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3-PHENYL-2-ARYLALKYLTHIOPROPIONIC ACID DERIVATIVES
AS BELECTIVE ANTAGONISTS OF PPAR-ALPHA

Field of the inventi

The prosent invention relates to certain novel 3-phenyl-2-arylalkylthiopropionic acid
derivatives, to processes for preparing such compounds, to their the utility in treating
clinical conditions including lipid disorders (dyalipidemias) whether or not associated with
ingulin resistance and other manifestations of the metabolic syndrome, to methods for their
therapentic use and to pharmaceutical compositions containing them.

The metabolic syndrome including type 2 diabetes mellitus, refers to a cluster of
manifestations including insulin resistance with accompanying hyperinsulinacmia, possibly
type 2 diabetes mellitus, arterial hypertension, central (visceral) obesity, dyslipidaemia
observed as deranged lipoprotein levels typically characterised 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 that individuals with insulin resistance
run a greatly increased risk of cardiovascular morbidity and mortality, notably suffering
from myocardial infarction and stroke. In type 2 diabetes mellitus atherosclerosis related
conditions cause up to 80% of all deaths.

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

The S-enantiomer of the compound of formula C below
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2-ethoxy-3-[4-(2-{4-methanesulfonyloxyphenyl } ethoxy)phenyl])propenoic acid, is
disclosed in PCT Publication Number W099/62872. This compound is reported to be a
modulator of peroxisome proliferator-activated receptors (PPAR, for a review of the
PPARs sce T. MWillson et al , J Med Chem 2000, Vol 43, 527) and has combined
PPARo/PPARY agonist activity (Structure, 2001, Vol 9, 699, P Cronet ct al). This
compound is effective in treating conditions associated with insulin resistance.

Surprisingly a series of compounds has now been found which are selective PPARG
modulators. .

Description of the inventi

The present invention provides a compound of formula I
R1
0 /\/Q/
AT O,
SO,CH, .
wherein R! represents chloro, fluoro or hydroxy as well as optical isomers and racemates

thereof as well as pharmaceutically acceptable salts, prodrugs, solvates and crystalline
forms thereof.

It will be appreciated by those skilled in the art the compoumds of formula I contain an
optically active centre and therefore can exist as enantiomers which can be separated as
described later. It is expected that most, if not all, of the activity of the compounds of
formula I resides in one enantiomer: either the S or the R enantiomer or the (+) or the (-)
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enantiomer, The enantiomers which are more active in the assays which are described later
are preferred forms of the present invention. It will be understood that the present
invention includes all mixtures of this active enantiomer with the other enantiomer, for
example the racemic mixture, which is a useful intermediate for the active enantiomer.

The active enantiomers may be isolated by separation of racemaste for example by
fractional crystallization, resolution or HPLC on a chiral column (for example a
Chirelpak™ AD 250x50 column). Altematively the active enatiomers may be made by
chiral synthesis from chiral starting materials under conditions which will not cause
racemisation or epimerisation, or by derivatisation with a chiml reagent.

The term “prodrug ” as used in this specification includes derivatives of the carboxylic acid
group which are converted in a mammal, particularly a human, into the carboxylic acid
group or a salt ar conjugate thereof. The term “prodrug " also includes derivatives of the
hydroxy substituent (when R’ represents hydroxy) which are convexted in & manmal,
particularly a human, into the hydroxy group or a ealt or conjugate thereof, It should be
undesstood 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 formula I into
which the prodrugs are converted. Prodrugs can be prepared by routine methodology well
within the capabilities of someone skilled in the art. Various prodrugs of carboxy and
hydraxy are known in the art. For examples of such prodrug derivatives, see:

e) 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 Drug Deaign and Development, edited by Krogsgaard-Larsen and
H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard
p-113-191 (1991);

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

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

o) N. Kakeya, ef al., Chem Pharm Bull, 32:692 (1984).

The above documents a to ¢ are hersin 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
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or a hydroxy group is, for example, a pharmaceutically acceptable ester which is
hydrolysed in the human or animal body to produce the parent acid or alcohol. Suitable
pharmaceutically acceptable esters for carboxy include C_galkoxymethyl esters, for
example, methoxymethyl; C; salkanoyloxymethyl esters, for example, pivaloyloxymethyl;
phthalidyl esters; C3 ycycloalkoxycarbonyloxyC,.calkyl esters, for example, 1-cyclohexyl-
carbonyloxyethyl; 1,3-dioxolen-2-onylmethyl esters, for example, 5-methyl-1,3-
dioxolen-2-onlymethyl; and C).salkoxycarbonyloxyethyl esters, for example,
1-methoxycarbonyloxyethyl; and may be formed at any carboxy group in the compounds
of this invention. An in vivo hydrolysable (or cleavable) ester of a compound of the
forrula (I) that contains a hydroxy group includes inorganic esters such as phosphate
esterg (including phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and related
compounds which as a result of the in vivo hydrolysis of the ester breakdown to give the
parent hydroxy group/s. Examples of c-acyloxyalkyl ethers include acetoxymethoxy and
2,2-dimethylpropionyloxy-methoxy. A selection of in vivo hydrolysabie ester forming
groups for hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoy! and
phenylacetyl, alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and
N-(dialkylaminoethyl)-N-alkylcarbamoy] (to give carbamates), dialkylaminosacetyl and
carboxyacetyl. Examples of substituents on benzoyl include morpholino and piperazino
linked from a ring nitrogen atom via a methylene group to the 3- or 4- position of the
benzoyl ring.

The compounds of formula I have activity as medicaments, in particular the compounds of
formula ] are selective agoniats of PPARC, that is, their BCsq for PPARC is at least ten
times lower than their respective ECsp for PPARY wherein the ECss are measured and
calculated as described in the assays later in this document. The compounds of formula I
are potent and selective.

Specific compounds of the invention are:

2-{[2-(4-chlorophenyl)ethyl]thio}-3-[4(2- {4-[(methylsulfonyl)oxy]- :
phenoxy }ethyl)phenyl]propancic acid; preferably either the (R)- enantiomer or the (S)-
enantiomer;
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2-{[2-(4-hydroxypheayl)ethyl]thio}-3-[4-(2-{4-[(methylsulfonyl)oxy]-

phenoxy Jethyl)phenyl]propancic acid; preferably either the (R)- enantiomer or the (S)-
enantiomer;

2-{[2-(4-fluorophenyl)ethyl]thio}-3-[4-(2-{4- [(methylsulfonyl)oxy]-

phenoxy }ethyl)phenyl]propancic acid; preferably either the (R)- enantiomer or the (S)-
enantiomer;

(-)-2-{ [2-(4-chiorophenyl)ethyl]thio}-3-[4-(2-{4-[(methylsulfonyl)oxy]-

phenoxy )ethyl)phenyljpropancic acid and
(-)-2-{[2-(4-hydroxyphenyDethyl]thio}-3-{4-(2-{4-{(methylsulfonyl Joxy]-
phenoxy|ethyl)phenyl]propanoic acid;

and pharmaceutically acceptable salts, prodrugs, solvates and crystalline forms thereof.

It will be understood by those skilled in the art that where (-) occurs in the above list that
the compound indicated has a negative rotation when measured using the conditiona and
concentration described in the experimental section. It should be understood that salts of
the parent acid are included even if a particuler salt exhibits a (+) rotation provided that the
absolute configuration of the salt is the same as the configuration of the (-)-parent acid.

Specific enantiomers of the invention are selected from one or more of the following:

(R)- 2-{[2-(4-chlcrophenyl)ethyl]thio} -3-[4-(2- {4-[(methylsulfony])oxy]-
phenoxy}ethyl)phenyl]propanoic acid;

(S)-2-{ [2-(4-chlorophenylethyl]thio}-3-[4-(2-{ 4-[(methylsulfonyl)oxy]-
phenoxy}ethyl)phenyllpropanoic acid;
(R)-2-{[2-(4-hydraxyphenyl)ethyl]thio}-3-[4-(2- { 4-[(methylsulfonyl)oxy]-
phenoxy }ethyl)phenyl]propancic acid;
(8)-2-{[2-(4-hydroxyphenyl)ethyl]thio)-3-[4-(2-{4-[(methylsulfonyl)oxy)-
phenoxy}ethyl)phenyllpropanoic acid;
(R)-2-{[2-(4-flucrophenyl)ethyl]thio}-3-{4-(2-{4- [(methylsulfonyl)oxy]-
phenoxy ethyl)phenyl]propanoic acid;

(8)- 2-{[2-(4-flucrophenyl)ethyl]thio }-3-[4-(2-{4- [(methylsulfonyl)oxy)-
phenoxy ) ethyl)phenyl]propancic acid;
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(-}-2-{ [2(4-chlorophenyDethyl]thio}-3-[4-(2-{4-[(methylsulfonyDoxy]-
phenoxy}ethyl)phenyl]propancic acid and
(-)-2-{[2-(4-hydroxyphenyDethyl]thio}-3-[4-(2-{4-[(methylsulfonyl)oxy]-
phenoxy}ethyl)phenyl)propanoic acid;

and pharmaceutically acceptable salts, solvates and crystalline forms thereof.

In the present specification the expression “pharmaceutically acceptable salts” is intended
to define but is not limited to base salts such as the alkali metal salts, alkaline earth metal
salts, ainmonium salts, salts with basic amino acids, and salts with organic amines.

It will also be understood that certain compounds of the present invention may exist in
solvated, for example hydrated, as well as unsolvated forms. It is to be understood that the
present invention encompasses all such solvated forms. Certain compounds of the present
invention may exist as tautomers. It is to be understood that the present invention
encompasses all such tautomers.

Methods of preparation

The compounds of the invention may be prepared as outlined below. However, the
invention is not limited to these methods, the compounds may also be prepared as
described for structurally related compounds in the prior art. The reactions can be carried
out according to standard procedures or as described in the experimental section.

Compounds of formula]l may be prepared by reacting a compound of formula II
1

el
?/©/ o COR?
SO,CH,
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in which R'is as previously defined and R? represents a protecting group for carboxylic
hydroxy group as described in the standard text "Protective Groups in Organic Synthesis”,
2™ Edition (1991) by Greene and Wuts, with a de-protecting reagent. The protecting group
may also be & resin, such as Wang resin or 2-chlorotrityl chloride resin. Protecting groups
may be removed in accordance to techniques which are well known to those skilled in the
art. One such protecting group is where R? represents C,_galkoxy group or an arylatkoxy
group cg benzyloxy, such that COR? represents an ester. Such esters can be reacted with a
a de-protecting reagent 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 to give compounds of
formula L

Compounds of formula II may be prepared by reacting a compound of formula III

AT
SO,CH, _

in which R? is as previously defined and X is a leaving group for example halo e.g. chloro
with a compound of formula IV

Vel

v
in which R is as previously defined or a protected hydroxy group for example R is
benzyloxy.

Compounds of formula ITI and IV may be prepared by methods described in the Examples
or by analogous methods known to those skilled in the art.
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Compounds of formula IT, Il and IV are believed to be novel and are claimed herein as
useful intermediates in the preparation of compounds of formula L

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 convenicnt 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 associated
hereinbefore with a particular reaction).

The expression “inert solvent™ refers to a solvent which does not react with the starting
materials, reagents, intermediates or products in a manner which adversely affects the yield
of the desired product.

P ical .

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 pharmacentical
preparations comprising the active ingredient either as a free acid, or a pharmaceutical

" scceptable organic or inorganic base addition zalt, 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.
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Suiteble 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 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 S00mg for example 1 mg, 3 mg, 5 mg, 10 mg, 25mg, 50mg, 100mg
and 250mg.

According to a further aspect of the invention there is thus provided a pharmaceutical
formulation including any of the compounds of the invention, or pharmaceutically
acceptable derivatives thereof, in admixwre with pharmacentically acceptable adjuvants,
diluents and/or carriers.

Pt logical .

‘The present compounds of formula (T) are useful for the prophylaxis and/or treatment of
clinical conditions associated with inherent or induced reduced sensitivity to insulin
(insulin resistance) and associated metabolic disorders (also known as metabolic
syndrome). These clinical conditions will include, but will not be limited to, general
obesity, abdominal obesity, arterial hypertension, hyperinsulinaemia, hyperglycasmis, type
2 diabetes and the dyslipidaemia characteristically appearing with insulin resistance. This
dyslipidaemia, also known as the atherogenic lipoprotein profile, is characterised by
moderately elevated non-esterified fatty acids, elevated very low density lipoprotein
(VLDL) triglyceride rich particles, high Apo B levels, low high denasity lipoprotein (HDL)
levels associated with low apoAl particle levels and high Apo B levels in the presence of
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 degrees of hypertriglyceridemias and
postprandial dyslipidemia with or without other manifestations of the metabolic syndrome.
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Treatment with the present compounds is expected to lower the cardiovascular morbidity
and mortality associated with atherosclerosis due to their antidyslipidacmic as well as
antiinflammatory properties. The cardiovascular disease conditions include macro-
angiopathics 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 mellitus such as the
micro-angiopathies causing renal discase, retinal damage and peripherul vascular discase
of the lower limbs are expected to be delayed. Furthermore the compounds may be useful
in treatment of various conditions outside the cardiovascular system whether or not
associated with insulin resistance, like polycystic ovarian syndrome, obesity, cancer and
states of inflammatory disease including neurodegencrative disorders such as mild
cognitive impairment, Alzheimer’s discase, Parkinson‘s disease and multiple sclerosis.

‘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 method of treating or preventing type 2 diabetes
comprising the administration of an effective amount of a compound of formulaIto a
mammal (particularly a human) in need thereof.

In a further aspect the present invention provides the use of a compound of formulal as a
medicament,
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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.

Combination Tl

The compounds of the invention may be combined with other therapeutic agents that are
useful in the treatment of disorders associated with the development and progross of
atherosclerosis such as hypertengion, hyperipideemias, dyslipidaemias, diabetss and
obesity. The compounds of the invention may be combined 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 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
metabolic syndrome or type 2 diabetes and its associated complications, these include
biguanide drugs, for example metformin, phenformin and buformin, insulin (synthetic
insulin analogues, amylin) and oral antihyperglycemics (these are divided into prandial
glucose regulators and alpha-glucosidase inhibitors). An example of an alpha-glucosidase
inhjbitor is acarbose or voglibose or miglitol. An example of a prandial glucose regnlator is
repaglinide or nateglinide.

In another aspect of the invention, the compound of formula I, or a pharmaceutically
acceptable galt, solvate, solvate of such a salt or a prodrug thereof, may be administered in
association with another 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. These include the compounds described in WO
01/12187, WO 01/12612, WO 99/62870, WO 99/62872, WO 99/62871, WO 98/57941,
WO 01/40170, J Med Chem, 1996, 39, 665, Expert Opinion on Therapeutic Patents, 10 (5),
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623-634 (in particular the compounds described in the patent applications listed on page
634) and J Med Chem, 2000, 43, 527 which are all incorporated herein by reference.
Particularly a PPAR alpha and/or gamma agonist refors to NN622/Ragaglitazar, BMS
298585, WY-14643, clofibmte, fenofibrate, bezafibrate, gemfibrozil end ciprofibrate; GW
9578, ciglitezone, troglitazone, pioglitazone, rosiglitazone, eglitazone, proglitazone, BRL-
49634, KRP-297, ITT-501, SB 213068, GW 1929, GW 7845, GW 0207, L-796449, L-
165041 end GW 2433, Particularly a PPAR alpha and/or gamma agonist refers to (S)-2-
ethoxy-3-[4(2-{4-methanesulphonyloxyphenyl }ethoxy)-phenyl]propanoic acid and
pharmaceutically acceptable salts thereof.

In addition the combination of the invention may be used in conjunction with a
sulfonylurea for example: glimepiride, glibenclamide (glyburide), gliclazide, glipizide,
gliquidone, chloropropamide, tolbutamide, acetohexamide, glycopyramide, carbutemide,
glibonuride, glisoxepid, glybuthiazole, glibuzole, glyhexamide, glymidine, glypinamide,
phenbutamide, tolcylamide and tolazamide. Preferably the sulfonylurea is glimepiride or
glibenclamide (glyburide). More preferably the sulfonylurea is glimepiride. Therefore the
present invention includes administration of a compound of the present invention in
conjunction with one, two or more existing therapies described in this paragraph. The
doses of the other existing therapies for the treatment of type 2 diabetes and its agsociated
complications will be those known in the art and approved for use by regulatory bodies for
example the FDA and may be found in the Orange Book published by the FDA.
Alternatively smaller doses may be used as a result of the benefits derived from the
combination.

The préwnt invention also includes s compound of the present invention in combination
with a cholesterol-lowering agent. The cholesterol-lowering agents referred to in this
application include but are not limited to inhibitors of HMG-CoA reductase (3-hydroxy-3-
methylglutaryl coenzyme A reductase). Suitably the HMG-CoA reductase inhibitor is a
statin selected from the group consisting of atorvastatin, bervastatin, cerivastatin,
dalvastatin, fluvastatin, itavastatin, lovastatin, mevastatin, nicostatin, nivastatin, pravastatin
and simvastatin, or a pharmaceutically acceptable salt, eapecially sodium or calcium, ora
solvate thereof, or a solvate of such a salt. A particular statin is atorvastatin, or a

\JO
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pharmaceutically acceptable salt, solvats, solvate of such a salt or a prodrug thereof. A
more particular statin is atorvastatin calcium salt. A particularly preferred statin is,
however, a compound with the chemical name (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)-amino]-pyrimidin-5-yl)(3R,5S)-3,5-dihydroxyhept-6-enoic acid,
[also known as (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[N-methyl-N-(methylsulfonyl)-
amino]pyrimidin-5-yl](3R,55)-3,5-dihydroxyhept-6-enoic acid ] or a pharmaceutically
acceptable salt or solvate thereof, or a solvate of such a salt. The compound (E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl-(methyisulfonyl)-amino]-pyrimidin-5-yll(3R,55)-3,5-
dihydroxyhept-6-enoic acid, and its calcium end sodium salts are disclosed in European
Patent Application, Publication No. EP-A-0521471, and in Bioorganic and Medicinal
Chemistry, (1997), 5(2), 437-444. This latter statin is now kaown under its generic name

roscvastatin.

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).

Suitable compounds possessing IBAT inhibitory activity have been described, see for
instance the compounds described in WO 93/16055, WO 94/18183, WO 94/18184, WO
96/05188, WO 96/08484, WO 96/16051, WO 97/33882, WO 98/07449, WO 98103818,
WO 98/38182, WO 99/32478, WO 99/35135, WO 98/40375, WO 99/35153, WO
99/64409, WO 99/64410, WO 00/01687, WO 0047568, WO 00/61568, WO 00/62810,
WO 01/68906, DE 19825804, WO 00/38725, WO 00/38726, WO 00/38727, WO
00/38728, WO 00/738729, WO 01/68906, WO 01/66533, WO 02/32428, WO 02/50051,
EP 864 582, EP489423, EP549967, EP573848, EP624593, EP624594, EP624595 and
EP624596 and the contents of these patent applications are incorporated herein by
reference.
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Particular classes of IBAT inhibitors suitable for use in the present invention are
benzothiepines, and the compounds described in the claims, particularly claim 1, of WO
00/01687, WO 96/08484 and WO 97/33882 are incorporated herein by reference. Other
suitable classes of IBAT inhibitors are the 1,2-benzothiazepines, 1,4-benzothiazepines 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 (3R,5R)-3-butyl-
3-ethyl-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1 4-benzothiazepin-8-yl B-D-
glucopyranosiduronic acid (EP 864 582), Other suvitable IBAT inhibitors include one of:
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1-phenyl-1'-[N'-(carboxymethyl)
carbamoyljmethyl jcarbamoylmethoxy)-2,3 4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N"-
(carboxymethyl)carbamoyl}-4-hydrox ybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3 3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1"-phenyl-1-[N'-(2-
sulphoethyl)carbamoyllmethyl Jcarbamoylmethoxy)-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)carbamoyljmethyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N"-(2-sulphoethyl)carbamoyl}-
4-hydroxybenzyl }carbamoyimethoxy)-2,3,.4,5-tetrahydro-1,5-benzothiezepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-(2-sulphoethyl)
carbamoyl]-4-hydroxybenzyl jcarbamoylmethoxy)-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)carbamoyljbenzyl carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N"-(2-
carboxyethyl)carbamoyl]-4-hydroxybenzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
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1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N’-(5-carboxypeatyl)
carbamoylJbenzyl Jcarbamoyimethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(NV-{ (R)-a-[N"(2-carbox yethyl)carbamoyi)
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ a-[N*-(2-sulphoethyl)carbamoyl}-2-
fluorobenzyl }carbamoylmethoxy)-2,3.4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N"-(R){(2-hydroxy-1-
carboxyethyl)carbemoyl]benzyl } carbamoylmethoxy)-2,3 4, 5-tetrahydro-1,5-
benzothinzepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N*-(R)-(2-hydrox y-1-
carboxyethylcarbamoylJbenzy! jcarbamoyimethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
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)benzyljcarbamoylmethoxy -
2,3,4 5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-cthyl-5-phenyl-7-methylthio-8-(N-{ a-[N'{carboxymethyl)carbamoyl]
benzyl }carbamoyimethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-cthyl-5-phenyl-7-methylthio-8-(N-{ a-[N'-
{(cthoxy)(methyl)phosphoryl-methyl)carbamoyl]benzyi Jcarbemoylmethoxy)-2,3,4,5-
tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-cthyl-5-phenyl-7-methylthio-8-{ N-[(R)-a~(N'-{ 2-
[(hydroxy)(methyl)phosphoryl]ethyl}carbamoyl)benzyljcarbamoylmethaxy}-2,3,.4,5-
tetrahydro-1,5-benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-(2-methylthio-1-
carboxyethyl)carbamoyl]benzy] jcarbamoylmethoxy)-2,3 4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- { N-[(R)-a-(N"-{ 2-[(methy] {ethy])
phosphoryl]ethyl Jcarbamoyl)-4-hydroxybenzyl]carbamoylmethoxy)-2,3,4,5-tetrah ydro-
1,5-benzothiazepine;
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1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- { N-[(R)-a~(N'-{ 2-[(methyl)(hydroxy)
phosphoryl]ethyl jcarbamoyl)-4-hydroxybenzyl]carbamoylmethoxy}-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 Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methoxy-8-[N-{ (R)-a-[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)-a-[N-((R)-1-carboxy-2-
methylthio-ethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-S-phenyl-7-methylthio-8-(N-{ (R)-a-[N-((S)-1-carboxy-2-(R)-
hydroxypropyl)carbamoyl]-4-hydroxybenzyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-((S)-1-carboxy-2-
methylpropyl)carbamoyl]-4-hydroxybenzyl jcarbamoylmethoxy)-2,3.4,5-tetrahydro-1,2,5-
benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N<((S)-1-carboxybutyl)
carbemoyl}-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-a--[N-((S)-1-carboxypropyl)
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)-0-[N-((S)-1-carboxyethyl)
carbamoyljbenzyl jcarbamoylmethoxy)-2,3.4,5-tetrahydro-1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N<{((S)-1-carboxy-2-(R)-
hydroxypropyl)carbaroyl]benzyl }carbamoylmethoxy)-2,3.4,5-tetrahydro-1,2,5-
benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-(2-sulphoethyl)carbamoyl]-
4-hydroxybenzyl carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;
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1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-{(S)-1-
carboxyethyl)carbamoyl}-4-hydroxybenzyl }carbamoyimethoxy)-2,3 4,5-tetrahydro-1,2.5-
benzothiadiszepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-((R)-1-carboxy-2-
methylthioethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,.4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-{ (S)-1-{N-((S)-2-hydraxy-1-
carboxyethyl)carbamoyl]propyl jcarbamoylJbenzyl Jcarbamoylmethoxy)-2,3 ,4,5-
tetrahydro-1,2,5-benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-{(S)-1-carboxy-2-
methylpropyl)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5~
benzothiadiazepine;

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methyhthio-8-(N-{ (R)-0-[N-((S)-1-carboxypropyl)
carbamoyl]-4-hydroxybenzyl jcarbamoylmethoxy)-2,3 4,5-tetrahydro-1,2,5-
benzothiadiazepine;

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-(R/S)--{ N{1-(R)-2-(S)-1-hydroxy-1-
(3.4-dihydroxyphenyl)prop-2-yljcarbamoyl }memylmmoylmﬂhoxy]-

2,3 4,5-tetrahydro-1,2,S-benzothiadiazepine;
1,1-Dioxo-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)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepine; and

1 1-D10:o-3.3-d:butyl—5—phenyl—1—methylﬂuo—8-(N—l('R)-u-[N-(Z-(S)-S-(R)-JI-(R)-S-(R)-
2,3.4,5,6-pentahydroxyhexyl)carbamoyi]benzyl carbamoylmethaxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;

or a pharmaceutically acceptable selt, solvate, solvate of such 2 salt or a prodrug thereof.

