyl)biplienyl-2-yl
]oxy}acetic acid; {[5-chloro-3'
J5'-difluoro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy}acet
ic acid and pharmaceutically acceptable salts thereof.
Certain compounds of formula (I) are capable of
existing in stereoisomer^ forms. It will be understood
that the invention encompasses all geometric and
optical isomers of the compounds of formula (I) and
mixtures thereof including racemates. Tautomers and
mixtures thereof also form an aspect of the present
invention. The compound of formula (I) above may be
converted to a pharmaceutically acceptable salt or
solvate thereof, preferably a basic addition salt such
as sodium, potassium, calcium, aluminium, lithium,
magnesium, zinc, benzathine, chloroprocaine, choline,
diethanolamine, ethanolamine, ethyldiamine,
fertrrybutylamine, meglumine, tromethamine or
procaine, or an acid addition salt such as a
hydrochloride, hydrobromide, phosphate, acetate,
fumarate, maleate, tartrate, citrate, oxalate,
methanesulphonate oiptoluenesulphonate.It will be
appreciated by those skilled in the art that in the
processes of the present invention certain functional
groups in the starting reagents or intermediate
compound may need to be protected by protecting
groups. Thus, the preparation of the compound of
formula (I) may involve, at an appropriate stage, the
removal of one or more protecting groups. The
protection and deprotection of functional groups is
fully described in 'Protective Groups in Organic
Chemistry', edited by J.W. F. McOmie, Plenum Press
(1973), and 'Protective Groups in Organic Synthesis',
3rd edition, T.W. Greene & P. G.M. Wuts, Wiley-
Interscience (1999). Compounds of formula (I) can be
prepared by hydrolysis of a compound of formula (II):
(II) (I) in which X, A, D, Y, Z, R1 and R2 are as
defined in formula (I) or are protected derivatives.
R4 is Cj-C 1O alkyl group. Suitable groups R4 include
methyl, ethyl or tert-butyl. Hydrolysis of the ester
group R4 can be carried out using routine procedures,
for example treatment of methyl and ethyl esters with
aqueous sodium hydroxide, and treatment of tertbutyl 



esters with acids such as trifluoroacetic acid.
Compounds of formula (II) can be prepared by reaction
of a compound of formula (III) with a compound of
formula (IV):(in) (IV) (H) in which X, A, D, Y, Z, R1,
R2 are as defined in formula (I) or are protected
derivatives. L is a suitable leaving group such as
halo or an activated alcohol, in particular chlorine,
bromine or tosylate. The reaction can be carried out
in a suitable solvent such as acetonitrile or DMF
using a base such as potassium carbonate or the like.
L may also be hydroxy so that a Mitsunobu reaction may
be performed with compound (II) using for example
triphenylphosphine and diethyl azodicarboxylate.
Compounds of formula (II) are novel and form an
additional part of this invention. Compounds of
formula (III) can be prepared by deprotection of a
compound of formula (V): (V) (III) 5 in which X, A, D,
Y and Z, are as defined in formula (I) or are
protected derivatives. R5 is a suitable protecting
group, for example benzyl or Ci- alkyl, such as
methyl. The protecting group R5 can be removed using a
suitable dealkylating agent such as BBr in a suitable
solvent such as DCM or the like. IfR 5 is benzyl, then
it can also be removed using o standard hydrogenation
conditions, such as palladium on charcoal in a
suitable organicsolvent under an atmosphere of
hydrogen in a sealed vessel. Compounds of formula (V)
are novel and form an additional part of this
invention. Compounds of formula (III) and compounds of
formula (V) can be prepared by reaction of a compound
of formula (VI) or a compound of formula (VII) with a
compound of formula (VIII) via a Suzuki coupling
reaction followed by deprotection of R5: (VI) (VII)
(VIII) in which X, A, D, Y and Z, are as defined in
formula (I) or are protected derivatives thereof, R5
as defined for compounds of formula (V). L1 is a
suitable leaving group such as halo or an activated
alcohol; suitably bromo, iodo or triflate. Compounds
of formula (VI) are commercially available or can be
prepared as outlined previously in WO2004089884 and
WO2004089885. The above steps can also be reversed.
For example, compounds of formula (V) can be prepared
by reacting compounds of formula (Via) with a compound
of formula (Villa) using a suzuki coupling reaction
followed by removal of the protecting group as
outlined above. (Via) (Villa) (V) in which X, A, D, Y
and Z5 are as defined in formula (I) or are protected
derivatives thereof, L1, R5 and R6 are as outlined
above. Compounds of formula (VIII) can be prepared by
reacting compounds of formula (IX) with compounds of
formula (X):(IX) (X) (VIII) in which A, D, Y and Z,
are as defined in formula (I) or are protected
derivatives thereof, L1, is as outlined above. 



The reaction can be carried out in a microwave at
elevated temperatures or can be performed thermally by
heating a compound of formula (IX) with a compound of
formula (X) at elevated temperatures such as refluxing
conditions. The reactions are carried out using a
Lewis acid catalyst, such as iron (III) chloride.
Compounds of formula (VIII) can also be formed as
outlined below: dimerisation c z-SH z-S (VIII) in
which A, D and Z, are as defined in formula (I) or are
protected derivatives thereof, L1, is a suitable
leaving group as outlined above. The thiol is
dimerised by reacting with sulfuryl chloride in a
suitable organic solvent such as dichloromethane at
low temperatures, preferably O0C. Alternatively the
thiol is dimerised by reacting with
hexamethyldisilazane and DMSO in a suitable organic
solvent such as acetonitrile. The disulfide product
can then be reacted with aryl halides, in particular
aryl iodides compounds of formula (XI) using standard
Grignard coupling conditions. The resulting sulfide
can then be oxidised using standard oxidising
procedures known by those skilled in the art, such as
reacting with mCPBA in dichloromethane or the
like.Alternatively, compounds of formula (VIII) can
also be formed from the disulfide by reaction with an
aniline of formula (VIV) using diazotisation
conditions, preferably using isoamyl nitrite in a
suitable solvent such as acetonitrile or the like at
elevated temperatures. The resulting sulfide was
oxidised as outlined above. in which A, D and Z, are
as defined in formula (I) or are protected derivatives
thereof, L1, is a suitable leaving group as outlined
above. Compounds of formula (VIV) are commercially
available or can be readily prepared using literature
procedures by those skilled in the art. In a further
aspect, the present invention provides the use of a
compound of formula (I), a prodrug, pharmaceutically
acceptable salt or solvate thereof for use in therapy.
The compounds of formula (I) or pharmaceutically
acceptable slats thereot have activity as
pharmaceuticals, in particular as modulators of CRTh2
receptor activity, and may be used in the treatment
(therapeutic or prophylactic) of conditions/diseases
in human and non-human animals which are exacerbated
or caused by excessive or unregulated production OfPGD
and its metabolites. A compound of the invention, or a
pharmaceutically acceptable salt thereof, can be used
in the treatment of: 1. respiratory tract: obstructive
diseases of the airways including: asthma, including
bronchial, allergic, intrinsic, extrinsic,
exercise-induced, drug-induced (including aspirin and
NSAID-induced) and dust-induced asthma, both
intermittent and persistent and of all severities, and
other causes of airway hyper-responsiveness; chronic
obstructive pulmonary disease (COPD); bronchitis,
including infectious and eosinophilic bronchitis;
emphysema; bronchiectasis; cystic fibrosis;
sarcoidosis; farmer's lung and related diseases; 



hypersensitivity pneumonitis; lung fibrosis, including
cryptogenic fibrosing alveolitis, idiopathic
interstitial pneumonias, fibrosis complicating
anti-neoplastic therapy and chronic infection,
including tuberculosis and aspergillosis and other
fungal infections; complicationsof lung
transplantation; vasculitic and thrombotic disorders
of the lung vasculature, and pulmonary hypertension;
antitussive activity including treatment of chronic
cough associated with inflammatory and secretory
conditions of the airways, and iatrogenic cough; acute
and chronic rhinitis including rhinitis medicamentosa,
and vasomotor rhinitis; perennial and seasonal
allergic rhinitis including rhinitis nervosa (hay
fever); nasal polyposis; acute viral infection
including the common cold, and infection due to
respiratory syncytial virus, influenza, coronavirus
(including SARS) and adenovirus; 2. bone and joints:
arthritides associated with or including
osteoarthritis/osteoarthrosis, both primary and
secondary to, for example, congenital hip dysplasia;
cervical and lumbar spondylitis, and low back and neck
pain; rheumatoid arthritis and Still's disease;
seronegative spondyloarthropathies including
ankylosing spondylitis, psoriatic arthritis, reactive
arthritis and undifferentiated spondarthropathy;
septic arthritis and other infection-related
arthopathies and bone disorders such as tuberculosis,
including Potts' disease and Poncet's syndrome; acute
and chronic crystal-induced synovitis including urate
gout, calcium pyrophosphate deposition disease, and
calcium apatite related tendon, bursal and synovial
inflammation; Behcet's disease; primary and secondary
Sjogren's syndrome; systemic sclerosis and limited
scleroderma; systemic lupus erythematosus, mixed
connective tissue disease, and undifferentiated
connective tissue disease; inflammatory myopathies
including dermatomyositits and polymyositis;
polymalgia rheumatica; juvenile arthritis including
idiopathic inflammatory arthritides of whatever joint
distribution and associated syndromes, and rheumatic
fever and its systemic complications; vasculitides
including giant cell arteritis, Takayasu's arteritis,
Churg-Strauss syndrome, polyarteritis nodosa,
microscopic polyarteritis, and vasculitides associated
with viral infection, hypersensitivity reactions,
cryoglobulins, and paraproteins; low back pain;
Familial Mediterranean fever, Muckle-Wells syndrome,
and Familial Hibernian Fever, Kikuchi disease;
drug-induced arthalgias, tendonititides, and
myopathies; 3. pain and connective tissue remodelling
of musculoskeletal disorders due to injury [for
example sports injury] or disease: arthitides (for
example rheumatoid arthritis, osteoarthritis, gout or
crystal arthropathy), other joint disease (such as
intervertebral disc degeneration or temporomandibular
joint degeneration), bone remodelling disease (such as
osteoporosis, Paget's disease or osteonecrosis),
polychondritits, scleroderma, mixed connective tissue
disorder, spondyloarthropathies or periodontal disease
(such as periodontitis);4. skin: psoriasis, atopic
dermatitis, contact dermatitis or other eczematous
dermatoses, and delayed-type hypersensitivity
reactions; phyto- and photodermatitis; seborrhoeic
dermatitis, dermatitis herpetiformis, lichen planus,
lichen sclerosus et atrophica, pyoderma gangrenosum,
skin sarcoid, discoid lupus erythematosus, pemphigus,
pemphigoid, epidermolysis bullosa, urticaria,
angioedema, vasculitides, toxic erythemas, cutaneous
eosinophilias, alopecia areata, male-pattern baldness,
Sweet's syndrome, Weber-Christian 



syndrome, erythema multiforme; cellulitis, both
infective and non-infective; panniculitisjcutaneous
lymphomas, non-melanoma skin cancer and other
dysplastic lesions; drug-induced disorders including
fixed drug eruptions; 5. eyes: blepharitis;
conjunctivitis, including perennial and vernal
allergic conjunctivitis; iritis; anterior and
posterior uveitis; choroiditis; autoimmune;
degenerative or inflammatory disorders affecting the
retina; ophthalmitis including sympathetic
ophthalmitis; sarcoidosis; infections including viral
, fungal, and bacterial; 6. gastrointestinal tract:
glossitis, gingivitis, periodontitis; oesophagitis,
including reflux; eosinophilic gastro-enteritis,
mastocytosis, Crohn's disease, colitis including
ulcerative colitis, proctitis, oruritis ani: coeliac
disease, irritable bowel syndrome, and food-related
allergies which may have effects remote from the gut
(for example migraine, rhinitis or eczema); 7.
abdominal: hepatitis, including autoimmune, alcoholic
and viral; fibrosis and cirrhosis of the liver;
cholecystitis; pancreatitis, both acute and chronic;
8. genitourinary: nephritis including interstitial and
glomerulonephritis; nephrotic syndrome; cystitis
including acute and chronic (interstitial) cystitis
and Hunner's ulcer; acute and chronic urethritis,
prostatitis, epididymitis, oophoritis and salpingitis;
vulvo-vaginitis; Peyronie's disease; erectile
dysfunction (both male and female); 9. allograft
rejection: acute and chronic following, for example,
transplantation of kidney, heart, liver, lung, bone
marrow, skin or cornea or following blood transfusion;
or chronic graft versus host disease; 10. CNS:
Alzheimer's disease and other dementing disorders
including CJD and nvCJD; amyloidosis; multiple
sclerosis and other demyelinating syndromes; cerebral
atherosclerosis and vasculitis; temporal arteritis;
myasthenia gravis; acute and chronic pain (acute,
intermittent or persistent, whether of central or
peripheral origin) including visceral pain, headache,
migraine, trigeminal neuralgia, atypical facial pain,
joint and bone pain, pain arising from cancer and
tumor invasion, neuropathic pain syndromes including
diabetic, postherpetic, and HIV-associated
neuropathies; neurosarcoidosis; central and peripheral
nervous system complications of malignant, infectious
or autoimmune processes; 11. other auto-immune and
allergic disorders including Hashimoto's thyroiditis,
Graves' disease, Addison's disease, diabetes mellitus,
idiopathic thrombocytopaenic purpura, 5 eosinophilic
fasciitis, hyper-IgE syndrome, antiphospholipid
syndrome; 12. other disorders with an inflammatory or
immunological component; including acquired immune
deficiency syndrome (AIDS), leprosy, Sezary syndrome,
and paraneoplastic syndromes; 13. cardiovascular:
atherosclerosis, affecting the coronary and peripheral
circulation; io pericarditis; myocarditis ,
inflammatory and auto-immune cardiomyopathies
including myocardial sarcoid; ischaemic reperfusion
injuries; endocarditis, valvulitis, and aortitis
including infective (for example syphilitic);
vasculitides; disorders of the proximal and peripheral
veins including phlebitis and thrombosis, including
deep vein thrombosis and complications of varicose
veins; 



