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THERAPEUTIC A.GENTS

Field of the invention

The present invention relates to certain novel (25)-3-«4-{2-[amit.0]-2-oxoethoxy } phenyl)-2-
ethoxypropanoic acid derivatives, to processes for preeparing such compounds, to their utility
1 treating clinical conditions including lipid disorder-s (dyslipidemias) whether or not
associated with insulin resistance and other manifestations of the metabolic syndrome, to
methods for their therapeutic use and to pharmaceutical compositions containing them.
Background of the invention

The metabolic syndrome including type 2 diabetes mrellitus, refers to a cluster of
manifestations including insulin resistance with accoampanying hyperinsulinaemia, possibly
type 2 diabetes mellitus, arterial hypertension, centra_1 (visceral) obesity, dyslipidaemia
observed as deranged lipoprotein levels typically cha racterised by elevated VLDL (very low
density lipoproteins), small dense LDL particles and reduced HDL (high density lipoprotein)
concentrations and reduced fibrinolysis.

Recent epidemiological research has documented thamt individuals with insulin resistance run a
greatly increased risk of cardiovascular morbidity an«d mortality, notably suffering from
myocardial infarction and stroke. In type 2 diabetes rellitus atherosclerosis related conditions
cause up to 80% of all deaths.

In chinical medicine there is awareness of the need tos increase the insulin sensitivity in
patients with the metabolic syndrome and thus to correct the dyslipidaemia which is
considered to cause the accelerated progress of athersosclerosis. However, currently this is not
a universally accepted diagnosis with well-defined pharmacotherapeutic indications.

The S-enantiomer of the compound of formula C bel ow

/@/\/O ’
0 OH

/ 0O 0]
C
2-ethoxy-3-[4-(2-{4-methanesulfonyloxyphenyl }etheoxy)phenyl] propanoic acid, is disclosed
in PCT Publication Number W(099/62872. This commpound is reported to be a modulator of

peroxisome proliferator-activated receptors (PPAR, for a review of the PPARs see T.

M.Willson et al , ] Med Chem 2000, Vol 43, 527) amd has combined PPAR0/PPARY agonist
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activity (Structure, 20001, Vol 9, 699, P. Cronet et al). This compound is effective in treating
conditions associated wwith insulin resistance.
Surprisingly a series of compounds has now been found which are selective PPAR&x,
modulators.

Description of the invention

The present invention provides the S enantiomer of a compound of formula I

0
0 a
R! CH— N/“\/
s

* R OH

| O

wherein R' represents  chloro, trifluoromethy1 or trifluoromethoxy, R* represents HI or fluoro
and R® represents a Cojalkyl group as well as pharmaceutically acceptable salts, ssolvates
and prodrugs thereof.

The term “prodrug ”” as used in this specification includes derivatives of the carbox ylic acid
group which are convemrted in a mammal, particularly a human, into the carboxylic acid group
or a salt or conjugate thiereof. It should be understood that, whilst not being bound by theory,
it is believed that most of the activity associated with the prodrugs arises from the activity of
the compound of forrmala I into which the prodrugs are converted. Prodrugs can be prepared
by routine methodolog-y well within the capabilities of someone skilled in the art. \o/arious
prodrugs of carboxy ar-e known in the art. For examples of such prodrug derivativ €s, see:

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology. 42: 309-396, edited by K. Widder, et al. (Academic Press, 1985);

b) A Textbook of IDrug Design and Development, edited by Krogsgaard-Larse-n and

H. Bundgaard, Chapter- 5 “Design and Application of Prodrugs”, by H. Bundgaard

p-113-191 (1991);

<) H. Bundgaard, .Advanced Drug Delivery Reviews, 8:1-38 (1992);

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77:285 (1988); aind

€) N. Kakeya, et a /., Chem Pharm Bull, 32:692 (1984).

The above documents & to e are herein incorporated by reference.

In vivo cleavable esters are just one type of prodrug of the parent molecule. An in vivo
hydrolysable (or cleavable) ester of a compound of the formula (I) that contains a carboxy

group is, for example, & pharmaceutically acceptable ester which is hydrolysed in t#he human
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or animal body to produces the parent acid. Suitable pharmaceutically acceptable esters for
carboxy include C; salkox ymethy] esters, for example, methoxymethyl,
Csalkanoyloxymethyl es ters, for example, pivaloyloxymethyl; phthalidyl essters;
Csgcycloalkoxycarbonylo xyCi.calkyl esters, for example, 1-cyclohexylcarbonyloxyethyl;
1,3-dioxolen-2-onylmethy~1 esters, for example, 5-methyl-1,3-dioxolen-2-onyImethyl; and
C,.salkoxycarbonyloxyethayl esters, for example, 1-methoxycarbonyloxyethy~1; and may be
formed at any carboxy group in the compounds of this invention.
Specific compounds of thes invention are:
(25)-3-[4-(2-{ Butyl[2-fluOro0-4- (rifluoromethyl) benzyl]amino }-2-oxoethoxy/)phenyl]-2-ethoxy
propanoic acid,;
(25)-3-(4- {2-[(4-Chlorobe=nzyl)(ethyl)amino]-2-oxoethoxy }phenyl)-2-ethox sypropanoic acid;
(25)-2-Ethoxy-3-[4-(2-{ et hyl[4-(trifluoromethoxy)benzyl)amino }-2-oxoetho» xy)phenyl]-
propanoic acid;
(25)-2-Ethoxy-3-[4-(2-{ et hyl[4-(trifluoromethyl)benzylJamino }-2-oxoethox y)phenyl]
propanoic acid; and
(25)-3-[4-(2-{ Butyl[4-(trif luoromethyl)benzyl]amino }-2-oxoethoxy) phenyl]—2-ethoxypropanoic
acid;
and pharmaceutically acceeptable salts and solvates thereof.
It should be understood th at each of the above compounds individually and also any
combination of these comgpounds for example two, three, four or all of the above compounds
forms part of the present imvention.
It should also be understood that the present invention includes the five embodiments in
which each of the above ft ve compounds is in turn excluded from the generic claim to a
compound of formula I, as described above, by means of a proviso to that co mpound. The
present invention also includes embodiments wherein any combination of the five compounds
above is excluded from the generic claim to a compound of formula I, as des-cribed above, by
means of a proviso to that combination of compounds.
In the present specificatiora the expression ‘“‘pharmaceutically acceptable salts™ is intended to
define but is not limited to- base salts such as the alkali metal salts, alkaline ezarth metal salts,
ammonium salts, salts witkx basic amino acids, and salts with organic amines_, particularly terz-
butylamine.

In another aspect the presesnt invention provides one or more of the followings:
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(25)-3-[4--(2-{ Butyl[2-fluoro-4-(trifluoromethyl)benzyl)amino } -2-oxoemhoxy)phenyl]-2-ethoxy
propanoi« acid tert-butylammonium salt;
(25)-3-(4--{2-[(4-Chlorobenzyl)(ethyl)amino}-2-oxoethoxy } phenyl)-2-e-tho xypropanoic acid
tert-butylammonium salt;
(25)-2-Eghoxy-3-[4-(2- { ethy][4-(trifluoromethoxy)benzyl]amino }-2-oxcethoxy)phenyl]-
propanoi« acid fert-butylammonium salt;
(25)-2-Eghoxy-3-[4-(2-{ ethyl[4-(trifluoromethyl)benzyl}amino }-2-oxoe=thoxy)phenyl]
propanoi< acid tert-butylammonium salt; and
(25)-3-[4--(2-{ Butyl[4-(trifluoromethyl)benzyl]amino }-2-oxoethoxy)phesnyl}-2-ethoxypropanoic
acid terr-butylammonium salt.
These salts may be prepared by reacting an acid with ters-butylamire (for example around a
molar equivalent with respect to the acid) in a solvent for example an e ther e.g. diisopropyl ether
or tert-buitylmethyl ether or an ester e.g. tert-butyl acetate or mixtures thereof or from a mixture
of one Of these solvents and an anti-solvent for example a hydroc arbon e.g. isooctane and
isolating the salt by methods known to those skilled in the art for exampole by filtration.
It will also be understood that certain compounds of the present inventicon may exist in
solvated, for example hydrated, as well as unsolvated forms. It is to be understood that the
present imvention encompasses all such solvated forms. Certain compouands of the present
inventior may exist as tautomers. It is to be understood that the present invention
encompa_sses all such tautomers.
Methods_of preparation
The compounds of the invention may be prepared as outlined below. Hoowever, the invention
is not limited to these methods. The compounds may also be prepared axs described for
structurally related compounds in the prior art. The reactions can be car-ried out according to
standard procedures or as described in the experimental section.

Compoumds of formula I may be prepared by reacting the S-enantiomer- of a compound of

0
0 S
R’ CH;— NJ\/
s

R R

formula NI

RZ
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in which R.', R? and R? are as previously defined and R* represents a protecting group for a
carboxylic hydroxy group as described in the standard text " Protective Groups in Organic
Synthesis" . 3rd Edition (1999) by Greene and Wuts, with a de-protecting agent. The
protecting _group may also be a resin, such as Wang resin or 2-chlorotrityl chloride resin.

s Protecting groups may be removed in accordance to techniqwes which are well known to
those skilled in the art. One such protecting group is where R represents a C,¢alkoxy group
for exampl e methoxy or ethoxy or an arylalkoxy group eg besnzyloxy, such that COR*
represents an ester. Such esters can be reacted with a de-protecting agent e.g. a hydrolysing
agent, for example lithium hydroxide in a mixture of THF arad water, at a temperature in the

10 range of 0—100°C to give compounds of formula I.
Compounds of formula II may be prepared by reacting the S -enantiomer of a compound of
formula ITE

0]
odo —

15 in which R* is as previously defined with a compound of formula IV

v

in which R_', R?and R® are as previously defined in an inert solvent, for example

20 dichloromesthane, in the presence of a coupling agent, for example a carbodimide, eg 1-(3-
dimethylarminopropyl)-3-ethylcarbodiimide , and optionally in the presence of a catalyst, for
example a basic catalyst, eg 4-dimethylaminopyridine, at a temperature in the range of -25°C
to 150°C.
Compoundis of formula III and IV may be prepared by metheods described in the Examples or

25 by analogous methods known to those skilled in the art.
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C-ompounds of formula I1 and T11 are useful intermediates in the pre=paration of compounds of
fosrmula I and are believed to be novel. Compounds of formula 1I amd IIT are herein claimed

as a further aspect of the present invention. The S-enantiomers of ccompounds of formula IT

and III are preferred.

s Ceompounds of formula I may be also prepared by reacting a compo=und of formula V,

0
1 /U\/O /
R CH;—N
H
OR
R
v O
in whichR' and R? are as previously defined, R is H or OR repressents a protecting group for
a carboxylic hydroxy group with a compound of formula VI
10 R’X
VI
wherein R is as previously defined and X is a leaving group, in the presence of a base in the
presence of an inert solvent at a temperature in the range -25°C to 1 50°C and optionally,
when OR represents a protecting group, removal of the protecting g-roup.
15 In particular a compound of formula I may be prepared by reacting za compound of formula
VIl