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, solvate, solvate of such a
salt or a prodrug thereof, optionally topether with a pharmaceutically acceptable diluent or
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carrier, with the simultaneous, sequential or separate administration one or more of the
following agents sclected from:

a CETP (cholesteryl ester transfer protein) inhibitor, 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 azetidinones such as SCH 58235 and those
described in US 5,767,115 which are incorporated herein by reference;

a MTP (microsomal tranafer 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 and combination products, for example,
nicotinic acid (niacin), acipimox and niceritrol;

a phytosterol compound for example stanols;

probucol;

an anti-obesity compound for exampie orlistat (EP 129,748) and sibutramine (GB
2,184,122 and US 4,929,629);

an antihypertensive compound for example an angiotensin converting enzyme (ACE)
inhibitor, an angiotensin II receptor antagonist, an andrenergic blocker, an alpha
andrenergic blocker, a beta andrenergic blocker, a mixed alpha/beta andrenergic blocker,
an andrenergic stimulant, calcium channel blocker, an AT-1 blocker, a saluretic, a diuretic
or a vasodilator;

a CB1 antagonist or inverse agonist for example as described in WOO01/70700 and EP
65635 ;

a Melanin concentrating hormone (MCH) antagonist;

& PDK inhibitor; or

modulators of nuclear receptors for example LXR, FXR, RXR, and RORalpha;

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.

Particular ACE inhibitors or pharmaceutically acceptable galts, 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:
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alacepril, alatriopril, altiopril calcium, ancovenin, benazepril, benazepril hydrochlorids,
benazeprilat, benzoylcaptopril, captopril, captopril-cysteine, captopril-glutathione,
ceranapiil, ceranopril, ceronapril, cilazapril, cilazaprilat, delapril, delapril-diacid, enalapril,
enalaprilat, enapril, epicaptopril, foroxymithine, fosfenopril, fosenopril, fosenopril sodium,
fosinopril, fosinopril sodium, fosinoprilat, fosinoprilic acid, glycopril, hemorphin-4,
idrepril, imidapril, indolapril, indolaprilat, libenzapril, lisinopril, lyciumin A, lyciumin B,
mixanpril, moexipril, moexiprilat, moveltipril, muracein A, muracein B, muracein C,
pentopril, perindopril, perindoprilat, pivalopsil, pivopril, quinapril, quinapril hydrochloride,
quinaprilat, ramipril, ramiprilat, spirapril, spirapril hydrochloride, spiraprilat, spiropril,
spiropril hydrochloride, temocapril, temocapri] hydrochloride, teprotids, trandolapril,
trandolaprilat, utibapril, zabicipril, zabiciprilat, zofenopril and zofenoprilat. Preferred ACE
inhibitors for use in the present invention are ramipril, ramiprilat, lisinopril, enalapril and
enalaprilat. More preferred ACE inhibitors for uses in the present invention are ramipril
and ramiprilat.

Preferred angiotensin II antagomists, pharmaceutically acceptable salts, solvates, solvate of
such salts or a prodrugs thereof for use in combination with a compound of formula I
include, but are not limited to, compounds: candesartan, candesartan cilexetil, losartan,
valsartan, irbesartan, tasosartan, telmisartan and eprosartan. Particularly preferred
angiotensin II antagonists or pharmaceutically acceptable derivatives thereof for use in the
present invention are candesartan and candesartan cilexetil.

Therefore in an additional feature of the invention, there is provided a method for for the
treatment of type 2 diabetes and its associated complications in a warm-blooded animal,
such as man, in need of such treatment which comprises administering to said animal an
cffective amount of a compound of formula L, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof in simultaneous, sequential or scparate
administration with an effective amount of one the other compounds described in this
combination section, or a pharmaceutically acceptable salt, solvate, solvate of such a salt
or a prodrug thereof,
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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 administeing to said animal an effective amount of a
compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof in simuitaneous, sequential or separate administration with an
effective amount of one the other 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, solvate, solvate of such a salt or a prodrug thereof, and one of the other compounds
described in this combination section or a phanmaceutically 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, solvate, solvate of such a
salt or a prodrug thereof, and one of the other compounds described in this combination
section ar 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
a salt or a prodrug thereof, in a first unit dosage form;

b) one of the other compounds described in this combination section or & pharmaceutically
acceptable galt, 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:

———
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a) a compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such
a salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or camier,
in a 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

¢) 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, solvate, solvate of such a salt ora
prodrug thereof, and one of the other compounds described in this combination section, or
& 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 metsbolic syndrome or
type 2 diabetes 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, solvate, solvate of such a salt ora
prodrug 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 agpect 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, solvate, solvate of such a salt or a prodrug
thereof, optionally together with a pharmaceutically acceptable diluent or camier, with the
simultancous, 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.
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Examples

'H NMR and "*C NMR measurements were performed on a Varian Mercury 300 or
Varian UNITY plus 400, 500 or 600 spectrometers, operating at 'H frequencies of 300,
400, 500 and 600 MHz, respectively, and at '’C frequencies of 75, 100, 125 and 150 MHz,
respectively. Measurements were made on the delta scale (5).

Unleas otherwise stated, chemical shifts are given in ppm with the solvent as
intemnal standard.

Abbreviations
DMSO  dimethyl sulfoxide
EtOAc  cthyl acetate
DMF N,N-dimethylformamide
THE tetrahydrofuran
MeCN acetonitrile
McOH  methanol

TFA trifluoroacetic acid
NH,OAc ammonium acetate
t triplet

] ginglet

d doublet

q quartet

m multiplet

bs broad singlet
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1-(2-Chloroethyl)-4-chlorobenzene (0.700 g, 4.00 mmol), thioacetic acid (0.320 g, 4.20
mmol) and triethylamine (0,425 g, 4.20 mmol) were dissolved in MeOH (8 ml). The
solution was warmed with microwaves for 900 seconds at 150 °C. The mixture was used in
the next step without purification.

(ii) 2-{[2{4-Chloropheny]ethyllthio}-3-{4-(2-{4-

AN YS!

0.8 mJ (0.400 mmol) of the mixture
from the reaction step above was added under stirring sodium methanethiolate (56.5 mg,
0.800 mmol) in MeOH (0.2 ml). After an hour methyl 2-chloro-3-[4-(2-{4-
[(methylsulfonyl)oxylphenoxy)ethyl)phenyl}propanoate (0.200 g, 0.484 mmol, prepared
as described in Exampie 2) in acetonitrile (0.800 ml) was added. The mixture was stirred
for 16 h under an argon atmosphere and then centrifuged under vacuum at 35 °C. 2 ml 0.5
M LiOH solution (THF/water 7:1) was added and the mixture was stirred vigorously for 20
h. Afier acidification with 12 M HC] (100 k) the stirring was continued for another hour.
The crude product was filtered through a Teflon™ filter and further purified using
preparative HPLC (0.2 % TFA/MeCN, gradient). The pooled fractions were centrifuged
under vacuum giving 18 mg of the desired product (yield 7%).

"H-NMR (400 MHz, CDCly): 2.75-2.95 (m, SH), 3.06 (t, 2H), 3.10 (s, 3H), 3.16 (dd, 1H),
3.45 (dd, 1H), 4.14 (d, 2H), 6.87 (d, 2H), 7.05 (d, 2H), 7.11-7.27 (m, BH).

(iii) (-}-2-{[2-(4-chlorophenyllethyllthio}-3-{4-(2-{4{(methvisulfonyl)oxyl]-
I ethyDiphenyl] T

The (-)-enantiomer of 2-{ [2-(4-chlorophenyDethyl]thio}-3-[4-(2-{4-[(methylsulfonyl)-
oxy]phenoxy}ethyl)phenyl]propanoic acid was scparated from the racemate by chiral
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chromatography. A Chiralpak AD JF003 (250 x 20 mm i.d.) column was used and
ethanol/formic acid 100/0.1% as mobile phase. The racemate (2 g) was dissolved in

ethanol (20 mg/ml) and was injected onto the column. The first eluting peak was collected -

and UV-detected The product (0.9 g) was obtained with an enantiomeric purity = 99.2%.
The optical rotation was found to be [a]*’p = -29° by dissolving the enantiomer in ethanol
to give a concentration of 0.5 g/100ml. The optical rotation was measured at 20 °C using
the sodium line at 589 nm.

"H NMR (500 MHz, CDy0OD): 7.18-7.25 (6H, m), 7.15 (2H, d), 7.13 (2H, d), 4.16 (2H, 1),
3.45 (1H, 1), 3.14 (3H, =), 3.11 (1H, m), 3.04 (2H, 1), 2.77-2.90 (5H m).

Exsmple 2

2- jo}- 4

methyl ic geid
(i) Methyl 2-chloro-3-f4-(2-hydroxyethyl)phenyllpropanopte

2-(4-Aminophenyl)ethanol (11g, 81mmol) and 32ml canc HC] was dissolved in acetone
and cooled to 0°C. Sodium nitrite (5.6g, 81mmol) in 20m] water was added dropwise. The
temperature was kept under 0°C. After one hour, methyl acrylate (70g, 808mmol) and Cul
(1.6g, 8mmol) were added (<0°C). The reaction mixture was stirred at room temperature
ovemight,

The solvent was evaporated and water was added. The water phase was extracted three
times with EtOAc, the organic phases were pooled and washed with water, dried (MgSOy)
and evaporated under reduced pressure, The crude product was purified by flash
chromatography using a 65:35 mixture of EtOAc and heptane as eluent. Further
purification by preparative HPLC (using a gradient of CHsCN/ 5%CH;CN-waterphase
containing 0.1M NH,OAc as eluent) gave 9.7g product (yield 49%) as an oil.

'HNMR ( 400MHz, CDCls): 2.84 (t, 3H), 3.15 (dd, 1H), 3.35 (dd, 1H), 3.75 (s, 3H), 3.84
(t. 3H), 4.43 (¢, 1H), 7.17 (d, 4H)
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Triphenylphosphine (2.4g, 9mmol) was added to a solution of methyl 2-chloro-3-[4-(2-
hydroxyethyl)phenyljpropanoate (2.1g, 8.5mmol) and 4-(benzyloxy)phenol (1.7g, 8mmol)
in 20ml toluene under nitrogen atmosphere. The solution was warmed to 55°C and
diisopropy] azodicarboxylate (1.8, 9mmol) was added. The reaction mixture was stirred at
55°C overnight.

The mixture was allowed to coal and the solvent was evaporated under reduced pressure.
The crude product was purified by flash chromatography using 2 80:20 mixture of heptane
and BtOAc as cluent to yield 2.28g of the desired product (yield 619%) as colourless
crystals.

'HNMR (400MHz, CDCls ): 3.05 (t, 2H), 3.16 (dd, 1H), 3.36 (dd, 1H), 3.75 (s, 3H), 4.12
(1, 2H), 445 (1, 1H), 5.01 (s, 2H), 6.82 (m, 2H), 6.90 (m, 2K), 7.13-7.27 (m, 4H), 7.29-
7.47 (m, SH).

(iii) M

Methyl 3-(4-(2-[4-(benzyloxy)phenoxyjethyi} phenyl)-2-chloropropancate (1.0g,

2. 4mmol) and dimethy] sulfide (0.9g, 14mmol) was dissolved in 60ml CH;Cla. Boron
trifluoride etherate (2.0g, 14mmol) was added droppwise to the stirred solution. The
reaction mixture was stinmred for two days at room temperature. Another equivalent (0.4g,
2.87mmol) boron trifluoride etherate was added and the stirring was continued overnight.
Waler was added. The phases were separated and the aqueous phase was extracted twice
with CH;Cl;. The organic phases were pooled, washed (water, brine), dried (Na;SO,) and
evaporated under reduced pressure. Futher purification by preparative HPLC using a
gradient of CHaCN/ 5% CHyCN-waterphase containing 0.1M NH,OAc gave 0.55g of the
desired product (yield 52%) as en oil.

'HNMR (400MHz, CDCl, ): 3.04 (t, 2H), 3.16 (dd, 1H), 3.35 (dd, 1H), 3.75 (s, 3H), 4.10
(t, 2H), 4.40 (¢, 1H), 6.75 (m, 4H), 7.12-7.29 (m, 4H).
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@iv) -[4 4- Isul xylph Nphenyl n

Methyl 2-chloro-3-{4-[2-(4-hydroxyphenoxy)ethyl]phenyl } propenoate (334mg, 1.0mmol)
and triethylamine (303mg, 3.0mmol) was dissolved in 20ml dichlormethane and cooled to
-20°C under nitrogen atmosphere. Methanesulfonyl chloride (114mg, 1.0mmol) was added
dropwise. The mixture was allowed to reach room temperature. After 2 hours
dichlormethene was added, the mixture was washed (water, brine), dried (Ne;SO4) and
evaporated under reduced pressure to yield 394mg pure product (yield 96%).

'HNMR (400MEHz, CDCl3 ): 3.02-3.11 (m,5H), 3.15 (dd, 1H), 3.35 (dd,1H), 3.74 (s, 3H),
4.14 (1, 2H), 4.44 (t, 1H), 5.29 (8, 2H), 6.88 (d, 2H), 7.14-7.25 (m, 6H).

(v) Methyl 2-({2-[4-(benzyloxy)phenyllethyl jthio)-3-[4-(2-{4-
methyls ethyl)phenyl

2-[4-(Benzyloxy)phenyl]ethanethiol (334mg, 1.4mmol), methyl 2-chloro-3-[4-(2-{4-
[(methylsulfonyloxylphenoxy}ethyl)phenyl]propanoate (394mg, 0.95mmol ) and
potassium carbonate (189mg, 1.4mmol) were dissolved in 14ml dry DMF and stirred under
nitrogen atmosphere st room temperature overnight.

The solvent was evaporated under reduced pressure and the residue was dissolved in
toluene. The organic phase was washed (water, brine), dried (MgSOy) and evaporated.
Futher purification by preparative HPLC using a gradient of CH;CN/5% CH3;CN-
waterphase containing 0.1M NH,OAc gave 477mg of the desired product (yield 75%).
"HNMR (400MHz, CDCl; ): 2.76-2.89 (m, 4H), 2.95 (dd, 1H), 3.09 (m,5H), 3.20 (dd, 1H),
3.53 (m, 1H), 3.70 (s, 3H), 4.15 (1, 2H), 5.06 (s, 2H), 6.91 (m, 4H), 7.07-7.24 (m, 8H),
7.31-7.48 (m, SH).

(vi) Methyl 2-{[2-(4-] lithio}-3-[4-(2-{4-

fonyllox enoxylethyl oate

To a solution of methyl 2-({2-[4-(benzyloxy)phenyl)ethyl }thio)-3-[4-(2-{4-
[(methylsulfonyl)oxy]phenoxy}ethyl)phenyl]propanoate (477mg, 0.8mmol) and 15ml
dichlormethane, dimethy] sulfide (239mg, 3.8mol) and boron triflucride etherate (545mg,
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3.8mmol) were added. After 18 hours of stirring water was added to the reaction. The
phases were separated and the aqueous phase was extracted twice with dichlormethane.
The organic phases were pooled, dried (MgS0,) and evaporated under reduced pressure.
274mg of the desired product (yield 67%) was obtained as an oil.

THNMR (400MHz, CDCly): 2.70-2.85 (m, 4H), 2.91 (dd, 1H), 3.05 (t, 2H), 3.10 (s, 3H),
3.17 (dd, 1H), 3.49 (m, 1H), 3.68 (s, 3H), 4.13 (t, 2H), 6.72 (d, ZH), 6.87 (d, 2H), 6.99 (d,
2H), 7.10-7.22 (m, 6H)

(vii) 2-12-(4-Hydroxyphenvlethyllthio}-3-[4-(2-{4-{(methylsuifonylloxy]-
; lethyobenyl] ic acid

Methyl 2-{[2-(4-hydroxyphenyl)ethyl]thio}-3-[4-(2-{4-[(methylsulfonyl)oxyJphenoxy }-
cthyl)phenyl}propanoate (105mg, 0.2mmol) was dissolved in 6.5m] of a 7:1 mixture of
THF and water and cooled on an ice-bath. Lithium hydroxide (9.4mg, 0.4mmol ) was
added. Water was added to the reaction mixture after 24 hours of stirring at room
temperature. The THF was evaporated under reduced pressure and the residue was
scidified with 1M hydrochloric acid. The water phase was extracted with EtOAc (x3), the
organic phases were pooled, washed (water, brine), dried (MgSO,) and evaporated. The
crude product was purified using preparative HFLC (eluent: CH;CN / 5% CH;CN-

_ waterphase containing 0.1M NH,OAc) to give 74mg of the desired product (yield 97%) as

'HNMR (400MHz, CDCly): 2.68-2.95 (m, SH), 3.05 (t, 2H), 3.10 (s, 3H), 3.17 (dd, 1H),
3.47 (m, 1H), 4.12 (t, 2H), 6.70 (d, 2H), 6.86 (d, 2H), 6.97 (d , 2H), 7.12-7.21 (m, 6H).

3CNMR (100MHz, CDCly): 33.8, 35.1, 35.5, 37.2, 37.3,48.1, 69.3, 115.6, 115.8, 123.3,
129.3, 1294, 1299, 132.3, 136.2, 136.9, 142.8, 1544, 158.0, 177.2.

(viii) (-}-2-{[2-(4-hydroxyphenylethyi]thio }-3-[4(2-{4-
gul ic acid

The racemate of 2-{[2-(4-hydroxyphenyl)ethyl]thio}-3-[4-(2-{ 4-[(methylsulfonyl)-
oxylphenoxy)ethyl)phenyl]propancic acid was separated into its enantiomers using chiral
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chromatography. A Chiralpak AD JDBO1+ AS003 (336 x 100 mm i.d.) and ethanol/formic
acid 100/0.01% was used as mobile phase. The racemate (9 g) was dissolved in ethanol
and injected onto the colurnn, The first eluting peak was collected and UV-detected. The
product (4.1 g) was obtained with an enantiomeric purity >99%. The optical rotation was
found to be [a]®p = -33° by dissolving the enantiomer in methanol to give a concentration
of 0.64 g/100m). The optical rotation was measured at 20 °C usging the sodium line at 589
nm.

'H NMR (500 MHz, CDyOD): 7.17-7.22 (6H, m), 6.99 (2H, d), 6.94 (2H, d), 6.69 (2H, d),
4.17 (2H, t), 3.46 (1H, 1), 3.16 (3H, ), 3.13 (1K, dd), 3.05 (2H, t), 2.69-2.88 (5H, m).

Example
2-{[2-{4-F1 Iithio}-3- 4- 1sulfonyl -
eth ic acid

() [2-{4-fluorophenylethyllcthancthioate

To a solution of DMF (60ml) and thioacetic acid (2.1g, 28mmol), cooled in an ice-bath,
was added cesium carbonate (9.1g, 28mmol). The reaction mixture immediately tumed
orange. 1-(2-Chlorocthyl)-4-fluorobenzene (4g, 25mmol) was added, the ice-bath was
removed and the reaction was stired overnight. The solvent was evaporated and the
regidue was dissolved in BtOAc. The organic phase was washed (water), dried (NaSO,)
and evaporated under reduced pressure to yield 5g (99%) of the desired product as an oil.
'HNMR (400MHz, CDCl5): 2.33 (s, 3H), 2.83 (t, 2H), 3.09 (t, 2H), 6.98 (t, 2H), 7.17 (m,
2H).

BCNMR (100MHz, CDCls): 30.8, 30.9, 35.3, 115.4, 115.6, 130.2, 130.3, 135.9, 160.7,
195.8.