15 14. oncology: treatment of common cancers including
prostate, breast, lung, ovarian, pancreatic, bowel and
colon, stomach, skin and brain tumors and malignancies
affecting the bone marrow (including the leukaemias)
and lymphoproliferative systems, such as Hodgkin's and
non-Hodgkin's lymphoma; including the prevention and
treatment of metastatic disease and tumour
recurrences, and paraneoplastic syndromes; and, 2o 15.
gastrointestinal tract: Coeliac disease, proctitis,
eosinopilic gastro-enteritis, mastocytosis, Crohn's
disease, ulcerative colitis, microscopic colitis,
indeterminant colitis, irritable bowel disorder,
irritable bowel syndrome, non-inflammatory diarrhea,
food-related allergies which have effects remote from
the gut, e.g., migraine, rhinitis and eczema. 16.
Diseases associated with raised levels OfPGD2 or its
metabolites. 25 Thus, the present invention provides a
compound of formula (I), or a
pharmaceutically-acceptable salt or solvate thereof,
as hereinbefore defined for use in therapy. Preferably
the compounds of the invention are used to treat
diseases in which the chemokine receptor belongs to
the CRTh2 receptor subfamily. Particular conditions
which can be treated with the compounds of the
invention are 3o asthma, rhinitis and other diseases
in which raised levels OfPGD2 or its metabolites. It
is preferred that the compounds of the invention are
used to treat asthma.In a further aspect, the present
invention provides the use of a compound of formula
(I), or a pharmaceutically acceptable salt or solvate
thereof, as hereinbefore defined in the manufacture of
a medicament for use in therapy. In a further aspect,
the present invention provides the use of a compound
or formula (I), or a pharmaceutically acceptable salt
or solvate thereof, as hereinbefore defined in the
manufacture of a medicament for use in therapy in
combination with drugs used to treat asthma and
rhinitis (such as inhaled and oral steroids, inhaled
b2-receptor agonists and oral leukotriene receptor
antagonists). The invention further relates to
combination therapies wherein a compound of the
invention, or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition or
formulation comprising a compound of the invention, is
administered concurrently or sequentially or as a
combined preparation with another therapeutic agent or
agents, for the treatment of one or more of the
conditions listed. In particular, for the treatment of
the inflammatory diseases such as (but not restricted
to) rheumatoid arthritis, osteoarthritis, asthma,
allergic rhinitis, chronic obstructive pulmonary
disease. (COPD), psoriasis,_and inflammatory bowel
disease, the compounds of the invention may be
combined with agents listed below: Non-steroidal
anti-inflammatory agents (hereinafter NSAIDs)
including non-selective cyclo-oxygenase COX-I / COX-2
inhibitors whether applied topically or systemically
(such as piroxicam, diclofenac, propionic acids such
as naproxen, flurbiprofen, fenoprofen, ketoprofen and
ibuprofen, fenamates such as mefenamic acid,
indomethacin, sulindac, azapropazone, pyrazolones such
as phenylbutazone, salicylates such as aspirin);
selective COX-2 inhibitors (such as meloxicam,
celecoxib, rofecoxib, valdecoxib, lumarocoxib, 



parecoxib and etoricoxib); cyclo-oxygenase inhibiting
nitric oxide donors (CINODs); glucocorticosteroids
(whether administered by topical, oral, intramuscular,
intravenous, or intra-articular routes); methotrexate;
leflunomide; hydroxychloroquine; d-penicillamine;
aurariofm or other parenteral or oral gold
preparations; analgesics; diacerein; intra-articular
therapies such as hyaluronic acid derivatives; and
nutritional supplements such as glucosamine. The
present invention still further relates to the
combination of a compound of the invention, or a
pharmaceutically acceptable salt thereof, together
with a cytokine or agonist or antagonist of cytokine
function, (including agents which act on cytokine
signalling pathwayssuch as modulators of the SOCS
system) including alpha-, beta-, and
gamma-interferons; insulin-like growth factor type I
(IGF-I); interleukins (IL) including ILl to 17, and
interleukin antagonists or inhibitors such as
anakinra; tumour necrosis factor alpha (TNF-a)
inhibitors such as anti-TNF monoclonal antibodies (for
example infliximab; adalimumab, and CDP-870) and TNF
receptor antagonists including immunoglobulin
molecules (such as etanercept) and
low-molecular-weight agents such as pentoxyfylline. In
addition the invention relates to a combination of a
compound of the invention, or a pharmaceutically
acceptable salt thereof, with a monoclonal antibody
targeting BLymphocytes (such as CD20 (rituximab),
MRA-aIL16R and T-Lymphocytes, CTLA4-Ig, HuMax 11-15).
The present invention still further relates to the
combination of a compound of the invention, or a
pharmaceutically acceptable salt thereof, with a
modulator of chemokine receptor function such as an
antagonist of CCRl, CCR2, CCR2A, CCR2B, CCR3, CCR4,
CCR5, CCR6, CCR7, CCR8, CCR9, CCRlO and CCRl 1 (for
the C-C family); CXCRl, 5 CXCR2, CXCR3, CXCR4 and
CXCR5 (for the C-X-C family) and CX3CRl for the C-X3-C
family. The present invention further relates to the
combination of a compound of the invention, or a
pharmaceutically acceptable salt thereof, with an
inhibitor of matrix metalloprotease (MMPs), i.e., the
stromelysins, the collagenases, and the gelatinases,
as well o as aggrecanase; especially coUagenase-1
(MMP-I), collagenase-2 (MMP-8), collagenase-3
(MMP-13), stromelysin-1 (MMP-3), stromelysin-2
(MMP-IO), and stromelysin-3 (MMP-Il) and MMP-9 and
MMP- 12, including agents such as doxycycline. The
present invention still further relates to the
combination of a compound of the invention, or a
pharmaceutically acceptable salt thereof, and a
leukotriene biosynthesis 5 inhibitor, 5-lipoxygenase
(5-LO) inhibitor or 5-lipoxygenase activating protein
(FLAP) antagonist such as; zileuton; ABT-761;
fenleuton; tepoxalin; Abbott-79175; Abbott-85761; a
N-(5-substituted)-thiophene-2-alkylsulfonamide;
2,6-di-tert-butylphenolhydrazones; a
methoxytetrahydropyrans such as Zeneca ZD-2138; the
compound SB-210661; a pyridinylsubstituted
2-cyanonaphthalene compound such as L-739,010; a
2-cyanoquinoline compound 0 such as L-746,530; or an
indole or quinoline compound such as MK-591, MK-886,
and BAY x 1005.The present invention further relates
to the combination of a compound of the 



invention, or a pharmaceutically acceptable salt
thereof, and a receptor antagonist for leukotrienes
(LT) B4, LTC4, LTD4, and LTE4. selected from the group
consisting of the phenothiazin-3-ls such as L-651,392;
amidino compounds such as CGS-25019c; s benzoxalamines
such as ontazolast; benzenecarboximidamides such as
BIIL 284/260; and compounds such as zafinkast,
ablukast, montelukast, pranlukast, verlulcast
(MK-679), RG- 12525, Ro-245913, iralukast (CGP
45715A), and BAY x 7195. The present invention still
further relates to the combination of a compound of
the invention, or a pharmaceutically acceptable salt
thereof, and a phosphodiesterase (PDE) o inhibitor
such as a methylxanthanine including theophylline and
aminophylline; a selective PDE isoenzyme inhibitor
including a PDE4 inhibitor an inhibitor of the isoform
PDE4D, or an inhibitor of PDE5. The present invention
further relates to the combination of a compound of
the invention, or a pharmaceutically acceptable salt
thereof, and a histamine type 1 receptor antagonist
such as cetirizine, loratadine, desloratadine,
fexofenadine, acrivastine, terfenadine, astemizole,
azelastine, levocabastine, chlorpheniramine,
promethazine, cyclizine, or mizolastine; applied
orally, topically or parenterally. The present
invention still further relates to the combination of
a compound of the 0 invention, or a pharmaceutically
acceptable salt thereof, and a proton pump inhibitor
(such as omeprazole) or a gastroprotective histamine
type 2 receptor antagonist. The present invention
further relates to the combination of a compound of
the invention, or a pharmaceutically acceptable salt
thereof, and an antagonist of the histamine type 4
receptor. 5 The present invention still further
relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt
thereof, and an alpha- l/alpha-2 adrenoceptor agonist
vasoconstrictor sympathomimetic agent, such as
propylhexedrine, phenylephrine, phenylpropanolamine,
ephedrine, pseudoephedrine, naphazoline hydrochloride,
oxymetazoline hydrochloride, tetrahydrozoline
hydrochloride, xylometazoline hydrochloride, 0
tramazoline hydrochloride or ethynorepinephrine
hydrochloride. The present invention further relates
to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, and an
anticholinergic agentsincluding muscarinic receptor
(Ml, M2, and M3) antagonist such as atropine,
hyoscine, glycopyrrrolate, ipratropium bromide,
tiotropium bromide, oxitropium bromide, pirenzepine or
telenzepine. The present invention still further
relates to the combination of a compound of the s
invention, or a pharmaceutically acceptable salt
thereof, and a beta-adrenoceptor agonist (including
beta receptor subtypes 1-4) such as isoprenaline,
salbutamol, formoterol, salmeterol, terbutaline,
orciprenaline, bitolterol mesylate, or pirbuterol, or
a chiral enantiomer thereof. The present invention
further relates to the combination of a compound of
the o invention, or a pharmaceutically acceptable salt
thereof, and a chromone, such as sodium 



cromoglycate or nedocromil sodium. The present
invention still further relates to the combination of
a compound of the invention, or a pharmaceutically
acceptable salt thereof, with a glucocorticoid, such
as flunisolide, triamcinolone acetonide,
beclomethasone dipropionate, budesonide, fluticasone 5
propionate, ciclesonide or mometasone furoate. The
present invention further relates to the combination
of a compound of the invention, or a pharmaceutically
acceptable salt thereof, with an agent that modulates
a nuclear hormone receptor such as PPARs. The present
invention still further relates to the combination of
a compound of the 0 invention, or a pharmaceutically
acceptable salt thereof, together with an
immunoglobulin (Ig) or Ig preparation or an antagonist
or antibody modulating Ig function such as anti-IgE
(for example omalizumab). The present invention
further relates to the combination of a compound of
the invention, or a pharmaceutically acceptable salt
thereof, and another systemic or topically- 5 applied
anti-inflammatory agent, such as thalidomide or a
derivative thereof, a retinoid, dithranol or
calcipotriol. The present invention still further
relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt
thereof, and combinations of aminosalicylates and
sulfapyridine such as sulfasalazine, mesalazine,
balsalazide, and olsalazine; and 0 immunomodulatory
agents such as the thiopurines, and corticosteroids
such as budesonide. The present invention further
relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt
thereof, together with an antibacterial agentsuch as a
penicillin derivative, a tetracycline, a macrolide, a
beta-lactam, a fluoroquinolone, metronidazole, an
inhaled aminoglycoside; an antiviral agent including
acyclovir, famciclovir, valaciclovir, ganciclovir,
cidofovir, amantadine, rimantadine, ribavirin,
zanamavir and oseltamavir; a protease inhibitor such
as indinavir, nelfinavir, ritonavir, and saquinavir; a
nucleoside reverse transcriptase inhibitor such as
didanosine, lamivudine, stavudine, zalcitabine or
zidovudine; or a non-nucleoside reverse transcriptase
inhibitor such as nevirapine or efavirenz. The present
invention still further relates to the combination of
a compound of the invention, or a pharmaceutically
acceptable salt thereof, and a cardiovascular agent
such as a calcium channel blocker, a beta-adrenoceptor
blocker, an angiotensin-converting enzyme (ACE)
inhibitor, an angiotensin-2 receptor antagonist; a
lipid lowering agent such as a statin or a fibrate; a
modulator of blood cell morphology such as
pentoxyfylline; thrombolytic, or an anticoagulant such
as a platelet aggregation inhibitor. The present
invention further relates to the combination of a
compound of the invention, or a pharmaceutically
acceptable salt thereof, and a CNS agent such as an
antidepressant (such as sertraline), an
anti-Parkinsonian drug (such as deprenyl, L-dopa,
ropinirole, pramipexole, a MAOB inhibitor such as
selegine and rasagiline, a comP inhibitor such as
tasmar, an A-2 inhibitor, a dopamine reuptake
inhibitor, an NMDA antagonist, a 



