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ORTHO-SUBSTITUTED BENEZOIC ACID DERIVATIVES FOR THE TREATHMENT OF INSULIN
RESTETANCE

Fisld of the i :on
The present invention relates to certain novel benzoic acid decivatives, to processes for
preparing such compounds, to their utility in treating clinical conditions associated with
insulin resistance, to methods for their therapentic use and to pharmmaceutical compositions

Bag) 1 of the igventi

The Insulin Resistance Syndroms (IRS) including type 2 diabetes mellitus, which refers to
a cluster of manifestations including insolin resistance with accompanying:
hyperivsulinaernia, possible type 2 disbetes mellitus, arterial hypertension, central... ...... .
(visceral) obesity, dyslipidaemia observed as deranged lipoprotein levels typically
characterised by elevated VLDL (very low density lipoproteins), amall dense LDL
particles and reduced HDL (high density lipoprotein) concentrations and reduced
fibrinolyais.

Recent epidemiological research has documented that individuals with insulin registance
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 IRS
suffering patients and thus to correct the dyslipidaemia which is considered to cause the
accelerated progress of atherosclerosis. However, currently this is not a universally well
defined disease. -

Mbodulators of peroxisome proliferator-activated receptors (PPAR, for a review of the
PPARs see T. M.Willson et al , J Med Chem 2000, Vol 43, 527) are effective in treating
conditions associated with insulin resistance.
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US 5,750,783 discloses that certain benzyloxy-substituted phenylgiycinolamides which
have a cycloalkyl substituent are antiatherosclerotic medicaments. This document does not
disclose or suggest the compounds of the present invention.

Surprisingly a series of compounds has now been found which are selective PPARQ
modulators,

Descriptiop of the inventi

'Ihepreamtinvmﬁon provides a campound of formula I

_Q\ j\/ \.\ ? ’
wherein nis 0, 1 or 2 and R? represents halo, a Cr4alky] group which is optionally
substituted by one or more fluoro, a C;alkoxy group which is optionally substituted by
one or mare fluoro and wherein when n is 2 the substituents R? may be the same or
Jifferent: .

R? represents a C; salkyl group which is optionelly interrupted by oxygen;

Y is absent or represents methylene; and

XisOorS;

and pharmaceutically acceptable salts and prodrags thereof.



10

15

WO 2004/000790 PCT/GB2003/002584

Further values of R', R%, Y and X in compounds of Formula I now follow. It will be
understood that such values may be used where appropriate with any of the definitions,
claims or embodiments defined hereinbefore or hereinafter.

In one aspect X is O.

In a second aspect X is S.

In a third aspect Y is methylene.

In a fourth aspect Y is absent.

In a fifth aspect R is halo, 2 C;.4alkyl group ar a C, 4alkoxy group andnis 0, 1 or 2.
Particularly R is fluoro, methoxy, or isopropyl when n is 1 or 2. Particalardy n is 0.
In a sixth aspect R? represents a Cs.7alkyl group .

The term C; galkyl denotes & straight-chain or branched saturated aliphatic hydrocarbon
having from 2 to 8 catbon atoms. Bxamples of seid alkyl include ethy], n-propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, t-bityl and straight- and branched-chain pentyi, hexyl,
heptyl end octyl.

Tt will be understood by those skilled'in the art that'the term interrupted as used above
means that the oxygen atom is situated within the alkyl chain and is not the tenminel atom.
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 & salt or conjugate thersof. It should be understood that, whilst not being bound
by theary, 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 are known in the art. For examples of such prodrug
derivatives, see:
a)  Design of Prodrugs, edited by H, Bundgaard, (Elsevier, 1985) and Msthods in
E1zyﬁ:ology. 42: 309-396, edited by K. Widder, et al. (Academic Press, 1985);
b) - A Textbook of Drug Design and Development, edited by Krogsgaard-Largen and
H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard
p.113-191 (1991);

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

d) H Bundgaard, ef al., Joumal of Pharmaceutical Sciences, 77:285 (1988); and
e) N. Xakeya, # al., Chem Pharm Bull, 32:692 (1984).

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

" In vivo cleavable esters are just one type of prodrug of the parent molecule.

The compounds of formula I have activity as medicaments, in perticular the compounds of
formula I are selective agonists of PPARC, that is, their ECsg for PPARG is at loast three
times lower, preferably st least four times lower and more preferably 10 or 50 times lower
then their reapective BCsp for PPARY whezein the ECsos are measured and calculated as
described in the assays later in this document. The compounds of formula I are potent and
sclective.

Specific compounds of the invention are one or mare of the following:
2-[(4-{3-[benzyl(hexyl)amino]-3-oxopropyl }phenoxy)methyllbenzoic acid;
2-{[(4-{2-[(2,4-difluorobenzyl}heptyl)amino}-2-oxoethyl }phenyl)thio}methy! fhenzoic
acid;

2-[(4-{2-[benzyl(hexyl)amino]-2-axoethyl }phenoxy)methylJoenzoic acid;
2-[(4-{2-{(2,4-diflucrobenzyl)(heptyl)amino]-2-oxoethyl } phenoxy)methyl]benzaic acid;
2-[(4-{3-[(2A-difluorobenzyl)(heptyl)amino]-3-oxopropyl  phenoxy)methyl]benzoic acid;
2-{{(4-{3-{(2,4-difluarobenzylXheptyl)amino)-3-oxopropyl } phenyl)thio]methyl }benzoic
acid;

2-[(4-{3-[butyl(2,3-dimethoxybenzyl)amino]-3-oxopropyl } phenoxy)methylTbenzoic acid;
2-[(4-{3-1(2,3-dimethoxybenzyl)(heptyl)-amino]-3-axopropyl }phenoxy)methylJbenzoic
acid;

2-[(4-{3-[(3-ethoxypropyl)(4-isopropylbenzyl)amino]-3-oxopropyl }phenoxy)msthyl}-
benzaic acid ;

2-{(4-{3-[(2.4-difluorobenzyl)(propyl)amino]-3-oxopropyl } phenoxy)msthylbenzoic acid;
2-{(4-{2-[ethyl(2-fluorobenzyl)amino)-2-oxocthyl }phenaxy)methylTbenzoic acid;
2-{(4-{3-[ethyl(2-flucrobenzy])amino]-3-oxopropyl } phenoxy)methylJbenzoic acid;
2-({[4-(2-{ethy)[4-{trifluoromethy])benzyl]amino}-2-oxoethyl)phenyl]thio} -
methyl)benzoic acid;
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2-{[(3-{2-[(2,4-difluorobenzyl)(heptyl)amino}-2-oxoethyl }phenyl)thic}methyl fbeazoic
2-{ [(4-{2-[(4-chlarobenzylXethyl)amino]-2-oxoethyl } phenyl)thio}methyl }benzoic acid
and pharmaceutically acceptable salts thereof.

. A second group of specific compounds of the invention comprises a compound selected

from:

2-{ [(4-(2-[(2 4-difluorobenzyl)(heptyl)amino]-2-oxoethyl }phenylthio}methyl beazoic
acid; .

2-{[(4-{3-[(2 4~difluorobenzyl)(heptyl)amino]-3-oxopropy! phenyl)thio]methyl }benzoic
acid;

2-({[4-(2-{ethyl[4-(trifluoromethyDbenzylJamino}-2-oxoethylphenyl]thia}-
methyl)benzaic acid; _
2-{[(3-{2-[(2,4-difluorobenzyl)(heptyl)amino)-2-oxoethyl }phenyl)thio}methyl oenzoic
acid; and ;
2-{[(4-{2-[(4-chlorobenzyl)Xeihyl)amino]-2-oxoethyl } phenyl)thio}methy] } benzoic acid
and pharmaceutically acceptable salts thercof.

A third group of specific compounds of the invention comprises a compound selected
from:

2-[(4-{3-[benzyl(hexyDamino]-3-oxopropyl}phenoxy)methylJbenzoic acid;
2-[(4~{2-{benzyl(hexyl)amino]-2-oxoethyl } phenoxy)methyl]benzoic acid;
2-[(4-{2-{(2A-difluorobenzyl)(heptyDamino]-2-oxoethyl } phenoxy)methyl]benzoic acid;
2-[(4~{3-[(2.4-difluarcbenzyl)(heptyl)amino]-3-oxopropyl } phenoxy)methyl jbenzaic acid;
2-[(4-{3-[butyl(2,3-dimethoxybenzyl)amino]-3-oxopropyl } phenoxy)msethylJbenzoic acid;
2-{(4~{3-[(2,3-dimethoxybenzyl)(heptyl)-amino]-3-oxopropyl }phenoxy)methyliJbenzoic
acid;

2-{(4-{3-[(3-ethoxypropyl)(4-isopropylbenzyl)amino}-3-oxopropyl } phenaxy)methyl}-
benzoic acid ;
2-{(4-{3-[(2,4-difluorobenzy])(propyl)amino]-3-oxopropyl } phenoxy)methylJbenzoic acid;
2-{(4-{2-[ethyl(2-flucrobenzyl)amino]-2-axoethyl } phenoxy)methyljbenzoic acid;
2-[(4-{3-[ethyl(2-fluorobenzyl)amino}-3-oxopropyl } phenoxy)methylTbenzoic acid;
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and pharmaceutically acceptable salts thereof.

Certain compounds of the pregent invention may exist as tautomers. It is to be understood
that the present invention encompasses all such tautomers,

'Ihmughoutthcupem:ﬁcanon and the appended claims, & given chemical formula or name
shall encompass all stereo and optical isomers and racemsates thereof as well as mixtures in
different proportions of the separate enantiomers, where such isomers and enantiomers
exist, as well as phanmaceutically acceptable salts thereof. Isomers may be separated using
conventional techniques, e.g. chromatography or fractional crystallisation. The
enantiomess may be isclated by separation of racemate for example by fractional
crystallisation, resolution or HPLC. The diastereomers may be isolated by separation of
isomer mixtures far instance by fractional crystallisation, HPL.C or flash chromatography.
'Alematively the stereoisorners may be made by chiral synthesis from chiral starting
materials tmder conditions which will not cause racemisation or epimerisation, or by
derivatisation, with a chiral reagent. All stereoisomers are included within the scope of the

invention.

Methods of prepamtion

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 structuraily related compounds in ‘the prior ert. The reactions can be carried

out accarding to standard procedures or as described in the experimental section.

Compounds of formula I may be prepared by reacting & compound of formula II
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(R’)r@ j\/ Y
N \Q (O)PG
R
i

in which R!, R?, X end Y are as previously defined end PG represents a protecting group
for a carboxylic hydroxy group as described in the standard text "Protective Groups in
Organic Synthesis”, 2° Edition (1991) by Greens and Wauts, with a de-protecting agent.
5  The protecting group may also be a resin, such as Wang resin or 2-chlarotrityl chloride
resin. Protecting groups may be removed in accordance to techniques which are well
known to those skilled in the art. Ope such protecting group is where PG represents a
. C;-salkoxy group or an arylalkoxy group eg benzyl, such that COPG represents an ester.
’ Such esters can be reacted with a hydrolysing agent, for example lithium hydroxide in the
10 presence of a solvent for example a mixture of THF and water or potassium hydroxide in
a C,.; alcohol for example methanol , at a temperature in the range of 0-200°C or by
microwsve radiation to give compounds of formula L

Compounds of formula I may be prepared by reacting a compound of formula 1T

X

H

or a salt thereof, for example a hydrochloride salt, in which R, R? and n are s previounsly
defined with a compound of farmula IV
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j\/Y
HO \©\ (O)PG

v

or the acid chloride thereaof in which X, Y and PG are as previously defined in an inert
solvent, for example dichloromsthane, optionally in the presence of a coupling agent, for
example 4-dimethylaminopyridine ar 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide

hydrochloride, at & temperature in the renge of -25°C to 150°C.

Compounds of formula IT may also be prepared by reacting & compound of farmala V
mi)F@\ j\/Y |
2g eV
R?

v
in which R',n, R?, X and Y ere as previously defined with & compound of formula VI

(O)PG

vi

in which PG is as previously defined and L represents a leaving group, for example halo,
¢.8. bromo, optionally in the presence of solvent, for example acetonitrilie, and optionally
in the presence of a base, for example potassium carbonate, &t a temperature in the mnge of
0 to 150°C,
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Compounds of formula IT1, IV, V and VI may be prepared by methods described in the
Examples or by analogous methods kmown to those skilled in the art.

Compounds of formula II, IIL, IV and V are useful intermediates in the prepamation of
compounds of formula L Certain of these compounds are believed to be novel. Novel
compounds of formulz II, or formula IT1, or formula IV or forrnulz V are herein claimed as
a further aspect of the present invention.

The compounds of the invention may be isolated from their reaction mixtures using
conventional techniques.

Pernons akilled in the art will appreciate that, in order to obtain compounds of the invention
in an alternative and in some occasions, mors convenient manner, the individnal 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 intermedistes to those associated
hereinbefore with a particular reaction).

In any of the preceding methods of preparation, where necesaary, hydroxy, amino or other
mcﬁwgmupsmybepromdudngapmmcﬁnggmup.kpududbedinﬂ:emdud
text "Protective groups in Orgamc Synthesis”, 2™ Edition (1591) by Greene and Wuts. -
The protecting group may also be a resin, such as Wang resin or 2-chlorotrityl chloride
resin, The protection and deprotection of functional groups may take place before or after
any of the reaction steps described hervinbefore. Protecting groups may be removed in
accordance to techniques which are well known to those skilled in the art.

The expression “inert solvent” refers to a solvent which does not react with the starting
materials, reagents, intermediates or products in 2 manner which adversely affects the yield
of the desired product.
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P tical .

The compounds of the invention will narmally be administered via the aral, pereateral, |
intravenous, intramuscular, subcutaneons or in other injectable wayz, buccal, rectal,

veginal, transdermal end/ar nasal route and/or via inhalation, in the form of pharmaceutical -

preparations comprising the active ingredient either as & free acid or as 2 pharmaceutically
acceptable salt, in a pharmaceutically acceptable dosage form. Depending upon the
disorder and patient to be treated and the route of administration, the compositions may be
administered at varying doses.

Suitable daily doses of the compounds of the invention in therapeutical treatment of
humans are about 0.0001-100 mg/kg body weight, preferably 0.001-10 mg/kg body

" weight.

Onal formmlations are preferred particularly tablets or capsules which may be farmulated
by methods known to those akilled in the art to provide doses of the active compound in

the range of 0.5mg to 500mg for example 1 mg, 3 mg, 5 mg, 10 mg, 25mg, 50mg, 100mg
and 250mg, :

According to a further aspect of the invention there is thus provided 2 pharmaceutical

* formulation including any of the compounds of the invention, or a pharmaceutically
" acceptable salt thexeof, in admixture with pharmaceutically acceptable adjuvants, diluents

and/or carriers.

Phemmacological properties

The present compounds of formula (I) 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 includs, but will not be limited to, general

obesity, abdominal obesity, arterial hypertension, hyperinsulinaemia, hyperglycaemia, type
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2 diabetes and the dyslipidacmia characteristically appearing with insulin resistance. This
dyslipidaemin, 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 density lipoprotein (HDL)
levels associated with low apoAl particle levels and high Apo B levels in the presence of
emall, deass, 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 hypertipidemias or various degrees of hypertriglyceridemias and
postprandial dyslipidemia with or without other manifestations of the metabolic syndrome.

Treatment with the present compounds ia expected to lower the cardiovascular morhidity
and mortality associated with atherosclerosis due to their antidyalipidacmic as well as
entiinflammatory properties. The cardiovascular disease conditions include macro-
angiopathies of various internal organs causing myocardial inferction, congestive heart
failure, carcbrovascular disease and peripheral arterial insufficiency of the lower
extremities. Becanse of their insulin sensitizing effect the compounds of farmula I are also
expected to provent or delay the development of type 2 diabetes from the metabolic
syndrome end diabetes of pregnancy. Therefore the development of long-term
complications associated with chronic hyperglycaemia in diabetes mellitus such as the
micro-angiopathies causing renal disease, retinal damage and peripheral vascular discase
of the lower limbs are expected to be delayed. Furthermare the compounds may be useful
in treatment of various conditions cutside the cardiovescular system whether or not
associated with insulin resistance, like polycystic ovarian syndroms, cbesity, cancer and
states of inflammatory disease including neurodegenerative disorders such as mild
cognitive impairment, Alzhsimers disease, 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 preseat invention provides a method of treating or preventing dyslipidemias, the
insulmmdmﬂelyndmmemdlmmhboﬁcdhérﬂm(nd@ﬁmdabow)mmpﬂsingﬂw
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administration of a compound of formnla I to 8 mammal (particularly & human) in need
thereof.

The present invention provides a method of treating or preventing type 2 diabetos
comprising the administration of an effective amount of a compound of formulaIto a
mammal (particular]ly a human) in need thereof.

In a further aspect the preseat invention provides the use of 2 compound of formulaI as a
medicament.

In a further aspect the present inveation 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.

Combiation Tt

The compounds of the invention may be combined with another therapeutic agent that is
useful in the treatment of disordem associated with the development and progress of
atherosclerosis such as hypestension, hyperlipidacmias, dyslipideemias, diabetes and
obesity. The compounds of the invention may be combined with another therapeutic agent
that decreases the ratio of LDL:HDL ar an agent that causes a decrease in circulating Ievels
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 enalogues, amylin) and oral entihyperglycemics (these are divided into prandial
glucose regulators and alpha-glucosidase inhibitars). An example of an alpha-glucosidase
inhibitor is acarbose or voglibose or miglitol. An example of a prandial glucose regulatar is
repaglinide or nateglinide.

\
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In another aspect of the invention, the compound of formula I, or a pharmaceutically
acceptable salt, salvate, 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 and /or delta 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
ar prodrugg 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, ] Med Chem, 1996, 39, 665, Expert Opinion on Therapeutic

. Patents, 10 (5), 623-634 (in perticular 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 gamme agonist refers to BMS 298585,
clofibrate, fenofibrute, bezafibrate, gemfibrozil and ciprofibrate; GW 9578, pioglitazone,
rogiglitezone, rivoglitazone, balaglitazone, KRP-297, JTT-501, SB 213068, GW-1929,
GW 7845, GW 0207, L-796449, L-165041 and GW 2433. Particularly a PPAR alpha
and/or gamma agonist refers to ($)-2-ethoxy-3-[4-(2-{4-methanesulphonyloxy-
phenyl}ethoxy)phenyllpropanoic 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,
gliguidone, chloropropamide, tolbutamide, acetohexamide, glycopyramide, carbutamide,
glibonuride, glisoxepid, glybuthiezole, 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 associated

complications will be thoge 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.
Altemnatively smaller doses may be used as a result of the benefits derived from the
combingtion.The present invention also includes a compound of the present invention in
combination with a cholesterol-lowering ageat. The cholestercl-lowering agents referred to

\
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in this application inclnde but are not limited to inhibitors of HMG-CoA reductase (3-
hydroxy-3-methylgiuteryl cosnzyme A reductase). Suitably the HMG-CoA reductase
inhibitor is a statin selected from the gronp consisting of atorvastatin, bervastatin,
cerivastatin, delvastatin, fluvastutin, itavastatin, lovastatin, mevastatin, nicostatin,
nivastatin, pravestatin and simvastatin, or a pharmaceutically acceptable salt, especially

" sodium ar calcium, or a solvate thereof, or a solvate of such a salt. A particular statin is

atorvagtatin, or a pharmaceutically acceptabls salt, solvate, solvate of such asalt ora
Prodrg thereof. A more particular statin is atorvastatin calcium salt. A particalaly
preferred statin is, howsver, a compound with the chemical name (B)-7-[4-(4-
fluorophenyl)-6-isopropy}-2-[methyi(methylsulfonyl)-amino]-pyrimidin-5-ylJ(3R,55)-3,5-
dihydroxyhept-6-encic acid, [also known as (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[N-
methyl-N-(methylsulfonyl)-smino}pyrimidin-5-yl}(3R,55)-3,5-dihydroxyhept-6-cnoic acid
] or a phermacentically acceptable salt ar solvats thereof, or & solvate of such a salt. The
compound (E)-7-[4-(4-fuarophenyl)-6-isopropyl-2-{methyl-{methylsulfonyi)-amino}-
pyrimidin-5-yl}(3R,5S)-3,5-dihydroxyhept-6-encic acid, and its calcium and sodium salts
arc diaclosed in European Patent Application, Publication No. EP-A-0521471, and in
Bioorganic and Medicinal Chemistry, (1997), 5(2), 437-444. This Iatter statin is now
known under its generic name rosuvastatin,

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 a bile acid sequestering agent, for example colestipal or cholestyramine or
cholestagel.

The present invention also includes a compound of the present invention in combination
with an inhibitor of the ileal bile acid transpart system (JBAT inhibitor).

Suitable compounds possessing IBAT inhijbitary activity have been described, see for
instance the compounds described in WO 93/16055, WO 94/18183, WO 94/18184, WO
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94/24087, WO 96/05188, WO 96/08484, WO 96/16051, WO 97/33882, W0O98/07749,
WO 98/38182, WO 98/40375, WO 98/56757, WO 99/32478, WO 99/35135, WO
99/64409, WO 95/64410, WO 00/01687, WO 00/20392, WO 00/20393, WO 00/20410,
WO 00120437, WO 01/34570, WO 00/35889, WO 00/47568, WO 00/61568, WO
01/68637, WO 01/68096, WO 02/08211, WO 00/38725, WO 00/38726, WO 00/38727,

.WO 00/38728, WO 00/38729, DE 19825804, JP 10072371, US 5070103, EP 251 315, EP

417 725, EP 489 423, EP 549 967, EP 573 848, EP 624 593, EP 624 594, EP 624 595, EP
B69 121, EP 864 582, and EP 1 070 703, and the contents of thase patent applications,
particularly the compounds described in claim 1 and the named examples, are incorporated
herein by reference.

Particular classes of IBAT inhibitars suitable for use in the present invention are
benzothiepines, end the compounds described in the cleims, particularly claim 1, of WO
00/01687, WO 96/08484 and WO 97/33882 are incorparated herein by reference. Other
suitable classes of IBAT inhibitors ere the 1,2-benzothiazepines, 1,4-benzothiazepines and
1,5-benzothiazepines. A further suitable class of IBAT inhibitors is the 1,2,5-

One particular suitable compound posseasing IBAT inhibitory activity is (3R,5R)-3-butyl-
3-ethyl-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,4-benzothinzepin-8-yl §-D-
glucopyranosiduronic acid (EP 864 582). Other suitable IBAT inhibitors include one of:
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1'-[N'-(carboxymethyl)
carbamoyljmethyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-S-phenyl-7-methylthio-8-(N-{ (R)-a-[N™-
(carboxymethyl)carbamoyl}-4-hydroxybenzyl }carbemoylmethoxy)-2,3 4,5-tetrahydro-1,5-
benzothiazepine; .

1,1-dioxo-3 3-dibutyl-5-phenyi-7-methylthio-8-(N-{(R)-1"-phenyl-1-[N"-(2-
sulphoethyl)carbamoylJmethyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

1 hinzepine;

1,1-dioxo-3-butyl-3-cthyl-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-3,3ibutyl-5-phenyl-7-methylthio-8-(N- {(R)-0-[N"-(2-sulphoethyl)carbamoyl]-
4-hydroxybenzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-cthyl-5-phenyl-7-mothylthio-8-(N-{ (R)-o-[N'-(2-sulphoethyl)
carbamoyl]-4-hydroxybenzyl }carbamoylhmethoxy)-2,3,4,5-tetrehydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-S-phenyl-7-methylthio-8-QV-{ (R)-x-[N'-(2-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N-(2-
carboxyethyl)carbamoyl]-4-hydroxybenzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3-butyl-3-cthyl-5-phenyl-7-methylthio-8-(¥-{ (R)-a-[N'-(S-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)-0-[N"-(2-carbax 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)cerbamoyl}-2-
fluorobenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothinzepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(V-{ R)-0-[N-(R)-(2-hydroxy- 1-
carboxyethyl)carbamoyibenzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-pheny}-7-methylthio-8-(N-{ (R)-0- [N'-(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

: iszepine; _
1,1-dioxo-3,3~dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-a~(N"-{ R)-1-IN"(R)(2-hydroxy-
1-carboxyethyl)carbamoyl}-2-hydroxyethyl carbamoyl)benzylJcarbamoylmethoxy}-
2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(¥-{ a-[N'{carboxymethyl)carbamoyl]
benzyl }carbamoylmethoxy)-2,34,5-tetrahydro-1,5-benzothiszepine;
1,1-dioxo-3-butyl-3-ethyl-S-pheayl-7-methylthio-8-(N-{a-[N'™-
((cthoxy)(methyl)phosphoryl-methyl)carbamoyi]benzyl }carbamoylmethoxy)-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"-{2-
{{(hydroxy)(methyl)phaspharyljethy] }carbamoyl)benzyl]carbamoylmethoxy}-2,3,4,5-
tetrahydro-1,5-benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N'-(2-methylthio-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)}-cx~(N"-{ 2-[(methyl)(ethyl)
phosphoryljethyl }carbamoyl)-4-hydroxybenzyljcarbamoylmethoxy}-2,3,4,5-tetrahydro-
1,5-benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthjo-8-{ N-[(R)-a~(N"-{2-{(methyl)(hydroxy)
phospboryljethyl }carbamoyl)-4-hydroxybeazylicarbamoylmethoxy}-2,3,4,5-tetrahydro-
1,5-benzothiazepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- {(R)—a-[(R)—N‘-(Z—methylmﬂphmy!—l-
cuboxyethyl)carbmoyl]benzyl }cubamoylmethoxy)—Z.BA,S—tetmhydm—l 5-
1,1-dioxo-3,3dibutyl-5-phenyl-7-methoxy-8-[N-{ (R)-c-[N'-(2-sulphoethyl)carbamoyl]-4-
hydraxybenzyl }carbamoylmethoxy}-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N-((R)-1-carboxy-2-
methylthio-ethyl)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)-0-[N-((S)-1-carbaxy-2-(R)-
hydroxypropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothindiazepine;

1,1-diaxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a~[N-((S)-1-carboxy-2-
methylpropyl)carbamoyl]-4-hydroxybenzyl jcerbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N<((S)-1-carboxybutyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethaxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiezepine;

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-ct-[N-{(S)-1-carboxypropyl)
carbamoyl]benzyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiezepine;
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1,1-diaxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-((S)-1-carboxyethyl)
carbamoyl]benzy) }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothisdiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N-((S)-1-carboxy-2-(R)-
hydroxypropyl)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~(2-sulphoethyl)carbamoyl]-
4-hydroxybenzyl ) carbamoylmethoxy)-2 3,4,5-tetrahydro-1,2,5-benzothindiazepine;
1,1-dioxo-3,3-dibutyl-5-pheayl-7-methyithio-8-(N-{ (R)-o-[N-((S)-1-
carboxyethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine; '
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N<((R)-1-carboxy-2-
methylthioethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine; o
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-{(S)}-1-[N~{(S)-2-hytroxy-1-

_ carboxyethyl)carbamoyl]propyl }carbamoylJbenzyl }carbamoylmethoxy)-2,3,4,5-

tetrahydro-1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R )-o-IN-((S)-1-carboxy-2-

" methylpropyl)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-carbox ypropyl)
carbamoyl]4-hydroxybenzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{N-((R/S)-o-{ N-[1(R)-2-(S)-1-hydroxy-1-
(3/4-dihydroxyphenyDprop-2-yllcerbamayl }-4-hydroxybenzyl)carbamoylmethoxy]-

234 5-intrahydro-1,2 5-benzothiadiazepine;

" 1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methyithio-8-(N-{ (R)-a-[V-(2(S)-3-(R)-4-(R)-5-(R)-

2,34,5,6-pentahydroxyhexyl)carbamoyl}-4-hydroxybenzyl jcsrbamoylmethoxy)-2,3.4,5-
tetvahydro-1,2,5-benzothiadiazepine; and
1,1-Diexo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N{2~(S)-3-(R)-4-R)-5R)-
2.3.4,5,6-pentahydroxyhexyl)carbamoyl]benzyl } carbaroylmethoxy)-2,3,4,5-tetrshydro-
1,2,5-benzothiadiazepine;

.\'/')-...
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era pharmaceutically acceptable salt, salvate, solvats of such a salt or  prodrug thereof. /7

According to an additional further aspect of the present invention there is provided a
combination treatment comprising the administration of an affective amount of &
compound of the formula I, or a pharmacentically acceptable salt, solvate, solvate of such a
salt or a prodrug thereaf, optionally together with a pharmaceutically acceptable diluent or
carrer, with the simultaneous, sequential or sepamte administration one or more of the
following agents selected from:

& 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 cholesteral absorption antagonist for example szetidinones such as SCH 58235 and those
described in US 5,767,115 which are incorporated herein by reference;

a MTP (microsomal trensfer protein) inhibitor for example those described in Science, 282,
751-54, 1998 which are incorpomted 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 omege-3 fatty acid for example Omacor™;

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

an entihypertensive compound for example an angiotensin converting enzyme (ACE)
inhibitor, an angiotensin II receptor antagonist, an endrenergic blocker, an alpha
andrenergic blocker, & beta andrenergic blocker for example metoprolol, a mixed
alpha/beta endrenergic blocker, an andrenergic stimmlant, 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 WO01/70700 and EP
65635 ;

aspirin;

A Melanin copcentrating hormone (MCH) antagomist;

a PDK inhibitar; or
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modulators of nuclear receptors for example LXR, FXR, RXR, and RORalphs;

or & pharmaceutically acceptable selt, solvate, solvate of such a salt or a prodmg thereof,
optionally togsther with a pharmacentically acceptabls diluent or carrier to 8 warm-
blooded animal, such as man in need of such therapeutic treatment.

Pacticular ACE inhibitors or pharmaceutically acceptable salts, solvates, solvate of such
saits or a prodrugs thareof, including active metabolites, which can be used in combination
with & compound of formulz I include but are not limited to, the following compounds:
alacepril, alatriopril, altiopril calcium, ancovenin, benazepril, benazepril hydrochloride,
benszaprilat, benzoylcaptopril, ceptopril, captopril-cysteine, captopril-glutathione,
ceranapril, ceranopril, ceronapril, cilazapril, cilazaprilat, delapril, delapril-diacid, enalapril,
enalaprilat, enapril, epicaptopril, foroxymithine, foxfenopril, fosenopril, fosenopril sodium]
fosinopril, fosinopril sodium, fosinoprilat, fosinoprilic acid, glycopril, hemorphin-4,
idrapril, imidspril, indolapril, indolaprilat, libenzapril, lisinopril, lyciumin A, lycivmin B,
mixanpril, moexipril, moexiprilat, moveltipril, nuracein A, muracein B, muracein C,
peatopril, perindopril, perindoprilet, pivalopril, pivopril, quinapril, quinapril hydrochlaride,
quinaprilat, tamipril, ramiprilat, spirapeil, spirapril hydrochloride, spiraprilat, spiropril,
spiropril hydrochloride, temocapril, temocapril hydrochloride, teprotids, trandolapril,
trandolaprilst, utibapril, zabicipril, zabiciprilat, zofenopril and zofenoprilat. Preferred ACE
inhihitors for use iu the present invention are ramipril, remiprilat, lisinopel, enalzpel and
enalaprilat. More preferred ACE inhibitors for uses in the present invention are ramipril
and ramiprilat. .

Preferred angiotensin 1T antagonists, phermaceutically acceptable salts, solvates, solvate of
such salts or a prodrugs thereof for use in combination with & compound of formula I
inclode, but are not limited to, compounds: candesartan, candesartan cilexetil, losartan,
valserten, irbesartan, tasosartan, telmisartan and eprosartan. Particularly preferred
eangiotensin I antagonists ar pharmaceutically acceptable derivatives thereof for use in the
present invention are candesartan and candesartan cilexetil.
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Therefare in an additional feature of the invention, there is provided & method for for the
treatment of type 2 diabetes and its associated complications in & warm-blooded snimal,
such as man, in need of such treatment which comprises administering to said animal an
aﬁ'ecﬁvelmountofuoompaundoffmmﬂnLouphmnw:ﬁcauywpnbhsalt
solvate, solvate of such a salt or e prodrug thereof in simultaneous, sequential or soparate
administration with an effective amount of one the other compounds described in this
combination section, or a pharmacenticaily ecceptable salt, solvate, solvate of such a salt
or a prodrug thereof.

‘Therefare in en additional feature of the invention, there is provided a method of treating
hypertipidemic conditions in 2 warm-blooded animal, such as man, in nesd of such
treatment which comprises administering to said animal an effective amount of a
compound of formula I, ar a pharmaceutically acceptable salt, solvate, solvate of such a
salt or & prodrug thiereof in simultaneous, sequential or separate adminigtration with an
effective amount of one the other compounds described in this combination section or &
pharmaceuticaily acceptable salt, solvate, solvate of such a salt or a prodrug thereaf.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula I, or & pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, and one of the other compounds
deacribed in this combination section ar a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, in association with a pharmaceutically acceptable

diluent or carrier.

According to a further aspect of the present invention there is provided a kit camprising 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 pharmaceutically acceptable galt, solvate, solvate of such a salt ar a prodrug
thereof,

According to a further aspect of the preseat invention there is provided a kit comprising:
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a) a compound of formmla I, or a pharmacentically 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 a pharmaceutically
accoptable 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 & further aspect of the present invention there is provided a kit compriging:

a) a compound of formula I, or a pharmaceuticaily acceptable salt, solvate, solvate of such
a salt or & prodrug thereof, together with a pharmaceutically acceptable diluent or carrier,
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 it dosage
form; and ..

¢) container means for containing said first and second dosage farms.

According to another feature of the invention there is provided the use of a compound of
the formula I, or 2 pharmaceytically 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 pharmacentically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in
the manufactare of a medicament for use in the the treatment of metabolic 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 & pharmaceutically acceptable salt, solvate, solvate of such a saitora
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
the manufacture of a medicament far use in the treatment of hyperlipidaemic conditions in
a warm-blooded-animal, such as man.

According to a further aspect of the present invention there is provided a combination
treatment compriging the administration of an effective amount of a compound of the
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formula I, or a pharmaceutically acceptable salt, solvate, slvate of such & salt or 8 prodrug
thereof, optionally together with a pharmscentically acceptable diluent or carrier, with the
simultaneous, sequential or separate adminiatration of en effective amount of one of the
otbnrcompmmds described in this comhination section, or a pharmaceuticaily acceptahle
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 a8 man in
need of such therapeutic treatment.