(ii) Methyl 2- £l enyl Ithio}-3-[4 4 lsulfonyl henoxy}-
gthyl)phenyllpropanoate

[2-(4-Fluorophenyl)ethyl]ethanethioate (96mg, 0.48mmol) was dissolved in 1ml methanol
under nitrogen atmosphere. To this slurry was added sodium methanethiolate (33.9mg,
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0.48mmol ). After 30 minutes of stirring methyl 2-chloro-3-[4-(2-{4-[(methylsulfonyl)-
oxy]phenoxy Jethyl)phenyljpropanoate (200mg, 0.48mmol) dissolved in 2ml CHyCN was
added. The resulting mixture was stirred ovemnight.

The solvent was evaporated and the residue was dissolved in EtOAc. The organic phase
was washed (water), dried (MgSO,) and evaporated under reduced pressure.

Futher purification by preperative HPLC (using a gradient of CHyCN / S%CHs;CN-
waterphase containing 0.JM NH.OAc) gave 82mg of the desired product (yield 32%).
'HNMR (500MHz, CDCl, ): 2.82-3.00 (m, 5H), 3.10 (t, 2H), 3.14 (s, 3H), 3.22 (dd, 1H),
3.53 (m, 1H), 3.72 (s, 3H), 4.18 (t, 2H), 6.92 (d, 2H), 7.0 (t, 2H), 7.15 (m, 4H), 7.23 (m,
4H),

(iii) 2-{[2-(4-Fluorophenylethyllthio}-3-[4-{2-{4- [(methylsulfonylloxy]-
phenoxylethylipheayllpropanoic acid

Methyl 2-{{2-(4-fluorophenyl)ethyl]thio }-3-[4-(2- {4-[(methylsulfonyloxy}-

phenoxy }ethyl)phenyl]propanocate (77mg, 0.14mmol) was dissolved in 2.5ml of a 4:1
mixture of THF and water and cooled on an ice-bath. Lithium hydroxide (6.9mg.
0.29mmol) was added. Water was added after 2 days of stirring at room temperature. The
THF was eveporated under reduced pressure. The agueous phase was acidified with 1M
HCI and extracted with EtOAc three times. The organic phases were pooled, washed
(water, brine), dried (MgSOy) and evaporated. The crude product was purified using
preparative HPLC (eluent: CH3CN / 5% CHyCN-waterphase containing 0.1M NH,Oec).
24mg of the desired product (yield 30%) was obtained as an oil.

'HNMR (500MHz, CDCI3): 2.82-3.00 (m, SH), 3.10 (t, 2H), 3.14 (s, 3H), 3.21 (dd, 1H),
3.52 (m, 1H), 4.18 (t, 2H), 6.90 (d, 2H), 6.99 (t, 2H), 7.13 (m, 2H), 7.16-7.26 (m, 6H).
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Formulations
Compounds were dissolved in DMSO to obtain 16 mM stock solutions. Before assays,
stock solutions were further diluted in DMSO and culture media.

GENERAL CHEMICALS AND REAGENTS
Luciferase assay reagent was purchased from Packard, USA. Restriction Enzymes were
from Boehringer and Vent polymerase from New England Biolabs.

CELL LINES AND CELL CULTURE CONDITIONS

U2-08, (Osteogenic sarcoma, Human) was purchased from ATOC, USA. Celis were
expanded and refrozen in batches from passage number six. Cells were cultured in
Dulbecco’s modified Eagle medium (DMEM) with 25 mM glucose, 2 mM glutamine or 4
mM L-alanyl-L-glutamine,10% fetal calf serum, st 5% CO,. Phosphate buffered saline
(PBS) without addition of calcium or magnesium was used. All cell culture reagents were
from Gibco (USA) and 96-well cell culture plates were purchased from Wallach.

PLASMID CONSTRUCTS FOR HETEROLOGOUS EXPRESSION

Standard recombinant DNA techniques were carried out as described by Ausubel (7). The
Luciferase reporter vector, pPGLSUAS (clone consists of five copies of the GAL4 DNA
binding sequence, 5*-CGACGGAGTACTGTCCTCCGAGCT-3", cloned into the
SacI/Xhol sites of pGL3-Promoter (Promega). The SacI/Xhol fragment carrying the UAS
sites was constructed using annealed overlapping o]igonucll_aoﬁdes.

Expression vectors used are based upon pSG5 (Stratagene). All vectors contain an
EcoRI/Nhel fragment encoding the DNA binding domain of GAL4 {(encoding amino acid
positions 1-145 of database accession number P04386) followed by an in-frame fusion to a
fragment encoding the nucleer localisation sequence from T antigen of Polyoma Virus.
The nuclear localisation sequence was constructed using annealed overlapping
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oligonucleotides creating Nhel/Kpnl sticky ends
(5°-CTAGCGCTCCTAGAAGAAACGCAAGGTTGGTAC-13"). The ligand binding
domains from human and mouse PPARG and human and mouse PPARy were PCR
amplified as Kpnl/BamHI fragments and cloned in frame to the GAL4 DNA binding
domain and the nuclear Jocalisation sequence. The sequence of all plasmid constructs used
were confirmed by sequencing.

The following expression vectors were used for transient transfections:

vector encoded PPAR subtype sequence reference’
pSGGALLPPa buman PPARG, $74349, nt 6251530
pSGGALmPPa murine PPARG X57638, nt 668-1573
pSGGALNPPg buman PPARY U63415, nt 613-1518
pSGGALmPPg murine PPARY UO9138, nt 652-1577

1 refers to nucleotide positions of data base entry used to express the ligand binding
domain.

TRANSIENT TRANSFECTIONS

Frozen stocks of cells from passage number six were thawed and expanded to passage
number eight befare transfections. Confluent cells were trypsinised, washed and pelieted
by centrifugation at 270xg for 2 minutes. The cell pellet was resuspended in cold PBS to a
cell concentration of about 18 x 10* cells/ml. After addition of DNA, the cell suspension
was incubated on ice for approximately 5 minutes before electroporation at 230 V, 960 uF
in Biorad's Gene Pulser™ in 0.5 ml batches. A total of 50 ug DNA was added to each
batch of 0.5 ml cells, including 2.5 ug expression vector, 25 ug reporter vector and 22.5 ug
unspecific DNA (pBluescript, Stratagene).
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After electroporation, cells were diluted to a concentration of 320'000 cells/ml in DMEM
without phenol red, and approximately 25'000 cells/well were seeded in 96-well plates. In
order to allow cells to recover, seeded plates were incubated at 37°C for 3-4 hours before
addition of test compounds. In assays for PPARG, the cell medium was supplemented with
regin-charcoal stripped fetal calf serum (FCS) in order to avoid background activation by
farty acid components of the FCS. The resin-charcoal stripped FCS was produced as
follows; for 500 ml of heat-inactivated FCS, 10 g charcoal and 25 g Bio-Rad Analytical
Grade Anion Exchange Resin 200-400 mesh were added, and the solution was kept on a
magnetic stirrer at room temperature over night. The following day, the FCS was
centrifuged and the stripping procedure was repeated for 4-6 hours. After the second
treatment, the FCS was centrifuged and filter sterilised in order to remove remnants of
charcoal &nd resin.

ASSAY PROCEDURE

Stock solutions of compounds in DMSO were diluted in appropriate concentration ranges
in master plates. From master plates, compounds were diluted in culture media to obtain
test compound solutions for final doses.

After adjustment of the amount of cell medium to 75 gl in each well, 50 ul test compound
solution was added. Transiently transfected cells were exposed to compounds for about 24
hours before the luciferase detection assay was performed. For luciferase assays, 100 ul of
assay reagent was added manually to each well and plates were left for approximately 20
minutes in order to allow lysis of the cells. After lysis, luciferase activity was measured in
a 1420 Multiwell counter, Victor, from Wallach.

Reference compounds

The TZD pioglitazone was used as reference substance for activation of both human and
murine PPARY. 5,8,11,14-Eicosatetrayonic acid (ETYA) was used as reference substance
for human PPARc.
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Calculations and analysis

For calculation of ECsq values, a concentration-effect curve was established. Values used
were derived from the average of two or three independent measurements (after subtraction
of the background average value) and were expressed as the percentage of the maximal
activation obtained by the reference compound. Values were plotted against the logarithm
of the test compound concentration. ECsq values were estimated by linear intercalation
between the data points and calculating the concentration required to achieve 50% of the
maximal activation obtained by the reference compound.

The compounds of formula I have an ECsp of less than Spumol/l for PPARa and particular
compounds have an ECsg of less than 1.0umol/l. Additionally in particular compounds the
ratio of the ECsp (PPARY) : ECg (PPARG) is greater than 25:1. It i believed that this
ratio is important with respect to the pharmacological ectivity of the compounds and to
their therapeutic profile.

In addition the compounds of the present invention exhibit improved DMPK (Drug
Metabolism and Pharmacokinetic) properties for example they exhibit improved metabolic
stability in vitro. The compounds also have a promising toxicological profile.
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1. A compound of formula I
R 1

? \/\Q/T\CO,H
SO,CH, I

wherein R! represents chloro, fluoro or hydroxy as well as optical isomers end racemates
thereof as well as pharmaceutically acceptable salts, prodrugs, solvates and crystalline
forms thereof. :

2. A compound selected from

2-{ [2-(4-chlorophenylethyl]thio} -3-[4-(2- {4-{(methylsulfonyl)oxy}-
phenoxy}ethyl)phenyljpropanoic acid;

2-{[2«(4-hydroxyphenyl)ethyl]thio }-3-[4-(2-{4-{(methylsulfonyl)oxy]-
phenoxy}ethyl)phenyl]propanoic acid; and
2-{[2{(4-flucrophenyl)ethyl]thio}-3-[4-(2-{4- [(methylsulfonyl)oxy)-
phenoxy}ethyl)phenyl]propanoic acid;

and pharmaceutically acceptable salts, prodrugs, solvates and crystalline forms thereof.

3. The compound (-)-2-{ [2-(4-chlorophenyl)ethyl]thio}-3-[4-(2-{4-
[(methylsulfonyl)oxy]-phenoxy ) ethyl)phenyl]propanoic acid.
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4. The compound (-)-2-{[2-(4-hydroxyphenyl)ethyl]thio}-3-[4-(2-{4-
[(methylsulfonyl)oxy]-phenoxy}ethyl)phenyl]propanaic acid.

5. The (R)- enantiomer or the (S)- enantiomer of 2-{[2-(4-fluorophenyl)ethyl]thio}-3-[4-
(2-{4- [(methylsulfonyl)oxy]-phenoxy Jethyl)phenyl]propanoic acid.

6. A pharmaceutical farroulation compriting a compoumd accarding to any one of claims
1to5 in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers.

7. A pharmaceutical formulation comprising a compound according to any one of claims
1-5 in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers.

8. A method of treating or preventing lipid disorders (dyslipidemia) whether or not
associated with insulin resistance comprising the administration of a compound according
to any one of claims 1-5 to a mammal in need thereof.

9. The use of a compound according to any one of claims 1-5 in the manufacture of a
medicament for the treatment of lipid disorders (dyslipidemia) whether or not associated
with insulin resistance.

10. A method of treating or preventing type 2 diabetes comprising the administration of an

effective amount of a compound of formula I according to any one of claims 1-5to a
mammal in need thereof.

11. A process to prepare compounds of formula I reacting & compound of formula I
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in which R'is as previously defined and represents R? represents a protecting group for
carboxylic hydroxy group with a de-protecting reagent.

12. A compound of formula IT
1

s
?/@/ o COR?

SO,CH, "

wherein R! is as previously described and R? represents a protecting group for carboxylic
hydroxy.

13. A compound of formula I

/@ o \/\Q\i

? COR2
SO,CH, n
in which R? is as previously defined and X is a leaving group .

14. A phammaceutical composition comprising a compound as claimed in any one of
claims 1 to 5 combined with another therapeutic agent that is useful in the treatment of
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disorders associated with the development and progreas of atherosclerosis such as
hypertension, hyperlipidaemies, dyslipidaemias, diabetes and obesity.

15. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 5 combined with another PPAR modulating agent.

16. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 5 combined with a cholesterol-lowering agent.

17. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 5 combined with a HMG-CoA reductase inhibitor.

18. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 5 combined with atorvastatin or a pharmaceutically acceptable salt, solvate,
crystalline form or prodrug thereof.

19. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 5 combined with rosuvastatin or a pharmaceutically acceptable salt thereof.

20. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 5 combined with an IBAT inhibitor.

21. A pharmaceutical composition according to claim 20 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]methyt }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-{N"-
(carboxymethyl)carbamoyl]-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1"-phenyl-1'-[N"-(2-
sulphoethyl)carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
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1,1-dioxo-3-butyl-3-cthyl-5-phenyi-7-methylthio-8-(N-{ (R)-1'-phenyl-1'-[N'<(2-
sulphoethyl)carbamoylJmethyl } carbamoylmethoxy)-2,3 4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (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)-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)-a-[N'<(2-
carboxyethyl)carbamoy!]benzyl }carbamoyimethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-(2-
carboxyethyl)carbarnoyl]-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)-a-[N"{5-carboxypentyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-(2-carbox yethyl)carbamoyl]
benzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ a-[N"-(2-sulphoethyl )carbamoyl}-2-
fluorobenzyl jcarbamoyimethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-cthyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N"-(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl]benzyl jcarbamoylmethoxy)-2,3.4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-(R)(2-hydroxy-1-
carboxyethyl)carbamoyl]benzyl }carbamoyimethoxy)-2,3,4,5-tetrahydro-1,5-
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- { N-[(R)-a-(N"-{ (R)-1-[N"{R)-(2-hydroxy-
1-carbox yethyl)carbamoyl]-2-hydrox yethyl jcarbamoyl)benzylJcarbamoylmethoxy}-
2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ a-[N"(carboxymethyl)carbamoy]l]
benzyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ a-[N"-
((ethoxy)(methyl)phosphoryl-methyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-
tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-cthyl-S-phenyl-7-methylthio-8-{ N-[(R)-a-(N"-{ 2-
[(hydroxy)(methyl)phosphorylethyl }carbamoyl)benzyl]carbamoylmethoxy}-2,3,4,5-
tetrahydro-1,5-benzothiazepine;

1,1-diaxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N"-(2-methykthio-1-
carboxyethyl)carbamoyljbenzyl jcarbamoyimethoxy)-2,3.4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- { N-[(R)--(N"-{ 2-[ (methy] Xethyl)
phosphoryl]ethyl }carbamoyl)-4-hydroxybenzyl]carbamoyimethoxy}-2,3,4,5-tctrahydro-
1,5-benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N{(R)-0-(N"-{ 2-[ (methyl)(hydroxy)
phosphoryl]ethyl}carbamoyl)-4-hydroxybenzyljcarbamoylmethoxy}-2,3.4,5-tetrahydro-
1,5-benzothiazepine;

1,1-diox0-3,3-dibutyl-5-phenyl-7-methyithio-8-(N-{ (R)-a-[(R)-N"-(2-methylsulphinyl-1-
carboxyethylcarbamoylbenzyl jcarbamoylmethaxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methoxy-8-[N-{ (R)-a-[N'(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl jcarbamoylmethoxy]-2,3 4,5-tetrahydro-1,5-benzothiszepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N<{(R)-1-carboxy-2-
methylthio-ethyl)carbamoyl]-4-hydraxybenzyl  carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;

},1-diox0-3,3-dibutyl-5-phenyl-7-methyithio-8-(N-{ (R)-a-[N{((S)-1-carboxy-2-(R)-
hydroxypropyl)carbamoyl]-4-hydroxybenzyl carbamoylmethoxy)-2,3 4,5-tetrahydro-
1,2,5-benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-S-phenyl-7-methylthio-8-(N-{ (R)--[N-((S)-1-carboxy-2-
methylpropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzathiadiazepine,
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1,1-dioxo-3,3-dibutyl-5-phenyi-7-methyithio-8-(N-{ (R)-a-[N-((S)-1-carboxybutyl)
carbamoyl]-4-hydroxybenzyl 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-carboxypropyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrehydro-1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-((S)-1-carboxyethyl)
carbamoyl]Jbenzyl jcarbamoylmethoxy)-2,3 4, 5-tetrahydro-1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-S-phenyl-7-methylthio-8-(N-{ (R)-a-[N-((S)-1-carboxy-2-(R)-
hydroxypropyl)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)-a-[N-(2-sulphoethyl)carhamoyl]-
4-hydroxybenzyl }carbamoylmethoxy)-2,3,.4,5-tetrahydro-1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methyithio-8-(N-{ (R)-a-[N-((S)-1-
carboxyethyl)carbamoyi]-4-hydroxybenzyl ) carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-B-(N-{ (R)-0-[N-((R)-1-carboxy-2-
methylthioethyl)carbamoyl]benzyl j carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-at-[N-{ (S)-1-[N-((5)-2-hydroxy-1-
carboxyethyl)carbamoy!Jpropyl jcarbamoylJbenzyl carbamoylmethoxy)-2,3.4.5-
tetrshydro-1,2,5-benzothiadiazepine;

1,1-diox0-3,3-dibutyl-S-phenyl-7-methylthio-8-(N-{ (R)-a-[N-((S)-1-carboxy-2-
methylpropyl)carbamoyl]benzyl }carbamoyimethoxy)-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-carboxypropyl)
carbamoyl]-4-hydroxybenzyl jcarbamoylimethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;

1,1-Dioxo-3,3-dibuty]-5-phenyl-7-methylthio-8-[N{(R/S)-a-{ N-[1-(R)-2-(S)-1-hydroxy-1-
{3,4-dihydroxyphenyl)prop-2-yl]Jcarbamoyl } -4-hydrox ybenzyl)carbamoylmethoxyl-
2,3,4,5-tetrahydro-1,2.5-benzothiadiazepine;
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1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-(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-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ R )-o-{N-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3A,5,6-pentahydroxyhexyl)carbamoyl]benzyl } carbamoyimethoxy)-2,3,4,5-tetrah ydro-
1,2,5-benzothiadiazepine;

or a pharmaceutically acceptable sait, solvate, solvate of such a salt or a prodrug thereof.
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FURTHER INFORMATION CONTINUED FROM  PCTASA 210

Continuation of Box 1.2
Claims Nos.: 1-21 (in part)

The scope of claims 1~21, in as far as the expressions "prodrug®,
"protecting group" and "leaving group" are concerned, 15 30 unclear
(Article 6 PCT) that a meaningful International Search 1s not possible
with regard to these exprassions. Nevertheless the search was complete
for compounds of claims 12 and 13 in which the protecting group R2 1s a
methoxy group and for compounds of claim 13 1n which the leaving group
is a chorine atom.

The applicant’s attention 1s drawn to the fact that claims relating te
inventions in respect of which no international search report has been

- established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority 1s
normally not to carry out & preliminary examination on matter which has
not bean searched. This 15 the case irrespective of whether or not the
claims are apended following receipt of the search report or during any
Chapter II procedure. if the application proceeds into the regional phase
before the EFO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.5),
should the problems which led to the Article 17(2) declaration be
overcome.
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Box| Observetions whare cortain clsims wers found insesrchabls (Continuation of Item 1 of first shest)

Thia intamationsl Saarch Report has not besn establshed in respect of cartain claims under Aricie 17(2)(a) for the following reasone:

1. m Claima Nos.:
bacause they raiate 10 subject maier not required to ba searchad by this Authority, namaly: .
Although claims 8,10 are directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged effects of the
compound/composition.

2 m Cialma Nos.: . 1-21 (in part)
mm:bmuhmumnmwmﬂhhmmbm

see FURTHER INFORMATION sheet PCT/1SA/210

3 [] cainemos: :
because they &7e dependsnt ciaima and arg not dcaftad in SCCORNCS wiih e aacand and third santances of Fufe 8.4(a).

Box 1 Observations where unily of iInvention Is lacidng (Continustion of Rem 2 of first sheet)

This Intamational Ssarching Authorily found muliple Inventions in this Inlemasional apgiicalion, as follows:

1. As il recpirad acdifiongl search fees ware Imaly paid by the spplicant, This intamstional Search Repon covera &l
searchable claims.

2 D As 8l ssarhabis chaime could be SSArChod wiliout STion Agiying en addiiona fes, this Auharity did fct inviie peymant
of any exitional lse. ..

a A only some of the required addiional seerch fees wers timely paid by the spplicant, ihis imemational Ssarch Repart
covers only thosa ciaims for which fass were pakd, speciically caims Nos.:

4. No recuired addiionsl search fees ware t tha appicant. Conaaguenily, this Inlamaional Search Report|
Dn&unmnnﬂmgn:umwmm ports

Aemark on Protast . D mmm-umwbymmpnn

E] No prolest sccompanied the payment of addisona! esarch fses.

Form PCT/YSA/210 (continuation of iest shest { 1)) Guly 1898)
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clinicos incluidos trastornos de lipidos (dislipidemias), asociados o no con |a resistencia a la insulina, @ métodos
para su uso terapéutico y a composiciones farmacéuticas que los contienen.
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DERIVADOS DE ACIDO 3-FENIL-2-ARILALQUILTIO
PROPIONICO COMO ANTAGONISTAS SELECTIVOS DE PPAR-
ALFA

Campo de la invencién
La presente invencion se relaciona con ciertos derivados novedosos de

dcido 3-fenil-2-arilalquiltiopropibnico, con procesos para preparar tales
compuestos, con su capacidad en tratar afecciones clinicas, incluidos
trastornos de lipidos (dislipidemias), asociados o no con resistencia a la
insulina y otras manifestaciones del sindrome metabélico, con r;'létodos para
su empleo terapéutico y con composiciones farmacéuticas que los

contienen.
Antecedentes de la invencion

El sindrome metabélico, incluida la diabetes sacarina tipo 11, se refiere a unl
grupo de manifestaciones incluida la resistencia a la insulina con
hiperinsulinemia concomitante, posiblemente diabetes sacarina tipo 2,
hipertension arterial, obesidad (visceral) central, dislipidemia observada
como niveles desor.denados de lipoproteina, caracterizados tipicamente por
VLDL elevadas (lipoproteinas de muy baja densidad), particulas LDL
densas pequefias y concentraciones HDL (lipoproteina de alta densidad)

reducidas y fibrindlisis reducida.