nicotine agonist, a dopamine agonist or an inhibitor
of neuronal nitric oxide synthase), or an
anti-Alzheimer's drug such as donepezil, rivastigmine,
tacrine, a COX-2 inhibitor, propentofylline or
metrifonate. The present invention still further
relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt
thereof, and an agent for the treatment of acute or
chronic pain, such as a centrally or
peripherally-acting analgesic (for example an opioid
or derivative thereof), carbamazepine, phenytoin,
sodium valproate, amitryptiline or other
anti-depressant agent-s, paracetamol, or a
non-steroidal anti-inflammatory agent. The present
invention further relates to the combination of a
compound of the invention, or a pharmaceutically
acceptable salt thereof, together with a parenterally
or topically-applied (including inhaled) local
anaesthetic agent such as lignocaine or a derivative
thereof.A compound of the present invention, or a
pharmaceutically acceptable salt thereof, can also be
used in combination with an anti-osteoporosis agent
including a hormonal agent such as raloxifene, or a
biphosphonate such as alendronate. The present
invention still further relates to the combination of
a compound of the s invention, or a pharmaceutically
acceptable salt thereof, together with a : (i)
tryptase inhibitor; (ii) platelet activating factor
(PAF) antagonist; (iii) interleukin converting enzyme
(ICE) inhibitor; (iv) IMPDH inhibitor; (v) adhesion
molecule inhibitors including VLA-4 antagonist; (vi)
cathepsin; (vii) kinase inhibitor such as an inhibitor
of tyrosine kinase (such as Btk, Itk, Jak3 or MAP, for
example Gefitinib or Imatinib mesylate), a serine /
threonine o kinase (such as an inhibitor of a MAP
kinase such as p38, JNK, protein kinase A, B or C, or
IKK), or a kinase involved in cell cycle regulation
(such as a cylin dependent kinase); (viii) glucose-6
phosphate dehydrogenase inhibitor; (ix) kinin-B.subl.
- or B.sub2. -receptor antagonist; (x) anti-gout
agent, for example colchicine; (xi) xanthine oxidase
inhibitor, for example allopurinol; (xii) uricosuric
agent, for example probenecid, sulfinpyrazone or 5
benzbromarone; (xiii) growth hormone secretagogue;
(xiv) transforming growth factor (TGFb); (xv)
platelet-derived growth factor (PDGF); (xvi)
fibroblast growth factor for example basic fibroblast
growth factor (bFGF); (xvii) granulocyte macrophage
colony stimulating factor (GM-CSF); (xviii) capsaicin
cream; (xix) tachykinin NK.sub 1. or NK.sub3. receptor
antagonist such as NKP-608C, SB-233412 (talnetant) or
D-4418; (xx) elastase 0 inhibitor such as UT-77 or
ZD-0892; (xxi) TNF-alpha converting enzyme inhibitor
(TACE); (xxii) induced nitric oxide synthase (iNOS)
inhibitor; (xxiii) chemoattractant receptorhomologous
molecule expressed on TH2 cells, (such as a CRTH2
antagonist); (xxiv) inhibitor of P38; (xxv) agent
modulating the function of Toll-like receptors (TLR),
(xxvi) agent modulating the activity of purinergic
receptors such as P2X7; or (xxvii) inhibitor of 5
transcription factor activation such as NFkB, API, or
STATS. A compound of the invention, or a
pharmaceutically acceptable salt thereof, can also be
used in combination with an existing therapeutic agent
for the treatment of cancer, for example suitable
agents include: 



(i) an antiproliferative/antineoplastic drug or a
combination thereof, as used in medical 0 oncology,
such as an alkylating agent (for example cis-platin,
carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chlorambucil, busulphan or a nitrosourea);
an antimetabolite (for example an antifolate such as a
fluoropyrimidine like 5-fluorouracil or
tegafur,raltitrexed, methotrexate, cytosine
arabinoside, hydroxyurea, gemcitabine or paclitaxel);
an antitumour antibiotic (for example an anthracycline
such as adriamycin, bleomycin, doxorubicin,
daunomycin, epirubicin, idarubicin, mitomycin-C,
dactinomycin or mithramycin); an antimitotic agent
(for example a vinca alkaloid such as vincristine, s
vinblastine, vindesine or vinorelbine, or a taxoid
such as taxol or taxotere); or a topoisomerase
inhibitor (for example an epipodophyllotoxin such as
etoposide, teniposide, amsacrine, topotecan or a
camptothecin); (ii) a cytostatic agent such as an
antioestrogen (for example tamoxifen, toremifene,
raloxifene, droloxifene or iodoxyfene), an oestrogen
receptor down regulator (for example fulvestrant), o
an antiandrogen (for example bicalutamide, fiutamide,
nilutamide or cyproterone acetate), a LHRH antagonist
or LHRH agonist (for example goserelin, leuprorelin or
buserelin), a progestogen (for example megestrol
acetate), an aromatase inhibitor (for example as
anastrozole, letrozole, vorazole or exemestane) or an
inhibitor of 5a-reductase such as finasteride; s (iii)
an agent which inhibits cancer cell invasion (for
example a metalloproteinase inhibitor like marimastat
or an inhibitor of urokinase plasminogen activator
receptor function); (iv) an inhibitor of growth factor
function, for example: a growth factor antibody (for
example the an.ti-erbb2 antibody ttastuzumab, or the
anti-erbbl antibody cetuximab [C225]), a farnesyl
transferase inhibitor, a tyrosine kinase inhibitor or
a serine/threonine kinase inhibitor, an 0 inhibitor of
the epidermal growth factor family (for example an
EGFR family tyrosine kinase inhibitor such as
N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZDl
839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amm.e (erlotinib,
OSI-774) or 6-acrylamido-N-(3-chloro-
4-fluorophenyl)-7-(3-mo f
holinopropoxy)quinazolin-4-amine (CI 1033)), an
inhibitor of the 5 platelet-derived growth factor
family, or an inhibitor of the hepatocyte growth
factor family; (v) an antiangiogenic agent such as one
which inhibits the effects of vascular endothelial
growth factor (for example the anti-vascular
endothelial cell growth factor antibody bevacizumab, a
compound disclosed in WO 97/22596, WO 97/30035, WO
97/32856 or WO 98/13354), or a compound that works by
another mechanism (for example linomide, an 0
inhibitor of integrin avb3 function or an
angiostatin); (vi) a vascular damaging agent such as
combretastatin A4, or a compound disclosed in WO
99/02166, WO 00/40529, WO 00/41669, WO 01/92224, WO
02/04434 or WO 02/08213;(vii) an agent used in
antisense therapy, for example one directed to one of
the targets listed above, such as ISIS 2503, an
anti-ras antisense; (viii) an agent used in a gene
therapy approach, for example approaches to replace
aberrant genes such as aberrant p53 or aberrant BRCAl
or BRCA2, GDEPT (gene-directed enzyme pro-drug
therapy) approaches such as those using cytosine
deaminase, thymidine kinase or a 



bacterial nitroreductase enzyme and approaches to
increase patient tolerance to chemotherapy or
radiotherapy such as multi-drug resistance gene
therapy; or (ix) an agent used in an immunotherapeutic
approach, for example ex-vivo and in-vivo approaches
to increase the immunogenicity of patient tumour
cells, such as transfection with cytokines such as
interleukin 2, interleukin 4 or granulocyte-macrophage
colony stimulating factor, approaches to decrease
T-cell anergy, approaches using transfected immune
cells such as cytokine-transfected dendritic cells,
approaches using cytokine-transfected tumour cell
lines and approaches using anti-idiotypic antibodies.
In a still further aspect, the present invention
provides the use of a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof,
as hereinbefore defined in the manufacture of a
medicament for the treatment of human diseases or
conditions in which modulation of CRTh2 receptor
activity is beneficial. In the context of the present
specification, the term "therapy" also includes
"prophylaxis" unless there are specific indications to
the contrary. The terms "therapeutic" and
"therapeutically" should be construed accordingly. The
invention still further provides a method of treating
diseases mediated by PGD2 or its metabolites wherein
the prostanoid binds to its receptor (especially
CRTh2) receptor, which comprises administering to a
patient a therapeutically effective amount of a
compound of formula (I), or a pharmaceutically
acceptable salt, solvate or prodrug thereof, as
hereinbefore defined. The invention also provides a
method of treating an inflammatory disease, especially
psoriasis, in a patient suffering from, or at risk of,
said disease, which comprises administering to the
patient a therapeutically effective amount of a
compound of formula (I)3 or a pharmaceutically
acceptable salt or solvate thereof, as hereinbefore
defined.For the above-mentioned therapeutic uses the
dosage administered will, of course, vary with the
compound employed, the mode of administration, the
treatment desired and the disorder indicated. For the
above-mentioned therapeutic uses the dosage
administered will, of course, vary with the compound
employed, the mode of administration, the treatment
desired and the disorder indicated. The compound of
formula (I), prodrugs and pharmaceutically acceptable
salts and solvates thereof may be used on their own
but will generally be administered in the form of a
pharmaceutical composition in which the formula (I)
compound/salt/solvate (active ingredient) is in
association with a pharmaceutically acceptable
adjuvant, diluent or carrier. Depending on the mode of
administration, the pharmaceutical composition will
preferably comprise from 0.05 to 99 %w (per cent by
weight), more preferably from 0.05 to 80 %w, still
more preferably from 0.10 to 70 %w, and even more
preferably from 0.10 to 50 %w, of active ingredient,
all percentages by weight being based on total
composition. The present invention also provides a
pharmaceutical composition comprising a compound of
formula (I), or a pharmaceutically acceptable salt or
solvate thereof, as herein 



before defined, in association with a pharmaceutically
acceptable adjuvant, diluent or carrier. The
pharmaceutical compositions may be administered
topically (e.g. to the lung and/or airways or to the
skin) in the form of solutions, suspensions,
heptafiuoroatkane aerosols and dry powder
formulations; or systemically, e.g. by oral
administration in the form of tablets, capsules,
syrups, powders or granules, or by parenteral
administration in the form of solutions or
suspensions, or by subcutaneous administration or by
rectal administration in the form of suppositories or
transdermally. Preferably the compound of the
invention is administered orally. The invention will
now be illustrated by the following non-limiting
examples in which, unless stated otherwise: (i) when
given, 1H NMR data is quoted in the form of delta
values for major diagnostic protons, given in parts
per million (ppm) relative to tetramethylsilane (TMS)
as an internal standard; (ii) mass spectra (MS):
generally only ions which indicate the parent mass are
reported, unless otherwise indicated; (iii) the title
compounds of the examples and methods were named
according to IUPAC rulesusing the ACD/name and
ACD/name batch (version 8.0) from Advanced Chemical
Development Inc, Canada; (iv) unless stated otherwise,
reverse phase HPLC was conducted using a Symmetry,
NovaPak or Ex-Terra reverse phase silica column; (v)
solvents were dried with MgSO4 or Na SO4 (vi) the
following abbreviations are used: EtOAc ethylacetate
Ether diethyl ether MgSO4 anhydrous magnesium sulfate
Na2SO4 anhydrous sodium sulfate HCl hydrochloric acid
DCM dichloromethane DMSO dimethylsulfoxide h hour
MCPBA 3-chloroperoxybenzoic acid (Aldrich 77% max) min
minutes NaHCO sodium hydrogen carbonate TFA
trifluoroacetic acid Pd(dppf)Cl2
[1,1'-5w(diphenylphosphino)ferrocene]dichloropalladium
(II), complex with dichloromethane THF tetrahydrofuran
NaOH sodium hydroxide RT room temperatureExample 1
{[5-Chloro-4'-(phenylsulfonyl)biphenvI-2-vnoxy>acetic
acid 



( ) 2'-(BenzyloxgV5'-chlorobiphengl-4-g l phenyl
sulfone 5-Chloro-2-(phenylmethoxy)phenyl]-boronic acid
(prepared by the method of WO2004089885A1) (0.5g) in
dioxan (20ml) was treated with l-bromo-4-
(phenylsulfonyl)benzene (0.57g) prepared by the method
used in JACS (1952), 74, 394-7. Sodium carbonate
(0.4Og) andpalladium(diphenyl rhosphinoferrocene)
dichloride (0.070g) were added and the mixture heated
to 8O0C for 16 hours. The mixture was diluted with
water, extracted with ethyl acetate, dried and
evaporated under reduced pressure to give an oil. The
oil was purified by chromatography on silica eluting
with isohexane/diethylether 2:1 to give the sub-title
compound as a white solid, yield 0.9g. 1H NMR CDCl3 d
8.00-7.92 (4H,m), 7,67-7.49 (5H, m), 7.30-7.19 (7H, m)
7,02-6 ;95-(lH, d), 5.08 (2H, s). (ii)
5-Chloro-4'-(phenylsulfon gl>biphenyl-2-ol The product
from example 1 step (i) (0.9g) was treated with 1.0M
boron tribromide in DCM (3.10ml) in dry DCM (20ml) and
stirred at room temperature for 1 hour. The mixture
was quenched in ice water and extracted with DCM,
dried (MgSO ) and concentrated under reduced pressure
to give the sub-title compound, yield 0.9g MS:
ESI(-ve) 343(M-I) (ii ) tert-Butyl
{r5-chloro-4'-(pheng lsulfonyl)bipheng l-2-vnox g
lacetate A flask was charged with
tert-butylbromoacetate (0.42ml), dry DMF (20ml),
potassium carbonate (0.36g) and the product from
example 1 step (ii) (0.9g) and then stirred at room
temperature overnight. The mixture was quenched in
water and extracted with diethylether, dried (MgSO4)
and concentrated under reduced pressure to give an
oil. The oil was purified by chromatography on silica
eluting with isohexane/diethylether 2:1 to give the
sub-title compound as a colourless oil, yield 0.6g.MS:
ESI (-We) 476(M+NH4) fiv)
{[5-Chloro-4'-fphenylsulfonvDbiphenyl-2-yl ]oxy|
acetic acid The title compound was prepared from the
product of step (iii) (0.6g) which was stirred in
TFA/DCM (1:1, 10ml) overnight. The mixture was
concentrated under reduced pressure to give an oil.
The residue was purified by reverse phase HPLC, yield
0.3 Ig. 1H NMR: DMSO-d6: d 8.03-7.62 (9H, m),
7.42-7.39 (2H, m), 7.08-7.05 (IH, d), 4.74 (2H, s).
MS: ESI (-ve) 401 (M-I) Example 2 [3
',5-Difluoro-4'-(phenylsulfonvDbiphenyl-2-vpoxyl
acetic acid ( ) 4-Bromo-2-fluoro-
1-(phenylsulfonyltenzene
4-Bromo-2-fluoro-benzenesulfonyl chloride (2g),
benzene (1.3ml) and iron (III) chloride (35mg) were
heated in a sealed tube using a microwave at 200 Watts
for 15 seconds. After cooling purification by flash
column chromatography (eluent 20% EtOAc/Hexane) gave
the subtitle compound as a solid, yield 1.8g. 1H NMR
DMSO-d6: d 8.03 - 7.95 (3H, m), 7.84 (IH, dd), 7.80 -
7.65 (4H, m) (ii)
3'.5-Difluoro-2-methoxy-4'-(phenylsulfonyl)biphenyl 