O
1 )J\/O ‘
R CH—N 0O
H
OH
Q2
411 ®)
in which R' and R? are as previously defined with a compound of Formula VI
20
R*X
VI
wherein R® is as previously defined and X is a leaving group in the poresence of a base in the

prezsence of an inert solvent at a temperature in the range -25°C to 150°C.
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The protecting groups OR and deprotecting agents are describe«d in the standard text
"Protective Groups in Organic Synthesis", 3™ Edition (1999) bx Greene and Wuts, which is
herein incoarporated by reference. Suitable protecting groups include where OR represents a
Cisalkoxy group eg methoxy or ethoxy group or an arylalkoxy group eg benzyloxy. In
s particular, wwhen OR represents a Cjsalkoxy group eg ethoxy gmroup or an arylalkoxy group eg
benzyloxy, such that COOR represents an ester then such esterss may be reacted with a de-
protecting aagent e.g. a hydrolysing agent, for example lithium hydroxide in a mixture of THF
and water, at a temperature in the range of 0-100°C.
Suitable ba ses include potassium hydroxide, sodium hydroxide , lithium hydroxide, sodium
10 hydride, postassiumn terz-butoxide, cesium carbonate, potassiunm carbonate, or sodium
carbonate particularly potassium hydroxide.
Suitable inert solvents include dimethyl sulphoxide, N,N-dimet hylformamide, N-
methylpyrroolidone or toluene or mixtures thereof, particularly climethyl sulphoxide.
Suitably X represents bromo, chloro, OSO,CH3s, OTosyl, OSO=CF5, OC(O)OR, OP(O)(OR),
15 or OSO,ORR. Particularly X is chloro or bromo.
Optionally aphase transfer catalyst may be used for example am alkylammonium salt for
example a tetraalkylammonium halide salt eg tetrabutyl ammo- nium bromide.
Compound s of formula V in which R is H (or compound VII) rmay be prepared by reacting a
compound of formula V

20

0
1 )I\/O /
R CH;—N
H
OR
R?
v O
in whichR ' and R* are as previously defined and OR represe-nts a protecting group for a
carboxylic hydroxy group with a de-protecting agent. In particualar, OR represents a C;.
salkoxy group eg ethoxy group or an arylalkoxy group eg benz yloxy, such that COOR
25 represents aan ester. Such esters can be reacted with a de-protec ting agent e.g. a hydrolysing

agent, for example lithium hydroxide in a mixture of THF and water, at a temperature in the
range of 0- 100°C.
Compound._s of formula V in which OR represents a protecting; group for a carboxylic

hydroxy group may be prepared by reacting a compound of forrmula VIII
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HO /
OR

vl ©

im which OR is as previously defined with a compound of formula IX

O
1 — /U\/-Y
R CH;—N
H

R’ X
ira which R' and R? are as previously defined and Y represents am leaving group, for example
h alo, particularly chloro, in an inert solvent, for example acetonit rile or methyl
isobutylketone, in the presence of a base, for example potassium_ carbonate, at a temperature
i the range of 0°C to 150°C.
Ia is believed that the compounds of formula V in which R is H (Compound VII), for example
(25)-3-[4-(2-{[2-fluoro-4-(trifluoromethyl)benzyl]amino }-2-oxoethoxy)phenyl]-2-ethoxy
P ropanoic acid;

(25)-3-(4-{2-[4-Chlorobenzylamino]-2-oxoethoxy }phenyl)-2-eth oxypropanoic acid;

(25)-2-Ethoxy-3-[4-(2-{4-(trifluoromethoxy) benzylamino }-2-oxOethoxy)phenyl]propanoic acid;

and

(25)-2-Ethoxy-3-[4-(2-{4-(trifluoromethyl)benzylamino }-2-oxoethoxy)phenyl)

propanoic acid;

ame novel and are herein claimed as a further part of the present imyvention. These compounds
hzave the advantage of being solid and therefore offer an opportumaity for purification and
issolation during the reaction sequence if desired. These compouncis are also modulators of
P PAR alpha and /or PPAR gamma and are believed to be useful in treating the indications
described herein.

Allso claimed herein is a compound of formula V in which OR regpresents a protecting group
for a carboxylic hydroxy group in particular OR represents for example a C;salkoxy group
egz methoxy, ethoxy or propoxy or an arylalkoxy group wherein aryl is phenyl optionally
substituted by Cy.¢alkyl, C,¢alkoxy or halo, eg benzyloxy, for example a compound of

formula X
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O
R! CH— NJ\/ ° o
: H
, OC,H,
R X I
in which R' and R® are as previously defined.
In another aspect the present invention provides a pxocess for preparing a pharmaceutically
acceptable salt of the compound of formula I compr-ising reacting the acid obtained by one of
the processes of the present invention with a base, o ptionally in the presence of a solvent and
isolating the salt.
Preferably the compound of formula I prepared by the process is the (25)-enantiomer.
Similarly the preferred compounds of formulae V amd X are the (2S)-enantiomer
The compounds of the invention may be isolated from their reaction mixtures using
conventional techniques.
Persons skilled in the art will appreciate that, in order to obtain compounds of the invention in
an alternative and in some occasions, more convenient manner, the individual process steps
mentioned hereinbefore may be performed in different order, and/or the individual reactions
may be performed at different stage in the overall route (i.e. chemical transformations may be
performed upon different intermediates to those asswciated hereinbefore with a particular
reaction).
The expression “inert solvent” refers to a solvent that does not react with the starting
materials, reagents, intermediates or products in a manner that adversely affects the yield of

the desired product.

Pharmaceutical preparations
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The compounds of the invention will normally be admimistered via the oral, parenteral,
intravenous, intramuscular, subcutaneous or in other injectable ways, buccal, rectal, vaginal,
transdermal and/or pasal route and/or via inhalation, in the form of pharmaceutical
preparations comprising the active ingredient either as a free acid, or a pharmaceutical
acceptable organic or inorganic base addition salt, in a gpharmaceutically acceptable dosage
form. Depending upon the disorder and patient to be treated and the route of administration,
the compositions may be administered at varying dosess.
Suitable daily doses of the compounds of the invention in therapeutical treatment of humans
are about 0.0001-100 mg/kg body weight, preferably 0-001-10 mg/kg body weight.
Oral formulations are preferred particularly tablets or c-apsules which may be formulated by
methods known to those skilled in the art to provide domses of the active compound in the
range of 0.5mg to 500mg for example 1 mg, 3 mg, 5 mmg, 10 mg, 25mg, 50mg, 100mg and
250mg.
According to a further aspect of the invention there is t"hus provided a pharmaceutical
formulation including any of the compounds of the inv ention, or pharmaceutically acceptable
derivatives thereof, in admixture with pharmaceuticallmw acceptable adjuvants, diluents and/or
carriers.
Pharmacological properties
The present compounds of formula (I) are useful for th.e prophylaxis and/or treatment of
clinical conditions associated with inherent or induced reduced sensitivity to insulin (insulin
resistance) and associated metabolic disorders (also kn own as metabolic syndrome). These
clinical conditions will include, but will not be limited to, general obesity, abdominal obesity,
arterial hypertension, hyperinsulinaemia, hyperglycaermia, type 2 diabetes and the
dyslipidaemia characteristically appearing with insulin  resistance. This dyslipidaemia, also
known as the atherogenic lipoprotein profile, is charac-terised by moderately elevated non-
esterified fatty acids, elevated very low density lipoprootein (VLDL) triglyceride rich particles,
high Apo B levels, low high density lipoprotein (HDLD) levels associated with low apoAl
particle levels and high Apo B levels in the presence o f small, dense, low density lipoproteins
(LDL) particles, phenotype B.
The compounds of the present invention are expected -to be useful in treating patients with
combined or mixed hyperlipidemias or various degree:s of hypertriglyceridemias and

postprandial dyslipidemia with or without other manifeestations of the metabolic syndrome.
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Treatment with the present compoun.ds is expected to lower the cardiovascular morbidity and
mortality associated with atheroscler-osis due to their antidyslipidaemic as well as
antiinflammatory properties. The car-diovascular disease conditions include macro-
angiopathies of various internal organs causing myocardial infarction, congestive heart
failure, cerebrovascular disease and peripheral arterial insufficiency of the lower extremities.
Because of their insulin sensitizing effect the compounds of formula I are also expected to
prevent or delay the development of type 2 diabetes from the metabolic syndrome and
diabetes of pregnancy. Therefore the development of long-term complications associated with
chronic hyperglycaemia in diabetes xnellitus such as the micro-angiopathies causing renal
disease, retinal damage and peripher al vascular disease of the lower limbs are expected to be
delayed. Furthermore the compound s may be useful in treatment of various conditions outside
the cardiovascular system whether o T not associated with insulin resistance, like polycystic
ovarian syndrome, obesity, cancer and states of inflammatory disease including
neurodegenerative disorders such as mild cognitive impairment, Alzheimers disease,
Parkinson’s disease and multiple sclerosis. The compounds may be useful in treatment of
psoriasis.
The compounds of the present invention are expected to be useful in controlling glucose
levels in patients suffering from type 2 diabetes.
The present invention provides a method of treating or preventing dyslipidemias, the insulin
resistance syndrome and/or metabolic disorders (as defined above) comprising the
administration of a compound of formula I to a mammal (particularly a human) in need
thereof.
The present invention provides a mesthod of treating or preventing type 2 diabetes comprising
the administration of an effective annount of a compound of formula I to a mammal
(particularly a human) in need thereof.
The present invention provides a method of treating or preventing atherosclerosis comprising
the administration of an effective amnount of a compound of formula I to a mammal
(particularly a human) in need thereof.
In a further aspect the present invention provides the use of a compound of formula I as a
medicament.
In a further aspect the present invention provides the use of a compound of formula I in the
manufacture of a medicament for the treatment of insulin resistance and/or metabolic

disorders.
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Combination Therapy

The compounds of the invention may be combined with another therapeutic agent that is
useful in the treatment of disorders associate with the development and progress of
atherosclerosis such as hypertension, hyperlipidaemias, dyslipidaemias, diabetes and obesity.
The compounds of the invention may be comxbined with another therapeutic agent that
decreases the ratio of LDL:HDL or an agent that causes a decrease in circulating levels of
LDL-cholesterol. In patients with diabetes mezllitus 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
metabolic syndrome or type 2 diabetes and it=s associated complications, these include
biguanide drugs, for example metformin, phenformin and buformin, insulin (synthetic insulin
analogues, amylin) and oral antihyperglycemuics (these are divided into prandial glucose
regulators and alpha-glucosidase inhibitors). An example of an alpha-glucosidase inhibitor is
acarbose or voglibose or miglitol. An example of a prandial glucose regulator is repaglinide or
nateglinide.