La investigacion epidemioldgica reciente ha documentado que individuos
con resistencia a la insulina corren un riesgo fuertemente redoblado de
morbimortalidad cardiovascular, que sufren en forma especial de infarto del
miocardio y apoplejia. En la diabetes sacarina tipo 2 las afecciones

relacionadas con aterosclerosis causan hasta el 80% de todas la muertes.

En la medicina clinica existe una conciencia de la necesidad de aumentar la

sensibilidad a la insulina en pacientes con el sindrome metabélico y corregir
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asi la dislipidemia, que se considera que causa la evolucién aceterada de la
aterosclerosis. No obstante, en la actualidad éste no es un diagnéstico

universalmente aceptado con afecciones farmacoterapéuticas bien definidas.

El S-enantiomero del compuesto de férmula C mencionada a continuacion

- o /S
o~ on
0.
/0
C
dcido 2-etoxi-3-{4-(2-{4-metanosulfoniloxifenil}etoxi)fenil]propanoico se
divulga en la Publicacion PCT Nimero W(099/62872. Se informa que este
compuesto es un modulador de receptores activadores de proliferador de
peroxisomas (PPAR, para una resefia de los PPARs vé;ase T. M.Willson et
al., J] Med Chem 2000, Vol 43, 527) y posee actividad agonista
PPARa/PPARY combinada (Structure, 2001, Vol 9, 699, P. Cronet et al.).
Este compuesio es efectivo para tratar afecciones con resistencia a la

insulina.

Sorpresivamente se ha encontrado ahora una serie de compuestos que son
moduladores PPARa altamente potentes.

Descripcién de la invencién

La presente invencion provee un compuesto de férmula I
1

0
KT
A g
I

en donde R' representa cloro, fluoro o hidroxi, asi como isémeros épticos y
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racematos de los mismos, asi como sales farmacéuticamente aceptables,

solvatos, formas cristalinas del mismo.

Se reconocerd por los expertos en el arte que los compuestos de formula |
contienen un centro Optimamente activo y, por lo tanto, pueden existir
como enantidmeros que pueden separarse como se describe posteriormente.
Se espera que la mayor parte, si no toda, la actividad de los compuestos de
férmula I reside en un enantiémero: cualquiera del enantiémero S o R o el
enantiomero (+) o (-). Los enantidmeros que son maés activos en los
estudios descritos mas adelante son formas preferidas de la presente
invencion. Se entenderd que la presente invencidn incluye todas las
mezcias de este enantiémero activo con el otro enantiémero, por ejemplo la

mezcla racémica, que es un intermedio Gtil para el enantiémero activo.

Los enantidmeros activos pueden aislarse por separacién del racemato, por
ejemplo por cristalizacion fraccionaria, resolucion o HPLC en una columna
quiral (por ejemplo una columna Chiralpak™ AD 250x50).
Alternativamente, los enantidmeros activos- pueden elaborarse mediante
sintesis quiral a partir de materiales iniciales quirales bajo condiciones que
no causarin racemizacién o epimerizacién, o mediante derivacién con un

reactivo quiral.

El término "profirmaco” como se emplea es esta especificacion incluye
derivados del grupo de 4cido carboxilico que se convierten en un mamifero,
particularmente un humano, en el grupo de dcido carboxilico o una sal o
conjugado del mismo. El término "profirmaco" incluye asimismo
derivados del sustituyente hidroxi (cuando R' representa hidroxi) los cuales
se convierten en un mamifero, particularmente un humano, en el grupo
hidroxi o una sal o conjugado del mismo. Debe entenderse que, sin ceflirse
estrictamente a la teoria, se cree que la mayo-r parte de la actividad asociada
con los profirmacos proviene de la actividad del compuesto de férmula I,

en el cual se convierten los farmacos. Los profirmacos pueden prepararse
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por metodologfa rutinaria adecuadamente dentro de las habilidades de un
experto en el arte. En el arte se conocen diferentes profirmacos de
carboxilo e hidroxi. Para ejemplos de tales derivados de profarmacos,

véase:

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 Drug Design and Development, edited by Krogsgaard-
Larsen and H. Bundgaard, Chapter 5 "Design and Application of Prodrugs",
by H. Bundgaard p.113-191 (1991);

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

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

e) N.Kakeyas, ef al., Chem Pharm Bull, 32:692 (1984).

Los documentos anteriores de a - e se incorporan aquf por referencia.
Esteres escindibles in vivo son precisamente un tipo de profirmaco de la
molécula ori'gina.l. Un éster hidrolizable (o escindible) in vivo de un
compuesto de la férmula (I) que contiene el grupo carboxilo o hidroxi es,
por ejemplo, un éster farmacéuticamente aceptable, que se hidroliza en el
cuerpo humano o animal para producir el 4cido precursor o alcohol.
Esteres apropiados farmacéuticamente aceptables para carboxilo incluyen
ésteres de C,salcoximetilo, por ejemplo, metoximetilo; ésteres de C;.
salcanoiloximetilo, por ejemplo, pivaloiloximetilo; ésteres de ftalidilo;
ésteres de Cg.gcicloalcoxicarboniloxicMaiquilo, por ejemplo, 1-
ciclohexilcarboniloxietilo; ésteres de 1,3-dioxolen-2-onilmetilo, por
ejemplo, 5-metil-1,3-dioxolen-2-onilmetilo; y ésteres de C,,
alcoxicarboniloxietilo, por ejemplo, I-metoxicarboniloxietilo; y pueden
formarse en cualquier grupo carboxilo en los compuestos de esta invencién.
Un éster hidrolizable in vivo (o divisible) de un compuesto de la férmula 1)
que contiene un grupo hidroxi incluye ésteres inorgénicos tales como
ésteres de fosfato (incluidos ésteres ciclicos fosforamidicos) y éteres a-

aciloxialquilicos y compuéstos relacionados que, como resultado de la
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hidrélisis in vivo del éster se descomponen para producir el (los) grupo(s)
hidroxi precursor(es). Ejemplos de éteres a-aciloxialquilicos incluyen
acetoximetoxi y 2,2-dimetilpropioniloxi-metoxi. Una seleccion de grupos
que forman un éster hidrolizable in vivo para hidroxi incluyen alcanoilo,
benzoilo, fenilacetilo y bezoilo sustituido y fenilacetilo, alcoxicarbonilo
(para producir ésteres de carbonato de alquilo), dialquilcarbamoilo y N-
(dialquilaminoetil}-N-aiquilcarbamoilo (para producir carbamatos),
dialquilaminoacetilo y carboxiacetilo. Ejemplos de sustituyentes en
benzoilo incluyen morfolino y piperazino enlazados de un &atomo de
nitrogeno de anillo mediante un grupo metileno a la posicién 3- ¢ 4- del

anillo benzoilo.

Los compuestos de férmula I poseen actividad como medicamentos, en
particular los compuestos de formula I son agonistas selectivos de PPARa,
es decir, su ECy para PPARa es por lo menos diez veces menor que su
respectivo EC, para PPARY en donde los ECyy se miden y calculan como
se describe en los andlisis mds adelante en este documento. Los

compuestos de férmula I son potentes y selectivos.

Compuestos especificos de [a invencion son:

acido 2-{[2-(4-clorofenil)etil]tio}-3-[4-(2- {4-[(metilsulfonil )oxi]-
fenoxi }etil)fenil]propanocico; preferiblemente cualquiera de los dos el (R)-
enantiémero o el (S)-enantiémero,

dcido 2-{[2-(4-hidroxifenil)etil]tio}-3-[4(2- {4-[(metilsulfonil)oxi]-
fenoxi}etil)feniljpropanoico; preferiblemente cualquiera de los dos el (R)-
enantiémero o el (S)-enantiémero;

acido 2-{[2-(4-fluorofenil)etil]tio}-3-[4-(2-{4- [(meti'lsulfonil)oxi]-
fenoxi}etil)fenil]propanoico; preferiblemente cualquiera de los dos el (R)-
enantidmero o el (S)-enantiomero; , _

acido (-)-2-{[2-(4-clorofenil)etil]tio}-3-[4-(2- {4-[(metilsulfonil)oxi]-

fenoxi} etil)fenil]propanoico y

;icido (-)-2-{[2~(4-hidroxifenil)etil]tio }-3-[4-(2-{4-[(metilsulfonil Joxi]-
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fenoxi }etil)fenil]propanocico;
y sales farmacéuticamente aceptables, solvatos y formas cristalinas de los

mismos.

Se entenderd por los expertos en el arte que donde ocurre (—) en el listado
anterior el compuesto indicado tiene una rotacién negativa cuando se mide
usando las condiciones y la concentracion descritas en la seccion
experimental. Debe entenderse que las sales del acido precursor se
incluyen incluso si una sal particular exhibe una rotacién (+), con la
condicién que la configuracion absoluta de la sal sea la misma que la

configuracién del dcido precursor ().

Enantidmeros especificos de la invencidn se seleccionan de uno o més de

los siguientes:

dcido (R)-2-{[2-(4-clorofenil)etil]tio } -3-[4-(2-{4-[(metilsulfonil)oxi]-
fenoxi}etil)fenii]propanocico;

écido (S)-2-{[2-(4-clorofenil)etil]tio } -3-[4-(2-{4-[(metilsulfonil)oxi]-
fenoxi}etil )fenil]propanoico;

dcido (R)-2-{[2-(4-hidroxifenil)etil]tio }-3-[4-(2- {4-[(metilsulfonil)oxi]-
fenoxi }etil)fenil]propanoico;

acido (S)-2-{[2-(4-hidroxifenil)etil]tio}-3-[4-(2- {4-[(metilsulfonil)oxi)-
fenoxi } etil)fenil]propanoico;

dcido (R)-2-{[2-(4-fluorofenil)etil]tio } -3-[4-(2-{4-[(metilsulfonil)oxi]-
fenoxi } etil)fenil]propanoico;

icido (S)-2-{[2-(4-fluorofenil)etil]tio} -3-[4-(2- {4-[(metilsulfonil Joxi)-
fenoxi } etil)fenil]propanoico;

acido (-)-2-{[2-(4~clorofenil)etil]tio} -3-[4-(2-{4-[(metilsulfonil)oxi]-
fenoxi}etil)fenil]propanoico y '

acido (-)-2-{[2-(4-hidroxifenil)etil]tio}-3-[4-(2-{4-~[(metilsulfonil)oxi]-
fenoxi } etil)fenil]propanoico;
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y sales farmacéuticamente aceptables, solvatos y formas cristalinas de los

mismos.

En la presente especificacion la expresion "sales farmacéuticamente
dceptables” tiene como finalidad definir, pero no se limita &, sales de base
tales como sales de metal alcalino, sales de metal alcalinotérreo, sales de

amonio, sales con aminoacidos bdsicos, y sales con aminas orgénicas.

Se entenderd que ciertos compuestos de la presente invencion pueden
existir en formas solvatadas, por ejemplo hidratadas, as{ como formas no
solvatadas. Hay que entender que la presente invencion abarca todas esas
formas solvatadas. Ciertos compuestos de la presente invencion pueden
existir como tautdmeros. Hay que entender que la presente invencién

comprende todos esos tautomeros.

Métodos de preparacién

Los compuestos de la invencién pueden prepararse como se describe a
continuacion. No obstante, la invencion no se limita a estos métodos; los
compuestos pueden prepararse asimismo segtn se describe en el arte previo
para compuestos relacionados estructuraimente. Las reacciones pueden
llevarse a cabo de acuerde con procedimientos estindar o como se describe

en la seccion experimental.

Los compuestos de formula I pueden prepararse haciendo reaccionar un

compuesto de férmula 11

?/O O \/\O\j\cogz
SO,CH,

It

\Q
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en la cual R' es como se define previamente y R? representa un grupo
protector para un grupo hidroxi carboxilico como se describe en el texto
estdndar "Protective Groups in Organic Synthesis”, 2™ Edition (1991) by
Greene and Wuts, con un reactivo desprotector. El grupo protector puede
ser también una resina, tal como una resina Wang o una resina de cloruro de
2-clorotritilo. Los grupos protectores pueden retirarse de acuerdo con
técnicas que son bien conocidas por los expertos en el arte. Un grupo
protector similar es donde R? representa un grupo Cyalcoxilo o un grupo
arilalcoxilo, verbigracia benciloxi, tal que COR? representa un éster. Tales
ésteres pueden hacerse reaccionar con un reactivo desprotector, verbigracia
un agente hidrolizante, por ejemplo hidroxido de litio en una mezcla de
THF y agua, a8 una temperatura en el rango de 0-100°C par producir

compuestos de formula L.

Compuestos de férmula II pueden prepararse haciendo reaccionar un

compuesto de formula IIT

?/Q, CORZ
SO,CH,

III

en el cual R? es, como se define previamente y X es un grupo saliente por

ejemplo halo, verbigracia cloro, con un compuesto de formula IV

1

TV
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en la cual R' es como se define previamente o un grupo hidroxi protegido

por ejemplo R' es benciloxi.

Compuestos de formula III y IV pueden prepararse por métodos descritos
en los Ejemplos o por métodos andlogos conocidos por los expertos en el
arte.

Se cree que los compuestos de formula II, III y IV son novedosos y se
reivindican aqui como intermedios utiles en la preparacién de compuestos
de férmula L.

Los compuestos de la invencion pueden aislarse de sus mezclas de reaccién

usando técnicas tradicionales.

Los expertos en el arte se dardn cuenta de que, con el fin de obtener
compuestos de la invencidbn en una manera altenativa y, en algunas
ocasiones, mas conveniente, los pasos del proceso individual, mencionados
més arriba en el texto, pueden realizarse en diferente orden, y/o las
reacciones individuales pueden llevarse a cabo en una etapa diferente en
toda la ruta general (es decir, pueden efectuarse transformaciones quimicas
sobre intermedios diferentes a los asociados mds arriba con una reaccién

particular).

La expresidn "solvente inerte" se refiere a un solvente que no reacciona con
los materiales iniciales, reactivos, intermedios o productos en una manera

que afecte adversamente el rendimiento del producto deseado.

Preparaciones farmacéuticas

Los compuestos de la invencién se administrarén normalmente por vias

orales, parenterales, intravenosas, intramusculares, subcutdneas o en otras
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vias inyectables, por via bucal, rectal, vaginal, transdérmica y/o nasal y/o
por inhalacién, en la forma de preparaciones farmacéuticas que comprenden
el ingrediente activo ya sea como dcido libre, o una sal de adicién de base,
orgénica o inorgdnica, farmacéuticamente aceptable, en una forma de
administracién farmacéuticamente aceptable. Dependiendo del trastomo y
el paciente por tratar y la via de administracion, las composiciones pueden

administrarse en dosis variables.

Dosis diarias apropiadas de los compuestos de la invencién en el
tratamiento terapéutico de humanos son alrededor de 0.0001-100 mg/kg de
peso corporal, preferiblemente 0.001-10 mg/kg de peso corporal.

Las formulaciones orales preferidas son particlulannente tabletas o cdpsulas,
que pueden formularse por métodos conocidos por los expertos en el arte
para proporcionar dosis del compuesto activo en el rango de 0.5mg a
500mg por cjemplo 1 mg, 3 mg, 5 mg, 10 mg, 25mg, 50mg, 100mg y
250mg.

De acuerdo con un aspecto adicional de la invencion, se provee en
consecuencia una formulacién farmacéutica que incluye cualquiera de los
compuestos de la invencién, o derivados farmacéuticamente aceptables de
los mismos, en mezcla con auxiliares, diluyentes y/o vehiculos

farmacéuticamente aceptables.

Propiedades farmacoldgicas

Los presentes compuestos de fdrmula (I) son utiles para la profilaxis y/o
tratamiento de afecciones clinicas asociadas con sensibilidad reducida,
inducida o inherente, a la insulina (resistencia a la insulina) y trastomos
metabdlicos asociados (también conocido como sindrome metabdlico).
Estas afecciones clinicas incluirdn, pero no se limitardn a, obesidad general,

obesidad abdominal, hipertension arterial, hiperinsulinemia, hiperglucemia,
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diabetes tipo 2 y la dislipidemia que aparece en forma caracteristica con la
resistencia a la insulina. Esta dislipidemia, también conocida como el perfil
lipoproteinico aterogénico, se caracteriza por dacidos grasos no esterificados,
moderadamente elevados, particulas ricas en triglicéridos lipoproteina de
muy baja densidad (VLDL) elevada, niveles Apo B elevados, niveles de
lipoproteina de baja densidad (HDL) asociados con bajos niveles de
particulas apoAl y niveles Apo B elevados en la presencia de particulas de
lipoproteinas de baja densidad (LDL) pequefias, densas, fenotipo B.

Se espera que los compuestos de la presente invencién sean utiles en tratar
pacientes con hiperlipidemias mixtas o combinadas o diferentes grados de
hipertrigliceridemias y dislipidemia postprandial con o sin otras

manifestaciones del sindrome metabélico.

Se espera que el tratamiento con los presentes compuestos disminuya la
morbimortalidad cardiovascular asociada con la ateroesclerosis debido a sus
propiedades antidislipidémicas, asi como antinflamatorias. Los estados de
enfermedad cardiovascular incluyen macro-angiopatias de diferentes
organos que causan infarto del miocardio, insuficiencia cardiaca congestiva,
enfermedad cerebrovascular e insuficiencia arterial periférica de las
extremidades inferiores. Debido a su efecto sensibilizante a la insulina, se
espera asimismo que los compuestos de formula I eviten o retrasen el
desarrollo de la diabetes tipo 2 del sindrome metabdlico y la diabetes del
embarazo. Por lo tanto, se espera que se retrase el desarrollo de
complicaciones a largo plazo asociadas con hiperglucemia crénica en
diabetes sacarina tales como las micro-angiopatias causantes de nefropatia,
lesion retinal e insuficiencia venosa periférica de los miembros inferiores.
Mis ailn, los compuestos pueden ser qtiles en el tratamiento de varias
afecciones fuera del sistema cardiovascular, asocia:das 0o no con la
resistencia a la insulina, como el sindrome de ovario poliquistico, obesidad,
cancer y estados de enfermedad inflamatoria, incluidos trastornos

neurodegenerativos tales como deterioro cognitivo leve, enfermedad de
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Alzheimer, enfermedad de Parkinson y esclerosis miltiple.

Se espera que los compuestos de la presente invencién sean tUtiles en

controlar los niveles de glucosa en pacientes que sufren de diabetes tipo 2.

La presente invencién provee un método de tratar o prevenir dislipidemias,
el sindrome de resistencia a la insulina y/o trastornos metabdlicos (como se
definen arriba), que comprende la administracién de un compuesto de
formula I a un mamifero (particularmente un humano) necesitado del

mismo.

La presente invencién provee un método de tratar o prevenir diabetes tipo
2, que comprende la administracién de una cantidad efectiva de un
compuesto de férmula I a un mamifero (particularmente un humano)

necesitado del mismo.

En un aspecto adicional la presente invencién provee el uso de un

compuesto de féormula I como un medicamento.

En un aspecto adicional la presente invencion provee el uso de un
compuesto de férmula I en la manufactura de un medicamento para el

tratamiento de resistencia a la insulina y/o trastomos metabélicos.

Terapia de Combinacién

Los compuestos de [a invencion pueden combinarse con otros agentes
terapéuticos que son utiles en el tratamiento de trastornos asociados con el
desarrollo y evolucién de la ateroesclerosis tales como hipertension,
hiperlipidemias, dislipidemias, diabetes y obesidad. Lds compuestos de la
invencion pueden combinarse con otro agente terapéutico que disminuye la
proporcién de LDL:HDL o un agente que produce una caida en los niveles

circulantes de colesterol LDL. En pacientes con diabetes sacarina, los
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compuestos de la invencion pueden combinarse igualmente con agentes
terapéuticos usados para tratar complicaciones relacionadas con micro-

angiopatias.

Los compuestos de la invencién pueden emplearse junto con otras terapias
para el tratamiento del sindrome metabdlico o diabetes tipo 2 y sus
complicaciones asociadas; €stos incluyen medicamentos de biguanida, por
ejemplo metformina, fenformina y buformina, insulina (andlogos sintéticos
de insulina, amilina) y antihiperglucémicos orales (éstos se dividen en
reguladores de glucosa prandial e inhibidores de alfa-glucosidasa). Un
ejemplo de un inhibidor de alfa-glucosidasa es acarbosa o voglibosa o
miglitol. Un ejemplo de un regulador de glucosa prandial es repaglinida o
. nateglinida.

En otro aspecto de la invencion, el compuesto de férmula I, o una sal
farmacéuticamente aceptable, solvato, solvato de tal sal o un proférmaco del
mismo, puede administrarse en asociacion con otro agente modulador
PPAR. Agentes moduladores PPAR incluyen, pero no se limitan a,
agonista PPAR alfa y/o gamma, o sales farmacéuticamente aceptables,
solvatos, solvatos de tales sales o profirmacos de los mismos. Agonistas
PPAR alfa y/o gamma apropiados, sales farmacéuticamente aceptables,
solvatos, solvatos de tales sales o profirmacos de los mismos, son bien
conocidos en el arte. Estos incluyen Ios compuestos descritos en WO
01/12187, WO 01/12612, WO 99/62870, WO 99/62872, WO 99/62871,
WO 98/57941, WO 01/40170, J Med Chem, 1996, 39, 665, Expert Opinion
on Therapeutic Patents, 10 (5), 623-634 (en particular, los compuestos
descritos en las solicitudes de patente listadas en la pégina 634) y J Med
Chem, 2000, 43, 527 todas las cuales se incorporan aqui por referencia.
Particularmente un agonista PPAR alfa .y/o gamma se refiere a
NN622/Ragaglitazar, BMS 298585, WY-14643, clofibrato, fenofibrato,
bezafibrato, gemfibrozil y ciprofibrato; GW 9578, ciglitazona, troglitazona,
pioglitazona, rosiglitazona, eglitazona, proglitazona, BRL-49634, KRP-297,
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JTT-501, SB 213068, GW 1929, GW 7845, GW 0207, L-796449, L-165041
y GW 2433, Particularmente un agonista PPAR alfa y/o gamma se refiere a
acido (§)-2-etoxi-3-[4-2- {4-metanosulfoniloxifenil } etoxi)-fenil|propanoico

y sales farmacéuticamente aceptables del mismo.