To a solution/suspension of the product from part (i)
(0.55g), 5-fluoro-2-methoxyphenylboronic acid (0.3g)
in toluene (6ml), ethanol (4ml) and 2M Na2CO (3ml) was
added tetrakis(triphenylphosphine)palladium (0.05g).
The mixture was heated to 850C for 3h, concentrated
under reduced pressure to give a crude material. The
residue was suspended in water, extracted with
ethylacetate, washed with brine, dried (MgSO4) and
concentrated under reduced pressure. Purification
using flash column chromatography (eluent 10%
diethylether/ hexane) gave the subtitle compound,
yield 0.39g.1H NMR DMSO-d: d 8.08 (IH, t), 8.00 (2H,
d), 7.81 - 7.55 (5H, m), 7.28 (2H, m), 7.17 (IH, m),
3.77 (3H, s). (in") 3'.5-Difluoro-4'-
henylsulfonyDbiphenyl-2-ol s The product from step ii)
(0.44g) was treated with l.OM boron tribromide in DCM
(3.7ml) in DCM (10ml) and stirred at O0C for 18h. The
mixture was quenched in ice water and extracted with
EtOAc; dried (MgSO4) and concentrated in vacuo to give
the sub-title compound, yield 0.39g. 1H NMR DMSO-d6: d
9.97 (IH, s), 8.07 (IH, t), 7.99 (2H, d), 7.80 - 7.60
(5H, m), 7.25 (IH, o m), 7.10 (IH, m), 6.96 (IH, m).
(iv) fert-Butyl
{[3\5-difluoro-4'-(phenylsulfonyr)biphenyl-2-yl joxy}
acetate The subtitle compound was prepared by the
method of example 1 step (iii) using the product from
step (iii). s 1H NMR DMSO-d6: d 8.09 (IH, t), 8.00
(2H, d), 7.80 - 7.65 (5H, m), 7.34 (IH, m), 7.25 (IH,
m), 7.07 (lH,-m), 4.71 (2H, s),4,37 (9H-, s).- (V)
{J3',5-Difluoro-4'-(phenylsulfonyl
')biphenyl-2-ylloxy} acetic acid The title compound
was prepared by the method of example 1 step (iv)
using the product from 0 part (iv). 1H NMR DMSO-d6: d
13.08 (IH 3 s), 8.08 (IH t), 8.00 (2H, d), 7.80 - 7.66
(5H, m), 7.33 (IH, m), 7.24 (IH, m), 7.09 (IH, m),
4.75 (2H, s). MS: APCI-ve 403 (M-I) 5 Example 3 (i)
fert-Butyl (2S)-2-
{r3\5-difluoro-4'-(phenylsulfonyl)biphenyl-2-yl]
oxy}propanoateDiisopropyl azodicarboxylate (0.19ml)
was added to a solution of the product of example 2
part (iii) (250mg), fr/-butyl (i?)-(+)-lactate (141mg)
and triphenylphosphine (252mg) in tetrahydrofuran
(10ml) at O0C. After 20 minutes the ice bath was
removed and the reaction stirred at room temperature
overnight. The reaction mixture was then adsorbed onto
silica and purified using flash column chromatography
(eluent 10% ethylacetate/hexane) to give the subtitle
compound as an oil, yield 140mg. 1H NMR DMSO-d6: d
8.09 (IH, t), 8.00 (2H, m), 7.81 - 7.66 (5H, m), 7.34
(IH, m), 7.24 (IH, m), 7.02 (IH, m), 4.91 (IH, q),
1.40 (3H, d), 1.34 (9H, s). (ii) (2S)-2-
{[3'.5-Difluoro-4'-(phenylsulfonyl')biphenyl-2-ylloxyl
propanoic acid The title compound was prepared by the
method of example 1 step (iv) using the product from
step (i). 1H NMR DMSO-d6: d 8.08 (IH, t), 8.00 (2H,
d), 7.80 - 7.67 (5H, m), 7.33 (IH, m), 7.23 (IH, 



m), 7.02 (IH, m), 4.95 (IH, q), 1.42 (3H, d). MS:
APCI-ve 417 (M-I) Example 4
({5-Chloro-3'-fluoro-4'-[(4-fluorophenv
sulfonvnbiphenyl-2-vUoxy)acetic acid i)
4-Bromo-2-fluoro- 1-|~(4-fluorophenyl)sulfonyl
|benzene The subtitle compound was prepared by the
method of example 2 step (i) using
4-bromo-2-fluorobenzenesulfonyl chloride and
fluorobenzene. 1H NMR DMSO-d6: d 8.04 (2H, m), 7.99
(IH, t), 7.86 (IH, d), 7.75 (IH, dd), 7.51 (2H, m).
ii)
5-Chloro-3'-fluoro-4'-[(4-fluorophenyl)sulfonyl]-2-met
hoxybiphenyl The subtitle compound was prepared by the
method of example 2 step (ii) using the product of
step (i) and 5-chloro-2-methoxyphenyl boronic acid. 1H
NMR DMSO-d6: d 8.1-8.05 (3H, m), 7.65-7.44 (6H, m),
7.19 (IH, d), 3.78 (3H, s).iii)
5-Chloro-3'-fluoro-4'-r(4-fluorophenyl
')sulfonyl1biphenyl-2-ol The subtitle compound was
prepared by the method of example 2 step (iii) using
the product of step (ii). 1H NMR DMSO-d6: d 10.27 (IH,
s), 8.09-8.04 (3H, m), 7.7 (IH, dd), 7.63 (IH dd),
7.52 (2H, m), 7.41 (IH, d), 7.29 (IH, dd), 6.99 (IH,
d). iv) fe7t-butyl ((5-Chloro-3'-fluoro-4'-|
('4-fluorophenyl)sulfonyl [biphenyl-2-yl}oxy')acetate
The subtitle compound was prepared by the method of
example 1 step (iii) using the product of step (iii).
'HNMRDMSO-d : d 8.11-8.05 (3H, m), 7.73-7.66 (2H, m),
7.56-7.43 (4H, m), 7.09 (IH, m), 4.74 (2H, s), 1.38
(9H, s). Vs) ( {5-Chloro-3'-fluoro-4'-!
(4-fluorophenyl )sulfonyl]biphen g l-2-vUoxy)acetic
acid The title compound was prepared by the method of
example 1 step (iv) using the product of step (iv). 1H
NMR DMSO-d6: d 13.13 (IH, s), 8.10-8.05 (3H, m), 7.73
(IH, s), 7.7 (IH, dd), 7.53 (2H, dt), 7.49 (IH, d),
7.44 (IH, dd), 7.11 (IH, d), 4.78 (2H, s). MS:
APCI(-ve) 436(M-I) Example 5
(f2',5-Difluoro-4'-(pheirylsulfoirvDbiphenyl-2-vpoxy}a
cetic acid  ) 1-Bromo-2-fluoro-4-f
t>henylsulfonyl)benzene The subtitle compound was
prepared by the method of example 2 step (i) using
4-bromo-3- fluorobenzenesulfonyl chloride and benzene.
1H NMR DMSO-d6: d 8.04-7.97 (4H, m), 7.74 (2H, m),
7.65 (2H, m).ii) 2,5'-Difluoro-2'-methoxybiphenyl-4-yl
phenyl sulfone The subtitle compound was prepared by
the method of example 2 step (ii) using the product of
step (i) and 5-fluoro-2-methoxyphenylboronic acid. 1H
NMR DMSO-d6: d 8.07 (2H, m), 7.91 (IH, dd), 7.85 (IH,
dd), 7.75 (IH, m), 7.7-7.61 (3H, m), 7.29 (IH, m),
7.21 (IH, dd), 7.15 (IH, dd), 3.72 (3H, s). iii)
2',5-Difluoro-4'-rphenylsulfonyl)biphenyl- :2-ol The
subtitle compound was prepared by the method of
example 2 step (iii) using the product 



of step (ii). 1H NMR DMSO-d6: d 9.77 (IH, s), 8.06
(2H, d), 7.89 (IH 3 d), 7.83 (IH, d), 7.78-7.63 (4H,
m), 7.12 (2H, m), 6.93 (IH, m). iv)
{r2'.5-Difluoro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy|
acetic acid The title compound was prepared by the
methods of example 1 step (iii) and example 1 step iv)
using the product of step (iii). 1H NMR DMSO-d6: d
12.97 (IH, s), 8.07 (2H, m), 7.91 (IH, dd), 7.85
(HMd), -7.77-7,64 (4H, m), 7.29-7.21 (2H, m), 7.05
(IH, dd), 4.67 (2H, s). MS: APCI(-ve) 403(M-I) Example
6
{[S-Chloro-Z'-fluoro^'-fphenylsulfonvDbiphenyl-l-vnoxy
lacetic acid i)
5'-Chloro-2-fluoro-2'-methoxybiphenyl-4-yl phenyl
sulfone The subtitle compound was prepared by the
method of example 2 step (ii) using the product of
example 5 step (i) and 5-chloro-2-methoxybenzene
boronic acid. 1H NMR DMSO-d6: d 8.08-8.05 (2H, m),
7.91 (IH, dd), 7.84 (IH, dd), 7.75 (IH, m), 7.7- 7.62
(3H, m), 7.50 (IH, dd), 7.37 (IH, d), 7.17 (IH, d),
3.73 (3H, s).ii)
5-Chloro~2'-fluoro-4'-fphenylsulfonyl)biphenyl-2-ol
The subtitle compound was prepared by the method of
example 2 step (iii) using the product of step (i). 1H
NMR DMSO-d6: d 10.09 (IH, s), 8.08-8.05 (2H5 m), 7.89
(IH, dd), 7.83 (IH, dd), 7.77- 7.72 (IH, m), 7.69-7.64
(3H, m), 7.32-7.27 (2H, m), 6.96 (IH, dd). iii)
{[5-Chloro-2'-fluoro-4'-(phenylsulfonyl)biphenyl-2-yno
xy} acetic acid The title compound was prepared by the
methods of example 1 step (iii) and example 1 step
(iv) using the product of step (ii). 1H NMR DMSO-d6: d
13.02 (IH, s), 8.09-8.06 (2H, m), 7.92 (IH, dd), 7.85
(IH 3 dd), 7.77- 7.65 (4H, m), 7.46 (IH, d), 7.39 (IH,
d), 7.06 (IH, d), 4.7 (2H, s). MS: APCI(-ve) 419 (M-I)
Example 7
{fS-fluoro^'-fphenylsulfonvD-S'-^rifluoromethyDbiphenv
I-l-ylioxylacetic acid D4-bromo-l
-(rhenylsulfonyl)-2-ftrifluoromethyl)benzene The
subtitle compound was prepared by the method of
example 2 step (i) using 4-bromo-2-
(trifluoromethyl)benzenesulfonyl chloride and benzene.
1H NMR DMSO-d6: d 8.35 (IH, d), 8.25 (IH, dd), 8.21
(IH, d), 7.88 (2H, d), 7.76-7.72 (IH, m), 7.67-7.62
(2H, m). ii)
5'-fluoro-2'-methoxy-3-(trifluoromethyl)biphenyl-4-yl
phenyl sulfone The subtitle compound was prepared by
the method of example 2 step (ii) using the product of
step (i) and 5-fluoro-2-methoxybenzene boronic acid.
1H NMR DMSO-d6: d 8.47 (IH, d), 8.12 (IH, dd), 8.09
(IH, d), 7.92 (2H, d), 7.77-7.64 (3H, m), 7.40 (IH,
dd), 7.31 (IH, td), 7.20 (IH, dd), 3.78 (3H, s).iii)
5-fluoro-4'-rphenylsulfonyl
')-3'-(trifluoromethyl)biphenyl-2-ol The subtitle
compound was prepared by the method of example 2 step
(iii) using the product 



