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clinical, r{fﬁ‘fﬂr%'tﬂé'm? here is awareness of the need to increase the insulin
sensitivity i patients with the netabolic syndrome and thus to correct

t he 1dysli pi daemi a which is considered to cause the accel erated progress of
atheroscl erosis. However, currently this is not a universally accepted

di agnosBackgreend,efi the AVeNtNY phar macot her apeuti ¢ i'ndications. 30 The
S-enantioner of the conpound of formula C bel ow WO 03/051821 PCT/ GB02/ 05738

The metabolic syndrome including type 2 diabetes mellitus, refers to a cluster of

manifestations including insulin resistance with accompanying hyperinsulinaemia, possibly

15 type 2 diabetes mellitus, arterial hypertension, central (visceral) obesity, dyslipidaemia
observed as deranged lipoprotein levels typically characterised by elevated VLDL (very
low density lipoproteins), small dense LDL particles and reduced HDL (high density

lipoprotein) concentrations and reduced fibrinolysis.

20  Recent epidemiological research has documented that individuals with insulin resistance
run a greatly increased risk of cardiovascular morbidity and mortality, notably suffering
from myocardial infarction and stroke. In type 2 diabetes mellitus atherosclerosis related

conditions cause up to 80% of all deaths.

25 In clinical medicine there is awareness of the need to increase the insulin sensitivity in
patients with the metabolic syndrome and thus to correct the dyslipidaemia which is
considered to cause the accelerated progress of atherosclerosis. However, currently this is

not a universally accepted diagnosis with well-defined pharmacotherapeutic indications.

30

The S-enantiomer of the compound of formula C below
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2- et hoxy- 3-[4- (2-{4-net hanesul f onyl oxyphenyl } et hoxy) phenyl ] pr opanoi ¢ aci d,
is disclweadoss2PCT Publication Nunber W99/ 62872. Thi s ®orpmRIM57138
reported to be a 5 nodul ator of peroxisone proliferator-activated
receptors (PPAR for a review of the2PPARs see T. MW IlIson et al , J Md
Chem 2000, Vol 43, 527) and has conbi ned PPAR(err)/PPAR(err) agoni st
activity (Structure, 2001, Vol 9, 699, P. Cronet et al). This conpound is
effective in treating conditions associated with insulin resistance. 10
Surprisingly a series of conpounds has nom1been f d which are highly
potent PPAR(err) nodul apoRs, g“invention is The present

i nvention provides the rrpoud of forrulal O (CH NO O
2~ n Cl 6H13 | OH O ‘

oldut i cal | y accept abl e
salts, solvates, cOxspaI | Y ' ereof. 20 The term
"prodrug " as used i hIS speci fication includes

erivatives of the
carboxylic acid gr Whl ch are converted in a mammal , ~particularly a
human, into the car boxyl ic acid group or a salt or conjugate thereof. It
shoul d t dy3xypRL e adoleRy,is it 1S
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nto \mrlnggulgtgl? oip re?g{m he Srro%fe%gcg}/—%t}v% ed rgcre%gors &ﬁ’AR, for a review of the

PPARs see T. M.Willson et al , J Med Chem 2000, Vol 43, 527) and has combined
PPARO/PPARY agonist activity (Structure, 2001, Vol 9, 699, P. Cronet et al). This

compound is effective in treating conditions associated with insulin resistance.

10 Surprisingly a series of compounds has now been found which are highly potent PPARa

modulators.

Description of the invention

15 The present invention provides the S enantiomer of a compound of formula I
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wherein n is 1 or 2 and pharmaceutically acceptable salts, solvates, crystalline forms and
prodrugs thereof.

20
The term “prodrug ” as used in this specification includes derivatives of the carboxylic acid
group which are converted in 2 mammal, particularly a human, into the carboxylic acid
group or a salt or conjugate thereof. It should be understood that, whilst not being bound

by theory, it is believed that most of the activity associated with the prodrugs arises from



can be prepared by routine nethodol ogy well within the capabilities of
soneone skilled in the art. Various prodrugs of carboxy are known in the
art. For wpanpbsst of such prodrug derivatives, see: 5 a) PDFgRI/06T3S
Prodrugs, edited by H Bundgaard, (Elsevier, 1985) and Methods in

Enzynol ogy. 42: 309-396, edited by K.3 Wdder, et al. (Academ c Press,
1985); b) A Textbook of Drug Design and Devel opnent, edited by
Krogsgaard-Larsen and H. Bundgaard, Chapter 5 "Design and | i cation of
Pr odr ugte actyityf thueergeeund of fornnda L gro (’v@mﬂw prpdrugp apg ccmm@ﬁi? lrugtdvanced
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Phar m Btbelart. ¥2ii6&2pr6d@84df cdivexpbeMaodadi fients Forteadples of ieheiredrug
i ncor por ated by reference. In vivo cleavable esters are just one type of
pr odr ugdesfvatines. g2 ent nol ecul e. An in vivo 15 hydrol ysable (or cleavable)

ester ofya c t group is,
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and maydj)e HoBuRELAatd, 85Vl., Jaitaakyf Riagtfreliticdl BEicaa3PPLIDEIS (1988); hd i nvent i on.
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term agoni sts as used herein, 1nc art agoni sts.  Specific
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human or animal body to produce the parent acid. Suitable pharmaceutically acceptable
esters for carboxy include C;¢alkoxymethyl esters, for example, methoxymethyl;
C,_galkanoyloxymethyl esters, for example, pivaloyloxymethyl; phthalidyl esters;

20  CsgeycloalkoxycarbonyloxyCi.salkyl esters, for example, 1-cyclohexylcarbonyloxyethyl;
1,3-dioxolen-2-onylmethyl esters, for example, S-methyl-1,3-dioxolen-2-onylmethyl; and
C1.¢alkoxycarbonyloxyethyl esters, for example, 1-methoxycarbonyloxyethyl; and may be

formed at any carboxy group in the compounds of this invention.

25 The compounds of formula I have activity as medicaments. In particular the compounds of
formula I are highly potent agonists of PPARa. In addition the compounds of formula I

are also agonists of PPARy. The term agonists as used herein, includes partial agonists.

Specific compounds of the invention are:

30
(28)-3-(4-{2-[Benzyl(hexyl)amino]-2-oxoethoxy } phenyl)-2-ethox ypropanoic acid; and
(28)-2-Ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-2-oxoethoxy }phenyl)propanoic acid ;



4 and pharnmaceutically acceptable salts, solvates and crystalline forns
thereof. In the present specification the expression "pharmaceutically
accept ablwogaloss21is intended to define but is not |imt@dTiGBRASBSSsalts
such as the alkali netal salts, alkaline earth nmetal salts, anmmonium
salts, salts with basic anino acids, %and salts with organic amines. 5 It

w Il also be understood that certain conpounds of the present invention nay
exist in solvated, for exanple hydrated, as well as unsolvated forns. It
is to bmdupliemstaidalihatcepthile spltse selnttes prrarystaltine fuswdhgeds al | such
solvated forns. Certain conpounds of the present invention nmay exist as

t aut ONMBShe blesért shatifitivh ey xpagsioh Mpliarinhceupic dlbeamice prabie nalisiis ihtended onpasses
all such tautoners. Methods of preparation The conmpounds of the invention
may be tordefiae but iasovlititdidabesadizsutipasshe plkaki metal salts, Alkaling ¢srthimetalot

limted to these nethods, The.conpounds. | so be prepared as descri bed
for striFARPPYURLE Sl BHB BaHgemme atcffga %‘Fﬁ?ﬁs ﬂ‘?."?%%{‘gc ?@%?i ons can be
carried out according to standard procedures or as described in the

exper i k! ' o &gp% HRIATSE thel préBRit iAPerRioRRALRSkidiYn I eact i ng
the S- gﬁg&ﬁ ia%sﬁg)r%tdg?&gtogorrpogn O?%EO for rrulegll 6 ?—l ﬁ' ' y%%l%rh13 Il RO
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With a geeaas) Lhs RIANEmertNE ibWeemtiérReod itk he pré¢ntinsentd a resin, such
as Wang resin or” 2-chlorotrityl chloride resin. Protecting groups nay be

r enoy edencongesss diimedh etomsthni ques which are well known to those skilled

in the WD 03/051821 PCT/ GB02/ 05738 5 art. One such protecting group is
where R represents a Cl-6al koxy group or an aryl al koxy

Methods of preparation

The compounds of the invention may be prepared as outlined below. However, the
15 invention is not limited to these methods. The compounds may also be prepared as
described for structurally related compounds in the prior art. The reactions can be carried

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

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

20 formulall
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in which n is as previously defined and R represents a protecting group for a carboxylic

hydroxy group as described in the standard text "Protective Groups in Organic Synthesis",
25 2nd Edition (1991) by Greene and Wuts, with a de-protecting agent. The protecting group

may also be a resin, such as Wang resin or 2-chlorotrityl chloride resin. Protecting groups

may be removed in accordance to techniques which are well known to those skilled in the



group eg benzyl oxy, such that COR represents an ester. Such esters can be
reacted wwth a de-protecting agent e.g. a hydrol ysing agent, for exanple
l'ithium hworessderin a m xture of THE and water, at a temp@rGRoao0s738n t he
range of 0-100C to give compounds of fornula I. 5 Conpounds of fornula I

may be prepared by reacting the S-enahtiomer of a conpound of formula I

O HO-OO RO Ill ioin which Ris as previously defined with a conpound
of formula IV (CH2) n NH C6H13 IV in which nis as previously defined in

an i ner v . j o a

coupl | ngrtags fish proClBBRE £ ler R SHARED G, b afousRE SR IR D1 ) - 1
3- et hyl eajubegibefyliky, s@hth@LORREYrEsnisintelRr. Fueh €86 cah ba réadfedhitita for
exanpl e a basic catalyst, eg 4-dinmethylam nopyridine, at a tenperature in
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t hose sﬁgﬁi@éW%ert et tgpmperagye %Sﬂ}gﬁé’?QTl%o&ﬁ%g]é( CPMRAY |09§:fr@1u ful

internediates in the preparation of conpounds of fornula | and are

believed to be novel. Conmpounds of formula Il and IIl are herein clained
as a fudohfpouadgGbrmafla (haaPbepepired BY eaatiifnthe Bienabtieimandti v ul¥Dof
03/ 051821 PCT/ (B02/ 05738 6 of conpounds of fornmula Il and Il are

pr ef er r &mulhll conpounds of the invention may be isolated fromtheir
reacti on m xtures using conventional techniques. Persons skilled in the art

wi |l appreciate that, in ord to obtain conpounds of the invention 5 in
an alternative and in sone i%s/ions, nore conveni ent manner, the
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10 in which R is as previously defined with a compound of formula IV

Or-eump

CGH‘IS

v

in which n is as previously defined in an inert solvent, for example dichloromethane, in the
presence of a coupling agent, for example a carbodimide, eg 1-(3-dimethylaminopropyl)-
15 3-ethylcarbodiimide , and optionally in the presence of a catalyst, for example a basic

catalyst, eg 4-dimethylaminopyridine, at a temperature in the range of -25°C to 150°C.

Compounds of formula III and IV may be prepared by methods described in the Examples

or by analogous methods known to those skilled in the art.

20  Compounds of formula II and III are useful intermediates in the preparation of compounds
of formula I and are believed to be novel. Compounds of formula II and III are herein

claimed as a further aspect of the present invention. The S-enantiomers



steps nmentioned herei nbefore may be perfornmed in different order, and/or
the individual reactions nay be perfornmed at different stage in the
overal | rwotog/ofis2e. chemnmi cal transformati ons nay be perf oPCEFGRIRONTIS
different internmediates to those associated hereinbefore with a particular
reaction). 10 The expression "inert $olvent" refers to a solvent that does
not react with the starting materials, reagents, internedi ates or products
in a manner that adversely affects the yield of the desired product. 15
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transderna nasal route and/or via inhalation, in the form of
pharmaceuti cal preparations conprising the active ingredient either as a
free acid, or a pharmaceutical 20 acceptable organic or ingr gani c base
addi t i oRersenstskilled imtheast Witlcappractass thpt, Hrerdpr tpbtiy surpAnds 9f e IHEFEARI ng
upon the disorder ang patient to be treated e rout.e.
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Sui t abl g dah L AeS fsrebefohCmas %?%&%&fin TR 6edbr] A/driihd iefvanaut i cal
treatnment” of 25 humans are about 0.0001-100 ng/ kg body wei ght, preferably
0. 001- 1fxacaprsgndydiyperfivemerhat. differaht stagerinithet dversdl rante (pe.athemicall particul arly
tabl ets or capsul es which may be formulated by nethods known to those

ski | | edtrppsfermatigns meybe perieraied ygen diffsrent ftengediajes 0 R563HYCiF o 03/ 051821
PCT/ GB02/ 0573 .t h .0.5mg to 500ng for exanple 1 ng, 3 ny, 5 ny,
10 nmg, ?%l?eében‘é{tﬁﬁgﬁﬁn%ﬂggﬁ%% ng. According to a further aspect of the
invegntion there is thus provided a pharmaceutical 5 formulation including
any of the conpounds of the invention, or pharmaceutically acceptable
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of the desired product.

15  Pharmaceutical preparations

The compounds of the invention will normally be administered via the oral, parenteral,
intravenous, intramuscular, subcutaneous or in other injectable ways, buccal, rectal, -
vaginal, transdermal and/or nasal route and/or via inhalation, in the form of pharmaceutical
preparations comprising the active ingredient either as a free acid, or a pharmaceutical

20  acceptable organic or inorganic base addition salt, in a pharmaceutically acceptable dosage
form. Depending upon the disorder and patient to be treated and the route of

administration, the compositions may be administered at varying doses.

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

weight.