In another aspect of the invention, the composund of formula I, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in
association with another PPAR modulating a gent. PPAR modulating agents include but are
pot limited to a PPAR alpha and/or gamma a gonist, or pharmaceutically acceptable salts,
solvates, solvates of such salts or prodrugs thiereof. Suitable PPAR alpha and/or gamma
agonists, pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs thereof”
are well known in the art. These include the ccompounds described in WO 01/12187, WO
01712612, WO 99/62870, WO 99/62872, WO 99/62871, WO 98/57941, WO 01/40170, ] Med
Chem, 1996, 39, 665, Expert Opinion on Therapeutic Patents, 10 (5), 623-634 (in particular
the compounds described in the patent applications listed on page 634) and ] Med Chem,
2000, 43, 527 which are all incorporated hereein by reference. Particularly a PPAR alpha
and/or gamma agonist refers to NN622/Ragaglitazar, BMS 298585, WY-14643, clofibrate,
fenofibrate, bezafibrate, gemfibrozil and cipr-ofibrate; GW 9578, ciglitazone, troghitazone,
pioglitazone, rosiglitazone, eglitazone, progl itazone, BRL-49634, KRP-297, JTT-501, SB
213068, GW 1929, GW 7845, GW 0207, L-7796449, L.-165041 and GW 2433. Particularly a
PPAR alpha and/or gamma agonist refers to (S)-2-ethoxy-3-[4-(2-(4-
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methanesulphonyloxyphesnyl }ethoxy)-phenyl]propanoic acid and pharmaceutically~ accepiable
salts thereof.
In addition the combinataon of the invention may be used in conjunction with a sul-fonylurea
for example: glimepirides, glibenclamide (glyburide), gliclazide, glipizide, gliquidOne,
chloropropamide, tolbutamide, acetohexamide, glycopyramide, carbutamide, glibo nuride,
glisoxepid, glybuthiazole, glibuzole, glyhexamide, glymidine, glypinamide, phenb-utamide,
tolcylamide and tolazamdde. Preferably the sulfonylurea is glimepiride or glibenclaamide
(glyburide). More preferably the sulfonylurea is glimepiride. Therefore the present invention
includes administration ©f a compound of the present invention in conjunction with one, two
or more existing therapies described in this paragraph. The doses of the other exist ing
therapies for the treatmemt of type 2 diabetes and its associated complications will be those
known in the art and appsroved for use by regulatory bodies for example the FDA and may be
found in the Orange Boosk published by the FDA. Alternatively smaller doses may be used as
a result of the benefits derived from the combination. The present invention also imcludes a
compound of the present invention in combination with a cholesterol-lowering agent. The
cholesterol-lowering age=nts referred to in this application include but are not limite=d to
inhibitors of HMG-CoA reductase (3-hydroxy-3-methylglutaryl coenzyme A reduectase).
Suitably the HMG-CoA reductase inhibitor is a statin selected from the group conssisting of
atorvastatin, bervastatin, cerivastatin, dalvastatin, fluvastatin, itavastatin, lovastatimn,
mevastatin, nicostatin, nivastatin, pravastatin and simvastatin, or a pharmaceutical 1y
acceptable salt, especiallly sodium or calcium, or a solvate thereof, or a solvate of ssuch a salt.
A particular statin is atowrvastatin, or a pharmaceutically acceptable salt, solvate, sOlvate of
such a salt or a prodrug ghereof. A more particular statin is atorvastatin calcium sa’lt. A
particularly preferred statin is, however, a compound with the chemical name (E)—7-[4-(4-
fluorophenyl)-6-isoprop yl-2-[methyl(methylsulfonyl)-amino]-pyrimidin-5-ylJ(3R .. 55)-3,5-
dihydroxyhept-6-enoic acid, [also known as (E)-7-[4-(4-fluorophenyl)-6-isopropy 1-2-[N-
methyl-N-(methylsulfon yl)-amino]pyrimidin-5-yl}(3R,5S)-3,5-dihydroxyhept-6-emoic acid ]
or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt_ The
compound (E)-7-{4-(4-fJuorophenyl)-6-isopropyl-2-[methyl-(methylsulfonyl)-amzno]-
pyrimidin-5-yl}(3R,5S)- 3,5-dihydroxyhept-6-enoic acid, and its calcium and sodivam salts are
disclosed in European P atent Application, Publication No. EP-A-0521471, and in Bioorganic
and Medicinal Chemistr-y, (1997), 5(2), 437-444. This latter statin is now known vander its

generic name rosuvastat jn.
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In the present applicatiom, the term “cholesterol-lowering agent” also inclucles chemical
modifications of the HMIG-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
a bile acid sequestering agent, for example colestipol or cholestyramine or <holestagel.
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).
Suitable compounds pos-sessing IBAT inhibitory activity have been describeed, see for instance
the compounds described in WO 93/16055, WO 94/18183, WO 94/18184, “WO 96/05188,
WO 96/08484, WO 96/1.6051, WO 97/33882, WO 98/07449, WO 98/0381 8, WO 98/38182,
WO 99732478, WO 99/35135, WO 98/40375, WO 99/35153, WO 99/64409, WO 99/64410,
WO 00/01687, WO 00/47568, WO 00/61568, WO 00/62810, WO 01/68906, DE 19825804,
WO 00/38725, WO 00/38726, WO 00/38727, WO 00/38728, WO 00/38729, WO 01/68906,
WO 01/66533, WO 02/32428, WO 02/50051, EP 864 582, EP489423, EP_549967,
EP573848, EP624593, EEP624594, EP624595 and EP624596 and the conterts of these patent
applications are incorpowated herein by reference.
Particular classes of IBAT inhibitors suitable for use in the present inventio-n are
benzothiepines, and the «ompounds described in the claims, particularly claaim 1, of WO
00/01687, WO 96/08484 and WO 97/33882 are incorporated herein by refe-rence. Other
suitable classes of IBAT" inhibitors are the 1,2-benzothiazepines, 1,4-benzoghiazepines and
1,5-benzothiazepines. A further suitable class of IBAT inhibitors is the 1,2, 5-
benzothiadiazepines.
One particular suitable compound possessing IBAT inhibitory activity is (3 R,5R)-3-butyl-3-
ethyl-1,1-dioxido-5-phemyl-2,3,4,5-tetrahydro- 1,4-benzothiazepin-8-yl f-D -
glucopyranosiduronic acid (EP 864 582).  Other suitable IBAT inhibitors include one of:
1,1-dioxo-3,3-dibutyl-5- phenyl-7-methylthio-8-(N- { (R)-1'-phenyl-1'-[N'-(c aarboxymethyl)
carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiaze-pine;
1,1-dioxo-3,3-dibutyl-5- phenyl-7-methylthio-8-(N-{ (R)-o-[N-(carboxymethyl)carbamoyl]-4-
hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepinee;
1,1-dioxo-3,3-dibutyl-5- phenyl-7-methylthio-8-(N-{(R)-1'-phenyl-1'-[N*-(2 -
sulphoethyl)carbamoyllrmnethyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro- 1,5—benzothiazepine;
1,1-dioxo-3-butyl-3-ethy/1-5-phenyl-7-methylthio-8-(N- { (R)-1'-phenyl- 1'- [N -(2-
sulphoethyl)carbamoyl}rnethyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro- 1,5—benzothiazepine;
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1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)--[N-(2-sulphoethyl)carbamoyl]-4-
hydroxy”benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro- 1,5-benzothiamzepine;
1,1-dioxx0-3-butyl-3-ethyl-5-phenyl-7-methylthio-8- (N-{ (R)-a-[N'-(2—sulphoethyl)
carbamo yl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro--1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-(2—
carboxy ethyl)carbamoyl]benzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine,
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-(2-car®boxyethyl)carbamoyl]-4-
hydroxy benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothizazepine;
1,1-dioxo0-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-(S -carboxypentyl)
carbamoyl]benzyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzo thiazepine;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-o-[N-(2-car boxyethyl)carbamoyl]
benzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro- 1,5-benzothiazepine;
1,1-dioo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ a-[N'-(2-sulphoethyl)carbamoyl]-2-
fluorobsenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro- 1,5-benzothiazespine;
1,1-diox0-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-(FR)-(2-hydroxy-1-
carboxwethyl)carbamoyl}benzyl }carbamoylmethoxy)-2,3,4,5-tetrahy=dro-1,5-benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-(R)-(2-hydroxy-1-
carboxwethyl)carbamoyl]benzyl } carbamoylmethoxy)-2,3,4,5-tetrahy -dro-1,5-benzothiazepine;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-§- { N-[(R)-o-(N - { (R)- 3 -[N"-(R)-(2-hydroxy-1-
carboxwethyl)carbamoyl]-2-hydroxyethyl Jcarbamoyl)benzyl]carbammoylmethoxy }-2,3,4,5-
tetrahycdro- 1,5-benzothiazepine;
1,1-dio X0-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ o-[N'-(carboxymethyl)carbamoyl]
benzyl Ycarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dio x0-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N- { o-[N'-((ethco xy)(methyl)phosphoryl-
methylD)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1 _5-benzothiazepine;
1,1-dio xo0-3-butyl-3-ethyl-5-phenyl-7-methylthio-8- { N-[(R)-a-(N"-{2-
[(hydroxy)(methyl)phosphoryl]ethyl }carbamoyl)benzyl]carbamoylnmethoxy}-2,3,4,5-
tetrahy-dro-1,5-benzothiazepine;
1,1-dio=x0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-o-[N-(2-me=thylthio-1-
carbox yethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahyydro- 1,5-benzothiazepine;
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1,1-dioxo- 3,3-dibutyl-5-phenyl-7-methylthio-8- { N-[(R)-ot-(ZV"- { 2-[ (methyl)(ethy])
phosphory 1Jethyl }carbamoyl)-4-hydroxybenzyl]carbamoylmethoxy }-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo~ 3,3-dibutyl-S-phenyl-7-methylthio-8- { N-[(R)-a-(AV"- { 2-[(methyl)(hydroxy)
phosphory-1jethyl }carbamoyl)-4-hydroxybenzyl)carbamoylimethoxy }-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-S-phenyl-7-methylthio-8-(N-{ (R)-o- [(R)-N"-(2-methylsulphinyl-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo—3,3-dibutyl-5-phenyl-7-methoxy-8-[N-{ (R)-0.-[ N ”-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy]-2,3,4,5-tetrahydro- 1,5- benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[ N-((R)-1-carboxy-2-methylthio-
ethyl)carb amoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiacliazepine;
1,1-dioxo—3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-ot- [ N-((S)- 1-carboxy-2-(R)-
hydroxypr-opyDcarbamoyl}-4-hydroxybenzyl }carbamo ylme: thoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-dioxo~3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-o- [ N-((S)-1-carboxy-2-
methylpropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiaadiazepine;
1,1-dioxo—3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a- [ N-((S)-1-carboxybutyl)
carbamoy 1]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothia diazepine;
1,1-dioxo -3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-o- L N-((S)-1-carboxypropyl)
carbamoy~1]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro- 1,2,5-benzothiadiazepine;
1,1-dioxo -3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-ot- [N-((S)-1-carboxyethyl)
carbamo y~1]benzyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro- 1,2,5-benzothiadiazepine;
1,1-dioxo -3,3-dibutyl-5-phenyl-7-methylithio-8-(N-{ (R)-a- [N-((S)-1-carboxy-2-(R)-
hydroxyprropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3 ,4,5-tetrahydro-1,2,5-
benzothiaadiazepine;
1,1-dioxom-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-ot~ [N-(2-sulphoethyl)carbamoyl]-4-
hydroxytwenzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;
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1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-a-[N—((S)-1-
carboxyethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethox:y)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-o-[N—((R)- 1-carboxy-2-
methyithioethyl)carbamoyl]benzyl jcarbamoylmethoxy)-2,3,4 ., 5-tetrahydro-1,2,5-
benzothiadiazepine,
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-o-[N— {(S)- 1-[N-((S)-2-hydroxy-1-
carboxyethyl)carbamoyl]propyl }carbamoyl]benzyl jcarbamoy 1methoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-o-[N—((S)-1-carboxy-2-
methylpropyl)carbamoyljbenzyl }carbamoylmethoxy)-2,3,4,5—tetrahydro-1,2,5-
benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[ M-((S)- 1 -carboxypropyl)
carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[ N-((R/S)-o.- { N-[1-(R)-2-(S)-1-hydroxy-1-
(3,4-dihydroxyphenyl)prop-2-yljcarbamoyl }-4-hydroxybenzy~I)carbamoylmethoxy]-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-a-[AW-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepine; and
1,1-Diox0o-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o- [ W-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl)carbamoylm-ethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;
or a pharmaceutically acceptable salt, solvate, solvate of sucha a salt or a prodrug thereof.
According to an additional further aspect of the present inven tion there is provided a
combination treatment comprising the administration of an ef~fective amount of a compound
of the formula I, or a pharmaceutically acceptable salt, solvat-e, solvate of such a salt or a
prodrug thereof, optionally together with a pharmaceutically zacceptable diluent or carrier,
with the simultaneous, sequential or separate administration ©ne or more of the following