Adicionalmente la combinacién de la invencién puede emplearse en
conjuncién con una sulfonilurea por ejemplo: glimepirida, glibenclamida
(gliburida), gliclazida, glipizida, gliquidona, cloropropamida, tolbutamida,
acetohexamida, glicopiramida, carbutamida, glibonurida, glisoxepida,
glibutiazol, glibuzol, glihexamida, glimidina, glipinamida, fenbutamida,
tolcilamida y tolazamida. Preferiblemente la sulfonilurea es glimepirida o
glibenclamida (gliburida). = Ma4s preferiblemente la sulfonilurea es
glimepirida. Por lo tanto, la presente invencién incluye Ia administracién
de un compuesto de la presente invencion en conjuncién con uno, dos o
més terapias existentes descritas en este acdpite. Las dosis de las otras
terapias existentes para el tratamiento de diabetes tipo 2 y sus
complicaciones asociadas seran las conocidas en el arte y aprobadas para
uso por las entidades normativas por ejemplo la FDA, y pueden encontrarse
en el Orange Book publicado por la FDA. Altemnativamente pueden usarse
dosis més pequefias como resultado de los beneficios derivados de la

combinacion.

La presente invencién incluye ademés un compuesto de la presente
invencidn en combinacién con un agente reductor de colesterol. Los
agentes reductores de colesterol mencionados en esta solicitud incluyen,
pero no se limitan a, inhibidores de HMG-CoA reductasa (3-hidroxi-3-
metilglutaril coenzyma A reductasa). Apropiadamente el inhibidor de la
HMG-CoA reductasa es una estatina seleccionada del grupo conformado
por atorvastatina, bervastatina, cerivastatina, dalvas;atina, fluvastatina,
itavastatina, lovastatina, mevastatina, nicostatina, nivastatina, pravastatina y
simvastatina, o una sal farmacéuticamente aceptable, especialmente una sal

de sodio o calcio, o un solvato del, o un solvato de tal sal. Una estatina



WO 03/051826 PCT/GB02/05743
15

particular es atorvastatina, o una sal farmacéuticamente aceptable, solvato,
solvato de tal sal o un profdrmaco de las mismas. Una estatina més
particular es sal de calcio de atorvastatina. Una estatina particular preferida
es, sin embargo, un compuesto con el nombre quimico écido (E)-7-[4-(4-
fluorofenil)-6-isopropil-2-[metil(metilsulfonil)-amino]-pirimidin-5-

il](3R,58)-3,5-dihidroxihept-6-enoico, [también conocido como acido (E)-
7-{4-(4-fluorofenil)-6-isopropil-2-[ N-metil-N-(metilsulfonil}-amino]

pirimidin-5-il}(3R,5S)-3,5-dihidroxihept-6-enoico] 0 una sal
farmacéuticamente aceptable o solvato del mismo, o un solvato de tal sal.
El compuesto dcido  (E)-7-[4-(4-fluorofenil)-6-isopropil-2-[metil-
(metilsulfonil)}-amino]-pirimidin-5-il}(3R,58)-3,5-dihidroxihept-6-enoico, y
sus sales de calcio y sodio se divulgan en la Solicitud de Patente Europea,
Publicacién No. EP-A-0521471, y en Bioorganic and Medicinal Chemistry,
(1997), 5(2), 437-444. Esta iltima estatina es conocida bajo su nombre

genérico rosuvastatina.

En la presente solicitud, el término "agente reductor de colesterol" incluye
asimismo las modificaciones quimicas de los inhibidores de HMG-CoA
reductasa, tales como ésteres, proférmacos y metabolitos, sean activos o

inactivos.

La presente invencién incluye ademas un compuesto de la presente
invencién en combinacién con un inhibidor del sistema de transporte de
dcidos biliares en el ileon (inhibidor IBAT).

Se han descrito compuestos apropiados que poseen actividad inhibidora
IBAT; véase, por ejemplo, los compuestos descritos en WO 93/16055, WO
94/18183, WO 94/18184, WO 96/05188, WO 96/08484, WO 96/16051,
WO 97/33882, WO 98/07449, WO 98/03818, WO 98/38182, WO
99/32478, 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,
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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,

EP549967, EP573848, EP624593, EP624594, EP624595 y EP624596 y los

contenidos de estas solicitudes de patente se incorporan aquf por referencia.

Clases particulares de inhibidores IBAT apropiados para uso en la presente
invencién son t-ienzotiazepinas, y los compuestos descritos en las
reivindicaciones, particularmente la reivindicacion 1, de WO 00/01687,
WO 96/08484 y WO 97/33882 se incorporan aquf por referencia. Otras
clases apropiadas de inhibidores IBAT son las 1,2-benzotiazepinas, 1,4-
benzotiazepinas y 1,5-benzotiazepinas. Una clase adicional adecuada de
inhibidores IBAT son las 1,2,5-benzotiadiazepinas.

Un compuesto adecuado particular que posee actividad inhibidora IBAT es
dcido (3R,5R)-3-butil-3-etil-1,1-dioxido-5-fenil-2,3,4,5-tetrahidro-1,4
benzotiazepin-8-il PB-D-glucopiranosidurénico (EP 864 582). Otros
inhibidores IBAT apropiados incluyen una de:
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-1'-fenil-1'-[N*-
(carboximetil)carbamoil]metil}carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina;

1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N- {(R)-a-[N"-(carboximetil)
carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina;

1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(V- f(R)- 1'-fenil-1'-[N*-(2-
sulfoetil)carbamoil]metil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-

benzotiazepina;

' 1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N- {(R)-1'-fenil- I'-[\"-(2-

sulfoetil)carbamoil]metil} carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina; _
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N'-(2-sulfoetil)
carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-

benzotiazepina;
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1,1-dioxo-3 -butiI-3-etil-5-fenil—7-métiltio-8—(N-{(R)-a-[N-(Z-sulfoetil)
carbamoil]-4—hidr6xibencil}carbamoilmetoxi)-Z,B ,4,5-teﬁhidro— 1,5-
benzotiazepina,;
1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{(R)-a-[N'-(2-carboxietil)
carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-benzotiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-{ N'(2-carboxietil)
carbamoil]-4-hidroxibencil } carbamoilmetoxi)«2,3,4,5-tetrahidro-1,5-
benzotiazepina;

1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{ (R)-a~[N"-(5-carboxipentil)
carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-benzotiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[ N'{2-carboxipentil)
carbamoil]bencil }carbamoilmetoxi)-2,3 ,4,5-tetrahidro-1,5-benzotiazepina;
1, 1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{ a-[N"-(2-sulfoetil)carbamoil]
-2-fluorobencil }carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-benzotiazepina;
1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N"~(R)-(2-hidroxi-1-
carboxietil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N'-(R)-(2-hidroxi-1-
carboxietil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina;

1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8- { N-[(R)-a-(N"-{(R)-1-[N"-(R)-(2-
hidroxi-1-carboxietil)carbamoil)-2-hidroxietil } carbamoil)bencil]
carbamoilmetoxi}-2,3,4,5-tetrahidro-1,5-benzotiazepina;
1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{a-[N'-(carboximetil)
carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1 ,S-benzotiazepina;'
1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{a-[N"-((etoxi)(metil)
fosforil-metil)carbamoil]bencil} carbamoiImétoxi)—Z,3,4,S-tetrahidro-l )=
benzotiazepina;

1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8- { N-[(R)-a-(N'- {2-[(hidroxi)
(metil)fosforil]etil } carbamoil )bencilJcarbamoilmetoxi}-2,3,4,5-tetrahidro-
1,5-benzotiazepina;

1, 1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N- {(R)-a-[N'{(2-metiltio-1-
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carboxietil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina;

1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8- { N-[(R)-a-(N"-{2-[(metil)
(eti I)fosforil]etil } carbamoil)}-4-hidroxibencil]carbamoilmetoxi}-2,3,4,5-
tetrahidro-1,5-benzotiazepina;

1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8- { N-[(R)-a-(N'"-{2-[(metil)
(hidroxi)fosforilletil }carbamoil)-4-hidroxibencil]carbamoilmetoxi}-
2,3,4,5-tetrahidro-1,5-benzotiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[(R)-N'-(2-
metilsulfinil- 1-carboxietil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,5-benzotiazepina,
1,1-dioxo-3,3-dibutil-5-fenil-7-metoxi-8-[N-{ (R)-a-[N'{(2-sulfoetil)
carbamoil]-4-hidroxibencil }carbamoilmetoxi]'-2,3 ,4,5-tetrahidro-1,5-
benzotiazepina;

1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N'{(R)-1-carboxi-2-
metiltio-etil)carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N<(S)- 1 -carboxi-2-
(R)—hidroxipropil)cari:mnoil]-4-hidroxibencil}carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N-((S)- | -carboxi-2-
metilpropil)carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N-((S)-1-
carboxibutil)carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,2,5-benzotiadiazepina; .
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N{((S)-1-
carboxipropil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-
benzotiadiazepina; '

1,1-dioxo-3 ,3-dibiltil-5-fenil—7-meti Itio-8~(N-{(R)-a-[N-((S)- 1 -carboxietil)
carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-

benzotiadiazepina;

b
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1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N~(S)-1 -carboxi-2-
(R)-hidroxipropil)carbamoil]bencil }carbamoilmetoxi)-2,3,4,5-tetrahidro-
1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N-(2-sulfoetil)
carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-
benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N{(S)-1-
carboxietil)carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N-((R)-1 -carboxi-2-
metiltioetil)carbamoil]bencil }carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-
benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N-{(S)-1-[N-((S)-2-
hidroxi-1-carboxietil)carbamoil]propil } carbamoil]bencil }
carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N-((S)-1-carboxi-2-
metilpropil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-
benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N{(S)-1-
carboxipropil)carbamoil}-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-[ N-((R/S)-o- { N[ 1-(R)-2-(S)-1-
hidroxi-1-(3,4-dihidroxifenil)prop-2-il]carbamoil } 4-
hidroxibencil)carbamoilmetoxi]-2,3,4,5-tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N(2(S)-3-(R)-4-(R)-
5-(R)-2,3,4,5,6-pentahidroxihexil)carbamoil]-4-hidroxibencil }
carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-benzotiadiazepina; y
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N- {{R)-a-[N<{2-(S)-3-(R)-4-(R)-
5-(R)-2,3,4,5,6-pentahidroxihexil )carbamoil]bencil } carbamoilmetoxi)-
2,3,4,5-tetrahidro-1,2,5-benzotiadiazepina; _

o una sal farmacéuticamente aceptable, solvato, solvato de tal sal o un

profarmaco de las mismas.
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De acuerdo con otro aspecto adicional de la presente invencién se proveed
un tratamiento de combinacién que comprende la administracién de una
cantidad efectiva de un compuesto de la férmula I, o una sal
farmacéuticamente aceptable, solvato, solvato de tal sal o un profarmaco del
mismo, de manera opcional junto con diluyente o vehiculo
farmacéuticamente aceptables, con la administracién simultdnea, secuencial
o separada de uno o més de los siguientes agentes seleccionados de:

Un inhibidor CETP (proteina transportadora de ésteres de colesteril), por
ejemplo los referenciados y descritos en WO 00/38725 pégina 7 renglén 22
- pdgina 10, renglén 17, los cuales se incorporan aqui por referencia;

un antagonista de absorcion de colesterol, por ejemplo azetidinonas tales
como SCH 58235 y las descritas en US 5,767,115 las cuales se incorporan
aqui por referencia;

un inhibidor MTP (proteina transportadora de microsomas) por ejemplo
lose descritos en Science, 282, 751-54, 1998 que se incorporan aqui por
referencia;

un derivado de dcido nicotinico, incluidos productos de combinacién y
liberacion sostenida, por ejemplo, dcido nicotinico (niacina), acipimox y
niceritrol;

un compuesto de a fitosterol por ejemplo estanoles;

probucol;

un compuesto anti-obesidad por ejemplo orlistat (EP 129,748) y
sibutramine (GB 2,184,122 y US 4,929,629), '

un compuesto antihipertensivo por ejemplo un inhibidor de enzima
convertidora de angiotensina (ACE), un antagonista de receptor de
angiotensina II, un bloqueador andrenérgico, un bloqueador adrenérgico
alfa, un bloqueador adrenérgico beta, un bloqueador adrenérgico mixto
alfa/beta, un estimulante andrenérgico, bloqueador de canales de calcio, un
bloqueador AT-1, un salurético, un diurético o un vasodilatador;

un antagonista CB1 o agonista inversa, por e¢jemplo como se describe en
WO 01/70700 y EP 65635;
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un antagonista de hormona concentradora de melanina (MCH);

un inhibidor PDK; o

moduladores de receptores nucleares por ejemplo LXR, FXR, RXR y
RORalfa;

o una sal farmacéuticamente aceptable, solvato, solvato de tal sal o un
profarmaco de los misrhos, de manera opcional junto con un diluyente o
vehiculo farmacéuticamente aceptable a un animal de sangre caliente, tal

como el hombre, necesitado de tal tratamiento terapéutico.

Inhibidores ACE particulares o sales farmacéuticamente aceptables,
solvatos, solvato de tales sales o profirmacos de los mismos, incluidos
metabolitos activos, que pueden emplearse en combinaciébn con un
compuesto de formula [ incluyen, pero no se limitan a, los siguientes
compuestos: alacepril, alatriopril, altiopril célcico, ancovenin, benazepril,
benazepril clorhidrato, benazeprilat, benzoilcaptopril, captopril, captopril-
cisteina, captopril-glutatién, ceranapril, ceranopril, ceronapril, cilazapril,
cilazaprilat, delapril, delapril-diacid, ecnalapril, enalaprilat, enapril,
epicaptopril, foroximitina, fosfenopril, fosenopril, fosenopril sddico,
fosinopril, fosinopril sédico, fosinoprilat, acido fosinoprilico, glicopril,
hemorfin-4, idrapril, imidapril, indolapril, indolaprilat, libenzapril,
lisinopril, lyciumin A, lyciumin B, mixanpril, moexipril, moexiprilat,
moveltipril, muraceina A, muraceina B, muraceina C, pentopril,
perindopril, perindoprilat, pivalopril, pivopril, quinapril, quinapril
clorhidrato, quinabrilat, ramipril, ramiprilat, spirapril, spirapril clorhidrato,
spiraprilat, spiropril, spiropril clorhidrato, temocapril, temocapril
clorhidrato, teprotide, trandolapril, trandolaprilat, utibapril, zabicipril,
zabiciprilat, zofenopril y zofenoprilat. Inhibidores ACE preferidos para uso
en la presente invencion son ramipril, ramiprilat, lisinopril, enalapril y
enalaprilat. Inhibidores ACE mas preferidos para usos en la presente

invencion son ramipril y ramiprilat.

Antagonistas preferidos de angiotensina [I, sales farmacéuticamente
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aceptables, solvatos, solvato de tales sales o profdrmacos de los mismos
para uso en combinacién con un compuesto de férmula I incluyen, pero no
se limitan a, los compuestos: candesartdn, candesartin cilexetil, losartan,
valsartén, irbesartén, tasosartin, telmisartin y eprosartdn. Antagonistas
particularmente preferidos de angiotensina II o derivados
farmacéuticamente aceptables de los mismos para uso en la presente

invencion son candesartin y candesartdn cilexetil.

Por lo tanto en una caracteristica adicional de la invencién, se provee un
método para el tratamiento de diabetes tipo 2 y sus complicaciones
asociadas en un animal de sangre caliente, tal como el hombre, necesitado
de tal tratamiento que comprende administrar_a dicho animal una cantidad
efectiva de un compuesto de formula I, o una sal farmacéuticamente
aceptable, solvato, solvato de tal sal o un profirmaco del mismo, en
administracién simultdnea, secuencial o separada con una cantidad efectiva
de uno de los demds compuestos descritos en esta seccion de combinacion,
o una sal farmacéuticamente aceptable, solvato, solvato de tal sal o un

profirmaco de los mismos.

Por lo tanto, eﬁ una caracteristica adicional de la invencidn, se provee un
método de tratar afecciones hiperlipidémicas en un animal de sangre
caliente, tal como el hombre, necesitado de tal tratamiento, que comprende
administrar a dicho animal una cantidad efectiva de un compuesto de
formula I, o una sal farmacéuticamente aceptable, solvato, solvato de tal sal
o un profarmaco del mismo, en administracion simultinea, secuencial o
separada con una cantidad efectiva de uno de los demés compuestos
descritos en esta seccién de combinacién o una sal farmacéuticamente

aceptable, solvato, solvato de tal sal o un profarmaco de los mismos.

De acuerdo con un aspecto adicional de la invencién se provee una
composicién farmacéutica que comprende un compuesto de formula I, o

una sal farmacéuticamente aceptable, solvato, solvato de tal sal o un
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profiarmaco del mismo, y uno de los demds compuestos descritos en esta
seccion de combinaciéon o una sal farmacéuticamente aceptable, solvato,
solvato de tal sal o un profirmaco de los mismos, en asociaciéon con un

diluyente o vehiculo farmacéuticamente aceptables.

De acuerdo con un aspecto adicional de la presente invencion se provee un
estuche que comprende un compuesto de férmula I, o una sal
farmacéuticamente aceptable, solvato, solvato de tal sal o un profirmaco
del mismo, y uno de los dem#s compuestos descritos en esta seccién de
combinacidn o una sal farmacéuticamente aceptable, solvato, solvato de tal

sal 0 un profirmaco de los mismos.

De acuerdo con un aspecto adicional de la presente invenci6n se provee un
estuche que comprende:

a) un compuesto de férmula I, o una sal farmacéuticamente aceptable,
solvato, solvato de tal sal 0 un profirmaco del mismo, en una primera
formulacidn unitaria;

- b) uno de los demads compuestos descritos en esta seccién de combinacién o
una sal farmacéuticamente aceptable, solvato, solvato de tal sal o un
profirmaco de los mismos; en una segunda formulacidn unitaria; y

c) medios recipientes para contener dichas formulaciones primera y

segunda.

De acuerdo con un aspecto adicional de la presente invencion se provee un
estuche que comprende:

a) un compuesto de férmula I, o una sal farmacéuticamente aceptable,
solvato, solvato de tal sal o un profirmaco del mismo, junto con un
diluyente o vehiculo farmacéuticamente aceptables, en una primera
formul_acién unitaria;

b) uno de los demés compuestos descritos en esta seccién de combinacion o
una sal farmacéuticamente aceptable, solvato, solvato de tal sal o un

proférmaco de los mismos, en una segunda formulacién unitaria; y
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c) medios recipientes para contener dichas formulaciones primera y

segunda.

_De acuerdo con otra caracteristica de la invencion se provee el uso de un,
compuesto de la formula I, o una sal farmacéuticamente aceptable, solvato,
solvato de tel sal o un profirmaco del mismo, y uno de los demds
compuestos descritos en esta seccibn de combinacién, o una sal
farmacéuticamente aceptable, solvato, solvato de tal sal o un proféirmaco de
los mismos, en la manufactura de un medicamento para uso en el
tratamiento del sindrome metabélico o diabetes tipo 2 y sus complicaciones

asociadas en un animal de sangre caliente, tal como el hombre.

De acuerdo con otra caracteristica de la invencién se provee el uso de un
compuesto de la formula I, o una sal farmacéuticamente aceptable, solvato,
solvato de tal sal o un profirmaco del mismo, y uno de los demis
compuestos descritos en esta seccibn de combinacién, o una sal
farmacéuticamente aceptable, solvato, solvato de tal sal o un profarmaco de
los mismos, en .la manufactura de un medicamento para uso en el
tratamiento de afecciones hiperlipidémicas en una animal de sangre

caliente, tal como el hombre.

De acuerdo con un aspecto adicional de la presente invencidn se provee un
tratamiento de combinacién, que comprende la administraciéon de una
cantidad efectiva de un compuesto de -la formula I, o una sal
farmacéuticamente aceptable, solvato, solvato de tal sal o un profarmaco del
mismo, de manera opcional junto con un diluyente o vehiculo
farmacéuticamente aceptables, con la administracién simultdnea, secuencial
o separade de una cantidad efectiva de uno de los demds compuestos
descritos en esta seccion de combinacién, o una sal’ farmacéuticamente
aceptable, solvato, solvato de tal sal o un profiarmaco del los mismos, de
manera opcional junto con un diluyente o vehiculo farmacéuticamente

aceptables a un animal de sangre caliente, tal como el hombre, necesitado
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de tal tratamiento terapéutico. /)

Ejemplos
Las mediciones 'H NMR y “C NMR se llevaron a cabo en

espectrometros Varian Mercury 300 o Varian UNITY plus 400, 500 6 600,
que funcionaban a frecuencias 'H de 300, 400, 500 y 600 MHz,
respectivamente, y a frecuencias C de 75, 100, 125 y 150 MHz,
respectivamente. Se efectuaron mediciones en escala delta (8).

A menos que se declare lo contrario, los cambios quimicos se dan en

ppm con el solvente como estdndar interno.

Abreviaturas
DMSO sulféxido de dimetilo
EtOAc acetato de etilo
DMF N,N-dimetilformamida
THF . Tetrahidrofurano
MeCN Acetonitrilo
MeOH Metanol

TFA dcido trifluoroacético
NH,OAc acetato de amonio

t Triplete

5 Singlete

d Doblete

q Cuartete

m Multiplete

bs singlete amplio
Ejemplo |

Acido __ 2-{[2-(4-clorofenil)etil]tio}-3-[4-(2- {4-[(metilsulfonil)oxilfenoxi}
etil)fenilJpropanoico
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(i) [2-(4-Clorofenil JetilJetanotioato

1-(2-Cloroetil)-4-clorobenceno (0.700 g, 4.00 mmol), acido tioacético

(0.320 g, 4.20 mmol) y trietilamina (0,425 g, 4.20 mmol) se disolvieron en

MeOH (8 mil). La solucién se calentd con microondas durante 900

segundos a 150 °C. La mezcla se usé en el siguiente paso sin purificacién.