Examples

'H NMR and ’C NMR measurements were perfarmed on a Varian Mercury 300 or
Vaizn UNITY plus 400, 500 or 600 spectrameters, operating 2t *H froquencies of 300,
400, 500 and 600 MHz, respectively, and at **C frequencies of 75, 100, 125 and 150 MHz,
regpectively, Messurements were made on the delta scals (8).

Unless otherwise stated, chemical shifts are given in ppmn with the solvent as
internal standard.

Ablyevistions

IRS insulin registance syndrome
TLC thin layer chromatography
HOBT  1-hydroxybenzotriazole-hydrate
DIBAH  diisobutylsluminium hydride
DMSO  dimethyl sulfoxide

BiOAc  ethyl acetate

DMF N, N-dimethylformamide

THRE tetrahydrofuran

PEG polyethylene glycol

HPLC high perfarmance liquid chromatography
MeCN  acetonitrile

TFA trifluoroacetic acid

Pd/IC palladium on charcosl
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HATU  O<(7-azsbenzotriazolyl-1- y1)-N,N,N' N'-tetramethyluronium
hexsflucrophosphate

DCM dichloromethane

TBTU  O-(benzotriazol-1- y)-N,N,N',N'-tetramethyluronium tetrafluoborate

DIPEA  N,N-diisopropylethylamine

DMAP  4-dimethylaminopyridine

Trsamine Tris(hydroxymethyl)aminomethane

ISOLUTE ® FLASH Si is 2 silica column suitable for chromatography

Borohydride on palymer support is Barohydride on Amberlite IRA-400 available from

Aldrich

EDC 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride

NH-;OAc ammoninm acetate

t triplet

5 singlet -

d doublet

q quartet

qvint quintet

multiplet

broad

broed singlet

doublet of multiplet

broad triplet

doublet of doublet

RIFTTE

Exapple 1
8) N-benzyl-N-hexyl-3-(4-hydroxypheny])propanamide

N-hexylbenzylamine (0.6 g, 3.136 mmol) and 3-(4-hydroxyphenyl)propionic acid (0.52 g
3.136 mmo]) were mixed in DMF (10 ml) and the mixiure was cooled. HOBT (0424 g,
3.136 mmol) and the TBTU (1 g, 3.136 mmol) reagent were added followed by DIPEA
(1.216 g, 9.409 mmol). The mixture was stirred at room temperature overnight and then
evaporated. The resulting mixture was partitioned between ethyl acetate and sodium
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hydrogencarbonate aqueous solution (sat.). The aqueous portion was extracted with ethyl
acetate and the combined orgenic extracts dried with magnegium sulphate and then
evaporated. Chromatography of the residue on a column (ISOLUTE® SI, 5g/25 mi) using
ethyl acetate/heptane (10:90, then 25:75) as eluant gave 760 mg the desired product, yield
71%.

'H NMR (rotamers, 500 MHz, CDCl,): 5 0.84 (t, 3H), 1.16-1.27 (m, 6H), 1.41-1.51 (m,
2H), 2.55,2.63 (1, t, 2H), 2.88, 2.94 (t, t, 2HD), 3.09, 3.31(t, t, 2H), 4.40, 4.57 (s, 5, ZH),
6.69, 6.73 (d, d, 2H), 6.98 (d, 2H), 7.05, 7.07 (4, d, 2H), 7.14 (d, 1H) and 7.21-7.31 (m,

N-benzyl-N-hexyl-3-(4-hydroxyphenyl)propansmide (183mg, 0.54mmol), methyl 2-
(bromomethyl)benzoate (136mg, 0.59mmol) and potassium carbonate (112mg, 0,81mmol)
were mixed in acetonitrils. The mixture was stirred at 66°C overnight. The solvent was
evaporated under reduced pressure and the residue was dissolved in ethyl acetate. The
organic phase was washed (water x2, brine x1), dried (Na;SO,) and evaporated. Yurther
purification by preparative HPLC (using a gradient of CHsCN/ 10%CH;CN-waterphase
containing 0.1M NH,OAG s cluant) gave 91mg (yield 34%) of the desired product.
IHNMR (rotamers, 400MHz, CDCls,):  0.84-0.88 (m, 3H), 1.19-1.29 (m, 6H), 142-1.53
(m. ZH), 2.57, 2.65 (t, t, 2H), 2.92, 2.99 (t, 2H), 3.10,3.34 (t, t, 2H), 3.89, 3.90 (s, 2, 3H),
442, 4.60 (s, 8, 2H), 547, 5.48 (8, 8, 2H), 6.86-6.93 (m, 2, 7.07 (t, 2H), 7.14-7.19 (m,
2H), 7.21-7.38 (m, 4H), 7.52-7.56 (m, 1H), 7.75 (t, 1H), 8.00-8.03 (m, 1H).

¢) 2-f(4-{3- 1(hexyl)amino}-3- ] Tbenzgic acid

Methyl 2-[(4-{3-[benzyi(hexyl)amino]-3-oxopropyl} phenoxy)methylJbenzoate (61meg,
0.13mmol) and lithium hydroxide (7mg, 0.29mmol) were dissolved in 3ml of a 1:1 mixture
of THF and water in 8 microwave vial, The resulting reaction mixture was irmdiated in a
microwave oven at 120°C for 40min.
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‘Water was added and the THF was evaporated under reduced pressure. The residoe was
acidified with 1M hydrochloric acid and extracted with ethyl acetate (x3). The organic
phases were combined, washed (water, brine), dried (NaxSO;) and evaporated. The crude
product was farther purified by proparative HPLC (using a gradient of CH3CN /
10%CH;CN-waterphase containing 0.1M NH,OAc as eluant).

38mg (yield 64%) of pure product was obtained after froeze-drying.

'HNMR (rotamers, 400MHz, CDCls): 5 0.86 (t, 3H), 1.19-1.28 (m, 6H), 1.43-1.55 (m,
2H), 2.60, 2.69 (t, t, ZH), 2.92, 2.99 (t, t, 2H), 3.11, 3.36 (1, t, ZH), 4.43, 4.61 (s, 5, 2HD),
5.52, 5.53 (a, 8, 2H), 6.87-6.93 (m, 2H), 7.05-7.09 (m, 2H), 7.14-7.33 (m, 5H), 7.36-7.40
(m, 1H), 7.55-7.59 (m, 1H), 7.77 (t, 1H) and 8.12-8.15 (m, 1H). -

BBCNMR (rotamers, 100MHz, CDCly): 5 14.17, 14.23, 22.73, 22.79, 26.75, 26.88, 27.68,
27.72, 31.11, 31.26, 31.61, 31.82, 35.39, 35.68, 46.84, 47.48, 48.72, 51.35, 68.42, 115,16,
115.22, 126.39, 127.15, 127.42, 12749, 127.72, 128.23, 128.70, 129.10, 129.72, 131.81,
13345, 133.81, 133.84, 137.10, 137.82, 140.88, 157.33, 157.40, 171.20, 173.10, 173.39.

Example 2
8) N-(2 4-diflnorobenzv])-N-heptviamine

Heptylamine (345.6 mg, 3 mmol) was added into 2,4-difluorobenzaldehyde (4405 mg, 3.1
mmol) in MeOH (3 ml) and trimethyl arthoformate (2 ml), followed by acetic acid (0.05
ml). The mixture was in microwave oven (Smith Synthesizer) at 150 “C for 10 minutes,
DCM (3 ml) was then added and followed borohydride on polymer support (1.2g, ~3
mmol). The mixture was shaken overnight and more of barohydride on polymer support
(1.2 g) was added. The mixture was shaken over weekend and then filtered and evaporated.
The residue was put on a column (ISOLUTE®PRS, 10g) and cluted with MeCN, MeOH
and then MeOH (NH; sat.). 536 mg of oil product was obtained, yield 72%.

TH NMR (400 MHEz, CDCl,): § 0.87 (t, 3H), 1.23-1.32 (m, 8H), 1.45-1.52 (m, 2H), 2.59 (t,
2H), 3.78 (s, 2H), 6.75-6.85 (m, 2H) and 7.27-7.33 (m, 1H)
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4-Mercaptophenylacetic acid (995 mg, 5.915 mmol) in THF (15 ml) was cooled in an ice-
beth and sodium hydride (55-65%, 520 mg, ~13 mmol) was added. The mixture was
stirred for 30 minutes and then 2-bromomethyl-benzaic acid methyl ester (1.49 g, 6.507
mmol) in THF (5 ml) was added. The resulting mixture was stirred ovemight and the
temperature was allowed going up to room temperature. Water was dropped in and the
mixture was stirred for ca. 20 minutes. It was then evaparated to remove THF. The residue
was acidified with 1% hydrochloric acid, pH~3, and then extracted with ethyl acetate. The
organic extracts were combined, dried with magnesium sulphate and evaporated.
Chromatography of the residue on a column (ISOLUTE® SI, 20g/70ml) using DCM, then
MeOH/DCM (1:99) as oluant gave 224 mg desired product, yield 65%.

"H NMR (500 MHz, CDCly): 8 3.62 (s, 2H), 3.90 (s, 3H), 4.52 (s, 2H), 7.17 (d, 2H), 7.23-
7.40 (m, 5H) and7.94 (d, 119)).

c) Methyl 2-{[(4-{2-[(2 4-difluorobenzyl)(heptyl)Jamino]-2-oxoethyl } phenyhthio]-
methyl jbenzoate

(4-{[2-(Methoxycarbonyl)benzyllthio}phenyl)acetic acid (581 mg, 1.836 mmol) and N-
(2,4-difluorobenzyl)-N-heptylamine (465.3 mg, 1.968 mmol) were combined in DMF and
the mixture was cocled in an ice-bath. HOBT (260.6 mg, 1.928 mmol) and TBTU (619
mg, 1.928 mmol) were added, followed by DIPEA (747.7 mg 5.785mmol). The mixture
'was stirred at room temperature overnight and then evaporated. The resulting mixture was
pertitioned between ethyl acetate and sodium hydrogencarbonate agqueous solution (sat.
).The aqueous portion was extracted with ethyl acotate and the combined organic extracts
was dried with magneaium sulphate and then evaporated. Chromatography of the residue
on a column (ISOLUTE® SI, 20g/70ml) using ethyl acetate/heptane (5:95, then 10:90) as
eluent gave 767 mg the desired product, yield 77%.

'H NMR (rotamers, 500 MHz, CDCl,): 5 0.88-0.93 (m, 3H), 1.23-1.34 (m, 8H), 1.48-1.57
(m, 2H), 3.19-3.24, 3.30-3.37 (m, m, 2H), 3.67-3.74 (m, 2H), 3.92 (8, 3H), 4.50, 4.63 (3, s,
2H), 4.53 (8, 2H), 6.78-6.89 (m, ZH), 7.00-7.40 (m, 8H) and 7.95 (d, 2H).
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Methyl 2-{((4-{2-[(2,4-difluarcbenzyl)(heptylamino]-2-oxoethyl }phenyl)thio}methyi} -
benzoate (31 mg, 0.057 mmol) was dissolved in THF (1 ml) and cooled in an ice-bath.
Lithium hydroxide (2 mg, 0.075 mmol) in water (1 ml) was added. After the addition, the
cooling beth was removed and the mixture was stirred overnight. LC-MS showed thare
was very little product. More lithium hydroxide (3 mg) was added and the mixture was
stirred for 6 days more and HPLC showed about 30% product. More (3 mg) of lithium
hydroxide was added and the mixture was stirred for 13 days more. It was evaparated in
vacuum to remove THF, The residue was acidified with 109% hydrochloric acid, pH~3, and
extracted with ethyl acetate (x2). The organic phases were combined, dried (magnesium
sulphate) and evaporated. Chromatogrephy of the residue on a column (ISOLUTE® SI,
500g/3ml) using DCM, MeOH/DCM (0.5:99.5) as eluant gave 17 mg desired product,
yield 56%.

'Y NMR (rotamers, 500 MHz, CDCls): 5 0.89-0.93 (m, 3H), 1.25-1.34 (m, §H), 1.52-1.60
(m, 2H), 3.27, 3.37 (1, t, ZH), 3.71, 3.76 (g, 8, 2H), 4.55, 4.65 (s, 8, ZH), 6.80-6.52 (m, 2H),
7.07-71.17 (m, 2H), 7.28-7.37 (m, 5H), 7.42-7.47 (m, 1H) and 7.95-7.98 (m, 1H).

3C NMR (rotamers, 125 MHz, CDCs): § 14.01, 22.51, 26.78, 26,85, 27.28, 28.56, 28.85,
28.93, 31.65, 31.70, 38.22, 39.94, 40.25, 41.57, 41.60, 45.16, 46.48, 47.94, 103.53 (1),
104.26(t), 111.50(br), 111.71(bx), 119.65(d), 120.37(d), 127.05, 128.95 (br), 129.61,
129.68, 131.15, 131.66(d), 131.76(d), 132.41, 132.80, 132.88, 133.85, 134.03, 14043,
160.58 (dd), 160.91(dd), 162.21(dd), 162.53(dd), 170.46, 171.44 and 171.54.

Expmple 3 L.
a) (4-{[2-{Methoxycarbonyl)benzylloxy}phenyllacetic acid

4-Hydroxyphenylacetic acid (760 mg, 4.995 mmol) was dissolved in ethanol (99.5%, 20
ml). Potassium hydroxide (560.5 mg, 9.99 mmol) was added. The mixture was stirred at
room temperature for 30 minutes. 2-Bromomethylbenzoic acid methyl ester (1144.2 mg,
4995 mmol) was then dropped in. The resulting mixture was heated to reflux for 2 hours
sud then evaporated in vacmmn to dry. Water and ethyl acetate were added into the residue
end the phases were separated. The water phase was acidified with 10% hydrochloric acid,
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pH~5, and then extracted with ethyl acetate. The organic phase was dried with magnesinm
sulphate end evaporated in vacuum to dry. Chromatography of the residue on & colurnn
(ISOLUTE® SI, 5g/6ml) using DCM, MeOE/DCM (1:99) as eluant gave the desired
product (262 mg), yield 17.5%.

'H NMR (500 MHz, CDCl): § 3.61 (s, ZH), 3.91 (s, 3H), 5.50 (s, 2H), 6.97 (d, 2H), 7.22

(d, 2H), 7.39 (t, 1H), 7.57 (t, 1H), 7.76 (d, 1H) and 8.04 (d, 1H).

(4-{[2-(Methoxycarbonyl)benzyl]oxy) phenyDacetic acid (50 mg, 0.166 mmol) was
dissolved in DCM (2 ml), N-hexylbenzylamine(38.2 mg, 0.2 mmol) was added, then EDC
(38.3 mg, 0.2 mmol) was added and then DMAP (24.4 mg, 0.2 mmol) was added. The
mixture was stirred at room temperature overnight. 1% HCI (1 ml) and water (1 ml) wero
added into the mixinre. The two phases were soparated by using a Whatman Filter Tube.
The obteined organic solution was evaporated in vacuum and the oil product (71 mg) was
left. It was then used directly in next step.

'H NMR (rotamers, 500 MHz, CDC): § 0.86-0.91 (m, 3H), 1.22-1.32 (m, 6H), 1.47-
1.58(m, 2H), 3.21, 3.39 (1, t, 2H), 3.65, 3.75 (8, 5, 2H), 3.93 (s, 3H), 4.53, 4.64 (¢, 5, ZH),
5.51, 5.52 (s, 8, 2H), 6:96, 6.99 (d, d, 2H), 7.16 (d, 2H), 7.23-7.42 (m, 6H), 7.59 (¢, LH),
7.78 (d, 1H) and 8.06 (d, 1H).

c) 2-[(4-{2-[Benzyl(hex ylamino}]-2-oxoethyl }phenoxy)methylbenzojc acid

Methyl 2-[(4-{2-[benzyi(hexyl)amino]-2-oxoethyl }phenoxy)methyi]benzoate (70 mg,
0.148 mmol) in THF (2 ml) was cooled in an ice-bath. Lithium hydroxide (7.08 mg, 0.296
smol) in water (1 ml) was dropped in. The cooling-bath was then removed and the
mixture was stirred overnight. HPLC showed that the reaction was not complete. More
lithium hydroxide (0.2M, 0.5 ml) was added. The reaction mixture was stirred for 4 days
more. It was then evaporated in vacuum to remove THF. The residue was acidified with
1% hydrochloric acid, pH=3-4, and extracted with ethyl acetate. The arganic phase was
dried (magnesiom sulphate) and evaporated. Chromatography of the residue on a column

\”9
M
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(ISOLUTE® SI, 2g/6 ml) using DCM, MeOH/DCM (1:99, and then 2:98) as eluant gave
24 mg the desired product, yield 35%. T

"H NMR (rotamers, 500 Mz, CDCly): 5 0.86-0.90 (m, 3H), 1.21-1.30 (m, 6H), 1.46-
1.58(m, 2H), 3.21, 3.39 (t, t, 2H), 3.68, 3.77 (s, 8, 2H), 4.53, 4.65 (8, 5, 2H), 5.53, 5.54 (s, 5,
2H), 6.95, 6.98 (d, d, 2€0), 7.14-7.17 (m, 2H), 7.22-7.33 (m, 4H), 7.35-7.43 (m, 2H), 7.60
(t, 1E), 7.80 (d, 1H) and 8.16 (d, LH),

13 NMR (rotamers, 125 MHz, CDCls): 5 13.94, 13.97, 22.49, 22.53, 2647, 26.57, 27.29,
28.36, 31.40, 31.50, 39.82, 40.12, 46.50, 47.43, 48.28, 51.31, 68.21, 115.15, 12625,
126,85, 127.20, 127.24, 127.36, 127.48, 127.54, 127.97, 128.49, 128.87, 129.76, 129.89,
131.52, 133.18, 136.80, 137.57, 140.40, 157.59, 170.60, 171.76 and 172.03.

N-(2,4-Difluorcbenzyl)-N-heptylamine (106 mg, 0.44 mmol) was added into (4-{[2-
(methoxycarbonyl)benzylJoxy }phenyl)acetic acid (120 mg, 0.4 mmol) in DCM (10 ml)
and followed by EDC (84.3 mg, 0.44 mmol) and then DMAP (54 mg, 0.44 mmol). The
mixture was stirred at room temperature overnight, and then washed with 1% hydrochlaric

acid, water and brine and dried with magnesium sulphate end evaporated. Chromatography
of the residue on a column (ISOLUTE®SL 5g/15 ml) using DCM and MeOH/DCM
(0.5:99.5) as elusnt gave 155 mg desired product, yield 74%. '

"H NMR (rotemezs, 500 MHz, CDCla): 5 0.88-0.92 (m, 3H), 1.23-1.33 (m, 8H), 1.49-1.57
(m, 2H), 3.24, 3.34 (1, t, 2H), 3.66, 3.72 (s, 3, 2H), 3.92 (s, 3H), 4.53, 4.62 (s, 2, 2H), 5.50,
5.51 (s, 5, 2H), 6.77-6.89 (m, 2H), 6.95, 6.98 (d, d, 2H), 6.99-7.04, 7.29-7.33 (m, m, 1H),
7.17,7.20 (d, d, 2H), 7.39(t, 1H), 7.57 (t, 1H), 7.75-7.79 (m, 1H) and 8.05 (d, 1H),

Lithinm hydroxide (13.3 mg, 0.554 mmol) in water (1.5 mI) was added into 70335 methyl
2-[(4-{2-[(2,4-difluorobenzyl)}(heptyl)amino]-2-oxoethyl  phenoxy)methylJbenzoate (145
mg, 0.277 mmol) dissolved in THF (3 ml). The mixture was then in microwave oven
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(Smith Syntheaizer) at 150 °C for 7 minutes and then evaparated to remove THF. The
rezidue was scidified with 1% hydrochloric acid, pH~4 and then extracted with ethyl
acetate (x2). The orgenic partions were combined, washed with brine, dried with
magnesium solphate and then eveporated. Chromatography of the residue on a column

. (ISOLUTE® SI, 2g/6ml) using DCM then MeOE/DCM (0.5:99.5, then 1:99) as eluant

gave 94 mg desired product, yield 67%.

"H NMR (rotemers, 500 MHz, CDCly): 5 0.86-0.91 (m, 3H), 1.22-1.32 (m, £H), 1.48-1.56
(m, 2H), 3.23, 3.34 (t, t, ZH), 3.68, 3.73 (s, s, 2H), 4.52, 4.63 (s, 8, ZH), 5.53 (s, br, 2H),
6.77-6.87 (m, 2H), 6.93- 6.97 (m, 2H), 6.99-7.04, 7.27-7.33 (m, m, 1H), 7.16-7.20 (m, ZH),
7.41 (t, 1H), 7.58-7.62 (m, 1H), 7.78 (d, 1H) and 8.15(d, 1H).-

3¢ NMR (rotamers, 125 MHz, CDCly): § 14.00, 22.51, 26.75, 26.84, 27.26, 28.54, 28.86,
28.94, 31.64, 31.70, 39.75, 40.08, 41.39, 45.05, 46.30, 47.98, 68.21, 103.67 (1), 104.12 (1), -
111.52 (d), 115.17, 119.80 (d), 120.52 (d), 126.97, 127.04, 127.21,128.81 (br), 129.78,
129.85, 131.52, 133.16, 140,33, 157.65, 160.48 (dd), 160.85 (dd), 162.13 (dd), 162.46
(dd), 171.01, 171.93 and 171.99.

3-(4-Hydroxyphenyl)propionic acid (108 mg, 0.650 mmol) was dissolved in DMF. N-(24-
difluorobenzyl)-N-heptylamine (164.7 mg, 0.682 minol) was added. The mixturk was
cooled in an ice-bath, TBTU (219 mg, 0.682 mmol) was added and followed by DIPHA
(0.238 ml, 1.365 mmol). The mixture was stirred ovemight and the temperature was
allowed up to room temperature. Ethyl acotats and sodium hydrogeacarbonate aquecus
golution (sat.) were added and then the two phases were separated. The water phase was
extracted with ethyl acetate. The orgenic phases were combined and dried with
magnesium sulphate and evaparated. Chromatography of the residus on a column
(ISOLUTE® SI, 5g/15 ml) using DCM and then MeOH/DCM (1:99) a8 eluant gave 223
mg degired product, yield 88%.

TH NMR (rotamers, 500 MHz, CDCls): § 0.86-0.90 (m, 3H), 1.21-1.31 (m, 8H), 1.47-1.53
(m, 2H), 2.60, 2.67 (1, t, 2H), 2.85-2.96 (m, 2H), 3.15, 3.32 (1, t, 2H), 4.41, 4.60 (s, 5, 2H),
6.75-6.85 (m, 4H), 6.90-6.96, 7.12-7.18 (m, m, 1H) and 7.00, 7.04 (d, d, 2H).
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N-(2,4-difluorobenzyl)-N-heptyl-3-(4¢-hydroxyphenyl)propanamide (195 mg, 0.501 mmal),
2-bromomethylbenzaic acid methyl ester (120.4 mg, 0.526 mmol) and anhydrous
potassium carbonate (103 mg, 0.751 mmol) were mixed in acetonitrile (15 ml). The
miixture was heated to reflux overnight and then evaporated to drynsss. Water and ethyl
acetate were added and the two phases were separated. The orgenic phase was dried
(magnesium sulphate) and evaporated, Chrometography of the residue on a column
(ISOLUTE® SI, 2g/6ml) using heptane/DCM (50:50), then DCM and then MeOH/DCM
(0.5:99.5) as eluant gave 187 mg desired product, yield 69.5%.

TH NMR (rotamers, 500 MHz, CDCL): § 0.87-0.91 (m, 3H), 1.21-1.31 (m, 8H), 1.44-1.56
(m, 2H), 2.56-2.69 (m, 2H), 2.91-3.01 (m, 2H), 3.14, 3.32 (t, t, 2H), 3.52 (s, 3H), 4.43,
4.59 (s, 5, 2H); 5.49 (s, 2H), 6.75-6.97 (m, 4H), 7.08-7.28 (m, 3H), 7.38 (t, 1H), 7.56 ¢,
1H), 7.76 (d, 1H) and 8.04 (d, 1H),

Lithium hydroxide (13.3 mg, 0.554 mmol) in water (1 ml) was added into methyl 2-[(4-
{3-[(2,4-difluorobenzyl)(heptyl)amino]-3-oxopropy! } phenoxy)methyl]benzoate (149 mg,
0.277 mmol) dissolved in THF (2 ml). The mixture was then placed in microwave oven
(Smith Synthesizer) at 150 °C for 7 minutes and then evaporated to remove THF. The
residue was acidified with 1% hydrochloric acid, pH~4, and extracted with ethyl acetate
(x2). The arganic extracts were combined and washed with brine and dried with
magnesium sulphate and then evaporated. Chramatography of the residue on a colutn
(ISOLUTE® SI, 2g/6ml) uaing DCM, then MeOH/DCM (1:99) as eluant gave 121 mg
desired product, yield 83%.

TH NMR (rotemers, 500 MHz, CDCls): § 0.89-0.93 (m, 3H), 1.24-1.33 (m, EH), 1.49-1.58
(m, 2H), 2.64-2.74 (m, 2H), 2.97-3.03 (m, 2H), 3.17, 3.37 (t. t, ZH), 4.46, 4.65 (s, 5, ZH),
5.58, 5.59 (s, 8, 2H), 6.78-6.87 (m, 2, 6.94-6.97 (m, 2H), 6.99-7.04, 7.27-7.31 (m, m,
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1H), 7.14, 7.17 (d, d, ZH), 7.42-7.45 (m, 1H), 7.61-7.64 (m, 1H), 7.82-7.85 (m, 1H) and
8.19-8.22 (d, 1HD), '

3C NMR (rotzmers, 125 MHz, CDCls): 5 13.96, 22.46, 22.49, 26.67, 26.85, 27.38, 28.57,
28.80, 28.94, 30.69, 30.84, 31.58, 31.67, 35.01, 35.26, 41.63, 44.76, 44.78, 46.43, 47.78,
68.15, 103.60(t), 104.07(t), 111.41(dd), 111.49 (dd ), 114.91, 119.74 (d), 12045 (d),
126.86, 127.12, 128.53 (br), 129.40, 131.49, 131.58, 133.15, 133.32, 140.54, 157.12,
160.33 (dd), 160.81 (dd), 162.07 (dd), 162.33 (dd), 171.07, 173.04 and 173.11.

Example 6

2) 3-(4-Mercaptophenyl)propanoic acid (2.0 g, 10.97 mmol) was dissolved in dry THF (60
mI) and cooled to 0° C. Sodium hydride (0.64 g, 24.1 mmol) was added. The mixture was
stirred for 30 minutes, methyl 2-(bromomsthyl)benzoate (2.77 g, 12.07 mmol) dissolved in
dry THF (10 ml) was atided dropwise. The salution. was allowed to warm up to roam
temperature and was stired ovemight. Dropwise addition of water (10 ml) deactivated the
remaining sodium hydride. The solvent was removed by evapaoration, and the residne was
acidified to pH 3 (HC] 1%). The water phase wes washed with EtOAc (3 X 10 ml). The
organic phases was combined, dried (MgSO,) and evaporated. The crude was purified by
preparative HPLC (started with acetonitrile/buffer 60/40 and then the acetonitrile
concentration was increased to 100%, the buffer was a mixture of acetonitrile/water 10/90
and ammonium acetate (0.1 M, column KR-100-7-C8, 50 mm X 250 mm, flow 40
ml/min). The product containing fractions was pooled and the acetonitrile was removed by
evaporation. EtOAc (10 ml) was added and the organic phase was washed with two
potions of brine and dried (MgSOy). Removing the solvent by evaporation gave 2.26 gram
of 3-(4-{[2-(methoxycarbonyl)benzyllthio}phenyl)propancic acid (yicld 62.3%).

'H NMR (500 MHz, CDCls): & 2.66 (t, 2H), 2.92 (t, 2H), 3.90 (s, 3H), 4.51 (s, 2H), 7.10
(d, 2H), 7.19 (d, 1H), 725 (d, 2H), 7.29 (t, 1H), 7.36 (t, 1H) and 7.94 (d, 1H).
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N2 4-difluarobenzyl)-N-heptylamine (0.64 g, 2.65 mmol) waa digsolved in DMF (10 ml),
3-{4-{[2-(methoxycarbonyl)benzyl]thio} phenyl)propanocic acid (0.80 g, 2.41 mmol) was
added and the mixtuze was cooled to 0° C. N-[(1LH-1,2,3-benzotriazol-1-yloxy)-
(dimethylamino)methylene]-N-methylmethaneminium tetrafluoroborate (0.85 g, 2.65
mmo]) and diisopropylethylamine (0.65 g, 5.05 mmol) was added, The mixiure was
allowed to warm to room temperature and stirred ovemight. EtOAc (15 ml) was added and
the organic phese was washed with two portions of sodium hydrogencarbonate (aq, 10 ml).
EtOAc was reinoved by evaporetion and the crode was purified by preparative HPFLC
(started with acetonitrile/buffer 6(/40 and then the acetonitrile concentration was
increased to 1009, the buffer was a mixtare of acetonitrile/water 10/90 and amnmonium
scetate (0.1 M, colizmn KR-100-7-C8, 50 mm X 250 mm, flow 40 mi/min). The product -
containing fractions were pooled and the acetonitrile was removed by evaporation. BtOAc
(10 ml) was added and the organic phase was washed with two portions of brine and dried
(MgSOy). The solvent was removed by eveporation and gave 1.10 gram of methyl 2-{[(4-
{3-[(24-diflnorobenzyl)(heptyl)eminc}-3-oxopropyl }pheayl)thio}methyt }henzoate (yield

82.2%).

'H NMR (rotamers, 500 MHz, CDCh): § 0.89 (t, 3H), 1.22-1.32 (m, 8H), 1.47-1.55 (m,
2H), 2.55, 2.66 (t, t, 2H), 2.95-3.01(m, 2H), 3.16, 333 (t, t, 2H), 3.89, 3.90 (s, 5, IH), 4.44, -
4.60 (s, 8, 2H), 4.50, 4.51 (a, 5, 2H), 6.76-6.85 (m, 2H), 6.92-6.96, 7.20-7.25 (m, m, 4H),
7.07, 7.12 (d, 4, 2H), 7.27-7.31 (m, 1H), 7.32-7.34 (m, 1H) and 7.91-7.92 (m, 1H).

Methyl 2-{[(4-{3-[(2,4-difluarobenzyl)(heptyl)amino]-3-oxopropyl}phenyl)thio]-
methyl}benzoate (1.05 g, 1.89 mmol) was dissolved in BtOH (95%, 5 ml), potassium
hydroxide (0.21 g, 3.77 mmol) was added. The reaction was perfonmed in a single node
microwave oven (7 min, 150° C). Warkup was by addition of BtOAc (5 ml) and washing
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. with HCI (2 X 5 ml, 1M). The arganic layer was dried (MgSO,) and the solvent was

removed by evaporation to give 0.96 gram of 2-{[(4-{3-[(2.4-
diftuorobenzyl)(heptyl}amino]-3-oxopropyl }phenyl)thio}methyl }benzoic acid (yield
94.3%).

" 'HENMR (rotamexs, 500 MHz, CDCh,): 8 0.88-0.92 (m, 3H), 1.24-1.33 (m, 8H), 1.50-1.57
(m, 2H), 2.64, 2.69 (t, t, 2H), 2.95-3.00 (m, 2H), 3.20, 3.34 (1, t, 2H), 4.48, 4.62 (3, 5,2H), -

4.55, 4.56 (s, 8, 2H), 6.79-6.87 (m, 2H), 6.98-7.03, 7.27-7.30 (m, m, ZH), 7.06-7.10 (m,
2H), 7.22-7.24 (m, 2H), 7.31-7.36(m, 1H), 7.41-7.46 (m, 1H) and 8.03 (d, 1H).

13C NMR (rotamers, 125 MHz, CDCls): § 14.01, 22.51, 22.54, 26.74, 26.90, 27.42, 28.63,
28.86, 28.98, 30.92, 31.18, 31.64, 31.72, 34.65, 38.23, 38.28, 41.58, 44.82, 46.44, 47.77,
103.46 (t), 104.14(t), 111.52(dd), 111.58(dd), 119.74(dd), 120.51(dd), 127.09, 128.55,
128.63, 129.03, 131.16, 131.49, 131.55, 131.78 (dd), 132.30, 132.50, 132.96, 140.04,
140.11, 140.59, 140.68; 160.47(dd), 160.88(dd), 162.16(dd), 162.44(dd), 170.88(br),
172.56 and 172.59.

Example 7

8) N-(2,3-dimethoxybenzyl)butan-1-amine (0.59 g, 2.65 mmol) wes dissolved in DMF (10
ml), 3-{4-hydroxyphenyl)propancic acid (0.4 g, 2.41 mmol), was added and the mixture
was cooled t0 0° C. N-[(LH-1,2,3-benzotriazol-1-yloxy)(dimethylamino)methylene]-N-
methylmethanaminium tetraflucroborate (0.85 g, 2.65 mmol) and diisopropylethylamine
(0.65 g, 5.05 mmol) was added. The mixture was allowed to warm to room temperature
and stirred over night. BtOAc (15 ml) was added and the organic phase was washed with

" two portions of sodium hydrogencarbonate (aq, 10 mi). BtOAc was removed by

evaporation and the crude was purified by preparative HPEC (started with
acetonitrile/buffer 60/40 and then the scetonitrile concentration was increased to 100%, the
buffer was & mixture of acetonitrile/watar 10/90 and ammonium acetate (0.1 M, column
KR-100-7-C8, 50 mm X 250 mm, flow 40 mi/min). The product containing fractions was
pooled and the ecetonitrile was removed by evaporation. EtOAc (10 ml) was added and the
organic phase was washed with two potions of brine and dried (MgSO4). The solvent was

\ ¥,

O

~
O
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removed by evaparation and gave 1.08 gram of N-butyl-N-(2,3-dimethoxybenzyl)-3-(4-
hydroxyphenyl)propanamide (yield 82.3%).