agents selected from:
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a CETP (cholesteryl ester transfer protein) inhibitox:, for example those referenced and
described in WO 00/38725 page 7 line 22 - page 10, line 17 which are incorporated herein by
reference;
a cholesterol absorption antagonist for example azestidinones such as SCH 58235 and those
described in US 5,767,115 which are incorporated Terein by reference;
a MTP (microsomal transfer protein) inhibitor for example those described in Science, 282,
751-54, 1998 which are incorporated herein by reference;
a nicotinic acid derivative, including slow release aind combination products, for example,
nicotinic acid (niacin), acipimox and niceritrol;
a phytosterol compound for example stanols;
probucol;
an omega-3 fatty acid for example Omacor ™,
an anti-obesity compound for example orlistat (EP 129,748) and sibutramine (GB 2,184,122
and US 4,929,629);
an antihypertensive compound for example an ang3otensin converting enzyme (ACE)
inhibitor, an angiotensin II receptor antagonist, an andrenergic blocker, an alpha andrenergic
blocker, a beta andrenergic blocker for example metoprolol, a mixed alpha/beta andrenergic
blocker, an andrenergic stimulant, calcium channell blocker, an AT-1 blocker, a saluretic, a
diuretic or a vasodilator;
a CB1 antagonist or inverse agonist for example as described in WO01/70700 and EP 65635 ;
aspirin;
a Melanin concentrating hormone (MCH) antagomist;
a PDK inhibitor; or
modulators of nuclear receptors for example LXR, FXR, RXR, and RORalpha;
or a pharmaceutically acceptable salt, solvate, solv-ate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically accept.able diluent or carrier to a warm-blooded
animal, such as man in need of such therapeutic treatment.
Particular ACE inhibitors or pharmaceutically acceptable salts, solvates, solvate of such salts
or a prodrugs thereof, including active metabolites , which can be used in combination with a
compound of formula I include but are not limited to, the following compounds: alacepril,
alatriopril, altiopril calcium, ancovenin, benazeprill, benazepril hydrochloride, benazeprilat,
benzoylcaptopril, captopril, captopril-cysteine, captopril-glutathione, ceranapril, ceranopril,

ceronapril, cilazapril, cilazaprilat, delapril, delapril-diacid, enalapril, enalaprilat, enapril,
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epicaptopril, foroxymithine, fosfenopril, fosenopril, fosenopril sodium, fosinopril, fosinopril
sodium, fosinoprilat, fosinoprilic acid, glycopril, hemnorphin-4, idrapril, imidapril, indolapril,
indolaprilat, libenzapril, lisinopril, lyciumin A, lycivimin B, mixanpril, moexipril, moexiprilat,
mo veltipril, muracein A, muracein B, muracein C, pentopril, perindopril, perindoprilat,
pivalopril, pivopril, quinapril, quinapril hydrochloriade, quinaprilat, ramipril, ramiprilat,
spirapril, spirapril hydrochloride, spiraprilat, spiropxil, spiropril hydrochloride, temocapril,
temocapril hydrochloride, teprotide, trandolapril, trandolaprilat, utibapril, zabicipril,
zabiciprilat, zofenopril and zofenoprilat. Preferred ACE inhibitors for use in the present
invention are ramipril, ramiprilat, lisinopril, enalapr-il and enalaprilat. More preferred ACE
inhibitors for uses in the present invention are ramiporil and ramiprilat.
Preferred angiotensin II antagonists, pharmaceuticallly acceptable salts, solvates, solvate of
such salts or a prodrugs thereof for use in combinatiion with a compound of formula I include,
but are not limited to, compounds: candesartan, can«lesartan cilexetil, losartan, valsartan,
irbesartan, tasosartan, telmisartan and eprosartan. Particularly preferred angiotensin Il
antagonists or pharmaceutically acceptable derivatiwes thereof for use in the present invention
are candesartan and candesartan cilexetil.
Therefore in an additional feature of the invention, &here is provided a method for for the
treatment of type 2 diabetes and its associated compolications 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 pharmacewtically acceptable salt, solvate, solvate of
such a salt or a prodrug thereof in simultaneous, secquential or separate administration with an
effective amount of one the other compounds descr3ibed in this combination section, or a
pharmaceutically acceptable salt, solvate, solvate ofS such a salt or a prodrug thereof.
Therefore in an additional feature of the invention, sthere is provided a method of treating
hyperlipidemic conditions in a warm-blooded animaal, such as man, in need of such treatment
which comprises administering to said animal an ef>fective amount of a compound of formula
I, or a pharmaceutically acceptable salt, solvate, sol vate of such a salt or a prodrug thereof in
simultaneous, sequential or separate administration with an effective amount of one the other
compounds described in this combination section ozr 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, solvate,

solvate of such a salt or a prodrug thereof, and one «f the other compounds described in this
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combination section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or &
prodrug thereof, in association with @ 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 pharma ceutically acceptable salt, solvate, solvate of such a salt
or a prodrug thereof, and one of the ©ther 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, solvate, solvate of such &
salt or a prodrug thereof, in a first unit dosage form,
b) one of the other compounds descrribed 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
¢) 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 ph.armaceutically acceptable salt, solvate, solvate of such &
salt or a prodrug thereof, together writh a pharmaceutically acceptable diluent or carrier, in &
first unit dosage form,;
b) 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 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 thie
formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodruge
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 wu se in the the treatment of metabolic syndrome or type 2
diabetes and its associated complic ations in a warm-blooded animal, such as man.
According to another feature of the: invention there is provided the use of a compound of tine
formula I, or a pharmaceutically ac ceptable salt, solvate, solvate of such a salt or a prodrugg
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 wse in the treatment of hyperlipidaemic conditions in a

warm-blooded animal, such as man.
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According to a further aspect of the prezsent invention there is provided a combination
treatment comprising the administratiom of an effective amount of a compound of the forrmula
I, or a pharmaceutically acceptable salt , solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutiacally acceptable diluent or carrier, with the
simultaneous, sequential or separate adiministration of an effective amount of one of the o-ther
compounds described in this combinat#®on section, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prod rug thereof, optionally together with a
pharmaceutically acceptable diluent or carrier to a warm-blooded animal, such as man in meed

of such therapeutic treatment.
Examples

'H NMR and >C NMR measur-ements were performed on a Varian Mercury 300 or
Varian UNITY plus 400, 500 or 600 sppectrometers, operating at 'H frequencies of 300, 4 00,
500 and 600 MHz, respectively, and ar °C frequencies of 75, 100, 125 and 150 MHz,
respectively. Measurements were macie on the delta scale (3).

Unless otherwise stated, chemi_cal shifts are given in ppm with the solvent as intemnal
standard.
Abbreviations
DMSO  dimethyl sulfoxide
THF tetrahydrofuran
Pd/C palladium on charcoal
DMAP  dimethylaminopyridine

t triplet

s singlet

d doublet

q quartet

m multiplet

bs broad singlet

dm doublet of multiplet
bt broad triplet

dd doublet of doublet
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propanoic acid

(1) Ethyl (25)-3-{4--[2-(benzyloxy)-2-oxoethoxy]phenyl}-2-ethoxypropanoate

To a solution of ethyl (25)-2-ethoxy-3-(4-hydroxyphenyl)propanoate  (23.8 g, 100 mmol,
prepared as described in W099/62872) in acetonitrile (200 mL) was added anhydrous potassium
carbonate (31.9 g, 231 mmol) followed by benzyl bromoacetate (17.4 mL_, 110 mmol) and the

reaction mixture “was refluxed overnight. The reaction mixture was allo-wed to cool to room
temperature, insolBuble salts were filtered off and the solution was concemtrated in vacuo. The
residue was taken up in ethyl acetate (300 mL), and the organic phase was washed with aqueous
NaHCOs (3 x 10€©Q mL) and brine (100 mL), dried over anhydrous MgSO4, and concentrated in
vacuo. Purificatio n on silica gel with methylene chloride as the eluent amnd collection of pure
fractions yielded 22.4 g (58%) of a yellow oil.

"H NMR (400 MHz, CDCL): § 1.16 (t, 3H), 1.22 (t, 3H), 2.93-2.97 (m, 2HJ), 3.35 (m, 1H), 3.60
(m, 1H), 3.97 (m, 1H), 4.16 (g, 2H), 4.64 (s, 2H), 5.23 (s, 2H), 6.82 (d, 2H), 7.15 (d, 2H), 7.32-
7.39 (m, 5H).

3¢ NMR (100 MHz, CDCL): & 14.3, 152, 38.6, 60.9, 65.6, 66.3, 67.€0, 80.4, 114.6, 128.5,
128.6, 128.7, 130_6, 135.3, 156.7, 169.0, 172.6.

