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DERI VATI VES AS AGONI STS TO HUMAN PEROXI SOVE PROLI FERATOR- ACTI VATEDZ T JUL o0k
RECE. PTOR. ALPHA PPAR) Field of the invention The present invention rel ates
to certain novel (2S)-3-(4-{ 2-[am no]-2-oxoethoxyjphenyl)- s

2- et hoxypr OY@Mm45a82pr opi oni ¢ acid derivatives, to processECTIGRI2ZFM@pari ng
such conpounds, to their the utility in treating clinical conditions
including lipid disorders (dyslipidem as) whether or not associated with
insulin resistance and other manifestations of the netabolic syndrome, to
met hods for their therapeutic use and to pharnmaceutical conpositions
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including insulin resistance with acconpanying hyperinsul i naem a, possibly

15 type 2 gfeﬁbg&ﬁsn%h&tus, arterial hypertension, central (visceral)

obesity, d observed as deranged |lipoprotein levels typically
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atherosclerosis related conditions cause ug to 80%.of all deaths. 25 In

clinical nediOMeetopethedsfor thetptherapeutic yre and o phaomageytical 6orapasitiophe j nsul i n

sensi tiVity,hfinPikients with the netabolic syndrome and thus to correct
the dyslipidaema which is considered to cause the accel erated progress of
at herosel erosis. However, currently this is not a universally accepted

di agnosi s w tkh wel If ef ivn d pharmacot herapeutic indications. 30 The
S- enant i OM'%—IE%%%%@E&C 2 ¥ of formula C bel ow

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 fibninolysis.

20 Recent epidemiological research has documented that individuals with insulin resistance
Tun 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 vp 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.

The S-enantiomer of the compound of formula C below



2 1 JUL 2004 WO 031051822 PCTI GBO2105744 2 C 1102004
2- et hoxy- 3-[4-(2-{4- nmet hanesul f onyl oxyphenyl }ethoxy) phenyl ] propanoi Z a‘m 0z
is disclosed in PCT Publication Nunmber W99/62872. This conpound is
reported to be a s nodul ator of peroxisone proliferator-activated receptors
(PPAR, for VOPEWIEY of the PPARs see T. MW IIson et al ECTIGHRRE®hem 2000,
Vol 43, 527) and has conbi ned PPARol PFZ>ARy agoni st activity (Structure,
2001, Vol 9,699, P. Cronet et al). Thi§ conpound is effective in treating
conditions associated with insulin resistance. 10 Surprisingly a series of
conmpounds has now been found which are highly potent PPARa nodul ators.
Description of the invention is The present invention provides the S

enanti omer of a compound of grein Rl tepresents

2, 4-di fl uorophenyl or cycl ¢ phar @aceutically 20 acceptable
salts, solvates, crystalli gr s and p gs thereaf. The term "prodrug
" as used in this spef)ifb atNggh i ncl udes “der| a1 'f'i the carboxylic acid
group which are conve Fg’gl in a manmal , particularlyla human, into the
carboxylic acid group/orQa salt or conjugate ther&f- It should be
understood that, whilst not being bound 2 1 Jul 2004 WO 63/ 051822

PCTI GH02/ 05744 3 Qr LEd i -activity
associ at edéﬁﬂloﬁyig'ﬁé'(%?% rdu}baggéll}ﬂp? e@%b%ﬁlﬁq%}%gﬁg}&éﬁ?]\jﬁf ﬁingtcr%%ﬁgﬁconpound of
formul a | distlosedhin EGT PobliqatiotdNugberdV ©98/62872r Thisiconbromod isgeportedito e pr epar ed

by routine thodol ogy.wel | within the capabilitfi f_ soneo skilled in
Che art * VaPRUAG Bt S r el el Bl RRR0R PR AR 4 BRI o e o
such prodr BBARS see¥. M3 llsone als dMedQhede21001V olf43P5250 andyisas cedbined] by H.
Bundgaard, pLEL oMy agimior 2btian (S hacin2 5001 Vol 9, 699, P. Cromet et al). This

compound is effective in treating conditions associated with insulin resistance.

10 Surpnsingly a series of compounds has now been found which are highly potent PPAR«

modulators.

Description of the invention

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

O
1 /Lk/o /
R—CH.‘;—"—ll\l @]

CH,q OH

wherein R’ represents 2,4-difluorophenyl or cyclohexyl as well as pharmaceutically

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

The term “prodrug ” as used in this specification includes derivatives of the carboxylic acid
group which are converted in a mammal, particularly a human, into the carboxylic acid

group or a salt or conjugate thereof. It should be understood that, whilst not being bound



Enzynol ogy. 42: 309-396, edited by K Wdder, et at. (Academc Pressf“ JUL 7004
1985); b) A Textbook of Drug Design and Devel opnent, edited by

Krogsgaard- Larsen and H. Bundgaard, Chapter 5 "Design and Application of
Prodrugs”, by H Bundgaard io p.113-191 (1991); c) H Bundgaard, Advanced
Drug Del i veW( 03e8$28ws, 8:1-38 (1992); d) H. Bundgaard, etP@E@YGBO2O¥Ht nal of
Phar maceuti cal Sciences, 77:285 (1988);3 and e) N Kakeya, et at., Chem
Pharm Bul | , 32:692 (1984). The above dbocunments a to e are herein

i ncorporated by reference. 15 In vivo cl eavable esters are just one type of

orodrug of 1 e RERSATRL S B o VSR BEh 6l Y0 o)

ester of a cont al ns
for exanpl ehe adtiihesfRciipbaal dfforamtelin@biidchehit prodwigs are cosvehyd! Peddrsed i n t he

human or ani mal body, to produce the ent. aci d. L.t abl e pharmaceutically
ouant bl o Gans Rspia iy Toline ok ey RED BB BRgitds o sGedtar SoTsap

exanmpl e, mMeHehaX VARG Prodnie o badok KaB aidvariritRe 41/ | Fop 8 Biifles Jf @lich¥ e,

pi val oyl oxynet hyl; phthalidyl esters; C3.8cycl oal koxycarbonyl oxyCl. 6al kyl

est ers, 5f ofedakingsh e 1- cycl ohexyl car bonyl oxyet hyl ;

1, 3-di oxol gg' ZTBQM%JEWMN Sidped by HOBufe4IB! @lsevier, 1985) and Methods in

5- et hyl - 1, 3- di oxof en- 2- ony[ met th; and ~ CI1. 6al koxycar bonyl oxyet hyl esters,
for exanpl Enzymategyhé3\Pe%PB0 witeskBydE Y idder eigel nifycagemic Pesirdd@88t  any car boxy
group int co f Sl | ] N la I
have acti vigfy a%?@‘aﬁe%gb%?iﬁ%ﬂégﬁpgﬁf %33%%%9 o%n s%ofeiméfng‘{rn?ruul al are
hi ghl y pot &aBuedgasidsChapter 5 PPastgrc and Applidationiod Rrodrugs's dinblo Buudgaard f or nul a |
are al sg agqulé_%f(@glfPARl The term agoni sts as used herein, includes
partial "agoni sts. Speci fic conpounds of the invention are: 2 1 JUL 2004
WO 03/ 051822 4 BBndgadid,0slrdrced D@ D&ivery Reviews, 8:1-38 (1992);

2 [(Cycl oheyyl at BYLLLAER! ) A PRIASHAR ke WIS LIshef uhe™
e) N. Kakeya, et al., Chem Pharm Buil, 32:692 (1984).
The above documents a to e are herein incorporated by reference.

1s  In vivo cleavable esters are just one type of prodrug of the parent molecule. An in vivo
hydrolysable (or cleavable) ester of a compound of the formula (I) that contains a carboxy
group is, for example, a pharmaceutically acceptable ester which is hydrolysed in the
human or animal body to produce the parent acid. Suitable pharmaceutically acceptable
esters for carboxy include C;.salkox ymethyl esters, for example, methoxymethyl;

20 C,galkanoyloxymethyl esters, for example, pivaloyloxymethyl; phthalidyl esters;
CascycloalkoxycarbonyloxyCi.¢alkyl esters, for example, 1-cyclohexylcarbonyloxyethyl;
1,3-dioxolen-2-onylmethyl esters, for example, 5-methyl-1,3-dioxolen-2-onylmethyl; and
C,.salkoxycarbonyloxyethyl esters, for example, 1-methoxycarbonyloxyethyl; and may be

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

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

are also agonists of PPAR,. The term agonists as used herein, imcludes partial agonists.

30  Specific compounds of the invention are:



- (29)-3-(4-{

2-[(2,4-Difluorobenzyl) (heptyl)am no}-2-oxoet hoxy} phenyl) - 2- et hoxypr %.&aWd;iZ&ﬂ&
acid; s and pharmaceutically acceptable salts, solvates and crystalline
forms thereof. In the present specification the expressi on

"phar maceutW@ 8345y823ccept abl e salts" is intended to defi FETERIPE44 ot
limted to base salts such as the alkali nmetal salts, alkaline earth netal
salts, ammoniumsalts, salts with basic am no acids, and salts with organic
amnes. 10 It will also be understood that certain conpounds of the present

unsol vat ectpe ik 2 Rien B fithen Slep RN B RS AR 2o Rhionditi,

enconpassesciél kndsuch sol vated forms. Certal n corrpounds of the present

i nvention exi st as_tautoner is.t de t ogd,that the present
i nvention @-éﬁéﬂﬁﬂ%%@ 219 W@W&PQ’B?’BWB& Tox L@e "B BODPIGRRRNAC The
conmpounds gfjd;t he invention may be prepared as outlined bel ow. However, the
invention is not limted to these nethods, the co oung] y al so be
prepar efl a3 pharmaceRlisnlly apespiablesalts slvAGs g eiysipllipe "E’('?'ﬁf) E‘E‘FSE in the prior
art. The reactions can be carried out according to standard procedures or
as described in the experinental section. Conpounds of formula | may be
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defi ned ant definé Bynriese GiSted tovasd eadth sued agﬁwm}kaﬁ m'fetaasalasamhdmg/d:arm neyadr oxy
group as described in the standard text r ot ive, G oups |n Organlc
Synt hesi s" Saﬁﬁmlw 6‘?’]‘%?&9?’)"‘?%95‘@’%‘%3‘“‘%@’ tEWIth PREAMIE Y ot ect i ng

agent. The protecting group nay al so be a resin, such as V\ang resin or

2- chl or ot r ittwill aRB lb@ﬁﬂ.&gtdda&m cex‘@a]rpé&ﬁp%ﬁﬁdswﬂﬂrp@é{t@ﬂ :mmldiﬁniﬁdmﬁd in
accordance to techni ques re well known to tho |II0<acghmr?1 the art.

One such pPYrased: f%gxwwabywewgwé" poUNsExpiEd EFms ‘élsé‘i

present invention encompasses all such solvated forms. Certain compounds of the present

invention may exist as tautomers. It is to be understood that the present invention

15 encompasses all such tautomers.

Methods of preparation
The compounds of the invention may be prepared as outlined below. However, the

invention is not limited to these methods, the compounds may also be prepared as
20  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 enatiomer of a compound of

formula I
)
O e
R—CH;— i}l’”\/ o)
C7H1s : R®



group or an arylal koxy group eg benzyl, such that COR2 represents an_ester.
Such esters <can be reacted with a de-protecting reagent e.g. a hydr%ﬂy@iﬂ@&
agent, for exanple lithium hydroxide in a m xture of THE and water, at a
tenperature in the range of 0-100C to give 10 compounds of fornula I.
Conpounds O¥OP¥MEMa |1 may be prepared by reacting the $EHEEITMer of a
conpound of formula Il O HO 15 |11 iﬁ which R2 is as previously defined
with a conpound of fornmula IVR C H2 H C7H15 1V 20 in which R is as
previously defined in an inert solvent, for exanple dichloronethane, in
the presence of a coupling agent, for exanple a carbodi m de, eg
1- ( 3- di et fykiaeh BO-is p¥ SreYibistypdefinby andRS adpresenta, prateding pidupiiala y in the
presence of a catalyst, for exanple a basic catalyst, eg i
4- di net hy| aWeryPy bydpriegrown %&e%cggﬁbw"éfﬂiﬁt@dﬁfﬁ e eProlgRige GiPursIBrgapicos 150C.
21 J UL 29%&&9-,?” B387 1086, 2L ART b, SiRATRIHALSIng by @ || and
Exanpl e

|V may be ptepared by nethods described in the s~ or by anal ogous
met hods knpporeciigg bosmas Klisd bedrekin, sutleassWang i€gnpor-ohlsroaitylfabionde gesinl and |11 |
are useful _internediates in the preparation of conpounds s of formula |
and ar e beProlsgung BEURSENHRFSEMO VST BGAANS o feghrigues Which 2regvelh knoypdo her ei n

clai med asy, stgmieﬁwls R 3ROhe s%? {:vﬂ%%cﬂ{geﬁ'&ﬂ)tismgﬁ'ﬁziréﬁ?eseﬂ_tpgc‘%alfdi?miOners of

conmpounds o or mu and | are preferred.
group or an arylalkoxy group eg benzyl, such that COR? represents an ester. Such esters

can be reacted with a de-protecting reagent e.g. a hydrolysing agent, for example lithium
hydroxide in a mixture of THF and water, at a temperature in the range of 0-100°C to give

1¢c  compounds of formula L.

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

formula 1
@]

in which R? is as previously defined with 2 compound of formula IV

H'—-—CHz—l}lH
CTH15

v
20

in which R! 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-dimethylamino-
propyl)-3-ethylcarbodiimide , and optionally in the presence of a catalyst, for example 2

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

25 150°C.



The conpounds of the invention may be isolated fromtheir reaction m/Xtures
using 1o conventional techniques. Persons skilled in the art wll 27 JUL 7004
appreciate that, in order to obtain conpounds of the invention in an
alternative and in sone occasions, nore conveni ent manner, the individual
process stMVEQEIRERI oned herei nbefore may be performed i PEAIGHRREM or der,
and/or the individual is reactions may.be perfornmed at different stage in
the overall route (i.e. chemcal transformations may be perforned upon
different internediates to those associated hereinbefore with a particular
reaction). The expression "inert solvent"” refers to a solvent which does
not react Qbinpoindsoffoahilaly a7dIVimkebd @t ured IDagantds dedciber ineith Blaflesr
products in a manner which adversely affects the yield of the desired
product . PpEhyRRalegeysaasthosts kpawmio thess skiBedpmdhedhpounds of the invention will
normal |y be adm nistered via the oral, parenteral, intravenous,

i ntranmuscul ar, subcutaneous or in other injectable ways, buccal, rectal,
vagi nal , t Compélmdsef fopmiala OF anddH ate useful iateanetlines ivita prefamtiah bramponndshe f or m
of pharmaceutical _ preparations conprising the active ingredjient either as

a free &aci of foprulal ancharphelisyed e noved (ampolnds of fepmiadd apd BegFinc base
addi tion S@%ﬁ:}c&ggwg%ﬂ%%rgﬂf%@s&%%ﬁ%t R §—e%ﬁ§9§}s #f dombolnds £004 WO

03/ 051822 Dependi ng upon t sorder and patient
to be treafoeiulaibandi8 aropeferred. admi ni stration, the conpositions nmay be
adm ni stered at varying doses. Suitable daily doses of the conpounds of the

invention in therapeutical treatnment of 5 humans are about 0.0001-100

ngy/ kg bodyTHEddifoundy e iadn¥ioR maPde itQaidB froth tAEIF ¥ actith intlRdures GEing
formul ations are preferred particularly tablets or capsules which may be

f or mul at edconygntipnaltechwigupbown to those skilled in the art to provide doses
of the active conpound in 10 the range of 0.5ng to 500ng for exanple | ny,
3 ng, 5 ng, 10 ng, 25ng, 50ny, 100mg and 250ng.