of step (ii). 1H NMR DMSOdO: d 10.06 (IH, s), 8.47
(IH, d), 8.21-8.15 (2H, m), 7.91 (2H, d), 7.77-7.62 s
(3H, m), 7.35 (IH, dd), 7.14 (IH, m), 6.99 (IH, dd).
iv) tert-butyl
|[5-fluoro-4'-rphenylsulfonyl)-3'-(trifluoromethyDbiph
enyl-2-ylloxylacetate The subtitle compound was
prepared by the method of example 1 step (iii) using
the product of step (iii). o 1H NMR DMSO-d6: d 8.47
(IH, s), 8.25 (IH, d), 8.17 (IH, m), 7.92 (2H, d),
7.74 (IH, m), 7.66 (2H, m), 7.42 (IH, m), 7.28 (IH,
m), 7.13 (IH m), 4.74 (2H, s), 1.36 (9H, s). V)
{r5-fluoro-4'-(phenylsulfonylV3'-rtrifluoromethyl
')biphenyl-2-yl1oxylacetic acid The title compound was
prepared by the method of example 1 step (iv) using
the product of s step (iv). H NMR DMSQ=d6:- d
-13.1(K-HH-, s),-8.47- (IH, d), 8.31 (IH, d), 8.18 (lH
r dd),- 7.92 (2H, d)r 7.74 (IH, m), 7.66 (2H, t), 7.42
(IH, dd), 7.28 (IH, td), 7.15 (IH, dd), 4.78 (2H, s).
MS: APCI(-ve) 453 (M-I) o Example 8
(2lSr)-2-({5-chloro-4'-K4-fluorophenyl)sulfonvnbipheny
l-2-vUoxy>propanoic acid i) 4-bromophenyl
4-fluorophenyl sulfone The subtitle compound was
prepared by the method of example 2 step (i) using 4-
5 fluorobenzenesulfonyl chloride and bromobenzene.
1HNMRDMSOdO: d 8.1-8.02 (2H, m), 7.94-7.82 (4H, m),
7.53-7.44 (2H, m). ii)
5-chloro-4'4f4-fluorophenyl)sulfonyl1-2-methoxybiphe
nvlThe subtitle compound was prepared by the method of
example 2 step (ii) using the product of step (i) and
5-chloro-2-methoxybenzene boronic acid. 1H NMR
DMSO-d6: d 8.13-8.06 (2H, m), 8.00 (2H, dt), 7.73 (2H,
dt), 7.54-7.38 (4H, m), 7.17 (IH, d), 3.76 (3H, s).
iii) 5-chloro-4'- f(4-fluorophenyl)sulfonyl
|biphenyl-2-ol The subtitle compound was prepared by
the method of example 2 step (iii) using the product
of step (ii). 1H NMR DMSO-d6: d 10.14 (IH, s),
8.14-8.07 (2H, m), 8.01 (2H, d), 7.81 (2H, d),
7.54-7.46 (2H, m), 7.36 (IH 3 d), 7.29 (IH, dd), 6.99
(IH, d). iv) tert-butyl (2S)-2-(
{5-chloro-4'-r(4-fluorophenyl)sulfonyllbiphenyl-2-yl|
oxy)propanoate The subtitle compound was prepared by
the method of example 3 step (i) using the product of
step (iii). s 1H NMR DMSO-d6: d 8.15-8.10 (2H, m),
8.03 (2H, d), 7.88 (2H, d), 7.54-7.42 (4H, m), 7.03-
6.99 (IH, m), 4.95 (IH, q), 1.41 (3H, d), 1.36 (9H,
s). (2
S^-2-({5-chloro-4'-[(4-fluorophenyDsulfonyl]biphenyl-2
-vUoxy)propanoic acid The title compound was prepared
by the method of example 1 step (iv) using the product
of o step (iv). 1H NMR DMSO-d6: d 8.12-8.07 (2H, m),
8.0 (2H, d), 7.87 (2H, d), 7.49 (2H, t), 7.43-7.38
(2H, m), 7.0 (IH d), 4.95 (IH q), 1.41 (3H3 d). 



MS: APCI(-ve) 433 (M-I) 5 Example 9
r{5-chloro-2'-fluoro-4'-f(4-fluorophenyI)suIfonyl]biph
enyI-2-vI}oxy)acetic acid  )
1-bromo-2-fluoro-4-r(4-fluorophenyl)sulfonv
pbenzeneFerric chloride (0.5g) was added to a mixture
of 4-bromo-3-fluoro-benzenesulfonyl chloride (2.5g)
and fluorobenzene (3ml) and then stirred at reflux for
18 hours. The flask was cooled to room temperature and
the residue was partitioned between aqueous NaHCO 3
and DCM. The DCM layer was washed with brine, dried
(MgSO ) and evaporated under reduced pressure. The
residue was recrystallised from ethanol to give buff
coloured crystals. 1HNMRDMSO-OO: d 8,15-7.98 (4H, m),
7.76 (IH, dd), 7.56-7.46 (2H, m). H)
5'-chloro-2-fluoro-4-r(4-fluorophenyl)sulfonyll-2'-met
hoxybiphenyl The subtitle compound was prepared by the
method of example 2 step (ii) using the product of
step (i) and 5-chloro-2-methoxybenzene boronic acid.
1H NMR DMSO-d6: d 8.12 (2H, dddd), 7.9 (IH, dd), 7.82
(IH, dd), 7.62 (IH, t), 7.51-7.44 (3H, m), 7.33 (IH,
d), 7.14 (IH, d), 3.7 (3H, s). iii )
5-chloro-4'-f(4-fluorophen gl')sulfonyl1biphenyl-2-ol
The subtitle compound was prepared by the method of
example 2 step (iii) using the product of step -(ii).
1H NMR DMSO-d6: d 10.12 (IH, s), 8.2-8.14 (2H, m),
7.93 (IH, dd), 7.86 (IH, dd), 7.68 (IH, t), 7.52 (2H,
t), 7.35-7.28 (2H, m), 6.98 (IH, d). iv) terf-butyl
({5-chloro-2'-fluoro-4'-| (4 -fl -uotophengl>sulfonyl
)biphe yl-2- l}oxg)acetate The subtitle compound was
prepared by the method of example 1 step (iii) using
the product of step (iii). 1H NMR DMSO-d6: d 8.21-8.14
(2H, m), 7.95 (IH, dd), 7.89 (IH, dd), 7.74-7.68 (IH,
m), 7.58-7.41 (4H, m), 7.05 (IH, d), 4.68 (2H, s),
1.36 (9H, s). v) 2 )-2- 5-chloro-4'-((4-fluorophenyl
)sulfonyllbiphenyl-2-yl|oxy)propanoic acid The title
compound was prepared by the method of example 1 step
(iv) using the product of step (iv). 1H NMR DMSO-d6: d
8.18-8.13 (2H, m), 7.94 (IH, dd), 7.86 (IH, dd),
7.74-7.69 (IH, m), 7.54-7.48 (2H, m), 7.46 (IH, dd),
7.39 (IH, d), 7.06 (IH, d), 4.70 (2H, s). MS:
APCI(-ve) 437 (M-I)Example 10
(25)-2-((5-chIoro-2'-fluoro-4'-r(4-fluorophenyI)suIfon
vHbiphenvI-2-ylloxy)propanoic acid D tert-butyl
(2S)-2~(
{5-chloro-2'-fluoro-4'-[(4-fluorophenyDsulfonv nbi
phenyl-2- yl) oxy)proranoate The subtitle compound was
prepared by the method of example 3 step (i) using the
product of example 9 step (iii). 1H NMR DMSO-d6: d
8.21-8.14 (2H, m), 7.96 (IH, dd), 7.89 (IH, dd),
7.78-7.73 (IH, m), 7.56-7.46 (3H, m), 7.42 (IH, d),
7.0 (IH, d), 4.88 (IH, q), 1.36-1.33 (12H, m). ii)
(2S)-2-(
|5-chloro-2'-fluoro-4'-r(4-fluorophenyl)sulfonyl]biphe
nyl-2-yl} oxy)propanoic acid 



The title compound was prepared by the method of
example 1 step (iv) using the product of step (ii). 1H
NMR DMSO-d6: d 8.18-8.12 (2H, m), 7.93 (IH, dd),
7.87-7.79 (2H, m), 7.53-7.47 (2H, m), 7.42 (IH, dd),
7.37 (IH, d), 6.97 (IH, d), 4.78 (IH, q), 1.31 (3H,
s). MS: APCI(-ve) 451 (M-I) Example 11
(250-2-({3',5-difluoro-4'--f(2-fluorophenyI)suIfonyI|b
iphenvI-2-yOoxy)propanoic acid i l J
'-dithiobis(2-fluorobenzene') Sulfuryl chloride
(0.7ml) was added dropwise to a solution of
2-fluorobenzenethiol (1.5ml) in DCM (20ml) at O0C. The
reaction mixture was stirred for 30 min, then
concentrated underreduced pressure. The residue was
purified by chromatography on silica eluting with
isohexane to give the sub-title compound as an oil,
yield 1.7g. MS: APCI(+ve) 254 (M+H) i)
4-bromo-2-fluoro- 1-[Y -fluorophenvDthioibenzene
4-Bromo-2-fluoro-l-iodobenzene (1.67g) was added to a
solution of isopropylmagnesium chloride (2.79ml, 2M
solution in THF) in THF (8ml), which was cooled to O0C
and stirred for a further 2h. The mixture was then
added to a solution of the product of step (i) in THF
(5ml). The reaction was allowed to reach RT overnight,
then stirred at 4O0C for 1 hour and 500C for a further
1 hour. The reaction was cooled to RT, diluted with
ammonium chloride and extracted with diethylether. The
diethylether fractions were dried (MgSO4) and
evaporated under reduced pressure, yield 1.9g. Used
directly without further purification. MS: APCI(+ve)
302 (M+H) iii) 4-bromo-2-fluoro-l
-lY2-fluorophenyl)sulfonyl1benzene MCPBA (2.58g) was
added to a solution of the product of step ii) (1.8g)
in DCM (25ml) at 0C. The reaction mixture was allowed
to reach RT and stirred for 23 hours. The reaction was
washed with aqueous sodium metabisulfite, aqueous
NaHCO , dried (MgSO4) and then evaporated under
reduced pressure. The residue was purified by
chromatography on silica eluting with isohexane then
4:1 isohexane/ethyl acetate to give the sub-title
compound as a white solid, yield 0.71 g. 1H NMR CDCl3:
d 8.16 (lH,t), 8.05 (IH, t), 7.67-7.62 (IH, m), 7.53
(IH, d), 7.37 (IH, d), 7.31 (IH, d), 7.13 (IH, t). iv)
3',5-difluoro-4'-[(2-fluorophenyl)sulfonyl]-2-methoxyb
iphenyl The subtitle compound was prepared by the
method of example 2 step (ii) using the product of
step (iii) and 5-fluoro-2-methoxybenzene boronic acid.
1H NMR DMSO-d6: d 8.12 (2H, dddd), 7.9 (IH, dd), 7.82
(IH, dd), 7.62 (IH, t), 7.51-7.44 (3H, m), 7.33 (IH,
d), 7.14 (IH, d), 3.7 (3H, s).v
3',5-difluoro-4'-r(2-fluorophenvDsulfonvnbiphenyl-2-ol
The subtitle compound was prepared by the method of
example 2 step (iii) using the product of step (iv).
MS: APCI(-ve) 363 (M-H) vi) methyl
f27?)-2-{ff4-methylpheayl)sulfo yl]oxy?proranoate 



A solution of methyl (i?)-(+)-lactate (6.66g) in
acetonitrile (33ml) was cooled to 5C and triethylamine
(9.8ml) added followed by trimethylamine hydrochloride
(0.62g). A separate solution ofp-toluenesulfonyl
chloride ( 11.6g) in acetonitrile (33ml) was added
dropwise over 20 min maintaining the temperature below
5C. The reaction mixture was filtered and
concentrated, Diethylether and water were added and
the organic fraction dried (MgSO4) and concentrated in
vacuo to give the sub-title compound as a yellow oil
(13.7Ig). 1H NMR CDCl3: d 7.82 (2H, d), 7.35 (2H d),
4.95 (IH, q), 3.67 (3H, s), 2.45 (3H, s), 1.51 (3H5
d). 5 vii) methyl
(2^--2-({3',5-difluoro--4'--[(2-fluorophenyl)sulfonyl]
biphenyl-2-ylioxy')propanoate- The product of step (v)
(175mg), the product of step (vi) (124mg) and
potassium carbonate (133mg) in acetonitrile (10ml)
were charged to a flask and stirred at 65C overnight.
The reaction mixture was cooled, diluted with water
(20ml) and extracted with diethyl ether. The o
combined organic extracts were washed with brine,
dried (MgSO4) and concentrated under reduced pressure.
The residue was purified by chromatography on silica
eluting with isohexane then 4:1 isohexane/ethyl
acetate to give the sub-title compound as a colourless
oil, yield 121mg. MS: APCI(+ve) 451 (M+H) 5 viii)
C2^)-2-(|3',5-difluoro-4'-rr2-fluorophenyl)s
ulfonyl]biphenyl-2-ylloxy )propanoic acid The product
of step (vii) (121mg), IM NaOH (0.4ml), THF (2ml) and
DCM (2ml) were charged to a flask and stirred for 3
hours and then concentrated under reduced pressure.
The residue was dissolved in EtOAc, washed with IM
HCl. The organic phase was dried 0 (MgSO4) and
concentrated under reduced pressure to give the title
compound as a white solid, yield 63mg.1H NMR DMSO-d6:
d 8.12 (2H, q), 7.89-7.8 (2H, m), 7.75 (IH, dd), 7.56
(IH, t), 7.47 (IH 5 dd), 7.36 (IH, dd), 7.24 (IH, td),
7.03 (IH, dd), 4.96 (IH q), 1.43 (3H, d). MS:
APCI(-ve) 435 (M-H) Example 12 (2 y)-2-( 3 ' 5-difl
uor o-4 '- f(4-me
lioxyphenvI)suIfonvUbiphenyI-2-yl}oxy)pr opanoic acid
i) 4-bromo-2-fluoro-l
-[f4-methoxyphenyl)sulfonyllbenzene The subtitle
compound was prepared by the method of example 9 step
(i) using 4-bromo-2- fluorobenzenesulfonyl chloride
and anisole. 1H NMR DMSO-d6: d 7.94 (IH, t), 7.89-7.85
(2H, m), 7.8 (IH, dd), 7.71-7.68 (IH, m), 7.18- 7.14
(2H, m), 3.84 (3H, s). ii)
2-rben2yloxy)-3',5-difluoro-4'-r(4-methoxyphenyl)sulfo
nyllbiphenyl The subtitle compound was prepared by the
method of example 2 step (i) using the product of step
(iii) and [2-(ben2yloxy)-5-fluorophenyl]boronic acid.
1H NMR DMSO-d : d 8.01 (IH, t), 7.9 (2H, d), 7.64 (IH,
dd), 7.58 (IH, dd), 7.33-7.29 (6H, m), 7.26-7.23 (2H,
m), 7.2-7.16 (2H, m), 5.12 (2H, s), 3.85 (3H, s). 