Oral formulations are preferred particularly tablets or capsules which may be formulated

by methods known to those skilled in the art to provide doses of the active compound in



10 The present conmpounds of fornula (1) are useful for the prophylaxis
and/or treatnent of <clinical conditions associated with inherent or

i nduced rwouwsmsiisgensitivity to insulin (insulin resistan®el/Gaudosssoci at ed
met abol i ¢ di sorders (al so known as netabolic syndronme). These clinical
conditions will include, but will not’ be limted to, general 15 obesity,
abdom nal obesity, arterial hypertension, hyperinsulinaem a,

hyper gl ycaem a, type 2 diabetes and the dyslipidaem a characteristically
appear i thg rengetof iOn%Eg 1orDQ0sng for expseple T 3 g mpi Whag Wma Pemek HIWRAE as t he
at her oggn(igsdélibgoopr otein profile, is characterised by noderately el evated
non- est &1 11 ‘fatty acids, elevated very low density |lipoprotein (VLDL)
triglyceride rich particles, high Apo B levels, |ow high density

| i poprotein (HDL) 20 |evels associated with | ow apoAl particle | evels and

hi gh Apq B l.evels.in the ne £ . 2, 4.0 &

| i popr oggf%gm@ﬁf)ﬁ )fulﬂ}aef taf%e%@ﬁ%ﬂ@ﬁ%%?p%%.lé tPﬁlg %g%ﬁ%%‘ uarpg{ é‘flgg?c%kﬁ%al pr esent

i nvent i Rn@l#iof ReGdifgatyPoife BsRHdtnds Bf thedcnfisn Rph&Rtasetichily conbi ned or
m xed hyperlipidem as or various degrees of hypertriglyceridem as and 25

post pr aacbeptabkhydetiivaiwte theacof) ih admix twietwiduphantnheautinaity foesptalle adjovarits.t he

nmet abol i.¢ syndronme. _ Treatnent with the present conpounds is expected to

| ower t AducEly A £3E8ar norbidity and nortality associated with

at herosclerosis due to their antidyslipidaemc as well as antiinflamuatory
properties. The cardiovascul ar di sease conditions include nmacro 30

angi opaphigtic@beiall droptiet er nal organs causi ng myocardi al infarction,
conggstive heart failure, cerebrovascul ar di sease and peripheral arterial
insufficiency of the [ower WO 03/051821 PCT/ GB02/ 05738 8 extremti es.
BecauseTbé¢ ptebait coinpeuridsof Seymsila ([y amgsefbf foe thet preplodanivanidier twptopait el a | are
al so expected t. reyvent. or .del.a he. e t_of.1 . | abetes from
the et BorTeondaf Send vl fuler SEr iy RANE so MRS ifolthe

devel opailinatsibteng) hed Msosi e kietolio B oakEA@isa kadwitias heeibohdi C :

hypergl ycaem a in diabetes nellitus such as the 5 m _cro-angi opathies

causi ngSynsiieine)d Thess sdnicpbeqndiiong widh insluds dby avill mebbalimited to, Esnerdli sease  of
the Lo ' : t . . § o S ma
R L R s g
syst em Rhigdbetes and thealysligidsmtih ahadctedidtically sppearing esth stsatio egsidtanice. Pobycysti c

ovarian s one, obesity, cancer and .. . L .
dygﬁf)g aerrrruea, a?so?mow as the atherogengc 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)
20  levels associated with low apoAl particle levels and high Apo B levels in the presence of

small, dense, low density lipoproteins (I.DL) particles, phenotype B.

The compounds of the present invention are expected to be useful in treating patients with
combined or mixed hyperlipidemias or various degrees of hypertriglyceridemias and

25 postprandial dyslipidemia with or without other manifestations of the metabolic syndrome.

Treatment with the present compounds is expected to lower the cardiovascular morbidity
and mortality associated with atherosclerosis due to their antidyslipidaemic as well as
antiinflammatory properties. The cardiovascular disease conditions include macro-

30  angiopathies of various internal organs causing myocardial infarction, congestive heart

failure, cerebrovascular disease and peripheral arterial insufficiency of the lower



states of inflammatory di sease includi ng neurodegenerative disorders such
as mld 10 cognitive inpairnent, Al zheiner's disease, Parkinson's disease
and rul t iwbe3ssiser osis. The conpounds of the present i nveoTiGBu2asss
expected to be useful in controlling glucose levels in patients suffering
fromtype 2 diabetes. 15 The present 8 nventi on provi des a nethod of
treating or preventing dyslipidemas, the insulin resistance syndrone

and/ or netabolic disorders (as defined above) conprising the

adm ni sexteeniiides. Becaaseohiboinmepubin sensitiringeffochbthy cmﬁwdsmg@m%l #e1Rpoa human)
in need__ thereof . T S i i OV treating or
pr event G 9g°ep rﬁvegl?gf)e@%g{h%c(%%lp #@?ﬁg%ltt ﬁ% é;%%ﬁ(ﬁ?{@@;ﬁ%ﬁ@@ﬁolg{] effective
amount  @idnsoamaiatdteafof pedgihey. Therefore thenigndlopipattaf dofigatelny a human) in
need thereof. In a further aspect the_ present jnventi ?n provi des the use of
a conpoemeplisptionsragspciatgd with ghropic ypenckvcagmia n dinbgtes mellitus suchsadie ¢ he
present i nyeni.i ; | : . ' he

anct acTirs aipoBBt Xl RS ehaIRiddhR, Rind GORLURY pltipHePll Rcllar dolask o andt or
met abol oftthe thveeo ligkehs are &PeCidd 0bIBadaRETRGBR2MOEABS corfp@oms mwythieamef@her apy

The conpounds of the invention may be combi ned wi t h anot her therapeutic
agent t Wdfeafngent of yanquy Icopﬁ]fuf’%‘)‘it?lé%f 1S q%rogryﬁté?’s"r‘)léeé]%%@? 99%d with the

devel 0pARALiaRd ot AR $8sifhinceAHREF AFGARE OFirfnSYhltoRs, SHRRY, (RRT: afd
hyper|i pi daem as, dysli pi daem as, di abetes and™ obesity. The conpounds of

t he i nvenates ofinflapniatory drssasedncluiling neyrodégsnerative diperdeissuelyesmild hat decr eases
the ratio of LDL:HDL or,an.agent. tha auses C d jrcul ating

| evél s COHPIHYBITRPRGREY é}zgﬂel.m%ﬁ %qaf%% Worw Cg?eggee ngfé%rsr%lpﬁ ng il%OS he
conmpounds of the invention may 10 al so be conbined with therapeutic agents
used to treat conplications related to m cro- angiopathies., The conpounds
of the Theesmpayndnelthppreseridnygnbingaredapattpdio ket ineontgilinggluqoseat nent  of

theae | OPELBLRAE Birelie o GbaPRlBaETC LIS etformin. phenformin and
buformn, insulin (synthetic
15 The present invention provides a method of treating or preventing dyslipidemias, the
insulin resistance syndrome and/or metabolic disorders (as defined above) comprising the
administration of a compound of formula I to a mammal (particularly a human) in need

thereof.

20  The present invention provides a method of treating or preventing type 2 diabetes
comprising the administration of an effective amount of a compound of formulaIto a

mammal (particularly a human) in need thereof.

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

25  medicament.

In a further aspect the present invention provides the use of a compound of formula I in the
manufacture of a medicament for the treatment of insulin resistance and/or metabolic

disorders.



i nsulin anal ogues, anylin) and oral antihyperglycemcs (these are divided
into prandial glucose regulators and al pha-gl ucosidase inhibitors). An
exanpl e ooan/oadspha- gl ucosi dase inhibitor is acarbose or PCagiBOROSBSOr
mglitol. An exanple of a prandial glucose regulator is repaglinide or

nat eglinide. 20 In another aspect of 9t he invention, the conpound of formula
I, or a pharnmaceutically acceptable salt, solvate, solvate of such a salt
or a prodrug thereof, may be adm nistered in association with another PPAR
nodul ati ng agent. PPAR nodul ati ng agents include but are not limted to a
PPAR al pha and/ or gamma agoni st, or pharmaceutically acceptable salts, 25
sol vat g8omBiahtVé Biferafy such salts or prodrugs thereof. Suitable PPAR al pha
and/ or gamma agoni sts, pharmaceutically acceptable salts, solvates,

sol vates of such salts or prodrugs thereof are well known in the art.
These iTied dvaigouhds afahpmuvatsondasy bé bedbined Woh a0dthg2therapewad agentthgie, WO

99/ 62870, WD 99/ 62872 99/ 62871, 98/.5794 01/40170, .J Med Chem
1996, 3wefubgnthe meament %i\ggﬁ‘?fa?fs&ﬁﬁo?ﬁ ‘?S‘é‘h{‘ﬁecd%ﬁéf’@ﬁ%’/‘?an%@“(%‘jsf %40 623- 634
(in partj - %}% i ' dethidsh8yslipt @B RP@hb&ed dnans | i sted on
page 6%%‘5%8%%0%?%3%%2 Z%Iggwfghﬁg%% \A/rlsf_c Sj%gre al | pi ncor porated herein
by r ef esbesice The Rampbandsaf e iaveRiar nadydieecoarhineast wijla aratherdberprautic @E&Rs t o

clof 1 brBaerar PR 8! Lol PP e hTARsS A et dn SHAR e Fle 5™

9578, C&ﬂlﬁﬂ%ﬁ@l@ﬁerol.llﬁghﬂiérﬁ@@ﬁﬁ dizberghicllazothe cofnpsinglsi df alzineentieglmayaz one,
proglitazone, BRL- 49634, KRP-297, JTT-501, SB 213068, GWN 1929, GWN 7845, GW
020%, Lalgoeegnbined wish thetapshidc axenssed toeat cempHeatipns reba@IoNIFS and/ or
gama a%on(i) saE .ésefers to (S)-2 5

et hoxy- -gfz?- hi-{4- met hanesul phonyl oxyphenyl } et hoxy) - phenyl ] pr opanoi ¢ aci d
and pharmaceutically acceptable salts thereof. In addition the conbination

O e TRUSILLSD T 0% USE 10, EOLUTA DS ol O MERASE . 1
gliqui %B%léoﬁég‘%;{?%%@mgwma%%?aﬁ@ﬁé H8ociAEE LONBKAMOHE theb ieaRKr am de,

car but am onurid gli soxepid, glybuthiazole, glibuzole,
gl y e x abigdanidgtngs, domexampley pietfanhtie phensornin and hivgemin, sisglin &yndhetiand
tolaz arqn%iu in :ﬁ{a gg%[as% %li%pgnds (%Jrlalf gn?%lygérggfclegﬁcg I(t'hcrersE A 'dgl?de(&rinto prandial

glucose regulators and alpha-glucosidase inhibitors). An example of an alpha-glucosidase

inhibitor is acarbose or voglibose or miglitol. An example of a prandial glucose regulator is
repaglinide or nateglinide.

20
In another aspect of the invention, the compound of formula I, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in
association with another PPAR modulating agent. PPAR modulating agents include but are
not limited to a PPAR alpha and/or gamma agonist, or pharmaceutically acceptable salts,

25 solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha and/or gamma
agonists, pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs
thereof are well known in the art. These include the compounds described in WO
01/12187, WO 01/12612, WO 99/62870, WO 99/62872, WO 99/62871, WO 98/57941,
WO 01/40170, T Med Chem, 1996, 39, 665, Expert Opinion on Therapeutic Patents, 10 (%),

30 623-634 (in particular the compounds described in the patent applications listed on page
634) and J Med Chem, 2000, 43, 527 which are all incorporated herein by reference.
Particularly 2 PPAR alpha and/or gamma agonist refers to NN622/Ragaglitazar, BMS



gl i bencl am de (gl yburide). More preferably the sulfonylurea is glinepiride.
Therefore the present invention includes adm nistration of a conpound of
the presewDosjoyation in 15 conjunction with one, two or WOT&BHZISIBNg

t herapi es described in this paragraph The doses of the other existing
therapies for the treatnent of type 20di abetes and its associ at ed
conplications will be those known in the art and approved for use by

regul atory bodies for exanple the FDA and may be found in the Orange Book
publ i 198583, WNel46Da, clofibmats; frapfibuatey beanfibrase, sepdibeozieapdisiproblagteaSV resul t

f th f. d 20 |
Phel uded TR cehetirutne e e Eahe OB ke Reldfot fRBfbably BRELON &1 50
chol estgygh - KRPEP7NIIRIENISB I13068 r@hemmc@lwWemar(ﬁwqmggmﬂgém grred to in

this application include but are not linited to inhibitors of &I\/GCoA
r educt akhS0¢ BanchGlY B433. Parresuiagly RRAR pipha ed{ey samma paenistrsiss)© (Bt abl y t he

e e e e TN S R

ervas tatin uvast atin,
I tavaSt;&liahﬁacduﬁuaa@ta%btp’tablﬁ%&ﬁ&hﬁécbfn nicostatin, nivastatin, pravastatin
and sinmvastatin, or a pharmaceutically accept abI e salt, especi ally sodium
or calcium or a solvate thereof, or a solvate of such a salt. A particular

stati nefnza}ddﬁfoﬂrtﬂéé&ﬁ‘l?lhﬁhorp(;f the ﬂb@ﬁtmﬁ%w bEadhn B6GeRiRAASAl t, sol vate,

sol vat such a salt or a prodrug thereof. A nmdore particular statin is

at or vasmmﬁonynluoal for eranspA¢:tglimkppidet gldldnahahyd@@sﬂwuaﬂe)r gb@la@ﬂ%\tglhnlzil@; however ,

h E

o ﬁglrngpgﬂ@*ﬂﬂfw ‘15%51?083@5% %@?’H&#( %?EW%&’&‘?‘F&M%PYQ%“E‘%]W&W%% n-5-yl]
3R, 5S bS@nike M mAlEne, gl id

EE) 7- %%ﬁ’( 4“??%0#%%%2??%8@??3% gmﬁ%'? 2 Iyﬁm}?z%@lgslaoslszl bety lélsaf)né/eomss 11

met hyl - phephetanyjdes i;ﬂlﬂdﬁly&l .aaﬁfcql@,qapyﬁq‘, ﬁl‘@fpﬁbb’ t!l,ap ]sulfonylurea is glimepiride or
(3R, 55) l%jgpvldg%ngget @ﬁ%ﬁ@f Mo PR B (ﬁ' ? u]lfoﬁg]rl]l?eagpg{ fgl_gﬁx.?%"ﬁ%kéf&eacﬁ&ept abl e

salt or® or a conpound

(B) - 7- [ frefeht idvnti@pineluvesy acﬁmh&&aﬁi@rpgﬂa&mﬁpmmﬂy)lf itentdoyd inuérftonyih ) - ami no] -
pyrimdin-5-yl] (3R 5S)-3, 5-di hydr oxyhept - 6-enoj.c .acid, and its, calcium and
sodium euynstign Frih (dies’é’Y(b%réHO‘ieﬁXEHP%B@éﬁ?Iqsaite&ﬂbeﬂHbml%Bﬁrf‘%ﬁph | ication