Persons skilled in the art will appreciate that, in order to obtain compounds of the invention

in an altemative and in some occasions, more convenient manner, the individual process

steps mentioned hereinbefore may be performed in different order, and/or the individual
15 reactions may be performed at different stage in the overall route (i.e. chemical

transformations may be performed upon different intermediates to those associated

hereinbefore with a particular reaction).

The expression “inert solvent” refers to a solvent which does not react with the starting
20  materials, reagents, intermediates or products in a manner which adversely affects the yield

of the desired product.

Pharmacenutical preparations

25 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

acceptable organic or inorganic base addition salt, in a pharmaceutically acceptable dosage



According to a further aspect of the invention there is thus provided a
pharmaceutical formulation including any of the conpounds of the 21 JUL 2004
i nvention, or pharnaceutically acceptable derivatives thereof, in

adm xture wi th pharmaceutically acceptabl e adjuvants, is diluents and/or
carriers. PHAPHIR®BROogi cal properties The present conmpound$TEBUEBYMI a (1)
are useful for the prophylaxis and/or treatnent of clinical conditions
associated with inherent or induced reduced sensitivity to insulin 20
(insulin resistance) and associ ated netabolic disorders (also known as

met abolic syndronme). These clinical conditions will include, but will not
be |i mi t edfond, Dgening uporohe disbider zab gaivnnalbeodeated tnd tharcduerdfal hypert ensi on,
hyperinsul i naem a, hyperglycaema, type . 2 egi abetes and the dyslipi daem a
characteri ﬁ@ﬁﬁﬂ%}’"&%ﬁé%??ﬁ&'% Y P?\%‘E!"P'ﬁ‘ef 2 ¥IrYABEOSEThi s dysl i pi daeni a |,
al so known as the atherogenic |ipoprotein profile, is characterised by 25
noderately el evated non-esterified fatty acids, elevated very | ow density

| i popr ot ei SuitabMldally doses ofxhy canposeds of cite ipeemtipe Ingberagentdal thgmméhtiobvel s, | ow

hi gh density |lipoprotein (HDL) |evels associated with |Io Al particle

| evel s andP}mnags agabow q-Q;WiTlQO mﬂwdbrv@gﬁheﬁ%ﬁﬁy %W&H-FQ m&)gﬁgg‘,?y | ow density
| i popr ot ei@;s%,gtl__DL) particles, phenotype B. 21 J UL 2004 WO 03/051822

PCT/ GB02105 8 The conpounds of the present invention are expected to be
useful in treating patients with conbined or m xed hyperli pi dem as or

vari ous deQrabésmofatiolsgre prefargt paticulabntablsts ancapsylessvhictomaly be fodyghtedi deni a

with or witho t.her i fest.at.i. . i . Tr eat ment
W th the preseheussadhier S B lE ety ook Ay BubE o LRy by

nor bi dixb y tharshgeof 0.4mk ty Se0nsior etaeghleni mp, Zomp.crog.dl0eng) 3bmg.ibegt Y00gei r
antidysli pi %}ﬁw c as well as antiinflanmatory properties. The

car di ovascill ®esease conditions include macro- angi opathies of various

i nternal organs causjng myocardjal infarction, congestive heart 10 failure,
cer ebr ovastHiangf °re?ﬁ13f_°b‘éf_r‘i"‘pll'?é‘_?"§P“ Hch_e‘F ﬂlé‘F PT"H%E‘?? PRATEACEIICA! ¢t he | ower
fext r elm t '| %mﬁ%fl;maueifngtahﬁbﬂhe siilobds ot Bl ible i) ofpHfaBBicetit@l¢ onpounds  of
ormula | are also
acceptable derivatives thereof, in admixture with pharmacentically acceptable adjuvants,

15 diluents and/or carriers.

Pharmacological properties

The present compounds of formula (I) are useful for the prophylaxis and/or treatment of
clinical conditions associated with inherent or induced reduced sensitivity to insulin

20 (insulin resistance) and associated metabolic disorders (also known as metabolic
syndrome). These clinical conditions will include, but will not be limited to, general
obesity, abdominal obesity, arterial hypertension, hyperinsulinaemia, hyperglycaemia, type
2 diabetes and the dyslipidaemia characteristically appearing with insulin resistance. This
dyslipidaemia, also known as the atherogenic lipoprotein profile, is characterised by

25 moderately elevated non-esterified fatty acids, elevated very low density lipoprotein
(VLDL) triglyceride rich particles, high Apo B levels, low high density lipoprotein (HDL)
levels associated with low apoAl particle levels and high Apo B levels in the presence of

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



- expected to prevent or delay the devel opnment of type 2 diabetes fromth

met abolic syndrome and di abetes of pregnancy. Therefore the devel opﬁdﬂlé@ﬂk
| ong-term conplications associated with chronic hyperglycaem a in diabetes
mel litus such as the is mcro-angi opat hi es causing renal disease, retinal
damage and WeP¥PH&2al vascul ar disease of the lower |imPETEHR2EKected to
be del ayed. Furthernore the conpounds gay be useful in treatnent of

vari ous conditions outside the cardi ovascul ar system whet her or not
associated with insulin resistance, |ike polycystic ovarian syndrone,
obesity, cancer and states of inflanmmatory di sease including
neurodegenerat I ve disorders such as mld 20 cognitive inpairnent,

Al zhei ner' Shaisgresds dPatielpressarihendisarasepeaed tod usefpl ia el padeds witlhe

conmpounds of the pres nvention are e ecte to b ful in controlling
gl ucose | &R %‘ﬁ"ﬂé‘f‘ﬂ@’ﬂ?ﬁg’p?ﬁ’f"fa&"f H"d""l"f‘ g“’?"”a"éﬁcé’f’ggma%“ %The present
i nvention pesethridiRg doslipRleBRAWH ort widtiut ageroﬁanmﬁmms bBe mésasbncw tihas, the
insulin resistance syndrome and/or netabolic disorders (as defined above)

conprisfng the administration of a conpound of formula I to a manmal

(particul a*r}emn?enhuﬁﬁme préleftees anh@fs‘i‘:QfJectea% T2 he eaaidhvadc BERbibRIky Pr OVi des
a nethod of treating o reven? di abetes conprising the

adni ni st ra@ﬂddﬁowlt)aﬁs@ﬁﬂft@cww@h%fﬁt‘idpmﬂs(ﬁ"eéo thewpwidyslimdacmig el 5t 0 a

manmal  ( pagd; e zlté’ry (%Bémg)'l'h'e@ar'aﬁﬁﬁkcﬁ]}aleﬂl?éage conditignshcld@ifadf 031051822
PCT / GB02/ 05744 urther aspect the present invention provides the

use of a cmﬁm@f vmmunmrqml omnacaunrea myasasdiel infarctipn, gongesvedheahispect t he
present,, Yaﬁﬂ%e l%?&b?&&géugﬁ%lsté%g ah@ﬁ erfpherdl %Hﬁqmﬁic@m%ﬁf iRl 10 the

manuf acture of 'a nedicanent for the'treatnent of 1ns n resistance and/ or
met abol i ¢ exfiepdlictcBeraugmiteiransubn sehsisiziag pifect theThmpeindp olfeamulaf arelalso

| nventi on pR-F oG belly ik RVEG5md? 6 GEY blaber@3FIHh the Hiklbofit ©

syndrome and diabetes of pregnancy. Therefore the development of Jong-term
complications associated with chronic hyperglycaemia in diabetes mellitus such as the

15 micro-angiopathies causing renal disease, retinal damage and peripheral vascular disease
of the lower limbs are expected to be delayed. Furthermore the compounds may be useful
in treatment of various conditions outside the cardiovascular system whether or not
associated with insulin resistance, like polycystic ovarian syndrome, obesity, cancer and
states of inflammatory disease including neurodegenerative disorders such as mild

20 cognitive impairment, Alzheimer’s disease, Parkinson’s disease and multiple sclerosis.

The compounds of the present invention are expected to be useful in controlling glucose

levels in patients suffering from type 2 diabetes.

25 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 2 compound of formula I to a mammal (particularly a human) in need

thereof.

30 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.



useful in the treatnment of disorders associated with the devel opnent ,and
progress of atherosclerosis such as hypertension, hyperlipidaem as; JuL 2004
dysl i pi daem as, di abetes and obesity. The conpounds of the invention may
be conbined Wi th another therapeutic agent 15 that decreases the ratio of
LDL: HDL or Y8R %¥%d#2 t hat causes a decrease in circul ati ndGT&RIPEST 4
LDL-chol esterol. In patients with di abﬁt es nellitus the conmpounds of the
invention may also be conbined with therapeutic agents used to treat
conplications related to micro- angi opathies. 20 The conmpounds of the
invention may be used al ongsi de other therapies for the treatnent of

net abol i ¢ syndronme or type 2 diabetes and its associ ated conplicati ons,

t hese i ncl lrdefurtberpspani the pobseny fverditom peocddes e use of oramipepnddfdorfmod i a3 aand
buformn, insulin (synthetic insulin analogues, anylin) and oral anti
hyper gl ycem"’@’?"{l?%ese are divided into prandial glucose regulators and
al pha- gl ucosi dase inhibitors). An exanple of an al pha-gl ucosi dase 25

i nhibitor |s acarbose or voglibose or maglitol.. An exanple of pr.andi al

gl ucose’r el Eirer 43BC e BEESEAt HIV B OB PR B 4T F CW%%fﬁeﬁm%@p@&c of the
i nvent i on, malEra&erERe W AfddiRiméR fothetrdatmén ofinfiliarésataué arditdrinktabdRe ept abl e
salt, solvate, solvate of such a salt or a prodrug thereof, may be

adni ni st er 8§o%ES30 associ ation with another PPAR nodul ati ng agent. PPAR
nodul ati ng agents include but are not limted to a PPAR al pha and/ or gamm
agoni st, or pharmaceutically acceptable salts, solvates, solvates of such

salts or pg%%g%f. Sui t abl e PPAR al pha and/or gamma 21 JUL 2004 WD
031051822 10 agoni sts, pharnmaceutically acceptable salts,

sol vat es, sol vates of such salts or prodrugs thereof are well known in the
art. TheseThoadmpbendstd thednyrationay bsomitined with o@r ti@iape RicQigentyBaldd 12612, WO

99/ 62870, \WD.99162872. WD.99/ 62871, WD.98/.57941, WO Q1{ 40170, .J Med Chem
1996, 39, B%"g’a “B?'Bé’r“? ‘i°ﬁ?’%§ﬁ‘%§ﬁ aﬁ?&‘\/gﬂé"d("?'&e ‘f‘f‘é lgprpent 2 4)"?%‘3"?5 4 623-634 (in
parti cul ar athéresat«arogiotuokl ss leipendnsivashyiperlipidecmiad, dpdlipidagrhiac akidbetasarld st ed on

page 634) and Med Che ?/2 00, 43, 527 which are all ipcorporated herein
by refer ene%*?m)’-é'a*?f?f&m“aa% tge Beyol Fﬁ‘ﬁ;c ﬁ?f'al?’B?da‘é’g'?Wﬂ%g'ﬁTaB&(?\; &®s to
NN622/ Ragagiat dedreases tH3litio of LDL:HDL or an agent that causes a decrease in circulating levels

of LDL-cholesterol. In patients with diabetes mellitus the compounds of the invention may

also be combined with therapeutic agents used to treat complications related to micro-

angiopathies.

20 The compounds of the invention may be used alongside other therapies for the treatment of
metabolic syndrome or type 2 diabetes and its associated complications, these include
' biguanide drugs, for example metformin, phenformin and buformin, insulin (synthetic
insulin analogues, amylin) and oral antihyperglycemics (these are divided into prandial
glucose regulators and alpha-glucosidase inhibitors). An example of an alpha-glucosidase
25 inhibitor is acarbose or voglibose or miglitol. An example of a prandial glucose regulator is

repaglinide or nateglinide.

In another aspect of the invention, the compound of formula I, or a pharmaceutically

acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in
30  association with another PPAR modulating agent. PPAR modulating agents include but are

not limited to a PPAR alpha and/or gamma agonist, or pharmaceutically acceptable salts,

solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha and/or gamma



298585, Wy-14643, clofibrate, fenofibrate, bezafibrate, enfibrozil and
ciprofibrate; GW9578, ciglitazone, troglitazone, pioglitazone, 71 JUL 2004
rosiglitazone eglitazone, proglitazone, BRL- io0 49634, KRP-297, JTT-501,
SB 213068, GW 1929, GW 7845, GW 0207, L-796449, L- 165041 and GW 2433.