"H NMR (rotamers, 500 MHz, CDCls): & 0.85-0.89 (m, 3H), 1.20-1.30 (m, 2H), 1.44-1.53
(m, 2H), 2.60, 2.65 (t, t, 2ZH), 2.88, 2.94 (t, t, ZH), 3.13, 3.33 (t, t, ZH), 3.78, 3.80 3.83,3.85
(s, s, 8, 8, GH), 4.43, 4.68 (s, 5, ZH), 6.57, 6.67 (d, d, 1H), 6.74-6.86 (m, IH) and 6.95-7.05

(m, 3H).

b) N-butyl-N~(2 3-dimethoxybenzyl)-3-(4-hydroxyphenyl)propanamide (50 mg, 0.13
mmof) and methyl 2-(bromomethyl)benzoate (0.034 g, 0.15 mmol) was dissolved in
acetonitrile (10 ml) and potassium carbonate (37 mg, 0.27 munol) was added. The mixtore
was stirred at 60° C for three hours. Polymer supported trisanmine (0.3 eqv) was added and
stirred ovamight. The palymer was filtered off and sclvent was removed by evaparation.
EtOAc (10 mI) was added and the organic phase was washed with three portions of water.
After drying the crude (MgSO,), the solvent had been removed by evaporation. The
residue was purified by preparative HPLC (started with ecetonitrile/buffer 60/40 and then
the scetonitrile concentration was increased to 100%, the buffer was a mixture of
acetonitrile/water 10/90 and ammonium acetate (0.1 M, colummn KR-100-7-C8, 50 mm X
250 mmn, flow 40 ml/min). The product containing fractions were pooled and the
acetonitrile was removed by evaporation. EtOAc (10 ml) was added and the organic phase
was washed with two portions of brine end dried (MgSO,). Removing the solvent by
evaporation gave 15 mg of methyl 2-[(4-{3-[butyl(2,3-dimethoxybenzyl)amino]-3-
oxopropyl}phenoxy)methylfbenzoate (21.4%). :

'H NMR (rotamers, 500 MHz, CDCls): 5 0.89-0.95 (m, 3H), 1.24-1.35 (m, 2H), 1.48-1.57
(m, 2H), 2.62, 2.69 (t, t, 2H), 2.95, 3.01 (t, t, 2H), 3.17, 3.36 (t, t, 2H), 3.83, 3.86, 3.89,
3.90,3.93, 3.54 (s, s, 8, &, &, &, 9H), 4.48, 4.71 (8, 8, ZH), 5.50, 5.52 (¢, 8, 2H), 6.62, 6.75 (d,
d, 1H), 6.84-6.97 (m, 3H), 7.00-7.04 (m, 1H), 7.11, 7.19 (d, d, 2H), 7.38-7.42 (m, 1H),
7.56-7.60 (m, 1H), 7.78 (t, 1H) and 8.04-8.07 (m, 11).

c) Methyl 2-{(4-{3-[butyl(2,3-dimethoxybenzyl)amino]-3-axopropyl }phenoxy)methyl]-
benzoate (15 mg, 0.029 mmol) was dissalved in THF/water (2/1, 2 ml) and LiOH (1.4 mg,
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0.058 mmol) was added. The reaction was performed in a single nods microwave aven
(150° C, 7 min). Workup was doné by adding BtOAc (10 ml) and washing the organic
phese with two portions of HCI (2 X 5 ml, 1 M). The organic phase was dried (MgSOy)
and the solvent was removed by evaporsation to give 13 mg of 2-[(4-{3-[butyl(2,3-
dimethoxybenzyl)amino]-3-oxopropyl } phenoxy)methyl]benzoic acid (yield 89%).

"H NMR (rotemers, 500 MHz, CDCls): & 0.89-0.95 (m, 3H), 1.24-1.35 (m, 2H), 1.48-1.57
(m, 2H), 2.62, 2.69 (t, t, 2H), 2.95, 3.01 (t, t, ZH), 3.17, 3.36 (t, t, 2H), 3.83, 3.85, 3.88,
3.89 (s, 8, 8, 8, 6H), 4.48, 4.71 (s, 3, 2H), 5.50, 5.52 (s, 3, 2H), 6.62, 6.75 (d, d, 1H), 6.84-
6.97 (m, 3H), 7.00-7.04 (m, 1H), 7.11, 7.19 (d, d, 2K), 7.38-7.42 (m, 1H), 7.56-7.60 (m,
1H), 7.78 (t, 1H) and 8.04-8.07 (m, 1H).

3C NMR (rotamezs, 125 MHz, CDCla): § 13,76, 13.85, 20.02, 20.21, 29.55, 30.30, 30.69,
30.84, 30.96, 35.13, 35.34, 42.60, 46.17, 46.37, 47.20, 55.69, 55.75, 60.35, 61.74, 68.20,
111.23, 111.79, 114.88, 114.96, 118.79, 120.88, 124.15, 124.21, 126.81, 127.18, 127.26,
129.46, 130.51, 131.25, 131.52, 133.23, 133.65, 140.59, 146.50, 147.17, 152.48, 152.61,
157.02, 157.10, 170.79, 172.93 and 173.25.

Exsmple 8

8) N-(2,3-Dimethoxybenzyl)-N-heptylamine (0.70 g, 2.65 mmol) was dissolved in DMF
(10 ml), 3-(4-hydroxyphenyl)propancic acid (0.4 g, 2.41 mmol) , was added and the
mixture was cooled to 0° C. N-[(15-1,2,3-benzotriazol-1-
ylaxy)(dimethylamino)methylene]-N-methylmethanaminium tetrafluoroborate (0.85 g,
2.65 mmol) and diisopropylethylamine (0.65 g, 5.05 mmol) was added. The mixture was
allowed to warm to roam temperature and stired overnight. BtOAc (15 ml) was added and
the argenic phage was washed with two portions of sodium hydrogencarbonate (aq, 10 mi).
EtOAc was removed by evaporation and the crude was purified by prepamtive HPLC
(started with acetonitrile/buffer 60/40 and then the acetonitrile concentration was increased
to 100%, the buffer was a mixture of acetonitrile/water 10/90 and ammoninm acetate (0.1
M, column KR-100-7-C8, 50 mm X 250 mm, flow 40 mV/min). The product conteining
fractions were pooled and the acetonitrile was removed by evaporation. EtOAc (10 ml)
was edded and the organic phase was washed with two partions of brine and dried
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(MgSO,). The solvent was removed by evaporation and gave 0.98 gram N-(2,3-
dimethoxybenzyl)-N-heptyl-3-(4-hydroxyphenyl)propanamide (yield 70%).

'H NMR (rotamers, 500 MHz, CDCl).§ 0.85-0.89 (m, 3H), 1.20-1.30 (m, 8H), 1.47-1.56
(m, 2H), 2.62, 2.67 (t, t, 2H), 2.89, 2.95 (t, t, 2H), 3.14, 3.33 (t, t, 2H), 3.79, 3.80, 3.84,
3.85 (s, &, 8, 3, 6H), 445, 4.69 (s, 5, 2H), 6.58, 6.68 (d, d, IH), 6.74-6.88 (m, 3H) and 6.96-
7.05 (m, 3H).

b) N-(2.3-dimethoxybenzy!)-N-heptyl-3-{(4-hydroxyphenyl)propanamide 0.196 g, 0.47
mmol) and methyl 2-(bromomethyl)benzoate (0.12 g, 0.52 mmol) was dissolved in
acetonitrile (10 ml) and potasginmcarbonate (131 mg, 0.95 mmol) was added. The mixture

was stirred at 60° C for three hours. Polymersupproted trisamine (0.3 eqv) wes added snd

stirred over night. The polymer was filtered of, solvent was removed by evaporation,
addition of EtOAc (10.ml) and the argenic phase was washed with three potions of water.
After drying the crude (MgSO,) and the solvent had been removed by evaporation, the
crude was purified by preparative HPLC (started with acetonitrile/buffer 60/40 and then
the acetonitrile concentration was increased to 100%, the buffer was 2 mixture of )
acetonitrile/water 10/90 and ammmonium acetate (0.1 M, column ER-100-7-C8, 50 mm X
250 mm, flow 40 nl/min). The product containing fractions was pooled and the
acetonitrile was removed by evaporation. EtOAc (10 ml) was added and the organic phase
was washed with two potions of brine and dried (MgSO,). Removing the solvent by
evaporation gave 39 mg of methyl 2-[(4-{3-[(2,3-dimethoxybenzyl)(beptyl)amino]-3-
oxopropyl } phenoxyymethyl]benzoate (yield 14.6%).

'H NMR (rotamers, 500 MEz, CDCl,): § 0.86-0.89 (m, 3H), 1.19-1.30 (m, 8H), 1.46-1.55
(m, 2H), 2.60, 2.66 (t, t, 2H), 2.93, 2.98 (t, t, 2H), 3.14, 3.33 (t, t, ZH), 3.80, 3.83, 3.86,
3.87, 3.90, 3.91 (8, 8, 8, 5, 8, 5, 9H), 4.45, 4,68 (s, 5, 2H), 5.48, 5.49 (8, 8, 2H), 6.59, 6.73 (d,
d, 1H), 6.81-7.01 (m, 4H) 7.08, 7.16 (4, d, 2H) 7.35-7.39 (m, 1H), 7.53-7.57 (m, 1H), 7.76
(t, 1H) and 8.01-8.04 (m, 1H).

c) Methyl 2-[(4-{3-[(2,3-dimethoxybenzyl)(heptyl)amino]-3-oxopropyl }phenoxy)methyl]-
beazoate (39 mg, 0.069 mmol) was dissolved in THF/water (2/1, 2 m!) and LiOH (3.3 mg,
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0.14 mmol) was added. The reaction was performed I a single node microwave oven (150°
C, 7 min). Wodkrp was done by adding BtOAc (10 ml) and washing the axganic phass with
two,potions of HC1 (2 X 5 ml, 1 M). The argenic phass was dried (MgSO,) and the salvent.
waa removed by evaporation to give30 mg of 2-[(4-{3-[(2,3-dimethoxybenzyl)heptyl)-
amino]-3-oxopropyl } phenoxy)methyl]benzaic acid (yield 78.9).

'H NMR (rotemers, 500 MHz, CDClL): 5 0.84-0.87 (m, 3H), 1.20-1.28 (m, 8H), 1.45-1.55
(m, 2H), 2.63, 2.69 (t, t, ZH), 2.93, 2.99 (1, t, 2H), 3.13, 3.33 (&, t, 2H), 3.79, 3.81, 3.84,
3.85 (s, 8, 3, 3, 6H), 4.45, 4.69 (s, 5, 2H), 5.52, 5.53 (s, &, 25, 6.60, 6.72 (d, d, 1H), 6.79-

" 7.01 (m, 4H) 7.08, 7.16 (3, d, 2H) 7.36-7.41 (m, 1H), 7.55-7.60 (m, 1H), 7.79 (t, 1H) end

8.13-8.16 (m, 1H). ,
13 51 22. 5 26.96. 27.45, 28.60, -

9.03, 30,83, 30.97, 31,66, 31.75, 35,16, 35.36. 42,61, 46.42, 46,46, 4 .
'55.75, 60,35, 60,73, 68.19. 111.26, 111,83, 114 88, 114.95. 118.84. 120,91, 12414,
2% 85, 127.15, 127,22, 129.46, 130,52, 1 1.51, 133.19, 133.66, 140,61
146.59, 147,19, 152,48, 152,60, 157.02, 157.11, 170.77. 172,92 end 173.23,
Example 0
8) N-(3-ethoxvoropyl}-N-(4-isopropyibenzylamine

. p-iso-Propylbenzaldehyde (1.007 g, 6.798 mmol) was dissolved in methanol (5 ml).

Trimethyl arthoformate (5 ml) was added. 3-BEthoxypropylamine (681 mg, 6.6 mmol) was
then added and followed by acetic acid (0.2 ml). After standing at room temperatare
overnight, DCM (5 ml) wes added and followed by borohydride on polymer support (5.28
&, 13.2 mmol). The mixture was shaken at room temperature for 4 days and then filtered.
The filtrate was evaporated. The residue wes dissolved in acetonitrile, then divided into
two portions end loaded on 2 columns (ISOLUTE® PRS, 10g/70 ml, wetted with
acetonitrile). It was eluted with acetonitrile, then methanol and then methanol (NHj sat.).
The product fractions were combined and evaporated. Oil product 1.283 g was obtained,
yield 83%. .

TH NMR (300 MHz, CDCls): 8 1.19 (t, 3H), 1.25 (d, 6H), 1.75-1.84 (m, 2H), 2.73 (t, 2H),
2.85-2.94 (m, 1H), 3.43-3.52 (m, 4H), 3.75 (s, 2H), 7.18 (d, 2H) and 7.24 (d, 2H).
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b} N<(3-ethoxypropyl)-N-(4-isopropylbenzyl)amine (0.62 g, 2.65 mmal) was dissolved in
DME (10 ml), 3«(4-hydroxyphenyl)propanaic acid (0.4 g, 2.41 mmaol), was added and the
mixture was cooled to 0° C. N-[(1H-1,2,3-benzotriazal-1-yloxy){dimethylamino)-
methylene]-N-methylmethansminium tetraflucroborate (0.85 g, 2.65 mmol) and
diisopropylethylamine (0.65 g, 5.05 mmol) was added. The mixture was allowed to warm
to room tempersture and stirred overnight. BtOAc (15 ml) was added and the organic
phase was washed with two portions of sodium hydrogencarbonate (aq, 10 ml). EtOAc wes
removed by evaporation and the crude was purified by preparative HPLC (started with
acetonitrile/buffer 60/40 and then the acetonitrile concentration was increased to 100%, the
buffer was a mixture of acetonitrile/water 10/90 and ammonium acetate (0.1 M, column
KR-100-7-C8, 50 mm X 250 mm, flow 40 ml/min). The prodnct containing fractions were
pooled and the acetonitrile was removed by evaporation. EtOAc (10 ml) waa added and the
organic phase was washed with two partions of brine and dried (MgSO,). The solvent was
removed by evaporation and gave 1.0 gram of N-(3-ethoxypropyl)-3-(4-hydroxyphenyl)-N-
{4-isopropylbenzyl)propanamide (yield 75.8%).

'H NMR (rotamers, 500 MEz, CDCls): § 1.16-1.21 (m, 3H), 1.26, 1.27 (d, d, 6H), 1.75-
1.80, 1.84-1.90 (m, m, 2H), 2.64, 2.74 (t, t, 2H), 2.86-3.00 (m, 3H), 3.33, 3.37 (1, t, 2H),
3.41-3.50 (m, 4H), 4.43, 4.62 (g, 5, 2H), 6.80-6.84 (m, 2H) and 6.97-7.22 (m, 6H).

¢) N-(3-ethoxypropyl)-3-(4-hydroxyphenyl)-N-(4-isopropylbenzyl)propanemide (0.18 g,
0.47 mmol) and methyl 2-(bromamethyl)benzoate (0.12 g, 0.52 mmol) was dissolved in
acetonitrile (10 ml) and potassiom carbonate (131 mg, 0.95 mmol) was added. The mixture
was stirred at 60° C for three hours. Polymer-supported trisarmine (0.3 eqv) was added and
stirred overnight The polymer was fltered off, solvent was removed by evaporation,
addition of BtOAc (10 ml) and the argenic phase was washed with three portions of water.
After drying the crude (MgSO;) and the solvent had been removed by evaporation, the
crude was purified by preparative HPLC (started with acetonitrile/buffer 60/40 and then
the acetonitrile concentration was increased to 100%, the buffer was a mixture of
acetonitrile/water 10/90 and ammonium acetate (0.1 M, columm KR-100-7-C8, 50 mm X
250 mm, flow 40 ml/min). The product containing fractions were poaled and the
acetonitrile was removed by evaporation. BtOAc (10 ml) was added and the organic phase

WS
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was wakhed with two potions of brine and dried (MgSO4). Removing the solvent by
evaparation gave 0.16 gram of methyl 2-[(4-{3-[(3-ethoxypropyl)4-
isopropylbenzyl)amino}-3-oxopropyl }phenoxy)methylJbenzoate (yield 63.5%).

"H NMR (rotamers, 500 MHz, CDCh): § 1.17, 1.21 (¢, t, 3H), 1.27, 1.28 (d, 4, 6H), 1.75-
1.80, 1.84-1.89 (m, m, 2H), 2.63, 2.73 (, t, ZH), 2.89-3.04 (m, 3H), 3.32, 3.37 (t , ZH),
3.41-3.50 (m, 4K), 3.93, 3.94 (s, 8, 3H), 4.46, 4.61 (s, 8, 2H), 5.51, 5.53 (s, 3, 2H), 6.92,
6.95 (d, d, ZH), 7.04-7.22 (m, 6H), 740 (t, 1H), 7.58 (t, 1H), 7.78-7.80 (m, LH) and 8.05-
8.07 (m, 115).

d) Methyl 2-[(4-{3-[(3-ethoxypropyl)(4-isopropylbenzyl)amino]-3-oxopropyl }phenoxy)-
methyllbenzoate (0.16 g, 0.30 mmol) was dissolved in THF/water (2/1, 2 ml) and LIiOH
(14.4 mg, 0.60 mmol) was added. The reaction was performed in a single node microwave
oven (150° C, 7 min). Wockup was done by adding BtOAc (10 ml) and washing the
organic phase with two portions of HC1 (2 X 5 ml, 1 M). The organic phase was dried
(MgSO,) and the solvent was removed by evaporation to give 0.108 gram of 2-[(4-{3-[(3-
ethoxypropyl)(4-isopropyibenzyl)amino)-3-oxopropyl }phenoxy)methyi]benzoic acid
(yield 69.3%). '

"HNMR (rotamers, 500 MHz, CDCls): § 1.15, 1.19 (1, t, 3H), 1.23-1.25 (m, 6H), 1.74-
1.79, 1.84-1.89 (m, m, 2H), 2.66, 2.76 (t, t, 2H), 2.86-3.03 (m, 3H), 3.30, 3.36 (t, t, 2H),
3.40-3.50 (m, 4H), 4.4, 4.61 (s, 8, ZH), 5.55, 5.56 (s, 8, 2H), 6.90-6.94 (m, ZH), 7.02-7.20
(m, 6H), 7.40 (t, 1H), 7.57-7.60 (m, 1H), 7.79-7.82 (m, 1H) and 8.15-8.18 (m, 1H).

3¢ NMR (rotamers, 125 Mz, CDCly): & 15.15, 23.98, 27.78, 28.61, 30.93, 31.01, 33.73,
35.07, 35.38, 43.86, 44.13, 47.96, 51.26, 66.06, 66.22, 66.82, 67.98, 68.13, 114.77, 126.03,
126.38, 126.72, 126.97, 127.90, 129.31, 131.31, 132.88, 133.23, 133.39, 133.84, 134.56,
140.30, 140.38, 147.71, 148.05, 156.90, 170.48, 173.02 and 173.26.

2 4-Difiuorbenzaldehyde (1.003 g, 7.055 mmol) was dissolved in methanol (5 ml).
Trimethy! orthoformate (S ml) was added. Propylamine (401 mg, 6.784 mmol) was then
added and followed by acetic acid (0.2 ml). After 1 hour, DCM (5 ml) was added and
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followed by borohydride polymer-supported (2.5mmol/g, 5.42 g, 13.55 mmol). The
mixture wes shaken at room temperature for 4 days and then fltered. The filtrate was
evaparated. The residue was dissolved in acetonitrile, then divided into two portions and
loaded on two columns (ISOLUTE®PRS, 10g/70 ml, wetted with acetonitrile). It was
eluted with acstonitrile, then methenol and then methanol (NH; sat.). The product fractions
were combined and evaparated. Oil product (892 mg) was obtained, yield 71%.

IH NMR (400 MHz, CDCly): §0.91 (t, 3H), 1.47-1.56 (m, 2H), 2.57 (¢, 2H), 3.79 (s, ZHD),
6.75-6.85 (m, 2H) end 7.27-7.33 (m, 1H).

3-(4-Hydroxyphenyl)propionic acid (245 mg, 1.474 mmol) in DMF (5 ml) was cooled in
an ice-bath. N~(2,4-Difluorobenzyl)-N-propylamine (300.4 mg, 1.622 mmol) was added

" and then TBTU (521 mg, 1.622 mmol) followed by DIPEA (400 mg, 3.096 mmol). The

mixture was stirred at room temperature overnight. Sodium hydrogencarbonate aqueous
solution (sat.) was added. The mixtnre was extracted with ethyl acetate (x2). The extracts
were combined and dried (magnesium sulphate) and evaporated. Chromatography of the
residue on a column (ISOLUTE® SI, 5g/25 ml) using DCM/heptane (50:50), DCM and
then MeOH/DCM (1:99, then 2:98) as eluant gave 336 mg the desired product, yield 68%.
'H NMR (rotamers, 300 MHz, CDCls): 8 0.82-0.88 (m, 3H), 1.45-1.58 (m, 2H), 2.59, 2.65
(. t, 2H), 2.88-2.98 (m, 2H), 3.11, 3.27 (1, t, 2H), 4.40, 4.59 (s, 8, 2H), 6.71-7.03 (m, 6H),
7.07-7.16 (m, 1H) and 7.79 (s, br, 1H).

12 i inol-3-
oxgpropyl iphenoxyimethylTbenzoats

N-(2,4-Difluorobenzyl)-3-(4-hydroxyphenyl)}-N-propylpropenamide (290 mg, 0.87 mmol)
was dissolved in acetonitrile (10 ml). 2-Bromomethyl-benzoic acid methyl ester (209 mg,
0913 mmol) was added followed by potassium carbonste, anhydrous (180 mg, 1.305
mmol). The mixture was heated to reflux overnight and then evaparated to dry. Water and
ethyl acetate were added end two phases were separated. The organic phase was dried
(magnesium sulphate) and evaporated. Chromatography of the residuc on 2 column
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(ISOLUTE®SI, 20g/70ml) using DCM and then MeOH/DCM (1:99) as cluant gave 184

mg the desired product, yield 44%.

"H NMR (rotamers, 500 MHz, CDCls): § 0.85-0.92 (m, 3H), 1.52-1.60 (m, 2H), 2.61, 2.68
(t,t, 2H), 2.95-3.01 (m, 2H), 3.15, 3.32 (t, t, 2H), 3.92, 3.93 (s, s, IH), 4.45, 4.62 (s, 5, 2H),
5.51, 5.52 (s, 5, 2H), 6.77-6.86 (m, 2H), 6.92-6.99, 7.23-7.27 (m, m, 3H), 7.12,7.16 (d, d,
2H), 7.38-7.42 (m, 1H), 7.57 (t, 1H) 7.78 (d, 1H) and 8.04-8.07 (m, 1H).

A mixtore of methyl 2-[(4-{3-[(2,4-diflucrobenzyl)propyl)amino]-3-oxopropyl }phenoxy)-
methylTbenzoate (0.184 g, 0.382 mmol) and lithiom hydroxids (0.018 g, 0.76 mmol) in

THF (2 ml) and water (2 ml) was heated st 150 degrees for 7 minutes. The mixture was
diluted with water, acidified with hydrochloric acid and extracted with methylene chlaride.
The combined extracts were dried with thagnesium sulfate and evaporated to give 2-[(4-
{32 4-difluorobenzyl)(propy)amino]-3-oxopropyl} phenoxy)methyljbenzoic acid.

THNMR (400 MHz, CDCla): § 0.85 (t, 3), 1.4-1.6 (m, 2), 2.6-2.7 (m, 2), 2.9-3.0 (m, 2),
3.05-3.15 and 3.25-3.35 (multiplets, rotamers, 2), 4.4 and 4.6 (ginglets, rotemers, 2),

5.5 (m, 2), 6.7-6.8 (m, 2), 6.9-7.0 (m, 2), 7.05-72 (m, 2), 74 (1, 1), 7.6 (1, 1), 7.8 (4, 1), 8.15
1)

1 trifl 1 amino}-2-

Ethyl[4{trifluoromethyl)benzyl]amine (284 mg, 1.40 mmol) and (4-{[2-
(methaxycarbonyl)benzyl]thio }phenyl)acetic acid (443 mg, 1.40 mmol, See Example 2 b)
were mixed in DMF (15 ml). TBTU (472 mg, 1.47 mmol) was added and then DIPEA
(190 mg, 1.47 mmaol) was added. The mixture was stirred at room temperature for 1 hour.
EtOAc (20 ml) was added. The mixture was then washed with sodium hydrogencarbonate
aqueous solution (sat.), 19 HCI, water (x2) and brine, dried with magnesium sulphate and
cvaporated. The title compound (663 mg) was left, yield 94%.
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'H NMR (rotamers, 500 MHz, CDCly): & 1.08-1.15 (m, 3H), 3.31, 3.45 (q, q, 2H), 3.63,
3.76 (s, 5, 2E0), 3.92 (s, 3H), 4.52-4.66 (m, 4H), 7.08-7.40 (m, 8H), 7.56, 7.62 (d, d, 2H)
and 7.94 (d, 2H).

Methyl 2-({[4-(2-{ ethyl[4-(trifluoromethyl)benzylJamino} -2-
oxoethyl)phenyl]thiojmethyl)benzoate (640 mg, 1.276 mmol) was dissolved in THF (20
m]). Lithium hydroxide (61 mg, 2.552 mmol) in water (10 ml) was added. The mixture was
stirred at room tempersture and the reaction was followed by LC-MS. After 24 hours, more
lithium hydroxide (30 mg) and water (10 ml) were added. After in total 70 hour, LC-MS
showed the reaction was complete. The mixture was evaporated to remove THF. The
residue was washed with diethyl ether, then acidified with 10% HCI, pH=2, and exiracted
with EtOAc (x2). The extracts were comhined and washed with brine, dried with
magnesium sulphate md evaporated. Chromatography of the resicdue on a column
(ISOLUTE 8SI, 5g/25 ml), using DCM and then MsOH/DCM (0.5:99.5, then 1:99) as
eluant, gave the title compound (510 mg), yield 82%.

'H NMR (rotamers, 300 MHz, CDCh): 8 1.07-1.15 (m, 3H), 3.31, 3.45 (g, q, 2H), 3.64,
3.77 (s, 8, 2H), 4.54 (s, 2H), 4.55, 4.66 (8, 8, ZH), 7.05-7.40 (mn, 8H), 7.55, 7.60 (4, d, ZH)
and 7.97 (d, 2H).

3¢ NMR (rotamers, 75 MHz, CDCls): 8 12.60, 13.80, 38.17, 38.25, 40.00, 40.44, 41.63,
4240, 47.94, 50.61, 118-134 (complex mnltiplet), 140.32, 140.70, 141.50, 170.48 and
171.20.

Example 12

2-[(4-{2-[Bthyl(2-fluorobenzyl)amino}-2-oxoethyl }phenoxy)methyl]benzoic acid.

8) N{(2-Fluorobenzyl)ethanamins (0.554 g, 3.615 mmol) was dissolved in DMF (10 mi).
(4-Hydroxyphenyl)acetic acid (0.500 g, 3.286) was added and the mixture was cooled to 0°
C. N-[(1H-1,2,3-Benzotriazol-1-yloxy)(dimethylamino)methylenc]-N-
methylmethanaminium tetrafizorobarate (1.161 g, 3.615 mmotl) and N-ethyl-N,N-
diisopropylamine (0.892 g, 6.901 mmol) were added. The solution was stirred overnight at
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room temperature. BtOAc (20 ml) was added and the organic phase wes washed with two
portions of NayCO3 (2 X 20 ml, ag). The organic Iayer was dried (MgSO,) and the solvent
was removed by evaporation. The crude was purified by preparative HPLC (started with
isocratic acetonitrile/buffer 60/40 and then the acetonitrile concentration was increased to
100%, the buffer was a mixture of acetonitrile/water 10/90 and ammonium acetate (0.1 M,
colaomn KR-100-7-C8, 50 mm X 250 rm, flow 40 ml/min). The product-containing
feactions were pooled and the acetonitrile was removed by evaporation. EtOAc (10 ml)
was added and the orgsnic phase was washed with two portions of brine and dried
(MgSO,) and the solvent was removed by evaporation to give 0.69 g of N-ethyl-N-(2-
fiuorobenzyl)-2-(4-hydroxyphenyl)acetamide (yield 73.1%).

'THNMR (Rotemers, 500 MHz, CDCls): & 1.12 (m, 3H), 3.35-3.5 (m, 2H), 3.62-3.72 (m,
2H), 4.57-4.78 (m, ZH), 6.7 (t, 2H), 6.98-7.38 (m, 6H).

b) N-Bthyl-N-(2-fluarobenzyl)-2-(4-hydroxyphenyl)acetamide (0.381 g, 1.327 mmol) and

. methyl 2-(bromomethyl)benzoate (0.334 g, 1.460 mmol) were dissolved in acetonitrile (10

ml) and potassium carbonate (0.367 g, 2.654 mmol) was added. The mixture was stirred at
65° C for threc hours. When N-ethyl-N-(2-flucrobenzyl)-2-(4-hydroxyphenyl)acetamide
was consumed, PS-tisamine (0.3 eqv) was added and the solution was stirmed overnight at
room temperature. The polymer was filtered off and acetonitrile was removed by
evaporation. EtOAc (10 ml) was added and the organic phase was washed with two
portions of water, dried (MgSO,) and the solvent was removed by evaparation to give
0.545 g of methyl 2-[(4-{2-[ethyl(2-fluorobenzyl)amino]-2-

oxoethyl }phenoxy)methylJbenzoate (yield 94.3%):

'HNMR (Rotamers, 300 MELz, CDCl): & 1.12 (m, 3H), 3.23-3.35 (m, 2H), 3.6-3.75 (m,
2H), 3.88 (s, 3H), 4.45-4.70 (m, 2H), 5.45 (s, 2H), 6.84-7.35 (m, 9H), 7.5 (t, 1H), 7.72 (d,
1H), 8.0 {d, 1H).

¢) Methyl 2-[(4-{2-[ethyl(2-fluorobenzyl)amino]-2-oxoethyl }phenoxy)methyl]-benzoate
(0.545 g, 1.251 mmol) was dissolved in EtOH (5 ml) and potassium hydroxide (0.105 g,
1.877 oxmol) waes added. The reaction was performed in a single node microwave oven (7
min, 150° C). Workup was by removing the solvent by evaparation, addition of HC1 (20
ml, 1 M) and the water phase was washed with two portions of BtOAc (20 mI). The
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organic phases were pooled and the solvent was removed by evaporation. The crude was
purified by preparative HPLC (starting with isocratic acetonitrile/buffer 60/40 and then the
acetonitrile concentration was increased to 100%, the buffer was a mixture of
acetonitrile/water 10/90 and ammonium acetate (0.1 M, column KR-100-7-C8, 50 mm X

" 250 mm, flow 40 ml/min). The product-containing fractions were pooled and the

acetonitrile was removed by evaporation. BtOAc (10 ml) was added and the organic phase
was washed with two portions of brine and dried (MgSOx). The solvent was removed by
evaparation to give 0,124 g of 2-[(4-{2-[ethyl(2-fluarobenzyl)amino]-2-
oxoethyl}phenoxy)methylTbenzoic acid (23.5%).

THNMR (Rotemers, 500 MHz, CDCls): § 1.12 (m, 3H), 3.25-3. 5 (m, 2H), 3.65-3.8 (m,
2H), 4.5-4.75 (m, ZR), 5.52 (m, 2H), 6.84-7.45 (m, 9H), 7.55 (t, 1H), 7.78 (d, 1H), 8.13 (d,
18).

Example 13

2-{(4-{3-[Ethyl(2-fluorobenzyfamino]-3-oxopropyl }phenoxy)methylJbenzoic acid.

8) N-(2-Fluarobenzyl)ethenamine (0.554 g, 3.615 mmol) was dissolved in DMF (10 ml).
3-(4-hydraxyphenyl)propanaic acid (0.546 g, 3.286 mmo]) was added and the mixture was
cooled to 0° C. N-[(LH-1,2,3-benzotriazol-1-yloxy)(dimethylamino)-methylenc]-N-
méthylmethanaminium tetrafluoroborate (1.161 g, 3.615 mmol) and N-ethyl-N.N-
diisopropylemine (0.892 g, 6.901 mmol) was added. The solution was stirred overnight at
room tempersture. BtOAc (20 ml) was added and the arganic phase was washed with two
portions of Na;COj3 (2 X 20 ml, aq). The organic layer was dried (MgSO,) and the solvent
wis removed by evaporation. The crude was purified by preparative HPLC (starting with
isocratic acetonitrile/buffer 60/40 and then the acetonitrile concentration was increased to
1009, the buffer was a mixture of acetonitrile/water 10/90 and ammoninm acetate (0.1 M,
column KR-100-7-C8, 50 mm X 250 mm, flow 40 ml/min). The product-containing
fractions were pooled and the acetonitrile was removed by evaporation. EtOAc (10 mI)
was added and the orgenic phase was washed with two portions of brine and dried
(MgS04) and then solvent was removed by evaparation to give 0.803 g of N-ethyl-N-(2-
fluarobenzyl)-3-(4-hydroxyphenyl)propanamide (yield 81.1%).

'ANMR (Rotamers, 500 MHz, CDCL): § 1.1 (m, 3H), 2.58-2.72 (m, 2H), 2.83-3.0 (m,
2H), 3.2-3.5 (m, 2H), 4.45-4.7 (m, 2H), 6.78 (t, 2H), 6.95-7.35 (m, 6H).

L



WO 2004/000790 PCT/GB1003/002584
47

b) N-Bthyl-N-(2-fluorobenzyl)-3<{4-hydroxyphenyl)propanamide (0.400 g, 1.327 mmol)
and methyl 2-(bromomethyl)benzoate (0.334 g, 1.460 mmol) were dissolved in acetonitrile
(10 mi) and potassium carbonate (0.367 g, 2.654 mmol) was added. The mixture was
stirred at 65° C for three hours. When N-cthyl-N-(2-fluarobenzyl)-2-(4-
hydroxyphenyl)acetamide was consumed, PS-trisamine (0.3 eqv) was added and the
solution was stirred overnight et room temperature. The polymer was filtered off and
acetonitrile wes removed by evaporation. EtOAc (10 ml) was added and the organic phase
was washed with two partions of wates, dred (MgSO,) and the solvent was removed by
evaporetion. EtOAc (10 ml) was added and the organic phase was washed with two
portions on water, dried (MgSOy) and the solvent was removed by evaparation. The crude
was purified by preparative HPLC (starting with isocratic acetonitrile/buffer 60/40 and
then the scetonitrile concentration waa increased to 100%, the buffer was a mixture of
acetonitrile/water 10/90 and ammonium acetate (0.1 M, column KR-100-7-C8, 50 mm X
250 mm, flow 40 ml/min). The product -containing fractions were pooled and the
acetonitrile was removed by evaporation. EtOAc (10 ml) was added and the organic phase
was washed with two portions of brine and dried (MgSO4). The solvent was removed by
evaporation.to give 0.454 g of methyl 2-[(4-{3-[ethyl(2-fluorobenzyl)amino}-3-

_oxopropyl jphenoxy)methyl}-benzoate (yield 76.1%).