057 2asdoe BLAE bincRBfhslile BHREIBIE BAMMECK GhO2LICBEILR fivassbdAT) . 5(2),

atter sta In rs now nown und Its generic nane
r osuvassahplicatibms Wﬁbbqonhem{m“mpp lthecart arshapptdnvedifer pse' b(yhgglé@tt)@rhﬂdldScfmr i ng
agent” gylca%)plé Hl%l lﬂ)g ?mg %%glb%?ound in the Orange Book published by the FDA.
Alternatively smaller doses may be used as a result of the benefits derived from the

20 combination.The present invention also includes a compound of the present invention in
combination with a cholesterol-lowering agent. The cholesterol-lowering agents referred to
in this application include but are not limited to inhibitors of HMG-CoA reductase (3-
hydroxy-3-methylglutaryl coenzyme A reductase). Suitably the HMG-CoA reductase
inhibitor is a statin selected from the group consisting of atorvastatin, bervastatin,

25 cerivastatin, dalvastatin, fluvastatin, itavastatin, lovastatin, mevastatin, nicostatin,
nivastatin, pravastatin and simvastatin, or a pharmaceutically acceptable salt, especially
sodium or calcium, or a solvate thereof, or a solvate of such a salt. A particular statin is
atorvastatin, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof. A more particular statin is atorvastatin calcium salt. A particularly

50  preferred statin is, howevér, a compound with the chemical name (E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)-amino]-pyrimidin-5-y1](3R,5S)-3,5-
dihydroxyhept-6-enoic acid, [also known as (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[V-



10 nodifications of the HMG CoA reductase inhibitors, such as esters,
prodrugs and netabolites, whether active or inactive. The present

i nvent i orwalososisacl udes a conpound of the present inventi ®aTiGBONIBNAti on
with an inhibitor of the ileal bile acid transport system (]BAT inhibitor).
15 Suitabl e compounds possessing ! BAIl inhibitory activity have been

descri bed, see for instance the conpounds described in WO 93/16055, WO
94/ 18183, WO 94/18184, WO 96/05188, WD 96/08484, WO 96/ 16051, WD 97/ 33882,
WO 98/ Qi N- i1 §ls0B&H8)-amind] 98B 8ins y11 (3B , S9)- B 3 41iigdranyhemt BEIRGACIHD

98/ 40375, WD 99/ 35153, WO 20. 99/ 64409 09/ 6441 00/ 01 O
00/ 47589T a\REECcesshY a%spt?g}‘eesf FGRY V%\{\*gi?‘%g%r ,OQ‘BE‘:\A%%"Z@%%?% 00/ 38725,
VO 00/ 7 : AN / W0
R e T e L
EP5738ﬁﬁ@ﬁ%ﬁ?@R,@@%%mﬁwﬁaﬁ@@oamabid,laﬁﬁﬁéﬁ@lﬁimmd fodivposdlent s of

|

these patent applications are incorporated herein b ference.
Par tsi culradisgpsedde EuptpemmPatephiprlicatian Sybkcasios N FPU%‘@%? ?‘fhelh BDesent

i nventigon are | 8p+ (0] n5273) i .} he cl ai ns,
parti Ct}ﬁg?rl%mglagﬁﬁnffe%ﬁg}%qﬁW%@?S@@Z??(%@@?ﬁ%i&% gﬁ%ﬂs\?%ﬂgl!;??%\ng are
i ncor pamatvadinberiel genbyic neheraneastatix her 30 suitabl e cl asses of MAT

inhibitors are the 1, 2-benzot hi azepi nes, 1, 4-benzot hi azepi nes and
1, 5-benzot hi azepi nes. A further suitable class of !BAT inhibitors is the

1,2, 5- Zepl “QRIQISI2AbwRERS SR AT Bidludé2cHangcqlar ti cul ar
sui tabl@%%ﬁ%@%@é@g?ﬁtgw%%‘%i nhi bi toryéacti vity is (3R.5R)-3-butyl -
3- ety mbdifieationx bfithe IOy A-r2diB ase Bhikitors syelr as-eptess, pealregstindz epi n- 8- yi
(3-D dl uco(ﬁﬁr angsi dur(%ni C aci{:i éEP 864 582). Ot her suitable |IBAT

i nhi bi tBFabSliies HEhEhactyp or ghactive.

1, 1-di oxo- 3, 3-di butyl - 5- phenyl -7-nethyl thi 0-8-(N-{(R)-1" - phenyl -1"-[ N - (car
boxynmet hyl ) carbanoyl ] net hyl } . . ..

car banoiapessokipyetia, ads,osm@léﬂfs%wmwz}si of ferPresent Rygpiondn combination

L Y T S L by o (-

car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro-1, 5-
Suitable compounds possessing IBAT inhibitory activity have been described, see for
instance the compounds described in WO 93/ 16055, WO 94/18183, WO 94/18184, WO
96/05188, WO 96/08484, WO 96/16051, WO 97/33882, WO 98/07449, WO 98/03818,
WO 98/38182, WO 99/32478, WO 99/35135, WO 98/40375, WO 99/35153, WO

20 99/64409, WO 99/64410, WO 00/01687, WO 00/47568, WO 00/61568, WO 00/62810,

WO 01/68906, DE 19825804, WO 00/38725, WO 00/38726, WO 00/38727, WO
00/38728, WO 00/38729, WO 01/68906, WO 01/66533, WO 02/32428, WO 02/50051,
EP 864 582, EP489423, EP549967, EP573848, EP624593, EP624594, EP624595 and
EP624596 and the contents of these patent applications are incorporated herein by

25  reference.

Particular classes of IBAT inhibitors suitable for use in the present invention are
benzothiepines, and the compounds described in the claims, particularly claim 1, of WO
00/01687, WO 96/08484 and WO 97/33882 are incorporated herein by reference. Other

s0  suitable classes of IBAT inhibitors are the 1,2-benzothiazepines, 1,4-benzothiazepines and
1,5-benzothiazepines. A further suitable class of IBAT inhibitors is the 1,2,5-

benzothiadiazepines.



benzot hi azepi ne; 10 1, 1-di oxo-3, 3-di butyl -5-phenyl-7-nethylthio-8-(N-{

(R -1"-phenyl-1"-[N -(2- sul phoet hyl)carbanoyl ] net hyl }

car banoylwetoboxy?t 2, 3, 4, 5-t et rahydro- 1, 5- benzot hi azepi ne PCT/GB02/05738

1, 1- di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7- et hyl t hi 0- 8- (N-1

(R -1'-phenyl -1" -[ N - (2- sul phoet hyl }8ar baroyl ] net hyl }

car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1,5 15 benzot hi azepi ne;

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-net hyl t hi 0- 8- (N-{(R)-a-[ N - (2-sul phoet hyl)
carbannyl]- 4- hydr oxybenzyl }

A DL TR a5 foppb i AN BE R RIBRRERLY RO 3R 57)3-butyl-
(R) - a- [ NemfR1 %Lﬁl&t}eslstpﬂe}lyl mm@ammdr&mwr@zsmm@mls ! B-D—

car banoyl nét hoxy) - 2, 3,4, 5-t et r ahydr o- | 5- benzot hi azepi ne;

1, 1-di oglue@}ywtoylklumwtmyd ER %ﬁﬂ’eﬁfr&a) 7thqrr$y1tah1¢ &@Tqm@lpl(tcmy H&ll[dfa ong of:

o o AN RO P bty gl

(R -a- [&rbz{rgoylﬁﬁét@ﬁgmiiﬂ@lﬁ@ﬂlbﬁ B]4 ﬂmhﬁﬂi@%ﬂt&mbthlazepme

} car banoyl met’hoxy) tetra dro 1, 5- 25 benzot hi azepi ne;
1, 1- di okd- d%em’ﬁ9+dalﬁnﬂt5ryherﬁ’l-ﬁhé¢tbyumof$e@\hwmfﬂﬁ V8- (N-{ (R -(err)-[N -(5-carb

1 L PL

1, 1-di oggmath%zgplhgtyl 5- phenyl - 7- et hyl t hi o- 8- (N- 1
(R) a-[ N - (2-carboxyet hyl ) car banoy|

benzyl
AR S S 415t Tt &psertywrlaﬁw}ﬂ]@oﬁ i bé;z%phw%bme@- 30

A T o

car barmyd;ﬂzet}ﬁmxpihe,z 3, 4, 5 tetrahydro- 1, 5- benzot hi azepi ne; WO 03/051821

T b A S S SRy | e

car banoy,
1, 1-di oxdlﬁ?wgbéﬁ%quémgﬁ%@%%ﬁ%}lm?wgwglltl-atla?l )QM(_er r-[N-(R-(2- hydr

oxy-i - benzothiazepine;
carboxygt nyl ) S35armY] L benzy !t St DRIRY IR AR AR sl ShEABNA0 A L S
4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-(2-sulphoethyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
20 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[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)-o-[N'-(2-
carboxyethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
25 benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-at-[N'-(5-carbox ypentyl)
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]
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
30 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ o-[N'-(2-sulphoethyl)carbamoyl]-2-
fluorobenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;



benzot hi azepi ne;

1, 1-di oxo- 3, 3-di butyl -5-phenyl -7-nethylthio-8-{N-[(R)-(err)-(N -{

(R - 1- [ N'WORB/O§B2hydr oxy- PCT/GB02/05738

1- car boxyet hyl ) car banoyl ] - 2- hydr oxyet hyl } car banoyl ) benzyl ] car banoyl nmet hoxy

} - 2,3,4,5-tetrahydro-1, 5-benzot hi a*2pi ne; 10

1, 1-di oxo- 3- but yl - 3- et hyl - 5- phenyl - 7-nmet hyl thi o-8-(N-{(err)-[ N - (carboxynet

hyl ) car banoyl] benzyl }

car banoly! -disixbedey)ty23-8th4]-5-phenylehyod thoylthios8 oM r{ £t 6 [AZ-Ep)-Rehydroxy-1-

1, 1- di ox0- 3- but yl - 3- et hyl - 5- phenyl - 7- net hyl i hi, @- 8- (N rd)-[N -

((et ho%ﬂ%?tﬁy%aﬁ 2y f@f%%@&%%%ﬁ?’ﬁh%%h}}d%ﬁ’5r'

car ba +2,3,4,5- tetrahydro-1, 5-benzot hi azepi ne; 15

1,1- d%égg@ggewyﬁ)@& et hyl - 5- phenyl - 7-nmethylthio-8-{N-[(R)-a- (N -{ 2-

}[f(gyg r ng-ﬁ(mtmyﬁ)bgMWS %’I—Temdﬂ?;ﬁ}hi‘aﬁ_ﬁyﬁt(ﬂ)-)ob@ﬁ'iﬁbi yéeerinlt met hoxy
-2,3,4,5- tetrahydro- - zot hi azepi ne;

1, 1.5di d‘a@émyethbﬂi)%‘?a}méibﬁﬂ@ﬁ%Mfﬁ%ﬂgﬁﬁ?mﬁ%ﬂ(ﬂeﬁ%@%} PN - (2- et hyl t hi o- 1

- car boa%%tﬁﬁggeﬁ@g.barmyl ] benzyl } car banmoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1,5 20

benzot hi'azepi ne;,

1, 1- di oKd-d3x3~31Bditiuyyl-BphmmghymethytttiondH N @) 8- {(RRL-[A7 ((R)~(-hydroxy-

2-[ (et hyl ) (et hyl phosphor et.h

}car baM@%QWW%B%ﬁQﬁﬁ' ‘T%Aéﬁl}w& 1%&%9‘3?“”! lNgarharmoylmetharydr .

1, 5- be i |E1 52 : ine:

1 1-di 2%?4? B 5 e e ein: o hyl t hi 0 8- {N-[ (R)-a- (N - {

2- [ (oret hy!diddoyibotyl3-eftbyl-5-phenyl-7-methylthio-8-(N-{ a-[N'-(carboxymethyl)carbamoyl]

Eggfg[] O‘g_e?/nlggllgg{ %%gﬁ%gg&?%}g%,@f‘zﬂg]-}/ec’cil:raB?Xrg—elrg-%!ﬂlz%aﬁgz%gpr%! methoxy}-2,3,4,5-tetra

1,1-di -3, 3 4l | h - S Riee & A { (R) - -[(R+N-(2-meth

Ji Sul e T MY B PR T B e LD~ Cer ) LD - (2

} car bangythoeg)toetsyHshoSphiar-ethy B brtamey [ ienz i derrothi dme hions)-2.38.5-

éaﬁmo/l: ]Ot)élcz)raf?yﬁigﬂﬁl @%}éh@zg&g&yl -7-met hoxy-8-[N-{(R)-a-[ N - (2-sul phoet hyl ) car
| S X A i i.evepLne; WO 03/051821

0 e B R Y eyl thi o B (N

(R) - a- [ NhydrByy)imetayhphospiorytrethily tarbirno @itrepiylbarmaryymithax iy 4B dhdrbenzyl )

carbamo eltrghe}tldqg-)iyi)-l—)ezrfzgthéildzgf)itng;t rahydro-

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N"-(2-methylthio-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

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

25 phosphoryl]ethyl}carbamoyl)—4-hydroxybenzyl]carbamoylmethoxy}-2,3,4,5—tetrahydro-
1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[(R)-N '-(2-methylsulphinyl-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3.4,5-tetrahydro-1,5-
benzothiazepine,

50 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methoxy-8-[N-{(R)-0-[N'-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy]-2,3,4,5-tetrahydro-1,5-benzothiazepine;



1, 2, 5- benzot hi adi azepi ne;

1, 1-di oxo- 3, 3-di but yl - 5- phenyl -7-net hyl t hi o- 8- (N-{

(R - a- [ NWODBHA8eEr bOoXY-2- (R) 5 PCT/GB02/05738

hydr oxypr opyl ) car banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-tetrahyd
ro- 1, 2,5-benzot hi adi azepi ne;

1,1- d| oxo- 3, 3-di butyl - 5-phenyl -7-nmethylthio-8-(N { (R)-a-
[N-((S)-1-carboxy-2-

met hyl pl d)plydx)océ.ﬁtdabqu pheny)-d rmosthidn 2 BHNe &R by (R heappx 23, 4, 5-t et r ahydr
o-1, 2,