Parti cul ar WO NHER al pha and/ or gamma agoni st refers to RC3GB2/05744

et hoxy-3-[4-(2-{ 4-net hanesul phonyl oxgd)henyl } et hoxy) - phenyl ] pr opanoi c

acid and pharnaceutically acceptable Salts thereof. . is In addition the
combi nati on of the invention may be used in conjunction with a

sul fonyl urggo ]s p?lﬁ)ﬁg‘ggg ncq1§acc"§9blé 'SQE o%ake@%ﬂaégbﬂs%d? ga?%?éﬁﬂr{og%?%é

gliclazide, oropropanl
acet ohex aml—d&pf ot yveb;kynsvanﬂndle: arcahlmt]m‘mdil:ehe coghpolmtsuescaibed gl WOoxepi d,

I A

gl i mepi ri dw®01/26179] J MedCheni) 1966,(39], 565, Ek sbey) Opition en PhabmuadPatedtfao (5),
sul fonylurea is glinmepiride. Therefore t present i nverﬁt i on incl udes

adni ni st r a43634din M%B\Sﬁama?““ldﬁSeﬁSF‘B@éﬂt‘h‘:lH‘WBﬁ’ﬁPPB‘f?“PPF 1959 NPA8 i on wi t h

one, two Op34YRhET Rt TheM D000 3252 Pwhidl felall BRGrdoratdd HefeiBY AGraRB. The doses
of the other ‘existing therapies for the treatnment of type 2 di abetes and

its associ Butigplar AR glphaptnsl/arigpmmpegemis seen RNNO?HR eggliterar. BM& approved
for use bhés%%”\@*rofwi)%hsﬁxxé %noﬁéa@%&atkhgerﬁ%ﬁnﬁdrég&oﬁmtccwd in the

Orange Book published by the FDA. Alternatively snaller doses may be used
as a resul 95 cxghiezqyen@lghtagormewpgléazmmm'slnézonwawmm Ripglitagepe. ent

| nventi,pn gadexq Kﬁﬁ'z#’ﬁr%o?%@%ﬁs(&w%@g REWSRRAS, GW\0201, 1Td6klio, goNbi nat i on
30 with a cholesterol-l ower’ n?m] gent. The chol est'erol -l owering agents
¥

referred t 65041 atd @WaA3PB. Restiquipnl viaRAAR dlphaandéior gamma agqnift reders todS)-dhi bi t or s
Sui 18]y HROTR L R 4 g G PR ke e PO e8] s 50
PCTI GBO O5pketmackuticadly ereptablesalisdhdreadm t he group consi sting of atorvastatin,
bervastatin, cerivastatin, dal vastatin, fluvastatin, itavastatin,
| ovastatin, nevastatin, nicostatin, nivastatin, pravastatin and
si nvastiat i n additioa thettambimerert ofabd inyerivt aply dbbedidmtdnjurnebprewitlbk| y sodi um or
cal ci um Osuh%nylurea for example: glimepiride, glibenclamide (glyburide), gliclazide, glipizide,
gliquidone, chloropropamide, tolbutarnide, acetohexamide, glycopyramide, carbutamide,
glibonuride, glisoxepid, glybuthiazole, glibuzole, glyhexamide, glymidine, glypinamide,
phenbutamide, tolcylamide and tolazamide. Preferably the sulfonylurea is glimepiride or
20  glibenclamide (glyburide). More preferably the sulfonylurea is glimepiride. Therefore the
present invention includes administration of a compound of the present invention in
i conjunction with one, two or more existing therapies described in this paragraph. The
doses of the other existing therapies for the treatment of type 2 diabetes and its associated
complications will be those known in the art and approved for use by regulatory bodies for
25 example the FDA and may be found in the Orange Book published by the FDA.
Alternatively smaller doses may be used as a result of the benefits derived from the

combination.

The present invention also includes a compound of the present invention in combination
30 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-

methylgiutaryl coenzyme A reductase). Suitably the HMG-CoA reductase inhibitor is a



- solvate thereof, or a solvate of such a salt. A particular statinis
atorvastatin, or a 5 pharnaceutically acceptable salt, solvate, sol vbﬂ JUb004
such a salt or a prodrug thereof. A nore particular statin is atorvastatin
calciumsalt. A particularly preferred statin is, however, a conpound wth
t he chem ca¥O HH#mS22E) - 7- [ 4- (4-f 1 uor ophenyl ) - 6-i sopr opyl - ZCT/GB02/05744

[ met hyl (et hyl sul fonyl ) -am no] - pyrirni ﬂi n-5-yl ] (3R, 5S) -3, 5-di hydr oxyhept - 6-
enoic acid, [also known as (E)-7-[4-(4*fluorophenyl)-6-isopropyl-2-[N

met hyl - N- (et hyl sul fonyl) 10

am no] pyri mdin-5-yl) (3 d|h rox h eno

phar maceut &4 %elﬁcteéé%%ﬁﬁasw p%?i‘ls’fs‘“& zgtlﬁ&a@t&?" c%‘? Stgﬂ"%jl vat e of such
a salt. TheeReme Ml Ka\[agtal(rﬁiovastatm mevastatm nicostatin, nivastatin, pravastatin

f I uor opheny 6-i sopropyl-2-[nmeth rrethyl quonI) m no rimdin-5-yl]
o ey araar ot 2 L=t ] et LUl Lomil L et nol Rye i oS-y

are di scl ogpdid e, Qpﬁﬁfhatéacﬁtsﬁma ARPA ipgRichiaPstatRUDhtbAadthe) oND -
EP- A- 0521471, and 1 n Bioorganic and Medicinal is Chem st ry,tﬁé%?gW) 5(2),

437- 4445 Trtiasmacgutically secgpiableisalt, pevath.solvaie o sch auS{ﬂsorgaemeq’fPs
rosuvast atj,g., rFaFu gﬁ‘?st é}r?ﬁ%{b 28R ggﬁ?&h%ﬁ. A .% ep rGaed £l - | owering
u of t

agent” al so i es chem ca I cation HVG- CoA reduct ase
i nhi bi t or shovever) aasmpainevath the chemirgsnam(E}J-[He#-dbaiopheas))-oriberépyl-2act i ve or

I nactive. The esent jnventjon als e f, the resent

i nvention MFW {’Fb‘?“ﬁ'é‘“t“il%ﬁy}) W“t"ﬂp ﬁﬁ'i’%?"ltjéﬁl %ﬁts%ﬁﬁf ﬂc q'ﬁfeé'ogc
transport mWskaBwh 7L[altulﬂubﬁbaenyi)fs Mrb@blze{ma&ﬁﬂumﬁmﬁﬂaﬂmgmng | BAT
inhibitory activity have been described, see for instance the conpounds
descri bed awnv@pm@@a@sﬂ(sww-gm@myw 04naig a@d ) ongphagezcogically WO

o8/ 36105, VUSRS onfEUEfab BER SongPheaR SO PRI i) 6400

V\D/ 99/ 644 1ﬂuorWBeﬁfz]))-G;h&iﬁ)ﬂapylﬁ@[ﬁ&hﬂl?(ﬁﬁ:&y]s\d@oﬁbﬂ)kﬁﬂ:ﬁﬁi%pyimlﬂ@’ -AH8R 55)-36- WO
01/ 68906, DE 19825804, WO 00/ 38725, .\WD 00/ 38726, WD .00/ 38727 WD 00/ 38728,
WO 00/ 38729 Y@f@‘ﬁ’ﬂ"s‘g%a%@a&?fﬁ %%?H‘Zé’e Ofes B SHEPE £p gy

582, EP4A8%Aén A%?ﬁéa?i%ﬁ@ubﬁ&%ﬁ%%ﬂ%@ﬁ% andBGRéaShic HdMdbQRaland 2 1 J U
| 2004 WO 03/ 051822 PCTI GBO2105744 12
15 Chemistry, (1997), 5(2), 437-444. This latter statin is now known under its generic name

rosuvastatin.

In the present application, the term “cholesterol-lowering agent” also includes chemical
modifications of the HMG-CoA reductase inhibitors, such as esters, prodrugs and

20 metabolites, whether active or inactive.

The present invention also includes a compound of the present invention in combination

with an inhibitor of the ileal bile acid transport system (IBAT inhibitor).

25 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
99/64409, WO 99/64410, WO 00/01687, WO 00/47568, WO 00/61568, WO 00/62810,

30 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 incorpo(r;a.# E&L 2004
herein by reference. Particular classes of |BAT inhibitors suitabl

use in the present invention are 5 benzot hi epi nes, and the conpounds
described in the clains, particularly claim1, of WO 00/01687, WO 96/ 08484
and WO 97/ ¥8@8¥053%28 | ncorporated herein by reference. O H&GT/CHBF4ADI e
classes of IBAT inhibitors are the 1, 2ybenzot 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- benzothi adi azepi nes. to One particul ar

suitable c ' WATpIN oTf¥ ial t Vi ' R) - 3-but yl -
3-et hyl -1 Bmﬁﬁ?ﬁﬁggﬁéﬁ?ﬁﬁpﬂ%a P‘g{c% )§ réhél{)lrlséf’¥ %Jéaﬁhzcg%ﬁ)gzépi n- 8- §I
1li -D gl uceyrermeosi duronic acid (EP 864 582). Other suitable | BAT

i nhibitors include one of:

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

(R) - 1' - phePyticularcidibes (of 8 ADxahiRlok)sutablsfoe aselin te)prdsem iveytiontare

car banoyl net hoxy) -2, 3,4,5-tetra ro-1,5-henzothiazepine; . 1,1

G oxo- 5, SBTIIepine 2k e FPIPOTREY TRFPRTRIGH BE CRTS, PRy Cu g T, Of WO
( car boxymepdny] 05 awieeearyddsa And Wiy 97433880 d¢lincorporated herein by reference. Other
) car banoyl net hox 4, 5-tetrahydro-1,5- benzot hi azepi ne;

. )-2,3 -tet S- benzo .
1, 1- di oxo- itablg Féﬁﬂ%fpf %Eﬁ&ﬁ“@%@%%@ﬁ?@%#ﬂn{& { fybenzothiszepipesapd_ [\ - ( 2-
20 sul phoef B\fedsatliRR MY IARIAN suitdbh NATBYIBEEE Mfitdrs s Be §23-t et rahydro- 1, 5-
benzot hi azepi ne; 1, 1-di oxo- 3-butyl - 3-et hyl - 5- phenyl - 7- net hyl t hi 0- 8- (N-{
(R) - 1' - phebgprothiadfapepiges. sul phoet hyl ) car banoyl ] net hyl )
car bamgyl net hoxy) - 2, 3, 4, 5-tetrahydro-1, 5- benzot hi azepi ne; 2s
1, 1-di oxo- 3, 3-di butyl -5-phenyl -7-nmethylthi 0o-8-(N-{ =
(R) - a-[ N - Ppe partighiassnitghly eamnsandpassessing BATF mbibreryAplivity is (3R,5R)-3-butyl-

R

(R -a-[N - gl2eopytapbsidirbyic acid CEP BeEB).] - Gthiey sintably BRAT ydhibitors include one of:

|3 baroy | b ey SN ot PRSP IASETE B mtmepmpi) 5,

car boxyet hydrhasytiarthu }chibamoyiplethpdr 2R 4byétrahidroN\S-bédz&hidzepiieet r ahydr o- 1, 5-
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N -
(carboxymethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1-phenyl-1"-[N'-(2-

20  sulphoethyl)carbamoyl]methyl)carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-pheny!-7-methylthio-8-(N-{ (R}-1'-phenyl-1"-[N-(2-
sulphoethyl)carbamoyl]methyl )carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

25 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N"-(2-sulphoethyl)carbamoyl]-
4-hydroxybenzyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine,
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ {(R)-0-[N"-(2-sul phoethyl)
carbamoyl}-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methyithio-8-(N-{ (R)-0-[N'-(2-

3  carboxyethylcarbamoyl]benzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;



benzot hi azepine; 2 1 J UL 2004 WO 03/051822 PCT/ (B02105744 13 1,1

-di oxo- 3, 3-di butyl - 5- phenyl - 7-nmethyl thio-8- (N { (R-a-[N -(2- 2 1 JUL 2004
car boxyet hyl ) car banoyl ] - 4- hydr oxybenzyl

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

1, 1- di oxo- 3WBWBPFSZL et hyl - 5- phenyl - 7-net hyl t hi 0- 8- (N-{  PCT/GB02/05744

(R -a-[N -(5-carboxypentyl) 5 car bam);lig] benzyl

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

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

[N (2-car et h benzyl. .

} car banoyl et 8&?;‘5?? Qasgaiég{/ amtgy%hli'gg‘wb{é%}'gf[ﬁi'gz’epi ne;

1, 1- di ox0- garBo WhrbEnHIEANYdréx VickmhamodmeiNody)-2,3 4,5-tetrahydro-1,5-

a-[N -(2-sul ph%'éfaﬁfg/l)car barmy%) Zﬁﬁ?uor oben’gyl } }gar barmyl n);st hoxy) 2, 3 4,5

-tetrah ydPenzethiazs@ingiot hi azepi ne;
1, 1-di oxo- $4bybyd 3 %u Bl ?R@Fﬁ@l’b n?e ﬂmﬂlx\@ W'{fk)ﬁi- M E-chBdxypedtdh

(R) - (2-hydroxy-1 - ca oxy ar banoy
} car banoyl nabhwyﬂ]beﬂzmmbﬁnmﬂmahmrm &ﬁsetrdbgdmdthbaz ethiagepine;

e

15 benzot hbazz@nlcm:am&ylﬂmﬂlb@g@% Sidiabyﬂry-ll-ﬂsbdﬁbﬁﬁl‘ﬁieﬂne{mt hyl t hi o- 8-
N[(R N -
1- E:f’;lr %)O)a(ly((atlﬂyq‘ :&ca?é y]]S @eﬂx)ﬁr—@;{%g{m %—(N—{w[N' (2-sulphoethyl)carbamoyl]}-2-

} car banoyl }]Q&B%XAZLQQ&QM&%BM&)SM S-tetrahydro-1,5-benzothiazepine;
2,3,4,5-tetrahydro- 1, 5- benzot hi"azepi ne;

1, 1- di oRo- 3r1bdm’5,¢3—9u@i BypthybSpheyl, F-nrethithioyd-{ Vil R)gr-[RER )-(2-hydroxy-1-

a-[N -(car a@ﬁgy ~ _

) car bam)ylp {(}%E y)légrgﬁé -teéty gﬁﬁﬁngﬁrﬁ%bﬂgr%;o‘% fezirz% C}rcr’]_tlas

1, 1- di oxo- Beltmt}ymﬁnet hyl - 5- phenyl 7-methylthio-8-(N{ a-[ N -

}car bamyl RIS 2 ) el P A TR e, 1

- di oxo- 3- buﬁrybxy%tr@t)batbazﬁow]lbe:wl}c&bﬁﬁ)myiéthbuwa&{ S-hétfab ydro-8.5¢( N - { 2 25

%(gygr21§y) genzo&yaz%lgthsphoryl ] et hyl ) car banoyl ) benzyl ] car banoyl nmet hoxy
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-a-(N'- [ (R)-1-[N"-(R)-(2-hydroxy-

I-carboxyethyl)carbamoyl]-2-hydroxyethyl }carbamoyl)benzyljcarbamoylmethoxy }-
2.,3,4,5-tetrahydro-1,5-benzothiazepine;
1 ,1-djoxo-3—butyl—3—ethy]—5-phenﬂ-‘?-methy]thio-8-(N—{ o-[N'-{carboxymethyl)carbamoyl]
20 benzyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ a-[N*-
((ethox y)(methyl)phosphoryl-methyl)carbamoyi]benzyl }carbamoylmethoxy)-2,3.4,5-
tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-{ N-[(R}-t-(N"-{ 2-
25 [(hydroxy)(methyl)phosphoryl)ethyl}cartbamoyl)benzyl]carbamoylmethoxy)-2,3,4,5-
tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-¢-[N*-(2-methylthio-1-
carboxyethyl)carbamoyl]benzyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;