THNMR (Rotatners, 400 MHz, CDCls): § 1.08 (m, 3H), 2.52-2.68 (m, ZH), 2.9-3.03 (m,
2H), 3.18-3.45 (m, 2H), 3.88 (s, 3H), 4.454.7 (m, 2H), 545 (s, 2H), 6.82-7.28 (m, &H),
7.36 (t, 1H), 7.53 (t, 1H), 7.73 (d, 1H), 8.0 (d, 1H).

c) Methyl 2-{(4-{3-[ethyl(2-fluarobenzyl)amino]-3-oxopropyl | phenoxy)methyl]-
benzoate (0.454 g, 1.001 mmol) was dissolved in EtOH (5 ml) and potassium hydroxide
(0.085 g, 1.514 mmol) was added. The reaction was performed in a gingle node
microwave oven (7 min, 150° C). Worlaip was by removing the solvent by evaporation,
addition of HCI (20 ml, 1 M) and the water phase was washed with two portions of BtOAc

" (20 ml). The arganic phases were pooled and the solvent was removed by evaparation.
- The crude was purified by preparative HPLC (starting with isocratic acetonitrile/buffer

60/40 and then the acetonitrile concentration was increased to 1009, the buffer was a
mixture of acetonitrile/water 10/90 and ammonium acetate (0.1 M, column KR-100-7-C8,
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50 mm X 250 mm, flow 40 ml/min). The product-conteining fractions were pooled and the
acetonitrile was removed by evaparation. EtOAc (10 ml) was added and the arganic phase
was washed with two partions of brine and dded (MgSO,). The solvent was removed by
ovaporation to give 0.079 g of 2-[(4-{3-[ethyl(2-fluorobenzy])amino}-3-oxopropyl}-
phenoxy)msthyl]benzaic acid (18.0%).

'HNMR (Rotamers, 500 MHz, CDCla): § 1.12 (m, 3H), 2.60-2.75 (m, ZH), 3.03 (1, 2H),
3.23-3.50 (m, 2H), 4.45-4.73 (m, 2H), 5.57 (s, ZH), 6.88-7.35 (m, §H), 7.41 (1, 1H), 7.60 (t,
1H), 7.80 (d, 1H), 8.18 (d, 1H).

. The following Examples were prepared in a similar manner.

Example 14
2-{[(3-{2-[(2,4-Difluorobenzyl }(heptyl)amino]-2-oxoethyl }phenyl)thiojmethyl }benzoic
acid.

Example 15

2~{[(4-{2-[(4-Chlarobenzyl)(ethyl)amino]-2-oxoethyl }phenyl)thio]methyl }benzoic acid.
Biological activity

Formulations

Compounds were dissolved in DMSO to obtain 16 mM stock solutions. Before assays,
stock solntions were further diluted in DMSO and culture media.

(EN_ERALCHEMICAIS 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 ATCC, USA. Cells were
expanied and refrozen in batches from passege number six. Cells were cultured in
Dulbecco*s modified Eagle mediun (DMEM) with 25 mM glucose, 2 mM glutamine or 4
mM L-alenyl-L-glutemine, 10% fetal calf serum, at 5% COs. Phosphate buffered saline
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(PBS) without addition of calcium or magnesinm was used. All cell cultre reagents were
from Gibco (USA) and 96-well cell culture plates were purchased from Wallach.

PLASMID CONSTRUCTS FOR HETRROLOGOUS EXPRESSION

Standerd recombinant DNA techniques were carried out as described by Aunsubel (7). The
Luciferase reparter vector, pGLSUAS (clone consists of five copios of the GAL4 DNA
binding sequence, 5"-CGACGGAGTACTGTCCTCOCGAGCT-3", cloned into the
Sacl/Xhol sites of pGL3-Promoter (Pramega). The Sacl/Xhol fragment carrying the UAS
aites was constructed using ammealed overlapping oligonucleotides.

Expression vectors used are based upon pSGS (Stratagene). All vectors contain an
EcoRUNhel fragment encoding the DNA binding domain of GALA (encoding amino acid
positions 1-145 of database accession number PO4386) followed by an in-frame fusion to 2
fragment encoding the nuclear localisation sequence from T antigen of Polyoma Virus.
The nuclear localisation sequence was constructed using anrmesled overlapping
oligonucleotides creating Nhel/Kpnl sticky ends

{5 CTAGCGCTCCTAGAAGAAACGCAAGGATTGGTAC-3"). The ligand binding
domains from humen and mouse PPARa and human and mouse PPARY were PCR
amplified as Kpnl/BamHI fragments and cloned in frame to the GALA DNA binding
domain and the nuclear localisation sequence. The sequence of all plasmid constructs used
were confirmed by sequencing.

The following expression vectors were nsed for transient transfections:

vector encoded PPAR subtype |  sequence refamnce!
pSGGALIFPa human PPARC. S74349, nt 625-1530
pSCGALmPPa mmine PPARO X57638, ot 668-1573

pSGGALLPPg human PPARY U63415, nt 613-1518

N
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pSGGALmPPg murine PPARY 09138, ut 652-1577

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

TRANSIENT TRANSFECTIONS

Frozen stocks of cells from pessage number six were thawed and expanded to pessags
number cight befare transfections. Confluent cells were trypsinised, washed and pelleted
by centrifugation at 270xg for 2 minutes. The cell peliet was resuspended in cold PBS to a
cell concentration of about 18 x 10° cella/ml. After addition of DNA, the cell sugpengion
was incubated on ice for approximately § minutes before electroporation at 230 V, 960 uF
in Biorad’s Gene Pulser™ in 0.5 ml batches. A total of 50 gg DNA was added to each
batch of 0.5 ml cells, including 2.5 g expression vector, 25 ug reporter vector and 22.5 ug

unspecific DNA (pBluescript, Stratagene).

After electroparation, 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 o recover, seeded plates were incubated at 37°C for 3-4 hours before
addiﬁonoftestoompmmd.s.lnmys for PPARG, the cell medivm was supplemented with
resin-charcoal stripped fetal calf serum (RCS) in order to avoid background activation by
fatty acid componeats of the FCS. The resin-charcoal stripped FCS was groduced as
follows; for 500 ml of heat-inactivated FCS, 10 g charcoal and 25 g Bio-Rad Analytical
Gmede Anion Exchange Resin 200-400 mesh were added, end the solution was kept on a
magnetic stirrer at room temperature over night. The following day, the RCS was
centrifuged and the stripping procedure was repeated for 4-6 hours, After the second
treatmeot, the FCS was centrifuged and filter sterilised in order to remove remnants of
charcoal and resin.
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ASSAY PROCEDURE

Stock sohitions of compounds in DM.?;O were diluted in appropriate concentration ranges
in master plates. From master plates, compounds wese diluted in culture media to obtain
test compound solutions for final doses.

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

Calculations and analysis

For calculation of ECsq values, & concentration-effect curve was established. Values used
were derived from the average of two ar 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 aginst 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 ECso of less then 50umol/1 for PPAR o and prefemed
compounds have en ECy of lesa then Sumol/l. For example the ECsys of some of the
Exampies for human PPAR alpha are:

66
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Example 5

Example 10
Example 11
Example 15

0.163umol/l;
0.168umol/;
0.026mol/l; and
0.027pmolll.
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1. A compound of formula I

(n‘)n—Q_EZLY U .

wherein n is 0, 1 ar 2 and R’ represents halo, a C;.4alkyl group which is optionally
substitiited by one or more fluaro, a C;.4alkoxy group which is optionally substitated by

" one or more fluoro and wherein when n is 2 the substituents R! may be the same or

different;

R? represents a C;.4alkyl group which is optionally interrupted by oxygen;
Y is absent or represents methylene; and

XisOQorS;

and pharmaceutically acceptable salts and prodrugs thereof.

2. A compound according to claim 1 in which X is O.

3. A compound according to claim 1 in which X is S.

4. A compound according to any preceding claim in which Y is methylene.

5. A compound according to any ome of claims 1, 2 or 3 in which Y is abaent.

6. A compound according to eny preceding claim in which R’ is halo, a Cj4alkyl group or
2 Cy4alkoxy group andn is 0, 1 or 2.
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7. A compound accarding to eny preceding claim in which R! is fluaro, methoxy, or
isopropyl whenn ia 1 or 2.

8. A campound according to any preceding claim in which n is 0.

9. A compound according to any preceding claim in which R? representa & Cs.7alky! group.

10. A compound selected from:

2-[(4-{3-[benzyl(hexyl)amino]-3-oxopropyl jphenoxy)methyl)benzoic acid;
2-([(4-{2-[(2.4-difluorobenzyl)(hepty)amino}-2-oxoethyl } phenyl)thiolmethyl }benzoic
acid; C
2-{(4-{2-[benzyi(hexyl)amino]-2-axoethyl } phenoxy)methylbenzaic acid;
2-[(4-{2-[(2,4-diflvorobenzyl)(heptyl)amino}-2-oxoethyl } phenoxy)methylJbenzoic acid;
2-{(4-{3-[(2,4-difluorobenzyl)(heptyl)amino]-3-oxopropyl } pheaoxy)methyl Jbenzoie acid;
2-{[(4-(3-[(2.4-difluorobenzyl)heptyl)amino}-3-oxopropyl } phemyl)thio}methyl }benzaic
acid;

2-{(4-{3-[butyl(2,3-dimethoxybonzylamino]-3-oxopropyl} phenoxy)methyibenzoic acid;
2-[(4-{3-[(2,3-dimethoxybenzylXheptyl)-amino]-3-oxopropy! }phenaxy)methylJbenzoic
acid;
2-{(4-{3-[(3-ethoxypropyl)(4-isopropylbenzyl)amino]-3-oxapropyl }phenoxy)methyl]-
benzoic acid ;

2-{(4-{3-(2,4~diforobenzyl ) propyl)amino]-3-oxcpropyl }phenaxy)methylJbenzoic acid;
2-[(4-{2-[cthyl(2-flucrobenzyl)amino]-2-oxoethyl } phenoxy)methylJbenzoic acid;
2-[(4-{3-[ethyl(2-fluorobenzy]l)amino]-3-axopropyl }phenoxy)methyljbenzoic acid;

2-({ [4-(2-{ethyl[4~(triflucromethyl)benzylJemino}-2-oxoethyi)phenyl]thio) -
methyl)benzoic acid;
2-{[(3-{2-[(2.4-difluarobenzyl)(heptyl)amino]-2-oxoethyl } phenyl)thio}methyl }benzoic
acid; and

2-{[(4-{2-[(4-chlorobenzy$)(ethyl)amino}-2-oxoethyl phenyl)thiojmethy! } bepzoic acid
and pharmaceutically acceptable salts thereof.
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11. A compound according to claim 2 selected from:
2-[(4-{3-[benzyl(hexyl)amino]-3-oxopropyl }phencxy)methyl)benzoic acid;
2-[(4-{2-[benzyl(hexyl)amino]-2-axoethyl } phenoxy)methylJbenzaic acid;
2-[(4-{2(2,4-difluorobenzyl)heptyl)amine]-2-oxoethyl } phenaxy)methyi]benzoic acid;
2-[(4-(3-[(2,4-diflnorobenzyl)(hepty!)amino]-3-axopropyl }phenoxy)methylJbenzoic acid;
2-[(4-{3-[butyl(2,3-dimethoxybenzyl)amino}-3-oxopropyl } phenoxy)methyiJbenzoic acid;
2-[(4-{3-[(2,3-dimethoxybenzyl)(heptyl)-amino]-3-axopropyl } phepoxy)metiryl Joenzoic
acid;
2-[(4-{3-[(3-ethoxypropyl)(4-isopropylbenzyl)amino]-3-axopropyl } phenoxy)methyl}-
benzoic acid ;
2-[(4-{3-{(2/4-difluorobenzyl)(propyl)amino}-3-oxopropyl }phenoxy)methylTbenzoic acid;
2-[(4-{2-{ethyl(2-fluorobenzyl)amino]-2-oxoethyl }phenoxy)methyljbenzoic acid;
2-[(4-{3-[ethyl(2-fluorobenzyl)amino]-3-oxopropyl }phenoxy)methylJbenzoic acid;

- and - pharmaceutically acceptable salts thereof.

12. A compound accarding to claim 3 selected from:
2-{{(4-{2-[(2,4difluorobenzyl)(heptyl)aminc]-2-oxoethyl } phenyl)thio}methyl } benzoic
acid;

2-{[(4-(3-{(2.4-difluorobenzyl Xheptyl)amino]-3-oxopropyl } phenyl)thio}methyl }benzaoic
acid;

2-({ [4-(2-{ cthyl[4~(trifluoramethyi)benzyl]amino}-2-oxoethyl)phenyljthio} -
methyl)benzoic acid; .

2-{[(3-{2-[(2 4-difluorobenzyl)(heptyl)amino]-2-oxoethyl } phenylthio}methyl }benzoic
acid; and

2~-{[(4-{2-[(4-chlorobenzyl)Xethyl )Jamino]-2-oxoethyl } phenyl)thio}methyl } benzoic acid
end pharmaceutically acceptable salts thereof.

13. A pharmaceutical formulation comprising & compound accarding to eny preceding
claim in admixture with pharmaceutically acceptable adjuvants, diluents and/or cariers.

14. A method of tresting or preveating ingulin resistance comprising the administration of
s compound according to any one of claims 1 to 12 t0 8 mammal in need thereof.

©
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15, The use of 2 compound sccording to any one of clairs 1 to 12 in the manufacture of a
medicament for the treatment of insulin resistance.

16. A process to prepere a compound of formnla I comprising reacting a compound of

forpmla I
\@\ ?(O)PG

QI
in which R!, R’.de‘!muptwiou&lydcﬁnedmdm represents a protecting group

|
for a carboxylic hydroxy group with a de-protecting agent.
17. A compound of formula I as described in claim 16.

18. A combination treatment comprising a compound according to any one of claims 1 to

12 in combination with ancther therapeutic agent that is useful in the treatment of disorders

associated with the development end progress of atherosclerosis, hypertension,
hyperfipidsemias, dyslipidaemins, diabetes and obesity.
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DERIVADOS DE ACIDO BENZOICO ORTO-SUSTITUIDO PARA EL
TRATAMIENTO DE RESISTENCIA A LA INSULINA

Campo de la Invencion
La presente invencién se refiere a ciertos derivados novedosos de écido

benzoico, a procesos para preparar tales compuestos, a su utilidad en tratar
afecciones clinicas asociadas con resistencia a la insulina, a métodos para su

uso terapéutico y a composiciones farmacéuticas que los contienen.
Antecedentes de la Invencién

El sindrome de resistencia a la insulina (IRS) incluida la diabetes sacarina
tipo 2, que se refiere a una agrupacién de manifestaciones incluida la
resistencia a la insulina hiperinsulinemia concomitante, posible diabetes
sacarina tipo 2, hipertensién arterial, obesidad central (visceral),
dislipidemia observada como niveles desordenados de lipoproteina
caracterizados tipicamente por VLDL elevadas (lipoproteinas de muy baja
densidad), particulas pequefias de LDL densa y concentraciones reducidas
de HDL (lipoproteina de baja densidad) y fibrindlisis reducida.

La reciente investigacién epidemiolégica ha documentado que los
individuos con resistencia a la insulina corren un riesgo grandemente
incrementado de morbimortalidad cardiovascular, que sufren notablemente
de infarto del miocardio y apoplejia. En la diabetes sacarina tipo 2, las
afecciones relacionadas con la ateroesclerosis causan hasta el 80% de todas
las muertes.

En la medicina clinica existe una conciencia de la necesidad de incrementar
la sensibilidad a la insulina en pacientes que padecen de IRS y, por
consiguiente, de comregir la dislipidemia, que se considera que causa la
evolucion acelerada de ateroesclerosis. Sin embargo, en la actualidad ésta
no es una enfermedad universalmente bien definida.
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Moduladores de receptores activadores de proliferador de peroxisomas
(PPAR, para una recapitulacion de los PPARs véase T. M.Willson y
colaboradores, J Med Chem 2000, Vol 43, 527) son efectivos en tratar

afecciones asociadas con resistencia a la insulina.

US 5,750,783 divulga que ciertas fenilglicinolamidas benciloxi sustituidas,
que poseen un sustituyente cicloalquilo son medicamentos
antiateroesclerdticos. Este documento no divulga o sugiere los compuestos
de la presente invencion.

Sorprensivamente se ha descubierto ahora una serie de compuestos que son
moduladores selectivos de PPARa.

Descripcion de la Invencién

La presente invencién provee un compuesto de férmula I

endondenes 0,162 yR!' representa halo, un grupo C,alquilo, el cual se
sustituye de manera opcional por uno o més fluoro, un grupo C,_alcoxi, el
cual se sustituye de manera opcional por uno o mas fluoro y en donde
cuando n es 2 los sustituyentes R' pueden ser los mismos o diferentes;

R? representa un grupo C,salquilo que se interrumpe de manera opcional
por oxigeno
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Y esta ausente o representa metileno; y
Xes06S;
y sus sales farmacéuticamente aceptables y profirmacos.

Otros valores de R', R?, Y y X en compuestos de Férmula I siguen a
continuacion. Se entenderd que tales valores pueden usarse donde sea
apropiado con cualquiera de las definiciones, reivindicaciones o
incorporaciones definidas mds arriba o mas adelante.

En un aspecto X es O.

En un segundo aspecto X es S.

En un tercer aspecto Y es metileno.

En un cuarto aspecto Y esta ausente.

En un quinto aspecto R' es halo, un grupo C;.alquilo o un grupo C,alcoxi
ynes0, 162. Particularmente R' es fluoro, metoxi, o isopropilo cuando n
es 1 6 2. Particularmente n es 0.

En un sexto aspecto R? representa un grupo Cs.salquilo.

El término C,salquilo denota un hidrocarburo alifético saturado de cadena
recta o ramificada que tiene de 2 a 8 4tomos de carbono. Ejemplos de dicho
alquilo incluyen etilo, n-propilo, iso-propilo, n-butilo, iso-butilo, sec-butilo,
t-butilo y pentilo de cadena recta o ramificada, hexilo, heptilo y octilo.

Se entenderd por aquellas personas expertas en el arte que el término
interrumpido, como se usa més arriba, significa que el dtomos de oxigeno
esta situado en la cadena alquilo y no es un stomo terminal.

El término “profirmaco” como se utiliza en esta especificacién incluye
derivados del grupo de éicido carboxilico, los cuales se convierten en un
mamifero, particularmente un humano, en el grupo de acido carboxilico o
su sal o conjugado. Debe entenderse que, aunque sin limitarse por la teoria,
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se cree que la mayor parte de la actividad asociada con los profirmacos
surge de la actividad del compuesto de férmula I, en el cual se convierten
los profarmacos. Los profirmacos pueden prepararse por metodologia de
rutina, bien como parte de las capacidades de alguien con experiencia en el
arte. Varios profirmacos de carboxi son conocidos en el arte. Para
ejemplos de tales derivados de proférmacos, véase:

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) y
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); y

¢) N.Kakeya, et al., Chem Pharm Bull, 32:692 (1984).

Loa anteriores documentos a — e se incorporan aqui por referencia.

Esteres escindibles in vivo son precisamente un tipo de profirmaco de la

molécula principal.

Los compuestos de Formula 1 poseen actividad como medicamentos, en
particular los compuestos de Férmula I son agonistas selectivos de PPARa.,
es decir, su ECs;y para PPARa es por lo menos tres veces menor,
preferiblemente por lo menos cuatro veces inferior y, més preferiblemente,
10 6 50 times inferior que su respectiva EC,, para PPARY, en donde las
ECys se miden y calculan como se describe en los anilisis incluidos
posteriormente en este documento. Los compuestos de Férmula I son

potentes y selectivos.
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Compuestos especificos de la invencién son uno o mds de los siguientes:
dcido 2-[(4-{3-[bencil(hexil)amino]-3-oxopropil} fenoxi)metilJbenzoico;
acido 2-{[(4-{2-[(2,4-difluorobencil)(heptil)amino]-2-oxoetil } fenil)tio]
metil }benzoico;

dcido 2-[(4-{2-[bencil(hexil)amino]-2-oxoetil } fenoxi)metil]benzoico;

dcido 2-[(4-{2-[(2,4-difluorobencil)(heptil)amino]-2-oxoetil } fenoxi)metil]
benzoico;

dcido 2-[(4-{3-[(2,4-difluorobencilXheptil)Jamino]-3-oxopropil } fenoxi)
metil]benzoico;

acido  2-{[(4-{3-[(2,4-difluorobencilXheptil)amino}-3-oxopropil } fenil)tio]
metil }benzoico;

dcido 2-[(4-{3-[butil(2,3-dimetoxibencil)amino]-3-oxopropil } fenoxi)metil]
benzoico;

acido  2-[(4-{3-[(2,3-dimetoxibencil)(heptil)-amino]-3-oxopropil } fenoxi)
metil]benzoico;

dcido 2-[(4-{3-[(3-etoxipropil4-isopropilbencil)amino]-3-oxopropil }
fenoxi)metil}-benzoico;

acido 2-[(4-{3-[(2,4-difluorobencil(propil)amino]-3-oxopropil } fenoxi)
metil]Jbenzoico;

dcido 2-[(4-{2-[etil(2-fluorobencil)amino]-2-oxoetil } fenoxi)metil]benzoico;
dcido 2-[(4-{3-[etil(2-fluorobencil)amino]-3-oxopropil } fenoxi)metil]
benzoico;

dcido  2-({[4-(2-{etil[4<(trifluorometil)bencil]amino}-2-oxoetil)fenil]tio}-
metil)benzoico;

acido 2-{[(3-{2-[(2,4-difluorobencil}(heptil)amino]-2-oxoetil } fenil)tio]
metil}benzoico; y

acido 2-{[(4-{2-[(4-clorobencil)(etilJamino]-2-oxoetil } fenil tio]metil }
benzoico y sus sales farmacéuticamente aceptables.

Un segundo grupo de compuestos especificos de la invencién comprende un

compuesto seleccionado de:
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dcido 2-{[(4-{2-[(2,4-difluorobencilXheptil)amino]-2-oxoetil } fenil)tio]
metil }benzoico;

dcido 2-{[(4-{3-[(2,4-difluorobencil)(heptil)amino]-3-oxopropil } fenil)tio]
metil } benzoico;

dcido 2-({[4-(2-{etil[4-(trifluorometil)bencil]amino}-2-oxoetil)feniljtio}-
metil)benzoico;

dcido 2-{[(3-{2-[(2,4-difluorobencil)(heptil)amino]-2-oxoetil } fenil)tio]
metil }benzoico; y

acido 2-{[(4-{2-[(4-clorobencil)(etil)Jamino]-2-oxoetil } fenil tiocjmetil }
benzoico

y sus sales farmacéuticamente aceptables.

Un tercer grupo de compuestos especificos de la invencion comprende un
compuesto seleccionado de:

dcido 2-[(4-{3-[bencil(hexil)amino]-3-oxopropil } fenoxi)metil]benzoico;
acido 2-[(4-{2-[bencil(hexil)amino]-2-oxoetil } fenoxi)metil]benzoico;

acido 2-[(4-{2-[(2,4-difluorobencil)(heptil)amino]-2-oxoetil } fenoxi)metil]
benzoico;

dcido 2-[(4-{3-[(2,4-difluorobencil)(heptil)amino]-3-oxopropil } fenoxi)
metil]benzoico;

écido 2-[(4-{3-[butil(2,3-dimetoxibencil)amino]-3-oxopropil } fenoxi)metil]
benzoico;

dcido  2-[(4-{3-[(2,3-dimetoxibencil)}(heptil}-amino]-3-oxopropil}fenoxi)
metil]benzoico;

dcido 2-[(4-{3-[(3-etoxipropil {4-isopropilbencil)amino]-3-oxopropil }
fenoxi)metil]-benzoico;

acido 2-[(4-{3-[(2,4-difluorobencilpropil)amino]-3-oxopropil } fenoxi)
metil]benzoico;

écido 2-[(4-{2-[etil(2-fluorobencil)amino]-2-oxoetil } fenoxi)metil]benzoico;
acido 2-[(4-{3-[etil(2-fluorobencil)amino]-3-oxopropil } fenoxi)metil]
benzoico;

y sus sales farmacéuticamente aceptables.
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Ciertos compuestos de la presente invencién pueden existir como
tautdbmeros. Hay que entender que la presente invencién abarca la totalidad
de tales tautémeros.

A todo lo largo de la especificacién y las reivindicaciones anexas, una
formula quimica dada o nombre abarcarin todos sus estereoisomeros e

isdmeros Opticos y racematos, asi como mezclas en diferentes proporciones

de los enantidmeros separados, en donde existen tales isémeros y

enantidémeros, as{ como sus sales farmacéuticamente aceptables. Los
isomeros pueden separarse usando técnicas convencionales, verbigracia,
cromatografia o cristalizacién fraccionaria. Los enantiémeros pueden
aislarse mediante separacion de racemato, por ejemplo mediante
cristalizacion fraccionaria, resolucién o HPLC. Los diastere6meros pueden
aislarse mediante separacion de mezclas de isémero, por ejemplo mediante
cristalizacién fraccionaria, HPLC o cromatografia de destello.
Alternativamente los estereoisdmeros pueden elaborarse mediante sintesis
quiral de materiales de partida quirales bajo condiciones que no causen
racemizacién o epimerizacién, o por derivacién, con un reactivo quiral.

Todos los estereoisdmeros se incluyen en el 4mbito de la invencién.

Métodos de Preparacién

Los compuestos de la invencion pueden prepararse como se describe a
continuaciéon. No obstante, la invencidn no se limita a estos métodos;
asimismo los compuestos pueden prepararse como se describe para
compuestos estructuralmente relacionados en el arte previo. Las reacciones
pueden llevarse a cabo de acuerdo con procedimientos estdndar o como se

describe en la seccidn experimental.

Compuestos de Férmula 1 pueden prepararse haciendo reaccionar un
compuesto de férmula Il
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en la cual R, R?, X y Y son como se definen previamente y PG
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 agente desprotector. El grupo
protector puede ser también una resina, tal como una resina de Wang o una
resina de cloruro de 2-clorotritilo. Grupos protectores pueden removerse de
acuerdo con técnicas que son bien conocidas por aquellas personas
expertas en ¢l arte. Un grupo protector tal es donde PG representa un grupo
Cisalcoxi o un grupo erilalcoxi, verbigracia, bencilo, tal que COPG
representa un éster. Tales ésteres pueden hacerse reaccionar con un agente
hidrolizante, por ejemplo hidréxido de litio en la presencia de un disolvente,
por ejemplo una mezcla de THF y agua o hidréxido de potasio en un C,;
alcohol, por ejemplo metanol, a una temperatura en el rango de 0-200°C o
mediante radiacién de microondas para producir compuestos de Férmula I.

Compuestos de Férmula II pueden prepararse haciendo reaccionar un
compuesto de férmula III

NH

o su sal, por ejemplo una sal clorhidrato, en la cual R', R? y n son como se
definen previamente con un compuesto de férmula IV
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o su cloruro de dcido en la cual X, Y y PG son como se definen
previamente en un disolvente inerte, por ejemplo diclorometano, de manera
opcional en la presencia de un agente de acoplamiento, por ejemplo 4-
dimetilaminopiridina & clorhidrato de 1-etil-3-(3-dimetilaminopropil)
carbodiimida, a una temperatura en el rango de -25°C a 150°C.

Compuestos de Férmula II pueden prepararse igualmente haciendo
reaccionar un compuesto de férmula V

O

\'J
en la cual R, n, R*, X y Y son como se definen previamente con un
compuesto de férmula VI

(O)PG

| Vi

en la cual PG es como se define as previamente y L representa un grupo
saliente, por ejemplo halo, verbigracia bromo, de manera opcional en la

presencia de disolvente, por ejemplo acetonitrilo, y de manera opcional en
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la presencia de una base, por ejemplo carbonato de potasio, a una
temperatura en el rango de 0 a 150°C.

Compuestos de Férmula III, IV, V y VI pueden prepararse por métodos
descritos en los Ejemplos o por métodos andlogos conocidos por las
personas expertas en el arte.

Compuestos de Férmula II, III, IV y V son intermedios ttiles en la
preparacion de compuestos de Férmula I. Se cree que algunos de estos
compuestos son novedosos. Compuestos novedosos de Férmula II, o
formula III, o formula IV o formula V se reivindican aqui como un aspecto

m4s de la presente invencién.

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

usando técnicas convencionales.

Personas expertas en el arte observardn que,-con el fin de obtener
compuestos de la invencién en una forma alternativa y, en algunas
ocasiones, mas conveniente, los pasos de los procesos individuales
mencionados méds arriba en el texto pueden realizarse en diferente orden,
y/o las reacciones individuales puede efectuarse en una etapa diferente en la
ruta general (es decir, transformaciones quimicas pueden llevarse a cabo
con intermedios diferentes a los asociados més arriba en el texto con una
reaccion particular).

En cualquiera de los métodos precedentes de preparacién, donde sea
necesario, grupos reactivos hidroxi, amino u otros grupos reactivos pueden
protegerse usando un grupo protector, R® como se describe en el texto
estdndar "Protective Groups in Organic Synthesis", 2* Edicién (1991) por
Greene y Wuts. El grupo protector puede ser también una resina, tal como

una resina de Wang o una resina de cloruro de 2-clorotritilo. La proteccién
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y desproteccién de grupos funcionales puede tener lugar antes o después de
los pasos de reaccion descritos més arriba en el texto. Los grupos
protectores pueden removerse de acuerdo con técnicas que son bien

conocidas por las personas expertas en el arte.

La expresion “disolvente inerte” se refiere a un disolvente que no reacciona
con los materiales de partida, reactivos, intermedios o productos en una
manera que afecta adversamente el rendimiento del producto deseado.

Preparaciones Farmacéuticas

Los compuestos de la invencién se administrarén normalmente por via oral,
parenteral, intravenosa, intramuscular, subcutinea o inyectable, sublingual,
rectal, vaginal, transcutdnea y/o nasal y/o mediante inhalacién, en la forma
de preparaciones farmacéuticas que comprenden el ingrediente activo, ya
sea como un écido libre o como una sal farmacéuticamente aceptable, en
una formulacidn farmacéuticamente aceptable. Dependiendo del trastorno
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 tratamiento
terapéutico de humanos son alrededor de 0.0001-100 mg/kg de peso
corporal, preferiblemente 0.001-10 mg/kg de peso corporal.

Formulaciones orales, particularmente tabletas o cépsulas, que pueden
formularse por métodos conocidos por las personas expertas en el arte,
proporcionan dosis del compuesto activo en el rango de 0.5mg a 500mg,
por ejemplo 1 mg, 3 mg, 5 mg, 10 mg, 25mg, SOmg, 100mg y 250mg.

Por lo tanto, de acuerdo con un aspecto adicional de la invencién, se provee
una formulacién farmacéutica que incluye cualquiera de los compuestos de
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la invencién, o su una sal farmacéuticamente aceptable, en mezcla con

coadyuvantes, diluyentes y/o vehiculos farmacéuticamente aceptables.

Propiedades Farmacolégicas

Los presentes compuestos de Férmula (I) son utiles para la profilaxis y/o
tratamiento de afecciones clinicas asociadas con sensibilidad reducida,
inherente o inducida, a la insulina (resistencia a la insulina) y trastornos
metabdlicos asociados (también conocidos como sindrome metabdlico).
Estas afecciones clinicas incluirdn, pero no se limitaran a, obesidad general,
obesidad abdominal, hipertension arterial, hiperinsulinemia, hiperglucemia,
diabetes tipo 2 y la dislipidemia, que aparece de manera caracteristica con
la resistencia a la insulina. Esta dislipidemia, conocida también como perfil
de lipoproteina aterogénica, se caracteriza por édcidos grasos no
esterificados, moderadamente elevados, particulas ricas en triglicéridos de
lipoproteina elevada de muy baja densidad (VLDL), altos niveles Apo B,
niveles bajos de lipoproteina de alta densidad (HDL), asociados con niveles
de particula bajos de apoAl y niveles elevados de Apo B en la presencia de
particulas de lipoproteinas de baja densidad (LDL) pequefias y densas,
fenotipo B.

Se espera que los compuestos de la presente invencion sean utiles en tratar
pacientes hiperlipidemias combinadas o mixtas o varios grados de
hipertrigliceridemias y dislipidemia posprandial, con o sin otras
manifestaciones del sindrome metabélico.

Se espera que el tratamiento con los presentes compuestos reduzca la
_ morbimortalidad cardiovascular asociada con la ateroesclerosis, debido a
sus propiedades antidislipidémicas, asi como antinflamatorias. Los
procesos patolégicos cardiovasculares incluyen macro-angiopatias de
diferentes 6rganos internos que causan infarto del miocardio, insuficiencia
cardiaca congestiva, enfermedad cerebrovascular e insuficiencia arterial
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periférica de las extremidades inferiores. Debido a su efecto sensibilizante
a la insulina, se espera asimismo que los compuestos de Formula I
prevengan o retrasen la evolucion de la diabetes tipo 2 del sindrome
metabolico y la diebetes del embarazo. Por lo tanto, se espera que se retrase
la evolucién de complicaciones a largo plazo asociadas con hiperglicemia
crénica en diabetes sacarina, tales como las micro-angiopatias que causan
enfermedad renal, dafio de la retina e insuficiencia venosa periférica de los
miembros inferiores. Mas alGn, los compuestos pueden ser itiles en el
tratamiento de varios afecciones fuera del sistema cardiovascular, asociadas
o no con la resistencia a la insulina, como sindrome de ovario poliquistico,
obesidad, cancer y estados de enfermedad inflamatoria, incluidos trastornos
neurodegenerativos tales como trastorno cognitivo leve, enfermedad de
Alzheimer, mal de Parkinson y esclerosis miiltiple.