(ii) Acido 2- : iletil]ti metilsulfonil)oxi
fenoxi)etil)fenilJpropanoico '

El recipiente de reaccién se enjuagé con argén. A una parte 0.8 ml (0.400
mmol) de la mezcla del anterior paso de reaccion se agregd bajo agitacién
metanotiolato de sodio (56.5 mg, 0.800 mmol) en MeOH (0.2 ml). Pasada
una hora se agregé 2-cloro-3-[4-(2-{4-[(metilsulfonil)oxi]fenoxi}etil)
fenil]propanoato de metilo (0.200 g, 0.484 mmol, preparado como se
describe en Ejemplo 2) en acetonitrilo (0.800 ml). La mezcla se agit6
durante 16 horas bajo una atmésfera de argon y luego se centrifug6 bajo
vacio a 35 °C. Se agregdé 2 ml 0.5 M solucion LiOH (THF/agua 7:1) y la
mezcla se agitd vigorosamente durante 20 horas. Después de la
acidificacion con 12 M HCI (100 pul) se continué la agitacion durante otra
hora. El producto crudo se filtr6 a través de un filtro de Teflon™ y se
purificé alin més usando HPLC preparativa (0.2 % TFA/MeCN, gradiente).
Las fracciones agrupadas se centrifugaron bajo vacio produciendo 18 mg
del producto deseado (rendimiento 7%).

'H-NMR (400 MHz, CDCl;): 2.75-2.95 (m, SH), 3.06 (t, 2H), 3.10 (s, 3H),
3.16 (dd, 1H), 3.45 (dd, 1H), 4.14 (d, 2H), 6.87 (d, 2H), 7.05 (d, 2H), 7.11-
7.27 (m, 8H).

(iii) 4cido(-)-2-
fenoxi} etil)fenil]propanoico

El (-)-enantimero de dcido 2-{[2-(4-clorofenil)etil]tio}-3-[4-(2-{4-
[(metilsulfonil)}-oxilfenoxi}etil)feniljpropanoico se separd del racemato por
cromatografia quiral. Se empled una columna Chiralpak AD JF003 (250 x
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20 mm i.d.) y etanol/acido formico 100/0.1% como fase mévil. El
racemato (2 g) se disolvié en etanol (20 mg/ml) y se inyect6 en la columna.
Se recogio el primer pico eluente y se detectd con UV. El producto (0.9 g)
se obtuvo con una pureza enantiomérica = 99.2%. Se encontrd que la
rotacion optica era [a]*’, = -29° disolviendo el enantiémero en etanol para
producir una concentracién de 0.5 g/100ml. La rotacién 6ptica se midié a
20 °C usando la linea de sodio a 589 nm.

'H NMR (500 MHz, CD;0D): 7.18-7.25 (6H, m), 7.15 (2H, d), 7.13 (2H,
d), 4.16 (2H, t), 3.45 (1H, t), 3.14 (3H, s), 3.11 (1H, m), 3.04 (2H, t), 2.77-
2.90 (5H m).

metilsulfonil)oxi

fenoxi }etil)fenil]propanoico
(i) 2-Cloro-3-[4-(2-hidroxietil)fenil]propanoato de metilo

2-(4-Aminofenil)etanol (11g, 81lmmol) y 32ml de HCl concentrado se
disolvié en acetona y se enfrié a 0°C. Se agregd gota a gota nitrito de
sodio (5.6g, 8immol) en 20ml de agua. La temperatura se mantuvo bajo
0°C. Pasada una hora, se agregaron acrilato de metilo (70g, 808mmol) y
Cul (1.6g, 8mmol) (<0°C). La mezcla de reaccion se agit6 a la temperatura
de la sala de un dia para otro.

El solvente se evapord y se agregé agua. Se extrajo la fase acuosa tres
veces con EtOAc, las fases orgénicas se agruparon y se lavaron con agua,
se secaron (MgSO,) y se evaporaron bajo presion reducida. E!l producto
crudo se purificd por cromatografia de destello usando una mezcla 65:35
de EtOAc y heptano como eluente. La purificacién adicional por HPLC
preparativa (usando una gradiente de CH,CN/ 5% CH3CN-fase acuosa que
contenfa0.IM NH,OAc como eluente) proporciond 9.7g de producto
(rendimiento 49%) como un aceite. 'H NMR (400MHz, CDCl,): 2.84 (t,
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3H), 3.15 (dd, 1H), 3.35 (dd, 1H), 3.75 (s, 3H), 3.84 (1, 3H), 4.43 (t, 1H),

7.17 (d, 4H)

(ii) 3-(4-{2-[4-(Benciloxi)fenoxi]etil } fenil)}-2-cloropropanoato de metilo

Trifenilfosfina (2.4g, 9mmol) se agregé a una solucién de 2-cloro-3-[4-(2-
hidroxietil)fenil]propanoato de metilo (2.1g, 8.5mmol) y 4-(benciloxi)fenol
(1.7g, 8mmol) en 20ml de tolueno bajo atmésfera de nitrégeno. La
solucion se calentd a 55°C y se agregd azodicarboxilato de diisopropilo
(1.8g, 9mmol). La mezcla de reaccion se agitd a 55°C de un dia para otro.
La mezcla se dejo enfriar y el solvente se evaporé bajo presién reducida. El
producto crudo se purificéd por cromatografia de destello usando una mezcla
80:20 de heptano y EtOAc como eluente para proporcionar 2.28g del
producto deseado (rendimiento 61%) como cristales incoloros.

'H NMR (400MHz, CDCl,): 3.05 (t. 2H), 3.16 (dd, 1H), 3.36 (dd, 1H), 3.75
(s, 311), 4.12 (t, 2H), 4.45 (t, 1H), 5.01 (s, 2H), 6.82 (m, 2H), 6.90 (m, 2H),
7.13-7.27 (m, 4H), 7.29-7.47 (m, SH).

(iii) 2-Cloro-3-{4-[2-{4 hidroxifenoxi)etil]fenil } propanoato de metilo

3-(4-{2-[4{(Benciloxi)fenoxi]etil } fenil)-2-cloropropanoato de metilo (1.0g,
2.4mmol) y sulfuro de dimetilo (0.9g, 14mmol) se disolvié én 60ml
CH;Cl;. Se agregd gota a gota etearato de trifluoruro de boro (2.0g,
14mmol) a la solucién agitada. La mezcla de reaccion se agitd durante dos
dias a la temperatura de la sala. Se agrego otro equivalente de etearato de
trifluoruro de boro (0.4g, 2.87mmol) y se continué la agitacion de un dia
para otro, Se agreg6 agua. Se separaron las fases y la fase acuosa se
extrajo dos veces con CH,Cl,. Las fases orgénicas se agruparon, se lavaron
(agua, salmuera), se secaron (Na,SO;) y se evapotaron bajo presion
reducida. La purificacion adicional por HPLC preparativa usando una
gradiente de CH;CN/ 5% CH;CN-fase acuosa que contenfa 0.1M NH,OAc
aporté 0.55g del producto deseado (rendimiento 52%) como un aceite.
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'H NMR (400MHz, CDCly): 3.04 (t, 2H), 3.16 (dd, 1H), 3.35 (dd, 1H),
3.75 (s, 3H), 4.10 (t, 2H), 4.40 (¢, 1H), 6.75 (m, 4H), 7.12-7.29 (m, 4H).

(iv) 2-cloro-3-[4-(2-{4-[(metilsulfonil]oxi]fenoxi}etil)fenil]propanoato de

metilo

2-Cloro-3-{4-[2-(4-hidroxifenoxi)etil] fenil} propanocato de metilo (334mg,
1.0mmol) y trietilamina (303mg, 3.0mmol) se disolvi6 en 20ml de
diclorometano y se enfrié a -20°C bajo atmdsfera de nitrégeno. Se agregd
gota a gota cloruro de metanosulfonilo (114mg, 1.0mmol). Se dejé que la
mezcla alcanzara la temperatura de la sala. Pasadas 2 horas se agrego
diclorometano, la mezcla se lavo (agua, salmuera), se secé (Na;SO,) y se
evapord bajo presion reducida para proporcionar 394 mg de producto puro
(rendimiento 96%). -

'H NMR (400MHz, CDCl,): 3.02-3.11 (m, 5H), 3.15 (dd, 1H), 3.35 (dd,
1H), 3.74 (s, 3H), 4.14 (t, 2H), 4.44 (t, 1H), 5.29 (s, 2H), 6.88 (d, 2H), 7.14-
7.25 (m, 6H).

etil)fenillpropanoato de metilo

2-[4-(Benciloxi)fenil]etanotiol (334mg, 1.4mmol), 2-cloro-3-[4-(2-{4-
[(metilsulfonil)oxi]fenoxi}etil)fenil]proﬁanoato de metilo (394 mg,
0.95mmol) y carBonato de potasio (189mg, 1.4mmol) se disolvier.'on en
14ml de DMF seco y se agitaron bajo atmdsfera de nitrégeno a la
temperatura de la sala de un dia para otro.

El solvente se evapord bajo presién reducida y el residuo se disolvié en
tolueno. La fase orgénica se lavo (agua, salmuera), se secé6 (MgSQ,) y se
evapor6. La purificacién adicional por HPLC preparativa usando una
gradiente de CH3;CN/5% CH3;CN-fase acuosa que contenia 0.1M NH,OAC
aportdé 477mg del producto deseado (rendimiento 75%). 'H NMR
(400MHz, CDCly): 2.76-2.89 (m, 4H), 2.95 (dd, 1H), 3.09 (m, 5H), 3.20
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(dd, 1H), 3.53 (m, 1H), 3.70 (s, 3H), 4.15 (t, 2H), 5.06 (s, 2H), 6.91 (m,
4H), 7.07-7.24 (m, 8H), 7.31-7.48 (m,SH).

metilsulfonil)oxilfenoxi

etilYfenil]propanoato de metilo

A una solucion de 2-({2-[4-(benciloxi)fenil]etil}tio)-3-[4-(2-{4-
[(metilsulfonil)oxi]fenoxi}etil)fenil]propancato de metilo (477meg,
0.8mmol) y 15ml! diclorometano, se agregaron sulfuro de dimetilo (239mg,
3.8mol) y etearato de trifluoruro de boro (545mg, 3.8mmol). Pasadas 18
horas de agitacién se agregd agua a la reaccion. Las fases se separaron y
se extrajo la fase acuosa dos veces con diclorometano. Se agruparon las
fases organicas, se secaron (MgSO,) y se evaporaron bajo presion
reducida. Se obtuvieron 274mg del producto deseado (rendimiento 67%)
como un aceite. 'HNMR (400MHz, CDCl;): 2.70-2.85 (m, 4H), 2.91 (dd,
1H), 3.05 (t, 2H), 3.10 (s, 3H), 3.17 (dd, 1H), 3.49 (m, 1H), 3.68 (s, 3H),
4.13 (t, 2H), 6.72 (d, 2H), 6.87 (d, 2H), 6.99 (d, 2H), 7.10-7.22 (m,6H)

fenoxi } etil)fenil]propanoico

2-{[2-(4-Hidroxifenil)etil]tio }-3-[4-(2-{4-[(metilsulfonil)oxi]fenoxi}-

etil)fenil]propanoato de metilo (105mg, 0.2mmol) se disolvié en 6.5ml de
una mezcla 7:1 de THF y agua y se enfriaron en un baflo helado. Se agregé
hidroxido de litio (9.4mg, 0.4mmol). Se agregd agua a la mezcla de
reaccion luego de 24 horas de agitacidn a la temperatura de la sala. El THF
se evapord bajo presion reducida y el residuo se acidificé con 1M écido
clorhidrico. Se extrajo la fase acuosa con EtOAc (x3), se agruparon las
fases organicas, se lavaron (agua, salmuera), se secaron (MgSO,) y se
evaporaron. El producto crudo se purificé usando -_HPLC preparativa
(eluente: CH;CN / 5% CH;CN-fase acuosa que contenia 0.1M NH;OAc)

para proporcionar 74mg del producto deseado (rendimiento 97%) como un
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aceite.

'"HNMR (400MHz, CDCL): 2.68-2.95 (m, 5H), 3.05 (t, 2H), 3.10 (s, 3H),
3.17 (dd, 1H), 3.47 (m, 1H), 4.12 (t, 2H), 6.70 (d, 2H), 6.86 (d, 2H), 6.97
(d, 2H), 7.12-7.21 (m, 6H).

“CNMR (100MHz, CDCL): 33.8, 35.1, 35.5, 37.2, 37.3, 48.1, 69.3, 1 15.6,
115.8, 123.3, 129.3, 129.4, 129.9, 132.3, 136.2, 136.9, 142.8, 154.4, 158.0,
177.2.

oxi]fenoxi}etil)fenil]propanoico

El racemato del écido 2-{[2-(4-hidroxifenil)etil]tio}-3-[4-(2-{4-
[(metilsulfonil)-oxi}fenoxi}etil)fenil]propanocicc se separ6 en sus
enantidmeros usando cromatografia quiral. Se usé una columna Chiralpak
AD JDB01+ AS003 (336 x 100 mm i.d.) y se usd etanol/dcido férmico
100/0.01% como fase mévil. El racemato (9 g) se disolvid en etanol y se
inyectd en la columna. El primer pico eluente se recogio y se detectd con
UV. El producto (4.1 g) se obtuvo con una pureza enantiomérica >99%.
Se encontrd que la rotacién éptica era [a]*’, = -33° disolviendo el
enantibmero en metanol para dar una concentracion de 0.64 g/100ml. Se
midio la rotacién dptica a 20 °C usando la linea de sodio en 589 nm.

'H NMR (500 MHz, CD;0D): 7.17-7.22 (6H, m), 6.99 (2H, d), 6.94 (2H,
d), 6.69 (2H, d), 4.17 (2H, t), 3.46 (1H, t), 3.16 (3H, s), 3.13 (1H, dd), 3.05
(2H, f), 2.69-2.88 (5H, m).

Ejempio 3

metilsulfonil)oxi

fenoxi }-etil)fenil]propanoico

(i) [2-(4-Fluorofenil)etil]etanotioato

7
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A una solucién de DMF (60ml) y dcido tioacético (2.1g, 28mmol), enfriado
en un bafio helado, se agregd carbonato de cesio (9.1g, 28mmol). La
mezcla de reaccion se volvié inmediatamente anaranjada. Se agregd 1-(2-
cloroetil)-4-fluorobenceno (4g, 25mmol), se retird el bafio helado y la
reaccion se agitd de un dia para otro. El solvente se evaporé y el residuo se
disolvié en EtOAc. La fase orgénica se lavd (agua), se secé (NaSQ,) y se
evapord bajo presidn reducida para proporcionar 5g (99%) del producto
deseado como un aceite.

'HNMR (400MHz, CDCl;): 2.33 (3, 3H), 2.83 (t, 2H), 3.09 (1, 2H), 6.98 (,
2H), 7.17 (m, 2H).

BCNMR (100MHz, CDCL;): 30.8, 30.9, 35.3, 115.4, 115.6, 130.2, 130.3,
135.9, 160.7, 195.8.

etil)feni]]propanoato de metilo

[2-(4-Fluorofenil)etil]etanotioato (96mg, 0.48mmol) se disolvié en 1ml de
metanol bajo atmésfera de nitrégeno. A esta lechada se agregd
metanotiolato de sodio (33.9mp, 0.48mmol). Pasados 30 minutos de
agitacion, se agrego6 2-cloro-3-[4-(2-{4-[(metilsulfonil)-
oxi]fenoxi}etil)fenil]propanoato de metilo (200mg, 0.48mmol) disuelto en
2ml CH,CN. La mezcla resultante se agit6 de un dia para otro.

El solvente se evapord y el residuo se disolvio en EtOAc. La fase organica
se lavd (agua), se secé (MgSQ,) y se evapord bajo presién reducida. La
purificacién adicional por HPLC preparativa (usando una gradiente de
CH,CN / 5% CH;CN-fase acuosa que contenia 0.1M NH,OAc)
proporcioné 82mg del producto deseado (rendimiento 32%).

'"HNMR (500MHz, CDCl;): 2.82-3.00 (m, SH), 3.10 (t, 2H), 3.14 (s, 3H),
3.22 (dd, 1H), 3.53 (m, 1H), 3.72 (s, 3H), 4.18 (t, 2H), 6.92 (d, 2H), 7.0 (t,
2H), 7.15 (m, 4H), 7.23 (m, 4H).

;
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fenoxi }etil)fenil]lpropancico

2-{[2-(4-fluorofenil)etil]tio}-3-[4-(2-{4-[(metilsulfonil)oxi]-

fenoxi }etil)fenil]propanoato de metilo (77mg, 0.14mmol) se disolvié en
2.5ml de una mezcla 4:1 de THF y agua y se enftié en un befio helado. Se
agregé hidréxido de litio (6.9mg, 0.29mmol). Se agregé agua tras 2 dias de
agitacion a la temperatura de la sala. El THF se evaporé bajo presion
reducida. La fase acuosa se acidificé con 1M HCl y se extrajo con EtOAc
tres veces. Las fases organicas se agruparon, se lavaron (agua, salmuers),
se secaron (MgSOy) y se evaporaron, El producto crudo se purific usando
HPLC preparativa (eluente: CH;CN / 5% CH;CN-fase acuosa que contenia
0.IM NHOac). Se obtuvieron 24mg del producto deseado (rendimiento
30%) como un aceite.

'H NMR (500MHz, CDCl;): 2.82-3.00 (m, SH), 3.10 (t, 2H), 3.14 (s, 3H),
3.21 (dd, 1H), 3.52 (m, 1H), 4.18 (t, 2H), 6.90 (d, 2H), 6.99 (t, 2H), 7.13
(m, 2H), 7.16-7.26 (m, 6H).

ACTIVIDAD BIOLOGICA
Formulacién

Los compuestos se disolvieron en DMSO para obtener soluciones patron 16
mM. Antes de los andlisis, las soluciones patrén se disolvieron aiin mas en
DMSO y medios de cultivo.

PRODUCTOS QUIMICOS Y REACTIVOS GENERALES
El reactivo del andlisis de luciferasa se adquirié6 de Packard, USA. Las
enzimas de restriccién eran de Boehringer y la polimérasa Vent de New

England Biolabs.

ESTIRPES CELULARES Y CONDICIONES DEL CULTIVO DE
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CELULAS

U2-08, (sarcoma osteogénico, humano) se adquirié de ATCC, USA. Las
células se expandieron y recongelaron en lotes del nimero de pasaje seis.
Las células se cultivaron en Dulbecco's modified Eagle medium (DMEM)
con 25 mM glucosa, 2 mM glutamina 0 4 mM L-alanil-L-glutamina, 10%
suero bovino fetal, a 5% CQO,. Se emplec solucién salina tamponada con
fosfato (PBS) sin'adicién de calcio o magnesio. Todos los reactivos de
cultivo de células eran de Gibco (USA) y se adquirieron placas de cultivo
de 96 pozos de Wallach.

CONSTRUCTOS PLASMIDOS PARA EXPRESION HETEROLOGA

Se llevaron a cabo técnicas estdandar de ADN recombinante como se
describe por Ausubel (7). El vector reportero de luciferasa, pGLSUAS (el
clon consiste de cinco copias de la secuencia de fijacion GAL4 DNA, 5'-
CGACGGAGTACTGTCCTCCGAGCT-3', clonada en los sitios Sacl/Xhol
de pGL3-Promoter (Promega). El fragmento Sacl/Xhol que lleva los sitios
UAS se construy6 usando oligonucleétidos traslapantes hibridados.

Los vectores de expresion utilizados se basaron en pSGS5 (Stratagene).
Todos los vectores contienen un fragmento EcoRI/Nhel que codifica el
dominio de unién de DN de GALA4 (que codifica las posiciones de
aminoédcidos 1-145 del nimero de acceso a la base de datos P04386)
seguido por una fusién de inserciéon a un fragmento que codifica la

secuencia de localizacion nuclear del antigeno T del Polyoma Virus.

La secuencia de localizacién nucleares construyd usando oligonucleétidos
traslapantes hibridados creando extremos adhesivos Nhel/Kpnl (5'-
CTAGCGCTCCTAGAAGAAACGCAAGGTTGGTAC-3"). Los dominios
de unién del ligando de PPARa humano y de raton y PPARy de humano y
raton se amplificaron con PCR como fragmentos Kpnl/BamHI y se

clonaron insertdndolos al dominio de union de ADN GAL4 y la secuencia
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de localizacion nuclear. La secuencia de todos los constructores de

plasmidos usados se confirné mediante secuenciacién. Se emplearon los

siguientes factores de expresion para las transfecciones transitorias:

vector subtipo PPAR codificado| Secuencia de referencia’
pSGGALhOPPa PPARa humano S74349, nt 625-1530
pSGGALmMPPa PPARa murino X57638, nt 668-1573
pSGGALIPPg PPARy humano U63415, nt 613-1518
pSGGALmPPg PPARy murino U09138, nt 652-1577

' se refiere a las posiciones de nucledtidos de la entrada de base de

datos usadas para expresar el dominio de unién de ligando.
TRANSFECCIONES TRANSITORIAS

Cepas congeladas de células de nimero de p-asaje seis se descongelaron y
expandieron al numero de pasaje ocho antes de las transfecciones. Se
triptinizaron las células con fluyentes, se lavaron y microgranularon por
centrifugacién a 270xg durante 2 minutos. El microgranulo de células se
resuspendi6 en PBS frio a una concentracion de células de alrededor de 18
x 10° células/ml. Luego de la adicion del ADN, la suspensién de células se
incubd en hielo durante aproximadamente 5 minutos antes de [a
electroporacion a 230 V, 960 uF en Biorad's Gene Pulser™ en lotes de 0.5
ml. Un total de 50 pg ADN se agregd a cada lote de 0.5 ml de células,
incluidos 2.5 pg de vector de expresion, 25 ug vector reportero y 22.5 ug
ADN no especificado (pBluescript, Stratagene).

Luego de la electroporacion, las célules se diluyeron en una concentracion
de 320'000 células/ml en DMEM sin rojo fenol, y aproximadamente 25'000
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células/pozo se sembraron en placas de 96 pdzos. Con el firi de permitir a
las células recuperarse, las placas sembradas se incubaron a 37°C durante 3-
4 horas antes de la adicion de compuestos de prueba. En andlisis para
detectar PPARGa, el medio de células se suplement6 con cuero fetal bovino
filtrado en resina-carbdn (FCS) con el fin de evitar la activacién de fondo
por componentes de dcidos grasos del FCS. EI FCS filtrado en resina-
carbén se produjo en la siguiente forma; para 500 ml de FCS inactivado por
calor, se agregaron 10 g carbén y 25 g de Resina de Intercambio de Aniones
Grado Analitico Bio-Rad, tamafio de malla 200-400, y la solucién se
mantuvo en un agitador magnético a temperatura de la sala de un dia para
otro. Al dfa siguiente, el FCS se centrifugd y se repitio el procedimiento de
filtracién durante 4-6 horas. Luecgo del segundo tratamiento, el FCS se
centrifugo y el filtro se esterilizo con el fin de retirar los remanentes de

carbdn y resina,

PROCEDIMIENTO DE ANALISIS

Soluciones patrén de compuestos en DMSO se diluyeron en rangos de.
concentracién apropiados en placas maestras. De las placas maestras, los
compuestos se diluyeron en medios de cultivo para obtener las soluciones

del compuesto de prueba para las dosis finales.