" tetrahydro-1, 5-benzothi azepine; 1,1

- di ox0- 3, 3- di but ylI - 5- phenyl - 7- et hyl t hi 0- 8- (N {(R) - a- [ N- (2- et hy| t hi &3 1JUL 2004
car boxyet hyl ) car banoyl ] benzyl ) car banoyl net hoxy) -2, 3, 4, 5-tetrahydro-1, 5-
benzot hi azepine; 2 1 JUL 2004 WO 03/051822 PCTI GB02105744 14

1, 1- di oxo- QOHYBER2Y| - 5- phenyl - 7- net hyl t hi 0-8- {N-[ (R) - a-RHeRI2/05744

2-[ (methyl) (ethyl) phosphoryl)ethyl)cg{bannyl)-4-h

ydr oxybenzyl ] car banoyl met hoxy 1-2, 3, 4, 5-tetrahydro- 1, 5-benzot hi azepi ne;

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

2-[ (rnet hyl)(

phosphor yl et %%%ﬁ?&ﬁb;wj’ew’ﬂm%&?t?eﬂ%[ﬁ@a‘%%h@gﬁﬁ%‘f‘%&&‘ﬁ” 2,3,4,5-tetra

hydro- 1, SpReprd¥ifsth jaf@i1)-4-hydrox ybenzyl]carbamoylmethoxy}-2,3,4,5-tetrahydro-
L oo B L o pe e ) 234 Stetmhyre
(R - a- [ (R) Ifrbepzethigdenipessul phi nyl -1 - car boxyet hyl ) car banoyl ] benzyl

) car banoy! mgt Ardpfsl I;F =olg- Dy [BANL lrhiiog hi&

1, 1- di oxo- gq 3&-? | bd% %bﬁgﬂgﬁﬂe]%ﬁ r7 %lﬁgi@?fé’_[?ﬁ&fmh{ﬁ{%ﬁ&hﬂ?{hycﬂr&y)

(R - a-[ N - piosphorpiesist eptbpmayDarhygiok ykenz i jcamangyeathpky j-2,3,4,5-tetrahydro-

} car banoyl ggt.hoxwl.- 2. 3.4, 5-tetrahydro- 1, 5- benzot hi azepi ne;

1, 1- di oxo- g%’sbe cig’h?’g‘ﬂ"-“i‘f—pheny| _7-methyl thio-8-(N-f (R -a-[N-((R)-I

- calr3 boxyl- 21,1;m&ﬂmyj,?;h%b@wﬁﬁlp}ibﬂwaﬁbﬂlmmid-s-gvhmrw[ﬁ{bﬁnwfm}hylsulphinyl-l-

car banoyl met hoxy)-2, 3,4, 5-tetr ro- 1,2, 5- t hi.adi azepi ne; 15

el oxo. Sbontuorsagicx by R hotanypaiings B g oy drd £ 51

(R) - a- [ N- ( b&Skothigahimxy- 2- (R) - hydroxypropyl ) car banoyl | - 4- hydr oxybenzyl )
car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro- 1, 2 5-benzothi adi azepi ne;

1, 1- di 0Ro- 315liekoria-gibutyl-Sipbemp-7angtaawysi- N (B)8: PR3- sulphoethyl)carbamoyl]-4-

(R -a- [N ({8 5125 r SHBMehzdinibysdiRxybenzy|
}carbannylﬁé%ﬁéyg?&9?§¥ﬂﬁgﬂﬁ%%?ﬁﬂ?ﬁ%§¥%%§?%- gg beﬁz&?ﬁ?gglazepine; 1, 1-di
0x0- 3, 3- di bdtdpexos3, pHibmid-5-phemi-fyhathylbhicgs-(MH (R)-o-Ry-(@){1NagoRy-21 - car box

Y car batoy! HERRE D ERRHLPRIEH ey pcpamoyimethony)-2 3.4, -etrahydro-
1,2,5-benzothiadiazepine;

15 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N-((S)-1-carboxy-2-(R)-
hydroxypropyl)carbamoyl]-4-hydroxybenzyl ) carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N-((S)-1-carbox y-2-
methylpropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5~

20  benzothiadiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-a-[N-((S)- 1-carbox ybutyl)
carbamoyl]-4-hydrox ybenzy} Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,3-
benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methyithio-8-(N- { (R)-0-[N-((S)- 1-carbox ypropyl)

25 carbamoyl]benzyl Jcarbamoylmethoxy)-2,3.4,5-tetrahydro-1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((S)-1-carbox yethyl)
carbamoyl}benzyl )carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-a-[N-((S)-1-carboxy-2-(R)-
hydroxypropyl )ca:barnoyl]bt;nzy] jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

a0  benzothiadiazepine;



benzot hi adi azepi ne; 1, 1-di oxo-3, 3-di butyl -5-phenyl - 7- met hyl t hi 0- 8- ( N—2 {
(R-a-[N((S)- I-carboxypropyl) 25 T JUL 200t
car banoyl ] benzyl ) car banoyl et hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 2, 5- benzot hi adi azep
ine; 1, 1-dioxo-3, 3-di butyl -5-phenyl -7-net hyl t hi 0-8- (N

((R) -a-[ N (W&p¥a1¥ar boxyet hyl )  car banoyl ] benzyl PCT/GBU2/05744

) car banoyl nmet hoxy) - 2, 3, 4, 5-t et rahydr o- ], 2, 5- benzot hi adi azepi ne;

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

banoyl pet =23, 4.5-tetrah 0 21 JUL
b00s WO b3l OsIess bebiahs Rt Aoyl 3 ERZ S R ARG
3,3-dih t b 8 d 2,5-be 1adiaze ;
(())I%) a-[ N I( 2“2%1‘”5??’62%@ bé?rogam - thpé?oc:ggzn? 1 >-benzothiadiazepine;

jcar barmg' et 500 Sppenidrmardtie SO R V4 azepine; 1. 1-di
3,3
00,3, 3 0 Bt OO LA b BB ol Lo 125

}car barrmyl hetzotiad)azpin®; 4, 5-t et rahydro- 1, 2, 5- s benzot hi adi azepi ne; 1, 1-di

R

car barmyl nﬁfeh@nmbetaylﬁzaémﬁoplwdhaﬂyaimogdnﬁnﬁxy)%M;stthurm}d:oazkm ne;
1, 1-di oxo- 3 ,gbut .- 5- phenyl - 7- et hyl t hi 0- 8- (Nf (R)-a [N-{
(S)-1-[ N ( Py Wag% | - i0 carboxyet hyl)car banoyl ] pr opyl

} car banoyl } hefigel3 - aamlRspnbavifetyithio- 8 (M-{ Rt @t F-ALB)-1-[N-((S}-2-hydroxy-1-
ydro-1, 2, 5- benzothladlaze i ne;
1, 1- di 0%o- @rgow@mt)wb@%ﬁ@ﬁpmWmoarybqnﬁyiéc%bw{methoxﬁa 3.4.5-

(R) a- [ N“cﬁ)ahﬁd}&-ﬁ‘&%z&hm&ﬁicﬁiﬁkpr opyl ) car banoyl | benzyl )

car banoyi nmet hoxy tetrahydro-1, 2, 5- benzot hi adi azepi ne; 15
1, 1- Di oxo- 3,,13hm0b11wibus'l pwenwl—?anﬁbxlms (V-3 (B-q-R-((S)-1-carboxy-2-

(39, L0 b SoR SRR AN i aiesse )

1, 1- Di oxo- Berzothiadiszeine- phenyl - 7-nethyl thio-8-[N-((R/' S)-a- (N1

1= (R) - 2; (S} 4 50V 15 9% b ukyi1-5-phenyl-7-methylthio-8-(N-{ (R)-0- [N-((S)-1-carboxypropyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3 ,4,5-tctrahydr6— 1,2,5-
benzothiadiazepine;
1 ,l—Didx 0-3,3-dibutyl-5-pheny]-7-methylthio-8-[N-((R/S)-a- { N-[1-(R}-2-(S)-1-hydroxy-1-
(3.4-dihydroxyphenyl)prop-2-yllcarbamoyl }-4-hydroxybenzyl)carbamoylmethoxy]-

20 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-(8)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydrox yhexyl)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-(5)-3-(R)4-(R)-5-(R)-

25 2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;

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

According to an additional further aspect of the present invention there is provided a
30 combination treatment comprising the administration of an effective amount of a

compound of the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a



3, 4-di hydr oxyphenyl ) pr op- 2-yl ] car banoyl
- 4- hydr oxybenzyl ) car barmoyl net hoxy] 2a 71 JUL 2004
, 3,4,5-tetrahydro-1, 2, 5- benzot hi adi azepi ne;

, 1- Di oxo- 3, 3-di but yl - 5- phenyl - 7-met hyl t hi 0- 8- ( N-]

) - a[N(ﬂqgmyQQ 4-(R)-5-(R) - PCT/GB02/05744

,3,4,5, 6- pentahydroxyhexyl)carbam)yl]1 hydr oxybenzyl
carb noyl net hoxy) - 2, 3, 4, 5- tetrahydrc>%.2 5- benzot hi adi azepi ne; and

, 1- Di oxo- 3, 3- dlbutyl 5 phenyl - 7-met hyl t hi 0- 8- (N-1
R) - [N—(2 (S) 3-

2.3 4,5, 5 % no[r gl%-odls'l{g( ﬁg@%{%{%—g%lﬁgﬁ%%%rggﬁ 2 >PParmar.:eutically acceptable diluent or

} car banoy| petidroxith the sitnudiahecugtseq@ieyil] or separdte adminéseaodmomdir nazeithe; or a
phar rraceuttq?al lr}/ acce%ﬁ%bl salt, solvate, solvate of such a salt or a
prodrug th 1Q¥in3 ageniy P an additional further aspect of the present

i nvention §bere (¢}ﬁ:le§k@7bﬁ§draﬁsfer?{90@ﬁb’fmhfbﬁbﬂ Qi ekdr@ik [ARRd refedeiREd &idng t he
adm ni strati on of effective am)u of a conpound. of the formula 1, or

phar maceut flesgamitpeg l%&&ﬁ@féﬁﬂzé Paga “‘%%?I \P&G%lo b Vayvlich predpgoppogatesihesem | 2004
WO 03/ 0518@¥2 S eB02/ 05744 16 salt or a prodrug thereof, optionally
t oget her i’n a pharmaceutically acceptable diluent or _carrier, with the

si mul t aneo@lshol@@qfe]@MIOﬂ@ﬂmS@Wﬁgt%%Wéme isuh BHCTH8235 prd hpset he

fol |l owi ng ter transfer protein)
i nhi bitor &g@ﬁ%%;g@b%g%? 113 Wl oft ol bor DR b Tl re R o L AL ePe page

7 line 22 ahﬁ&gmuqrosomail wansiey pwwlnhn@b@nfmesarpﬂp thase|deserikadrin S¢igncecd®r ence; a

chol estero Le.azetidi nones such as SCH
58235 aﬁd {7%1‘324;%%6%@% %ghﬁgﬂi%%é%ﬂ %)"i wh?'ch are incorporated herein by
r ef er ence; a aichliiic 4o dms@minctndxM§fOekrrebmtaaﬂ pOmbttingtiopiprasiucisder exeaplel e t hose
descri bed h@ot%ﬁé gcnggl acﬁx?%mg %‘%‘%ﬁln éﬁ 1998 whi ch are incorporated herein

by ref erenCé: erl va i ncludi ng sl ow rel ease and
conbi nat i ompqmncmhmltcsmpﬁmdfev@mpipb,stannlsnotl nic acid (niacin), acipinox and
ni ceritrol bmguc%t]lyt osterol conpound for exanple stanols; probucol;

15 an anti-obesity compound for example orlistat (EP 129,748) and sibutramine (GB
2,184,122 and US 4,929,629);
an antihypertensive compound for example an angiotensin converting enzyme (ACE)
inhibitor, an angiotensin II receptor antagonist, an andrenergic blocker, an alpha
andrenergic blocker, a beta andrenergic blocker, a mixed alpha/beta andrenergic blocker,
20  an andrenergic stimulant, calcium channel blocker, an AT-1 blocker, a saluretic, a diuretic
or a vasodilator;
a CB1 antagonist or inverse agonist for example as described in WO01/70700 and EP
65635 ;
a Melanin concentrating hormone (MCH) antagonist;
25  a PDK inhibitor; or
modulators of nuclear receptors for example LXR, FXR, RXR and RORalpha;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier to a warm-
blooded animal, such as man in need of such therapeutic treatment.
30
Particular ACE inhibitors or pharmaceutically acceptable salts, solvates, solvate of such

salts or a prodrugs thereof, including active metabolites, which can be used in combination



15 an anti-obesity conpound for exanple orlistat (EP 129, 748) and
sibutramne (GB 2,184,122 and US 4, 929, 629);: an anti hypertensive cdripdlinidli
for exanple an angiotensin converting enzyme (ACE) inhibitor, an
angiotensin Il receptor antagonist, an andrenergic bl ocker, an al pha

andr ener gi VOPEMER2, a beta andrenergic bl ocker, a ni xed FAITHSEBEEH
andrenergi c bl ocker, 20 an andrenergic, stinmulant, cal cium channel bl ocker,
an AT-1 bl ocker, a saluretic, a diurett or a vasodilator; a CB 1

ant agoni st or inverse agonist for exanple as described in W01/ 70700 and EP

i bi tor i ADBTAR opb oo g i bRl FRORR e OB e and

RORal pha; ﬂﬁce@nphatﬂ@ﬁﬁuttiopﬁl dajcias,capdvalih theaadepril, Bﬂia@hl&hycﬁmﬂhlmﬁe, of such a

salt or a prodrug thereof, t|on together with maceutically
accept abl eB‘fﬂ bGFZ%};FPP‘PBIP f"é’t"é’“\kné H‘r?P"chéiﬁﬁ'B‘ﬂ capip h’é’ﬁ '‘as man in

need of s U&Qaﬂa?ﬁr BREMPHS cE{oﬁé’éﬁlﬂzﬁlhzapﬁp cxﬁ’&ﬁﬁﬁlﬁﬂlhs%iprﬁ%la?rﬁﬂhdzhma ,@h&agH],

phar maceut i cal acceptabl e salts, solvates, solvate of such _salts or a
prodrugs t pralapsiat, enmlquagtoaelt f%@m‘t}‘%oﬁ‘)?f%@m pseaepribfaseperril sediumn

cobi nat | ofysfo ﬂfog&nb QB4 uMORRB60LE RosRETAIRR P9I, nishokhinu,a Compound
of fornmula I cl ude ut are not Timted to, the | ow n corrpounds

al acepril, ldaamtl rinisgeptil, indglapiilo ndplaprilal, Ebesagpridisivppm hoiupim Az lpivinin B,
benazepri | AR BloBlib i moe Y ﬁmampmmmx' MBREARB! huraf@REOPT 1 1,

captopril-cys pt opr| I'ut at ceranapril, ceranopril,
ceronapri | pemmnrd.mpnﬂdpnl,mmmm’dhIpatﬂlopdbpelppmlk quinapirigpinppralinxdioghlorgeal apri | |

s enal apri t , )
Fosenopy | BctpapritaRilien SRR SR sprlARYTLARATE, o760 RYobi
f osi nopri | anrophbhydm:plunkic.cteramadml g:mocmml hydrodhdarsle ghpmude, “aﬂd@ha@}f i
imdapril, |ndolapri | n A,
el Bmd%?afni%{ uLPapnfﬂdz%,%@ni ﬁgé.% Pg&é@@i bnd Jokﬁ%bﬁﬁw ?Jefe#uegg,ggnn N
mur acei n Binhihitosder mae@; the present invention are ranupnl ramiprilat, hsmopnl enalapril and
enalaprilat. More preferred ACE inhibitors for uses in the present invention are ramipn}

15 and ramiprilat.