(ii) {4-[(25)-2.3-Diethoxy-3-oxopropyl]lphenoxy }acetic acid

To a solution of ethyl (25)-3-{4-[2-(benzyloxy)-2-oxoethoxy]phenyM}-2-ethoxypropanoate
(22.33 g, 57.8 mmol) in freshly distilled THF (290 mL) was added Pd/C (10%, 3.1 g) and the
reaction mixture was hydrogenated under atmospheric pressure at room temperature overnight.
The mixture was filtered through a plug of Celite and the filtrate was comcentrated in vacuo to
afford 16.6 g (97<%) of a light yellow oil.

'"H NMR (400 MHz, CDCl): 8 1.15 (t, 3H), 1.21 (t, 3H), 2.93-2.98 (m, 27H), 3.35 (m, 1H), 3.60
(m, 1H), 3.97 (m.. 1H), 4.16 (q, 2H), 4.65 (s, 2H), 6.84 (d, 2H), 7.17 (d, 2H), 8.48 (bs, 1H)

BC NMR (100 MHz, CDCly): § 14.3, 15.1, 38.5, 61.0, 65.1, 66.4, 80.3_ 114.6, 130.7, 130.9,
156.4,172.7,173.7
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(iti) N-Butyl-N-[2-flucyo-4-(triflucromethyl)benzyllamine

To a solution of 2-fluoro-4-(trifluoromethyl)benzaldehyde (3.84 g, 20.0 rmmol) and n-butylamine
(1.46 g, 20.0 mmol) in methanol (100 mL) were added acetic acid (<3.6 mL, 80 mmol) and
sodium cyanoborochydlride (1.51 g, 24.0 mmol) and the solution was stirr-ed at room temperature
for 3 days. Water (10» mL) was added and the mixture was concentratecd in vacuo. The residue
was taken up in aquecous 1 M KOH (125 mL) and ethyl acetate (100 mL) and the phases were
separated. The aqueowss phase was extracted with ethyl acetate (2 x 100 mL) and the combined
organic phase was dr ied over Na,SO,; and concentrated in vacuo. Puriffication on a prepacked
column of silica gel (I solute® SPE Column, 70 g/150 mL) with ethyl acegate (33-100% gradient)
in heptane as the eluemt and collection of pure fractions yielded 1.28 g (26%) of a colourless o1l
of low viscosity.

'H NMR (400 MHz, CDCly): § 0.91 (t, 3H), 1.28-1.41 (m, 2H), 1.44-1.55 (m, 2H), 2.62 (t, 2H),
3.88 (s,2H), 7.29 (m, 1H), 7.38 (m, 1H), 7.51 (m, 1H).

BC NMR (100 MHz, CDCL): 8 14.1, 20.6, 32.4, 47.0, 49.3, 112.8 (mD, 121.1 (m), 123.5 (q),
130.5-131.6 (m), 130-8 (m), 132.0 (d), 160.8 (d).

(iv) Ethyl (25)-3-[4-(2-{butyl[2-fluoro-4-(trifluoromethyl)benzyllamino } —2-oxoethox
phenyl}-2-ethoxyprop anoate

To a solution of N-baatyl-N-[2-fluoro-4-(trifluoromethyl)benzyljamine (.598 g, 2.40 mmol) and
{4-[(25)-2,3-diethoxy—3-oxopropyl]phenoxy }acetic acid (0.593 g, 2.0-0 mmol) in methylene
chloride (20 mL) wvere added N,N-diisopropylethylamine (0.80 mL_., 4.6 mmol) and O-
(benzotriazol-1-yl)-N,_N,N’,N’-tetramethyluronium tetrafluoroborate (0.674 g, 2.10 mmol) and
the reaction mixture was stirred at room temperature overnight. The resulting solution was
diluted with methylen_e chloride (100 mL) and the organic phase was wa.shed with2 M HC1 (3 x
75 mL), saturated aquieous NaHCO; (2 x 75 mL), and brine (75 mL), «dried over Na,SO,, and
concentrated in vacuow. Purification on a prepacked column of silica gel (Isolute® SPE Column,
20 g/70 mL) with mesthanol (0-2% gradient) in methylene chloride as thee eluent yielded 0.785 g
(74%) of a pale yellowish-white oil.

'H NMR (400 MHz, CDCl): § 0.84-0.97 (m, 3H), 1.11-1.19 (m, 3H), 1 .19-1.40 (m, 5H), 1.45-
1.65 (m, 2H), 2.90-2. 99 (m, 2H), 3.29-3.40 (m, 3H), 3.60 (m, 1H), 3.96 (m, 1H), 4.16 (q, 2H),
4.68 (s, 2H), 4.72 and 4.74 (2s, 2H, rotamers), 6.70 and 6.86 (2d, 2H, r-otamers), 7.10 and 7.17
(2d, 2H, rotamers), 7.221-7.40 (m, 3H).
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*C NMR (100 MHz, CDCL): 8 13.8, 14.3, 15.2, 20.2, 29.2, 30.9, 38.5, 42.1 (d), 44.6 (d), 46.2,
47.5, 60».9, 66.3, 67.6, 68.3, 80.4, 113.0 (m), 114.3, 114.6, 121.4 (m, 123.3 (q), 128.5 (m), 129.1
(@), 13006, 130.6, 130.7, 131.0 (d), 131.0-132.2 (m), 156.6, 156.8, 160.3 (d), 160.5 (d), 168.5,

168.6, 1 72.6. (The number of peaks is larger than the number of carbbon atoms due to rotamers.)

ethoxypxopanoic acid

To a solution of ethyl (25)-3-[4-(2-{butyl[2-fluoro-4-(triflu oromethyl)benzyl]amino }-2-
oxoetho xy)phenyl]-2-ethoxypropanoate (0.748 g, 1.42 mmol) in acestonitrile (70 mL) was added
aqueous 0.10 M LiOH (35 mL) and the reaction mixture was sstired at room temperature
overnight After neutralisation with 5% HCI, the solvent volume w~as reduced in vacuo and the
remainimg aqueous phase was acidified with 5% HCIl and extractecd with ethyl acetate (3 x 100
mL). The combined organic phase was washed with brine (100 mL), dried over Na;SOq, and
concentTated in vacuo to afford 0.688 g (97%) of a pale yellow otl.

'H NMIR (400 MHz, CDCl3): 8 0.84-0.96 (m, 3H), 1.16 (t, 3H), 1 .21-1.40 (m, 2H), 1.45-1.66
(m, 2H)», 2.88-3.11 (m, 2H), 3.29-3.46 (m, 3H), 3.61 (m, 1H), 4.02 (m, 1H), 4.69 (s, 2H), 4.73
and 4.75 (2s, 2H, rotamers), 6.70 an 6.86 (2d, 2H, rotamers), 7.12 and 7.18 (2d, 2H, rotamers),
7.22-7.41 (m, 3H), 8.66 (bs, 1H).

3C NMIR (100 MHz, CDCl): & 13.8, 15.1, 20.1, 29.2, 30.8, 38.0, «42.2 (d), 44.6 (d), 46.3, 47.5,
66.8, 67 .4,68.1,79.8,113.0 (m), 114.4, 114.6, 121.4 (m), 123.3 (@) , 128.3 (m), 129.1 (d), 130.2,
130.7, 130.8, 131.0 (d), 131.0-132.2 (m), 156.7, 156.9, 160.3 (d), 1 60.5 (d), 168.8, 168.9, 175.6.

(The nu mber of peaks is larger than the number of carbon atoms dues to rotamers.)

Example?
285)-3-(C 4-{2-[(4-Chlorobenzyl)(ethy)amino]-2-oxoethoxy }phenyl)—2-ethox ypropanoic acid

(i) Ethy 1 (2.9)-3-(4-{2-[(4-chlorobenzyl)(ethyDamino]-2-oxoethox henyl)-2-ethoxypropanoate
To a solution of N-(4-chlorobenzyl)-N-ethylamine (0.150 g, 0. 88 mmol) and {4-[(25)-2,3-
diethoxy-3-oxopropyljphenoxy }acetic acid (0.270 g, 0.91 mmol) ira methylene chloride (10 mL)
were added N,N-diisopropylethylamine (0.34 mL, 1.9 mmol) and O-(benzotriazol-1-yl)-
N.N,N’, N’-tetramethyluronium tetrafluoroborate (0.320 g, 1.00 mmol) and the reaction mixture
was stirted at room temperature overnight. The resulting solution was diluted with methylene
chloride (40 mL) and the organic phase was washed with 5% HCZ1 (50 mL), saturated aqueous
NaHC(Os; (50 mL), and brine (50 ml), dried over Na,SQ,, and conceptrated in vacuo.
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Purification on a prepacked <olumn of silica gel (Isolute® SPE Column, 50 g/150 mL) with
methylene chloride/ethyl acetate 10:1 as the eluent yielded 0.24 g (61%) of a collourless oil.
'H NMR (500 MHz, CDCls): 8 1.05~1.24 (m, 9H), 2.88-3.00 (m, 2H), 3.28-3-42 (m, 3H), 3.60
(m, 1H), 3.96 (m, 1H), 4.12—<4.20 (m, 2H), 4.56 and 4.58 (2s, 2H, rotamers), 4-.64 and 4.73 (2s,
2H, rotamers), 6.75 and 6.88 (2d, 2H, rotamers), 7.09-7.20 (m, 4H), 7.24 amd 7.30 (2d, 2H,

rotamers).

(i) (25)-3-(4-{2-[(4-Chlorobemzyl)(ethyl)amino]-2-oxoethoxy }phenyl)-2-ethox =ypropanoic acid
To a solution of ethyl (25)-3-(4-{2-[(4-chlorobenzyl)(ethyl)amino]-2-oxoe-thoxy }phenyl)-2-
ethoxypropanoate (0.240 g, 0.54 mmol) in THF (30 mL) was added aqueous .10 M LiOH (15
mL) and the solution was stixred at room temperature overnight. After neutralisation with 5%
HC], the solvent volume was reduced in vacuo and the remaining aqueous ph ase was acidified
with 5% HCI and extracted w/ith methylene chloride (2 x 50 mL). The combimed organic phase
was washed with brine (50 mL), dried over Na;SQj, and concentrated in vacuo- Purification on a
prepacked column of silica gel (Isolute® SPE Column, 2 g/15 mL) with ethayl acetate as the
eluent afforded 0.138 g (61%)> of a pale yellow oil.

'H NMR (500 MHz, CDCh)= § 1.05-1.21 (m, 6H), 2.94 (m, 1H), 3.04 (m, 1H), 3.30-3.45 (m,
3H), 3.61 (m, 1H), 4.01 (m, 1H), 4.57 and 4.58 (2s, 2H, rotamers), 4.66 and 4.73 (2s, 2H,
rotamers), 6.74 and 6.87 (2d, 2H, rotamers), 7.10-7.20 (m, 4H), 7.24 and 7.30 (d, 2H), 7.98 (bs,
1H).