Una vez ajustada la cantidad del medio de células a 75 ul en cada pozo, se
agregaron 50 pl de solucién de compuesto de prueba. Células transfectadas
transitoriamente se expusieron a compuestos durante alrededor de 24 horas
antes de realizar el andlisis de deteccion de luciferasa. Para los analisis de
luciferasa, se agregaron 100 pl de un reactivo de analisis manualmente a
cada pozo y las placas se dejaron durante aproximadamente 20 minutos con
el fin de permitir la lisis de las células. Luego de la lisis, se midi6 la
actividad de la luciferasa en un contador 1420 Multiwell, Victor, de
Wallach.

Compuestos de Referencia

Se utilizé la pioglitazona TZD como sustancia de referencia para la
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activacion de PPARy humano y murino. Como sustancia de referencia para
PPARa humano se utilizd 4cido 5,8,11,14-eicosatetraydnico (ETYA).
Cilculos y Anilisis

Para el célculo de los valores ECgp, se estableciéd una curva concentracion-
efecto. .Los valores utilizados se derivaron del promedio de dos o tres
mediciones independientes (luego de restar el valor promedio de fondo) y
se expresaron conio el porcentaje de la activacion maxima obtenida por el
compuesto de referencia. Se graficaron los valores contra el logaritmo de la
concentracidn del compuesto de prueba. Los valores ECyp se proyectaron
por intercalacion lineal entre los puntos de datos y calculando la
concentracion requerida para conseguir S50% de la activacion méxima

obtenida por el compuesto de referencia.

Los compuestos de férmula I tienen un ECsy de menos de 5 umol/l para
PPARa y compuestos particulares tienen un ECsy de menos de 1.0pumol/l.
Adicionalmente en compuestos particulares la relacién del ECs, (PPARY):
ECso (PPARa) es mayor que 25:1. Se cree que esta relacion es importante
con respecto a la actividad farmacoldgica de los compuestos y a su perfil

terapéutico.

Adicionalmente, los compuestos de la presente invencién exhiben
propiedades DMPK (Metabolismo y Farmacocinética de Medicamentos)
mejoradas, por ejemplo exhiben una estabilidad metabdlica mejorada in

vitro. Asimismo, los compuestos poseen un perfil toxicolégico promisorio.
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REIVINDICACIONES

1. Un compuesto de formula I

iog
SO,CH,
I
en donde R’ representa cloro, fluoro o hidroxi, asf como isémeros épticos y

racematos del mismo, asi como sales farmacéuticamente aceptables,

profarmacos, solvatos y formas cristalinas de los mismos.
2. Un compuesto seleccionado de:

dcido 2-{[2-(4-clorofenil)etil]tio}-3-[4-(2-{4-[(metilsulfonil)oxi]}-
fenoxi}etil)fenil]propanoico;

dcido 2-{[2-(4-hidroxifenil)etil]tio}-3-[4-(2-{4-[(metilsulfonil)oxi]-
fenoxi}etil)fenil]propanoico; y '

cido 2-{[2-(4-fluorofenil)etil]tio}-3-[4-(2-{4-[(metilsulfonil)oxi]-

fenoxi }etil)fenil]propanoico;

y sales farmacéuticamente aceptables, profarmacos, solvatos y formas

cristalinas de los mismos.

3. El compuesto dcido  (-)-2-{[2-(4-clorofenil)etil]tio}-3-[4-(2-{4-

[(metilsulfonil)oxi}-fenoxi }etil)fenil]propanoico.

4, El compuesto dcido (-)-2-{[2-(4-hidroxifenil)etil]tio}-3-[4-(2-{4-
[(metilsulfonil)oxi]-fenoxi}etil)fenilJpropanoico.
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etil]tio}-3-[4-(2-{4-[(metilsulfonil)oxi]-fenoxi} etil)fenilJpropanoico.

6. Una formulacion farmacéutica que comprende un compuesto de acuerdo
con una cualquiera de las reivindicaciones 1 a 5 en mezcla con auxiliares

farmacéuticamente aceptables, diluyentes y/o vehiculos.

7. Una formulacién farmacéutica que comprende un compuesto de acuerdo
con una cualquiera de las reivindicaciones 1-5 en mezcla con auxiliares

farmacéuticamente aceptables, diluyentes y/o vehiculos.

8. Un método de tratar o prevenir trastornos de lipidos (dislipidemia)
asociados o no’ con resistencia a la insulina, que comprende Ia
administracion de un compuesto de acuerdo con una cuelquiera de las

reivindicaciones 1-5 a un mamifero necesitado del mismo.

9. El uso de un compuesto de acuerdo con una cualquiera de las
reivindicaciones 1-5 en la manufactura de un medicamento para el
tratamiento de trastornos de lipidos (dislipidemia) asociados o no con

resistencia a la insulina.

10.Un método de tratar o prevenir diabetes tipo 2, que comprende la
administracién de una cantidad efectiva de un compuesto de formuia I de
acuerdo con una cualquiera de las reivindicaciones 1-5 a un mamifero

necesitado del mismo.

11.Un proceso para preparar compuestos de férmula I haciendo reaccionar

un compuesto de formula I1
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SO,CH,

en la cual R' es como se define previamente y R? representa un grupo

protector para el grupo hidroxi carboxilico con un reactivo desprotector.

12. Un compuesto de formula II
1

el V\O\fﬁ

11

en donde R' es como se describe previamente y R? representa un grupo

protector para un hidroxi carboxilico.
13. Un compuesto de férmula ITI
0
O "L
2
? COR
SO,CH,

I11

en la cual R? es como se define previamente y X es un grupo saliente,

\
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14. Una composicion farmacéutica que comprende un compuesto como
se reivindica en una cualquiera de las reivindicaciones 1 a 5 combinado con
otro agente terapéutico que es Util en el tratamiento de trastornos asociados
con el desarrollo y evolucidn de ateroesclerosis tales como hipertensién,

hiperlipidemias, dislipidemias, diabetes y obesidad.

15. Una composicion farmacéutica que comprende un compuesto como
se reivindica en una cualquiera de las reivindicaciones 1 a 5 combinado con

otro agente modulador PPAR.

16. Una composicion farmacéutica que comprende un compuesto como
se reivindica en una cualquiera de las reivindicaciones 1 a 5§ combinado con

un agente reductor de colesterol.

17. Una composicion farmacéutica que comprende un compuesto como
se reivindica en una cualquiera de las reivindicaciones 1 a 5 combinado con
un inhibidor de HMG-CoA reductasa.

18. Una composicién farmacéutica que comprende un compuesto como
se reivindica en una cualquiera de las reivindicaciones 1 a 5§ combinado con
atorvastatina o una sal farmacéuticamente aceptable, solvato, forma

cristalina o profirmaco del mismo.

19. Una composicién farmacéutica que comprende un compuesto como
se reivindica en una cualquiera de las reivindicaciones 1 a 5 combinado con

rosuvastatina o una sal farmacéuticamente aceptable del mismo.

20. Una composicién farmacéutica que corhprende un compuesto como
se reivindica en una cualquiera de las reivindicaciones 1 a 5 combinado con
un inhibidor IBAT.

6
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2l. Una composicién farmacéutica de acuerdo con la reivindicacién 20 .

en donde el inhibidor IBAT se selecciona de uno de:
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-1'-fenil-1'-[N'-
_(carboximetil)carbamoi I]metil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina;

1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)~a-[N"-
(carboximetil)carbamoil]-4-hidroxibencil }carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,5-benzotiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-1'-fenil-1"-[N'(2-
sulfoetil)carbamoil]metil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina;

I,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N- {(R)-1'-fenil-I'-[N'-(2-
sulfoetil)carbamoil]metil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina;

1, 1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N'-(2-
sulfoetil)carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-
1,5-benzotiazepina;
1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{(R)-a-[N'-(2-
sulfoetil)carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-
1,5-benzotiazepina;

1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N'-(2-
carboxietil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrshidro-1,5-
benzotiazepina;

1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-{ N-(2- _
carboxietil)carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,5-benzotiazepina;
1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N'(5-
carboxipentil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
‘benzotiazepina;

1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N"-(2-
carboxipentil)carbamoil]benci1}carbamoilmetoxi)-2,3,4,5-te‘trahidro-1 -

benzotiazepina;

0
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1, 1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{a-[N"-(2-sulfoetil)
carbamoil]-2-fluorobencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina; .
1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N"(R)-(2-hidroxi-1-
carboxietil)carbamoil]bencil }carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina;

1, 1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N-(R)-(2-hidroxi-1-
carboxietil)carbamoil]bencil }carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina;

1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-{ N-[(R)-a-(N-{(R)-1-[N"{(R)-(2-
hidroxi-1-carboxietil)carbamoil]-2-hidroxietil } carbamoil)bencil]
carbamoilmetoxi}-2,3,4,5-tetrahidro-1,5-benzotiazepina;
1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{a-[N"-

(carboximetil }carbamoil]bencil }carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
benzotiazepina;

1, 1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{a-[N"-((etoxi)
(metil)fosforil-metil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-
1,5-benzotiazepina; '
1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8- { N-[(R)-a~(N"-{2-
[(hidroxi)(metil)fosforil]etil} carbamoil)bencil]carbamoilmetoxi}-2,3,4,5-
tetrahidro-1,5-benzotiazepina, _
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N- { (R)-a-[N'{(2-metiltio-1-
carboxietil)carbamoil]bencil }carbamoilmetoxi)—2,3,4,5-teﬁhidro— 1,5~
benzotiazepina;

1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-{ N-[(R)-a-(N"-{ 2-{(metil)
(etil)fosforil]etil} carbamoil}-4-hidroxibencil]carbamoilmetoxi}-2,3,4,5-
tetrahidro-1,5-benzotiazepina,

1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8- { N-[(R)-a-(N"-{2-[(metil)
(hidroxi)fosforil]etil}carbamoil)—4—hidroxibencil]carba.n'_loilmetoxi}-
2,3,4,5-tetrahidro-1,5-benzotiazepina; _
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[(R)-N'-(2-
metilsulfinil-I-carboxietil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-

D
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tetrahidro-1,5-benzotiazepina;

1,1-dioxo-3,3-dibutil-5-fenil-7-metoxi-8-[ N-{(R)-a-[N"-(2-sulfoetil)
carbamoil]-4-hidroxibencil } carbamoilmetoxi]-2,3,4,5-tetrahidro-1,5-
benzotiazepina; ' :
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N"-((R)-1-carboxi-2-
metiltio-etil)carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N-((S)-1-carboxi-2-
(R)-hidroxipropil)carbamoil]-4-hidroxibencil }carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N-((S)-1-carboxi-2-
metilpropil)carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N(S)-1-
carboxibutil)carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N{(S)-1-
carboxipropil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-
benzotiadiazepina,
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N-{(S)-1-
carboxietil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-
benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N~((S)-1-carboxi-2-
(R)-hidroxipropil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-
1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N-(2-
sulfoetil)carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-
1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[ N-((S)-1-
carboxietil)carbmnoil]-4-hidroitibenci1}carbamoilmetox_i)-2,3,4,5-
tetrahidro-l,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N- {(R)-a-[N-((R)-1 -carboxi-2-

%L
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metiltioetil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-
benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N-{(S)-1-[ N(S)-2-
hidroxi- 1 carboxietil)carbamoil]propil } carbamoil]bencil }
carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N{(S)-1-carboxi-2-
metilpropil)carbainoil]bencil}carbamoilmetoii)-z,3.4,5-tetrahidm- 1,2,5-
benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N<((S)-1-
carboxipropil)carbamoil]-4-hidroxibencil } carbamoilmetoxi)-2,3,4,5-
tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-[ N-((R/S)-a- {N-[1-(R)-2-(S)-1-
hidroxi-1-(3,4-dihidroxifenil)prop-2-il]carbamoil } -4-
hidroxibencil )carbamoilmetoxi]-2,3,4,5-tetrahidro-1,2,5-benzotiadiazepina;
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N-(2-(S)-3-(R)-4-(R)-
5-(R)-2,3,4,5,6-pentahidroxihexif)carbamoil]-4-hidroxibencil }
carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-benzotiadiazepina; y
1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{(R)-a-[N-(2-(S)-3-(R)4-(R)-
5-(R)-2,3,4,5,6-pentahidroxihexil)carbamoil]bencil } carbamoilmetoxi)-
2,3,4,5-tetrahidro-1,2,5-benzotiadiazepina;

o una sal farmacéuticamente aceptable, solvato, solvato de tal sal o un

profarmaco de las mismas.
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l. Basis of the report
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. Non-establishment of opinion with regard to novelty, inventive step and industrial
applicabliity

The question of whether the clalmed Invention appears to be novel, to involve an
. . inventive step, or to be industrially applicable has-not-been-the subject of the . -
intemational preliminary examination in respect of the claims which have not been
searched (Article 17(2)(a) or (3) and Rule 66.1(e) PCT); see also intarnational asarch report).

V. Reasonad siatement under Rule 66.2{a)(ll) with regard to novelty, Inventive step or
Industrial applicabllity

To the extent that the intemnational preliminary examination has been carried out (see item
Il above), the following is pointed out:

In light of the documents cited in the international search report, It Is considered

that the invention as defined in the Independent claims, which have been the subject of an
Iintemational search report, meets the criteria mentioned in Article 33(1) PCT,

l.e. appears to be novel, to invoive an inventive step and 1o be Industrially applicable.

Form PCT/400PE2 (EPO-03-2002) P20761
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PCT REQUEST 100598W0
Original (for SUBMISBION) - printed on 17.12.2002 11:30:21 AM
0 For recelving Office use only
o1 International Application No.
02 International Filing Dats
03 Name of receiving Office and "PCT
international Appiication®
0-4 Form - PCT/RO/D1 PCT Request

041 |Prepared using PCT-EABY Version 2.92
_ _ (updated 01.10.2002)
05 Petltion
The undersignad requests that the
presant International ication be
madnmﬂmhubhl’m
o4 mwﬂﬂm(wﬂd' bythe |United Kingdom Patent Office (RO/GB)
07 Applicant's or agent's flle reforence |1 00596 /WO
I [Title of invention THERAPEUTIC AGENTS
n Applicant
-1 This person ia: applicant only
-2 Applicant for AP: (GH GM KE LS MW MZ 8D BL SZ TZ UG ZM
ZW); EA: (AM AZ BY KG KZ MD RU TJ TM);
EP: (AT BE BG CH&LI CY CZ DE DK EE ES FI
FR GB GR IE IT LU MC NL PT SE SK TR);
OA: (BF BUCF CG CI CM GA GN GQ GW ML MR
NE SN TD TG)y AE AG AL AM AT AU AZ BA BB
BG BR BY BZ CA CHELI CN CO CR CU CZ DE
DK DM DX EC EE ES FI GB GD GE GH GM HR
HJ ID IL IN IS JP KE KRG KP KR KZ LC LK
LR LS LT LU LV MA MD MK MN MW MX NZ NO
Nz OM PH PL PT RO RU 8C BD BE BG BI SK
8L TJ TH TN TR TT TZ UA UG UZ VC VN YU
ZA IM IW
-4 Name ASTRAZENECA AB
-5 Address: Sodertalije
§=151 85
Sweden
-8 Stato of nationality BB
-7 State of residence BE
-8 Talephone No. +44 1625 230148
-o Facsimie No. +44 1625 510752
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PCT REQUEST 100S9WO
Criginal (for SUBMISSION) - printad on 17.12.2002 11:30:21 AM
-1 Appiicant andfor Inventor
l-1-1 | This person bs: applicant only
l-1-2 |Applicant for MG
li-1-4 |Name ASTRAZENECA UK LIMITED
15 |Address; 15 Stanhope Gate
London, Greater London W1K 1LN
|{United Kingdom
lI-1-8 | State of nationalky GB
l-1-7 | State of reskience agB
B2 |Applicant and/or inventor
l-2-1  |This person la: applicant and inventor
22 |Appiicant for US only
Il-2-4 |Namg (LAET, First) ALSTERMARK LINDSTEDT, Eva-Lotte
NH2-5 |Addresa: Molndal
8-431 83
Swedsn
. N28 |State of nationallty sE
Hl-2-7 |State of reskience BE
I3 |Applicant and/or Inventor
Hi-3-1 | This parson la: applicant and inventor
32 |Applicant for U8 only
H-3-4 |Name (LAST, Firet) BOIJE, Anna, Maria, Persdotter
N-3-5 |Address: Molndal
8-431 83
Sweden
-3-8 | State of nationallty BE
137 | State of reskdance '|sE
n-4 Applicant andfor Inventor
IF4-1 [ This person ls: applicant and inventor
li-4-2 |Applicant for U8 only
fll-4-4 |Name (LAST, First) HOLM, Patrik
Hi-4-5 |Address: Molndal
8-431 83
Sweden
fi4-8 |Stmte of nationality FI
Hi-4-7 |State of residence 8E
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PCT REQUEST 10050%
Original (for SUBMISSION) - printed on 17.12.2002 11:30:21 AM

V-1 Agemt or common representative; or
coraspondences

acidress for
The person identifisd below Is
hereby/has been appointad to act on agent
behalf of the appiicant(s) before the
compéatent imamational Authorities as:
V-1-1 |Name ASTRAZENECA
Iv-1-2 |Address: Glchal Intellectual Property
Mereside

Alderley Park
Macclesfield, Cheshire 8SK10 4TG
United Kingdom

IV-1-3 | Talephone No. +44 1625 230148
IV-1-4 | Facaimliia No. +44 1625 510752
L) Designation of Staiss
V-1 Patent
md or "ﬂsﬂﬂanBMEBDSLBZTZUGm

any, are apecifiod between parentheses |[ZW and any other State which is a

atter the designation(s) concerned) Contracting State of the Harare Protocol
and of the PCT

EA: AM AZ BY KG KZ MD RU TJ T™ and any
other State which is a Contracting State
of the Eurasian Patent Convention and of
thea PCT

EPs AT BE BG CHERLI CY CZ DE DK EE ES FI
FR GB GR IE IT LU MC NL PT SE SK TR and
any other State which is a Contracting
State of the European Patent Convention
and of the PCT

OA: BF BUCF CG CI CM GA GN GQ GW ML MR
NE SN TD TG and any other State which is
a member State of OAPI and a Contracting
State of the PCT

V-2 |National Patent AE AG AL AM AT AU AZ BA BB BG BR BY BZ
o o oot b Svertem»s (CA CHELI CM CO CR CU CZ DE DK DM DZ EC
sitar the deaignation(s) concemed) EE ES FI GB GD GE GHE GM ER HU ID IL IN

IS JP KE KG XP KR KZ LC LK LR LS LT LU
LV MA MD MG MK MN MW MX MZ NO NZ OM PH
PL PT RO RU 8C 8D 5E 850 SI SK 5L TJ TM
T™ TR TT TZ UA UG US UZ VC VN YU ZA ZM
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V3

Pracautionary Designation Sintamant

In ackiltion to the designations made
under tarms V-1, V-2 and V-3, the
applicant also makes under Rule 4.8(b)
afl designations which would be
permitted under the PCT axcept any
designation(s) of the State(s) Indicated
uncier kem V-8 below. The applicant
deciares that thosse additional
designations are subject io confirmation
ard that any designation which Ia not
confirmed before the expiration of 15
months from the priority date Is to be
negarded as withdrawn by the applicant
at the sxpiration of that time limit

v-8

VH

V-1
VH1-2
Vi1-3

Exciusion{s) from precautionary
| denignations

Priority ciabm of eariler national
application

Ring date
Number

Country

19 December 2001 (19.12.2001)
0104333-0
8E

Vi1

intsmational Gearching Alrthority
Choeen

Eurcpesdn Patent Office (EPO) (ISA/EP)

Vil-2-1
vil-2-2
vil-2-3

Reguest to use results of earfler
asarch; relerence to that ssarch
Date

Number
Couniry (or reglonal Office)

19 December 2001 (19.12.2001)
8E 01/01590
EP

—

v
Vi1

Vil-2

Vi3

vili4

Vili-&

Number of declamtions

Deciarstion as to the identity of the
Inventor

Declaration as to the applicant's
antitiemnant, as at the intemational filing
date, to apply for and be granted a
patent

Declaration as 10 the applicant's

entitiemnent, as at the intemational filing

date, in claim the priority of the earlier
ication

Declaration of invantorship (only for the
purposss of the deslgnation of the
Unhted Statos of America)

Daclaration as to non-prejudicial
disciosures or ewceptions to lack of
novelty

IX-1
IX-2
IX-3
X4
IX-5
Ix-7

Check list

number of sheets slectronic flle(s) attached

Request (Including deciaration sheets)

Dencription

33 -

Claims

Abstract

-

EZABSTO00 . TXT

Drawings

TOTAL

47
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| Accompanying Rems paper docurnent(s) attached electronic fla(s) attached
ix-8 Fee calculation shest v -
1X-19 | Priority documant(s) Item(s) VI-1 -
IX-17 |PCT-EASY diskstte - Diskette
X-19 |Figure of the drawinge which should

ths absiract

D20 |Lan of flling of the international

wm ] ol I English
X-1 Signaiure of appiicant, agent or

common representstive
XA-1  Name ASTRAZENECA
X-1-2 | Name of signatory Agent
X-1-3 |Capacty AstraZeneca

FOR RECEIVING OFFICE USE ONLY

10-1 | Daie of actuml recsipt of the
purported Imtemational spplication

102 Drawings:
10-2-1 |Received
10-2-2 | Not received

10-3 Correcind date of actusl recsipt dus
to later but timely recelved papers or
drawings compisting the purported

International application

10-4 Date of timely receipt of the required
cormections under PCT Article 11(2)

105 |intamnational Searching Authorty | THA /EP

108 | Transmittal of search copy delayed
untll search fes s paid

FOR INTERNATIONAL BUREAU USE ONLY

11-1 | Date of receipt of the record copy by
the Irternwtional Buresu
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PCT (ANNEX - FEE CALCULATION SHEET)
Original {for SUBMISSION) - printad on 17.12.2002 11:30:21 AM

{This sheet la not part of and does not count as a sheet of the Intemational application)

100508/W0

0 For recaiving Office uss only
o1 Iintemational Appilication No.
02 Date atamp of the recelving Office
o4 Form - PCT/RON 01 {(Annex)
PCT Fea Calculation Shest
0-4-1 |Prepared using PCT-EASY Version 2.92
(updated 01.10.2002)
.3 ] Applicant's or agent's fllerefersnce 100596 /WO
2 Applicant ASTRAZENECA AB, et al.
12 Calculstion of prescribed fess | fee amountimuitipller Total amounts (GBP)
121 |Transmitial fee T = 55
12-2-1 |Search fee 8 = 592
12-2-2 |internalional search o be carled out by | 2P
12-3 |inismational fee
Bask fes
(first 30 shoets) b1 278
124 Ramalning sheets 17
125 Additional amount Mle
126 Total additional amourtt h2 102
12-7 bl+b2= 380
128 Deaignation fees
Number of designations contained (95
In intemartional appiication
128 Number of designation fees 5
payabls (maximum 5)
12-10 Amount of designation fee ®is0
12-11 Total designation faes D 300
1212 PCT-EASY fee reduction R -86
12-13 |Total Intsrnational fee (B+D-R) 1 (=] 594
12-17 |TOTAL FEES PAYABLE (T+8++P) (=) 1,241
1210 | Mode of payment authorization to charge deposit account
12-20 | Depoalt account inetructions
The recaiving Office: United Kingdom Patent Office (RO/GB)
12-20-1 | Authorization o charge the total fees v
Indicated above.
12-20-2 | Authorization to charge any deficlency or| v
credht any overpayment in the total fees
Indicated above.
12-20-3 | Authortztion to charge the fee for 7
. |priodty document.
12-21 |Deposh account No. D02934
1222 |Date 17 December 2002 (17.12.2002)
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12-23

Name and signature

VALIDATION LOG AND REMARKS

1323

Validation messages

Yellow
Applicant 1.:City missing

Yellow
Applicant 3.:City missing

Yellow
Applicant 4.:City missing

Yellow
Applicant 5.:City missing

13-2-7

Valldstion messages
Contents

Yellow!
The power of attormey or a copy of the

genaral power of attormey willl need to
be furnished unless all applicants sign

the request form.