Se espera que los compuestos de la presente invencion sean ttiles en

controlar los niveles de glucosa en pacientes que padecen 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 metabélicos (como se
definen més 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 férmula I como un medicamento.

2
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En un aspecto adicional la presente invencién provee el uso de
compuesto de férmula I en la manufactura de un medicamento para el
tratamiento de resistencia a la insulina y/o trastornos metabélicos.

Terapia de Combinacion

Los compuestos de la invencién pueden combinarse con otro agente
terapéutico, que es util en el tratamiento de trastornos asociados con el
desarrollo y evolucién de ateroesclerosis tales como hipertensién,
hiperlipidemias, dislipidemias, diabetes y obesidad. Los compuestos de la
invencién pueden combinarse con otro agente terapéutico que disminuya la
relacion de LDL: HDL o un egente que cause una disminucién en los
niveles de circulacién de colesterol LDL. En pacientes con diabetes
sacarina los compuestos de la invencién pueden combinarse asimismo con
agentes terapéuticos usados para tratar complicaciones relacionadas con
micro-angiopatias.

Los compuestos de la invencién pueden usarse junto con otras terapias para
el tratamiento de sindrome metabélico o diabetes tipo 2 y sus
complicaciones asociadas; éstas 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 invencién, €l compuesto de férmula I, o su sal
farmacéuticamente aceptable, solvato, o solvato de tal sal o proférmaco,
puede administrarse en asociacién con otro agente modulador de PPAR.
Agentes moduladores de PPAR incluyen, pero no se limitan a, un agonista
PPAR alfa y/o gamma y/o delta, o sales farmacéuticamente aceptables,
solvatos, solvatos de tales sales o sus profdrmacos. Agonistas apropiados
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PPAR alfa y/o gamma, sales farmacéuticamente aceptables, solvatos,
solvatos de tales sales o sus profarmacos son bien conocidos en el arte.
Estos incluyen los 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, Opinién Experta sobre Patentes
Terapéuticas, 10 (5), 623-634 (en particular los compuestos descritos en las
solicitudes de patente enumeradas en la pégina 634) y ] Med Chem, 2000,
43, 527, todas las cuales se incorporan aqui por referencia. Particularmente
un agonista PPAR alfa y/o gamma se refiere a BMS 298585, clofibrato,
fenofibrato, bezafibrato, gemfibrozil y ciprofibrato; GW 9578, pioglitazona,
rosiglitazona, rivoglitazona, balaglitazona, KRP-297, 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 4cido (S)-2-
etoxi-3-[4-(2- {4-metansulfoniloxi-fenil }etoxi)fenil]propanocico y sus sales
farmacéuticamente aceptables.

Adicionalmente, la combinacién de la invencion puede usarse en
conjuncién con una sulfonilurea por ejemplo: glimepirida, glibenclamida
(gliburida), gliclazida, glipizida, gliquidona, cloropropamida, tolbutamida,
acetohexamida, glicopiramida, carbutamida, glibonurida, glisoxepid,
glibutiazol, glibuzol, glihexamida, glimidina, glipinamida, fenbutamida,
tolcilamida y tolazamida. Preferiblemente la sulfonilurea es glimepirida o
glibenclamida (gliburida). @ Mis preferiblemente la sulfonilurea es
glimepirida. = Por consiguiente, la presente invencion incluye la
administracién de un compuesto de la presente invencion en conjuncién con
una, dos o mds terapias existentes descritas en este parrafo. Las dosis de las
otras terapias existentes para el tratamiento de diabetes tipo 2 y sus
complicaciones asociadas serén las conocidas en el arte y aprobadas para
uso por los organismos regulatorios, por ejemplo la FDA y pueden
encontrarse el Orange Book publicado por la FDA. Alternativamente,
pueden usarse dosis méds pequefias como resultado de los beneficios

derivados de la combinacién. La presente invencién incluye asimismo un
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compuesto de la presente invencién en combinacién con un agente reductor

de colesterol. Los agentes reductores de colesterol referidos en esta

solicitud incluyen, pero no se limitan a, inhibidores de HMG-CoA reductasa
(3-hidroxi-3-metilglutaril coenzima A reductasa). Inhibidores apropiados
de HMG-CoA reductasa es una estatina seleccionada del grupo conformado
por atorvastatina, bervastatina, cerivastatina, dalvastatina, fluvastatina,
itavastatina, lovastatina, mevastatina, nicostatina, nivastatina, pravastatina y
simvastatina, o una sal farmacéuticamente aceptable, especialmente sodio o
calcio, 0 su solvato, o un solvato de tal sal. Una estatina particular es
atorvastatina, o su sal farmacéuticamente aceptable, solvato, o solvato de tal
sal o profarmaco. Una estatina mis particular es sal de calcio de
atorvastatina. Una estatina particularmente preferida es, sin embargo, un
compuesto con el nombre quimico de écido (E)-7-[4(4-fluorofenil)-6-
isopropil-2-[metil(metilsulfonil)-amino]-pirimidin-5-il}(3R,5S)-3,5-
dihidroxihept-6-enoico, [también conocido como dcido (E)-7-[4-(4-
fluorofenil)-6-isopropil-2-[ N-metil-N{metilsulfonil }-amino]pirimidin-5-
ilJ(3R,58)-3,5-dihidroxihept-6-enoico] o una sal farmacéuticamente
aceptable o su solvato, o un solvato de tal sal. El compuesto &cido (E)-7-[4-
(4-fluorofenil)-6-isopropil-2-[metil-(metilsulfonil}-amino]-pirimidin-5-
il}J(3R,5S)-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 Gltima estatina se conoce ahora bajo su nombre genérico rosuvastatina.

En la presente solicitud, el término “agente reductor del colesterol” incluye
asimismo modificaciones quimicas de los inhibidores de HMG-CoA
reductasa, tales como ésteres, profirmacos y metabolitos, activos o
inactivos.
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Igualmente la presente invencién incluye un compuesto de la presente
invencion en combinacién con un agente secuestrante de dcido biliar, por

ejemplo colestipol o colestiramina o colestagel.

Del mismo modo, la presente invencién incluye un compuesto de la
presente invencién en combinacion con un inhibidor del sistema de
transporte de 4cido biliar 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 94/24087, WO 96/05188, WO 96/08484,
WO 96/16051, WO 97/33882, WO98/07749, WO 98/38182, WO 98/40375,
WO 98/56757, WO 99/32478, WO 99/35135, WO 99/64409, WO
99/64410, WO 00/01687, WO 00/20392, WO 00/20393, WO 00/20410,
WO 00/20437, WO 01/34570, WO 00/35889, WO 00/47568, WO
00/61568, WO 01/68637, WO 01/68096, WO 02/08211, WO 00/38725,
WO 00/38726, WO 00/38727, WO 00/38728, WO 00/38729, DE
19825804, JP 10072371, US 5070103, EP 251 315, EP 417 725, EP 489
423, EP 549 967, EP 573 848, EP 624 593, EP 624 594, EP 624 595, EP
869 121, EP 864 582, y EP 1 070 703, y los contenidos de estas solicitudes
de patente, particularmente los compuestos descritos en la reivindicacion 1
y los Ejemplos nombrados, se incorporan aqui por referencia.

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



— .

Un compuesto apropiado particular que posee actividad inhibidora IBAT es
dcido (3R,5R)-3-butil-3-etil-1,1-diéxido-5-fenil-2,3,4,5-tetrahidro-1,4-
benzotiazepin-8-il (-D-glucopiranosidurénico (EP 864 582). Otros
inhibidores apropiados IBAT incluyen uno 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~(N-{(R)-1'-fenil-1'-[ N'-(2-
sulfoetil }carbamoil]metil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5-
1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{(R)-1'-fenil-1'-[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-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;
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1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8-(N-{ (R)-a-[N'(2-
carboxietil)carbamoil] bencil}carbamoilmetoxi)-2,3,4,5-tetrahidro-1,5- \\
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-
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-
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-
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-
1,1-dioxo-3-butil-3-etil-5-fenil-7-metiltio-8-(N-{ o-[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-tetrahidro-1,5-
bet_:zotiazepina;

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;
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1,1-dioxo-3,3-dibutil-5-fenil-7-metiltio-8- { N-[(R)-a~(N"-{2- v

[(metil)(hidroxi)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-[(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)-o-[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;

5

~
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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-(NV-{ (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,f.’;-dibutil-s-fenil-7-metiltio-8-(N— {(R)-a-[N-((S)-1-carboxi-2-
metilpropil)carbamoil]bencil } carbamoilmetoxi)-2,3,4,5-tetrahidro-1,2,5-
benzotladmzepmn,
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-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 su sal farmacéuticamente aceptable, solvato, o solvato de tal sal o
profarmaco.
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Ademis, de acuerdo con un aspecto adicional de la presente invencién,
provee un tratamiento de combinacién que comprende la administracién de
una cantidad efectiva de un compuesto de la féormula I, o su sal
farmacéuticamente aceptable, solvato, o solvato de tal sal o profirmaco, de
manera opcional conjuntamente con un diluyente o vehiculo
farmacéuticamente aceptable, con la administracion simultinea, consecutiva
o separada de uno o més de los siguientes agentes seleccionados de:

Un inhibidor de 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 que se incorporan aqui por referencia;

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

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

un derivado de 4cido nicotinico, incluidos productos de combinacién y
liberacién lenta, por ejemplo, écido nicotinica (niacina), acipimox y
niceritrol;

un compuesto de fitosterol por ejemplo estanoles;

probucol;

un 4cido graso omega-3 por ejemplo Omacor ™;

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

un compuesto antihipertensor por ejemplo un inhibidor de la enzima
convertidora de angiotensina (ACE), un antagonista de receptor de
angiotensina II, un bloqueador andrenérgico, un bloqueador alfa
andrenérgico, un bloqueador beta andrenérgico por ejemplo metoprolol, un
bloqueador alfa/beta andrenérgico mixto, un estimulante andrenérgico,
bloqueador de canales de calcio, un bloqueador AT-1, un salurético, un
diurético o un vasodilatador;
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un antagonista CB1 o agonista inverso por ejemplo como se describe
WO01/70700 y EP 65635;

aspirina;

un antagonista de hormona concentradora de melanina (MCH);

un inhibidor de PDK; o _
moduladores de receptores nucleares por ejemplo LXR, FXR, RXR, y
RORalfa;

o su sal farmacéuticamente aceptable, solvato, o solvato de tal sal o
proféirmaco, de manera opcional conjuntamente, con un diluyente o
vehiculo farmacéuticamente aceptable a un animal de sangre caliente, tal
como el hombre, necesitado de tal tratamiento terapéutico.

Inhibidores particulares de ACE o sales farmacéuticamente aceptables,
solvatos, solvato de tales sales o su profirmaco, incluidos metabolitos
activos, que pueden usarse en combinacién con un compuesto de férmula [
incluyen, pero no se limitan a, los siguientes compuestos: alacepril,
alatriopril, altiopril calcio, ancovenin, benazepril, benazepril clorhidrato,
benazeprilat, benzoilcaptopril, captopril, captopril-cisteina, captopril-
glutatién, ceranapril, ceranopril, ceronapril, cilazapril, cilazaprilat, delapril,
delapril-diacid, enalapril, enalaprilat, enapril, epicaptopril, foroximitina,
fosfenopril, fosenopril, fosenopril sédico, fosinopril, fosinopril sédico,
fosinoprilat, 4cido fosinoprilico, glicopril, hemorfin4, idrapril, imidapril,
indolapril, indolaprilat, libenzapril, lisinopril, liciumina A, liciumina B,
mixanpril, moexipril, moexiprilat, moveltipril, muraceina A, muraceina B,
muraceina C, pentopril, perindopril, perindoprilat, pivalopril, pivopril,
quinapril, quinapril clorhidrato, quinaprilat, ramipril, ramiprilat, spirapril,
spirapril clorhidrato, spiraprilat, spiropril, spiropril clorhidrato, temocapril,
temocapril clorhidrato, teprotide, trandolapril, trandolaprilat, utibapril,
zabicipril, zabiciprilat, zofenopril y zofenoprilat.  Actividores ACE
preferidos para uso en la presente invencion son ramipril, ramiprilat,
lisinopril, enalapril y enalaprilat. Inhibidores ACE més preferidos para usos

en la presente invencién son ramipril y ramiprilat.
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Antagonistas preferidos de angiotensina II, sales farmacéuticamente
aceptables, solvatos, solvato de tales sales o su profirmaco para uso en
combinacién con un compuesto de férmula I incluyen, pero no se limitan a,
compuestos: candesartén, candesartdn cilexetil, losartin, wvalsartin,
irbesartdn, tasosartin, telmisartén y eprosartan. Antagonistas de
angiotensina I  particularmente preferidos o sus derivados
farmacéuticamente aceptables para uso en la presente invencién son
candesartin y candesartén 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 férmula I, o su sal farmacéuticamente
aceptable, solvato, o solvato de tal sal o profirmaco en administracién
simultdnea, consecutiva o separada con una cantidad efectiva de uno de los
deméds compuestos descritos en esta seccion de combinaciones, o su sal
farmacéuticamente aceptable, solvato, o solvato de tal sal o profirmaco.

Por consiguiente, en una caracteristica adicional de la invencién, 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
férmula I, o su sal farmacéuticamente aceptable, solvato, o solvato de tal sal
o proféirmaco en administracién simulténea, consecutiva o separada con una
cantidad efectiva de uno de los demés compuestos descritos en esta seccién
de combinaciones o su sal farmacéuticamente aceptable, solvato, o solvato
de tal sal o profarmaco.

De acuerdo con un aspecto adicional de la invencién se provee una
composicién farmacéutica que comprende un compuesto de férmula I, o su
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sal farmacéuticamente aceptable, solvato, o solvato de tal sal o proférmaco,
y uno de los demds compuestos descritos en esta seccién de combinaciones
o su sal farmacéuticamente aceptable, solvato, o solvato de tal sal o
profirmaco, en asociacion con un diluyente o vehiculo farmacéuticamente
aceptable.

De acuerdo con un aspecto adicional de la presente invencién se provee un
estuche que comprende un compuesto de férmula I, o su sal
farmacéuticamente aceptable, solvato, o solvato de tal sal o profirmaco, y
uno de los demds compuestos descritos en esta seccién de combinaciones o
su sal farmacéuticamente aceptable, solvato, o solvato de tal sal o
profarmaco.

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

a) un compuesto de férmula I, o su sal farmacéuticamente aceptable,
solvato, o solvato de tal sal o profirmaco, en una primere formulacién
farmacéutica unitaria;

b) uno de los demés compuestos descritos en esta seccién de combinaciones
o su sal farmacéuticamente aceptable, solvato, o solvato de tal sal o
profirmaco; en una segunda formulacién farmacéutica unitaria; y

¢) medios de envase para contener dichas formulaciones farmacéuticas
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 su sal farmacéuticamente aceptable,
solvato, o solvato de tal sal o profarmaco, junto con un diluyente o vehiculo

farmacéuticamente aceptable, en una primera formulacién farmacéutica
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b) uno de los demds compuestos descritos en esta seccion de
combinaciones o su sal farmacéuticamente aceptable, solvato, o solvato de
tal sal o profiirmaco, en una segunda formulacién farmacéutica unitaria; y
c) medios de envase para contener dichas formulaciones farmacéuticas
primera y segunda.

De acuerdo con otra caracteristica de la invencién se provee el uso de un
compuesto de la formula I, o su sal farmacéuticamente aceptable, solvato, o
solvato de tal sal o profirmaco, y uno de los demés compuestos descritos en
esta seccién de combinaciones, o su sal farmacéuticamente aceptable,
solvato, o solvato de tal sal o profirmaco, en la manufactura de un
medicamento para uso en el tratamiento de 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 su sal farmacéuticamente aceptable, solvato, o
solvato de tal sal o profdrmaco, y uno de los demis compuestos descritos
esta seccién de combinaciones, o su sal farmacéuticamente aceptable,
solvato, o solvato de tal sal o profirmaco, en la manufactura de un
medicamento para uso en el tratamiento de afecciones hiperlipidémicas en

un animal de sangre caliente, tal como el hombre.

De acuerdo con un aspecto adicional de la presente invencién se provee un
tratamiento de combinacién que comprende la administracion de una
cantidad efectiva de un compuesto de la formula I, o su sal
farmacéuticamente aceptable, solvato, o solvato de tal sal o proféirmaco, de
manera opcional conjuntamente con un diluyente o vehiculo
farmacéuticamente aceptable, con la administracién simultinea, consecutiva
o separada de una cantidad efectiva de uno de los demas compuestos
descritos en esta seccién de combinaciones, o su sal farmacéuticamente
aceptable, solvato, o solvato de tal sal o profdirmaco, de manera opcional
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juntos con un diluyente o vehiculo farmacéuticamente aceptable a un
animal de sangre caliente, tal como el hombre, necesitado de tal tratamiento
terapéutico.

Ejemplos

Las mediciones 'H NMR y "C NMR se llevaron a cabo en un
espectrémetro Varian Mercury 300 6 Varian UNITY plus 400, 500 6 600,
que operaban a frecuencias 'H de 300, 400, 500 y 600 MHz,
respectivamente, y e frecuencias BC de 75, 100, 125 y 150 MHz,
respectivamente. Las mediciones se hicieron en la escala (3).

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

ppm con el disolvente como estdndar interno.

Abreviaturas

IRS sindrome de resistencia a la insulina

TLC cromatografia de capa delgada

HOBT 1-hidroxibenzotriazol-hidrato

DIBAH hidruro de diisobutilaluminio

DMSOQ sulféxido de dimetilo

EtOAc acetato de etilo

DMF  N,N-dimetilformamida

THF tetrahidrofurano

PEG polietilen glicol

HPLC cromatografia de liquidos de alta eficacia

MeCN acetonitrilo

TFA dcido trifluoroacético

Pd/C paladio sobre carbén

HATU hexafluorofosfato de O-(7-azabenzotriazolyl-1- il)-N,N,N’,N’-
tetrametiluronio

DCM  diclorometano



(\‘J

TBTU tetrafluoborato de O<(benzotriazol-1- yI)-N,N,N’,N’-
tetrametiluronio

DIPEA N, N-diisopropiletilamina

DMAP 4-dimetilaminopiridina

Trisamina tris(hidroximetil)aminometano

ISOLUTE ® FLASH  Si es una columna de silice para cr(;matogmﬁa
Borohidruro en soporte de polimero en Amberlita IRA-400 disponible de
Aldrich

EDC clorhidrato de 1-etil-3-(3-dimetilaminopropil)carbodiimida
NH,OAc acetato de amonio

t triplete
singlete
d doblete
q cuartete
qvint  quintete
m multiplete
br amplio
bs singlete amplio
dm doblete de multiplete
bt triplete amplio
dd doblete de doblete
Ejemplo 1
a) N-bencil-N-hexil-3-{4-hidroxifenil)propanamida

N-hexilbencilamina (0.6 g 3.136 mmol) y 4cido 3-(4-
hidroxifenil)propiénico (0.52 g 3.136 mmol) se mezclaron en DMF (10 ml)
y la mezcla se enfri6. Se agregaron HOBT (0.424 g, 3.136 mmol) y el
reactivo TBTU (1 g, 3.136 mmol) seguidos por DIPEA (1.216 g, 9.409
mmol). La mezcla se agité a temperatura de la sala de un dia para otro y
luego se evapor6. La mezcla resultante se repartié en porciones entre
acetato de etilo y solucién acuosa de carbonato hidrogenado de sodio (sat.).
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La porcion acuosa se extrajo con acetato de etilo y los extractos orgénicos
combinados se secaron con sulfato de magnesio y luego se evaporaron.
Cromatografia del residuo en una columna (ISOLUTE® SI, 5g/25 ml)
usando acetato de etilo/heptano (10:90, luego 25:75) como eluente produjo
760 mg el producto deseado, rendimiento 71%.

'"H NMR (rotimeros, 500 MHz, CDCl,): 5 0.84 (t, 3H), 1.16-1.27 (m, 6H),
1.41-1.51 (m, 2H), 2.55, 2.63 (t, t, 2H), 2.88, 2.94 (t, t, 2H), 3.09, 3.31(1, t,
2H), 4.40, 4.57 (s, s, 2H), 6.69, 6.73 (d, d, 2H), 6.98 (d, 2H), 7.05, 7.07 (d,
d, 2H), 7.14 (d, 1H) y 7.21-7.31 (m, SH)

b) Metil 2-[(4-{3-[bencil(hexil)amino]-3-oxopropil } fenoxi)metil]benzoato

N-bencil-N-hexil-34-hidroxifenil)propanamida (183mg, 0.54mmol), metil
2-(bromometil)benzoato (136mg, 0.59mmol) carbonato de potasio (112mg,
0.81mmol) se mezclaron en acetonitrilo. La mezcla se agit6 a 66°C de un
dia para otro. El disolvente se evapord bajo presion reducida y el residuo se
disolvid en acetato de etilo. La fase orgénica se lavé (agua x2, salmuera
x1), se secd (Na;SO,) y se evapord. Purificacién adicional mediante HPLC
preparativa (usando una gradiente de CHyCN/ 10%CH;3;CN-fase de agua que
contenia 0.1IM NHOAc como eluente) produjo 91mg (rendimiento 34%)
del producto deseado.

"THNMR (rotédmeros, 400MHz, CDCl;,): 8 0.84-0.88 (m, 3H), 1.19-1.29 (m,
6H), 1.42-1.53 (m, 2H), 2.57, 2.65 (t, t, 2H), 2.92, 2,99 (t, 2H), 3.10, 3.34
(t, t, 2H), 3.89, 3.90 (s, s, 3H), 4.42, 4.60 (s, s, 2H), 5.47, 5.48 (s, s, 2H),
6.86-6.93 (m, 2H), 7.07 (t, 2H), 7.14-7.19 (m, 2H), 7.21-7.38 (m, 4H), 7.52-
7.56 (m, 1H), 7.75 (t, 1H), 8.00-8.03 (m, 1H).

c) Acido 2-[(4-{3-[bencil(hexil)Jamino}-3-oxopropil } fenoxi)metil]benzoico
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Metil  2-[(4-{3-[bencil(hexil)amino]-3-oxopropil }fenoxi)metil]benzoato {

(61mg, 0.13mmol) e hidréxido de litio (7mg, 0.29mmol) se disolvieron en
3ml de una mezcla 1:1 de THF y agua en un frasco para microondas. La
mezcla de reaccion resultante se irradié en un homo microondas a 120°C
durante 40 min.

Se agreg6 agua y el THF se evapor6 bajo presion reducida. El residuo se
acidificé con 1M écido clorhidrico y se extrajo con acetato de etilo (x3).
Las fases organicas se combinaron, se lavaron (agua, salmuera), se secaron
(Na;SOy) y se evaporaron. El producto crudo se purificé aGn més por
HPLC preparativa (usando una gradiente de CH3CN / 10%CH;CN-fase de
agua que contenia 0.1M NH,OAc como eluente).

Se obtuvieron 38mg (rendimiento 64%) de producto puro luego del
secamiento por congelamiento.

'HNMR (rotdmeros, 400MHz, CDCls): § 0.86 (t, 3H), 1.19-1.28 (m, 6H),
1.43-1.55 (m, 2H), 2.60, 2.69 (t, t, 2H), 2.92, 2.99 (t, t, 2H), 3.11, 3.36 (1, t,
2H), 4.43, 4.61 (s, s, 2H), 5.52, 5.53 (8, s, 2H), 6.87-6.93 (m, 2H), 7.05-7.09
(m, 2H), 7.14-7.33 (m, 5H), 7.36-7.40 (m, 1H), 7.55-7.59 (m, 1H), 7.77 (t,
1H) y 8.12-8.15 (m, 1H).

BCNMR (rotdmeros, 100MHz, CDCl;): § 14.17, 14.23, 22.73, 22.79, 26.75,
26.88, 27.68, 27.72, 31.11, 31.26, 31.61, 31.82, 35.39, 35.68, 46.84, 47.48,
48.72, 51.35, 68.42, 115.16, 115.22, 126.39, 127.15, 127.42, 127.49,
127.72, 128.23, 128.70, 129.10, 129.72, 131.81, 133.45, 133.81, 133.84,
137.10, 137.82, 140.88, 157.33, 157.40, 171.20, 173.10, 173.39.

Ejemplo 2
a) N-(2.4-difluorobencil)-N-heptilamina

Heptilamina (345.6 mg, 3 mmol) se agregé en 2,4-difluorobenzaldehido
(440.5 mg, 3.1 mmol) en MeOH (3 ml) y ortoformato de trimetilo (2 ml),
seguido por dcido acético (0.05 ml). La mezcla estuvo en un homo
microondas (Smith Synthesizer) a 150°C durante 10 minutos.
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Seguidamente se agregé DCM (3 ml) y borohidruro en soporte polimérico
(1.2g, ~3 mmol). La muestra se agité de un dia para otro y se agreg6 mas
borohidruro en soporte polimérico (1.2 g). La muestra se agité durante el
fin de semana y luego se filtré y se evapord. El residuo se puso en una
columna (ISOLUTE®PRS, 10g) y se eluyé con MeCN, MeOH y luego
MeOH (NH; sat.). Se obtuvieron 536 mg de producto oleoso, rendimiento
72%.

'H NMR (400 MHz, CDCl,): § 0.87 (t, 3H), 1.23-1.32 (m, 8H), 1.45-1.52
(m, 2H), 2.59 (t, 2H), 3.78 (s, 2H), 6.75-6.85 (m, 2H) y 7.27-7.33 (m, 1H)

b) Acido (4-{[2-(metoxicarbonil)bencil]tio} fenil)acético

Acido 4-mercaptofenilacético (995 mg, 5.915 mmol) en THF (15 ml) se
enfrié en un bafio helado y (55-65%, 520 mg, ~13 mmol) se agregé hidruro
de sodio. La muestra se agité durante 30 minutos y luego se agregd éster
metilico de dcido 2-bromometil-benzoico (1.49 g, 6.507 mmol) en THF (5
ml). La muestra resultante se agité de un dia para otro y se dejé que la
temperatura subiera hasta la temperatura de la sala. Se afiadié agua por
goteo y la muestra se agito durante aprox. 20 minutos. Luego se evapor6
para retirar el THF. El residuo se acidificé con 1% écido clorhidrico, pH~3,
y luego se extrajo con acetato de etilo. Los extractos orginicos se

combinaron, se secaron con sulfato de magnesio y se evaporaron.
Cromatografia del residuo en una columna (ISOLUTE® SI, 20g/70ml)
usando DCM, luego MeOH/DCM (1:99) como eluente produjo 224 mg
producto deseado, rendimiento 65%.

"H NMR (500 MHz, CDCl;): & 3.62 (s, 2H), 3.90 (s, 3H), 4.52 (s, 2H), 7.17
(d, 2H), 7.23-7.40 (m, SH) y 7.94 (d, 1H)).
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Acido (4-{[2-(metoxicarbonil)bencil]tio}fenil)acético (581 mg, 1.836
mmol) y N-(2,4-difluorobencil)-N-heptilamina (465.3 mg, 1.968 mmol) se
combinaron en DMF y la mezcla se enfri6 en un bafio helado. Se agregaron
HOBT (260.6 mg, 1.928 mmol) y TBTU (619 mg, 1.928 mmol), seguidos
por DIPEA (747.7 mg 5.785mmol). La mezcla se agité a temperatura de la
sala de un dia para otro y luego se evapord. La mezcla resultante se repartio
en porciones entre acetato de etilo y solucion acuosa de carbonato
hidrogenado de sodio (sat.). La porcién acuosa se extrajo con acetato de
etilo y los extractos orgdnicos combinados se secaron con sulfato de
magnesio y luego se evaporaron. Cromatografia del residuo en una
columna (ISOLUTE® SI, 20g/70ml) usando acetato de etilo/heptano (5:95,
luego 10:90) como eluente produjo 767 mg el producto deseado,
rendimiento 77%.

"H NMR (rotimeros, 500 MHz, CDCl,): 5 0.88-0.93 (m, 3H), 1.23-1.34 (m,
8H), 1.48-1.57 (m, 2H), 3.19-3.24, 3.30-3.37 (m, m, 2H), 3.67-3.74 (m,
2H), 3.92 (s, 3H), 4.50, 4.63 (s, s, 2H), 4.53 (s, 2H), 6.78-6.89 (m, 2H),
7.00-7.40 (m, 8H) y 7.95 (d, 2H).

d) Acido 2-{[(4-{2-[(2.4-difluorobencil 1l)amino]-2-oxoetil } fenil}tio
metil }benzoico

Metil 2-{[(4-{2-[(2,4-difluorobencilXheptil)amino]-2-oxoetil } fenil)tio]
metil }-benzoato (31 mg, 0.057 mmol) se disolvié en THF (1 ml) y se enfti6
en un bafio helado. Se agregd hidréxido de litio (2 mg, 0.075 mmol) en
agua (1 ml). Después de la adicién, el bafio de enfriamiento se retiré y la
mezcla se agité de un dia para otro. LC-MS mostré que habia muy poco
producto. Se agregé més hidréxido de litio (3 mg) y la muestra se agitd
durante 6 dias mis, y HPLC mostré alrededor de 30% de producto. Se
agregé mas hidréxido de litio (3 mg) y la muestra se agitd durante 13 dias
més. Se evaporé en vacio para retirar THF. El residuo se acidificé con
10% é4cido clorhidrico, pH~3, y se extrajo con acetato de etilo (x2). Las
fases orginicas se combinaron, se secaron (sulfato de magnesio) y se
evaporaron. Cromatografia del residuo en una columna (ISOLUTE® SI,
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500g/3ml) usando DCM, MeOH/DCM (0.5:99.5) como eluente produjo 17
mg del producto deseado, rendimiento 56%.

'H NMR (rotimeros, 500 MHz, CDCl;): § 0.89-0.93 (m, 3H), 1.25-1.34 (m,
8H), 1.52-1.60 (m, 2H), 3.27, 3.37 (1, t, 2H), 3.71, 3.76 (8, s, 2H), 4.55, 4.65
(s, s, 2H), 6.80-6.92 (m, 2H), 7.07-7.17 (m, 2H), 7.28-7.37 (m, SH), 7.42-
7.47 (m, 1H) y 7.95-7.98 (m, 1H).

3C NMR (rotdmeros, 125 MHz, CDCl;): 8 14.01, 22.51, 26.78, 26.85,
27.28, 28.56, 28.85, 28.93, 31.65, 31.70, 38.22, 39.94, 40.25, 41.57, 41.60,
45.16, 46.48, 47.94, 103.53 (t), 104.26(t), 111.50(br), 111.71(br), 119.65(d),
120.37(d), 127.05, 12895 (br), 129.61, 129.68, 131.15, 131.66(d),
131.76(d), 132.41, 132.80, 132.88, 133.85, 134.03, 140.43, 160.58 (dd),
160.91(dd), 162.21(dd), 162.53(dd), 170.46, 171.44 y 171.54.

Ejemplo 3
a) Acido (4-{[2-(metoxicarbonil)bencilJoxi}fenil)acético

Acido 4-hidroxifenilacético (760 mg, 4.995 mmol) se disolvié en etanol
(99.5%, 20 ml). Se agregé hidréxido de potasio (560.5 mg, 9.99 mmol).
La mezcla se agitd a temperatura de la sala durante 30 minutos.
Seguidamente se introdujo éster metilico de écido 2-bromometilbenzoico
(1144.2 mg, 4.995 mmol). La mezcla resultante se calentd a reflujo durante
2 horas y luego se evapord en vacfo a sequedad. Se agregaron agua y
acetato de etilo en el residuo y las fases se separaron. La fase acuosa se
acidificé con 10% 4cido clorhidrico, pH~5, y luego se extrajo con acetato
de etilo. La fase orgAnica se secd con sulfato de magnesio y se evaporé en
vacfo a sequedad. Cromatografia del residuo en una columna (ISOLUTE®
SI, 5g/6ml) usando DCM, MeOH/DCM (1:99) como eluente produjo el
producto deseado (262 mg), rendimiento 17.5%.

"H NMR (500 MHz, CDCl;): § 3.61 (s, 2H), 3.91 (s, 3H), 5.50 (s, 2H), 6.97
(d, 2H), 7.22 (d, 2H), 7.39 (t, 1H), 7.57 (t, 1H), 7.76 (d, 1H) y 8.04 (d, 1H).

b) Metil 2-[(4-{2-[bencil(hexil)amino]-2-oxoetil } fenoxi)metil[benzoato
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Acido (4-{[2-(metoxicarbonil)bencil]oxi}fenil)acético (50 mg, 0.166 mmol)
se disolvié en DCM (2 ml), se agregé N-hexilbencilamina (38.2 mg, 0.2
mmol), luego EDC (38.3 mg, 0.2 mmol) y luego DMAP (24.4 mg, 0.2
mmol). La mezcla se agit6 a temperatura de la sala de un dia para otro. se
agregaron 1% HCI (1 ml) y agua (1 ml) en la mezcla. Las dos fases se
separaron usando un Tubo de Filtro Whatman. La solucién orgénica
obtenida se evapord en vacio y quedd el producto oleoso (71 mg). Este se
usd entonces en el siguiente paso.

'H NMR (rotdmeros, 500 MHz, CDCL;): § 0.86-0.91 (m, 3H), 1.22-1.32 (m,
6H), 1.47-1.58(m, 2H), 3.21, 3.39 (t, t, 2H), 3.65, 3.75 (s, s, 2H), 3.93 (s,
3H), 4.53, 4.64 (s, s, 2H), 5.51, 5.52 (s, s, 2H), 6.96, 6.99 (d, d, 2H), 7.16
(d, 2H), 7.23-7.42 (m, 6H), 7.59 (t, 1H), 7.78 (d, 1H) y 8.06 (d, 1H).

c) Acido 2-[(4-{2-[bencil(hexil)amino]-2-oxoetil } fenoxi)metil]benzoico

Metil 2-[(4-{2-[bencil(hexilJamino]-2-oxoetil} fenoxi)metil]benzoato (70
mg, 0.148 mmol) en THF (2 ml) se enfri6é en un bafio helado. Se afiadié por
goteo hidréxido de litio (7.08 mg, 0.296 mmol) en agua (1 ml). A
continuacion se retird el bafio de enfriamiento y la mezcla se agit6 de un dia
para otro. HPLC mostré que la reaccion no habia concluido. Se agregé
mas hidréxido de litio (0.2M, 0.5 ml). La mezcla de reaccién se agit6
durante 4 dias m#s. Luego se evapor6 en vacio para retirar el THF. El
residuo se acidificé con 1% édcido clorhidrico, pH=3-4, y se extrajo con
acetato de etilo. Se secd la fase orgénica (sulfato de magnesio) y se
evapord. Cromatografia del residuo en una columna (ISOLUTE® SI, 2g/6
ml) usando DCM, MeOH/DCM (1:99, y luego 2:98) como eluente produjo
24 mg el producto deseado, rendimiento 35%.