3C NMR (100 MHz, CDCL): § 12.3, 13.9, 15.1, 38.0, 41.2, 41.5, 47.6, 49.8.. 66.7, 67.4, 68.0,
79.8, 114.5, 114.6, 128.3, 12 838, 129.1, 129.5, 130.2, 130.7, 133.3, 133.6, 13.5.0, 135.7, 156.7,
156.9, 168.4, 168.4, 175.5. (T he number of peaks is larger than the number of -carbon atoms due

to rotamers.)

propanoic acid
(i) N-[4-(Triflucromethoxy)benzyllacetamide
To a solution of 4-(trifluorommethoxy)benzylamine (3.46 g, 57.6 mmol) in D MF (75 mL) and

acetic acid (10.0 g, 52.3 rnmol) at -10 °C were added O-(benzotriazoM-1-yl)-N.N.N’.N’-
tetramethyluronium tetrafluoroborate (20.2 g, 62.8 mmol) and N,N-diisopropy-lethylamine (20.0

mL, 115 mmol) and the reaction mixture was stirred at room temperature overnight. Ethyl
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acetate (200 mL) was added and the organic phase was washed with water (100 mL), 0.25 M
NaOH (100 mL), saturated aqueous NaHCO; (100 mL), water (100 mL), 0.5 M HCI (100 mL),
and water (100 mlL), dried over MgSQs, and concentrated in vacuo to afford 11 .2 g (92%) of a
colourless oil.
'H NMR (600 MHz, CDCl): 8 2.03 (s, 3H), 4.43 (d, 2H), 5.83 (bs, 1H), 7.17 (d, 2H), 7.31 (4,
2H).
13C NMR (125 MMz, CDCh): 8 22.9, 42.8, 120.5 (q), 121.1, 129.0, 137.3, 148.4, 17046.

(i1) N-ethyl-N-[4-C Trifluoromethoxy)benzyl]amine

N-[4-(Trifluoromethoxy)benzyl]acetamide (10.4 g, 44.6 mmol) was dissolved ira THF (100 mL)
and cooled to —1 O °C. Borane (56 mL of a 2 M solution of the dimethylsul-fide complex in
diethyl ether) was- added and the reaction mixture was stirrred at =10 °C for 15 ninuters and was
then allowed to w arm to room temperature. The reaction mixture was refluxed owernight and was
then allowed to cool to room temperature. The reaction was quenched by careful addition of 10%
HCl (30 mL) at 0 °C and the mixture was stirred at room temperature overnight and then
concentrated in veacuo. The residue was taken up in water (200 mL) and diethyMl ether (200 mL)
and the phases weere separated. Concentration in vacuo of the diethyl ether phasse afforded 1.9 g
(21 %) of the title- compound as a colourless oil.

'H NMR (300 M_Hz, CDCl3): 8 1.28 (t, 3H), 2.72 (g, 2H), 3.83 (s, 2H), 3.86 ("bs, 1H), 7.18 (d,
2H), 7.40 (d, 2H) .

(iii) Ethyl (28)-2—ethoxy-3-[4-(2-{ethyl(4-(trifluoromethoxy)benzyllamino } -2-
oxoethoxy)pheny-l]propanoate

To a solution of N-ethyl-N-[4-(trifluoromethoxy)benzyl]amine (0.438 g, 2.0 mmol) and {4-
[(25)-2,3-diethox_y-3-oxopropyl]phenoxy }acetic acid (0.593 g, 2.00 mmo1) in methylene
chloride (20 ml.) were added N,N-diisopropylethylamine (0.80 mL, 4.6 mmol) and O-
(benzotriazol-1-y1)-N,N,N’, N -tetramethyluronium tetrafluoroborate (0.674 g, 2.10 mmol) and
the reaction mixcture was stirred at room temperature overnight. The resultang solution was
diluted with metthylene chloride (40 mL) and the organic phase was washed wvith 5% HCI (50
mL), saturated aqueous NaHCOs; (50 mL), and brine (50 mL), dried owver Na,SO,, and
concentrated in vacuo. Purification on a prepacked column of silica gel (Isolute® SPE Column,
50 g/150 mL) with methylene chloride/ethyl acetate 10:1 as the eluent yielded €.57 g (58%) of a

colourless oil.
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'H NMR (500 MHz, CIDCL): 8 1.08-1.28 (m, 9H), 2.88-3.00 (m, 2H), 3 -28-3.44 (m, 3H), 3.60
(m, 1H), 3.96 (m, 1H), 4.12-4.20 (m, 2H), 4.60 and 4.62 (2s, 2H, rotame=rs), 4.66 and 4.74 (2s,
2H, rotamers), 6.74 and 6.89 (2d, 2H, rotamers), 7.08-7.27 (m, 6H).

BC NMR (100 MHz, CDCh): § 12.4, 14.0, 14.4, 15.2, 38.6, 41.1, 41.5, 47.5, 49.7, 61.0, 66.3,
67.7, 68.3, 80.4, 114.5_ 114.6, 121.2, 121.5, 128.3, 129.5, 130.6, 130.77, 130.7, 135.6, 136.1,
148.6, 156.9, 168.1, 168.2, 172.6. (The number of peaks is larger than the number of carbons due

to rotamers. Trifluorinated carbon not reported.)

(iv) (25)-2-Ethoxy-3-[4—(2- {ethyl[4-(trifluoromethoxy)benzyllamino }-2-o xoethoxy)phenyl]-
propanoic acid

To a solution of ethyl (25)-2-ethoxy-3-[4-(2-{ethyl[4-(trifluoromethhoxy)benzyl)amino }-2-
oxoethoxy)phenyl]propamoate (0.560 g, 1.13 mmol) in THF (50 mL) was- added aqueous 0.10 M
LiOH (25 mL) and the solution was stirred at room temperature overnigrht. After neutralisation
with 5% HCI, the solvent volume was reduced in vacuo and the remain-ing aqueous phase was
acidified with 5% HC1 and extracted with ethyl acetate (2 x 50 mL). The combined organic
phase was washed wiith brine (50 mL), dried over Na,SO,, and concentrated in vacuo.
Purification on a prepacked column of silica gel (Isolute® SPE Columnn, 10 g/70 mL) with ethyl
acetate as the eluent afforded 0.457 g (87%) of a colourless oil.

'H NMR (500 MHz, CDCly): § 1.08-1.23 (m, 6H), 2.96 (m, 1H), 3.08 «m, 1H), 3.33-3.43 (m,
2H), 3.48 (m, 1H), 3.59 (m, 1H), 4.05 (m, 1H), 4.60 and 4.62 (2s, 2H, rotamers), 4.67 and 4.75
(2s, 2H, rotamers), 6.75 and 6.89 (2d, 2H, rotamers), 7.09-7.27 (m, 6H).

13C NMR (100 MHz, CDCl): 8 12.4, 14.0, 15.2, 37.8,41.2, 41.6, 47.5, 49.7, 67.0, 67.6, 68.2,
79.8, 114.6, 114.8, 121_2, 121.5, 128.3, 129.5, 129.9, 130.8, 130.8, 135.4, 136.0, 148.7, 148.8,
156.9, 157.0, 168.3, 168.3, 174.2. (The number of peaks is larger than the number of carbons due

to rotamers. Trifluorina ted carbon not reported.)

Example 4
(28)-2-Ethoxy-3-[4-(2- {ethyl[4-(trifluoromethy])benzyllamino }-2-oxoetlmoxy)phenyl]

propanoic acid
(i) Ethyl (25)-2-ethoxy~3-[4-(2- {ethyl[4-(trifluoromethyl)benzyllamino } - 2-oxoethoxy)

phenyl] propanoate
To a solution of N-ethyl-N-[4-(trifluoromethyl)benzyl]amine (0.213 g, 1. 05 mmol) and {4-[(25)-

2,3-diethoxy-3-oxopropyllphenoxy }acetic acid (0.296 g, 1.00 mmol) in methylene chloride (10
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mL) were added N,N-dxisopropylethylamine (0.40 mL, 2.3 mmol) and O-(benzotriazol-1-yl)-
N.,N,N’ N’-tetramethyluroOnium tetrafluoroborate (0.337 g, 1.05 mmol) and the reactiorn mixture
was stirred at room temperature overnight. The resulting solution was diluted with nethylene
chloride (90 mL) and the organic phase was washed with 5% HCl (2 x 50 mL), saturated
aqueous NaHCO; (2 x 50 mL), and brine (50 mL), dried over Na,SO,4 and concertrated in
vacuo. Purification on a prepacked column of silica gel (Isolute® SPE Column, 50 g/150 mL)
with methanol (0-1% gr-adient) in methylene chloride as the eluent yielded 0.339 g (770%) of a
colourless oil.

'H NMR (400 MHz, CD»Cls): 8 1.06-1.24 (m, 9H), 2.88-3.00 (m, 2H), 3.28-3.44 (m, 3H), 3.59
(m, 1H), 3.96 (m, 1H), 4 .10—4.19 (m, 2H), 4.64, 4.67, and 4.74 (3s, 4H, rotamers), 6.71 and 6.88
(2d, 2H, rotamers), 7.10 and 7.17 (2d, 2H, rotamers), 7.30 (d, 2H), 7.52 and 7.57 (2d, 2H,
rotamers).

3C NMR (100 MHz, CIDCl3): 8 12.3, 13.9, 14.3, 15.1, 38.5, 41.2, 41.7, 47.8, 49.9, 6¢0.8, 66.2,
67.6, 68.2, 80.3, 114.4, 114.5, 125.5 (m), 125.8 (m), 127.1, 128.2, 129.2-130.6 (m), 130.5,
130.6, 130.6, 141.0, 141.5, 156.6, 156.8, 168.1, 168.2, 172.5. (The number of peaks is larger

than the number of carboyn atoms due to rotamers. Trifluorinated carbon not reported.)