V10 et bicomeeRy Iy idtoxyhsnry ebmeyipRinpry)-234.5-tetrahydro-

(R-a- [NZG(bﬂlzéﬂl%IaQ%ﬁM@UtW) car banoyl ] - 4- hydr oxybenzyl }
car banoyl met hoxy) 4,5-tetrahydro- 1,2,5- benzot hi adi aze i ne;

1, 1- di okm-cﬁowﬂmeLyﬂﬂ&pmHWmahyﬂﬁum& i RIBHNH((S)-1-carboxy-2-R)-

O et TR P P o TSRS Aok 7 d oo

1,1-di org—saoe%zgﬁlpdgga% iRe:phenyl - 7- et hyl t hi 0- 8- (N-{
(R) a-[N-((S)-1-car boxyet hyl ) carbanoyl ] benzyl

} car banby de]r@tdqb,%y)lbIRyISS—@h&yﬂé tmethylirio-8t(/-{ &)Efé‘fﬁﬁd(&?r}amthEDZﬂ e:
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hydroxypropyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;

20 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-(2-sulphoethyl)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)-o-[N-((S)-1-
carboxyethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;

25 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-ct-[N-((R)-1-carboxy-2-
methylthioethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-{(S)-1-[N-((S)-2-hydroxy-1-
carboxyethyl)carbamoyl]propyl }carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-

30 tetrahydro-1,2,5-benzothiadiazepine;
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pr odr ug2 BHer-tavfahydrdelc b-denzpthiadiarephdgli t i onal further aspect of the present

i nventi here is.provided a caonbination treatnent conprising the
adnithi s?ﬁéﬁ‘i"éﬂ%@#‘d‘é’ﬁty PrRiehyly Emethylthio- 1V (BhoddZo®id-GH-4-8-5hul a 1, or

a phar X E It or a
or odr ug C ey S by ROERR AL B4 SR Ben P BB ine iR 2255 i o

di | uent tetmhydra+l;2,Bbenzsitindisdepine; and t aneous, sequential or separate

adm ni sir ion ogg_ or nore of the follow nﬁ ag[ents selected from a CETP
(chol es ’é'?[ér‘PX%"g’t stOP Y R hs Ry Int-Bred - $ifVHiR b e I @r (Seda@ore®nb ) -
referen j -65139/39 Y/ i - 10, line
17 whi c%’ggr’sg@?)ﬁ%%}rl%g?g}?{ggﬁ%gl‘rr el n 1@8{‘23@%?"e3%§"3’?n%h18 %é%’fz’ésftgt?ggl $Brption
ant agonl 215-bapzoialiqzbpginezet i di nones such as SCH 58235 and those descri bed
in US 5 767,115 whi are incorporated hereip by reference; a MIP
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Sci ence, 282, 30 751-54, 1998 which are incorporated herein by reference;
a nicotinic acid derivative, including slowrelease and conbi nati on

pr oduct fccpigingstosampdditional further aspect of the present invention there is provided a

combination treatment comprising the administration of an effective amount of a
20  compound of the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, optionally together with a pharmaceutically acceptable diluent or
carrier, with the simultaneous, sequential or separate administration one or more of the
following agents selected from:
a CETP (cholesteryl ester transfer protein) inhibitor, for example those referenced and
25 described in WO 00/38725 page 7 line 22 - page 10, line 17 which are incorporated herein
by reference; ' ’
a cholesterol absorption antagonist for example azetidinones such as SCH 58235 and those
described in US 5,767,115 which are incorporated herein by reference;
a MTP (microsomal transfer protein) inhibitor for example those described in Science, 282,
50 751-54, 1998 which are incorporated herein by reference;
a nicotinic acid derivative, including slow release and combination products, for example,

nicotinic acid (niacin), acipimox and niceritrol;



ni cotinic acid (niacin), acipinox and niceritrol; WO 03/051821

PCT/ (B02/ 05738 16 a phytosterol conpound for exanple stanols; probucol;
an anti - owesBwyisepnpound for exanple orlistat (EP 129, 748pcaraBoiobis8r am ne
(GB 2,184,122 and US 4,929,629); 5 an anti hypertensive conpound for

exanpl e an angi otensin converting enZfme (ACE) inhibitor, an angiotensin
Il receptor antagonist, an andrenergic bl ocker, an al pha andrenergic

bl ocker, a beta andrenergic bl ocker, a m xed al pha/ beta andrenergic

bl ockera phyiestenabeanpagil dorsaxamplesstanolss al ci um channel bl ocker, an AT-1

bl ocker, a saluretic, a diuretic or a vasodilator; 10 a CBl antagoni st or
inverseplgg%ﬁ??’st for exanple as described in WOO 1/ 70700 and EP 65635 ; a
Mel ani NaCAmcEsYsitR tbgoltarfepaenipié bilisan{ER 029, #48) and siBiarminki(GBt or ; or

nodul ators of nucl ear receptors for exanple LXR, FXR, RXR, and RORal pha; 15
or a phal#htLedHbI4P28628bt abl e salt, solvate, solvate of such a salt or a
pr odrug_t ti e . 3 | I ceptabl e

G 1 o bt Prrtens VB b ok BHEAIE i Wi IRE R e X R 70t such
t her apeighibitof, ra@agRdnsinFArdcestolt antagd@ist i anrendidnorgic Wockenzammdpteut | cal | y

acceptabl e salts, solvates, sol vat f such 20 salts or a pradrygs thereof,
i ncl udi ‘I‘ftjkf‘d@ifgwQIQ’?E?raB.gFt?taégﬁen%ﬁ*Céﬁo‘%&ﬁ %@Xﬁéé@i%e@meﬂﬁ‘{éf%ﬂoc th a
conpou ngqsardr%ﬁ%lg ls@mlilahf) Chiie) Eahndltiodket, ah !plm'r-q %ifbck@ﬁ, abhardiie] 4 @vteto

conmpoun pril, alatriopril, altiopril calcium ancovenin,

benazepoi 4 yasbéilwiegepri | hydrochl ori de, benazeprilat, benzoyl captopril,

CaP L B ORE b S PR RB s S B PRy pOTRRE

del apri gsghsaci d, enalapril, 25 enalaprilat, enapril, epicaptopril,
foroxym thine, fosfenopril, fosenci%;qi |, fosenopril sodium fosinopril,
f osi nop Melanse conaenfrgsigiwsmpra MGEdsantagepist:i ¢ aci d, gl ycopril, henor phin-4,

idrapril o i.l. indolapril, indolaprilat, |ibenzapril, lisinopril,
lyci umi %PHKW%?‘L%% B, mixanpril, moexipril, moexiprilat, moveltipril,
mur acei mobulatos ef@iceaBrecepiosdor exaBple LXR, FXR, RXR, and RORalpha;
15 or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier to a warm-

blooded animal, such as man in need of such therapeutic treatment.

Particular ACE inhibitors or pharmaceutically acceptable salts, solvates, solvate of such

20  salts or a prodrugs thereof, including active metabolites, which can be used in combination
with a compound of formula I include but are not limited to, the following compounds:
alacepril, alatriopril, altiopril calcium, ancovenin, benazepril, benazepril hydrochloride,
benazeprilat; benzoylcaptopril, captopril, captopril-cysteine, captopril-glutathione,
ceranapril, ceranopril, ceronapril, cilazapril, cilazaprilat, delapril, delapril-diacid, enalapril,

25 enalaprilat, enapril, epicaptopril, foroxymithine, fosfenopril, fosenopril, fosenopril sodium,
fosinopril, fosinopril sodium, fosinoprilat, fosinoprilic acid, glycopril, hemorphin-4,
idrapril, imidapril, indolapril, indolaprilat, libenzapril, lisinopril, lyciumin A, lyciumin B,
mixanpril, moexipril, moexiprilat, moveltipril, muracein A, muracein B, muracein C,
pentopril, perindopril, perindoprilat, pivalopril, pivopril, quinapril, quinapril hydrochloride,

30  quinaprilat, ramipril, ramiprilat, spirapril, spirapril hydrochloride, spiraprilat, spiropril,
spiropril hydrochloride, temocapril, temocapril hydrochloride, teprotide, trandolapril,

trandolaprilat, utibapril, zabicipril, zabiciprilat, zofenopril and zofenoprilat. Preferred ACE



pentopril, perindopril, perindoprilat, pivalopril, pivopril, quinapril,

qui napril hydrochloride, 30 quinaprilat, rampril, ramprilat, spirapril,
spi rapri Iwbydoswski ori de, spiraprilat, spiropril, spiropriPCTIGRIROSTIBOr I de,
tenmocapril, tenmocapril hydrochloride, - teprotide, trandolapril,

trandol aprilat, utibapril, zabicipril?, zabiciprilat, zofenopril and
zofenoprilat. Preferred ACE WO 03/051821 PCT/ GB02/05738 17 inhibitors for
use in the present invention are ramopril, ramprilat, |isinoprjl,

enal aprmpibiRes foppgn inthg pragent ipypRiiqp e gﬁ“ﬁ‘l@ﬂl’ﬁ\@ i oprd, @8@8513@@ in the

pr esenteﬂaﬁ?ﬁﬂtimr Efe@TAE InhitRRes fof Biddlih Hl pre@nfin0éftionate ARabOE ensin ||
ant agoni st S, pharnmaceutically acceptable salts, solvates, solvate of such

sal ts omdaamiietigs t hereof for use in conbination with a conpound of
formula | include, but are not Iimted to, conpounds: candesartan,
candesartan cilexetil, losartan, valsartan, irbesartan, tasosartan,

tel msartan and eprosartan. Particularly preferred angiotensin Il

ant agonPsfesredrangioaensinde anthgatisty, phewesstatidadly decaptabis salis, sohatesofolfagy ofise i n
the 10 present invention are _candesartan and candesartan ileﬁe&i | .

Ther ef ofushisaltser aprafiugy Higre E(?Ituﬁ?én‘H?mlflﬁ%“qnn‘(*i’é}hf‘F%rﬁPo‘f“%e(}ngW Blovi ded a

met nod {ofugl Bt alinor ih AR IR UbrrbuddsP Exrfle 8RR Te2REh Hickeff MRaHAH, °C
conplications 1 n a warm bl doded animal, such as nman, in néed of such

t r eat meiisadah Cb&GRAR, H6Sartaa ehisireni ag chosatind Pamicalatly prefersecef f ecti ve
amount of a compound of formula I, or a pharmaceutically acceptable salt,
sol vat eangiotbnsin & aptagonists aa phaimaceitticallp pengpiaglet desiv atbvesitheraoffn ysgriedies,

sequential or separate dm nistration wt. n effective anount of one the
ot hé? cBITHaMHYIST L &S %‘%S?lf?“tqqf@an‘ieﬁ%‘%%{‘l’f‘%ﬂ‘secti on, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a

pr odr ug e . r i i fi ; ntion,
Phere T ShEST b RRE AR {a Rl uRaels o Snd hotte: SRR 2

war m bl gesiednedt typd 2 dnbebs asl ipassodiated eadpldationcin a waresblwedtd antiingh

conprises_admnistering to said aninmal an effective ampunt. . of.  a. conpound
of f or MR as Mmagy theﬁﬁé?% ﬁ‘%fg‘éWFE%Ht which-comprisss admaigisfering 4p sajf gnimgl @ o4 o of

o EReBL i o A LR ond (L ARanye emuant o, o, scpar
descri bealvate, solwase afosubh natlt oma predtugahereof ia simultaneous, sequential or separate
administration with an effective amount of one the other compounds described in this
combination section, or a pharmaceutically acceptable salt, solvate, solvate of such a salt
or a prodrug thereof.
20
Therefore in an additional feature of the invention, there is provided a method of treating
hyperlipidemic conditions in a warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a
compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a
25 salt or a prodrug thereof in simultaneous, sequential or separate administration with an

effective amount of one the other compounds described in this combination section or a

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

According to a further aspect of the invention there is provided a pharmaceutical
30 composition which comprises a compound of formula I, or a pharmaceutically acceptable

salt, solvate, solvate of such a salt or a prodrug thereof, and one of the other compounds



pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof. According to a further aspect of the invention there is
provi ded wophassaceut i cal 30 conposition which conprises RCTORIQOSTISOf
formula I, or a pharmaceutically accgptable salt, solvate, solvate of such
a salt or a prodrug thereof, and one of the other conpounds WO 03/051821
PCT/ GB02/ 05738 18 described in this conbination section or a

pharmaceutjcal ly. acceptable salt, solvate, .sqlvate .of such or a

br odr agetcrbrgihisiorituen setan cheeneisru Al rePen yhafhule G Fuent
Or car b glich asafek ApRbdEg Hredf il hidderatias Retta gHarhh@upeaBapteptablent i on there
is provided a kit conprising a conpound of forrmula 1, or a

phar madédutritoakcdyienccept abl e salt, solvate, solvate of such a salt or a
prodrug thereof, and one of the other conpounds described in this

conbi nation section or a pharmaceutically acceptable salt, solvate,

sol yat e\ @brasiCtd AfusiBibl aspéct of Pe@kiser intdigioaakiere I0prAvided dikihgotnprisingar t her
aspect of the present invention there is provided a kit con%) S|U§| ng: a) a

conpousgmppuricheiformuip L ara phaprasendeabilyarestate st sl 4Bt O § bRvat e,
sol vat g, B]f %glcog{u}étrhgl%bf afldl ofe & (}Hg thggzggﬁﬁcﬁﬂ{dﬁ dbRriBed in'this coRibinadiegage form

b) one™©0 corfpounds descri I'sS conbl nation section or a
phar magedtionaalalpharmsceaicilytaadspeabiadalt, sl vite,abbatesaf suelt @ salf orsaredaigsal t or a
prodrug thereof; in a second unit dosage form and c) container neans for
cont ai h@@P%ajd first and second dosage fornms. According to a further
aspgct of the present invention there is provided a kit conprising: 20 a)
a conpound of fornula I, or a pharnmaceutically acceptable salt, solvate,
sol vat AAabrdingto a furthat aspest of therpoesenginyendioaghere ipprevided altioqmprising:

phar maceuti cal | eptahl e di.l uent rri | iLr I sage
form 5”5 a&ﬂ@PB‘ﬁle( %%Hgﬂléfi %&%‘%ﬂa s éa%@%cg@ﬁﬁt}l% 841{; F@V%l:ﬂghﬁvr? 1%? {J%Srl% glgect i on
or a phagnireeawkédial ereclGe @Ffr@ling dbdhde fosn) vate, solvate of such a salt or
a prodrug thereof, in a second unit dosage. 25 form andlgﬁngontainer means

for coranaphiesticd compayndsdascsibed Hthirroanation sgction or a phafmaceutically

15 acceptable salt, solvate, solvate of such a salt or a prodrug thereof; in a second unit dosage
form; and

c) container means for containing said first and second dosage forms.