'H NMR (rotdmeros, 500 MHz, CDCl,): 5 0.86-0.90 (m, 3H), 1.21-1.30 (m,
6H), 1.46-1.58(m, 2H), 3.21, 3.39 (t, t, 2H), 3.68, 3.77 (s, s, 2H), 4.53, 4.65
(s, s, 2H), 5.53, 5.54 (s, s, 2H), 6.95, 6.98 (d, d, 2H), 7.14-7.17 (m, 2H),
7.22-7.33 (m, 4H), 7.35-7.43 (m, 2H), 7.60 (t, 1H), 7.80 (d, 1H) y 8.16 (d,
1H).
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3C NMR (rotémeros, 125 MHz, CDCL): § 13.94, 13.97, 22.49, 22.53,
26.47, 26.57, 27.29, 28.36, 31.40, 31.50, 39.82, 40.12, 46.50, 47.43, 48.28,
51.31, 68.21, 115.15, 126.25, 126.85, 127.20, 127.24, 127.36, 127.48,
127.54, 127.97, 128.49, 128.87, 129.76, 129.89, 131.52, 133.18, 136.80,
137.57, 140.40, 157.59, 170.60, 171.76 y 172.03.

Ejemplo 4
a) Metil 2-[(4-{2-[(2.4-difluorobencilXheptil)amino]-2-oxoetil } fenoxi)
metil]-benzoato

N-~(2,4-Difluorobencil)}-N-heptilamina (106 mg, 0.44 mmol) se agregd en
écido (4-{[2-(metoxicarbonil)bencil]oxi}fenil)acético (120 mg, 0.4 mmol)
en DCM (10 ml) y se siguié por EDC (84.3 mg, 0.44 mmol) y luego DMAP
(54 mg, 0.44 mmol). La mezcla se agitd a temperatura de la sala de un dia
para otro, y después se lavé con 1% &cido clorhidrico, agua y salmuera y se
secd con sulfato de magnesio y se evapord. Cromatografia del residuo en
una columna (ISOLUTE®SI, 5g/15 ml) usando DCM y MeOH/DCM
(0.5:99.5) como eluente produjo 155 mg producto deseado, rendimiento
74%.

'H NMR (rotémeros, 500 MHz, CDCl): 5 0.88-0.92 (m, 3H), 1.23-1.33 (m,
8H), 1.49-1.57 (m, 2H), 3.24, 3.34 (1, t, 2H), 3.66, 3.72 (s, s, 2H), 3.92 (s,
3H), 4.53, 4.62 (s, s, 2H), 5.50, 5.51 (s, s, 2H), 6.77-6.89 (m, 2H), 6.95,
698 (d, d, 2H), 6.99-7.04, 7.29-7.33 (m, m, 1H), 7.17, 7.20 (d, d, 2H),
7.39(t, 1H), 7.57 (t, 1H), 7.75-7.79 (m, 1H) y 8.05 (d, 1H).

b) Acido 2-[(4-{2-[(2.4-difluorobencil)Xheptil)amino]-2-oxoetil } fenoxi)
metillbenzoico

Hidréxido de litio (13.3 mg, 0.554 mmol) en agua (1.5 ml) se agregb en
70335 (sic) metil 2-[(4-{2-[(2,4-difluorobencil)(heptil)amino]-2-
oxoetil } fenoxi)metil]benzoato (145 mg, 0.277 mmol) disuelto en THF (3

ml). La mezcla se puso entonces en un horno microondas (Smith
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Synthesizer) a 150 °C durante 7 minutos y luego se evapor para retirar el
THF. El residuo se acidific6 con 1% écido clorhidrico, pH~4 y luego se
extrajo con acetato de etilo (x2). Las porciones orgénicas se combinaron,
se lavaron con salmuera, se secaron con sulfato de magnesio y luego se
evaporaron. Cromatografia del residuo en una columna (ISOLUTE® SI,
2g/6ml) usando DCM, luego MeOH/DCM (0.5:99.5, luego 1:99) como
eluente produjo 94 mg de producto deseado, rendimiento 67%.

'H NMR (rotidmeros, 500 MHz, CDCl): § 0.86-0.91 (m, 3H), 1.22-1.32 (m,
8H), 1.48-1.56 (m, 2H), 3.23, 3.34 (t, t, 2H), 3.68, 3.73 (s, s, 2H), 4.52, 4.63
(s, s, 2H), 5.53 (s, br, 2H), 6.77-6.87 (m, 2H), 6.93- 6.97 (m, 2H), 6.99-
7.04, 7.27-7.33 (m, m, 1H), 7.16-7.20 (m, 2H), 7.41 (t, 1H), 7.58-7.62 (m,
1H), 7.78 (d, 1H) y 8.15(d, 1H).

3C NMR (rotémeros, 125 MHz, CDCl;): 8 14.00, 22.51, 26.75, 26.84,
27.26, 28.54, 28.86, 28.94, 31.64, 31.70, 39.75, 40.08, 41.39, 45.05, 46.30,
47.98, 68.21, 103.67 (t), 104.12 (1), 111.52 (d), 115.17, 119.80 (d), 120.52
(d), 126.97, 127.04, 127.21,128.81 (br), 129.78, 129.85, 131.52, 133.16,
140.33, 157.65, 160.48 (dd), 160.85 (dd), 162.13 (dd), 162.46 (dd), 171.01,
171.93 y 171.99.

Ejemplo 5
a) N-(2.4-difluorobencil)-N-heptil-3{(4-hidroxifenil)propanamida

Acido 3-(4-hidroxifenil)propiénico (108 mg, 0.650 mmol) se disolvi6 en
DMF. Se agregé N-(2,4-difluorobencil)-N-heptilamina (164.7 mg, 0.682
mmol). La mezcla se enfrié en un bafio helado. TBTU (219 mg, 0.682
mmol) se agregd y se siguié por DIPEA (0.238 ml, 1.365 mmol). La
mezcla se agitd de un dia para otro y se dej6 aumentar la temperatura a la
temperatura de la sala. Se agregaron acetato de etilo y solucién acuosa de
carbonato hidrogenado de sodio (sat.), y luego se separaron las dos fases.
La fase acuosa se extrajo con acetato de etilo. Las fases orginicas se
combinaron y se secaron con sulfato de magnesio y se evaporaron.
Cromatografia del residuo en una columna (ISOLUTE® SI, 5g/15 ml)

\O



usando DCM y luego MeOH/DCM (1:99) como eluente produjo 223 mg
del producto deseado, rendimiento 88%.

'H NMR (rotémeros, 500 MHz, CDCl;): & 0.86-0.90 (m, 3H), 1.21-1.31 (m,
8H), 1.47-1.53 (m, 2H), 2.60, 2.67 (t, t, 2H), 2.85-2.96 (m, 2H), 3.15, 3.32
(t, t, 2H), 4.41, 4.60 (s, s, 2H), 6.75-6.85 (m, 4H), 6.90-6.96, 7.12-7.18 (m,
m, 1H) y 7.00, 7.04 (d, d, 2H).

b) Metil 2-[(4-{3-[(2.4-difluorobencil il)amino]-3-ox il } fenoxi
metil]-benzoato

N<(2,4-difluorobencil)-N-heptil-3-(4-hidroxifenil)propanamida (195 mg,
0.501 mmol), éster metilico de écido 2-bromometilbenzoico (120.4 mg,
0.526 mmol) y carbonato de potasio enhidro (103 mg, 0.751 mmol) se
mezclaron en acetonitrilo (15 ml). La mezcla se calento a reflujo de un dia
para otro y luego se evapor$ a sequedad. Se agregaron agua y acetato de
etilo y las dos fases se separaron. Se secd la fase orgénica (sulfato de
magnesio) y se evepord. Cromatografia del residuo en una columna
(ISOLUTE® SI, 2g/6ml) usando heptano/DCM (50:50), luego DCM y
luego MeOH/DCM (0.5:99.5) como eluente produjo 187 mg del producto
deseado, rendimiento 69.5%.

'H NMR (rotdmeros, 500 MHz, CDCl,): $0.87-0.91 (m, 3H), 1.21-1.31 (m,
8H), 1.44-1.56 (m, 2H), 2.56-2.69 (m, 2H), 2.91-3.01 (m, 2H), 3.14, 3.32 (t,
t, 2H), 3.92 (s, 3H), 4.43, 4.59 (s, s, 2H), 5.49 (s, 2H), 6.75-6.97 (m, 4H),
7.08-7.28 (m, 3H), 7.38 (t, 1H), 7.56 (t, 1H), 7.76 (d, 1H) y 8.04 (d, 1H),

c¢) Acido 2-[(4-{3-[(2.4-difluorobencil til)Jamino]-3-oxopropil } fenoxi
metil]benzoico

Hidréxido de litio (13.3 mg, 0.554 mmol) en agua (1 ml) se agreg6 en metil
2-[(4-{3-[(2,4-difluorobencil}(heptil )Jamino]-3-oxopropil } fenoxi)metil]
benzoato (149 mg, 0.277 mmol) disuelto en THF (2 ml). La mezcla se puso

entonces en un horno microondas (Smith Synthesizer) a 150 °C durante 7
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minutos y luego se evapor6 para retirar THF. El residuo se acidificé con
1% écido clorhidrico, pH~4, y se extrajo con acetato de etilo (x2). Los
extractos organicos se combinaron y se lavaron con salmuera y se secaron
con sulfato de magnesio y luego se evaporaron. Cromatografia del residuo
en una columna (ISOLUTE® SI, 2g/6ml) usando DCM, luego
MeOH/DCM (1:99) como eluente produjo 121 mg del producto deseado,
rendimiento 83%.
'H NMR (rotdmeros, 500 MHz, CDCl;): 5 0.89-0.93 (m, 3H), 1.24-1:33 (m,
8H), 1.49-1.58 (m, 2H), 2.64-2.74 (m, 2H), 2.97-3.03 (m, 2H), 3.17, 3.37 (t,
t, 2H), 4.46, 4.65 (s, s, 2H), 5.58, 5.59 (s, s, 2H), 6.78-6.87 (m, 2H), 6.94-
6.97 (m, 2H), 6.99-7.04, 7.27-7.31 (m, m, 1H), 7.14, 7.17 (d, d, 2H), 7.42-
7.45 (m, 1H), 7.61-7.64 (m, 1H), 7.82-7.85 (m, 1H) y 8.19-8.22 (d, 1H),
3C NMR (rotimeros, 125 MHz, CDCl;): 5 13.96, 22.46, 22.49, 26.67,
26.85, 27.38, 28.57, 28.80, 28.94, 30.69, 30.84, 31.58, 31.67, 35.01, 35.26,
41.63, 44.76, 44.78, 46.43, 47.7‘8, 68.15, 103.60(t), 104.07(t), 111.41(dd),
111.49 (dd ), 114.91, 119.74 (d), 120.45 (d), 126.86, 127.12, 128.53 (br),
129.40, 131.49, 131.58, 133.15, 133.32, 140.54, 157.12, 160.33 (dd),
160.81 (dd), 162.07 (dd), 162.33 (dd), 171.07, 173.04 y 173.11.

Ejemplo 6

a) Acido 3-(4-mercaptofenil)propanoico (2.0 g, 10.97 mmol) se disolvié en
THF seco (60 ml) y se enfri6 a 0° C. Se agregé hidruro de sodio (0.64 g,
24.1 mmol). La muestra se agito durante 30 minutos; se agregé gota a gota
metil 2-(bromometil)benzoato (2.77 g, 12.07 mmol) disuelto en THF seco
(10 ml). Se dejé calentar la solucién a temperatura de la sala y se agitd de
un dia para otro. La adicién gota a gota de agua (10 ml) desactiv6 el
hidruro de sodio restante. El disolvente se retiré por evaporacién, y el
residuo se acidificé a pH 3 (HCI 1%). La fase acuosa se lavd con EtOAc (3
X 10 ml). Las fases orgénicas se combinaron, se secaron (MgSO,) y se
evaporaron. El crudo se purificé por HPLC preparativa (iniciada con
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acetonitrilo/solucién amortiguadora 60/40 y luego se incrementd la
concentracién de acetonitrilo a 100%; la solucién amortiguadora fue una
mezcla de acetonitrilo/agna 10/90 y acetato de amonio (0.1 M, columna
KR-100-7-C8, 50 mm X 250 mm, flujo 40 ml/min). Las fracciones que
contenian el producto se¢ agruparon y el acetonitrilo se retird mediante
evaporacién. Se agregé EtOAc (10 ml) y la fase orgénica se lavé con dos
porciones de salmuera y se seco (MgSO,). El retiro del disolvente mediante
evaporacion produjo 2.26 gramos de 4cido 3-(4-{[2-(metoxicarbonil)
bencil]tio} fenil)propanoico (rendimiento 62.3%).

'H NMR (500 MHz, CDCl5): & 2.66 (t, 2H), 2.92 (t, 2H), 3.90 (s, 3H), 4.51

(s, 2H), 7.10 (d, 2H), 7.19 (d, 1H), 7.25 (d, 2H), 7.29 (¢, 1H), 7.36 (¢, I1H) y
7.94 (d, 1H).

N-(2,4-difluorobencil)-N-heptilamina (0.64 g, 2.65 mmol) se disolvié en
DMF (10 ml), se agregd dcido 3-(4-{[2-(metoxicarbonil)bencil]tio}fenil)
propanoico (0.80 g, 2.41 mmol) y la mezcla se enfri6 a 0° C. Se agregaron
N-[(1H-1,2,3-benzotriazol-1-iloxi)-(dimetilamino)metilen]-N-

metilmetanaminio tetrafluoroborato (0.85 g, 265 mmol) vy

diisopropiletilamina (0.65 g, 5.05 mmol). La mezcla se dej6 calentar a la
temperatura de la sala y se agitd de un dia para otro. Se agregé EtOAc (15
ml) y la fase orgdnica se l1avé con dos porciones de carbonato hidrogenado
de sodio (ag., 10 ml). El EtOAc se retird por evaporacién y el crudo se
purific6 por HPLC preparativa (iniciada con acetonitrilo/solucién
amortiguadora 60/40 y luego la concentracién de acetonitrilo se aumento a
100%, la solucién amortiguadora fue una mezcla de acetonitrilo/agua 10/90
y acetato de amonio (0.1 M, columna KR-100-7-C8, 50 mm X 250 mm,
flujo 40 ml/min). Se agruparon las fracciones que contenian el producto y el

o

el
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acetonitrilo se retiré por evaporacién. Se agregé EtOAc (10 ml) y la fase
organica se lavé con dos porciones de salmuera y se secé (MgSO,). El
disolvente se retird por evaporacién y produjo 1.10 gramos de metil 2-{[(4-
{3-[(2,4-difluorobencilXheptil)amino]-3-
oxopropil } fenil)tiojmetil }benzoato (rendimiento 82.2%).

'H NMR (rotémeros, 500 MHz, CDCls): 5 0.89 (t, 3H), 1.22-1.32 (m, 8H),
1.47-1.55 (m, 2H), 2.55, 2.66 (t, t, 2H), 2.95-3.01(m, 2H), 3.16, 3.33 (t, t,
2H), 3.89, 3.90 (s, s, 3H), 4.44, 4.60 (s, s, 2H), 4.50, 4.51 (s, s, 2H), 6.76-
6.85 (m, 2H), 6.92-6.96, 7.20-7.25 (m, m, 4H), 7.07, 7.12 (d, d, 2H), 7.27-
7.31 (m, 1H), 7.32-7.34 (m, 1H) y 7.91-7.92 (m, 1H).

¢) Acido 2-{[(4-{3-[(2.4-difluorobencil)(heptil}amino]-3-oxopropil} fenil)

Metil 2-{[(4-{3-[(2,4-difluorobencil)(heptil)amino]-3-oxopropil } fenil)tio]-
metil}benzoato (1.05 g, 1.89 mmol) se disolvié en EtOH (95%, 5§ ml), se
agregd hidréxido de potasio (0.21 g, 3.77 mmol). La reaccién se llevé a
cabo en un homo microondas de un solo nédulo (7 min, 150° C). El
desarrollo mediante la adicién de EtOAc (5 ml) y lavado con HC1 (2 X 5
ml, IM). La fase orgénica se secé (MgSO,) y el disolvente se retird por
evaporaciébn para producir 0.96 gramos de é4cido 2-{[(4-{3-[(2,4-
difluorobencil)(heptil)amino]-3-oxopropil } fenil tiolmetil} benzoico
(rendimiento 94.3%).

'H NMR (rotdmeros, 500 MHz, CDCl,): 5 0.88-0.92 (m, 3H), 1.24-1.33 (m,
8H), 1.50-1.57 (m, 2H), 2.64, 2.69 (t, t, 2H), 2.95-3.00 (m, 2H), 3.20, 3.34
(t, t, 2H), 4.48, 4.62 (s, s, 2H), 4.55, 4.56 (s, s, 2H), 6.79-6.87 (m, 2H),
6.98-7.03, 7.27-7.30 (m, m, 2H), 7.06-7.10 (m, 2H), 7.22-7.24 (m, 2H),
7.31-7.36(m, 1H), 7.41-7.46 (m, 1H) y 8.03 (d, 1H).
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¥C NMR (rotdmeros, 125 MHz, CDCly): 8 14.01, 22.51, 22.54, 26.74,
26.90, 27.42, 28.63, 28.86, 28.98, 30,92, 31.18, 31.64, 31.72, 34.65, 38.23,
38.28, 41.58, 44.82, 46.44, 47.77, 103.46 (t), 104.14 (t), 111.52 (dd), 111.58
(dd), 119.74 (dd), 120.51 (dd), 127.09, 128.55, 128.63, 129.03, 131.16,
131.49, 131.55, 131.78 (dd), 132.30, 132.50, 132.96, 140.04, 140.11,
140.59, 140.68, 160.47 (dd), 160.88(dd), 162.16 (dd), 162.44 (dd), 170.88
(br), 172.56 y 172.59.

Ejemplo 7

a) N-(2,3-dimetoxibencil)butan-1-amina (0.59 g, 2.65 mmol) se disolvi6 en
DMF (10 ml), se agregé é4cido 3-(4-hidroxifenil)propanoico (0.4 g, 2.41
mmol), y la mezcla se enfri6 a 0° C. Se agregaron N-[(1H-1,2,3-
benzotriazol-1-iloxi)}(dimetilamino)metilen]-N-metilmetanaminio
tetrafluoroborato (0.85 g, 2.65 mmol) y diisopropiletilamina (0.65 g, 5.05
mmol). La mezcla se dejé calentar a temperatura de la sala y se agit6 de un
dia para otro. Se agregé EtOAc (15 ml) y la fase organica se lavé con dos
porciones de carbonato hidrogenado de sodio (aq., 10 ml). El EtOAc se
retird6 mediante evaporacién y el crudo se purificé por HPLC preparativa
(iniciada con acetonitrilo/solucién amortiguadora 60/40 y luego se aument6
la concentracién de acetonitrilo a 100%, la solucién amortiguadora fue una
mezcla de acetonitrilo/agua 10/90 y acetato de amonio (0.1 M, columna
KR-100-7-C8, 50 mm X 250 mm, caudal 40 ml/min). Las fracciones que
contenian el producto se agruparon y el acetonitrilo se retird por
evaporacion. Se agregd EtOAc (10 ml) y la fase orgdnica se lavé con dos
porciones de salmuera y se secd (MgSO,). El disolvente se retiré por
evaporacién y produjo 1.08 gramos de N-butil-N-(2,3-dimetoxibencil)-3-(4-
hidroxifenil)propanamida (rendimiento 82.3%).

'H NMR (rotémeros, 500 MHz, CDCl:): § 0.85-0.89 (m, 3H), 1.20-1.30 (m,
2H), 1.44-1.53 (m, 2H), 2.60, 2.65 (t, t, 2H), 2.88, 2.94 (t, t, 2H), 3.13, 3.33
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(t, t, 2H), 3.78, 3.80 3.83, 3.85 (s, 8, s, 5, 6H), 4.43, 4.68 (s, s, 2H), 6.57,
6.67 (d, d, 1H), 6.74-6.86 (m, 3H) y 6.95-7.05 (m, 3H).

b) N-butil-N-(2,3-dimetoxibencil)-3-(4-hidroxifenil)propanamida (50 mg,
0.13 mmol) y metil 2-(bromometil)benzoato (0.034 g, 0.15 mmol) se
disolvieron en acetonitrilo (10 ml) y se agregé carbonato de potasio (37 mg,
0.27 mmol). La mezcla se agité a 60° C durante tres horas. Se agregé
trisamina con soporte polimérico (0.3 eqv) y se agité de un dia para otro. El
polimero se extrajo por filtraciébn y el disolvente se eliminé por
evaporacion. Se agregé EtOAc (10 mi) y la fase orginica se lavé con tres
porciones de agua. Luego de secar el crudo (MgSOy,), el disolvente se habfa
retirado por evaporacién. El residuo se purifico por HPLC preparativa
(iniciada con acetonitrilo/solucién amortiguadora 60/40 y luego se aumenté
la concentracién de acetonitrilo a 100%, la solucién amortiguadora fue una
mezcla de acetonitrilo/agua 10/90 y acetato de amonio (0.1 M, columna
KR-100-7-C8, 50 mm X 250 mm, flujo 40 ml/min). Se agruparon las
fracciones que contenfan el producto y el acetonitrilo se retird por
evaporacion. Se agregé EtOAc (10 ml) y la fase organica se lavé con dos
porciones de salmuera y se sec6 (MgSO,). El retiro del disolvente por
evaporacién produjo 15 mg de metil 2-[(4-{3-[butil(2,3-dimetoxibencil)
amino]-3-oxopropil } fenoxi)metil]benzoato (21.4%).

'H NMR (rotémeros, 500 MHz, CDCl,): & 0.89-0.95 (m, 3H), 1.24-1.35 (m,
2H), 1.48-1.57 (m, 2H), 2.62, 2.69 (t, t, 2H), 2.95, 3.01 (t, t, 2H), 3.17, 3.36
(t, t, 2H), 3.83, 3.86, 3.89, 3.90,3.93,3.94 (s, 5, 5, 5, 5, 5, 9H), 4.48, 4.71 (s,
s, 2H), 5.50, 5.52 (s, s, 2H), 6.62, 6.75 (d, d, 1H), 6.84-6.97 (m, 3H), 7.00-
7.04 (m, 1H), 7.11, 7.19 (d, d, 2H), 7.38-7.42 (m, 1H), 7.56-7.60 (m, 1H),
7.78 (t, 1H) y 8.04-8.07 (m, 1H).

¢) Metil 2-[(4-{3-[butil(2,3-dimetoxibencil)amino]-3-oxopropil }fenoxi)
metil]-benzoato (15 mg, 0.029 mmol) se disolvié en THF/agua (2/1,2 ml) y
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se agreg6 LiOH (1.4 mg, 0.058 mmol). La reaccién se efectué en un horno
microondas de un solo nédulo (150° C, 7 min). El desarrollo se hizo |
agregando EtOAc (10 ml) y lavando la fase orgénica con dos porciones de
HCl (2 X 5 ml, 1 M). Se seco la fase organica (MgSO,) v el disolvente se
retird por evaporacién para producir 13 mg de acido 2-[(4-{3-[butil(2,3-
dimetoxibencil)amino]-3-oxopropil } fenoxi)metilJbenzoico  (rendimiento
89%).

'H NMR (rotimeros, 500 MHz, CDCl,): 5 0.89-0.95 (m, 3H), 1.24-1.35 (m,
2H), 1.48-1.57 (m, 2H), 2.62, 2.69 (t, t, 2H), 2.95, 3.01 (t, t, 2H), 3.17, 3.36
(t, t, 2H), 3.83, 3.85, 3.88, 3.89 (s, s, 8, s, 6H), 4.48, 4.71 (s, s, 2H), 5.50,
5.52 (s, s, 2H), 6.62, 6.75 (d, d, 1H), 6.84-6.97 (m, 3H), 7.00-7.04 (m, 1H),
7.11, 7.19 (d, d, 2H), 7.38-7.42 (m, 1H), 7.56-7.60 (m, 1H), 7.78 (, 1H) y
8.04-8.07 (m, 1H).

13C NMR (rotdmeros, 125 MHz, CDCL;): § 13.76, 13.85, 20.02, 20.21,
29.55, 30.30, 30.69, 30.84, 30.96, 35.13, 35.34, 42.60, 46.17, 46.37, 47.20,
55.69, 55.75, 60.35, 61.74, 68.20, 111.23, 111.79, 114.88, 114.96, 118.79,
120.88, 124.15, 124.21, 126.81, 127.18, 127.26, 129.46, 130.51, 131.25,
131.52, 133.23, 133.65, 140.59, 146.50, 147.17, 152.48, 152.61, 157.02,
157.10, 170.79, 172.93 y 173.25.

Ejemplo 8

a) N-(2,3-Dimetoxibencil)}-N-heptilamina (0.70 g, 2.65 mmol) se disolvié en
DMF (10 ml), se agregd dcido 3-(4-hidroxifenil)propanoico (0.4 g, 2.41
mmol), y la mezcla se enfri6 a 0°C. Se agregaron N-[(1A-1,2,3-
benzotriazol-1-iloxi}(dimetilamino)metilen]-N-metilmetanaminio

tetrafluoroborato (0.85 g, 2.65 mmol) y diisopropiletilamina (0.65 g, 5.05
mmol). La mezcla se dejé calentar a temperatura de la sala y se agit6 de un
dia para otro. Se agregé EtOAc (15 mi) y la fase orgénica se lavé con dos
porciones de carbonato hidrogenado de sodio (aq., 10 ml). El EtOAc se
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retird mediante evaporacién y el crudo se purificé por HPLC preparativa
(iniciada con acetonitrilo/solucion amortiguadora 60/40 y luego se aumento
la concentracion de acetonitrilo a 100%, la solucién amortiguadora fue una
mezcla de acetonitrilo/agua 10/90 y acetato de amonio (0.1 M, columna
KR-100-7-C8, S0 mm X 250 mm, flujo 40 ml/min). Se agruparon las
fracciones que contenian el producto y el acetonitrilo se retir6 por
evaporacién. Se agregdé EtOAc (10 ml) y la fase orgénica se lavd con dos
porciones de salmuera y se seco (MgSQO,). El disolvente se retiré por
evaporacién y produjo 0.98 gramos de N-(2,3-dimetoxibencil)-N-heptil-3-
(4-hidroxifenil)propanamida (rendimiento 70%).

'H NMR (rotémeros, 500 MHz, CDCl,): 5 0.85-0.89 (m, 3H), 1.20-1.30 (m,
8H), 1.47-1.56 (m, 2H), 2.62, 2.67 (t, t, 2H), 2.89, 2.95 (t, t, 2H), 3.14, 3.33
(t, t, 2H), 3.79, 3.80, 3.84, 3.85 (s, s, s, s, 6H), 4.45, 4.69 (s, s, 2H), 6.58,
6.68 (d, d, 1H), 6.74-6.88 (m, 3H) y 6.96-7.05 (m, 3H).

b) N-(2,3-dimetoxibencil)-N-heptil-3-(4-hidroxifenil)propanamida 0.196 g,
0.47 mmol) y metil 2-(bromometil)benzoato (0.12 g, 0.52 mmol) se
disolvieron en acetonitrilo (10 ml) y se agregd carbonato de potasio (131
mg, 0.95 mmol). La mezcla se agitd a 60° C durante tres horas. Se agregd
trisamina con soporte polimérico (0.3 eqv) y se agitd de un dia para otro. El
polimero se extrajo por filtracién, el disolvente se eliminé por evaporacion,
adicién de EtOAc (10 ml) y la fase orgénica se lavé con tres porciones de
agua. Luego de secar el crudo (MgSQO,) y después de haber retirado el
disolvente por evaporacién, el crudo se purificd por HPLC preparativa
(iniciada con acetonitrilo/solucién amortiguadora 60/40 y luego se aumentd
la concentracién de acetonitrilo a 100%; la solucién amortiguadora fue una
mezcla de acetonitrilo/agua 10/90 y acetato de amonio (0.1 M, columna
KR-100-7-C8, 50 mm X 250 mm, flujo 40 ml/min). Las fracciones que
contenian el producto se agruparon y el acetonitrilo se retird6 por
evaporacién. Se agregé EtOAc (10 ml) y la fase organica se lavé con dos
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porciones de salmuera y se secé (MgSO,). El retiro del disolvente por
evaporacién produjo 39 mg de metil 2-[(4-{3-[(2,3-dimetoxibencil)
(heptil)amino]-3-oxopropil } fenoxi)metil]benzoato (rendimiento 14.6%).

'H NMR (rotémeros, 500 MHz, CDCl;): 5 0.86-0.89 (m, 3H), 1.19-1.30 (m,
8H), 1.46-1.55 (m, 2H), 2.60, 2.66 (t, t, 2H), 2.93, 2.98 (t, t, 2H), 3.14, 3.33
(t, t, 2H), 3.80, 3.83, 3.86, 3.87, 3.90, 3.91 (s, 8, 5, 5, 8, 8, 9H), 4.45, 4.68 (s,
s, 2H), 5.48, 5.49 (s, s, 2H), 6.59, 6.73 (d, d, 1H), 6.81-7.01 (m, 4H) 7.08,
7.16 (d, d, 2H) 7.35-7.39 (m, 1H), 7.53-7.57 (m, 1H), 7.76 (t, 1H) y 8.01-
8.04 (m, 1H).

c) Metil 2-[(4-{3-[(2,3-dimetoxibencil)(heptil)amino]-3-oxopropil }fenoxi)
metil]-benzoato (39 mg, 0.069 mmol) se disolvié en THF/agua (2/1,2 ml) y
se agregd LiOH (3.3 mg, 0.14 mmol). La reaccién se realizé en un homo
microondas de un solo nédulo (150° C, 7 min). El desarrollo se hizo
agregando EtOAc (10 ml) y lavando la fase ofganica con dos porciones de
HCI (2 X 5 ml, 1 M). Se secd la fase orgénica (MgSO,) y el disolvente se
retird por evaporacion para producir 30 mg se dcido 2-[(4-{3-[(2,3-
dimetoxibencil)(heptil}-amino]-3-oxopropil } fenoxi)metil]benzoico .
(rendimiento 78.9).

'H NMR (rotémeros, 500 MHz, CDCl,): & 0.84-0.87 (m, 3H), 1.20-1.28 (m,
8H), 1.45-1.55 (m, 2H), 2.63, 2.69 (t, t, 2H), 2.93, 2.99 (t, t, 2H), 3.13, 3.33
- (t, t, 2H), 3.79, 3.81, 3.84, 3.85 (s, s, s, s, 6H), 4.45, 4.69 (s, s, 2H), 5.52,
5.53 (s, s, 2H), 6.60, 6.72 (d, d, 1H), 6.79-7.01 (m, 4H) 7.08, 7.16 (d, d, 2H)
7.36-7.41 (m, 1H), 7.55-7.60 (m, 1H), 7.79 (t, 1H) y 8.13-8.16 (m, 1H).

C NMR (rotémeros, 125 MHz, CDCly): 8 14.04, 22.52, 22.56, 26.77,
26.96, 27.45, 28.60, 28.92, 29.03, 30.83, 30.97, 31.66, 31.75, 35.16, 35.36
42.61, 46.42, 46.46, 47.45, 55.69, 55.75. 60.35, 60.73, 68.19, 111.26
111.83, 114.88, 114,95, 118.84, 120.91, 124.14, 124.20, 126.85. 127.15
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127.22, 129.46, 130.52, 131.26, 131.51, 133.19, 133.66, 140.61, 146.59,
147.19, 152.48, 152.60, 157.02, 157.11, 170.77, 172.92 y 173.23.

Ejemplo 9
a) N-(3-etoxi il)-N-(4-i ilbencilJami

Se disolvié p-iso-propilbenzaldehido (1.007 g, 6.798 mmol) en metanol (5
ml). Se agregd ortoformato de trimetilo (S ml). A continuacién se agregé
3-etoxipropilamina (681 mg, 6.6 mmol) y se sigui6 por dcido acético (0.2
mi). Luego de reposar a temperatura de 1a sala de un dia para otro, se
agregé DCM (5 ml) y se siguié por borohidruro en un soporte polimérico
(5.28 g, 13.2 mmol). La muestra se agité a temperatura de la sala durante 4
dias y luego se filtrd. El filtrado se evapord. El residuo se disolvi6 en
acetonitrilo, se dividi6 luego en dos porciones y se cargd en 2 columnas
(ISOLUTE® PRS, 10g/70 ml, humectadas con acetonitrilo). Se eluy6 con
acetonitrilo, luego metanol y luego metanol (NH, sat.). Las fracciones del
producto se combinaron y se evaporaron. Se obtuvo un producto oleoso
1.283 g, rendimiento 83%.