(ii) (25)-2-Ethoxy-3-[4-( 2-{ethyl[4-(trifluoromethyl)benzyl]amino }-2-oxoethoxy)pheny-1]

propanoic acid

To a solution of ethyl (25)-2-ethoxy-3-[4-(2-{ethyl[4-(trifluoromethyl)benzyl)aamino }-2-
oxoethoxy)phenyl] propamoate ( (0.308 g, 0.64 mmol) in acetonitrile (32 mL) was added aqueous
0.10 M LiOH (16 mL) and the solution was stirred at room temperature overnigeht. After
neutralisation with 5% HICI, the solvent volume was reduced in vacuo and the remaining aqueous
phase was diluted with wvater and aqueous 0.10 M LiOH (to a total volume of 100 ml_, pH~10)
and washed with diethyl ether (2 x 100 mL). The aqueous phase was acidified with 5% HCIl and
extracted with ethyl ace tate (3 x 100 mL). The combined organic phase was washed. with 5%
HCI (100 mL) and brine (100 mL), dried over Na;SQs, and concentrated in vacuo to aff-ord 0.279
g (96%) of a colourless Ol

'"H NMR (400 MHz, CIDCl3): § 1.08-1.24 (m, 6H), 2.88-3.12 (m, 2H), 3.34-3.47 (m, 3H), 3.61
(m, 1H), 4.02 (n, 1H), 4.66, 4.67, 4.69, and 4.76 (4s, 4H, rotamers), 6.72 and 6.89 (2d, 2H,
rotamers), 7.12 and 7.19 (2d, 2H, rotamers), 7.32 (d, 2H), 7.53 and 7.58 (2d, 2H, rotamrers), 8.08
(bs, 1H).
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C NMR (100 MHz, CDCh): § 12.3, 13.9, 15.1, 38.0, 41.4, 41.9, 48.0, 50.1, 66.8, 67.5, 68.1,
79.8, 1145, 114.7, 125.6 (m), 125.9 (m), 127.2, 128.2, 129.2-130.6 (m), 130.2, 130.7, 130.8,
140.8, 141.3, 156.7, 156.9, 168.6, 168. 6, 175.5. (The number of peaks is larger than the raumber

of carbon atoms due to rotamers. Trifluorinated carbon not reported.)

acid

(1) Ethyl (25)-3-[4-(2-{buty][4-(trifluoromethyl)benzyl]amino }-2-oxoethoxy)phenyl]l-

2-ethoxypropanoate

To a solution of N-butyl-N-[4-(trifluoromethyl)benzyl]amine (0.486 g, 2.10 mmol) and {®&-[(25)-
2,3-diethoxy-3-oxopropyllphenoxy Jacestic acid (0.593 g, 2.00 mmol) in methylene chlor ide (20
mL) were added N,N-diisopropylethylamine (0.80 mL, 4.6 mmol) and O-(benzotriazo 1-1-yl)-
N,N,N’ N’-tetramethyluronium tetrafluoroborate (0.674 g, 2.10 mmol) and the reaction rmixture
was stirred at room temperature overrnight. The resulting solution was diluted with methylene
chloride (80 mL) and the organic phase was washed with 5% HCl (3 x 50 mL), sa turated
aqueous NaHCO; (2 x 50 mL), and ®rine (50 mL), dried over Na;SOs, and concentr-ated in
vacuo. Purification on a prepacked column of silica gel (Isolute® SPE Column, 70 g/150 mL)
with methanol (0~1% gradient) in methylene chloride as the eluent and collection ©f pure
fractions yielded 0.355 g (35%) of a colourless oil.

'H NMR (400 MHz, CDCl): 8 0.82-0.93 (m, 3H), 1.09-1.17 (m, 3H), 1.20 (t, 3H), 1.2.2-1.38
(m, 2H), 1.44-1.61 (m, 2H), 2.87-3.00 (m, 2H), 3.25-3.39 (m, 3H), 3.59 (m, 1H), 3.96 (m, 1H),
4.08-4.18 (m, 2H), 4.64, 4.68, and 4.775 (3s, 4H, rotamers), 6.72 and 6.87 (2d, 2H, rotamers),
7.10 and 7.17 (24, 2H, rotamers), 7.29 (d, 2H), 7.51 and 7.56 (2d, 2H, rotamers).

C NMR (100 MHz, CDCl;): § 13.5, 14.0, 14.9, 19.9, 29.0, 30.5, 38.3, 45.9, 46.7, 48.1, 50.1,
60.6, 66.0, 67.3, 67.9, 80.1, 114.2, 114-.3, 125.3 (m), 125.6 (m), 126.9, 127.9, 128.8—-130».5 (m),
130.2, 130.3, 130.4, 141.0, 141.4, 156.5, 156.7, 168.1, 172.2. (The number of peaks is larger

than the number of carbon atoms due to rotamers. Trifluorinated carbon not reported.)

(1) (28)-3-[4-(2- {Butyl[4-(trifluoromethyl)benzyl]amino }-2-oxoethoxy)phenyl]-

2-ethoxy propanoic acid
To a solution of ethyl (28)-3-[4-C2-{butyl[4-(trifluoromethyl)benzyl]lamino }-2-oxoethoxy)
phenyl]-2-ethoxypropanoate (0.311 g, 0.61 mmol) in acetonitrile (30 mL) was added aqueous
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0.10 M LiOH (15 mL) and the solution was stirred at room temperature overnight. After
acidification with 5% HC], the mixture wvas extracted with ethyl acetate (3 x 100 mL) and the
combined organic phase was washed with 5% HCI (100 mL) and brine (100 mL), dried over
Na,;SO4, and concentrated in vacuo to afford 0.232 g (79%) of a colourless oil.

'H NMR (400 MHz, CDCly): 8 0.84-0.94 (m, 3H), 1.10-1.19 (m, 3H), 1.20-1.36 (m, 2H), 1.46—
1.62 (m, 2H), 2.87-3.10 (m, 2H), 3.25-3_45 (m, 2H), 3.61 (m, 1H), 4.01 (m, 1H), 4.66, 4.69 and
4.76 (3s, 4H, rotamers), 6.72 and 6.88 (2d, 2H, rotamers), 7.12 and 7.19 (2d, 2H, rotamers), 7.30
(d, 2h), 7.53 and 7.59 (2d, 2H, rotamers),. 8.27 (bs, 1H).

*C NMR (100 MHz, CDCly): 8 13.8, 15.1, 20.1, 29.2, 30.7, 38.0, 46.3, 47.0, 48.4, 50.4, 66.7,
67.4, 68.1, 79.8, 1145, 114.6, 125.6 (rm), 125.9 (m), 127.1, 128.2, 129.2-130.5 (m), 130.2,
130.7, 130.8, 140.8, 141.2, 156.7, 156.9, 168.8, 175.6. (The number of peaks is larger than the

number of carbon atoms due to rotamers. Trifluorinated carbon not reported.)

BIOLOGICAL ACTIVITY

The compounds of the invention were tesged in the assays described in WO03/051821.

The compounds of formula I have an ECs ¢ of less than 0.1umoV/1 for PPAR and particular
compounds have an ECsg of less than 0.0 Rumol/l. Additionally in particular compounds the
ratio of the EC5o (PPARY) : EC5o9 PPARCY) is greater than 150:1. It is believed that this ratio
is important with respect to the pharmaco logical activity of the compounds and to their
therapeutic profile.

In addition the compounds of the present invention exhibit improved DMPK (Drug
Metabolism and Pharmacokinetic) proper-ties for example they exhibit improved metabolic
stability in vitro. The compounds also hawe a promising toxicological profile.

The ECsos of the Examples for human PP AR alpha are:

Example 1  0.001pmolV/l;

Example 2  0.003pumol/l;

Example 3  0.003pumol/1;

Example 4  0.005umoVl; and

Example 5  0.003umol/1
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Claims:

1. The S enantiomer of a compound of forruulal

0
1 /U\/O 7/
R CH;—N o)

) R® OH

| o)

wherein R' represents chloro, trifluoromethsyl or trifluoromethoxy, R? represents H or fluoro
and R’ represents a Cp4alkyl group as well as pharmaceutically acceptable salts, solvates

and prodrugs thereof.

2. A compound selected from:

(25)-3-[4-(2-{ Butyl[2-fluoro-4-(trifluoromet hyl)benzyl]amino }-2-oxoethoxy)phenyl]-2-eth oxy
propanoic acid;

(25)-3-(4-{2-[(4-Chlorobenzyl)(ethyl)amino_]-2-oxoethoxy }phenyl)-2-ethoxypropanoic acid;
(25)-2-Ethoxy-3-[4-(2-{ethyl[4-(trifluoromexhoxy)benzyljamino }-2-oxoethoxy)phenyl]-
propanoic acid,

(25)-2-Ethoxy-3-[4-(2- {ethyl[4-(trifluoromethyl)benzyljamino }-2-0xoethoxy)phenyl]

propanoic acid; and

(25)-3-[4-(2- {Butyl{4-(trifluoromethyl)benzyIljJamino }-2-oxoethoxy)phenyl]-2-ethoxypropamnoic
acid;

and pharmaceutically acceptable salts and solvates thereof.

3. (25)-3-[4-(2-{ Butyl[2-fluoro-4-(trifluoromethyl) benzyl]amino }-2-oxoethoxy)phenyl]-2-

ethoxy propanoic acid and pharmaceuticallys acceptable salts thereof.

4. 25)-3-(4-{2-[(4-Chlorobenzyl)(ethyl)amino]-2-oxoethoxy }phenyl)-2-ethoxypropanoic

acid and pharmaceutically acceptable salts thereof.

5. (25)-2-Ethoxy-3-[4-(2-{ethyl[4-(trifluor-omethoxy)benzyl]amino }-2-oxoethoxy)phenyI ]-

propanoic acid and pharmaceutically acceptable salts thereof.
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6. (25)-2-Ethoxy-3-[4—(2-{ethyl[4-(trifluoromethyl)benzylJamino } -2-oxoethoxy)phenyl]

propanoic acid and pharmac eutically acceptable salts thereof.

1. (25)-3-[4-(2-{ Butyl {4-(trifluoromethyl)benzylJamino }-2-oxoethoxy)phenyl]-2-

ethoxypropanoic acid and pkarmaceutically acceptable salts thereof.

8. A pharmaceutical formulation comprising a compound according to any one of claims R

to 7 in admixture with pharrnaceutically acceptable adjuvants, diluents and/or carriers.

9. A method of preverating lipid disorders (dyslipidemia) whether or not associated with
insulin resistance comprisin g the administration of a compound according to any one of claims

! to 7 to a mammal.

10. The use of a composund according to any one of claims 1 to 7 in the manufacture of a_
medicament for the treatme mt of lipid disorders (dyslipidemia) whether or not associated with

insulin resistance.

11. A method of preverting type 2 diabetes comprising the administration of an effective

amount of a compound of feormula I according to any one of claims 1 to 7 to a mammal.

12. A process for the pwreparation of a compound of formula I comprising reacting the S-

enantiomer of a compound of formula I

@)
Mo o
N
L :
@]

1
R CH—

"
!

in which R', R*and R’ are a5 previously defined and R? represents a protecting group for a

carboxylic hydroxy group wvith a de-protecting agent.

AMENDED SHEET
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13. A compound of formula II

0]
! /u\/ O q
R CH— T O
R2 R® R’
I

in which R', R? and R are as previously defined and R* represents a protecting group for a

s carboxylic hydroxy group.

14. A compound of formula III
O
HoJJ\/O o

10 in which R* represents a protecting group for a carboxylic hydroxy group.

15. A process for the preparation of a compound of formula I comprising reacting a

compound of formula V,

0
0 a
R’ C HZ—NJ\/ o)
H
OR
RZ
v o]

15
in which R! and R? are as previously defined, and R is H or OR represents a protecting groupe
for a carboxylic hydroxy group with a compound of formula V1

R’X
VI
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wherein R? is as previously defined zand X is a leaving group, in the presence of a base in tine
presence of an inert solvent at a temperature in the range -25°C to 150°C and optionally,

when OR represents a protecting gro up, removal of the protecting group.

16. A compound of formula V selected from
(28)-3-[4-(2-{[2-fluoro-4-(trifluoromethyl)benzyl]amino }-2-oxoethoxy)phenyl]-2-ethoxy
propanoic acid,

(25)-3-(4-{2-[4-Chlorobenzylamino} -2-oxoethoxy }phenyl)-2-ethoxypropanoic acid;
(25)-2-Ethoxy-3-[4-(2-{ 4-(trifluoromnethoxy)benzylamino }-2-oxoethoxy)phenyl]propanoic  acid;
and

(25)-2-Ethoxy-3-[4-(2- {4-(trifluoromethyl)benzylamino }-2-oxoethoxy)phenyl]

propanoic acid.