According to a further aspect of thé present invention there is provided a kit comprising:

20  a) acompound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such
a salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier,
in a first unif dosage form;

b) one of the other compounds described in this combination section or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in a second unit dosage

25  form; and

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

According to another feature of the invention there is provided the use of a compound of
the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such asaltora
30  prodrug thereof, and one of the other compounds described in this combination section, or

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



According to another feature of the invention there is provided the use of
a conpound of the formula I, or a pharmaceutically acceptable salt,

sol vat e, wolsass2of such a salt or a 30 prodrug thereof, ®00/GBR/0538t he

ot her conpounds described in this conbination section, or a
pharmaceutically acceptable salt, sol¥ate, solvate of such a salt or a
prodrug thereof, in WO 03/051821 PCT/ G802/ 05738 19 the manufacture of a
medi canent for use in the the treatnent of metabolic syndrome or type 2

di abet else mmhifadteread s onddicament Gyrpise ethe dresraagment\whmetahose ABMITYME ARl ,  such as

A ing t t her feat f the ' here | i ded th
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salt, solvate, solvate of such a salt or a prodrug thereof, and one of the
ot her conpounds described in this conbination section, or a

phar madewbidieg toyanatheefeatine ef ainvention thareds Pegyiideskthe gse i spmapound of or o
prodrug, thereof, in, th i.C iR, t he

t redt ng]ﬁeta’ uﬁ;’p%rr?P%Wg%enmﬁgﬁbgﬁ%%t?}ggéﬂ?ﬁ a{e\’/va&??né{ lof)%ﬁg a%ioﬂgl, such as
man. 1QriGageHidd, dnd odefof Hiehrherasppotmdsfdesdribepiie gantcomineun sotiather e i s
provi ded a conbination treatnment conpri Sifﬂsg t he adm ni trathigon of an

ef f ect iaphagmesenticably ascaihiosalid s aterolvaieoiRiehy 2 palt gt 2 grodrue there@ly i cal 1 y
accept 3l Gafidhbune it @earial Y3 Ro i 13 WRBnent 8 hyilinaRmAdeyaiiédan eof
optionalTy ogetlﬁer w th a pharnmaceutically acceptable diluent or carrier,
wi t h t hewdm-blopddd ammel)sychsasqoua@nt i al or separate admi nistration of, an
effecti ve anount of one of the other conpounds described in this

conti nati on section, or a pharmaceutically acceptable salt, solvate,

sol vat e Qly BHE RSBkt asPbordf PEOSHEsHat TvertRsi thereé provideliy doagwdaien with a
pharmaceutically acceptable diluent or carrier to a warm bl ooded ani mal,

such agrestmeritgompgsidg dfe asgnistragomefcnaftect veamonniof a sompoundtdie 14 NVR and

13C NMR neasyrenent s wer f [ LESEN 2390 oP% vro an
UNI TY’\%"HE‘%?IEO?I aﬁm?ceggﬁaq@;aecg‘%@n%%% g?lv%%’e%gﬁ%ag at Ja.Hfo?? eq encigles of
300, 25nh4e6f, o?@&am;ﬂo@ﬁibr% a plespeciutivalyyacceptablatili@€ of raguemithgbe of 75,
100, 125 and 150 , _ respectively. Measurenents were na on_.t.he delta
scalse (se'l)n_ultaneous, sequential or separate administration of.an effective amount oI one of the

other compounds described in this combination section, or a pharmaceutically acceptable

salt, solvate, solvate of such a salt or a prodrug thereof, optionally together with a

pharmaceutically acceptable diluent or carrier to a warm-blooded animal, such as man in

need of such therapeutic treatment.

20

Examples

'H NMR and *C NMR measurements were performed on a Varian Mercury 300 or
Varian UNITY plus 400, 500 or 600 spectrometers, operating at 'H frequencies of 300,
25 400, 500 and 600 MHz, respectively, and at >C frequencies of 75, 100, 125 and 150 MHz,
respectively. Measurements were made on the delta scale ().
Unless otherwise stated, chemical shifts are given in ppm with the solvent as

internal standard.

30 Abbreviations
DMSO dimethyl sulfoxide
THF tetrahydrofuran



Unl ess otherwi se stated, chem cal shifts are given in ppmwth the sol vent
as internal standard. 30 Abbreviations DMSO dinethyl sulfoxide THE

t et r ahydrwbuwsasmstD 03/ 051821 PCT/ GB02/ 05738 20 Pd/ C pal | &dirigBoesosmshar coal
DVAP di net hyl ami nopyridine t triplet s singlet s d doublet q quartet m
mul tiplet bs broad singlet dm doubl é9 of nulti plet io bt broad triplet dd
doubl et of doublet Exanple 1 (2S)-3-(4-{

2- { Benzyl (hexyl ) am no] - 2- oxoet hoxy} phenyl ) - 2- et hoxypropanoic acid 15 (i)

Et hyl (P28} - 3- { pa]ladiiinemophisrsl) - 2- oxoet hoxyl phenyl ) - 2- et hoxypr opanoate To a
sol uti f oethyl (25)-2-et.hoxy-3-(4-hydroxyphenyl)propanoate (23.8 g, 100
nol , ar eg%ggéléfgﬁ??pgg %nh W99/ 62872) "in acetonitrile (200 nL) was
added gnhydr ougriplept assi um carbonate (31.9 g, 231 nmmol) followed by benzyl
bromoacetate (17.4 nL, 110 20 nmmol ) and the reaction m xture was refl uxed
overni ght. The sing&tion nmixture was allowed to cool to roomtenperature,

i nsol ubl e saltsd VEILE filtered off and the solution was concentrated in
vacuo. “The resi‘GUé“was t aken up in ethyl acetate (300 nlL), and the organic
phase wps washgedrtyd t h aqueous NaHCOB (3 x 100 ni) and brine (100 ni),
dried over anhydrous MSO, and concentrated in vacuo. Purification on
silica’8el wt Hmh]ﬁplrﬁll ene chloride as the 25 eluent and collection of pure

fractiogps vyiel qﬁga@gnéetg (58% of a yellow oil.
dm doublet of multiplet .
10 bt broad triplet
dd doublet of doublet

Example 1
(285)-3-(4-{2-[Benzyl(hexyl)amino]-2-oxoethoxy }phenyl)-2-ethox ypropanoic acid

15 (i) Ethyl (25)-3-{4-[2-(benzyloxy)-2-oxoethoxylphenyl}-2-ethoxypropanoate

To a solution of ethyl (25)-2-ethoxy-3-(4-hydroxyphenyl)propanoate (23.8 g, 100 mmol,
prepared as described in W099/62872) in acetonitrile (200 mL) was added anhydrous
potassium carbonate (31.9 g, 231 mmol) followed by benzyl bromoacetate 174 mL, 110
20  mmol) and the reaction mixture was refluxed overnight. The reaction mixture was allowed to
cool to room temperature, insoluble salts were filtered off and the solution was concentrated -
in vacuo. The residue was taken up in ethyl acetate (300 mL), and the organic phase was
washed with aqueous NaHCO; (3 x 100 mL) and brine (100 mL), dried over anhydrous
MgSO4, and concentrated in vacuo. Purification on silica gel with methylene chloride as the

25 eluent and collection of pure fractions yielded 22.4 g (58%) of a yellow oil.

I{ NMR (400 MHz, CDCL): § 1.16 (t, 3H), 1.22 (¢, 3H), 2.93-2.97 (m, 2H), 3.35 (m, 1H),
3.60 (m, 1H), 3.97 (m, 1H), 4.16 (q, 2H), 4.64 (s, 2H), 5.23 (s, 2H), 6.82 (d, 2H), 7.15 (d,
2H), 7.32-7.39 (m, SH).

30
13c NMR (100 MHz, CDCl3): § 14.3, 15.2, 38.6, 60.9, 65.6, 66.3, 67.0, 80.4, 114.6, 128.5,
128.6, 128.7, 130.6, 135.3, 156.7, 169.0, 172.6.



1H NWR (400 MHz, CDCI3): S 1.16 (t, 3H), 1.22 (t, 3H), 2.93-2.97 (m 211),
3.3 (m 1H, 3.60 (m 1H), 3.97 (m 1H), 4.16 (q, 2H), 4.64 (s, 2H), 5.23
(s, 2H), wo08204@21 2H), 7.15 (d, 2H), 7.32-7.39 (m 5H). POTAHO2MBRS(100
MHz, CDCl3): S 14.3, 15.2, 38.6, 60.9,,65.6, 66.3, 67.0, 80.4, 114.6,
128.5, 128.6, 128.7, 130.6, 135.3, 18b.7, 169.0, 172.6. WO 03/051821

PCT/ GB02/ 05738 21 (i|) {4-1(2S)-2,3-Di et hoxy-3- oxopr opyl ] phenoxy}acetic
acid To a solution of ethyl

(2S)-3-{4-[2-(benzyl oxy) - 2- oxoet hoxy] phenyl } - 2- et hoxypr opanoate 5 (22.33
9, 57. 8 @yp-J(2k02 BUSRHo¥y-BL bt Aphdiox PRBridThdig Was added Pd/ C (10% 3.1 g)
and the Tteaction mxture was hydrogenated under atnospheric pressure at
roomtenperature overnight. The mxture was filtered through a pl ug of

of & i gt aySTsn of o (SRR o) 2aser sy pBerd) et pprondigats 1 51
(t, 3H (223@% 27980060 irPfdshly 3ls§ﬁec('['HF|:5)!ZbO mL? vRQ a&aed F1{)%%1@)(10% 94 Hha Wi

4.16 (q, 4.65 (s, 2H), (bs, 1H) 13C
NMR ( 10@6@91&4911 oDN®) Wag msqdrggem.iszdl unde. atmmhmc EIECSEHGG@t 4roo80 .IESNperares,

130. 7 (

(29) - 3 ig?jggh[tbenz&g? exy ﬁ%rérﬁlo%%gé "‘o‘é’t‘%éﬁ%@%éﬁ%} e féltrg %‘8%%9”8%‘3}%%& e To

a sol ut iienadio 1o 4fib{P1).6 g (BFH) eft hioghit-ydHexofir opyl ] phenoxy}acetic acid (0. 110

g, 0.37 20 nmmol) in nethylene chloride (3.7 nL) were added

N—hexyl benzyl am ne (0.079 g, 0.41 mmol) and DVAP (0.045 g, 0.37 mmol)

foII L gatfyka 0 r igeM ydr | Qe de

(0. o1 g M, B, Chak B R R e o goR o el SR, 15D

t errper atsLﬁOe(m\/HmBgm (m, 11?}5 a6ty 2Hyyas6d(s, 2H8,6.84 (d) 2¥D1 Ml gae2Hy; I8l4% (bde (25
c1 he or gani ¢ phase was washed with 5% HO (3 x 25 nl), aqueous 25

NaHCCB ( and brine (25 nlL), dried over Na2SO4, and concentrated in,

vacuo. Puri f| cation on a prepacked col um of silica gel (Isolute(r) SPE

Colum, 5 g Si/25 nL) with nethanol (0-1% gradient) in nethylene chloride

as the &f@PMRYI@0 N, COIAY): § 1480 %5.10B83, 6¢.0] 6511, G54 80id,.114.6, 130.7, 130.9,

15 1564, 172.7,173.7

(iii) Ethyl (25)-3-(4-{2-[benzyl(hexyl)amino]-2-oxoethoxy}phenvl)-2-ethox ypropanoate

To a solution of {4-[(25)-2,3-diethoxy-3-oxopropyllphenoxy}acetic acid (0.110 g, 0.37
20 mmol) in methylene chloride (3.7 mL) were added N-hexyl-benzylamine (0.079 g, 0.41
mmol) and DMAP (0045 g, 037 mmol) followed by 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (0.071 g, 0.37 mmol) and the reaction
mixture was stirred at room temperature overnight. The mixture was diluted with methylene
chloride (25 mL), and the organic phase was washed with 5% HCl (3 x 25 mL), aqueous
25 NaHCOs; (25 mL), and brine (25 mL), dried over NaySO4, and concentrated in' vacuo.
Purification on a prepacked column of silica gel (Isolute® SPE Column, 5 g Si/25 mL) with
methanol (0-1% gradient) in methylene chloride as the eluent yielded 0.139 g (80%) of a

colourless oil.