Preferred angiotensin II antagonists, pharmaceutically acceptable salts, solvates, solvate of
such salts or a prodrugs thereof for use in combination with 2 compound of formula I
include, but are not limited to, compounds: candesartan, candesartan cilexetil, losartan,

20  valsartan, irbesartan, tasosartan, telmisartan and eprosartan. Particularly preferred
angiotensin I antagonists or pharmaceutically acceptable derivatives thereof for use in the

present invention are candesartan and candesartan cilexeti).

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

or a prodrug thereof.



pentopril, perindopril, perindoprilat, pivalopril, pivopril, quinaprj h)rjpl- 2004

qui napril hydrochloride, 10 quinaprilat, rarnipril, ramprilat, spir
spirapril hydrochloride, spiraprilat, spiropri], spiropril hydrochloride,
temocapril, tenpcapril hydrochloride, teprotide, trandolapril,

t randol apr |‘V9103’0§J§%2bapr| |, zabicipril, zabiciprilat, zof BU2/0aHY
zofenoprilat. Preferred ACE inhibitor for use in the present invention
are rampril, ranprilat, lisinopril, enhalapril and enalaprilat. Mre
preferred ACE inhibitors for uses in the present invention are rampril 15
and ramprilat. Preferred angiotensin Il antagonists, pharnmaceutically

acceptabl e salts, solvates, solvate of such salts or a prodrugs thereof
for use i nThoeforenatan adﬂiti\brtahfeatutemfﬂmjmbnﬁlﬁn ftlmrmslpemlidcdianuﬂtmmﬂ@,f treatingar e not
nds: candesarta CI | exeti | 0§artan, 20

limted to S

val sart an, hm‘ﬁg}) @W%ﬁmdf[%?%g'aar?’aéw%?ﬁ& gqa{ & (0% aaﬁ&"a@pﬂ“gg%dr?fﬁﬁ Particularly
preferred tradtgemtveiich d@niphsarmmgﬁmmigao edid mhﬁ:ahwutm\&akdoynasfae pt abl e
derivatives ther o{ for M B resent E’E"rf n ar artan and
candesaf t afPTERQUE% &t formuly ?’E‘a?‘?ﬁ'“ lyéﬁ‘éﬁp{ai A1 SPEAEUP Va[ff 3 nventi on,
there is psmvdrd8fodtudMeRetn sRiultbfious, REquertial bf ﬁghﬁﬁrhumﬂfsntamewzhm abetes and
its associated conplications in a warntbl ooded ani mal, such as man, in need

of such t r eecHumemoy ehonedhiynthes sempenpdndeserahedip thiscambingtion seeaen o

effective aﬁm%eueéan? a6QP1RBIE RSk, QbIvAL sBIE®R of suchfa salt BPAFOBGE tHekofll | Y _
acceptabl e sal t vate, solvate of such a salt or a prodrug thereof in

si mul t aneous, sequential or separate admnistration with an effective

amount of %&r&xlhg 14 fiftherGOPRPSIRSInGGRIOh HQchis bev!d&kl% pRmagdEhtdiat i on section,

or a pharmaceut y acceptable salt, solva solvate of such a salt or
a prodrug edrepasision “anb comerises agompeand of formu kI popphammsonisalivaccepidleTher ef or e

in an addi até% AE BF Qch b 86k 42 6r mechf‘% @oﬁesofla{ecb\{lie%fln hod of

treati ng IEIype I PI em C congl ti on war m bl ooded ani na as nman,
in need of desgrbed in ﬂemcmhmaumW@hortmmelwnilm@mahlhgﬂtt wl\smi eplaam mal an

o L o RHRE sl or plod BERRMELlrOlsed BB b s g&%ﬁna@etﬂ@ﬁ%ﬁ{p i whlecal Iy

accept abl e sa thereof in
si mul t aneoddyensaguasiet.i al or separate adm nistration with an

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

compound of formula I, or a pharmaceutically acceptable sait, solvate, solvate of such a

salt or a prodrug thereof, and one of the other compounds described in this combination
20  section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug

thereof.

According to a further aspect of the present invention there is provided a kit comprising:
a) a compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such
25  asalt or a prodrug thereof, in a first unit dosage form;
b} one of the other compounds described in this combination section or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof; in a second unit dosage
form; and
c) container means for containing said first and second dosage forms.
30

According to a further aspect of the present invention there 1s provided a kit comprising:



effective anount of one the other conpounds described in this conbi nzgti on
section or a pharnmaceutically acceptable salt, solvate, solvate of dUL 20t
salt or a prodrug thereof. 10 According to a further aspect of the

i nvention there is provided a pharmaceutical conposition which conprises a
compound ofW@ 84823 |, or a pharnmaceutical ly acceptabl e PAVGBOR2EYHIYat e,

sol vate of such a salt or a prodrug thg§eof, and one of the other conpounds
described in this conbi nation section O0f a pharnaceutically acceptable

salt, solvate, solvate of such a salt or a prodrug thereof, in association
wi th a pharmaceuti cal e | Lk ri r.ell to a
further aspéct o u't]cﬂ%flfélrﬂglgér?i{% ' ?%%W??egﬁéa%lﬁg%p ﬁéle%?geélgﬁe% Sgﬁﬁtlgto Id%:ug?rpri si ng
a conpounasaif orfagredihgthereof) togathpihwitiira plemmaceatita)ly aceefabla dileensarl darries,ol vat e,

sol vat e of, ggch a. salt or a prodrug thereof, and one of the other
conpounds & UFELB‘é'odS"is?getfﬂ'i“b conmbi nati on 20 section or a pharnmaceutically

accept abl eb)sahd of thobet DBmpSOide AtLribdd if Wific@ntsindtion eéctidn i Ohatigacedtitangof .
According to a further aspect of the present  invention there i s provided a

p
kit conpri ¥crigable sit. soluaipnsBlYA] ObTuch 8ptipra Arodryg thereghap RCRRA U diohge
accept abl efgs@l 4ng SOl vate, solvate of such 2s a salt or a prodrug thereof,
ina first unit dosage form b) one of the other conpounds described in
this conbi AFensimesmeansdpr @ptaipinaidfirsicnd pecand JosagecloBBt abl e salt, sol vate,
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 forns.
30 Accor di Aecarding tef anothige featusaef ¢he iprenfipe thereds provided thensg oS comppwndiof provi ded
a kit G@ np?‘ll&?&ﬂﬂfl 1?3) Jpﬂnhan%gﬁtgllygcgafagéQ@&]Eﬂ/sgﬁ%%p&Zﬂﬂsaltlﬁ' ad) a
conmpound o ormul & 1 or a pharmaceuticall'y acceptable salt, solvate,
sol vat e of preduig thezeaf adnd cpe ofithp piber cpanpobrds dlescribedigdhin combinatign gection, or
phar maceut | t | r ri ' ' IF ;dosage
form b) oirllgﬁ%{?’ X‘feﬁg&g ﬁggpgag%bwuﬁgfgalg’esgg%{ebdggﬁcihna !J’ta ioga @jgan@F rtlﬂgﬁogr%gsect i on
or a phar nthe enanizfagiuieof a medicament for use in the the treatment of metabolic syndrome or

type 2 diabetes and its associated complications in a warm-blooded animal, such as man.

According to another feature of the invention there is provided the use of a compound of
the formula I, or 2 pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and one of the other compounds described in this combination section, or
a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in
20 the manufacture of a medicament for use in the treatment of hyperlipidaemic conditions in

a warm-blooded animal, such as man.

According to a further aspect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of a compound of the

25 formula ], 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 of an effective amount of one of the
other compounds described in this combination section, or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, optionally together with a

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

need of such therapeutic treatment.



5 acceptable salt, solvate, solvate of such a salt or a prodrug therrgUUl%%k
a second unit dosage form and c) container neans for containing sa

first and second dosage forms. According to another feature of the
invention there is provided the use of a conpound of 10 the fornula 1, or
a phar macelWP 8#99$22accept abl e salt, solvate, solvate of F&IHBIZEHM or a
prodrug thereof, and one of the other ﬁynpounds described in this

conbi nati on section, or a pharmaceutiCally acceptable salt, sol vate,
solvate of such a salt or a prodrug thereof, in the manufacture of a

medi canent for use in the the treatnent of nmetabolic syndrome or type 2

di abetes and its associated conplications in a warm bl ooded animal, such as
man. 1s AcEganbiesy t o anot her feature of the invention there is provided the
use of a conpound of the forrmula I, or a pharmaceutically acceptable salt,
sol vate, solvate of such a salt or a prodrug thereof, and one of the other
conpounds descrifhEMR ind 'PC BIMR isitirieats weaCidrfofmedun a Varfh Mdrane 000 @al | y
acceptable_salt, solvate, solvate of such a salt or?ﬁggrodrugfgafreof, in
20 the franYraa VB HpIug 400 3P SN sPEEPmESE: PRETANE 2t es of 300,

hyper | i pi dagiTs6p SRNGHONIAR SedpBetivaly Wit BCFRE8ShcRE oM, 106 UZHardS] STMHz,
According to a further aspect of the present invention there is provided a
conbi nat i orespectiecdy.-nidieasuramegsts waregpadernn theidaltaiseale @4 on of an effective anount
of @ compound Ofnbliuichys0 bifth Andmicsnifts BRASVERGE Phoh GBnlche BfERALaDI © sal f
sol vate, solvate of such a salt or a prodrug thereof, optionally together
with a phamtemadetandad.l y acceptable diluent or carrier, with the
sinultqpeous, sequential or separate admi nistration of an effective anount
of one of the other conpounds described in this conbination section, or a
phar maceut i cal | yAblrexdgtiombl e salt, solvate, solvate of such a salt or a

pr odr ug thﬁkﬁﬁ§1 oltéﬁnﬂ$h¥ﬁ&%gether with a 30 pharmaceutically acceptable
diluent or-carrier 1o & Warn bl ooded animal, such as man in need of such

t her apeut i THFr eat metrdhyd@dfuran U L 2004 WO 03/ 051822 PCT/ GB02105744 20

Exampl €S p\iap  dimethylaminopyridine

5t triplet
$ singlet
d doublet
q quariet
m multiplet

20 bs broad singlet
Example 1

j 25)-3-(4-{2-[(Cyclohexyimethyl}{heptyl)amino]-2-oxoethoxy} phenyl)-2-ethox ypropanoic

acid

25 (i) Ethyl 3-14-[2-(benzyloxv)-2-oxoethox ¥iphenyl } -2-ethox ypropanoate

To a solution of ethyl (25)-2-ethoxy-3-(4-hydroxyphenyl)propanoate (23.8 g, 100 mmol,
prepared as described in WO099/62872) in acetonitrile (200 mL) was added anhydrous
potassium carbonate (31.9 g, 231 mmol) followed by benzyl bromoacetate (17.4 mL, 110
s;s  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 ethy] acetate (300 mL), and the organic phase was



1H NMR and 13C NWR neasurenents were performed on a Varian Mercury 3?? %i
5 Varian UNITY plus 400, 500 or 600 spectroneters, operating at 1H JUL 2004
- frequencies of 300, 400, 500 and 600 MHz, respectively, and at 13C
frequencies of 75, 100, 125 and 150 MHz, respectively. Measurenents were
made on t h&vQedsas2gcale (S). Unl ess ot herwi se stated, ch@FlERETHM ts are
given in ppmwith the solvent as int egp standard. 10 Abbreviations DVMSO
di mret hyl sul foxide THE tetrahydrofura DVAP di net hyl am nopyridine 15 t
triplet s singlet d doublet quartet mmnul tiplet 20 bs broad singlet

Exanmple 1 (2 4- 27C me 0 t hox I
—2-ethox r éﬁ%ﬁj émgh auao._?é&%};i?s?z{jn ESb mL) a’ﬁd %m (ﬂﬁ’) mﬁ), U428 V& an y tous
(2|S) 3-14- f@s@ﬁedlﬁa)cbﬁiem)raté?d gt)(ﬂﬂfzdﬂmmﬁﬂi&imﬂy)h)sr]ﬁagbmmﬁkmphﬁmaﬂ?'ld’émsahe
solution of et 2S) - 2- et hoxy- 3 X oate (23.8 g, 100
mol ,  prep HF@G“%%"("&@%WWB’& fFaﬁ“‘?mg'Q"/“gé%%)g(B%?%}e‘%%HP@PF]I e (200 m) was
added anhydr ous pot assi um carbonate (31.9 g, 231 mmol) foll owed by benzyl
bronoacetate (17.4 nL, 110 30 rnmol) and the reaction m xture was refl uxed

over ni ght . 'EMSMR &406 Mbia, GDGlr 10645 3H), dwiddt 135D, 29312 Fdm. 3n 3 Enforidbur e,
| ubl d, of f t
{/giﬁou Tﬁe§r%gts( E@%ﬁ%’{dkgﬁ 436 (%aﬁﬁhipg ce%lztzg?g\ggwc(gg%ﬁ?he o(rlggnl C

phase was 2H), 732L7.2904, SHD O 310 51 8 2 2 PCTI GBBO2105741

BC NMR (100 MHz, CDCl): § 14.3, 15.2, 38.6, 60.9, 65.6, 66.3, 67.0, 80.4, 114.6, 128.5,
w0 1286, 128.7,130.6, 135.3, 156.7, 169.0, 172.6.

(i) {4- -2.3-Diethoxy-3-oxopropyliphenoxy}acetic acid

To a solution of ethyl (25)-3-{4-[2-(benzyloxy)-2-oxoethoxy]jphenyl}]}-2-ethoxypropanoate

15 (22.33 g, 57.8 mmol) in freshly distilled THF (290 mL) was added Pd/C (10%, 3.1 g) and the
reaction mixture was hydrogenated under atmosphenc pressure at room temperature
ovemight. The mixture was filtered through a plug of Celite and the filtrate was concentrated
in vacuo to afford 16.6 g (97%) of a light yellow oil.