iii) 3',5-difluoro-4'-r(4-methoxyphenyl
')sulfonyl1biphenyl-2-ol A suspension of the product
of step (ii) (838mg) in acetic acid (30ml) and 10%
Pd/C (200mg) was stirred under 2 bar pressure of
hydrogen for 30 min. The catalyst was removed by
filtration and the filtrate was evaporated to give the
subtitle compound, yield 630mg. 1H NMR DMSO-d6: d
8.04-7.99 (IH, m), 7.91 (2H, dd), 7.68 (IH, dd), 7.6
(IH, dd), 7.23 (IH, dd), 7.18 (2H, dd), 7.09 (IH, td),
6.95 (IH, dd), 3.85 (3H, s). iv)
fer^-butvU2^)-2-(i3',5-difluoro-4'-[(4-methoxyphenvnsu
lfonyl1biphenyl-2- yl) oxy)rropanoateThe subtitle
compound was prepared by the method of example 3 step
(i) using the product of step (iii). 1H NMR DMSO-d6: d
8.08-8.02 (IH, m), 7.93 (2H, dd), 7.73 (IH, dd), 7.68
(IH, dd), 7.33 (IH, dd), 7.28-7.15 (3H, m), 7.02 (IH,
dd), 4.91 (IH, q), 3.86 (3H, s), 1.41 (3H, d), 1.34
(9H, s). v)
(2.y)-2-r{3'.5-difluoro-4'-[(4-methoxyphenyl)sulfonyl1
biphenyl-2-yl}oxy)pro ranoic acid The title compound
was prepared by the method of example 1 step (iv)
using the product of step (iv). 1H NMR DMSO-d6: d 8.01
(IH, t), 7.92 (2H, d), 7.86 (IH, d), 7.78 (IH, dd),
7.26 (IH, dd), 7.20-7.12 (3H, m), 6.96 (IH, dd), 4.74
(IH, q), 3.85 (3H, s), 1.34 (3H, d). MS: APCI(-ve) 447
(M-I) Example 13
(25^-2-({3',5~difluoro-4'-f(3-fluorophenyl)suIfo
ayllbiphe avI-2-vUoxy)prQpanoic acid i
1,1'-dithiobisG-fluorobenzene ) The subtitle compound
was prepared by the method of example 11 step (i)
using 3- fl u otobenzenetbiol. 1H NMR CDCl3: d
7.3-7.21 (6H, m), 6.92 (2H, tt). ii)
4-bromo-2-fluoro-l -F(3-iluorophenyl)sulfonyl]benzene
A solution of the product of step (i) (1.98 g) and
isoamyl nitrite (1.6 ml) in dry acetonitrile (25 ml)
was stirred at 5O0C. 4-bromo-2-fluoroaniline ( 1.23 g)
was added portionwise and the reaction mixture was
stirred at 6O0C for 2 h and then concentrated under
reduced pressure. The residue (2.1 g) was dissolved in
DCM (25 ml) and MCPBA (6 g) was added portionwise at
O0C. The reaction was stirred overnight at room
tempertaure. The reaction was washed with aqueous
sodium metabisulfite solution, aqueous NaHCO 3, dried
(MgSO4) andevaporated under reduced pressure. The
residue was purified by chromatography on silica
eluting with 9:1 isohexane/ethyl acetate to give the
sub-title compound as a white solid (0.67 g)- 1HNMR
CDCl3: d 7.96 (IH, td), 7.8 (IH, dq), 7.7 (IH, dq),
7.56-7.49 (2H, m), 7.33 (2H, dd). iii)
3,5'-difluoro-2'-methoxybiphenyl-4-yl 3-fluorophenyl
sulfone The subtitle compound was prepared by the
method of example 2 step (ii) using the product of
step (ii) and 5-fiuoro-2-methoxybenzene boronic acid.
1H NMR CDCl3: d 8.10 (IH, t), 7.85 (IH, d), 7.75 (IH,
d), 7.54 (IH, td), 7.46 (IH, dd), 7.36- 7.3 (2H, m),
7.07 (IH, ddd), 7.01 (IH, dd), 6.92 (IH, dd), 3.79
(3H, m). 



iv) 3',5-difluoro-4'-[(3-fluorophenyl
')sulfonyl1biphenyl-2-ol The subtitle compound was
prepared by the method of example 2 step (iii) using
the product of step (iii). MS: APCI(-ve) 363 (M-H) v
methyl
(25V2-({3\5-difluoro-4'-[Y3-fluorophenyl)sulfonyl]biph
enyl-2-yl|oxy) propanoate The subtitle compound was
prepared by the method of example 11 step (vii) using
the product of step (iv) and the product of example 11
step (vi). 1HNMR CDCl3: d 8.11 (IH, t), 7.86 (2H, d),
7.76 (IH, d), 7.58-7.51 (2H, m), 7.47 (IH, dd), 7.33
(IH, dd), 7.04-6.98 (2H, m), 6.82-6.77 (IH, m), 4.72
(IH, q), 3.72 (3H, s), 1.51 (3H, d). vi)
(25^-2-({3',5-difluoro-4'-[(3-fluorophenyl)sulfonyl]bi
phenyl-2-yl)oxy)propanoic acid The title compound was
prepared by the method of example 11 step (viii) using
the product of step (v). 1H NMR DMSO-d6: d 8.1 (IH,
t), 7.87-7.736 (5H, m), 7.67 (IH, td), 7.33 (IH, dd),
7.24 (IH, td), 7.03 (IH, dd), 4.96 (IH, q), 1.43 (3H,
d). MS: APCI(-ve) 435 (M-H)Example 14 ({5-chIoro-4'-
f(4-fluorophenvDsulfonyll
-2'-methyIbiphenyl-2-yl}oxy)acetic acid i
4-bromo-3-methylrhenyl 4-fluorophenyl sulfone 5 The
subtitle compound was prepared by the method of
example 9 step (i) using 4-bromo-3- methylbenzene
sulfonyl chloride and fluorobenzene. 1 NMR CDCl3: d
7.97-7.92 (2H, m), 7.77 (IH, d), 7.67 (IH, d), 7.59
(IH, dd), 7.19 (2H, t), 2.45 (3H, s). I0 iii
5'-chloro-4-[r4-fluorophenyl)sulfonyll-2'-methoxy-2-me
thylbiphenyl The subtitle compound was prepared by the
method of example 2 step (ii) using the product of
step i) and 5-chloro-2-methoxybenzene boronic acid. -
MS: APCI(+ve) 391 (M+H) 15 iii)
5-chloro-4'-f(4-fluorophenyl)sulfonyl]-2'-methylbiphen
yl-2-ol The subtitle compound was prepared by the
method of example 2 step (iii) using the product of
step (ii). MS: APCI(-ve) 375 (M-H) 20 iv) -butyl
({5-chloro-4'-[r4-fluorophenyDsulfonyl1-2'-methylbiphe
nyl-2-yl)oxy ') acetate The subtitle compound was
prepared by the method of example 1 step (iii) using
the product from step (iii). MS: APCI(+ve) 435 (M-tBu)
25 v)
f{5-chloro-4'-[r4-fluorophenyl)sulfonyl1-2'-methylbiph
enyl-2-yl)oxy)acetic acid The title compound was
prepared by the method of example 1 step (iv) using
the product from step (iv).1H NMR DMSO-d6: d 8.10 (2H,
ddd), 7.89 (IH, d), 7.8 (IH, dd), 7.49 (2H, tt),
7.43-7.39 (2H, m), 7.20 (IH, d), 6.99 (IH, d), 4.66
(2H, s), 2.2 (3H, s). MS: APCI-ve 447 (M-I) Example 15



(251-2-(f2'-chIoro-5-fluoro-4'-(phenyIsulfonvI)bipheny
l-2-vI1oxy}propanoic acid i) 4-bromo-3-chloroplienyl
phenyl sulfone The subtitle compound was prepared by
the method of example 9 step (i) using 4-bromo-3-
chlorobenzenesulfonyl chloride and benzene. 1H NMR
DMSO-(IO: d 8.19 (IH, d), 8.05-8.03 (3H, m), 7.83 (IH,
dd), 7.74 (IH, t), 7.65 (2H, t). i
2-chloro-5'-fluoro-2'-methoxybiphenyl-4-yl phenyl
sulfone The subtitle compound was prepared by the
method of example 2 step (ii) using the product of
step (i) and 5-fluoro-2-methoxybenzene boronic acid.
1H NMR DMSO-d6: d 8.1 1-8.07 (3H, m), 7.96 (IH, dd),
7.78-7.73 (IH, m), 7.68 (2H, t), 7.59 (IH, d), 7.28
(IH, td), 7.16-7.11 (2H, m), 3.69 (3H, s). iii)
2'-chloro-5-fluoro-4'-(phenylsulfonyl)biphenyl-2-ol
The subtitle compound was prepared by the method of
example 2 step (iii) using the product of step (ii).
1H NMR DMSO-d6: d 9.68 (IH, s), 8.09-8.06 (3H, m),
7.94 (IH, dd), 7.77-7.72 (IH, m), 7.7- 7.65 (2H, m),
7.59 (IH, d), 7.10 (IH, td), 7.02 (IH, dd), 6.92 (IH,
dd). iv) tert-butyl
C2>S^-2-|[2'-chloro-5-fluoro-4'-rphenylsulfonyl)biphen
yl-2-yl1oxy| propanoate The subtitle compound was
prepared by the method of example 3 step (i) using the
product of step (iii).1H NMR DMSO-d6: d 8.12-8,06 (3H,
m), 8.019-7.95 (IH, m), 7.79-7.72 (IH, m), 7.67 (3H,
t), 7.25 (IH, td), 7.17 (IH, dd), 6.95 (IH, dd),
4.77-4.68 (IH, m), 1.32 (9H s), 1.26 (3H, d). v)
(2SD-2-
1r2'-chloro-5-fluoro-4'-fphenylsulfonyl)biplienyl-2-yl
]oxy}propanoic acid The subtitle compound was prepared
by the method of example 3 step (i) using the product
of step (iii). H NMR DMSO-d6: d 8.12-8.07 (3H, m),
7.97 (IH, dd), 7.8-7.65 (4H, m), 7.21 (IH, td), 7.14
(IH, dd), 6.96 (IH, dd), 4.69-4.6 (IH, m), 1.25 (3H,
d). MS: APCI-ve 433 (M-I) Example 16
({3'-fluoro-4'-[(4-fluorophenvI)suIfonyl1-5-methylbiph
enyl-2-yl}oxy)acetic acid i )
3-fluoro-2'-methoxy-5'-methylbiphenyl-4-yl
4-fluorophenyl sulfone The subtitle compound was
prepared by the method of example 2 step (ii) using
the product of example 4 step (i) and
(2-methoxy-5-methylphenyl)boronic acid. 1H NMR
DMSO-d6: d 8.10-8.03 (3H, m), 7.60 (IH, dd), 7.55-7.50
(3H, m), 7.23 (IH, dd), 7.20 (IH, d), 7.04 (IH, d),
3.74 (3H, s), 2.28 (3H, s). ii)
3'-fluoro-4'-[('4-fluorophenyl)sulfonyl]-5-methylbiphe
nyl-2-ol The subtitle compound was prepared by the
method of example 2 step (iii) using the product of
step (i). 1H NMR DMSO-d6: d 9.71 (IH, s), 8.09-8.02
(3H, m), 7.68 (IH, dd), 7.59 (IH, dd), 7.54- 7.49 (2H,
m), 7.16 (IH, d), 7.05 (IH, dd), 6.86 (IH, d), 2.23
(3H, s). iii) tert-butyl ( {3'-fluoro-4'-[(
4-fluorophenyl)sulfonyl1-5-methylbiphenyl-2-yl}
ocy)acetate 