3 HNMR (400 MHz, CDCl;): 8 0.81-0.90 (m, 3H), 1.11-1.32 (m, 12H), 1.46-1.62 (m, 2H),
2.88-3.00 (m, 2H), 3.21-3.29 and 3.29-3.40 (2m, 3H, rotamers), 3.59 (m, 1H), 3.95 (m, 1H),



30 1H NWVR (400 Mz, CDC13): 8 0.81-0.90 (m 3H), 1.11-1.32 (m 121 ),
1.46-1.62 (m 2H), 2.88-3.00 (m 211), 3.21-3.29 and 3.29-3.40 (2m 3H,
rot aner s)wod3msisgm 111), 3.95 (m 1H), WO 03/051821 PCT/ GBOZIKZ/PIBS 22
4.10-4.19 (m 2H), 4.60 and 4.61 (2s, i rotamers), 4.65 and 4.73 (2s, 2H,
rotaners), 6.77 and 6.87 (2d, 2H rofamers), 7.07-7.37 (m 7H). 13C NMR
(100 MHz, CDCI3) 6139 14.2, 15.1, 22.5, 26.5, 271 28.4, 31.4, 31.5,

38.4, 46. 2, 50.5, 60.7, 66.1, 67.5, 67. %%3 114. 4
114. 5, 1121@—6 e Zﬁ) 450 apd 40452, 2Hxgtamers); 4@5gmd 36 @S oropamesly 6477
130. 5, T, 0, 168.1, 172.4. (The nunber of
peaks |é§$gr%ge(%§t%1}? rot%ﬁx@rsﬁ n@i? 3g/f(ng:.gr on atons due to rotamers.) (iv)
(2S)-3-(4-{2-[Benzyl (hexyl ) am nol - 2- oxoet hoxy{ phenyl ) - 2- et hoxypr opanoi c
acid 10,To a soI ution of

I
(28) - 3- (4= IR K} W%@Rﬂlyagﬁ%@] 192 0kobtRod#Phéhyi 384-31¢tRdxy gf dpatidat e
(0.080 90435 853, do.reaFariddf 87eh @4 RALRLS 498 6MhoPs. ol HOSY, 158 SH -
sol ufion and the Teaction ' mxture was’ Stirred at room tenperature
over ni ghes8.8Th80.2r aaeR| ¢B0.4) x3M5.el¥ms, B Zil 156e81 1/ﬁ6t9) 1681:A68dnd 78Xt r §Eteed
with ethyl acetate (3 x 25nlL). The 15 conbi ned rganlc h ASe was washed
with brDyEbenef prak Slsd?‘ﬁ%“(ﬁ%é’?“@%@“%‘?ﬂ? at%ﬁg 18t vacuo to afford
0.068 g (90% of a colourless oil. "H NWVR (400 Mz, CDCIS) 6 0.80-0.92 (m
3H), 1.11-1.18 (m 3H) 118133(m 6H) 146163(m 2H) 2.87-3.11
(m 2H) (v3(Z0- D-Hpxhzs dan thax v 1H), 4.01
(m 11-1), 4.61 and 4.63 (25 2H rotarrers), 4 67 and 4.75 (2s, 2H,
rotaffers), 6.77 and 6.88 (2d, 2H, rotaners), 7.10-7.40 (m 711), 8.79 (bs,
%}1% %?%6 ngsécim%me f %@%1/13) (2456 31(11—-QZO[bbﬁzﬂ(hei?l)eﬁmnaﬁz%xo&ﬁoﬂy}pBBny‘l) -231. 5,
114.7, Ef®xyproparag @90, 01gmmol) pgTHE @zﬁgn@») wasspdded 48 migef 2 0. i3 6
130. 7, e
poaks | P §aPifn dnd WA kel npurd hsouink o rophl Rooerttb oDURRE, e
03/ 05 182&acﬂﬁf[/n@(ﬂl2é Way 38difi2d wnlE)@m}{Céi add extracted with ethyl acetate (3 x 25mL). The

(29, 2o 3. (4 (2 eyl (2 phenl Yef ) ol 53 st APy L 0P

concentrated in vacuo to afford 0.068 g (90%) of a colourless oil.

'H NMR (400 MHz, CDCls): § 0.80-0.92 (m, 3H), 1.11-1.18 (m, 3H), 1.18-1.33 (m, 6H),
1.46-1.63 (m, 2H), 2.87-3.11 (m, 2H), 3.20-3.30 and 3.32-3.45 (2m, 3H, rotamers), 3.61 (m,

20 1H), 4.01 (m, 1H), 4.61 and 4.63 (2s, 2H, rotamers), 4.67 and 4.75 (2s, 2H, rotamers), 6.77
and 6.88 (2d, 2H, rotamers), 7.10-7.40 (m, 7H), 8.79 (bs, 1H).

13C NMR (100 MHz, CDCls): 8 14.0, 15.1, 22.6, 26.6, 27.1, 28.4, 31.5, 31.5, 31.6, 38.1, 46.5,
46.6, 48.5, 50.7, 66.7, 67.4, 67.7,79.9, 114.6, 114.7, 126.7, 127.5, 127.8, 128.2, 128.7, 129.0,
25 130.1, 130.1, 130.6, 130.7, 136.5, 137.0, 156.9, 157.0, 168.5, 168.6, 175.6. (The number of

peaks is larger than the number of carbon atoms due to rotamers.)



5 (i) Ethyl

(2S) - 2- et hoxy- 3-(4-{2-[ hexyl (2- phenyl et hyl ) am nol - 2- oxoet hoxy} phenyl )

pr opanoatwoma/05183bl uti on of PCT/GB02/05738
{4-[(2S) -2, 3-di et hoxy- 3- oxopr opyl ] ph xy}acetic acid (0.110 g, 0.37 muol)
in nmethylene chloride (3.7 nL) were added N hexyl -2-phenyl et hyl ami ne (0. 080
g, 10 0.39 nml) and DVAP (0.045 g, 0.37 nmol) followed by 1-ethyl-3-(3

di met hylam f%pjopyl ) car bodi i mi de hydrochloride (0.071 g, 0.37 nmol), and

t he reactrom ~mxture was stirred at roomtenperature overni ght. The

m xture was diluted with nmethylene chloride (25 nlL), and the organic phase
was washed with 5% HCI aqueous NaHCCB (25 rrL) and brldne (25
m), drled-<gPBoXK e - | DERG (A PIRERS : A0 RIENIC ox
prepacked coI um of silica gel (IsoI ute(r) SPE CoI um, 5 g Si/25 L) with
met hanol (0-1% gradient) in nethylene chloride as the eluent yielded 0.125
g (76% (pEtiy] (29! Dethbess-(&if R-[hdy] (MR eh HOthyMimin PR @ethoRy i8R 92 (M 3H),
1.16 (t, 3H), 1.19-1.33 (m 9H), 1.45-1.65 20 (m 2H), 2.82-2.90 (m 2H),
2.91-2. ag H, 3.12-3.21 and 3.29-3.42 (2m 3H, rotamers) 3.50-3.65
(m 3H), 3.95 (m1H), 4.16 (g, 2H), 4.39 and 4.65 (2s, 2H, rotaners), 6.75
and 6.86 (2d, 2H, rotanmers), 7.10-7.34 (m 7H). 13C NMR (100 MHz, CDC13):
614.0, Ta.a, solllti(@ ofl 544[(29 2., B dieBxy;3-@6opropy2IphdnoxdIaddtic 3dcid, (03106g, 03F

33.9, 35.3 5.9,.48. 1, 48. 67.5, 80.4 1145
o6, R, St padiits o ALY wars pdged NshersT I envicing mvins (04800
15619, 059. Omnddly . Gnd LGIMAP 178035 (Jhey, 3?urmﬁfol>of fARAKE | 6y | L@ an the

nunber of carbon atons due to rot arrers )

(28) - 2- dmshxlaminoprapal)parbsdiinige ﬁn@rqnhhn‘tdyl (007 1ngl 037 omoet ) eod) thherydtiopr opan

?|2 g | a(2:| g]tl g%y‘;]l'g %{ ﬁe?zfﬂt h(gr)y(l ﬁ@e%% nyYeé?Jﬁm )T&& rﬂ%(]:ur% was diluted with methylene

oxoet hoatylppidie (B4 momhmat@ drflc PBdsegwasOwdsheTath 59 HTHE 828 ML), Masowrdded
4.3 L of WO 03/ 051821 PCT/ @B02/ 05738 24 0.10 MLiOH solution and the

reacti ol sufe &g bree @GP mbonfiikthpaentNpOovadneqisentratathén reaee.i on
: i t 3 x
et CPRScdioh i 4 fepikEd caMshlde G LR SPE il s sBSifs ey bital

over Na2sbanolatid 1% gndient) riatmcthylane/ ahloddé as alid eluentOyieladd ®. 12368%(70%) af a
colourle '
CcO

s oil..
our?ess oil.

"H NMR (400 MHz, CDCls): §0.82-0.92 (m, 3H), 1.16 (t, 3H), 1.19-1.33 (m, 9H), 1.45-1.65
20 (m, 2H), 2.82-2.90 (m, 2H), 2.91-2.98 (m, 2H), 3.12-3.21 and 3.29-3.42 (2m, 3H, rotamers)

3.50-3.65 (m, 3H), 3.95 (m,1H), 4.16 (q, 2H), 4.39 and 4.65 (2s, 2H, rotamers), 6.75 and 6.86
(2d, 2H, rotamers), 7.10-7.34 (m, 7H).

’C NMR (100 MHz, CDCls): 8 14.0, 14.1, 14.3, 15.1, 22.6, 26.5, 26.7, 274,290, 31.5, 31.6,
25 33.9, 35.3, 38.5, 45.9, 48.1, 48.3, 48.9, 60.8, 66.2, 67.5, 80.4, 114.5, 126.4, 126.9, 128.5,
128.9, 130.1, 130.2, 130.5, 130.5, 138.3, 139.2, 156.9, 157.0, 167.6, 167.8, 172.5. (The

number of peaks is larger than the number of carbon atoms due to rotamers.)

(i) (25)-2-Ethoxy-3-(4-{2-[hexyl(2-phenylethy))aminol-2-oxoethoxy Yphenyl)propanoic acid

30
To a solution of ethyl (25)-2-ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-2-
oxoethoxy}phenyl)propanoate (0.081 g, 0.17 mmol) in THF (8.6 mL) was added 4.3 mL of a



5 1H NWR (400 MHz, CDA 3): S 0.82-0.93 (m 3H), 1.15 (t, 3H), 1.20-1.35 (m
6H), 1.47-1.62 (m 2H), 2.80-2.99 (m 3H), 3.00-3.09 (m 1H), 3.11-3.21
and 3. 31-wodd/0f@x1 3H, rotaners), 3.50-3.67 (m 3H), 4.0PciraBozifi3s4. 40
and 4.66 (2s, 2H, rotamers), 6.75 an% 6.85 (2d, 2H, rotaners), 7.10-7.35
(m 7H), 8.86 (bs, 1H). 10 13C NMWR (100 Mi, CDO 3): 614.0, 14 1, 15.1,
22.6, 22.6, 26.6, 26.7, 27.3, 28.9, 31.5, 31.6, 33.8, 35.2, 38.1, 46.1,

48. 3, 48.4 9 6.7, 67.4, 79.9, 114.6, 126.4, 127, 128, .

130.0, G4 M Lio8hselchandthe;mdction midihs Seap gt of 45 Yerpggdfe oleafight.
175. 6. fhRafiRIxtee whRerlsfidSwiRRBEACI badeithRtddungesthof acetd @k 25Ny due
to rotaners.) 15 BIOLOd CAL ACTIVITY Fornul ations_Conpounds were dissol ved

i n DVBCTho combitied arganiv st kvas oveghednith Bsingr @5amdaydiied oveycNagdPatdngns
were further diluted | o r ' GENERAL CHEM CALS AND
REAGEI\ITgmfmtfageedr lélsvélc'éosgoa%/ G gg?@%@ %%5]85? gﬁlglsnge Sf?0 gbm Packard, USA.
Restgiction Enzynes were from Boehringer and Vent pol ynerase from New
Engl and, Bi ol abs. CELL LINES AND CELL CULTURE CONDI TI ONS 25 U2- OS,

( st eogdhNMR £#QWMETZ, Alfen) S Res2-P9P EMmadtd ¥ Foth Hhed20ub3) (efil) 162 -

expande r [ fro n Si % I

cul tur At BEPEESE e S S A E Do RS SRR P EREy B O R L,
M gl ut 3BDIREP (M4 3HYM.01 @hnanil),-4.4Qland arien@s, 1080 foedmdrs)c 8175 aer G185 (2d, B¥ CO2.
Phosphat e buffered_saline PBS) wi_thout addition of cal ciumor magnesium
was usetptamgs), d dio-7 88 |(fy 7 B ft ¥Dwer e 30 from G bco (USA) and 96- wel |
cell culture plates were purchased from Wllach. W 03/051821

PCT/' 6802/ 05738 25 PLASM D CONSTRUCTS FOR HETEROLOGOUS EXPRESSI ON St andar d
r econbi HariMB\N@ 00evHRj QDES:;) Wl £0CHE.1,i 16d1, A0t6, a2.60266,147EATI8y 289sBhB) 31(F)) .

The Luciferase reporter vector G.5UAS (clone consjsts fi copj es of

T e L on858a8 TP28 (ke ¥R 2 20 881 &1 S C18 L fRESIR S 13 of WE PR S
130.0, 130.1, 130.6, 130.7, 138.2, 139.1, 156.9, 157.0, 168.1, 168.2, 175.6. (The number of
peaks is larger than the number of carbon atoms due to rotamers.)

15

BIOLOGICAL ACTIVITY
Formulations

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

20 GENERAL CHEMICALS AND REAGENTS
Luciferase assay reagent was purchased from Packard, USA. Restriction Enzymes were

from Boehringer and Vent polymerase from New England Biolabs.

CELL LINES AND CELL CULTURE CONDITIONS

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

30  from Gibco (USA) and 96-well cell culture plates were purchased from Wallach.



s binding sequence, 5'-CGACGGAGTACTGICCTCCGACGCT-3", cloned into the

Sacl/ Xhol sites of pG.3-Pronoter (Pronega). The Sacl/ Xhol fragnment carrying
t he UAS wptoasswas constructed using anneal ed over | appi ng PalTiGRmE13@0t | des.
Expression vectors used are based upgg pSG (Stratagene). Al vectors
contain an EcoRUNhel fragnment encoding the DNA bi nding domai n of GAL4
(encoding amno acid io0 positions 1-145 of database accessi on nunber
P04386) followed by an in-frane fusion to a fragnent encodi ng the nucl ear

| ocal i sati on sequence from T antigen of Polyoma Virus. The nucl ear

| ocal i sati on sequence was constructed using anneal ed overl appi ng

ol i gonukiL.ASVIIAONSERUCHS PR INHIER OEOGERYS EXPRESSION

(5" - CTAGCGCTCCTAGAAGAAACGCAAGGTTGGTAC-3'). The ligand binding 15 domai ns

f r om hugeaidaad£bcoRBERNODNR( REliniq@n dvditicatled ek dsnkeseibeRBRA e (HCRhe
anplified as Kpnl/BanmH fragnments and cloned in frame to the GAL4 DNA

bi ndi nglucifierasé repariar vaseornpGLeHAS| (dloat ersistoef fwqopies of tEKeAkeBlehce of al |

Gprbs st sttire veroALGRA IR GTRLTRCSRMACE . Ao 58 oot or
625+ 1530 e RO e S T M R T .

PPARy Uaid4 Sln&s couistradidd hbihg an@eﬁﬁaﬂkiyﬂﬂﬁignmgmlugtﬁmaﬁé@esw9138 nt 652-1577 WD

03/ 051821 PCT/ GB02/ 05738 26 refers to nucl eoti de positions of data base
entry uBuyessionaseptoesaset iaee basehrpPra i G%rataegémh Al VECaNSIORIIN FRANSFECTI ONS

passagetNsE e ERghrense AR SR BUR Bhingy TG e BErs BRfergRRnaee to
trypgi n#)o"‘sﬁgms WesRed daidaRelbakied _nuﬁﬂbelcm@s Sj ok 'By ah iR 98 f\fls%n 41 nut es.