20 'H NMR (400 MHz, CDCl3): § 1.15 (t, 3H), 1.21 {1, 3H), 2.93-2.98 (m, 2H), 3.35 (m, 1H),
3.60 (m, 1H), 3.97 (m, 1H), 4.16 (g, 2H), 4.65 (s, 2H), 6.84 (d, 2H), 7.17 (d, 2H), 8.48 (bs,
1H)

3C NMR (100 MHz, CDC)s): § 14.3, 15.1, 38.5, 61.0, 65.1, 66.4, 80.3, 114.6, 130.7, 130.9,
25 156.4,172.7,173.7

(iii) N-{CyclohexylmethyDheptanamide

30
To a solution of aminomethylcyclohexane (0.34 g, 3.0 mmol) in methylene chloride (30 mL)
was added heptanoic acid (0.39 g, 3 mmol) and DMAP (0.37 g, 3.0 mmol) followed by 1-



21 washed with aqueous NaHCO3 (3 x 100 nL) and brine (100 ni), dried_qver
anhydrous MSO4, and concentrated in vacuo. Purification on silica %éIJUL 200¢
with nmethylene chloride as the eluent and collection of pure fractions
yielded 22.4 g (58% of a yellowoil. 5 '"H NVR (400 MHz, CDClBiI: 8 1.16 (t,
3H), 1.22 WO03%8222 03-2.97 (m 2H), 3.35 (m 1H), 3. 6FHBIYEH 3 97 (m
1H), 4.16 (q, 211), 4.64 (s, 2H), 5.23.,{s, 2H), 6.82 (d, 2H), 7.15 (d,

2H). 7.32-7.39 (m 5H). '3C NWR (100 , CDC13): 8 14.3, 15.2, 38.6, 60.9,
65.5, 66.3, 67.0, 80.4, 114.6, 128.5, 10 128.6, 128.7, 130.6, 135.3,

156. 7, 169 : 1 - - et ho r e nﬁr&‘o?)t id To
a soluti onmg?ﬂ'%gaﬁg}ﬁmw%igﬁ'?jgf"?p}%ca%&a"%& ﬁydréch?me @57 Q W wid e

4- [ 2- ( benzysaaion) mtox eas tnegd athenyl mperetuisoxvgp ghtaTiloa mixture svas 21ued vgth 57. 8

mmol) in fresh i.stil HE 0 ni). added Pd/ C. % nd t he
reaction nWﬁ"ﬁ“%e %&gn‘#y{]ﬁg af dt?’ﬁr%gé’%”cm?%ﬁs‘% e‘?’a}sgec{)‘rwééﬁ"r%cgp}?%%ﬂ”

te gp;a[] at ]lc.l!’ [Q]ue@ugenm(gbl,t(vs g and hﬁn(;ar(es wig, dhi btiel @dr NajS@ugboreenpiation iafvaiel i t e
an e filtrate S _concentr at in vacyo to afford 16.6 g (97% of a
light yél| 8fpresd 0 83(92%)@&'?’3031‘%?“%5@?}5& 8 1.15 (t, 3H), 1. 2/01 (t, 3H),
2.93-2.98 (m 2H), 3.35 (rn, 1H), 3.60 (m 1H, 3.97 (m 1H, 4.16 (q,

2H), 4.65 §s, 2H), 6.84 (d, 2H), 7.17 ((d, ZI—? 8.48 (bs 1Hz 13C NWVR (100
MHz, CDCL3JH Ny 4409 Mik, €DChy. §0.8610.98 (s 5H), 1.8%:186 (@gp 35D, Ldh (i, 1H)gh 6
130.9, 25;: 1 P N bixi k. Ge! ohexyl net hyl ) hept anam de 30 To
a sol uti onlé’?%g’fnmﬂbgfé? é&%@i/%ogr(\lgx?ﬁé4%&3}1ﬁ§, 3.0 rnmol) in nethyl ene
chloride (30 nL) was added heptanoic acid (0.39 g, 3 mmol) and DVAP (0. 37
g, 3.0 mols; L 3 1 I 5 22
i nyi - 25 (o M OB etk coCh ke A 0T, BRS TEE TS M
mol ) and t¥&2. reaction m xture was stirred at roomtenperature overnight.
The m xture was diluted with

(iv) N-(Cyclohexylmethyl}-N-heptylamine hydrochloride

15 N-(CyclohexylmethyDheptanamide (0.58 g, 2.6 mmol) was dried once by azeotropic
distillation with toluene, taken up in freshly distilled THF (23 mL) and cooled on an icebath
under an argon atmosphere. Borane, (3.2 mL of a 2M solution of the methylsulfide complex
in diethylether) was added and the icebath was removed after 15 minutes. The reaction
mixture was refluxed for four hours and was then allowed to cool to room temperature. 1.2

20 mL of 10% HCl was carefully added and the mixture was left with stirming overnight.
Concentration in vacuo followed by the addition of ice cold THF (ca. 15 mL) gave a white

! precipitate. Water (ca. 3 mL) was added followed by toluene {(ca. 10 mL) and the mixture was
concentrated in vacuo. Ice cold THF (ca. 15 ml) was added to the residue and the resulting
precipitate was filtered off and dried in vacuo to give 2.96 g of crude product as a white salt.

25 This material was used in the subsequent reaction step without any further purification.

'H NMR (400 MHz, CD;0D): 6 0.87-0.98 (m, 3H), 0.97-1.11 (m, 2H), 1.15-1.45 (m, 11H),
1.65-1.86 (m, 8H), 2.84 (d, 2H), 2.93- 3.01(m, 2H).

30 13C NMR (100 MHz, CDsOD): § 14.3, 23.6, 26.6, 27.0, 27.1, 27.6, 29.9, 31.5, 32.7, 36 .4,
55.0.



nmet hyl ene chloride (100 nL), and the organi c phase was washed with 5 z/q1 'jﬁl}lﬂﬂl.
(3x75 nmL), aqueous NaHCOG3 (75 nlL) and brine (75 nlL), and dried over

Na2SO4. Concentration in vacuo 5 afforded 0.62 g (92% of an oil, which
then crystallised. 1H NVR (400 MHz, CDC13): 6 0.84-0.98 (m 5H), 1.08-1.36
(m 8H), 1W0¥48211) 1.56 1.78 (m 8H), 2.16 (t, 2H), CHEROOSIMM 1) | 5. 45
(bs, I'H. m13C NWR (100 MHz, CDC13): ,5 14.1, 22.7, 26.0, 26.6, 29.1,

31.0, 31.7, 37.1, 38.1, 45.8, 173.2. (|v) N-(Q/clohexyl met hyl ) - N- hept vl ami n
hydrochloride is N-(Cycl ohexyl rret hyl ) heptananm de (0.58 g, 2.6 nmol) was

dried once BORIS e 1k @;([‘l %2% %% g%qgi[hgﬁ%% n freshly
distill ed at nosphere.
Bor ane, (SQBQ&ED_TMQI_CZM solution of the nethylsulfide conplex in

di et hyl et her) was added and the icebath was renoved after 15 mnutes. The
reaction mxture was refluxed for four hours and was then allowed to cool

to roomt ewpes abluren o . {2-[245)-213-dikthd 08 -bikhpremslpheioRy Jatdty  avidi€0.1681¢, 1066

byt he. BddmmBh o eilenc Pl b i) e agdeg dfdslohnspael - Sepptames °"°
Vat er (ca. hyirddhloniie $0.6000L & . F6qhmonasd byAP| mmeg OCSO mmé)l) fibwad By 1 e@ynBXxt ur e

was concentrated in vacug. lce cold THE (ca. 503 was added to the

resi due antP-dimethyizaminopropylicaspadiimide hydsochloside (9 pzq ¥ mmplhang the geaction; acua
to give 2. 3fxibre Was GikiatRbOH Whpedfiur oVbinight. TRk mixtudeowds ifnedRYifH ethygs used

I n the subsequent reaction step wi t hout any further ﬁurlflcatlon H NVR
(400 MHz, ¢ibenids) (25gnl @-the grpanif,phasg) wasp \wheﬂ with 5% HEHE3 x 25 ml) agusopsy,
11H), 13’ 6 C&? (fz.fnm]%HLnd Prfét éﬁj ml%"bdneg 09/§r N%;éﬁz( Qﬂd %&'ﬂcent%@edlg}pv% (100
MHz, CD3OD) : 4 7, 36. 4,
55.0. 21 JPwrifigtion mgep@memumf eBeazg@Slmwte@sSYEfﬁomﬂyﬁ gSv’25 mL) with
(2SA-3- (4= %%mLﬁ&y(eebgmle tlﬁxﬁ&@é@ém&e@%welaen?maem%m@hgw)'dfa

et hoxxypr opanoate T ution

{4-](2S) - 2¢doutiest dibxy- 3- oxopr opyl ] phenoxy) acetic acid (0.108 g, 0.36

15 'HNMR (400 MHz, CDCl;): § 0.83-0.97 (m, 5H), 1.11-1.33 (m, 17H), 1.45-1.80 (m, SH),
2.88-3.00 (m, 2H), 3.14 and 3.19 (2d, 2H, rotamers), 3.24-3.39 (m, 3H), 3.58 (m, 1H), 3.95
(m,1H), 4.15 (g, 2H), 4.64 and 4.66 (25, 2H, rotamers), 6.84 and 6.84 (2d, 2H, rotamers), 7.14
(d, 2H)

20 CNMR (100 MHz, CDCly): 8 14.2, 14.3, 15.2, 22.7, 26.0, 26.0, 26.5, 26.5, 27.0, 27.0, 27.2,
28.9, 29.1, 31.0, 31.2, 31.9, 36.1, 37.3, 38.6, 46.4, 48.0, 51.7, 53.3, 60.9, 66.3, 67.5, 67.7,
| 80.4, 114.6, 114.7, 130.2, 130.5, 157.1, 157.1, 167.8, 167.9, 172.6 (The number of peaks is

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

25 (vi) -3-(4-{2-[(Cyclohexylmethyl}{heptyl)amino]-2-oxoethoxy } phenvyl}-2-ethox y-

propanoic acid

To a solution of ethyl (25)-3-(4-{2-[(cyclohexylmethyl)(heptyl)amino]-2-oxoethoxy) phenyl)-
2-ethoxy-propanoate (0.031 g, 0.057 mmol) in THF (2.0 mL) were added water (2.0 mL) and
30 lithium hydroxide (0.006 g, 0.26 mmol), and the reaction mixture was stirred at room

temperature overnight. The mixture was acidified with 2M HCI and extracted with ethyl



s mmol) in nethylene chloride (3.6 nL) were added

N- (cycl ohexyl nmet hyl ) - N- hept yl am ne hydrochl oride (0.090 g, 0.36 n’m)l3 1 it 2004
DVAP (0.098 g, 0.80 nmmmol) followed by 1-ethyl-3-

(3-di net hyl am nopr opyl ) carbodi i m de hydrochl oride (0.070 0. 36 _mmol ) and
the reacti o¥O'H5%8%re was stirred at roomtenperature ové’%ﬁf%’f@’!’”'f‘he

m xture was diluted wth nethyl ene chb,pri de (25 nL) and the organi c phase
was washed with 5% HCl (3 x 25 nl), aqueous 10 NaHCO3 (25 nil..) and brine
(25 nL), dried over Na2SO4, and concentrated in vacuo. Purification on a

pr epacked il . ; : 123 ith
met hanol ( %C%%@rxadsl IZ'H ;I%?ﬁ&ﬁnig{l é]dy?’g‘lr’]ﬂé% @%F%y%ﬁas%& %&Lﬂg bg];;hugg?u}) ] %%ﬁﬁg{ 103

g (58% of NaSQzpdndeoheestsated i vai tb EITONR.022 @U9Melrof agDOudsss o8 0. 83-0. 97 (m
5H), 1.11-1.33 (m 17H), 1.45-1.80 (m 8H), 2.88-3.00 (m 2H), 3.14 and
3.19 (2d, 2H, rotaners), 3.24-3.39 (m 3H), 3.58 (m 1H, 3.95 (m1lH),

4.15 (g, 2hH) NMR 4o0ansiz ACDE1:§:250.8210,991 (8, SHEI S)0-1085 &, t4H), 6.46841.§20h, BB
rotaners), 7.14 ﬁd’ 2 20 13C NWR %100 ML- | z, CDClgg: 8(14.33_9 %él , 15. 2,
22.7, 26.02996molHpE.05 (rpdB, 3.5 and 3.3k (3, 2y rameryig35-34 (M. SHY, 301 &3, o
31.9, 36.1 03 6 _ ors)? .83.(d D 7. 16@, B), 6577 s, BH). 7,
80. 4, 114. %@%ﬁ@?@%@&dﬁ%@?’%{%ﬁﬁ rl)é537.1,( ?%9.8, %6%1)9, 1%.611)(The
nunber of peaks is |arger than the nunber of carbon atons due to
rotamers. ) gk doo RuedcPey: £1L0981 B 26,018.0.56aT818, 77, EXOFAR3g ohen |
-2- ethox - “propanolic acl 0 ‘a dolutTon of " ethyl

(2S) - 3- (4- 221 [ (101 Ehaxg) el 872, CROP#§S,)480, 15018, 33.4,066k: 16REX §F-phEaR; I 114.7,

2- et hoxy- t : : j wat er
(20 ey ahiPBARR: Fadianyih 8740008, UBE- 4750 e e S pealisui i 00
m Xt ur e wathembmbérad caborn atons dbetopetmens)e over ni ght. The m xture was
acidified wth 2M HCI and extracted with ethyl 21 J UL 2004 WO 031051822
PCT/ GBBO2105744 24 acetate (4 x 25 nL). The conbi ned organi c phase was
washed w t gxdnpee (25 nl), dried over Na2SO4, and concentrated in vacua to
afford 0.027 g (93% of a colourless oil. "H NWR (400 MHz, CDC13): 8
0.82-0.99 (m 5H), 1.10-1.35 (m 14H), 1.46-1.82 (m 8H),

15 (25)-3-(4-12-[(2.4-Difluorobenzyl}heptyl)amino]-2-oxoethoxy }phenyl)-2-ethox ypropanoic

acid

(1) N-(2.4-Difluorobenzylheptanamide

20 To a solution of 2,4-difluorbenzylamine (0.43 g, 3.0 mmol) in methylene chloride (30 mL)
were added heptanoic acid (0.39 g, 3.0 mmol) and DMAP (0.37 g, 3.0 mmol) followed by 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.58 g, 3.0 mmol) and the
reaction mixture was stirred at toom temperature overnight. The mixture was diluted with
methylene chloride (100 mL), and the organic phase was washed with 5% HCl (3x75 mL),

25 aqueous NaHCOj; (75 mL) and brine (75 mL), and dried over Na;SO4. Concentration in vacuo
afforded 0.63 g (82%}) of a yellow oil.