17. A pharmaceutical compositio n comprising a compound as claimed in any one of
claims 1 to 7 combined with another therapeutic agent that is useful in the treatment of
disorders associated with the developoment and progress of atherosclerosis such as

hypertension, hyperlipidaemias, dysl ipidaemias, diabetes and obesity.

18. A pharmaceutical composition ¢ omprising a compound as claimed in any one of claim s 1

to 7 combined with another PPAR nmxodulating agent.

19. A pharmaceutical composition ¢ omprising a compound as claimed in any one of claim s 1

to 7 combined with a cholesterol-low-ering agent.

20. A pharmaceutical composition ¢ omprising a compound as claimed in any one of claim s 1

to 7 combined with a HMG-CoA red. uctase inhibitor.

21. A pharmaceutical composition ¢ omprising a compound as claimed in any one of claim s 1
to 7 combined with atorvastatin or a pharmaceutically acceptable salt, solvate, crystalline

form or prodrug thereof.

22. A pharmaceutical composition ¢ omprising a compound as claimed in any one of claim s 1

to 7 combined with rosuvastatin or a pharmaceutically acceptable salt thereof.
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23. A pharmaceutical composition comprising a compeound as claimed in any one of claims 1

to 7 combined with an IBAT inhibitor.

24. A pharmaceutical composition according to claim 23 wherein the IBAT inhibitor is

selected from one of:

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R_)-1'-phenyl-1'-[N'-(carboxymethyl)
carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5-tetrahy~dro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R_)-0-[N~(carboxymethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydrce-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R_)-1'-phenyl-1'-[N'-(2-
sulphoethyl)carbamoyljmethyl }carbamoylmethoxy)-2, 3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N—{(R)- 1'-phenyl-1-[N-(2-
sulphoethyl)carbamoyl]methyl }carbamoylmethoxy)-2.,. 3,4,5-tetrahydro- 1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R2)-ot-[ N-(2-sulphoethyl)carbamoyl] -4-
hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(V - { (R)-a-[N*-(2-sulphoethyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3 ,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7- methylthio-8-(N - {(R)-o-[N"-(2-
carboxyethyl)carbamoyl]benzyl } carbamoylmethoxy)-22,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R )-0-[N*-(2-carboxyethyl)carbamoyl]-4-
hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine,
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8- (V- { (R)-0-[N'-(5-carboxypentyl)
carbamoyl}benzyl }carbamoylmethoxy)-2,3,4,5-tetrahyvdro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (IR)-o-[N*-(2-carboxyethyl)carbamoyl]
benzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-bemzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { ot~ [N -(2-sulphoethyl)carbamoyl]-2-
fluorobenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro- 11,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(MW-{(R)-o-[N-(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl]benzyl } carbamoylmethoxy)-=2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (IR)-o-[N'-(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl]benzyl } carbamoylmethoxy)-'2,3,4,5-tetrahydro-1,5-benzothiazepine;
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1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio- 8- { N-[(R)-a-(N"-{(R)-1-[N"-(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl)-2-hydroxyethyl }carbamoyl)benzyl]carbamoylmethoxy}-2,3,4,5-
tetrahydro-1,5-benzothiazepine;
1,1 -dioxo-3-butyl-3-ethy]-5-phenyl-7-methyltbio-S-(N— {ot-[N"-(carboxymethyl)carbamoyl]
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydros-1 ,3-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ a-[N “((ethoxy)(methyl)phosphoryl-
methyl)carbamoyl]benzyl }carbamo ylmethoxy)-2,3,4,5-tetrahydro- 1 ,5-benzothiazepine;
1,1 —dioxo-3-butyl-3-ethy1-5-phenyl-7-methylthio-S- {N-[(R)~a-(N"-{2-
[(hydroxy)(methyl)phosphoryl] ethyl }carbamo yl)benzyljcarbamoylmethoxy}-2,3,4,5-
tetrahydro-1,5-benzothiazepine;
1, 1-di0x0-3,3-dibuty1-5—phenyl-7—methylthjo-8-(N— {(R)-a-[N"-(2-methylthio-1-
carboxyethyl)carbamoyl}benzyl }carbamo ylme=thoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine:;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-&- { N- [(R)-0t-(NV"-{2-[(methy)(ethyl)
phosphoryl]ethyl Jcarbamoyl)-4-hydroxybenzy~I]carbamoylmethoxy}-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio- 8- {N-[(R)-0t-(N"-{ 2-[(methyl(hydroxy)
phosphoryl]ethyl}carbamoyl)-4-hydroxybenzyIjcarbamo ylmethoxy }-2,3,4,5-tetrahydro-1,5-
benzothiazepine,
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a- [(R)-N'-(2-methylsulphinyl-1-
carboxyethyl)carbamoyl]benzyl )carbamo ylme thoxy)-2,3,4,5-tetrahydro-1,5 -benzothiazepiﬁe;
1,1-dioxo-3,3-dibutyl-S-phenyl-7-methoxy-8-[ N-{(R)-o-[N ~(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl}carbamoylmethoxy]-2,3,4,5-te trahydro-1,5 -benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-at-[N-((R)-1-carboxy-2-methylthio-
ethyl)carbamoyl]-4-hydroxybenzyl }carbamoyl methoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-&-(N-{ (R)-0-[N-((S)-1-carboxy-2-(R)-
hydroxypropyl)carbamoyl]-4-hydroxybenzyl }carbamo ylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-&-(N-{(R)-0.- [N-((S)-1-carboxy-2-
methylpropyl)carbamoyl]-4-hydroxybenzyl }carbamo ylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine;
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1, 1-diox0-3,3-dibutyl-5~phenyl-7-rnethylthio-8-(N- {(R)-o-[N-((S)-1 -carboxyb&yl)

carbamo yl]-4-hydroxybenzyl Jearbamoylmethoxy)-2,3,4,5-tetrahydr-o-1,2,5-

benzothi adiazepine;

1, 1~dioxn-3,3-dibutyl-5-phenyl-7-methylthjo-8-(N- {(R)-0-[N-((S)- L -carboxypropyl)

carbamo yl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro- 1 ,2,5-berzothiadiazepine;

1,1 -dioxc:)-3,3-dibuty1-5-phenyl—7-methylthjo-8-(N- {(R)-0t-[N-((S)- L -carboxyethyl)

carbamo yl]benzyl }carbamoylmethoxy)-2,3,4,5 -tetrahydro-1,2,5-berazothiadiazepine;

1,1-dioxo-3,3-dibutyl-5 -phenyl-7-methylthio-8-(N-{ (R)-o-[N-((S)- L -carboxy-2-(R)-

hydroxypropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothizadiazepine;

1,1-diox-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- {(R)-ot-[N-(2-sul phoethyl)carbamoyl]-4-

hydroxytenzyl}carbamoylmethoxy)-2,3,4,5 -tetrahydro-1,2,5-benzo®hiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-t- [N-((S)-1 -

carboxye=thyl)carbamoyl]-4-hydroxybenzyl } carbamo ylmethoxy)-2,3»,4,5-tetrahydro-1,2,5-

benzothiaadiazepine;

1,1 -dioxo-3,3-dibutyl—5-phenyl-?-methylthio-8-(N- {(R)-a-[N-((R)- L -carboxy-2-

methylth-ioethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetraahydro-1,2,5-

benzothiaadiazepine;

1,1-diox>-3,3-dibutyl-5-phenyl-7-methylthio-8-(NV-{ (R)-at-[N-{(8)- L-[N-((S)-2-hydroxy-1-

carboxye thyl)carbamoyl]propyl}carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-

1,2,5-bemzothiadiazepine;

1,1-dioxc>-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-a-[N-((S)-1 —carboxy-2-

methylpreopyl)carbamoyl)benzyl }carbamoylmethoxy)-2,3,4,5-tetrahwydro-1,2,5-

benzothiaadiazepine;

1,1-Diox©-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o.- [N-((S)- L ~carboxypropyl)

carbamoyv1]-4-hydroxybenzyl Jcarbamoylmethoxy)-2,3,4,5 -tetrahydro-1,2,5-

benzothiadiazepine;

1, 1~Dioxc3~3,3-dibutyl-5-pheny1-7-rnethylthio-8-[N-((R/S)-(x- {N-[1-CR)-2-(S)-1-hydroxy-1-

(3,4-dihyddroxyphenyl)prop-2-yl]carbamoyl }-4-hydroxybenzyl)carbamoylmethoxy]-2,3,4,5-

tetrahydro-1,2,5-benzothiadiazepine;

1,1-Dioxc>-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-0-[N-(2-(S)-3-(R)-4-(R)-5-(R)-

2,3,4,5,6- pentahydroxyhexyl)carbamo yll-4-hydroxybenzyl}carbamo ylmethoxy)-2,3,4,5-

tetrahydroo-1 ,2,5-benzothiadiazepine; and
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1,1-D»ioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- {(R)-a-[N-(24S)-3-(R)-4-(R)-5-(R)-
2,3,4, 5,6-pentahydroxyhexyl)carbamoyl]benzyl} carbamoylmetEioxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

25. Use of a compound of formula I according to any one oef claims 1 to 7 in the

manuw facture of a preparation for treating or preventing type 2 d iabetes.

26. A substance or composition for use in a method of treating or preventing lipid disorders
(dyslapidemia) whether or not associated with insulin resistance=, said substance or composition
comprising a compound according to any one of claims 1 to 7, aand said method comprising

admimistering said substance or composition to a mammal in nesed thereof.

27. A substance or composition for use in a method of trea-ting or preventing type 2
diabestes, said substance or composition comprising a compouned of formula I according to any
one of claims 1 to 7, and said method comprising administering an effective amount of said

subst ance or composition to a mammal in need thereof.

28. A compound according to any one of claims 1 to 7, or 13, or 14, or 16, substantially as

herel n described and illustrated.

29. A composition according to any one of claims 8, or 17 to 24, substantially as herein

descr-ibed and illustrated.

30. A method according to claim 9, or claim 11, substantia_lly as herein described and

illustrated.

31. The use according to claim 10, or claim 25, substantial_ly as herein described and
illustcrated.

32. A process according to claim 12, or claim 15, substantally as herein described and
illusterated.

AMENDED SHEET



PCT/GB2003/005602

39

33. A su bstance or composition for use in a method of treatment or “prevention according to

claim 26, or claim 27, substantially as herein described and illustrated.

34. A nesw compound, a new composition, a new non-therapeutic m ethod of treatment, a
new use of a compound according to any one of claims I to 7, a new process for preparing a
compound, o©ra substance or composition for a new use in a method of treatment or prevention,

substantially~ as herein described.

AMENDED SHEET
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