The cel | et was resuspended in col to a concentration of
about 1Bagmem Gnccnelﬁﬂ@tlnahucléammahaaimmseqmmé froNAT anﬂn@mﬂ [Polyuspéimss. on

The nuclear localisation sequence was constructed using annealed overlapping
oligonucleotides creating Nhel/KpnI sticky ends
(5-CTAGCGCTCCTAGAAGAAACGCAAGGTTGGTAC-3’). The ligand binding

15  domains from human and mouse PPARa and human and mouse PPARy were PCR
amplified as Kpnl/BamHI fragments and cloned in frame to the GAL4 DNA binding
domain and the nuclear localisation sequence. The sequence of all plasmid constructs used

were confirmed by sequencing. The following expression vectors were used for transient

transfections:
20
vector encoded PPAR subtype sequence reference’
pSGGALKPPa human PPAR«a S$74349, nt 625-1530
pSGGALmPPa murine PPAR« X57638, nt 668-1573
pSGGALKPPg human PPARY U63415, nt 613-1518
pSGGALmPPg murine PPARYy U09138, nt 652-1577




was incubated on ice for approximately 5 m nutes before el ectroporation at
230 V, 960 F in Biorad's Gene PulserTMin 0.5 m batches. Atotal of 50 g
DNA was awoaed/oss2each io batch of 0.5 m cells, includi ngPETEGRP20KBBESSI ON
vector, 25 g reporter vector and 22.5, unspeci fic DNA (pBl uescri pt,
Stratagene). After electroporation, cells were diluted to a concentration
of 320'000 cells/mM in DMEM w thout phenol red, and approxi mately 25' 000
cells/well were seeded in 96-well plates. In is order to allowcells to

recover ! seedggedkdh@Seotide obil6HGHRE ke Stfy iRM 1S edprBaunslipaliviriiagdi t i on
of test conpounds. In assays for PPAR(err), the cell medi umwas

suppl emdomeitd. Wi t h  resin-charcoal stripped fetal calf serum (FCS) in order
to avoi i j by fatty acid conponents of the FCS. The
resi nc&&%@ﬁﬁ%&%ﬁs produced as follows; for 500 m of

heat -i nactivated FCS, 10 g charcoal and 25 g Bio-Rad Anal ytical 20 G ade

Ani on EXctiamgieciResfiosllp bommesage shmerr sex sdrkeiiawethend ¢xpasdddibipessagms kept on
a magneti¢c stircer at raomtenperature over night. The follow day, the
FCS fas MRBSHAFT G50 TP HENS GanBRTH Gt BEEdiREnsd. veped prdpatsieds &

hour s. . : LAt R, E J il1er
sterili ?ggé{tﬁf%?%gf&?zg@ )r(%?r(tg)ve re%aﬁ{&gf gﬂgg%%%é%%ﬁggg?lg%% 0&SSAY

PROCEDURH! &Ginoeltraioh wf kbms 18fx 108 epltsint] A fieh adliboh weDR Alithedetickubpengippr opri at e
concentration ranges in master FI ates. From master plates, conpounds were
di | ut ed Wapincubated en ipe dpmanpeoxdmeateiinS minkes kefors slastroperRtien erS0r\6r96Piukal

d . 03/ P51821, PCTreB02/0573 27, Af dj f.th f
cort el BRHOS GERpUIG e ES piittne & S SF ST IR s olied B5a%ae. added.
Trangi ekl of O.QMf&HS,%gclﬁﬁh% 9IS S pRRRRRECbP 2BPRPNES Vebr AROM 594  hours

before the luciferase detection assay was performed. For |uciferase assays,
100 | ofindpecifis DNA dplglonicriphStamtkgene)manual |y to each well and plates were
| eft for approximately 20 mnutes in order to allow lysis of the cells.
After lysis, luciferase activity was nmeasured in a 1420 Multiwell counter,

Victor, Atf{ep @e%ﬂo?ﬁgn, @?fs%e?@ Gfutc@IPL &Ql%éntration of 320’000 cells/ml in DMEM

without phenol red, and approximately 25’000 cells/well were seeded in 96-well plates. In

15 order to allow cells to recover, seeded plates were incubated at 37°C for 3-4 hours before
addition of test compounds. In assays for PPAR@, the cell medium was supplemented with
resin-charcoal stripped fetal calf serum (FCS) in order to avoid background activation by
fatty acid components of the FCS. The resin-charcoal stripped FCS was produced as
follows; for 500 ml of heat-inactivated FCS, 10 g charcoal and 25 g Bio-Rad Analytical

20 Grade Anion Exchange Resin 200-400 mesh were added, and the solution was kept on a
magnetic stirrer at room temperature over night. The following day, the FCS was
centrifuged and the stripping procedure was repeated for 4-6 hours. After the second
treatment, the FCS was centrifuged and filter sterilised in order to remove remnants of
charcoal and resin.

25

ASSAY PROCEDURE

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

test compound solutions for final doses.



The TZD pi oglitazone was used as reference substance for activation of both
human and 10 nurine PPAR(err). 5,8, 11, 14-Ei cosatetrayonic acid (ETYA) was
used as rwDasessel subst ance for human PPAR(err). Cal cul aicarcaBoansz3anal ysi s
For cal cul ation of EC50 val ues, a copgentration-effect curve was
established. Values used were derived fromthe average of two or three

i ndependent neasurenents (after subtraction is of the background average
val ue) and were expressed as the percentage of the maximal activation

obtai ned by the reference conpound. Val ues were plotted against the

| ogarithm of the test conmpound concentration. EC50 values were estimated
by | i neAfter adjstroaitaf teramdet nbesl mpdiuade 35 poimeashayedl, éalﬂétﬂsfaftqu@uflﬁe
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SOOI TSR TR A g T8 O Rt S G e e

| ess th a dE&jS(g}of | ess
t han 0. %@Iﬁsg? E}Ef?{g]&iéér uﬁk%l%sfﬁ)é?ﬁg%og%gn% g?@ﬁ?ﬁ? R}éﬁgﬁﬁ%\é%ssietl) ect group of
conpPUNgkSay Radhdivab h@dedaﬁaamy@o eh evell amﬂtpamemaeaeft for ApPAREN4tEZR0 Wi t h

respect to PPAR(err). is believed that this relationship is inportant
with rempfemets mordemp alE&V bﬁamﬁﬁweﬂgl%@r Iy, ilyqifeyassfaci iy watipeasHess 1Bnd t o

their th rofil i n, t he conpounds of the present
i nvent i dA% v }‘Yef ’2%1 3515%’ Iﬂ{k}% Bkt abol i sm and Phar macoki net | c)
propertR mm%@&mﬁ ge they exhibit inproved netabolic stability in
vitro, an so exhibrt favourabl e dose response curves in vivo. The 30
conpountife B Dibditezoac was mbsi asgefecence mihsgincaforpacﬁrfzitioa of Mhﬂﬁmmé 1
PCT/ GB02/ 05738 28 CLAIM5S 1. The S enantioner r’rPound formula |
_1¢ CHEyripe PRABY) 5.8.1 1 ddigigosafgtrayonic acid (ETYA) was used as reference substance
for human PPARc.
Calculations and analysis
For calculation of EC5 values, a concentration-effect curve was established. Values used
were derived from the average of two or three independent measurements (after subtraction
15 of the background average value) and were expressed as the percentage of the maximal
activation obtained by the reference compound. Values were plotted against the logarithm
of the test compound concentration. ECs 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.
20
The compounds of formula I have an ECs of less than 0.5umol/l for PPAR« and preferred
compounds have an ECsg of less than 0.05umol/l for PPARc. The compounds of formula
I are a select group of compounds in that they are more potent with respect to PPARa: than

with respect to PPAR,. It is believed that this relationship is important with respect to the

25 pharmacological activity of the compounds and to their therapeutic profile.

In addition the compounds of the present invention exhibit improved DMPK (Drug
Metabolism and Pharmacokinetic) properties, for example they exhibit improved metabolic
stability in vitro, and also exhibit favourable dose response curves in vivo. The

50  compounds also have a promising toxicological profile.



s 1 Owherein nis 1 or 2 and pharnaceutically acceptable salts, solvates,
crystalline fornms and prodrugs thereof. 2. A conpound selected from 10
(29) - 3- (awpa3foBseryl (hexyl ) am no] - 2- oxoet hoxy} phenyl ) - 2- ePREXHROFBAOI C
acid ;
(2S) - 2- Et hoxy- 3- (4-{2- [ hexyl (2- phenyl et hyl ) am no] - 2- oxoet hoxy} phenyl ) propan
oic acid; and pharnmaceutically acceptable salts, solvates and crystalline
forms thereof. 3.
(2S)-3-(4-{2-[Benzyl (hexyl )am no] - 1xees hoxy} phenyl ) - 2- et hoxypr opanoi ¢
acid and is pharmaceutically acceptable salts, solvates and crystalline
forms thereof. 4. (2S)-2-Ethoxy-3-(4-{
2- [ hexyl ( 2- pika$ leatrttipinea ot aodmPomdoatfuoxyiy phenyl ) propanoic acid and
pharmaceutically acceptable salts, solvates and crystalline forns thereof.
20 5. A pharmaceutical formulation conprising a conmpound according to any
one of claims 1-4 in adm xture w tlp pharmaceutically acceptabl e adjuvants,
di luents and/or carriers. 6. A rretth[EO\/f treatl ng or preventing lipid

¢ .

di sorders (dysligp ) t her O th insulin resistance
conprising the ad gtra )ﬁf 51' conmpound 25 to any one of
clains 1-4 to a nofre 4 in need th@r|q103f WO PCT/@B02/ 05738 29 7.
The use of a conpound according to any one o A in the manufacture
of a nedicanent for the treatnent of |ipid disor ders ysl i pi dem a)

whet her or not associated wth insullin resistance. 5

. A net hod of
treating or preventing type 2 diabetes conprising the adm nistration of an
ef f ect | VECEHb U 18¥ 2gnd aﬁﬂmﬁ%ﬂtwﬁﬂy agcrpiehlesalis selvatengrysrlaps fosme 2t ¢l ai s
1-4 to dﬁ?%{‘ﬁ‘?é need thereof. 9. A process for the preparation of a
corrpoun ormul'a | conprising reacting a conpound of formula Il 10 O
(CHN VOO Ce6H13 R

2. A compound selected from:
10 (25)-3-(4-{2-[Benzyl(hexyl)amino]-2-oxoethoxy } phenyl)-2-ethoxypropanoic acid ;
(25)-2-Ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid;

and pharmaceutically acceptable salts, solvates and crystalline forms thereof.

3.  (25)-3-(4-{2-[Benzyl(hexyl)amino]-2-oxoethoxy } phenyl)-2-ethoxypropanoic acid and

15 pharmaceutically acceptable salts, solvates and crystalline forms thereof.

4. (25)-2-Ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid

and pharmaceutically acceptable salts, solvates and crystalline forms thereof.

20 5. A pharmaceutical formulation comprising a compound according to any one of claims

1-4 in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers.

6. A method of treating or preventing lipid disorders (dyslipidemia) whether or not
associated with insulin resistance comprising the administration of a compound according

25 to any one of claims 1-4 to a mammal in need thereof.



Il O inwhich nis as previously defined and R represents a protecting
group for carboxylic 1s hydroxy group with a de-protecting agent. 10. A
conmpound wboBosrsaia Il O (CH N V.OO 2~n 1 C6H13 | R | PCOGER/05138Whi ch n
is as previously defined and R represgnts a protecting group for carboxylic
hydroxy group with a de-protecting agént. 11. A conmpound of fornmula Il WO
03/051821 PCT/ GB02/05738 30 O HOO O-- | Il in which Ris as

RO
previously..defined. 5 12. A pharmaceutical .co i.t,on_conpri si a
bompount ABTEHSEI oA gomRoTi s 0 oy gor gt slavt I3 i MR oot ner
t her apegbiicaeRFbr thb @kath®entisEliplt diserdeﬂeﬁpﬂgﬁ&dmaj whétherttirs:0t S8b&ategsoci at ed
w th the devel opnent and progress of atherosclerosis such as hypertension,
hyper | i pithaestingesistdpsei pi daeni as, di abetes and obesity. to 13. A

pharmaceutical conposition conprising a conpound as clainmed in any one of
clainms 1 to 4 conbined with anot her PPAR nodul ating agent. 14. A

pharyracgut AGadthePomestihy @ﬂﬁ@o&mﬂg&ym diab&eBPeoishisaty b atlmadstiatioany apne of
clainms 1 to 4 conbined with a chol esterol -] owering agent. 15 15. A
phar naceffictiva pmewrd gicompruedabioraplad agcrding b ey ore Hickaimed-4 19 aany one of

mammal in need thereof.

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

10

O
0] /

CgH,, R

in which nis as previously defined and R represents a protecting group for carboxylic

15 hydroxy group with a de-protecting agent.

10. A compound of formula II

O
(CH2 )n ' .
CeH,g R

Il ©

20 in which nis as previously defined and R represents a protecting group for carboxylic

hydroxy group with a de-protecting agent.