'H NMR (400 MHz, CDCl): § 0.83-0.91 (m, 3H), 1.22-1.35 (m, 6H), 1.56-1.68 (m, 2H),
2.19 (t, 2H), 4.43 (d, 2H), 5.80 (bs, 1H), 6.75-6.88 (m, 2H), 7.33 (m, 1H).

30
1 NMR (100 MHz, CDClL): 8 14.1, 22.6, 25.7, 29.0, 31.6, 36.8, 37.1, 104.0 (1), 111.5 (dd),
131.5 (dd), 173.2. (Non-protonated carbons not reported.) .



s 2294 (m IH), 3.05 (m 11-1), 3.15 and 3.21 (2d, 2H, rotaners), f? % é&
(m 3H), 3.61 (m 1H), 4.02 (mIH), 4.66 and 4.68 (2s, 2H, rotaners): X @ d
(d, 2H, 7.16 (d, 2H), 7.77 (bs, 1H). 13C NWR (100. VHz, CDC13): 8 14. 2,

15.1, 22.7, 26.0, 26.0, 26.4, 26.5, 27.0, 27.0, 27.2, 28. 9 29.1, 31.0,
31.2, 31.9WGE/NFIS27 2 38.0, 46.6, 48.0, 51.8, 53.4, 66FPEVGHINETGT7 5

79.9, 114.7, 10 114.8, 129.9, 130.6, 1l&.1, 157.2, 168. 2, 168.3, 175.2.

(The nunber of peaks is larger than the nunber of carbon atoms due to
rotamers.) Exanple 2 15 =)-344- 2- 2 4-Difluorobenz 1 het 1 am no
-2-oxoethox hen 1 -2-ethox ro anoic acid (i)

N- (2, 4- D'fluorobenzyl)heptanan1de 20 To a sol ution of

2, 4-di f | uofipeNi ‘ A A X e prideet hyl ene chloride (30 nl)

wer e added heptan0|c aci d (0. 39 g, 3.0 mol) and DVAP (0.37 g, 3.0 nmol)

foll owed by 1- ethyl-3-(3-di nethyl am nopropyl)carbodiim de hydrochl oride
(0.58 g, 3NQ2prmiflhombehzyiteptahBict i (BSNEX LY enmald \&Isi drisid oate b omeotropic

tenperature, gvernight. The m xture éﬁ] wﬂw . e ecm Hm
(100 iy, Sisliaine igaene. e i muLe R hue {1 %%M iechs
aqueous NabkdeB ah 7Rgéf-htniaghek. IBtRare! 2. MmL oInd 281 k@ittionver tlﬂacﬂﬁ%yl sulfide
Concentration in vacua afforded 0,63 g& (829 of a yel|ow oil NVR (400

H
MHz, CDCL3yemplenigdiethyb gthesywayjapded; anbihe igehathnyvassremoved gfier 11 Sgminuigs. ’é'il%)
2.19 (t, 2;ca3130n4nﬂ§u&dw332'f9flux§i 86r €82 hobkd and whB-therBR116WRd ko017 103 fookiM
1H). 30 '3C NMR (100 MHz, CDC13): & 14.1, 22.6, 25.7, 29.0, 31.6, 36.8,
37.1, 104. Guperature. 110 BL(efc0% HEbwagcarefylly added apd thenpimtusy Weolelewith ¥iMons
nhot reHQ”SOm\;ﬁm 'é&ml#&au%ﬂ(?n vatld Pcﬁ(a@:‘éé%?%&%%ﬁ@%@éﬁém& (5imtyNave? 4- Di

uor obenz 1 - ' am ne hydrochl oride” N-(2 Di f 1 uor obenzyl ) hept anam de .
(0.55 g, 2apreaipishte, Wwhich way r@kﬁémﬁ&mﬁée@vwm%affogd B85 giof Frade predygt phan

toluene, tgeniRal"THE Sl dasSbldd HAnd ShbseulniTehciRA bidpORkifst Gy Akmkrebat h

purification.

15 'H NMR (400 MHz, CD;0D): § 0.88-0.95 (m, 3H), 1.27-1.45 (m, 8H), 1.66-1.79 (m, 2H),
3.03-3.10 (m, 2H), 4.27 (s, 2H), 7.06-7.17 (m, 2H), 7.62 (m, 1H).

3¢ NMR (100 MHz, CD;0D): & 14.3, 23.6, 27.1, 27.5, 29.8, 32.7, 45.0 (d), 48.9, 105.4 (1),
113.3 {dd), 134.8 (dd). (Non-protonated carbons not reported.)
20

(ii1) Ethyl -3-(4-{2-[(2 4-difluorobenzyl)(heptylJamino]-2-oxoethoxy}phenyl)-2-
! ethoxypropanoate

To a solution of {4-[(25)-2,3-diethoxy-3-oxopropylJphenoxy}acetic acid (0.104 g, 0.35
25 mmol) in methylene chloride (3.5 mL) was added N-(2,4-difluorobenzyl)-N-heptylamine
hydrochloride (0.098 g, 0.35 mmol) and DMAP (0.094 g, 0.77 mmol) followed by 1-ethyi-3-
(3-dimethylaminopropyl)carbodiimide hydrochloride (0.067 g, 0.35 mmol) and the reaction
mixture was stirred at room temperature overnight. The mixture was diluted with methylene
chloride (50 mL), and the organic phase was washed with 5% HC] (3 x 25 mL), aqueous
30 NaHCO; (25 ml) and brine (25 ml), dried over Na,SO, and concentrated in vacuo.
' Purification on a prepacked column of silica gel (Isolute® SPE Column, 5g Si/25 mL) with



~under an argon atnosphere. Borane, (2.7 nL of a 2M solution of the dj net )él
sulfide conplex in diethyl ether) was added and the icebath was rerré)\}e‘m 004
after 15 mnutes. The reaction mxture was refluxed for four hours and was
then allowed to cool to room tenperature. 1.0 nL of 10% HCl was carefully
added and tWe ¥9s2dre was left with stirring 10 over ni ghtPCTEHIBH M4 ati on i n
vacua foll owed by the addition of ice gé)l d TTIF (ca. 15 nL) gave a
precipitate, which was filtered off antidried in vacua to afford 0.81 g of
crude product as an off-white salt This material was used in the

subsequent reacti tep. wi.t hout r.t.her r|f| at i NVR (400
Copetane) GelB Eggicoh, n FEupIonE chipnge g teiibes] pfiiaecBogd 54 o0

3 03- 3 10 Emur?egﬁouA. 27 (s, 2H), 7.06-7.17 (m 2H), 7.62 (m 1H). 130 NVR

(100 MHz, CD3OD): S 14.3, 23.6, 27.1, 27.5, 29.8, 32.7, 45.0 (d), 48.9,

105.4 (t), 113.3 (dd), 134.8 (dd). (Non-protonated carbons not reported. )

20 (iii) Etfayhym3 40@}361 : g)%éhw@b@m% 1¢s ¢, sERT A9 32 (AXPahhpyshen 1

-2- ethox ronanoate Ut 1 on
{ 4- [ (2S} - 2185 GnelHio2p9-B. xR %ﬁéﬂﬁny}@céﬁ? emalid3. 80 (MOH), ¢, 1504,32H), 2s

rTN—Tr?lz) 4i- SI ﬁb@ﬁo%@ﬁzf/% %%2% 2}[ gl%nir%a“?\g&é’rggﬂl or |(5né 4{% %88722 aBd ggz 73]| ) and

DVAP (0. 09@ngy,3H) rofamersiol ) fol | owed by 1 et hyl -

(3-di net hyl am nopr opyl ) car bodi i m de hydr ochl ori de (0.067 g, 0.35 mmol ) and
the reaction mxture was stirred at roomtenperature overnight. The

m xt ure waSccinimt dom{mcwi}.yﬂ BB 14.Gh15)Ii2d£6 1259 zvu), 28.y19.0, BE8SOIVRMIL S, phase
was washed wth 5% HCI 25 m_eé‘ﬁ aueous ch ﬁ ? 5113) and brine (25
m), driPedbvetd-NAFS0h0. aﬁ&%%ﬁ: L & éd19%6\9%c{9é2(‘ AP i Tk 44
prepacked @@.vgaa)quogl(ha)cm GEIdﬂ,'lQOHUIB@(G 13 5PRd:0l58m1 5650 1§sé21538r31-i72mth 21
J UL 2004 WO 051822 PCT/ 26 et hanol 3%0 1% gradl ent)

net hyl ene EHicoumber efpeplds targss than drerymbetiolrages apms3tyogo ropamers. gBﬁ"BH?‘P‘bss

0i I~ H NVBybRPoMeBonedddCl 3): 8 0.81-0.90 (m 3H), 1.15 (t, 3H), 1.17--1.31
(m 11H), 1.43

15 (1v) (25)-3-(4-{2-[(2.4-Difluorobenzyl¥heptyl)aminol-2-oxoethox y } phenyl)-2-

ethoxvypropanoic acid

To a solution of ethyl (25)-3-(4-{2-[(2,4-difluorobenzyl)(heptyl)amino]-2-
oxoethoxy}phenyl)-2-ethoxypropanoate (0.047 g, 0.090 mmol) in THF (2.0 mL) was added

20 water (2.0 mL) and lithium hydroxide (0.010 mg, 0.42 mmol) and the reaction mixture was
stirred at room temperature overnight. The reaction mixture was concentrated in vacuo,

' acidified with 2M HCI, and extracted with ethyl acetate (4 x 25 mL). The combined organic
phase was washed with brine (25 mL), dried over Na;SO,, and concentrated in vacuo to

afford 0.044 g (89%) of a colourless oil.

"H NMR (400 MHz, CDCl,): § 0.83-0.93 (m, 3H), 1.17 (t, 3H), 1.20-1.35 (m, 8H), 1.45-1.67
(m, 2H), 2.90-3.14 (m, 2H), 3.26-3.35 (m, 2H), 3.42 (m, 1H), 3.63 (m,1B), 4.04 (m, 1H),
4.63 (s, 2H), 4.74 (s, 2H), 6.75-6.90 (m, 4H), 7.11-7.22 and 7.25-7.35 (2m, 3H, rotamers),
9.13 (bs, 1H).

1 >C NMR (100 MHz, CDCl:): § 14.1, 15.1, 22.6, 26.9, 27.1, 28.6, 29.0, 31.8, 38.0, 41.6, 44.3,
46.2, 47.3, 66.8, 67.3, 68.0, 79.8, 103.7 (1), 104.3 (1), 104.3, 111.7 (dd), 114.6, 114.7, 119.7
(dd), 120.1 (dd), 129.7 (m), 130.1, 130.7, 131.8 (dd), 156.8, 157.0, 168.6, 168.7, 175.6 (The



~1.65 (m 2H), 2.89-3.00 (m 2H), 3.24-3.39 (m 3H), 3.59 (m 1H), ?qw[lﬂ{]&
(m1lH), 4.15 (q, 2H), 4.60 (s, 2H), 4.69 and 4.70 (2s, 2H, rotaners
~6.73-6.88 (m 4H) 7.08-7.22 and 7.22-7.31 (2m 3H, rotaners). 13C NWR

(100 MHz, CDC13): S 14.1, 14.3, 15.1, 22.6, 26.9, 27.1, 28.7, 29.0, 31.8,
38.5, 41 5WOPHISINZ3 46 1, 47.2, 60.9, 66.3, 67.5, 68 1FPCEEBYSIH 6 (t),
104.2 (t), 111.6 (dd), 114.4, 114. 6, 14P.8 (dd), 120.3 (dd), 129.6 (dd),
130.4, 130.6, 131.7 (dd), 156.7, 156.9, 168.2, 168.3, 172.5 (The nunber of
peaks is | arger than the nunber of carbon atons due to rotamers.

Fl uori nate t ber Of Wrb d F
(ot 5", SHlyntid 10 PR 1adp EDRA 8. sty of debog aoms due o rotamers, Fluoinajed

et hox r ancﬁrmrmmpﬁeifmwd)sol ution of ethyl

(2S)-3-(4-{2-[(2, 4-difluorobenzyl) (heptyl)amn no] - 2-

oxoet hoxy) phenyl ) - 2- et hoxypr opanoate (0.047 g, 0.090 mmol) in THE (2.0 nL)
was added BION@GETAIL ACATWIT)Y and |ithi um hydroxide (0.010 ng, 0.42 mmol) and
the reaction mxture was stirred at roomtenperature overnight. The

reacti op ngExRNfGLARMNPONCcentrated in vacuo, acidified wwth 2M HCO, and
extracted wth ethyl acetate (4 x 25 nL). The conbi ned organic phase was

hed wi t t
e o o ﬁgb%gﬁg%ﬁmm&%wfggs%yﬂam@ sﬁeﬁﬁ%ﬁﬁﬁﬁfﬁd’fﬁé gdays nglvacuo 0

0.83-0. 93 ftogk sohitiond wére fifrther Ghjed it DMSQ 36d ¢ultureBhddia. 1. 45- 1. 67 (m 2H)

290314 42 (m | H), 3.63 (m1H), 4 .04 (m
, %E}@W‘%MW 6. 9(() (m ZDI-D 7. 11(7.22H)and (

7 25 7. 35 Lé’mm%klassapka%ﬁf #)s puréhaded o Packid, U§ﬂ HaGchbREAARRs Weke, CDC13) :

8 14.1, 15.1, 22 7.1, 28.6, 29.0, 31.8, 38.0, 41.6, 44.3, 46.2,

47.3, 66. gfroeBghrimgr and Vet golymeraserrqm New Finglagd Biolabs104. 3, 111.7 (dd),

1565, 157°BLL 1435 LR IR ERERTITIN S04 v o3 32‘2852 10 L0,

PCT/ GBO2 10?%%%0 t(éﬂ%?gsmc ﬁ?rﬁ%'f-‘a Eﬁl?ngﬁ) wgs purc rhgseerc:l f%o%aRTEEeUER ”Bﬁfs e CAT bon

atons due
expanded and refrozen in batches from passage number six. Cells were cultured in

Dulbecco’s modified Eagle medivm (DMEM) with 25 mM glucose, 2 mM glutamine or 4
15 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

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

PLASMID CONSTRUCTS FOR HETEROLOGOUS EXPRESSION

' 20  Standard recombinant DNA techniques were carried out as described by Ausubel (7). The
Luciferase reporter vector, pPGL5UAS (clone consists of five copies of the GAL4 DNA
binding sequence, 5-CGACGGAGTACTGTCCTCCGAGCT-3’, cloned into the
Sacl/Xhol sites of pGL3-Promoter (Promega). The Sacl/Xhol fragment carrying the UAS
sites was constructed using annealed overlapping oligonucleotides.