Green?
The international application contains
no drawings. Please verify.

13-2-8

Validation messages
Payment

Green?

Please ensure that you have a valid
deposit account with the recelving
Office selacted.
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PCT-EASY INFORMATION SHEET
(For applicant use only, DO NOT submit this sheet with the international application)

VALIDATION LOG
Names
Yellow Applicant 1.:Clly missing
Yellow Applicant 3.:City misaing
Yellow Applicant 4.:City misaing
Yallow icant 5.:Clty missing
Contants
Yellowl Thapuuf::mwnmpydhmpowarofnhnnyuﬂlmdlnbefunhheduﬂualmalmh
requast X
Grean? Tha intemational appiication contains no dmwings. Plaass verify.
Payment
Green? Pleasa ensure that you have a valid doposit account with the receiving Office salected.

Bsfore submiiting the Intemational Application, plesss carefully verify thet:

-the Information contained on printed Requast form Is correct;

-Box X of the Request form and ltem 12-23 of the Annex to tha Raquast form have besn signed;

-all slements of the imrternational appiication as indicatad in Boxss VI and IX of the Request form have been atiachsd; snd,
=~the disieiis coniaining the PCT-EASY zip fils of the Intamational Application has been enciossd and has been clearly
isbhsled "PCT-EASY", with the appiicant’s or agent's file reference, and the first appiicant's name.

ATTENTION
DO NOT modify any indications on the Requast form printout. The electronic version of the PCT-EASY application has been locked. if
an eor or &n omission s discovered st this time, you must recpsn the stored form for submission, perform necassary amandmestis
and immediately reaubmit the form. Finally, a NEW submission disketie must be created manually by resending the cormected stored
form io the disketie. The previcusly creatad printout and submission disketts must be deatroyed In order to prevent the possibility of
emoneously sending It o the RO.




ABSTRACT %
A compound of formula I

{A chemical formula should be inserted here - please Bee paper copy enclosed)

wherein Rg1? represents chloro, fluorc or hydroxy as well as optical isomers
and racemates thereof as well as

pharmaceutically acceptable salts, prodrugs, sclvates and crystalline forms
thereof, to processes for preparing

such compounds, to their the utility in treating clinical conditions including
lipid disorders (dyslipidemias) whether or

not assoclated with insulin resistance, to methods for their therapeutic use and
to pharmaceutical compositions

containing them.



The demand meat be filed directly with the competent International Preliminary Examirning Authority or, if two or more Authorities are
with the one chasen by the applicant.  The full name or two-letter code of that Authority may be indicated by the applicont on the line

IPEA/ EPO

PCT CHAPTER II
DEMAND
under Article 31 of the Patent Cooperation Treaty: % \

The undersigned requests that the international application specified below be the subject of
interational preliminary examination according to the Patent Cooperation Treaty and
hereby elects all eligible States (except where otherwise indicated).

For International Preliminary Examining Authority use only

Identification of IPEA Date of receipt of DEMAND
B — Applicant’s or agent's filo reference
BoxNeo.1 IDENTIFICATION OF THE o) CATION
0. INTERNATIONAL APPLI 100596/WO

International epplication No. international filing date (dawmonth/vear) | (Earliest) Priority date (daymonth/vear)
PCT/GB2002/005743 18 Decamber 2002 (18.12.2002) 19 December 2001 (19.12.2001)

Title of invention THERAPEUTIC AGENTS

BaxNo. Il APPLICANT(S)
Name and address: e filowad by ghon mame: for a lgal enty, il effical designation. Telephone No.

mact include pasial code and name of +44 1625 5130148
ASTH.AZEN ECA AB Facsimile No.
S$-151 85 Sadertalje +48 8 553 28820
Sweden Teleprinter No.

Applicant’s registration No. with the Office

State (that is, country} of nationality: State (that is, country) of residence:
SE SE

Name and address: (Fardly nane follownd by gives nane; for a legal entity, full afficial designation. The addrest muust inchele postal code and noms of cowntry,)
ASTRAZENECA UK LIMITED

15 Stanhope Gate

London

W1K 1LN

GB

State (that is, country) of mtionality: State (that is, country) of residence:
GB GB

Naume and address: (Family nams foliowed by given name; Jor a legel antlty, full official designation. The exidrass must inchads possl code and neme of cowtry)

ALSTERMARK LINDSTEDT, Eva-Lotte
Moindal

S-43183

Sweden

State (that is, country) of nationality: State (that Is, country) of residence:
B ___SE SE

[X] Further applicants are indicated on & contimuation sheet.
Form PCT/IPEA/401 (first sheet) (March 2001) See Notes (o the demand form
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3 International application No.
Sheat No. . PCT/GB2002/005743

Box No.IlI AGENT OR COMMON REFRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is~ [3f] agemt [] common representative

xod [3] Bas been sppointed earlicr and representa the applicant(s) also for intemnational preliminary examination.
D i» hereby sppeinted and sny earlier appointment of (an) agent(s)/common ropresentstive is hereby revoked.

is here . ifically for . - - ity, in sddit
Dlds:e wwm:ﬁ"mmw:ﬂwmmmmmmmum ition to

] : . Tel No.
e L e e o | 605 517081
GAINEY, Laurence David Scott Facaamilc No.
ASTRAZENECA
Giobal Intelectual Property +46 B 553 28820
Meresida, Aldariey Park Teleprinter No.
Macclesfield,
ggeahlra. SK10 4TG Agent's registration No. with the Office

Address for carrespondence: Mark this check-box where no or common representative is/has been sppoimted and the
D mnhonhmdnﬂudmhﬂimupeciﬂddrmmwhmtmwwbem

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concarning amendments:*

1. 'The spplicant wishes the international preliminary examination to start on the besls of:
[¥] the international epplication as criginally filed
the description as originally filed

as amended under Article 34

the claims as originally filed
as smended under Article 19 (together with any accompenying statement)

ns amended under Article 34

as origmally filed
as amended under Article 34

the drawings

L1071 CICIbe (o]

2. D The applicant wishes any amendment to the claims under Article 19 to be considered as reversed.

3. D The applicant wishes the start of the internationa] preliminary examination to be postponed until the expiration of 20 months
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made
undex Article 19 or a notice from the applicant that he does not wish 1o make such amendments (Rule 69.1(d)). (Thir check-
box may be marked only where the time limit under Article 19 has not yet expired,)

*  Where no check-box is marked, international preliminary examination will start on the basis of the international application
as originally filed or, where a copy of amendments to the claims under Asticle 19 and/or amendments of the international application
under Article 34 are received by the International Proliminary Examining Authority before it has begun to draw up a written opinion
or the international preliminary exeminetion report, as so amended.

[x] which is the language in which the internstional application was filed.

[[] which is the language of u transiation furnished for the purposes of international search.

[[] which is the language of publication of the international spplication.

[[] which is the language of the translation (to be) furnished for the purposes of international preliminary examination.

Box No.V ELECTION OF STATES

The spplicant hereby elects all eligible States (that is, ali States which have been designated and which are bound by Chapter I of |
he PCD
excluding the following States which the applicant wishes not te elect:

Form PCT/IPEA/40] (second sheet) (March 2001) See Notes to the demand form
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International application No.
Sheet No. .4 PCT/GB2002/005743
Bex No. VI CHECK LIST ]
The demand is sccompanied by the following elements, in the language referred to in For [nterations! Preliminary
Bax No. IV, for the purposes of international preliminary exsminstion: Exsmining Authority use only
recelved not recsjved
1. trensiation of imernational application sheets O [_'_]
2. amendments under Article 34 sheety |1 |
3. capy (or, where required, tanalation) of
amendinents under Article 19 sheets 1 O
4. capy (or, where required, transiation) of
statement under Asticle 19 : sheets O |
5. letwnr sheets £ (M
6. other fpecify) sheots O O
The dernand is also accompanisd by the flam(s) marked below:
1. ] fee calculation sheet 5.[] statament expleining lack of signature
2.[7] original scparaie power of attorney 6.[7] requence listing in computer readable form

3.[] original genems! power of attorney 7.7 other (apecif:

4.[7] copy of general power of sttomay;
reference number, if amy:

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next o each signaturs, indicals the name of the person sigring and the copucity in which the person signs (if such capacity is not olrvioss from reading the desand).

-------------------------------------------------- UrdydvaziiuLEapesensenTrEART AR pE

GAINEY Laurance Davrd Scott et al
Global Intellectual Property, Patents, AsiraZeneca AB

For Internaticnal Preliminary Examining Authority use only

1. Date of sctual receipt of DEMAND:

2. Adfusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

3. [ The date of roceipt of the demand is AFTER the expiration of 19 months ] The spplicant has been
) from the priority date and item 4 or 5, below, does not apply. informed accordingly.

4 D {t‘:d;sasofmmpwfﬂwdmnﬂummmoflsnwmﬁmmemmwdmuumw“md
* {]

5.1 Although the date of receipt of the demand is efter the expiration of 19 months from the priotity dats, the defay in arrival
: is EXCUSED pursuast to Rule 82,

For International Bureau use only

Demand received from JPEA on:

Form PCT/IPEA/401 (last sheet) (March 2001) See Notes to the demaond form




PODER

Yo (nosotros)

domidliedo(s) en

Nombro{amos) »: . RAMIRO CASTRO DUQUE y/o JUAN
PABLO CADENA SARMIENTO vy/o BEATRIZ
JARAMILLO 8.
de Bogotd, Colombla, apoderadoa verdaderos y lagales
con poder eapecial, amplio y suficiente, pera recabar
de las oficinas y sutoridedes colomblanas
sdminlstrativas, judiclales y de policla, en cualquier
instencis © recurso, la obtencién de petentes de
invencién, registros de marcas, disefios industriales,
modelos de utilided, depssitos de nombres comerclales
y enseilas, registros de derechos de sutor y contretos
sobre lgs mismos, obtencidn de certificados de
obtentor de veriedades vegetales, asl como sus
+3prérrogas, renovaciones, anotaciones de traspeso,
“#°camblos de nombrae y/o domicllio; elaborar, tramiter y
registrar contretos de licencla y licencias de
cualesquiera clases; Intervenir como demandante o
. carmo demandado en cusiquler inatanclas y recurso ante
cuaiquler Juez, corporacién, funclonaric pdblico o
autorided en acciones judiclales, administratives y de
policla tales como: oposicionas al regletro de marcas;
acclones de caducided, cencelaclén y nulided:
acciones relvindicatorias, acclones derivades de la
obtencidn a explotacién de licencias; acclones de
competencia deslsal; damandas penales; acciones de
Indemnizecidén de perjulcios, reclamos y observaciones
8 solicitudes de patentes, disefios Industriales, madeios
da utllidad, en el ejercicio de madidas cautslares y an
otras acclones o medidas similares.

A oeste efacto, lois) facultolamos) para elevar
sollcitudes, formuler descripclonss, enmiendes,
rotestss, decleraclones, oposicionas, cancelaclones,
ulldedes, apeleciones y reclamos; pegar Impuestos,
cuotas y gravdmenes preacritos por la ley; renunclar o
deslstir a derechos concedidoa o en curso de
conceslon; reclbir toda clase de documentos y valores,
dando el descargo respsctivo, y, en general, para dar
nte dichas autoridadea todos los pasos nacesarios al
efecto Indicadoc y tomar todas las medidas que
crayaeren conducentss al resguardo de mis (nuestros
Interases), con todaa las demés facultedes legaies
necesarias.

Este poder comprends ila fecultad de ratificar’ o
confirmar en mi  (nuestro} nombre lo actuado esl
como le facultad de desiatlr, transiglr, compromater, y
la de sustituido en todo o en parta y revocer
sustitucionsa. Asimismo nombrolamos) a: RAMIRO
CASTRO DUQUE vy/o JUAN PABLO CADENA
SARMIENTO y/o BEATRIZ JARAMILLO B.
domicliiadols) en la Carrera 7 No. 18-56 Plso 8, mis
{nuestros) apoderados en Colombla, con facuitades
para reclbir notificaclones y designer epoderados
judiciales o extrajudiclales.

Otorgado y fimado en

de 200_°

hoy de

S
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' Brigard & Casfl_'o

BOGOTA - COLOMBIA

.\?’.-- - Jf ‘_r':_t:q;‘p‘ e

POWER OF ATTORNEY

| (Wel ASTRAZENECA AB @

domiclled In 88-131-3odertalje, Sweden

Heraby appoint RAMIRO CASTRO DUQUE and/or
JUAN PABLO CADENA SARMIENTO and/or BEATRIZ
JARAMILLO 8.

of Bogotd, Colombia, my (our). true and lawful
sttormeys with special, emple and sufficient power to
obtain from the Colombian administrative, judicial end
police offices and authorities, In any Instance,
privileges of patents of invention, registration of
trademarks, - industrial dasigna and utility models;
registration of commercial names and emblaems,
ragistration of copyright and contracts related therato,
cartificates of abtalners of vegetables varieties, as well
as extsnslona, renawals and recordal of assignments
and changes of namas and domiclle related to the
above; to prepare, prosecute and regleter licenses of
any kind; to ect as pleintiff or defendant in any
instance or recourss, and befors any [udge,
carporation, public officlal or authority in [udiclal,
acdminiatrative and police actions, such as: oppoaltions
to the regletration of trademlrkl_:_ caducity, cancellation
and nullity ections; claim actiona derlvad from the
obtaining or explotation of ilcenses, action of unfair
competition; penal demands, actions of Indemnitiaa for
damages: claime or observations on patent
applications, models, Industrial designs and utility
models; in the exerclse of preventive measures: and in
othar actlons or simllar procesdings.

To that effect they amm hereby empowered to file
epplications, formulate descriptions, amendments,
protests, dacleretions, oppoasitions, canceligtions,
nullities, eppeals and claims; to pay taxes, quotas and
gssessmente prescribed by law, renounce or waive the
rights grantad or In the procese of granting; to racelve
oll kind of documents and veluables, gliving the
raapective release of receipt, and, in general, to take
before sald authoritlee the necessary ateps to such
offect, and any meassures that they may deem
pertinent to the sefeguard of my {our} interest(s)
with all the other nacesssry legal powars.

sppoint RAMIRO
PABLO CADENA
JARAMILLO 8.

domiclled in Carver &.\ &( 56

attornay(s) In fact, wihg

this [ f .

Signature

Name KEVIN B
Title Director, IP Services
- ..1.: R



CERTIFICADO N TARIAL (SOCIEDAD)

Hoy de de
personaiments comparecié ante ml

a qulen conozco, Yy de qulan me consta que fimé el*
anterlor documanto, debldaments juramantado declard
y dijo que 4| es

de

4

iSociedad legaimente constitulda para un perfoda de
!duracién que adn no ha terminado; que el declsrante
.ostd autorizado por dicha compafila para conferlr sste
;poder; que ol sello astampado por é| al pie de tal poder,
.en nombre y representacién de la expresads compaiila,
"es ol ssilo oficlal de elis; y que el objeto para al cusl se
confiere este instrumento estd comprandido dentro del
|da la socledad.

| EI suacrito Notario hace constar que tuvo a la vista las
; pruebas de la existencia de in socledad.

Estado de
zon fecha

y que quien conflara sl presente poder ss su
representante.

: l"!'?’ " .'n'!- &
; (‘ G -:-J; ol
i 8 hg &mﬁcmo NOTARIAL

Y i {“‘J PE\HSONA NATURAL
'.:rﬂ ¢ i .\\\
P2t
"Hoy - de de , comparecié{eron)
! ante m(

a quien {ea) conozco y me consta que es{eon) la(s)
persona(s) firmante(s) del documento que preceds y
quisnies) daclarain} que otorgan el mismo pars los
fines y propdsitos que an 4] ee expresan.

Notario Pliblico (ssllo)

LEGALIZACION POR APOSTILLA ES REQUERIDA.

. :\ LR ?’T,m 3 ;r..',s. '-'-..:. -.t-a_ -‘ _ -';_T:.'ﬂ.
. .‘W g.-#? arg Y. “5.;.’ - - et

NOTARIAL CERTIFICATE {CORPORATION)

3
day om (ks of

On this f

personally aPpearad bgfore me
-t

to ma known, and known to me to be the person who

signed the foregolng Instrument who being by me duly

sworn did depose and say that he {sha) Is the

AT vE?
Pttansenveet BB

Which Ie legelly constituted far & term not yet expirad,
that deponent is authorized by ssid Company to confar
-this Powsr of Attornsy: that the seal affixed hereunto
by ths deponant in the name and on behalf of said
Corporation is the corporate ses! thereof; and that
purpose for which this Instrument ia grantad
included within the corporate purposs of company.

. The undarllgna& Notary Public attagts that he has seen

the documents that prove the existence of the
company.

st el 77

under date ot p S J“ e % 3

attorney la ita Representative., Q-

iy

and that he (she) who grlm{hp p“agm%qw.r aof

NOTARIAL CERTIFICATE
NATURAL PERSON

On this day of of
parsonally appearaed before me

who Is{ara) knawn to me and who | sttest exacuted
the forog fcdheument and he (they) declared he

LIZATION BY APOSTILLE IS REQUIRED.



. APOSTILLE
{Hague Convention of 5§ October 1961 / Coavention de La Haye du 5 octobre 1961)

UNITED KINGCDOM OF GREAT BRITAIN AND NORTHERN TRELAND !
1. Comtry: United Kingdom of Grent Britnin snd Northera Lrsland
Pays: Roysume-Uni de Grande-Bretagne et &'irlsnde du Nord
‘This public document / Le présent acte public
1 Has been signed by J B Hodgeon

u éa signé par
3.  Acting inthe capacityof Notary Publie .
agixzant en qualité de H
4. Berstheseallsampof  ‘The Sald Notary Publie :
est revéin du scemn/timbre de
’ Cextified/Attesol
S. ot London/h Londres 6. thefle 17 Felwunary 2004

7. by Her Majeaty"s Principat Secretary of Staio for Porcign and Commonweatih Affeirs /
par le Secrétaire d"Etat Principal de Sa Majesté sux Affaires Etrangires et do Commanwenlth.

B Numbessous No G348987

10 Signsture: J. Ireland

For the Sscratury of Siuin / Povr In Secrdsaire FEmt

1f this document is to be used in & country which is not party (o the Hagne Convention of $ October 1961,
it should be presented 1o the consular section of the misrion repregenting that eountry,
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Industria y Comercio

SUPERINTENDENCIA

2020
Bogota, D.C.,
Doctor: Oficio N° SRR
RAMIRO CASTRO DUQUE Lobd4
Apoderado
ASTRAZENECA AB.
ASUNTO: Radicacién N° 04-68143
Solicitud internacional PCT/GB2002/05743
Fecha inicio fase nacional 19/07/2004
Tramite 011
Evento 379
Actuacién 430
Folios 001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la
Decisién 486 de la Comision de la Comunidad Andina, articulo 27 del Tratado de
Cooperacion en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular Unica
de la Superintendencia de Industria y Comercio, se le comunica que:

0 La solicitud no contiene la copia del documento en que consta la cesién del derecho a la
patente del inventor al solicitante o a su causante. (Art. 26-k) Decision 486).

En cumplimiento de lo dispuesto por el articulo 38 de la Decision 486, se le requiere para
que dentro del tdmino de dos meses siguientes a la fecha de notificacion del presente
oficio, complete los requisitos anteriormente enunciados. En caso de no dar cumplimiento
al presente requerimiento, la solicitud se considerara abandonada y perdera su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N® 10 de 2001.

CESPEDES DE VERGEL
Jefe de la Djvision de Nuevas Creaciones.

El anterior nrequerimiento fue  notificado por fijacion en lista de
fecha, 27 450. 2004

202067