"H NMR (300 MHz, CDCl,): $1.19 (t, 3H), 1.25 (d, 6H), 1.75-1.84 (m, 2H),

2.73 (t, 2H), 2.85-2.94 (m, 1H), 3.43-3.52 (m, 4H), 3.75 (s, 2H), 7.18 (d,

2H) y 7.24 (d, 2H).

b) N-<(3-etoxipropil)-N-(4-isopropilbencil)amina (0.62 g, 2.65 mmol) se
disolvié en DMF (10 ml), se agregé écido 3-(4-hidroxifenil)propanoico (0.4
g, 2.41 mmol), y la mezcla se enfrié a 0° C. Se agregaron N-[(1H-1,2,3-
benzotriazol-1-iloxi)(dimetilamino)-metilen]-N-metilmetanaminio

tetrafluoroborato (0.85 g, 2.65 mmol) y diisopropiletilamina (0.65 g, 5.05
mmol). La mezcla se dejoé calentar a temperatura de la sala y se agit6 de un
dia para otro. Se agregé EtOAc (15 ml) y la fase orgénica se lavé con dos
porciones de carbonato hidrogenado de sodio (aq., 10 mi). El EtOAc se
retir6 mediante evaporacién y el crudo se purificé por HPLC preparativa
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(iniciada con acetonitrilo/solucion amortiguadora 60/40 y luego se aumenté

la concentracién de acetonitrilo a 100%, la solucién amortiguadora fue una \

mezcla de acetonitrilo/agua 10/90 y acetato de amonio (0.1 M, columna
KR-100-7-C8, 50 mm X 250 mm, flujo 40 ml/min). Se agruparon las
fracciones que contenfan el producto y el acetonitrilo se retird por
evaporacion. Se agregé EtOAc (10 ml) y la fase orgénica se lavo con dos
porciones de salmuera y se sec6 (MgSO,). El disolvente se retiré por
evaporacién y produjo 1.0 gramos de N-(3-etoxipropil)-3-(4-hidroxifenil)-
N-(4-isopropilbencil)propanamida (rendimiento 75.8%).

'H NMR (rotémeros, 500 MHz, CDCl3): 8 1.16-1.21 (m, 3H), 1.26, 1.27 (d,
d, 6H), 1.75-1.80, 1.84-1.90 (m, m, 2H), 2.64, 2.74 (t, t, 2H), 2.86-3.00 (m,
3H), 3.33, 3.37 (t, t, 2H), 3.41-3.50 (m, 4H), 4.43, 4.62 (s, s, 2H), 6.80-6.84
(m, 2H) y 6.97-7.22 (m, 6H).

c) N-(3-etoxipropil)-3-(4-hidroxifenil)}-N-(4-isopropilbencil)propanamida
(0.18 g, 0.47 mmol) y metil 2-(bromometil)benzoato (0.12 g, 0.52 mmol) se
disolvieron en acetonitrilo (10 ml) y se agreg6 carbonato de potasio (131
mg, 0.95 mmol). La mezcla se agité a 60°C durante tres horas. Se agregd
trisamina con soporte polimérico (0.3 eqv) y se agité de un dia para otro. El
polimero se extrajo por filtraci6n, el disolvente se eliminé por evaporacién,
1a adicién de EtOAc¢ (10 ml) y la fase orgénica se lavé con tres porciones de
agua. Luego de secar el crudo (MgSO,) y haberse retirado el disolvente por
evaporacién, se purific6 el crudo por HPLC preparativa (iniciada con
acetonitrilo/solucién amortiguadora 60/40 y luego se aumentd la
concentracién de acetonitrilo a 100%); la solucién amortiguadora fue una
mezcla de acetonitrilo/agua 10/90 y acetato de amonio (0.1 M, columna
KR-100-7-C8, 50 mm X 250 mm, flujo 40 ml/min). Se agruparon las
fracciones que contenian el producto y el acetonitrilo se retir6 por
evaporacion. Se agregé EtOAc (10 ml) y la fase orgénica se lavé con dos
porciones de salmuera y se secé (MgSO,). El retiro del disolvente por
evaporacién produjo 0.16 gramos de metil 2-[(4-{3-[(3-etoxipropil)(4-
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isopropilbencil)amino]-3-oxopropil } fenoxi)metillbenzoato  (rendimiento
63.5%).

'H NMR (rotimeros, 500 MHz, CDCly): & 1.17, 1.21 (t, t, 3H), 1.27, 1.28
(d, d, 6H), 1.75-1.80, 1.84-1.89 (m, m, 2H), 2.63, 2.73 (1, t, 2H), 2.89-3.04
(m, 3H), 3.32, 3.37 (4, t, 2H), 3.41-3.50 (m, 4H), 3.93, 3.94 (s, s, 3H), 4.46,
461 (s, s, 2H), 5.51, 5.53 (s, s, 2H), 6.92, 6.95 (d, d, 2H), 7.04-7.22 (m,
6H), 7.40 (t, 1H), 7.58 (t, 1H), 7.78-7.80 (m, 1H) y 8.05-8.07 (m, 1H).

d) Metil 2-[(4-{3-[(3-etoxipropil)(4-isopropilbencil)amino]-3-oxopropil}
fenoxi)-metil]benzoato (0.16 g, 0.30 mmol) se disolvié en THF /agua (2/1, 2
ml) y se agreg6 LiOH (14.4 mg, 0.60 mmol). La reaccion se efectud en un
homo microondas de un solo nédulo (150° C, 7 min). El desarrollo se hizo
agregando EtOAc (10 ml) y lavando la fase orgénica con dos porciones de
HCI (2 X 5 ml, 1 M). Se secd la fase orgiinica (MgSO,) y el disolvente se
retiré por evaporacién para producir 0.108 gramos de 4cido 2-[(4-{3-[(3-
etoxipropil {4-isopropilbencil)amino]-3-oxopropil } fenoxi)metil]benzoico
(rendimiento 69.3%).

'H NMR (rotémeros, 500 MHz, CDClLy): § 1.15, 1.19 (t, t, 3H), 1.23-1.25
(m, 6H), 1.74-1.79, 1.84-1.89 (m, m, 2H), 2.66, 2.76 (t, t, 2H), 2.86-3.03
(m, 3H), 3.30, 3.36 (t, t, 2H), 3.40-3.50 (m, 4H), 4.4, 4.61 (s, s, 2H), 5.55,
5.56 (s, s, 2H), 6.90-6.94 (m, 2H), 7.02-7.20 (m, 6H), 7.40 (¢, 1H), 7.57-
7.60 (m, 1H), 7.79-7.82 (m, 1H) y 8.15-8.18 (m, 1H).

3C NMR (rotémeros, 125 MHz, CDCL): & 15.15, 23.98, 27.78, 28.61,
30.93, 31.01, 33.73, 35.07, 35.38, 43.86, 44.13, 47.96, 51.26, 66.06, 66.22,
66.82, 67.98, 68.13, 114.77, 126.03, 12638, 126.72, 12697, 127.90,
129.31, 131.31, 132.88, 133.23, 133.39, 133.84, 134.56, 140.30, 140.38,
147.71, 148.05, 156.90, 170.48, 173.02 y 173.26.
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Ejemplo 10
a) N-(2,4-difluorobencil }-N-propilamina

2,4-Difluorbenzaldehido (1.003 g, 7.055 mmol) se disolvié en metanol (5
ml). Se agreg6 ortoformato de trimetilo (5 ml). A continuacién se agregé
propilamina (401 mg, 6.784 mmol) y se siguié por écido acético (0.2 ml).
Luego de 1 hora, se agregé DCM (5 ml) y se siguié por borohidruro con
soporte polimérico (2.5mmol/g, 5.42 g, 13.55 mmol). La muestra se agito a
temperatura de la sala durante 4 dias y luego se filtr6. El filtrado se
evapord. El residuo se disolvi6 en acetonitrilo, se dividié luego en dos
porciones y se cargé en dos columnas (ISOLUTE®PRS, 10g/70 ml,
humectadas con acetonitrilo). Se eluyd con acetonitrilo, luego metanol y
luego metanol (NH; sat.). Las fracciones del producto se combinaron y se
evaporaron. Se obtuvo un producto oleoso (892 mg), rendimiento 71%.

'H NMR (400 MHz, CDCL;): § 0.91 (t, 3H), 1.47-1.56 (m, 2H), 2.57 (t, 2H),
3.79 (s, 2H), 6.75-6.85 (m, 2H) y 7.27-7.33 (m, 1H).

b) N-(2.4-difluorobencii)-3(4-hidroxifenil}-N-propilpropanamida

Acido 3-(4-Hidroxifenil)propionico (245 mg, 1.474 mmol) en DMF (5 ml)
se enfrié un bafio helado. Se agregé N-(2,4-difluorobencil)-N-
propilamina (300.4 mg, 1.622 mmol) y luego TBTU (521 mg, 1.622 mmol)
seguido por DIPEA (400 mg, 3.096 mmol). La mezcla se agité a
temperatura de la sala de un dia para otro. Se agregé solucién acuosa de
carbonato hidrogenado de sodio (sat.). La mezcla se extrajo con acetato de
etilo (x2). Los extractos se combinaron y se secaron (sulfato de magnesio)
y sc evaporaron. Cromatografia del residuo en una columna (ISOLUTE®
S1, 5g/25 ml) usando DCM/heptano (50:50), DCM y luego MeOH/DCM
(1:99, luego 2:98) como eluente produjo 336 mg del producto deseado,
rendimiento 68%.

W\
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'H NMR (rot&meros, 300 MHz, CDCl;): 5 0.82-0.88 (m, 3H), 1.45-1.58 (m,
2H), 2.59, 2.65 (t, t, 2H), 2.88-2.98 (m, 2H), 3.11, 3.27 (1, t, 2H), 4.40, 4.59
(s, s, 2H), 6.71-7.03 (m, 6H), 7.07-7.16 (m, 1H) y 7.79 (s, br, 1H).

N-(2,4-Difluorobencil)-3-(4-hidroxifenil)-N-propilpropanamida (290 mg,
0.87 mmol) se disolvié en acetonitrilo (10 ml). Se agregé éster metilico de
acido 2-bromometil-benzoico (209 mg, 0.913 mmol) seguido por carbonato
de potasio anhidro (180 mg, 1.305 mmol). La mezcla se calent6 a reflujo
de un dia para otro y luego se evapord a sequedad. Se agregaron agua y
acetato de etilo y las dos fases se separaron. Se secd la fase orgénica
(sulfato de magnesio) y se evapord. Cromatografia del residuo en una
columna (ISOLUTE®SI, 20g/70ml) usando DCM y luego MeOH/DCM
(1:99) como eluente produjo 184 mg del producto deseado, rendimiento
44%.

'H NMR (rotémeros, 500 MHz, CDCl;): 5 0.85-0.92 (m, 3H), 1.52-1.60 (m,
2H), 2.61, 2.68 (t, t, 2H), 2.95-3.01 (m, 2H), 3.15, 3.32 (t, t, 2H), 3.92, 3.93
(s, s, 3H), 4.45, 4.62 (s, s, 2H), 5.51, 5.52 (s, s, 2H), 6.77-6.86 (m, 2H),
6.92-6.99, 7.23-7.27 (m, m, 3H), 7.12, 7.16 (d, d, 2H), 7.38-7.42 (m, 1H),
7.57 (t, 1H) 7.78 (d, 1H) y 8.04-8.07 (m, 1H).

d) Acido 2-[(4-{3-[(2.4-difluorobencil il)amino]-3-ox il }fenoxi
metillbenzoico

Una mezcla de metil 2-[(4-{3-[(2,4-difluorobencil)propil)amino]-3-
oxopropil } fenoxi)-metil]benzoato (0.184 g, 0.382 mmol) e hidréxido de
litio (0.018 g, 0.76 mmol) en THF (2 ml) y agua (2 mi) se calentd a 150
grados durante 7 minutos. La mezcla se diluyd con agua, se acidificé con
4cido clorhidrico y se extrajo con cloruro de metileno. Los extractos
combinados se secaron con sulfato de magnesio y se evaporaron para
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producir dcido 2-[(4-{3-[(2,4-difluorobencilXpropil)amino}-3-oxopropil }
fenoxi)metil]benzoico.

'HNMR (400 MHz, CDCl,): 5 0.85 (t, 3), 1.4-1.6 (m, 2), 2.6-2.7 (m, 2), 2.9-
3.0 (m, 2), 3.05-3.15 y 3.25-3.35 (multipletes, rotimeros, 2), 4.4 y 4.6
(singletes, rotAmeros, 2),

5.5 (m, 2), 6.7-6.8 (m, 2), 6.9-7.0 (m, 2), 7.05-7.2 (m, 2), 7.4 (t, 1), 7.6 (t, 1),

7.8(d, 1), 8.15(d, 1).

Ejemplo 11
a) Metil 2-({[4-(2-{etil[4-(trifluorometil)bencillamino}-2-oxoetil)fenilltio

metil)benzoato

Etil [4~(trifluorometil)bencil]amina (284 mg, 1.40 mmol) y 4cido (4-{[2-
(metoxicarbonil)bencilltio} fenil)acético (443 mg, 1.40 mmol, véase
Ejemplo 2 b) se mezclaron en DMF (15 ml). Se agregé TBTU (472 mg,
1.47 mmol) y luego DIPEA (190 mg, 1.47 mmol). La mezcla se agit6 a
temperatura de la sala durante 1 hora. Se agregé EtOAc (20 ml). La
mezcla se lavd entonces con solucién acuosa de carbonato hidrogenado de
sodio (sat.), 1% HCI, agua (x2) y salmuera, se sec6 con sulfato de magnesio
y se evapord. Quedd el compuesto del titulo (663 mg), rendimiento 94%.
'H NMR (rotédmeros, 500 MHz, CDCl,): 5 1.08-1.15 (m, 3H), 3.31, 3.45 (q,
q, 2H), 3.63, 3.76 (s, s, 2H), 3.92 (s, 3H), 4.52-4.66 (m, 4H), 7.09-7.40 (m,
8H), 7.56, 7.62 (d, d, 2H) y 7.94 (d, 2H).

Metil 2-({[4-(2- {etil[4-(triflucrometil)bencil]Jamino}-2-oxoetil)fenil]

tio}metil) benzoato (640 mg, 1.276 mmol) se disolvié en THF (20 ml). Se °

agregd hidroxido de litio (61 mg, 2.552 mmol) en agua (10 ml). La mezcla
se agité a temperatura de la sala y la reaccién fue seguida por LC-MS.

g
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Después de 24 horas, se agregaron més hidréxido de litio (30 mg) y agua
(10 ml). Luego de un total de 70 horas, la LC-MS mostr6 que la reaccién
habia concluido. La mezcla se evapord para retirar THF. El residuo se lavé
con éter dietilico, luego se acidifico con 10% HCI, pH=2, y se extrajo con
EtOAc (x2). Los extractos se combinaron y se lavaron con salmuera, se
secaron con sulfato de magnesio y se evaporaron. Cromatografia del
residuo en una columna (ISOLUTE SI, 5g/25 ml), usando DCM y luego
MeOH/DCM (0.5:99.5, luego 1:99) como eluente, produjo el compuesto del
titulo (510 mg), rendimiento 82%.

"H NMR (rotémeros, 300 MHz, CDCl,): 8 1.07-1.15 (m, 3H), 3.31, 3.45 (g,
q, 2H), 3.64, 3.77 (s, s, 2H), 4.54 (s, 2H), 4.55, 4.66 (s, s, 2H), 7.05-7.40
(m, 8H), 7.55, 7.60 (d, d, 2ZH) y 7.97 (d, 2H).

3C NMR (rotémeros, 75 MHz, CDCl;): 5 12.60, 13.80, 38.17, 38.25, 40.00,
40.44, 41.63, 42.40, 47.94, 50.61, 118-134 (multiplete complejo), 140.32,
140.70, 141.50, 170.48 171.20.

Ejemplo 12

a) N-(2-Fluorobencil)etanamina (0.554 g, 3.615 mmol) se disolvié en
DMF (10 ml). Se agregd écido (4-hidroxifenil)acético (0.500 g, 3.286) y la
mezcla se enfri6 a 0°C. Se agregaron N-[(LH-1,2,3-benzotriazol-1-
iloxi)(dimetilamino)metilen]-N-metilmetanaminio tetrafluoroborato (1.161
& 3.615 mmol) y N-etil-N,N-diisopropilamina (0.892 g, 6.901 mmol). La
solucién se agité de un dia para otro a temperatura de la sala. Se agregd
EtOAc (20 ml) y la fase orgénica se lavd con dos porciones de Na,CO3 (2
X 20 ml, aq.). La fase orgénica se sec6 (MgSO,) y el disolvente se retird
por evaporacién. El crudo se purificé por HPLC preparativa (iniciada con
acetonitrilo isocratico/solucion amortiguadora 60/40 y luego se aument? la
concentracién de acetonitrilo a 100%, la solucién amortiguadora fue -una
mezcla de acetonitrilo/agua 10/90 y acetato de amonio (0.1 M, columna
KR-100-7-C8, 50 mm X 250 mm, flujo 40 ml/min). Se agruparon las
fracciones que contenian el producto, y el acetonitrilo se retird por
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evaporacion. Se agreg6é EtOAc (10 ml) y la fase orgénica se lavé con dos
porciones de salmuera y se secé (MgSO,) y el disolvente se retiré por
evaporacion para producir 0.69 g de N-etil-N{(2-fluorobencil)-2-(4-
hidroxifenil)acetamida (rendimiento 73.1%).

'HNMR (Rotimeros, 500 MHz, CDCl;): § 1.12 (m, 3H), 3.35-3.5 (m, 2H),
3.62-3.72 (m, 2H), 4.57-4.78 (m, 2H), 6.7 (t, 2H), 6.98-7.38 (m, 6H).

b) N-Etil-N-(2-fluorobencil)-2-(4-hidroxifenil)acetamida (0.381 g, 1.327
mmol) y metil 2-(bromometil)benzoato (0.334 g, 1.460 mmol) se
disolvieron en acetonitrilo (10 ml) y se agregd carbonato de potasio (0.367
g, 2.654 mmol). La mezcla se agité a 65° C durante tres horas. Cuando se
consumié la N-etil-N-(2-fluorobencil)-2-(4-hidroxifenil)acetamida, se
agregd PS-trisamina (0.3 eqv) y la solucién se agitd de un dia para otro a
temperatura de la sala. El polimero se extrajo por filtracion y se eliminé
acetonitrilo por evaporacién. Se agregé EtOAc (10 ml) y la fase orgénica
se lavo con dos porciones de agua, se secé (MgSO,) y el disolvente se retiré
por evaporacion para producir 0.545 g de metil 2-[(4-{2-[etil(2-
fluorobencil)amino]-2-oxoetil } fenoxi)metil]benzoato (rendimiento 94.3%).
'HNMR (Rotémeros, 300 MHz, CDCl;): & 1.12 (m, 3H), 3.23-3.35 (m, 2H),
3.6-3.75 (m, 2H), 3.88 (s, 3H), 4.45-4.70 (m, 2H), 5.45 (s, 2H), 6.84-7.35
(m, 9H), 7.5 (t, 1H), 7.72 (d, 1H), 8.0 (d, 1H).

c) Metil 2-[(4-{2-[etil(2-fluorobencil)amino]-2-oxoetil } fenoxi)metil]-
benzoato (0.545 g, 1.251 mmol) se disolvié en EtOH (5 ml) y se agregé
hidréxido de potasio (0.105 g, 1.877 mmol). La reaccion se efectud en un
homo microondas de un solo n6édulo (7 min, 150° C). El desarrollo se
efectud retirando el solvente por evaporacion, adicién de HCI (20 ml, 1 M)
y la fase acuosa se lavé con dos porciones de EtOAc (20 ml). Se agruparon
las fases orgénicas y el disolvente se retir6 por evaporacion. El crudo se
purific6 por HPLC preparativa (comenzando con acetonitrilo
isocrdtico/solucién amortiguadora 60/40 y luego se aument6 Ia
concentracién de acetonitrilo a 100%, la solucion amortiguadora fue una
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mezcla de acetonitrilo/agua 10/90 y acetato de amonio (0.1 M, columna
KR-100-7-C8, 50 mm X 250 mm, flujo 40 ml/min). Se agruparon las
fracciones que contenian el producto y el acetonitrilo se retir6 por
evaporacion. Se agregdé EtOAc (10 ml) y la fase orgénica se lavé con dos
porciones de salmuera y se secd (MgSO,). El disolvente se retird por
evaporacion para producir 0.124 g de acido 2-[(4-{2-[etil(2-fluorobencil)
amino]-2-oxoetil }fenoxi)metil]benzoico (23.5%).

'HNMR (Rotémeros, 500 MHz, CDCl,): & 1.12 (m, 3H), 3.25-3. 5 (m, 2H),
3.65-3.8 (m, 2H), 4.5-4.75 (m, 2H), 5.52 (m, 2H), 6.84-7.45 (m, 9H), 7.55
(t, 1H), 7.78 (d, 1H), 8.13 (d, 1H).

Ejemplo 13

benzoico.

a) N~(2-Fluorobencil)etanamina (0.554 g, 3.615 mmol) se disolvié en
DMF (10 ml). Se agreg6 écido3-(4-hidroxifenil)propanoico (0.546 g, 3.286
mmol) y la mezcla se enfri6 a 0°C. Se agregaron N-[(1H-1,23-
benzotriazol-1-iloxi)dimetilamino)-metilen]-N-metilmetanaminio
tetrafluoroborato (1.161 g, 3.615 mmol) y N-etil-N,N-diisopropilamina
(0.892 g, 6901 mmol). La solucién se agitd de un dia para otro a
temperatura de la sala. Se agregd EtOAc (20 ml) y la fase orgénica se lavo
con dos porciones de Na;CO; (2 X 20 ml, aq.). La fase orgénica se seco
(MgSO,) y el disolvente se retiré por evaporacion. El crudo se purificé por
HPLC preparativa (iniciando con acetonitrilo isocritico/solucién
amortiguadora 60/40 y luego se aument6 la concentracién de acetonitrilo a
100%, la solucién amortiguadora fue una mezcla de acetonitrilo/agua 10/90
y acetato de amonio (0.1 M, columna KR-100-7-C8, 50 mm X 250 mm,
flujo 40 mi/min). Se agruparon las fracciones que contenian el producto y
el acetonitrilo se retir6 por evaporacién. Se agregd EtOAc (10 ml) y la fase
orgdnica se lavé con dos porciones de salmuera y se seco (MgSO4) y luego
el disolvente se elimind por evaporacion para producir 0.803 g de N-etil-N-
(2-fluorobencil)-3-(4-hidroxifenil)propanamida (rendimiento 81.1%).

W«
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'HNMR (Rotimeros, 500 MHz, CDCLy): 5 1.1 (m, 3H), 2.58-2.72 (m, 2H),
2.83-3.0 (m, 2H), 3.2-3.5 (m, 2H), 4.45-4.7 (m, 2H), 6.78 (t, 2H), 6.95-7.35
(m, 6H). AN

b) N-Etil-N-(2-fluorobencil)-3-(4-hidroxifenil)propanamida (0.400 g,
1.327 mmol) y metil 2-(bromometil)benzoato (0.334 g, 1.460 mmol) se
disolvieron en acetonitrilo (10 ml) y se agregé carbonato de potasio (0.367
g, 2.654 mmol). La mezcla se agité a 65° C durante tres horas. Cuando se
consumid la N-etil-N~(2-fluorobencil)-2-(4-hidroxifenil)acetamida, se
agregd PS-trisamina (0.3 eqv) y la solucién se agité de un dia para otro a
temperatura de la sala. El polimero se extrajo por filtracién y el acetonitrilo
se eliminé por evaporacién. Se agregé EtOAc (10 ml) y 1a fase orgénica se
lavé con dos porciones de agua, se secd (MgSOy) y el disolvente se retird
por evaporacién. Se agregé EtOAc (10 ml) y la fase orgénica se lavé con
dos porciones en agua, se sec6 (MgSO,) y el disolvente se retiré por
evaporacion. El crudo se purificé por HPLC preparativa (iniciando con
acetonitrilo isocrdtico/solucién amortiguadora 60/40 y luego se aumentd la
concentracién de acetonitrilo a 100%, la solucién amortiguadora fue una
mezcla de acetonitrilo/agua 10/90 y acetato de amonio (0.1 M, columna
KR-100-7-C8, 50 mm X 250 mm, flujo 40 ml/min). Se agruparon las
fracciones que contenian el producto y el acetonitrilo se retiré por
evaporacién. Se agregé EtOAc (10 ml) y la fase organica se lavé con dos
porciones de salmuera y se secé (MgSO,). El disolvente se retird por
evaporacion para producir 0454 g de metil 2-[(4-{3-[etil(2-
fluorobencil)amino]-3-oxopropil } fenoxi)metil]-benzoato (rendimiento
76.1%).

'HNMR (Rotémeros, 400 MHz, CDCl;): 5 1.08 (m, 3H), 2.52-2.68 (m, 2H),
2.9-3.03 (m, 2H), 3.18-3.45 (m, 2H), 3.88 (s, 3H), 4.45-4.7 (m, 2H), 5.45 (s,
2H), 6.82-7.28 (m, 8H), 7.36 (t, 1H), 7.53 (t, 1H), 7.73 (d, 1H), 8.0 (d, 1H).

c) Metil 2-[(4-{3-[etil(2-fluorobencil)amino]-3-oxopropil } fenoxi)metil]-
benzoato (0.454 g, 1.001 mmol) se disolvié en EtOH (5 ml) y se agregd
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hidréxido de potasio (0.085 g, 1.514 mmol). La reaccién se efectud en un
homo microondas de un solo nédulo (7 min, 150° C). EIl desarrollo se
efectud retirando el disolvente por evaporacién, adicién de HCI (20 ml, 1
M) y la fase acuosa se lavd con dos porciones de EtOAc (20 ml). Se
agruparon las fases orgénicas y el disolvente se retiré por evaporacién. El
crudo se purific6 por HPLC preparativa (iniciando con acetonitrilo
isocrédtico/soluciébn amortiguadora 60/40 y luego se aumentd la
concentracién de acetonitrilo a 100%, la solucién amortiguadora fue una
mezcla de acetonitrilo/agua 10/90 y acetato de amonio (0.1 M, columna
KR-100-7-C8, 50 mm X 250 mm, flujo 40 ml/min). Se agruparon las
fracciones que contenian el producto y el acetonitrilo se retird por
evaporacion. Se agregé EtOAc (10 ml) y la fase orgédnica se lavé con dos
porciones de salmuera y se secd (MgSO,). El disolvente se retiré por
evaporacion para producir 0.079 g de é4cido 2-[(4-{3-[etil(2-
fluorobencil)amino]-3-oxopropil}-fenoxi)metil]benzoico (18.0%).

'HNMR (Rotémeros, 500 MHz, CDCl;): § 1.12 (m, 3H), 2.60-2.75 (m, 2H),
3.03 (m, 2H), 3.23-3.50 (m, 2H), 4.45-4.73 (m, 2H), 5.57 (s, 2H), 6.88-7.35
(m, 8H), 7.41 (t, 1H), 7.60 (t, 1H), 7.80 (d, 1H), 8.18 (d, 1H).

Los siguientes Ejemplos se prepararon en una manera similar.

Acido 2-{[(4-{2-[(4-clorobencilXetil}Jamino]-2-oxoetil } fenil }tio]metil }
benzoico.

Actividad Biologica

Formulaciones

Los compuestos se disolvieron en DMSO para obtener soluciones madre de
16 mM. Antes de los andlisis, las soluciones madre se diluyeron aiin més
en DMSO y medio de cultivo.
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PRODUCTOS QUIMICOS Y REACTIVOS GENERALES

El reactivo para ensayo de luciferasa se adquiri6 de Packard, USA. Las \
enzimas de restriccién fueron de Boehringer y la Vent polimerasa de New
England Biolabs.

ESTIRPES CELULARES Y CONDICIONES DEL CULTIVO DE
CELULAS

U2-0S, (sarcoma osteogénico humano) se adquirié de ATCC, USA. Las
células se expandieron y se volvieron a congelar en lotes de 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 fetal bovino, a 5% CO,. Se utiliz solucién salina
amortiguada con fosfato (PBS) sin adicién de calcio o magnesio. Todos los
reactivos para el cultivo de las células fueron de Gibco (USA) y las placas
para cultivo de células de 96 pozos se adquirieron de Wallach.

CONSTRUCTOS DE PLASMIDO PARA EXPRESION HETEROLOGA
Se llevaron a cabo técnicas estindar de ADN recombinante como se
describe por Ausubel (7). El vector indicador de luciferasa, pGL5UAS (el
clon consta de cinco copias de la secuencia de fijacidon GAL4 DNA,
5'-CGACGGAGTACTGTCCTCCGAGCT-3", clonada en los sitios
Sacl/Xhol del pGL3-Promoter (Promega). Rl framento Sacl/Xhol que
portaba los sitios UAS se construy6 usando oligonucleétidos traslapantes
hibridados.

Los vectores de expresién utilizados se basan en pSG5 (Stratagene). Todos
los vectores contienen un fragmento EcoRI/Nhel que codifica el dominio de
fijacién de ADN de GAL4 (que codifica posiciones de aminodcidos 1-145
del niimero de acceso a la base de datos P04386) seguido por una fusién de
insercién a un fragmento que codifica la secuencia de localizacién nuclear

del antigeno T del Polyoma Virus. Las secuencia de localizacién nuclear se
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construyé usando oligonucledtidos traslapantes hibridados que crean.
extremos pegajosos Nhel/Kpnl
(5'-CTAGCGCTCCTAGAAGAAACGCAAGGTTGGTAC-3%). Los
dominios de fijacion de ligando de PPARa humano y de ratén y PPARy de
humano y de ratén se amplificaron por PCR como fragmentos Kpnl/BamHI
y se clonaron en la insercién al dominio de fijacion de ADN GAL4 y la
secuencia de localizacién nuclear. La secuencia de todos los constructos de
pldsmido utilizadas se confirmaron por secuenciacion.

Los siguientes vectores de expresiébn se utilizaron para transfecciones
transitorias:

vector subtipp  PPAR | referencia de secuencia’
codificado
pSGGALhPPa | PPARc humano |S74349, nt 625-1530
pSGGALmPPa | PPARa de ratén | X57638, nt 668-1573
pSGGALIWPPg | PPARy humano U63415,nt 613-1518
pSGGALmPPg | PPARY de ratén U09138, nt 652-1577

| se refiere a posiciones de nucledtidos de entrada a la base de datos
usados para expresar el dominio de fijacién de ligando.

TRANSFECCIONES TRANSITORIAS

Cepas congeladas de células de nimero de pasaje seis se descongelaron y se
expandieron 2 nimero de pasaje ocho antes de las transfecciones. Se
trataron con ftripsina las células confluyentes, se lavaron y se
microgranularon por centrifugacién a 270xg durante 2 minutos. El
microgranulo de células se resuspendié en PBS frio a una concentracion de
células de alrededor de 18 x 10° células/ml. Luego de la adicién de ADN,
la suspensién de células se incubé en hielo durante aproximadamente 5
minutos antes de la electroporacion a 230 V, 960 pF en Biorad’s Gene
Pulser™ en lotes de 0.5 ml. Se agregd un total de 50 pg ADN a cada lote
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de 0.5 ml células, lincluyendo 2.5 pg de vector de expresion, 25 pg de
vector indicador y 22.5 ug de ADN no especifico (pBluescript, Stratagene).

Luego de la electroporacidn, las células de siluyeron a una concentracion de
320.000 células/ml en DMEM sin rojo fenol, y aproximadamente 25.000
céldas/pozo se sembraron en placas de 96 pozos. Con el fin de permitir
que las células se recuperaran, las placas sembradas se incubaron a 37°C
durante 3-4 horas antes de la adicién de los compuestos de prueba. En los
andlisis para deteccién de PPARa, el medio de las células se suplementd
con suero fetal bovino (FCS) filtrado en resina-carbén con el fin de evitar
activacién de fondo por los componentes de acido graso del FCS. El FCS
filtrado en resina-carbén fue como sigue: para 500 ml de FCS inactivado
por calor, se agregaron 10 g de carbon y 25 g Resina de Intercambio de
Aniones Grado Analitico Bio-Rad (Bio-Rad Analytical Grade Anion
Exchange Resin) malla 200-400, y la solucion se mantuvo en un agitador
magnético a temperatura de la sala de un dia para otro. Al dia siguiente, el
FCS se centrifugb y se repitid el procedimiento de filtrado durante 4-6
horas. Luego del segundo tratamiento, el FCS se centrifugd y el filtro se
esterilizé con el fin de eliminar los remanentes de carbén y resina.

PROCEDIMIENTO DE ANALISIS

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

compuesto de prueba para dosis finales.

Luego del ajuste de la cantidad de medio de células a 75 pl en cada pozo,
se agregaron 50 pul de solucién del compuesto de prueba. Células
transfectadas transitoriamente se expusieron a los compuestos durante
alrededor de 24 horas antes de que se realizara el andlisis de deteccién de la
luciferasa. Para anélisis de luciferasa, se agregaron manualmente 100 pul de

WA
\
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reactivo de andlisis 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

La TZD pioglitazona se emple6 como sustancia de referencia para la
activacion del PPARy humano y de ratén. Se usd é4cido 5,8,11,14-
eicosatetrayénico (ETYA) como sustancia de referencia para el PPARa

humano.

Célculos y andlisis _

Para ¢l célculo de los valores EC50, se establecié una curva concentracion-
efecto. Los valores utilizados se derivaron del promedio de dos o tres
mediciones independientes (luego de restar el valor promedio del fondo) y
se expresaron como el porcentaje de la activacién méxima obtenida por el
compuesto de referencia. Los valores se trazaron contra el logaritmo de la
concentracion del compuesto de prueba. Los valores EC50 se estimaron
por intercalacion lineal entre los puntos de los datos y calculando la
concentracién requerida para lograr 50% de la activacién méxima obtenida
por el compuesto de referencia.

Los compuestos de Formula I tienen una ECyy de menos de 50umol/] para
PPARa y los compuestos preferidos tienen una ECsy de menos de Sumol/l.
Por ejemplo, las ECss de algunos de los Ejemplos para PPAR alfa humano

son:
Ejemplo 5 0.163umol/l;
Ejemplo 10 0.168umol/l;
Ejemplo 11 0.026pmol/l; y

Ejemplo 15 0.027umol/l.
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Reivindicaciones

1. Un compuesto de férmula I
_& J'l\/ @\ ? X

endondenes0,162yR!’ representa halo, un grupo C,4zlquilo el cual se
sustituye de manera opcional por uno o mas fluoro, un grupo C,4alcoxi, el
cual se sustituye de manera opcional por uno o més fluoro y en donde
cuando n es 2 los sustituyentes R' pueden ser los mismos o diferentes;

R? representa un grupo C,salquilo que se interrumpe de manera opcional
por oxigeno

Y esti ausente o representa metileno; y

XesO06S;

y sus sales farmacéuticamente aceptables y proféarmacos.

2. Un compuesto de acuerdo con la reivindicacién 1 en la cual X es O.
3. Un compuesto de acuerdo con la reivindicacién 1 en la cual X es S.