11. A compound of formula III



clainms 1 to 4 conbined with a HMG CoA reductase inhibitor. 16. A

phar maceuti cal conposition conprising a conpound as clainmed in any one of
20 cl ai mrswO oBos®2conbi ned with atorvastatin or a phar nace®CraB2ps738
acceptable salt, solvate, crystallige formor prodrug thereof. 17. A
pharmaceutical conposition conprising a conpound as clainmed in any one of
clains 1 to 4 conbined with rosuvastatin or a pharmaceutically acceptable
salt thereof. 25 18. A pharmaceutical conposition conprising a conmpound as
claimed in any one of <clains 1 to 4 conbined with an I BAT inhibitor. WO
03/ 051821 PCT/ GB02/ 05738 3 19. A pharmaceutical conposition according to
claim 18 wherein the IBAT inhibitor is selected fromone of: 1,1

- di oxo- 3, 3-di butyl -5 - phgnyt={- Ri_0- 8 -O(/ﬂ { (R- 1'-phenyl-1"-

[ N - (carboxynethyl) 5 carbanoyl]ne

car banoyl met hoxy) - 2, 3, 4, 5-t et r ahydr @

1, 1-di oxo- 3, 3-di but yl - 5- phenyl - 7- net hyT t hi @

(car boxynet hyl ) car banoyl ] - 4- hydr oxybenzyl

} car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro- 1, 5- benf%thiazepine;

1, 1- di oxo- 3, 3- di but yl - 5- phenyl - 7-net hylthi 0-8- (N-1 (R)-1' -phenyl -1'-[ N - (2-
10 sul phoet ) car bano t hyl } car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro-1, 5-
benzot Hpé@é‘g{fﬁéﬁ aisrﬁVIQ‘g%lg’)g%lﬁébut yl -3-ethyl -5 -phenyl - 7- net hyl t hi 0- 8- (N- {
(R -1"-phenyl -1'-[ N - (2- sul phoet hyl) car banoyl ] met hyl }

car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro-1, 5- benzot hi azepi ne; 15

1, 1-sdi opeo- 3,8 pharhiatautical-qogroyition comipliyihg hicomPend: ds(dR)imad ilany @resefl phoet hyl )
car banoyl ] -

4- hydr oXaime Azp 4 combingdoyithenatseyherspeytia agent that iripefiubimths 15aest o azepi ne;
%ylli di Ocﬁsoo_rg’érg gés%!:ih‘%ﬂ%&iﬁy tk‘lé ﬁé\perllgp%elm't Zlﬁ&TB}OE}[elSE Bt Bn&obdibrbliBhad 45N - (2- sul phoet
IC:; ggmwapkﬂ&fsm@h%ma@ﬂm@w@m&m, BRXYks 2nBotksity.t et rahydro- 1, 5-benzot h
1, 1- di oxo- 3- butyl - 3-et hyl - 5- phenyl - 7-nmet hyl thi 0-8-(N-{(R)-a-[N -(2 20

car by Bt I hcar baey] benzyl ar baeyl A0 o2 b LSS bR 0L S

claims 1 to 4 combined with another PPAR modulating agent.

2Qt hi gzepi ne;
- 8- 1 (R-(err)-[N -

14. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 4 combined with a cholesterol-lowering agent.

15
15. A pharmaceutical composition comprising a compound as claimed in any one of

claims 1 to 4 combined with a HMG-CoA reductase inhibitor.

16. A pharmaceutical composition comprising a compound as claimed in any one of
20 claims 1 to 4 combined with atorvastatin or a pharmaceutically acceptable salt, solvate,

crystalline form or prodrug thereof.

17. A pharmaceutical composition comprising a compound as claimed in any one of

claims 1 to 4 combined with rosuvastatin or a pharmaceutically acceptable salt thereof.

25 18. A pharmaceutical composition comprising a compound as claimed in any one of

claims 1 to 4 combined with an IBAT inhibitor.



1, 1- di oxo- 3, 3-di butyl - 5-phenyl -7-nethylthio-8-(N-{(R-a-[ N -(2-

car boxyet hyl ) car banoyl ] - 4- hydr oxybenzyl }

car banoy| wetohoxispt 2, 3, 4, 5-t et rahydro- 1, 5- benzot hi azepi nePCTEB02/05738

1, 1-di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7 et hyl t hi 0- 8- (N-{(R)-a-[ N - (5- car boxyp
ent yl) carbanoyl ] benzyl }

car banoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne;

1, 1- di oxo- 3, 3-di but yI -5-phenyl -7-net hylthi 0-8-(N-{(R)-a-[ N - (2-carboxyet hyl
) car banoyl] benzyl }

car banoyl met hoxy) - 2, 3, 4, 5-tetra. hydro- 1, 5- benzot hi azepi ne;

1, 1- di ok Bpﬁalmabaltgplal- @zmmpmaecorémgw thiro 18 Whergim tHeNBARinbifiiohiset hyl ) car b
anoyl ]-2 30 fI uorob

} car ba 3 4 5-tetrahydro-1, 5-benzot hi ine; WD 03‘1051821
PCT/ GBOR -@15)7(3)83 3 Qbutyl -phenyl-7-methylthio-8- (N—{(R) I'-phenyl-1 5\7 ~(carboxymethyl)

(1)x§ gl Ocaragn% ))ﬁ a%oﬁ?%ggﬁiy?’}’ car %ym??n%?ﬁ%ﬁé%plgea% Egréﬁngf

(1R;5 b[erl\ll m%d%oa:% SRS 1-SLplenl- syl YR+ Difeny] - 7- met hy! thi o- 8- (N-{
a- ro
car box y@@nbyxymathmla%/%l}w%émw Xy el cabeme xieoxy)-2. 35t - 4gtralpdior o1 | 5.

benzot
1, 1- di %(%%@%?g?lgdtyl -5-phenyl - 7-met hyl thi 0- 8- {N-[(R) -a- (N -{ (R - 1-[N'- (R) -
( 2 hydr h¥ydioxo-3,3- d1buty1 5—pheny1-7—methylthio-8—(N—{(R)—l'—phenyl-l'—[N -(2-

1- c?orzbgsx et hﬁ?é(i)Pﬁi? ﬁr‘g&lztg%g%%ﬁﬁ A Bﬁ)&g&rf@g@%ﬁ@&gyg_} car banoyl et hoxy

1 1-di %z&hp&%{;he - et hyl - 5- phenyl - 7- met hyl t hi 0- 8- (N-{
a-[ N - (car boxynet hyl ) carbarmyll benzyl

}car banh)]ddmtdﬁb)byyyl-z ;B Spheay "é-hﬁwmﬂllo-s (Wet{Rot hpheaghil nléV'-(2-

(1(ét glo%};f l}?gﬁﬁ'wﬁ %FW}%‘?%%‘P?%?E %5%]’%%)}16% %:% %armyl met hoxy) - 2, 3, 4

, 5- t et paRY@iRepihe;D- benzot hi azepi ne;
1, 1-di oxo- 3- but | -3- et hyl - 5- phen net hyl t hi 0- 8

[( hyfdr ok ydiorst- w@ﬂmﬁyisimbfrrwl ]7€ftl i’l-ﬂ;w@a%é@ﬁyqﬁ ﬂﬁe@zs}dllﬂl@ &U}sﬂﬁﬁpﬁrﬁ@ﬂ xy }

112t oy B Srb AT Pt SRR g1 fbpozothiazepine
§ R)-a [N cﬁ@xd@l’oﬁwﬁgtﬂﬂ‘i’yﬂ&p DOk 0 SANDRURDHL WD &lphoethy)

r banoyl met hoxy) - 2, 3,4, 5-t et rahydro- 1,
carbamoyl]-4- hydroxybenzyl}carbamoylmethoxy) -2,3.4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N"-(2-

20  carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(2-
carboxyethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

25 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N"-(5-carboxypentyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(2-carbox yethyl)carbamoyl]
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ o-[N"-(2-sulphoethyl)carbamoyl]-2-

30  fluorobenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;



20 benzot hi azepi ne;
1, 1-di oxo- 3, 3-di butyl -5-phenyl -7-nethylthio-8-{N-[(R)-a- (N -{

2- [ (met hywp(oatobask) phosphoryl ] et hyl PCT/GB02/05738

} car banoyl ) - 4- hydr oxybenzyl ] car bamoylpet hoxy} - 2, 3, 4, 5-t et r ahydr o-

1, 5- benzot hi azepi ne;

1, 1-di oxo- 3, 3- dlbutyl 5-phenyl -7-methylthio-8-{N-[(R)-a- (N -{
B

phospho 116 Py PRy AR E R R YRR Y23 4, 5-tetra
hydro- d,Bs0R ]%zyl}carbamo¥lmethoxy) 2,348 tetrahydro-1,5-

1, 1- di oxo- 3 3- utyI- phenyl hyl t hi'o- 8 (N-{

(R - a- {b@mmﬂhmﬁgHmethylsulphlnyI-I- car boxyet hyl ) car banoyl ] benzyl }

(iarlb girrgiéncgg 3%%5‘3}59@%1’3%@7{ @@ﬁwﬁ&@é%ﬁ R I?)Z HN’de ?@38 Ul phoet hyl ) car
barmoy! | z4noie >fi’%&!@‘%fh%?]bénzyl}ca:rbamoylmethoxy) -2,3,4,5-tetrahydro-1,5-

car banoyl nmet'hoxy] - 2 5-teétrahydro- 1, 5- benzot'hi azepi ne;’” WD 03/ 051821
PCT/ GBORé0d#3&2¢epB@; 1, 1- di oxo 3 3-di but yl - 5- phenyl - 7- rret hyl t hi 0-8- (N {

WL AIGERT &N R 4 T e e e i]
1, 1-di oxc Qa&o%y&h?ﬁ&ﬂﬁan%y@ﬁ@ﬂ%&o%x&ﬁ&l})U&Bﬂh@yl?oeﬁ%l%arbamo}ylrﬁetﬁgygf Sxybenzyl }

(R-a-{N-((S)=1-carboxy-"2- ydr oxypr opyl ) car banoyl
car bano3edtaisahyd®, B -bedzotldazepinedr o- 1, 2 5- benzot hi adi azepi ne;

(1 R)1 . fﬁ(‘g%’}"' S ?%gylz?-l’ﬁ%%z? rfB‘r‘%% @{)gﬁw fCaib%‘/ﬁlFW%@hae}Pyﬂ

} car bangyj H%M)o ﬁnéihé‘xy'gztﬂ KR4l 011% enzR8RZGM; adi azepi ne; 10
1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- nethy t'hi 0- 8- (N-{

(R -a-| Ml(@&e—ﬁﬁ-lnlaylkﬁemizblui—phe)nyl-danbthmﬂyb]8—¢N I{]@théxybenzyI
e e
(R)-a- [Nrn(aﬁ%%: 3{51%1@&%1){%99%1) car banoyl | benzyl

car banoyl net h 3,4,5-tetrahydro-1, 2, 5- benzothladlazepine; IS
1, 1-gi ofld—dipﬁe{’hthmylya etBylafrpheryl-7-methlghiots- GN-SROM-N-{2-

51, 5. | By K ByS BB ey AP apegy e Heasbarsoytmefhexy) 53 187~

tetrahydro-1,5-benzothiazepine;
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[ N'-(2-methylthio-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

20  benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8- { N-[ (R)-0-(N'-{ 2-[ (methyl)(ethyl)
phosphoryl]jethyl }carbamoyl)-4-hydroxybenzyl]carbamoylmethoxy}-2,3,4,5-tetrahydro-
1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-0-(N'-{ 2-[ (methyl)(hydroxy)

25 phosphoryllethyl }carbamoyl)-4-hydroxybenzyljcarbamoylmethoxy}-2,3,4,5-tetrahydro-
1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[(R)-N'-(2-methylsulphinyl-1-
carboxyethyl)carbamoyl]benzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

30  1,1-dioxo-3,3-dibutyl-5-phenyl-7-methoxy-8-[N-{ (R)-0-[N"-(2-sulphoethyl)carbamoyl]-4-
hydroxybenzyl }carbamoylmethoxy}-2,3,4,5-tetrahydro-1,5-benzothiazepine;



1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-{
(R-a-{N-((S)-1-carboxy-2-(R)- hydroxypropyl)carbanoyl ] benzyl

} car banoyWwoaBlossy) - 2, 3, 4, 5-tetrahydro-1, 2, 5- benzot hi adi aPepiGB2/02138
1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net thio-8-(N-{

(R -a-{N-(2-sul phoet hyI ) car banoyl | - 4-"hydr oxybenzyl

} car banoyl net hoxy) - 2 3, 4, 5- tetrahydro-1, 2, 5- benzot hi adl azepi ne;

car boxy ArPe Ay has o Dby (R o R eafboiint ¢

T

[ N- (b( R) 1.2, i:hﬁ‘am&yacﬁazepmehyl t hi oet hyl ) car bam)%l ] benzyl d}
4 :
‘izrl- o o dodons g by S:abrany vt bt O R e Sy Rpadopey -
) I1b
(5 LSS e MLSIRIAD e latipeon |

03/ 051822, ?Eél’ﬂz@Bﬁﬂdl%f)Bﬁ 34
1, 1- di oxo- 3, 3-di but yl -

(- a- | Melciayo - odbbivky- eﬂfyﬁ' REBTOEY B B aHODr A Behegibopy 2

e Ty P o i 125

(R -a- [nsielﬁz(osjlamammtmxypropyl) 5
carbann

benb hitl ih&%%‘é but 735 hehy 2T AR hICS DO G ke (s oabodyButyy 1 2 >
1, 1-Di Oé%B)Qm%yﬁI43h§&bx;%aﬁi}?g§ﬁba§1%gxgi 105 -5yl 03)1 o (N

1-(R)-2 r ox heny1 ) pr op- 2- yI [ car banoyl
} - 4- hy d bexaolthe adiyt.Spaeer, bam)yl met hoxy] -

%1 aoeRe S Bl SRRy MO %%%?ﬁ%)-g-%ﬁ%)—l-carboxypmpyb

[ 4,5-tet 1,2,5-benzothiadi
L e

5
no;lLMbho&By}dﬂm@,‘l-é ;ﬂ}enyle‘l-mhwhm& (O; {BR perAbl(B)- hdrdboepithd) and
?XO S o] %uz%ré):&ga@pqylnéﬂt%yﬁt héy %—Eer%ra%ygro-f\& % -benzothiadiazepine;

a-
ﬁam)?/{ &%?ﬁwgfbﬁéé@jﬁ%h% PERAITNL] BRRZR)-0n N-((S)-1-carboxy-2-(R)-

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

2,
1,
(R -a-
2,3,4,
car ba
1,1-
(R) -
2, 3,
}car

benzothiadiazepine;

20 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-0-[N-(2-sulphoethyl)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)-o-[N-((S)-1-
carboxyethyl)carbamoyl]-4-hydroxybenzyl }cartbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine; :

25 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N-((R)-1-carboxy-2-
methylthioethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-{ (S)-1-[N-((S)-2-hydroxy-1-
carboxyethyl)carbamoyl]propyl }carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-

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

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-((S)-1-carboxypropyl)
carbamoyl]-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R/S)-0-{ N-[1-(R)-2-(S)-1-hydroxy-1-
(3,4-dihydroxyphenyl)prop-2-yl]Jcarbamoyl }-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)-0-[N-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepine; and
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;

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