The subtitle compound was prepared by the method of
example 1 step (iii) using the product of step (ii).1H
NMR DMSO-d6: d 8.09-8.04 (3H, m), 7.69-7.63 (2H, m),
7.55-7.49 (2H, m), 7.24 (IH, d), 7.19 (IH, dd), 6.93
(IH, d), 4.67 (2H, s), 2.28 (3H, s), 1.38 (9H, s).
iv")
f(3'-fluoro-4'-r(4-fluorophenyl)sulfonyll-5-methylbiph
enyl-2-yl}oxy)acetic acid The subtitle compound was
prepared by the method of example 1 step (iv) using
the product of step (iii). 1HNMRDMSOdO: d 8.1-8.03
(3H, m), 7.71-7.67 (2H, m), 7.55-7.49 (2H, m), 7.23
(IH, d), 7.19 (IH, dd), 6.95 (IH, d), 4.71 (2H, s),
2.27 (3H, s). MS: APCI-ve 417 (M-I). Example 17
({5-chloro-4'-f(4-methoxyphenyl)sulfonvnbiphenyl-2-yl|
oxy)acetic acid s 1-bromo-4-
[(4-methoxyphenyl)sulfonyllbenzene The subtitle
compound was prepared by the method of example 9 step
(i) using 4- bromobenzenesulfonyl chloride and
anisole. 1H NMR DMSO-d6: d 7.91-7.87 (2H, m),
7.86-7.80 (4H, m), 7.16-7.12 (2H, m), 3.83 (3H, s). 0
ii )
2-(benzyloxy)-3',5-difluoro-4'-[(4-methoxyphenyl)sulfo
nyllbiphenyl The subtitle compound was prepared by the
method of example 2 step (ii) using the product of
step (i) and [2-(benzyloxy)-5-chlorophenyl]boronic
acid. 1H NMR DMSO-d6: d 7.95-7.91 (4H, m), 7.77-7.74
(2H, m), 7.43 (IH, dd), 7.40 (IH, d), s 7.31-7.29 (5H,
m), 7.23 (IH, d), 7.16-7.13 (2H, m), 5.14 (2H, s),
3.83 (3H, s). iii') 3',5-difluoro-4'-
[(4-methoxyphenyl )sulfonyllbiphenyl-2-ol The subtitle
compound was prepared by the method of example 12 step
(iii) using the product of step (ii) and 10% Pd/C in
acetic acid.1H NMR DMSO-d6: d 7.95-7.89 (4H5 m), 7.76
(2H, dd), 7.32 (IH, d), 7.25 (IH, dd), 7.16 - 7.11
(2H, m), 6.97 (IH, d), 3.83 (3H, d). iv)
fe^-butvU{5-chloro-4'-|T4-methoxyplienyl)sulfonyl1biph
enyl-2-yl|oxy)acetat6 s The subtitle compound was
prepared by the method of example 1 step (iii) using
the product of step (iii) and tert-butyl bromoacetate
which was used directly in step (v) without further
characterisation. v ) (
{5-chloro~4'-[f4-methoxyphenvDsulfonyl1biphenyl-2-yl)o
xy)acetic acid I0 The subtitle compound was prepared
by the method of example 1 step (iv) using the product
of step (iv). 1H NMR DMSO-d6: d 7.96-7.91 (4H, m),
7.81-7.78 (2H, m), 7.42-7.39 (2H, m), 7.15 (2H, dd),
7.06 (IH, dd), 4.74 (2H, s), 3.83 (3H, s). 15 Example
18 ({4'-
[(2-chlorophenyl)suIfonyll-3',5-difluorobiphenyl-2-vUo
xy)acetic acid D l.,1 '-dithiobis(2-chlorobenzene)
Hexamethyldisilazane (4.4 ml) was added to a stirred
solution of 2-chlorobenzenethiol (2.0 



20 ml) and DMSO (3.7 ml) in dry acetonitrile at room
temperature. After 2 h the white precipitate was
filtered and washed (cold acetonitrile) to give the
sub-title compound as a white solid (2.27 g). 1H NMR
CDCl3: d 7.56 (2H, dd), 7.36 (2H, dd), 7.26-7.14 (4H,
m). 25 ii) 4-bromo-
1-[f2-chlorophenyl)sulfonyl1-2-fruorobenzene The
subtitle compound was prepared by the method of
example 13 step (ii) using the product of step (i) and
4-bromo-2-fiuoroaniline.1H NMR CDCl3: d 8.38 (IH, dt),
8.10 (IH, dd), 7.60-7.51 (3H, m), 7.45 (IH, dd), 7.29
(IH, dd). iii) 2-chlorophenyl 3
5'-difluoro-2'-methoxybirhenyl-4-yl sulfone The
subtitle compound was prepared by the method of
example 2 step (ii) using the product of step (ii) and
5-fluoro~2-methoxybenzene boronic acid which was used
directly in step (iv) without further
characterisation. iv
4'-r(2-chlorophenyDsulfonyl1-3',S-difluorobiphenyl-2-o
l The subtitle compound was prepared by the method of
example 2 step (iii) using the product of step (iii)
and boron tribromide. MS: MM(-ve) 379 (M-H) v
tert-butyl (
{4'-[(2-chlorophenyl)sulfonyl1-3',5-difluorobiphenyl-2
-yl} oxV)acetate The sub-title compound was prepared
by the method of example 1 step (iii) using the
product of step (iv) which was used directly in step
(iv) without further characterisation. vi)
({4'-r(2-chlorophenyl)sulfonyl
'|-3',5-difluorobiphenyl-2-yl}oxy)acetic acid The
title compound was prepared by the method of example 1
step (iv) using the product of step (v). 'HNMRDMSO-d :
d 8.32 (IH, d), 8.14 (IH, t), 7.82-7.67 (5H5m), 7.36
(IH, dd), 7.24 (IH, td), 7.09 (IH, dd), 4.74 (2H, s).
MS: MM(-ve) 437 (M-H). Example 19
f2S)-2-([3'-chloro-5-fluoro-4'-(phenyls"lfonyl)bipheny
l-2-vUoxy}propanoic acid  ) 4-bromo-2-chloro-l
-fphenylsulfonyPbenzeneThe sub-title compound was
prepared by the method of example 9 step (i) using
4-bromo-2- chlorobenzenesulfonyl chloride and benzene.
MS: MM(-ve) 331 (M-H). ii)
3'-chloro-5-fluoro-2-methoxy-4'-(
'phenylsulfonyl)biphenyl The subtitle compound was
prepared by the method of example 2 step (ii) using
the product of step (i) and 5-fluoro-2-methoxybenzene
boronic acid. 1H NMR DMSO-d6: d 8.37 (IH, dd), 8.00
(2H,dd), 7.61 (3H, dd), 7.53 (2H, td), 7.07 (IH, ddd),
7.02 (IH, dd), 6.92 (IH 5 dd), 3.79 (3H, s). iii)
3'-chloro-5-fluoro-4'-(phenylsulfonyl)biphenyl-2-ol
The subtitle compound was prepared by the method of
example 2 step (iii) using the product of step (ii).
MS: MM(-ve) 361 (M-H). 



iV) methyl (2SV2-
{|3'-chloro-5-fluoro-4'-(phenylsulfonyl)biphenyl 2 -
vL]oxy-}rroranoate The subtitle compound was prepared
by the method of example 11 step (vii) using the
product of step (iii) and the product of example 11
step (vi). MS: MM(+ve) 449 (M+H). v )
(2S)-2-{[3'-chloro-5-fluoro-4'-(phen g
lsulfonyl)biphenyl-2-v l'|oxy}propanoic acid The title
compound was prepared by the method of example 11 step
(viii) using the product of step (iv). 1H NMR DMSO-d6:
d 8.32 (IH, d), 7.98-7.96 (3H, m), 7.93 (IH, dd), 7.76
(IH, tt), 7.67 (2H, t), 7.35 (IH, dd), 7.23 (IH, td),
7.03 (IH, dd), 4.95 (IH, q), 1.42 (3H, d). MS: MM(-ve)
433 (M-H).Example 20
((4'-f(3-chloroDhenvI)suIfonyIl-2',5-difluorobiphenvl-
2-yl}oxy)acetic acid  ) lL'-dithiobis(3-chlorobenzene)
The subtitle compound was prepared by the method of
example 11 step (i) using 3- chlorobenzenethiol. MS:
MM(+ve) 287 (M+H). ii)
1-bromo-4-[f3-chlorophenyl)sulfonyl1-2-fluorobenzene
The subtitle compound was prepared by the method of
example 13 step (ii) using the product of step (i) and
4-bromo-3-fluoroaniline. 1H NMR CDCl3: d 7.91 (IH, t),
7.82 (IH, dt), 7.74 (IH, dd), 7.68 (IH, dd), 7.61 (IH,
dd), 7.59-7.56 (IH, m), 7.48 (IH, t). iii)
3-chlorophenyl 2,5'-difluoro-2'-methoxybiphenyl-4-yl
sulfone The subtitle compound was prepared by the
method of example 2 step (ii) using the product of
step (ii) and 5-fluoro-2-methoxybenzene boronic acid.
MS: APCI(-ve) 393 (M-H). iv)
4'-[f3-chlorophenyl)sulfonyl]-2',5-difluorobiphenyl-2-
ol The subtitle compound was prepared by the method of
example 2 step (iii) using the product of step (iii)
and boron tribromide. MS: APCI(-ve) 381 (M-H) V)
tert-butyl (
{4'-r(3-chlorophenyl)sulfonyll-2',5-difluorobiphenyl-2
-yl|oxy)acetate The sub-title compound was prepared by
the method of example 1 step (iii) using the product
of step (iv).1H NMR DMSO-d6: d 8.10 (IH, t), 7.98 (2H,
dd), 7.55-7.49 (3H, m), 7.45 (IH, dd), 7.07- 7.02
(2H3m), 6.80 (IH, dd), 4.48 (2H, s), 1.44 (9H, s). vi)
d4'-r(3-chlorophenyl)sulfonyl1-2',5-difluorobiphenyl-2
-yl}oxy)acetic acid The title compound was prepared by
the method of example 1 step (iv) using the product of
step (v). 1H NMR DMSO-d6: d 8.09 (IH, t), 8.00 (2H,
t), 7.77-7.72 (4H, m), 7.32 (IH, dd), 7.24 (IH, td),
7.09 (IH, dd), 4.74 (2H, s). MS: MM(-ve) 437 (M-H).
Example 21 



({2'-fluoro-4'-f(4-fluoro
rhenyl)suIfonyl1-5-methylbiphenvI-2-vI}oxy)acetic acid
2-fluoro-2'-methoxy-5'-methylbiphenyl-4-yl
4-fluorophenyl sulfone The subtitle compound was
prepared by the method of example 2 step (ii) using
the product of example 9 step (i) and
5-methyl-2-methoxybenzene boronic acid. 1H NMR
DMSO-d6: d 8.00 (2H, ddd), 7.73 (IH, dd), 7.66 (IH,
dd), 7.49 (IH, dd), 7.24-7.18 (3H, m), 7.01 (IH, d),
6.89 (IH, d), 3.76 (3H, s), 2.31 (3H, s). ii)
2'-fluoro-4'-[f4-fluorophenyl)sulfonyl]-5-methylbiphen
yl-2-ol The subtitle compound was prepared by the
method of example 2 step (iii) using the product of
step (i). MS: MM(-ve) 360 (M-H) Ui tert-butyl (
{2'-fluoro-4'-f(4-fluorophenyl)sulfonyll-5-methylbiphe
nyl-2-yl} oxy)acetate The subtitle compound was
prepared by the method of example 1 step (iii) using
the product of step (ii). MS: MM(-ve) 472 (M-H).v)
({2'-fluoro-4'-[(4-fluorophenyl)sulfonyl1-5-methylbiph
enyl-2-yl>oxy)acetic acid The title compound was
prepared by the method of example 1 step (iv) using
the product of step (iii). 1H NMR DMSO-d6: d 8.14 (2H,
ddd), 7.90 (IH, dd), 7.84 (IH, dd), 7.68 (IH, t), 7.50
(2H, dd), 7.20 (IH, dd), 7.09 (IH, s), 6.90 (IH, d),
4.62 (2H, s), 2.22 (3H, s). MS: MM(-ve) 417 (M-H).
Example 22
{f3'-fluoro-5-methyl-4'-(phenyIsulfonvI)biphenvI-2-yll
oxy}acetic acid i
3'-fluoro-2-methoxy-5-inethyl-4'-(phenylsulfony
biphenyl The subtitle compound was prepared by the
method of example 2 step (UJ using the product of
example 2 step (i) and
(2-methoxy-5-methylphenyl)boronic acid. MS: ES+ve 357
(M+l). ii 3'-fluoro-5-methyl-4'-(phenylsulfonyl)biphen
gl-2-ol The subtitle compound was prepared by the
method of example 2 step (iii) using the product of
step (i). MS: APCI-ve 341 (M-I). iii) tert-butyl
{r3'-fluoro-5-methyl-4'-(phenylsulfonyl)birhenyl-2-yl]
oxyl acetate The subtitle compound was prepared by the
method of example 1 step (iii) using the product of
step (ii). MS: APCI-ve 401 (M-|7-butyl]). iv)
{r3'-fluoro-5-methyl-4'-(phenylsulfonyl)biphenyl-2-yll
oxy) acetic acidThe subtitle compound was prepared by
the method of example 1 step (iv) using the product of
step (iii). H NMRDMSO-d6: d 8.06 (IH, t), 7.99 (2H,
d), 7.77 (IH, tt), 7.70-7.66 (4H, m), 7.23 (IH, d),
7.18 (IH, dd), 6.94 (IH, d), 4.71 (2H s), 2.27 (3H,
s). MS: APCI-ve 399 (M-I). Example 23 