4. Un compuesto de acuerdo con cualquier reivindicacién precedente en la
cual Y es metileno.

5. Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1, 2
6 3 en lacual Y estd ausente.



6. Un compuesto de acuerdo con cualquier reivindicacién precedente en la
cual R' es halo, un grupo C,4alquilo o un grupo C,_alcoxi ynes0,162.

7. Un compuesto de acuerdo con cualquier reivindicacién precedente en la
cual R' es fluoro, metoxi, o isopropilo cuandon es 1 6 2.

8. Un compuesto de acuerdo con cualquier reivindicacién precedente en la
cualnes 0.

9. Un compuesto de acuerdo con cualquier reivindicacién precedente en la
cual R? representa un grupo Cs ;alquilo.

10. Un compuesto seleccionado de:

acido 2-[(4- {3-[bencil(hexil)amino]-3-oxopropil } fenoxi)metil]benzoico;
dcido 2-{[(4-{2-[(2,4-difluorobencil)(heptil)amino]}-2-oxoetil } fenil)tio]
metil }benzoico;

dcido 2-[(4-{2-[bencil(hexil)amino]-2-oxoetil } fenoxi)metilJbenzoico;

dcido 2-{(4-{2-[(2,4-difluorobencil)(heptil)amino]-2-oxoetil } fenoxi)metil]
benzoico;

dcido 2-[(4-{3-[(2,4-difluorobencil)(heptil)Jamino]-3-oxopropil } fenoxi)
metil]benzoico;

dcido 2-{{(4-{3-[(2,4-difluorobencil}(heptil)amino]-3-oxopropil } fenil)tio]
metil }benzoico;

dcido 2-[(4-{3-[butil(2,3-dimetoxibencil)amino]-3-oxopropil } fenoxi)metil]
benzoico;

dcido  2-[(4-{3-[(2,3-dimetoxibencil)(heptil)}-amino]-3-oxopropil } fenoxi)
metil]benzoico; -

dcido 2-[(4-{3-[(3-etoxipropil}(4-isopropilbencil)amino]-3-oxopropil }
fenoxi)metil]-benzoico;

écido 2-[(4-{3-[(2,4-difluorobencilpropil)amino]-3-oxopropil } fenoxi)
metil]benzoico;

dcido 2-[(4-{2-[etil(2-fluorobencil)amin ]-2-oxoetil} fenoxi)metilJbenzoico;

U
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dcido 2-[(4-{3-[etil(2-fluorobencilJamino]-3-oxopropil } fenoxi)metil]

benzoico;

acido  2+({[4~(2-{etil[4-(trifluorometil)bencil]amino}-2-oxoetil)fenil]tio} -
metil)benzoico;

écido 2-{[(3-{2-[(2,4-difluorobencil)}(heptil)amino]-2-oxoetil } fenil)tio]
metil}benzoico; y

écido 2-{[(4-{2-[(4-clorobencil)(etil)amino]-2-oxoetil } fenil)tio}metil }
benzoico y sus sales farmacéuticamente aceptables.

11.  Un compuesto de acuerdo con la reivindicacion 2 seleccionado de:
dcido 2-[(4-{3-[bencil(hexil)amino]-3-oxopropil } fenoxi)metil]benzoico;
dcido 2-[(4-{2-[bencil(hexil)amino]-2-oxoetil } fenoxi)metiljbenzoico;

dcido  2-[(4-{2-[(2,4-difluorobencil)(heptil)amino]-2-oxoetil } fenoxi)metil]
benzoico;

dcido 2-[(4-{3-[(2,4-difluorobencil)(heptil)Jamino]-3-oxopropil } fenoxi)
metil]benzoico;

dcido 2-[(4-{3-[butil(2,3-dimetoxibencil)amino]-3-oxopropil } fenoxi)metil]
benzoico;

gcido  2-[(4-{3-[(2,3-dimetoxibencil)(heptil)-amino}-3-oxopropil } fenoxi) .

metil]benzoico;

écido 2-[(4-{3-[(3-etoxipropil {4-isopropilbencil)amino]-3-oxopropil }
fenoxi)metil]-benzoico;

dcido 2-[(4-{3-[(2,4-diflucrobencil Xpropil)amino]-3-oxopropil } fenoxi)
metil]benzoico;

dcido 2-[(4-{2-[etil(2-fluorobencil)amino]-2-oxoetil } fenoxi)metil]benzoico;
&cido 2-[(4-{3-[etil(2-fluorobencil)Jamino]-3-oxopropil } fenoxi)metil}
benzoico;

y sus sales farmacéuticamente aceptables.

12. Un compuesto de acuerdo con la reivindicacion 3 seleccionado de:
écido 2-{[(4-{2-[(2,4-difluorobencil Xheptil)Jamino]-2-oxoetil } fenil)tio]

metil }benzoico;

\\!
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dcido  2-{[(4-{3-[(2,4-difluorobencil)(heptil)amino}-3-oxopropil } fenil)tio]
metil }benzoico;

dcido  2<{{[4-(2-{etil[4-(trifluorometil)bencil]amino}-2-oxoetil)fenil]tio} -
metil)benzoico;

écido 2-{[(3-{2-[(2,4-difluorobencil)(heptil)amino]-2-oxoetil } fenil tio]
metil }benzoico; y

acido 2-{[(4-{2-[(4-clorobenciletil)amino]-2-oxoetil } fenil)tio]metil }
benzoico

y sus sales farmacéuticamente aceptables.

13. Una formulacién farmacéutica que comprende un compuesto de
acuerdo con cualquier reivindicacién precedente en mezcla con
coadyuvantes, diluyentes y/o vehiculos farmacéuticamente aceptables.

14. Un método de tratar o prevenir resistencia a la insulina que comprende
la administracién de un compuesto de acuerdo con una cualquiera de las

reivindicaciones 1 a 12 a un mamifero necesitado del mismo.
15.El uso de un compuesto de acuerdo con una cualquiera de las
reivindicaciones 1 a 12 en la manufactura de un medicamento para el

tratamiento de resistencia a la insulina.

16. Un proceso para preparar un compuesto de formula I que comprende
hacer reaccionar un compuesto de férmula II

i
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en la cual R, R’,XyYsoncomosedeﬁnenpreviamenteyPG
representa un grupo protector para un grupo hidroxi carboxilico con un
agente desprotector.

17. Un compuesto de formula II como se describe en la reivindicacién 16.

18. Un tratamiento de combinacién que comprende un compuesto de
acuerdo con una cualquiera de las reivindicaciones 1 a 12 en combinacion
con otro agente terapéutico que es Util en el tratamiento de trastornos
asociados con el desarrollo y evolucién de ateroesclerosis, hipertension,
hiperlipidemias, dislipidemias, diabetes y obesidad.
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i34 |Name ASTRAZENECA UK LIMITED
-5 |Address: 15 Stanhope Gate

London, Greater London W1K 1LNM
United Kingdom

fll-1-8 |Stats of nationality GB
Mi-1-7 | State of resldence GB
n-2 Applicant and/or Inventor
H-2-1 | Thia permon la: applicant and inventor
- k22 | Applicant for US only
l-2-4 |Name (LAST, Firat) LI, Lanna
N-2-6 |Acdrees: AstraZeneca R&D M8lndal
8=-431 83 Mélndal
Sweadean
Ni-2-8 |Stats of nationality SE
Hi-2-7 |State of residence BE
-1 Agant or common representative; or
addrass for correspandsnce
The person kientifled balow ks agent

heraby/has been appointed to act on
behalf of the sppiicant(s) befors the
comnpetent Intermational Authorities as:

V-1-1  |Name ASTRAZENECA
IV-1-2 | Address: Global Intellectual Property
Mereslide

Alderley Park e el
Macclesfleld, Cheshlre SK10 4TG
United Kingdom

V-1-3 | Telephane No. +44 1625 230148

IV-14  |Facsimie No. +44 1625 510752
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PCT REQUEST 100880-1
Dupiicate of original printed on 06.08.2003 12:10:42 PM
v Designation of Statas
V- Ragional Patsm AP: GH GM KE LS MW NZ 83D SL SZ TZ UG IM

{other kinds of protection or treaiment, If
any, are apacified betwean parenthescs
atter the designation(s) concamed)

ZW and any other State which is a
Contracting State of the Harare Protocol
and of the PCT

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

EP: AT BE BG CH&LI CY CZ DE DK EE Eﬂ_!‘I
FR GB GR HU IE IT LU MC NL PT RO 8SE SI
SK TR and any other State which is a
Contracting State of the European Patent
Conventlion 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

(other kinds of protection or treatment, It
any, are specified between

after the deaipnation(s) concamed)

a
&
5

N

d
1383808k
REANES2
SHAEDARIE
dRERAAR
SBREARE
HRERHERE
A8AEAR
SREEEH
dENGER
EEREHAN

v-&

Pracautionary Desaignstion Statement
In addition o the designations made
undar lems V-1, V-2 and V-3, the
applicant also makas under Rule 4.9(b)
all deaignations which would be
permitted under the PCT exxept any
designation(s) of the Starte{s) indicated
under ftem V-8 below. Tha appilcant
declares that those addiional
designations are subject to confirnation
and that any designation which ia not
cordfimmed before the expimtion of 15
months from the priorily date Is to be
regarded as withdrawn by the appiicant
at the expiration of that time limit.

V-8

Exelusion(s) from precautionary
dealgnations

vi-1

Vi-1-1
Vi-1-2
Vvi-1-3

Priority claim of eariler national
application
Filing date

Number
Country

20 June 2002 (20.06.2002)
0201935-4

~
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PCT REQUEST 100880-1 WO
Duplicate of original printed on 05.08.2003 12:10:42 PM
Vi-2 Priority claim of earlier national
application
Vi-2-1 |Flling dats 20 December 2002 (20.12.2002)
VI-22 | Number 0203826-3
Vi-2-3 |Country BE
ViF1  |international Searching Authority  |European Patent Office (EPO) (ISA/EP)
Vil Declarations Number of deciamtions - J
Viil-1 | Declaration as to the idéntity of the - r
inventor
Vill-2 |Declaration as to the applicant'’s -
entitenent, as at the intemational flling
date, 1o apply for and be grantsd a
Vil-3 |Declaration &s to the applicant’s -
entidement, as at the Intemational fling
dato, to claim the priority of the eariler
application
Vili-<4 |[Declaration of inventorship (only forthe | —
purposse of the designation of the
United States of America)
Vill-5 |Declaration as to non-prejudical -
disciosures or axeptions to lack of
novelty —
[+ Chack list number of shesats slectronic fle{s) attached
DX-1 Aequest (including declaration sheets} |5 -
X2 |Deecription 52 -
X3 [Claime r —
X4 |Abstract 1 EZABSTOO . TXT
X5 Drawings 0 -
X-7 TOTAL 62
Accompanying ltems - paper document(s) aitached alectronic flee) attached
X8 |Fee caloulation sheet v -
IX-8 Original aeparate power of attormeay v -
IX-13 | Priority document(s) Item(s) VI-1, VI-2 -
IX-17 |PCT-EASY disketts - Diskette
IX-19 |FAgure of the drawings which should
sccompany the abstract
IX-20 |Language of fliing of the International
appilcation ’ English
x-1 Signature of appBcant, agent or
common represantative
X-1-1  |Name ASTRAZENECA
X-1-2 | Name of signatory Thomas Kerr Miller
X-1-3 |Capaciy Agent

FOR RECEIVING OFFICE USE ONLY

10-1

Date of actual recaipt of the

purported Intemational application




5/5
PCT REQUEST 100880-1 WO
Duplicate of original printed on 05.08.2003 12:10:42 PM

10-2 Drawings:
10-2-1 | Received
10-2-2 |Not recaived
103 Correctad daie of actual receipt due

to later but timely recsived papers or

drawings completing the purported

Iinternational spplication

104 Date of timely receipt of tha recuired

corrections under PCT Article 11(2)
105 Intemational Ssarching Authority ISA/EP
108 Transmlital of search copy delayed

until search fee (s pald

FOR INTERNATIONAL BUREAU USE ONLY

11-1

Date of recelpt of the record copy by

the Intemational Bursau
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The demand nuist be filed directly with the competent International Preliminary Examining Aithortty or. y’m«mdm“m.
with the one chasen by the applicant. The full name or two-letter code of that Authority may be indicated by the applicant on the line befow:

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
international preliminary examination according to the Patent Coopcration Treaty and
hereby clects all cligible States (except where otherwisc indicated).

For International Preliminery Examining Authority use only

Identification of IPEA Date of receipt of DEMAND

Applicant’s or agent’s file reference
Box No.1 IDENTIFICATION OF THE INTERNATIONAL APPLICATION 100880-1 WO
International application Ne. [nternational filing date (dawmonih/vear) (Earlicat) Priority date {day/month/vear)
PCT/GB03/02584 17 June 2003 (17.08.2003) 20 June 2002 (20.08.2002)

Title of invention
ORTHO-SUBSTITUTED BENZOIC ACID DERIVATIVES FOR THE TREATMENT OF INSULIN
RESISTANCE

Box No. Il APPLICANT(S)

N and address: nams none; for d Telephone No.
il i gl i o +44 1625 230148
ASTRAZENECA AB

Facsimile No.
SE-151 85 Sbdertilje +46 8 553 28820
Sweden Teloprinter No.

Applicant’s registration No, with the Office

State (that is, country) of nationality: Swaie (that is, country) of residence:

SE

Name and address: (Family mme foliowed by given name; for a legal entity, fil officiol designation. The addrezs et inchude pastal cods and nams of cntry)
ASTRAZENECA UK LIMITED

15 Stanhope Gate

London

W1K 1LN

United Kingdom

State (that s, country) of nationality: State (that is, country) of residence:
GB GB

Name and address: (Fansly name followed by given name; for o legal endlty, full official designation. The addrexs st inchude postal code and name of country)
LI, Lanna

AstraZeneca R&D Mdindal

SE-431 83 Mbindal

Sweden

Statc (that is, couniry) of nationality: State (tha! is, couniry) of residence:
SE SE

m Further applicants are indicated on a continuation aheet.

Form PCT/AIPEA/401 (first sheet) (March 2001) See Notes io the demand form



International application No.

Sheet No. .2 PCT/GBO03/02584
Box No. [I1 AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPFONDENCE

The following person is agent D common representative
and E has been appoinied earlier and represcnts the applicani(s) also for international preliminary examination.
D is herchy appointed and any earlier sppointment of (an) agent(s)/common represcnlative is hercby revoked.
D is hereby inted, specifically for the procedure before the International Preliminary Examining Authority, in addition to

the agent(s representative appoimed eardier.

- . - fora - Tel No.
e B e v e o sk b of o) e 4o | 42 165 516036
Thomas Kerr MILLER e
ASTRAZENECA Fecsimile No. o882
Global Intellectual Property +46 8 553 268820
Mereside, Alderiey Park Teleprinter No.
Macclesfield,
ggeshim' SK10 4TG Agent’s registration No. with the Ofiice

Address for correspondence: Mark this check-box where no t or comumon representative is'has been inted and the
I:I wenhnveiluudmmdmhﬂielulspeeinladdxunmwhmnmndmeshouldbeunt. wPpo

Box No.lV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*

1. The spplicant wishes tho international preliminary examination to start on the basis of:
the international application as originally filed
the description 23 originally filed

as emended under Article 34

the claims as originally filed
as amended under Article 19 (together with any accompanying statement)

as amended under Article 34

OCed O

the drawings as originally filed
as amended under Article 34

00

2 D Tho spplicant wishes any emendment to the claims under Articlo 19 to be considered as reversed.

3 D The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months
from the priority date unless the International Preliminary Examining Authority recoives a copy of eny amendments made
under Article 19 or a notice from the applicent that he does not wish to make such amendments (Rule 69.1(d)). (This check-
bax may be marked only where the time limit under Article 19 has not yet expired)

* Whero oo check-box is marked, international preliminery exemination will start on the basis of the international application
as originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international application
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up & written opinion
or the international preliminary examination repart, as so amended.

m which is the language in which the international application was filed.

D which is the language of a translation furnished for the purposes of international search.

D which is the language of publication of the international application.

D which is the language of the translation (to be) funished for the purposes of international preliminary examination.

Box No.V ELECTION OF STATES

The applicant horeby elects all eligible States (that is, all States which have been designated and which are bound by Chapter Il of
the PCT)
excluding the following States which the applicant wishes not to elect:

Form PCT/IPEA/401 (second sheet) (March 2001) See Notes to the demand form
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Sheet No. 3. International application No. /
> PCT/GB03/02584
\
Box No. V1 CHECK LIST
The demand is accompanied by the following clements, in the language referred o in For [nternational Preliminary
Box No. IV, for the purposes of internationa] preliminary examination: Examining Authority usc only
received not received
1. translation of international application : sheots D D
2. amendments under Article 34 sheets | (|
3. copy (or, where required, translation) of
amendments under Article 19 : sheets (I I:I
4. copy (or, where required, translation) of
statement under Article 19 sheets D D
5. lefter : sheets O |
6. other specify) sheets D D
The demand is also accompanied by the item(s) marked below:
1.[R] fee calculation sheet 5.[] satement explaining lack of signamre
2.[] original separate power of attorney 6.[] sequence listing in computer readnble form

3.[] original general power of attomey 7. other Gapecifi):

4.[7] copy of general power of attorney,
referance number, if any:

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Naxt to each signalure, indicate the name of the persan signing and the capacily In whick the perzon signs (if such capacity is not olnvious from reading the demand).

Thomas Kerr MILLER et al
Global Intellectual Property, Patents, AstraZeneca AB

For International Preliminary Examining Authority use only

1. Date of actual receipt of DEMAND:

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

3 D The date of receipt of the demand is AFTER the expirution of 19 months D The applicant has been
) from the priority date and item 4 or 5, below, does not epply. informed accordingly.

4 D md;tt,esofmeiptofﬂiedenmﬂilWlTHlNﬂmperiodofI9mntlufmmtlmplioﬁtydlnlsutmdedbyvim\eof
. e 80.5.

5. D Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival
is EXCUSED pursusnt to Rule 82.

Fer International Bureau use only

Demand reccived from IPEA on:

Form PCT/IPEA/401 (last sheet) (March 2001) See Notes to the demand form
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APOSTILLA
(Convention de La Haye du 5 octobre 1961)
Pais: Suecia
El presente documento oficial
ha sido firmado por Anne-Marie Bonde
en su calidad de Notario Piblico

y lleva el timbre/sello de Notario Phblico en Estocolmo

Atestado
en Estocolmo 6. el 3 dediciembre de 2004
de Ministerio de Asuntos Exteriores
N° 8681

Timbre/Sello 10. Firma




100680-1P CO

ASSIGNMENT TRASPASO

The undersigned, abajo firmado H 'b
L], Lanna

domiciled in domiciliado en

AstraZeneca R&D M8indal, SE-431 83 Mdinduil,
Sweden

hereby state under oath to be the sole and true inventor decla bajo juramento ser Gnico y verdadero inventor

of de.
..

ORTHO-SUBSTITUTED BENZOIC ACID DERIVATIVES FOR THE TREATMENT OF INSULIN ~
RESISTANCE *,
state as well that assign, without reservations or Declar asimismo que ced y !
limitation, in favor of transf sin reserva ni limitacién, a favor de la

sociedad
AstraZeneca AB

a corporation organized and existing under the laws of organizada y existente de conformidad con la leves de
Sweden

domiciled in domiciliada en

SE-151 85 Sddertilje, Sweden

all rights inherent to said invention, and that the above Todos los derechos inherentes a dicha invenci6n y que la
mentioned corporation hereby is enabled to apply, in its citada sociednd queda facultada para solicitar en su
name, for the corresponding patent in the Republic of nombre la patente correspondiente en la Repiiblica de

Colombia. Colombia.
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CERTIFICADO NOTARIAL (INDIVIDUO)

Alos dos dfasdelmesde diciembre
2004, compareci
Notario Publico,

personalmente ante mi,

LANNA LI

uquien doy fé de conocer y me consta que

la  persona descrita y firmante
del documento que precede, declarado ante mi que
pb mismo para los fines y propGsitos que

CERTIFICADO NOTARIAL (INDIVIDUO)

Alos dias del mes de
2004, compareci  personalmente ante mi,
Notario Publico,

aquien doy fé de conocer y me consta que

ln persona  descrita  y firmante
del documento que precede, declarado ante mf que
otorga el mismo parn los fines y propdsitos que

cn €l se expresan.

100680-1P CO

NOTARIAL CERTIFICATE (INDIVIDUAL) \\-\

On this day of
2004 personally appeared before me, a Notary Public,

to me known and known to me to be the person

described in and who executed the foregoing document,

and duly acknowledged to me that
executed the same for the uses and purposes

therein expressed.

NOTARIAL CERTIFICATE (INDIVIDUAL)

On this day of
2004 personally appeared before me, a2 Notary Public,

to me known and known to me to be the person
described in and who executed the foregoing document,
and duly acknowledged to me that

executed the same fc;r the uses and purposes
therein expressed.
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TRADUCCION DE LOS SELLOS QUE SE ENCUENTRAN EN EL
DOCUMENTO DE CESION DE DERECHOS SOBRE LA INVENCION,
OTORGADO POR LANNA LI, A LA SOCIEDAD ASTRAZENECA AB,

DOMICILIADA EN $-151 85 SODERTALJE, SUECIA, DEL SUECO AL
CASTELLANO.

ANNE-MARIE BONDE
NOTARIO PUBLICO DE ESTOCOLMO



PODER

Yo (nosotros)

domiciliado{a) en

Nombro(amos) a: RAMIRO CASTRO DUQUE y/o JUAN
PABLO CADENA SARMIENTO vy/o BEATRIZ
JARAMILLO B.
da Bogoté, Colombla, apoderados verdaderos y legales
con poder especlal, amplio y suficlente, pera recabar
de las oficines y eutoridades colomblanas
administrativas, judicisles y de policfa, en cualquier
instancla o recurso, [a obtenclén de patentes de
Invencién, reglstros de marcas, disefios industriales,
modelos de utilidad, depdsltos de nombres comerclales
y onasilas, registroa de darechos de autor y contratos
sobre los mismos, abtencidn de certificados de
.obtentor de veriededes vegetslss, asl como sus
rdrrogas, renovaclanes, anoticlores de trespaso,
tembios de nombre y/o domicillo; elaborar, tramitar y
registrar contratos de licencia y licenclas de
cualesgulera clases; Intervenir como demandante o
como demandado en cualquler instencla y recurso ante
cuslquier Juez, corporaclén, funclionardo piblico o
autoridad sn acclones judiclales, adminlstrativas y de
.pollcla tales como: oposiciones al registro de marces;
acclones de ., caducldad, cancelacién -y nulldad;
acciones relvindicatorlas, ecclones derivadas de la
obtencién o explotacidn de lcencles; acclones de
compatencla desleal; démandas penales; acclones de
indemnizecién de perjulcios, reclamos y observaciones
& solicitudes de pstentes, disefios Industriales, modelos
de utifidad, en al ejercicio de medidas cautslarses y an
otras accionas o0 medidaa similares.

A este ofecto, lofs) facultolamos) pera elevar
solicitudes, formuler descripclones, enmiendas,
rotestas, decisracionss, oposicionas, cencelsciones,
ulidades, apelacionea y reclamos; pagar impuestos,
cuotas y gravimenses prescritos por la ley; renunciar o
degistir s derschoa concedidos o en curso de
concesidn; reclblr tods clase de documentos y valores,
dando el descargo respectivo, y, en general, paru dar

Intmsaal, con todas las demds f ultnan ﬂgﬂ*% '

30 mc

Este poder comprende la facultgk
confirmar en mi (nuastro) nomifre
como la facultad de desistir, transigr~eoud
I|| de sustitulrlo en todo o en part.e y
sustituclones. Asimismo nombro{amos) a:
CASTRO DUQUE vy/o JUAN PABLO CADENA
SARMIENTO y/o BEATRIZ JARAMILLO §.
domiclliado{s} en la Carrera 7 No. 18-56 Plso B, mis
(nueatros) apoderados en Colombis, con facultades
pera reclbir notificacionss y designer apoderados
judicisiss o extrajudiclales.

Otorgado y fiimado en

[
hoy de de 200_
Firma

Nombre

' Brigard & Castro. | N(’

BOGOTA - COLOMBIA

Tile Director, IP Services

POWER OF ATTORNEY
} (We) ASTRAZENECA AB

domiclied In §2-I31-Sodertalie, Sweden

Heraby appoint RAMIRO CASTRO DUQUE and/or
JUAN PABLO CADENA SARMIENTO and/or BEATRIZ
JARAMILLO S.
of Bogot#, Colombla, my {our) true and lawiul
attorneye with special, ample and sufficlent power to
obtaln from the Colomblan administrative, judicial and
police offices end authorities, In any instance,
privilages of patents of Invention, regletration of
trademarke, Industrial deslgns and utllity modals;
raglstration of commercial nemes and emblems,
regiatration of copyright and contracts related thereto,
cartificates of obtalners of vegetables varietiow, as wall
as extenslons, renewals and recorial of assignments
snd changes of nams and domiclle selated to the
above; to prepare, prosecute and register licenses of
any kind; to sct as plaintiff or defendent in any
instance or recourss, and before aeny judge,
corporation, public oiflcial or authority in judicial,
administrative and police actions, such as: oppositions
to the registration of trademarks; caducity, cancellation
and nullity actions; claim actione derived from the
obtelning or explotation of licenses, actlon of unfair
competition; penel demands, actions of Indemnities for
demages: cleims or observations on patent
applications, models, Industrial designa end wutility
modals; in tha exerclse of preventive measures: and in
other actlons or simller proceadings.

To thet affect they ere hersby empowered to flle
applications, formuleta deacriptions, emendments,
protests, deciarations, oppositions, cancelletions,
nullities, appeala and claims; to pay taxes, gquotas and
asseasments prescribed by law, renounce or walve the
rights granted or In the process of granting; to receive
all kind of documents end valuables, giving the
respective releass of recelpt, end, In genersl, to take
before sald authorities the necassary steps to such
offaptl and any measures that they mey deem
- Pt to the safeguard of my f{our) interestis)
the other necessary legal powars.

ower Includes the faculty to ratify or conflrm
f, sattle and compromise on my {our) behalf, end
batitute this power In whole or In part and to
@ substitutions. At tha sama time | (We) hereby
ppoint RAMIRO CASTRO DUQUE asndfor JUAN
PABLO CADENA SARMIENTO eand/or BEATRIZ
JARAMILLO 8.
domiciled In Cerrera 7 No. 10-66, Piso 8, my (our}
attorney(s} in fact, with powers to recslve notifications
end to designate judicial and extrajudicisl attorneys.

Granted and signed in Macclesfield, Cheshbire,
- England <3~
this [a’ * day gfN ™ ’

Signature

2003

Neama KEVIN B

0¥l



CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de
personsimente comparecid ante ml

a qulen conozco, y de quien me consta que firmé el
anterlor documanto, debldamente Juramentado declaré
y dljo que &l es

Socieded legaiments constitulda para un perfodo de
duracién que adn no ha terminedo; que el declarante
oatd autorizado por dicha compafila péara conferir ests
poder; que el sello estampada par dl al pie de tel poder,
sn nombre y representacidn ds Ia exprssada compai\s,
o8 8! sello oficlal de ella; y que sl objeto para ol cual se
conflere este instrumento estd comprendido dentro del
de le socledad.

Bl suscrito Notarle hace constar que tuvo a la viata las
.:ru'ebua de ia existencia de la socledad.

Estado de
son fecha

¥ que qulen canfiere el presente poder es su
rapresentsnts.

Viky ¢
‘s = Notarlo Piblico {sello}
v N G
Tl T
- L/ NN .
( & > *.,; CERTIBICADO NOTARIAL
© . 1"(]"PERSONA NATURAL
* e .\Q‘.
l"’ : 1'2,-

Hoy de de
ante mf

. comparecléleron)

a-quien (es} conozco y me consta que ea(son} la(s}
pgrsona(s) firmente(a) del documento que pracede y
qulen{es) declarain} qua otorgan el mismo para los
fines y propdsitoa qua en é| sa axpresan.

Notarlo Pablico {selig)

LEGALIZACION POR APOSTILLA ES REQUERIDA.

NOTARIAL CERTIFICATE (CORP RATION)

'Y < L 3
On this ,f day of ¥ -*( of
parsonally aBpearad bgore me .

W B\
to me known, and known to me to be the parson who
signad the foregoing instrument who being by me duly
sworn did depose and say that he {she} is the

ATCra vEY
" Artanzeneet B8

Which la lagally constituted for a term not yet expirad,
that depanent Is authorizad by said Company to confar
-thle Powaer of Attorney: that the seel affixed hereunto
by tha deponent in the nama and on bshelf of said
Carporatlon ia the corporats ses! thereof: and that
purposd for which this Instrument is granted
included within the corporata purpose of company.

The undersigned Notary Public attests that he has sesn
the documents that prova the exlistence of the
company.

State of
under date of

',"‘f":f:ﬂ'u\a‘ %3

and that he {she) who granta-@-ﬂ}oﬁuﬂ:qygr o
attornay is Its Representative.” ;'g, N

g3y ,;-’

©

NOTARIAL CERTIFICATE
NATURAL PERSON

) : day of of
personally appeared bafore me

wha is{are} known to me and who | attest executad
the foragaoing document and he {they) declered he
{they) grant(s) the documant for the uses and purposes
therain expressad.

Notary Public {Seal)

LEGALIZATION BY APOSTILLE IS REQUIRED,

R y
[ [P R .

-



APOSTILLE
{Hegue Convertion of 5 October 1961 / Convention de La Haye du 5 octobre 1961)

UNTTED KINGDOM OF GREAT BRITAIN AND NOETHERN IRELAND
Country: United Kingdom of Great Britain and Northern Ireland
Pays: Royasme-Uni de Grande-Bretagne et d'Irlande du Nord
This public documest / Le prisent scte public
Hiae b signed by I B Hodgson

a &6 yigné par
Acling in the cepacity of Notary Publie
aglssnt en qualité de
Bears the seal/stamp of  The Sald Notary Pablic
cst revitu du scesuftimbre de
Cenificd/Atteatt
at London/A Londres 6. thefle 17 February 2004

by Hes Majesty"s Principal Secretary of State for Foreign and Commonwealth Affuirs /

par b Secrétaire d°Etat Principal de Sa Majesté mux Affuires Etranglres et du Comenoprorealith,

Nuraberfecus No G348987
10, Signange: 4. frelasd

Far t Sscrviwy of Sinta / Four i Sacréwira d st

\\t\@ﬁ‘
BN



W

TRADUCCION SIMPLE AL ESPANOL del la Apostilla que vienen junto con el Certificado \
Notarial (Sociedad) y el Poder concedido por ASTRAZENECA AB, domiciliada en SE -

151 Sodertalje, Suecia a Ramiro Castro Duque y/o Juan Pablo Cadena Sarmiento y/o
Beatriz Jaramilllo S, domiciliados en la Carrera 7 #16-56, P. 9, Bogoté D.C., Colombia.

AUTENTICACION
(Convencién de La Haya del 5 de Octubre de 1961)
REINO UNIDO DE GRAN BRETANA E IRLANDA DEL NORTE

1. Palis: Reino Unido de Gran Bretafia e Idanda del Norte
2. Este documento puiblico

ha sido firmado por J. B. Hodgson
3. actuando en capacidad de Notario Piblico
4, lleva el sello de: Dicho Netario Pablico
CERTIFICADO
5. en Londres ) 6. el 17 de Febrero de 2004

7. por El secretario de Estado Principal de Su Majestad para Asuntos Exteriores y de la
Comunidad

8. No. G348987
9. Sello 10. Fima

J. Ireland (Firma)

L

Si este documento va a ser utilizado en un pals que no es parte de la Convencién de La
Haya del 5 de Octubre de 1861, debe ser presentado a la seccién consular de la misién
que representa a ese pals.
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NOTAR!A 32

Germén Elefzar Moreno L.
DEL CIVCURO DE SANTA FZ DF ROGOTA, P C.

Natario

-TARIO DELEGADO DE 1.A NOTYARIA TREINTA Y DOS (32) DEL
CI DE BOGOTA

CEXTIFICO . QUE:
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
TRAMITE
USUARIC  RADICADOR
PATENTE DE INVENCION / MODELO DE UTILIDAD { ) .l
indicacién deque  sollcital concesid d un patente () (¥
Datos de Kentificacion delsolf Itant d | personaque present { sol fud ( ) ( &
Descripcién det Invencidn {) { A&
Diby dese to parfinente \¢ () e
Comprobanied Pag delasiasa lable idas
COMPLETA { ) INCOMPLETA ( ) ()
DISERO INDUSTRIAL { )
Indicacién de que se solicita e registro de Disefo Industnal {) ()
Datos de identiflcacion del soficitante o de la persona que pre enia ( ) ()
ia solicitud
Represeninclé gific fotogafl dIDI  Id tdl m estradsl
Matarial que Incorpora e disefio () { )
Comprobante de pago de lac tasas establecidas { ) { )
COMPLETA () INCOMPLETA () ( )
ESQUEMA DE TRAZADO { )
Indlcacidn de que solicita el registro de un Esquema de frazado () ()
Datos de Identificacion del soicitante o de la persona que presenta
La solicitud () {)
Representacion grafica del esquema de trazad () ()
Comprobante de pago de las tasas establecidas () { )
COMPLETA ( ) INCOMPLETA () ()
Firma Responsable c IQOAQ ™M '\lﬂ\n
Fecha
'3
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Industria y Comercio

SUPERINTENDENCIA \S‘\/

2020

Bogota D C

Doctor(a)

JUAN PABLO CADENA SARMIENTO

Apoderado(a)

ASTRAZENECA.

REFERENCIA: Radicacion N° 05-3510
Solicitud intemacional PCT/GB2003/002584
Fecha limite inicio fase nacional 2005-03-07
Tramite 011
Evento 379
Actuacién 416
Oficio N° 1888
Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, reline los requisitos de forma establecidos en
los articulos 26 y 27 de la Decisién 486, de la Comisién de la Comunidad Andina, y
en las demds disposiciones vigentes sobre la materia, se envia el extracto de la
solicitud a la oficina de comunicaciones para efecto de su publicacién en ia Gaceta
de Propiedad Industrial, conforme lo establece el articulo 40 de ia Decisidn 486.

Camplase
Dado en Bogota D

Jefe Division de Nuevas Creaciones (