{f5-chIoro-3',5'-difluoro-4
>-(phenvIsuIfonyI)biphenvI-2-vIIoxy}acetic acid i)
4-bromo-2,6-difluorophenyl phenyl sulfone A solution
of diphenyl disulphide (1.26 g) and isoamyl nitrite
(1.2 ml) in dry acetonitrile (20 ml) was stirred at
500C. 4-bromo-2,6-difluoroaniline (1.0 g) was added
portionwise and the reaction mixture was stirred at
600C for 2 h and then concentrated under reduced
pressure. The residue (2.1 g) was dissolved in acetic
acid (7.5 ml) and hydrogen peroxide (0.7 ml, 30% in
aqueous w/w) was added and the mixture stirred
overnight at 1000C. Ice was added, the mixture stirred
for a further 30 mins and the beige solid filtered off
(0.76 g) and taken through to the next step without
further purification. ii)
5'-chloro-3.5-difluoro-2'-methoxybiphenyl-4-yl phenyl
sulfone The subtitle compound was prepared by the
method of example 2 step (ii) using the product of
step (i) and 5-chloro-2-methoxybenzene boronic acid
which was used directly in step (iv) without further
characterisation. MS: MM(-ve) 394 (M-H). iii)
4'-r(2-chlorophenyDsulfonyl1-3',5-difluorobiphenyl-2-o
l The subtitle compound was prepared by the method of
example 2 step (iii) using the product of step (ii)
and boron tribromide. MS: MM(-ve) 379 (M-H).iv)
tert-butyl
{[5-chloro-3\5'-difluoro-4'-fphenylsulfonyl)biphenyl-2
-yl]oxy| acetate The sub-title compound was prepared
by the method of example 1 step (iii) using the
product of step (iii) which was used directly in step
(iv) without further purification. MS: ES(+ve) 495
(M+H). v) {[5-chloro-3
',5'-difluoro-4'-frhenylsulfonyl)biphenyl-2-yl]oxy|
acetic acid The title compound was prepared by the
method of example 1 step (iv) using the product of
step (v). 1H NMR DMSO-d6: d 8.04 (2H, d), 7.81 (IH,
tt), 7.71 (2H, t), 7.65 (IH, s), 7.62 (IH, s), 7.54
(IH 3 d), 7.46 (IH, dd), 7.12 (IH, d), 4.80 (2H, s).
MS: MM(-ve) 437 (M-H). Rat Pharmacokinetic Data IV and
PO Rat Pharmacokinetic Studies Test samples are made
up at 1 mg/ml in an appropriate solvent and
administered to Sprague Dawley rats either via the
tail vein (IV, 1 ml/kg) or via the mouth (PO, 3
ml/kg). Blood samples are removed from the tail vein
(reverse side to IV administration) at a series of
time points and placed on ice. Blood samples are
centrifuged and the plasma removed for analysis.
Plasma samples are then analysed using MS/MS and
concentrations of parent compound determined from a
standard curve. The plasma concentration - time plot
is analysed using the commercial software WinNonLin
3.1 (Pharsight, Mountain View, CA). Pharmacokinetic
parameters such as clearance, volume of distribution
and half-life are determined. Compounds of formula (I)
have a half life > 2.5 hours. Pharmacological Data 



Ligand Binding Assay [3H]PGD was purchased from Perkin
Elmer Life Sciences with a specific activity of
100-210Ci/mmol. All other chemicals were of analytical
grade. HEK cells expressing rhCRTh2 / Gal 6 were
routinely maintained in DMEM containing 10% Foetal
Bovine Serum (HyClone), lmg/ml geneticin, 2mM
L-glutamine and 1% non-essential amino acids. For the
preparation of membranes, the adherent
transfectedHEKcells were grown to confluence in two
layer tissue culture factories (Fisher, catalogue
number TKT-170-070E). Maximal levels of receptor
expression were induced by addition of 50OmM sodium
butyrate for the last 18 hours of culture. The
adherent cells were washed once with phosphate
buffered saline (PBS, 50ml per cell factory) and
detached by the addition of 50ml per cell factory of
ice-cold membrane homogenisation buffer [2OmM HEPES
(pH 7.4), O.lmM dithiothreitol, ImM EDTA, O.lmM phenyl
methyl sulphonyl fluoride and lOOmg/ml bacitracin].
Cells were pelleted by centrifugation at 220xg for 10
minutes at 4C, resuspended in half the original volume
of fresh membrane homogenisation buffer and disrupted
using a Polytron homogeniser for 2 x 20 second bursts
keeping the tube in ice at all times. Unbroken cells
were removed by centrifugation at 220xg for 10 minutes
at 4C and the membrane fraction pelleted by
centrifugation at 90000xg for 30 minutes at 4C. The
final pellet was re-suspended in 4 ml of membrane
homogenisation buffer per cell factory used and the
protein content determined. Membranes were stored at
-8O0C in suitable aliquots. All assays were performed
in Corning clear bottomed, white 96-well NBS plates
(Fisher). Prior to assay, the HEK cells membranes
containing CRTh2 were coated onto SPA PVT WGA beads
(Amersham). For coating membranes were incubated with
beads at typically 25mg membrane protein per mg beads
at 4C with constant agitation overnight. (The optimum
coating concentrations were determined for each batch
of membranes) The beads were pelleted by
centrifugation (800xg for 7minutes at 40C), washed
once with assay buffer (5OmM HEPES pH 7.4 containing
5mM magnesium chloride) and finally re-suspended in
assay buffer at a bead concentration of 10mg/ml. Each
assay contained 20ml of 6.25nM [3H]PGD 2, 20ml
membrane saturated SPA beads both in assay buffer and
l Oml of compound solution or 13,14-dihydro-15-keto
prostaglandin D2 (DK-PGD 2, for determination of
non-specific binding, Cayman chemical company).
Compounds and DK-PGD 2 were dissolved in DMSO and
diluted in the same solvent to 10Ox the required final
concentration. Assay buffer was added to give a final
concentration of 10% DMSO (compounds were now at 10x
the required final concentration) and this was the
solution added to the assay plate. The assay plate was
incubated at room temperature for 2 hours and counted
on a Wallac Microbeta liquid scintillation counter ( 1
minute per well). Compounds of formula (I) have apICso
value of >8.5.Specifically example 7 has a pICso value
of 8.5; example 8 has a pICso value of 8.8; example 15
has a pICso value of 8.8.CLAIMS 1. A compound of
formula (I) or a pharmaceutically acceptable salt
thereof: (I) in which: 



A and D are independently selected from hydrogen,
halogen, nitrile, C1-3 alkyl, Ci- alkoxy (the latter 2
groups can be optionally substituted by one or more
halogen atoms); X is halogen, or Ci-3 alkyl which is
optionally substituted by one or more halogen atoms; Y
is a bond; Z is aryl or heteroaryl substituted by one
or more selected from hydrogen, halogen, nitrile, C1.
s 6alkyl, C1- alkoxy, SOzQ.galkyl, heteroaryl; the
latter four groups may be optionally substituted by
halogen atoms, nitrile or R1 and R2 independently
represent a hydrogen atom, or a Ci- alkyl group; or R1
and R2 together can form a 3-8 membered ring
optionally containing one or more atoms o selected
from O, S, NR3 and itself optionally substituted by
one or more Ci-C3 alkyl; and R3 is hydrogen or C]-C
alkyl. 2. A compound according to claim 1 in which X
is chloro, fluoro or methyl. 5 3. A compound according
to claim 1 or 2 in which the group SO -Y-Z is at the
4- position of the phenyl ring.4. A compound according
to claim 1 or 2 in which the group SO2-Y-Z is at the
4- position of the phenyl ring, ortho to both group A
and group D. 5. A compound according to claim 1 or 2
in which the group SO -Y-Z is at the Aposition of the
phenyl ring, ortho to the group A and meta to the
group D. 6. A compound according to any one of claims
1 to 5 in which the groups A and D are independently
hydrogen, halogen or C1-3 akyl (the latter being
optionally substituted by halogen atoms). 0 7. A
compound according to any one of claims 1 to 6 in
which A is hydrogen, halogen or CF3. 8. A compound
according to any one of claims 1 to 7 in which D is
hydrogen, halogen or s methyl. 9. A compound according
to any one of claims 1 to 8 in which A and D are
independently selected from hydrogen and halogen. o
10. A compound according to any one of claims 1 to 9
in which R1 and R2 are independently hydrogen or Ci-3
alkyl. 11. A compound according to any one of claims 1
to 9 in which R1 and R2 are independently hydrogen or
methyl. 5 12. A compound according to any one of
claims 1 to 11 in which Y is a bond. 13. A compound
according to any one of claims 1 to 12 in which Z is
phenyl optionally substituted by halogen or Ci-
alkoxy. 0 14. A compound according to any one of
claims 1 to 13 in which Z is phenyl optionally
substituted by halogen.15. A compound according to any
one of claims 1 to 14 in which Z is phenyl optionally 



substituted by fluoro. 16. A compound of formula (I)
according to any one of claims 1 to 15 selected from:
{[5-Chloro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy}
acetic acid-
{[3',5-Difluoro-4'-(phenylsulfonyi)biphenyl-2~yl]oxy}
acetic acid; (2 S -2- {[3',5-Difl uoro-4'-(p
enylsulfoiyl)biphenyl-2-yl]oxy}pro ranoic acid;
({5-Chloro-3
t-fluoro-4'-[(4-fluorophenyl)sulfonyl]biphenyl-2-yl}ox
y)acetic acid;
{[2',5-Difluoro-4'-(phenylsulfonyl)biphenyl-2-yl]oxy}
acetic acid;
{[5-Chloro-2'-fluoro-4'-(phenylsulfonyl)bi
rhenyl-2-yl]oxy} acetic acid; {[5-fluoro-4'-(
rhenylsulfonyl)-3'-(trifluoromethyl)biphenyl-2-yl]oxy}
acetic acid; (2 l)-2-({5-chloro-4
t-[(4-fluorophenyl)sulfonylJbiphenyl-2-yl}oxy)propanoi
c acid; ({5-chloro-2'-fluoro-4
l-[(4-fluorophenyl)sulfonyl]biphenyl-2-yl}oxy)acetic
acid; (2<S)~2-(
{5-chloro-2'-fluoro-4'-[(4-fluorophenyl)sulfonyl]biphe
nyl-2-yl} oxy)propanoic acid;
(25)-2-({3',5-difluoro-4'-[(2-fluorophenyl)sulfonyl]bi
phenyl-2-yl}oxy)propanoic acid; (25)-2-(
{3',5-difluoro-4'-[(4-methoxyphenyl)sulfonyl]biphenyl-
2-yl} oxy)pro ranoic acid;
(2S)-2-({3',5-difluoro-4'-[(3-fluorophenyl)sulfonyl]bi
phenyl-2-yl}oxy)pro ranoic acid; ({5-chloro-4
1-[(4-fluorophenyl)sulfonyl]-2'-methylbiphenyl-2-yl}ox
y)acetic acid; (25)-2-
{[2'-chloro-5-fluoro-4'-(phenylsulfonyl)biphenyl-2-yl]
oxy} propanoic acid;
({3'-fluoro-4'-[(4-fluorophenyI)sulfonyl]-5-methylbiph
enyl-2-yl}oxy)acetic acid;
({5-chloro-4'-[(4-methoxyphenyl)sulfonyl]biphenyl-2-yl
}oxy)acetic acid;
({4'-[(2-chlorophenyl)sulfonyl]-3',5-difluorobiphenyl-
2-yl}oxy)acetic acid;
(2S)-2-{[3'-chloro-5-fluoro-4'-(phenylsulfonyl)bipheny
l-2-yl]oxy}propanoic acid; (
{4'-[(3-chlorophenyl)sulfonyl]-2',5-difluorobiphenyl-2
-yl} oxy)acetic acid; ( {2'-fluoro-4'-
[(4-fluorophenyl)sulfonyl] -5-methylbiphenyl-2-yl}
oxy)acetic acid;
{[3'-fluoro-5-methyl-4'-(phenylsulfonyl)biphenyl-2-yl]
oxy} acetic acid;
{[5-chloro-3',5'-difluoro-4'-(phenylsulfonyl)biplienyl
-2-yl]oxy} acetic acid and pharmaceutically acceptable
salts thereof. 17. A compound of formula (I) according
to any one of claims 1 to 16 for use in therapy.18. A
method of treating a disease mediated by
prostaglandins, which comprises administering to a
patient a therapeutically effective amount of a
compound of formula (I), or a pharmaceutically
acceptable salt as defined in claims 1 to 16. 19. A
method of treating a disease mediated by prostaglandin
D2, which comprises administering to a patient a
therapeutically effective amount of a compound of
formula (I), or a pharmaceutically acceptable salt as
defined in claims 1 to 16. 20. A method of treating a
respiratory disease, such as asthma and rhinitis, in a
patient suffering from, or at risk of, said disease,
which comprises administering to the patient a
therapeutically effective amount of a compound of
formula (I), or a pharmaceutically acceptable salt or
solvate thereof, as defined in claims 1 to 16. 21. A
compound of formula (II): 22. A compound of formula
(III).23. A compound of formula (V). 