25
Expression vectors used are based upon pSGS5 (Stratagene). All vectors contain an
EcoRI/Nhel fragment encoding the DNA binding domain of GAL4 (encoding amino acid
positions 1-145 of database accession number P04386) followed by an in-frame fusion 10 a

fragment encoding the nuclear localisation sequence from T antigen of Polyoma Virus.



carbons not reported.) BIOLOd CAL ACTIVITY s FORMILATI ONS Conpounds ﬁiﬁﬁ?%h
di ssolved in DVMSO to obtain 16 nmM stock sol utions. Before assays, 32
~solutions were further diluted in DMSO and cul ture nedi a. GENERAL CHEM CALS
AND REAGENTS Luciferase assay reagent was purchased from Packard, USA.
Restrictioﬁ”%ﬂ%%ﬂ@@ were 10 from Boehringer and Vent poﬂ?ﬂ%$%§@§¥1onlNew
Engl and Bi ol abs. CELL LINES AND CELL CLf TURE CONDI TI ONS W2- OS, (Gsteogenic
sarconmm, Human) was purchased from ATCC, USA. Cells were expanded and
refrozen in batches from passage nunmber six. Cells were cultured in

Dul becco's nodified Eagle nmedium (OVEN) with 25 nM gl ucose, 2 nmM gl utam ne

or 4 15 miVirhe mickgaylocalisatiantsagricnes, w@onsirugled gsing wy@alaa?rpv&a}@pﬁ% C2. Phosphate

buffered saline PBS) wi t haut, addi.tion  of cal cium or nagnesi um was used.
Al cell ci?}?ﬂ°ﬂ‘r"’é“?&‘é‘5§g%!ﬁ‘t‘§'gaﬁ@q’? FURYE8E0 (USA) and 96wl | cel | oul ture
pl ates wer g-pHAREGETCETABANGA A5 EGOAASYT FCEONETRUGHSERR viflahiEROL 0G0US

EXPRESSI ON 20 St andard reconbi nant DNA techni qgues were carri ed out as
descri bed @gmausindre hunz) andrheuse PRARPM@nd bemarcandmanse PRAR Y wereREFBSUAS (¢l one

consists of five copi he GAL4 bi.ndi S 1 a

5 Conctonelira e e Barmin el aia dinva R RIS v BRoaninaing o

PGL3- Pr onoddfaih BAdINE g@diear Td2alis2aed defiidke.Tha GeRBAce GRAN PlatifididdmuAbusedi t €S was
constructed using anneal ed overl appi ng oligonucl eoti des. 25 Expression
vectors usyarcafa@t?rbw@a sefyercipsEhe E@W&lﬁa@gm&s}m VEFtors vegre Byed fordrangem an

EcoRI | Nnel &ﬁﬁ%ﬁ%ﬂt encodi ng the DNA bi ndi ng domai n of GALA (encodi ng am no
acid posi?lons -145 of database accessi on nunber P04386) followed by an
in-frame fusion to a fragnment encoding the nucl ear |ocalisation sequence

fromT antiden of Polyopra Virus. 21 JUL {2004 WO 03/0518p2 PCT/ 6B02105744
28 vector encoded PPAR subtype sequence reference’ ,
pSGGALKPPa human PPARa 574349, nt 625-1530
pSGGALmMPPa murine PPARa X57638, nt 668-1573
pSGGALKhPPg human PPARY U63415, nt 613-1518
pSGGALmPPg murine PPARY V09138, nt 652-1577

! refers to nucleotide positions of data base entry used to express the ligand binding

domain.

TRANSIENT TRANSFECTIONS

15 Frozen stocks of cells from passage number six were thawed and expanded to passage
number eight before transfections. Confluent cells were trypsinised, washed and pelleted
by centrifugation at 270xg for 2 minutes. The cell pellet was resuspended in cold PBS to a
cell concentration of about 18 x 10° cells/ml. After addition of DNA, the cell suspension
was incubated on ice for approximately 5 minutes before electroporation at 230 V, 960 uF

20  in Biorad’s Gene Pulser™ in 0.5 ml batches. A total of 50 pg DNA was added to each
batch of 0.5 ml cells, including 2.5 pg expression vector, 25 pg reporter vector and 22.5 pug

unspecific DNA (pBluescript, Stratagene).



The nucl ear | ocalisation sequence was constructed using anneal ed 21 JUL 2004
over |l apping oligonucleotides creating Nhel/Kpn | sticky ends

(5" - CTAGCGCTCCTAGAAGAAACGCAAGGTTGGTAC -3'). The ligand binding donains
from human and nouse PPARct and human and nouse PPARy were PCR 5 anplified
as Kpnl/ BarWOP#ed#nts and cloned in frane to the GAL4 BUA/ER%BEHY donmin
and the nucl ear |ocalisation sequence. ,ghe sequence of all plasmd
constructs used were confirmed by sequencing. The foll ow ng expression
vectors were used for transient transfections: vectorencoded PPAR

subt ypesequence reference’ pSGGALhPPahuman PPARaS74349, nt 625- 1530
pSGGALPPantied diectiopatae ¢ R8veradilubdade i bademBBaALhFIROINDRIS/MAARNIESKU 15, nt
613- 1518 pSGGALnPPgnuri ne PPARyU09138. nt 652-1577 10 | domain. refers to
nucl eot | deWpbaytphenokregs angaparopanateln iy P90 cslslwell yemspeded in Yenwell plgehdn bi ndi ng
TRANSI ENT E I 0, § o er six
were t havve%iﬁgilr?g a]egé\%-ac%g 1%85%3%5%8?&%%6%}] %ﬁg’ht% ' %L?g%@afﬁgﬁg?gct I ons.
Conf | uent gadditich ofgsecdniponadsn irsaschys fom PRAR oarhd cgibmeditimovas Byppletentedfigat i on at

270xg for 2 mnutes. The cell pellet was resuspended in cold PBS to a cell
concent f at Tesit-<Garcad sitppadiesal sebsepimn (FGSHn ordente avoldibacksigindpacurplen by he cel |

suspensi on i ' : j ] fore
el ectropor gg&’%ﬁidﬁﬁ@%ﬁ%ﬁﬂ%&i %ﬁ%ﬁﬁflﬁggfrgﬁgﬁ Eﬁé(dgei:r(l% ‘I@J {E’?écg'él'ﬁdjzﬁn 0.5 m

bat ches. Afdlotval fo500601 ddhehinacnizgedtic dOgchamcd) and2f gRiodRad)Amalyticalcel | s,
including 2.5 ji ession 5 orter vector and 22.5 jig
unspeci {1 cOTRA AndRa s ter S €074 ey R ape o is v s
PCT/ GB02 10§1Zé)ﬂstic 2t¥rrer at room temperature over night. The following day, the FCS was
10 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.

ASSAY PROCEDURE

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

test compound solutions for final doses.

After adjustment of the amount of ce]l medium to 75 pl in each well, 50 pl test compound
solution was added. Transiently transfected cells were exposed to compounds for about 24

20 hours before the luciferase detection assay was performed. For luciferase assays, 100 ul of
assay reagent was added manually to each well and plates were left for approximately 20
minutes in order to allow lysis of the cells. After Jysis, luciferase activity was measured in
a 1420 Multiwell counter, Victor, from Wallach.
Reference compounds

25 The TZD pioglitazone was used as reference substance for activation of both human and

murine PPARY. 5,8,11,14-Eicosatetrayonic acid (ETYA) was used as reference substance

for human PPARQL



After electroporation, cells were diluted to a concentration of 320'?25)0
cells/mM in DVEM w thout phenol red, and approximtely 25 000 cell vl 2004
~were seeded in 96-well plates. In order to allowcells to recover, seeded
pl ates were incubated at 37C for 3-4 hours before addition of test
conpounds. WRAHEIES for PPAR Z, the cell nedium was supd@rEaees4 th s
resin-charcoal stripped fetal calf serf%n (FCS) in order to avoid background
activation by fatty acid conponents 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 Anal ytical G ade Anion Exchange Resin

200- 400 nmesnicuRfiehsandRthiysand the sol ution was kept on a magnetic stirrer
at roomtenperature over night. The follow ng day, the FCS was 10

cent ri f ugefozgaitutatien eft EGspyiakies, pcorcstimationeifect cuqye aag estfbdighed- albeswesl  Af t er

t he second_ treat t, .the FCS was centrifuged and filter sterilised in
order Lo EEERYETER e Aerreesyl T sE R P e kel b e BB o

sol utions gf the BEIRGIEAGaverhgPVEGE)HRAH Gvetl dxpfeSdd bithe PRCaRidedt e GRRGRAL r at i on
ranges 15 in master plates. From master plates, conpounds were diluted in

cul t ur es medstyatien Araingdby thersferenserpemprnd of alies Bies: Hestedfapaingt thgdegasthmaf t er

adj ust ent o pf. |1e. BN BlerEEhly, BRAI UL Qe hiilh By SASMNRLL B0, Ul test

conpound ion y transtec ST exposed to

conpounds bé&iveerhBeiGat? foint® ahdeHCuldtink tecohdtftrititRirtfired & ARle@es0%Bf B6Say Was
performed. For lucjiferase_ assays, 100 tl of assay reagent was added

manual |y t Brazimah ackiuptonghtpingd by dhe rgference eampopeft approxi mately 20 minutes in
order to allow lysis of the cells. After lysis, luciferase activity was
measured in a 1420 Multiwell counter, Victor, from Wl lach. Reference
conpounds Zbe ddmapciiadd qf fogiviz Idaenan ELg ofibedthas). 5 iehalfl dordRP ARobsd pnaferefdor

activation of bo hu an ri PP, . 11..14- Ei cosatef rayonic acid
(ETvay waccuRnRh et ALpCes losf ep Bsumoler Rk Tiskampoont ol b 00q vo
03/ 051822 Pg/acﬁ@&/g%ﬁﬁcoﬁ&unds in that they are more potent with respect to PPAR« than

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

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 vive. The compounds
also have a promising toxicological profile.

20



Cal cul ati ons and anal ysis For cal cul ati on of EC50 val ues, a
concentration-effect curve was established. Values used were deriveb!fdbail
the average of two or three independent neasurenents (after subtraction of
t he background average val ue) and were expressed as the percentage of the
maxi mal 5 activation obtained by the rg{erence conpound. Val ues were

pl otted against the logarithm of the test conpound concentration. EC50

val ues were estimated by linear intercalation between the data points and
cal culating the concentration required to achieve 50% of the maxinma
activation obtained by the referenceCctgdpund. 10 The conpounds of fornula
| have an EC50 of less than 0.5pnol/1 for PPARa and preferred conpounds
have an EC50 of |ess than 0.05p. nol fl fogIPPARa. The conpounds of formula

| are a sel QrEpaipaded offorinaka It hey are nore potent with respect
to PPARaﬁthiﬁéS%#%ﬁﬂggésgct ?%BPPAR.. It is believed that this relationship
is inportant with respect to the pharmacol ogical activity of the conpounds
and to their therapeutic profile. s In addition the conpounds of the
present invention exhibit inmproved||DMPK (Drug Metabglism and

Phar macoki netic) properties for e I hi big”i nproved netabolic
stability in vitro an&=atsGHgxhi'pit favour dosejresponse curves in
vivo. The conpounds al so have qcﬂionisino ol picalOWrofile. 20 21 J U
L 2004 31 CLAIMS 1. The S enantiofie of a corfpound of [fornula | 5 | wherein
Rl represents 2, 4-difluorophenyl or cyclohexyl and phgmaceutically
acceptable salts, solvates, crystalline forns and in vivo hydrol ysabl e
ester prodrugs thereof. 10 2. A conpound selected from (2S)-3-(4-

(2-[ (Cycl ohexyl met hyl ) (heptyl ) am no] - 2- oxoet hoxy} phenyl ) - 2- et hoxypr opanoi ¢

i tically acceptable
wherein R' represents 2,4-difluorophenyl or cyclohexyl and pharmaceutically ep

salts. solvates, crystalline forms and in vivo hydrolysable ester prodrugs thereof.

10 2. A compound selected from: |
(28)-3-(4- {2-[(Cyclohcxylmethyl)(heptyl)amino]-2-oxoethoxy} phenyl)-2-ethoxypropanoic

acid ; and |
(25)-3-(4- {2-[(2,4—Diﬂuorobenzyl)(heptyl)amino]-2-oxoethoxy}phenyl)-z-ethoxypropanmc

acid

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

3. 2.5')-3-(4—{2—[(Cyclohexylmethyl)meptyl)amino]-2-oxoethoxy}phcny])-2-

ethoxypropanoic acid and pharmaceutically acceptable salts, solvates and crystalline forms

thereof.

20
4, (25)-3-(4- {2-[(2,4—Diﬂuorobenzyl)(heptyl)amino]-2-oxoethoxy} phenyl)-2-

ethoxypropanoic acid and pharmaceutically acceptable salts, solvates and crystalline forms

thereof.

. . -
5. A pharmaceutical formulation comprising a compound according to any one of claim

25 1-4 in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers.



acid ; and (2S)-3-(4-
{2-[(2,4-Dif|uorobenzyl)(heptyl)arrino]-2-oxoethoxy}pheny|)-2-ethoxyp2&p%)|lac;pnII
c acid 15 and pharmaceutically acceptable salts, solvates and crystalline
forms thereof. 3. 2S)-3-(4-

{2-[ (Cycl ohexyl nmet hyl ) (heptyl)amn no] - 239xoet hoxy} phenyl ) - 2- et hoxypr opanoi ¢
acid and pharnmaceutically acceptable sa ts, solvates and crystalline forns

t hereof. 20 4.

(2,5)-3-(4-{2-[(2,4-D fluorobenzyl) (hept Y1) am no] - 2- oxoet hoxy} phenyl) - 2-

et hoxypr opanoi ¢ acid and pharnaceutlcally accept abl e ;gltslégggy%ggs and
crystalline_{orms ohié bOelhinfsor-Aninh tteiroan €i%%Png a
conpound® acg%Faﬁﬁgf?EP gﬁgco 9@?2?%% 25 1-4 in adg1 ture a§£01td

phar macegﬁé i?%Heylt ﬁﬁ(iﬁé)ﬁaebinenmf lipiddiserders (QydipdemiaLYV 8t Era(Frrqo 300
2006 32 e use of a conpound according to any one of clalns 1-4 in the
manuf act with infulin resistiineanent for the treatment of |ipid disorders
(dyslipidem a) whether or not associated wth |nsulin resistance. 5 7. The

use of a conmpound according to any one of claims 1- n the%[mat %éf ture of
a nedi Caffer’ﬁff\eé oPh chipatindgrcordinpg wvanytanagf elppes 3?4 8 ‘heAmﬂ? €SS Tor the
preparation of a conpound of formJla I £)rrpr| sing reacting a 10 conpound

of f or nulraeditanBerit fiorndf] trgatimg ORPRG VRBLNS ‘are as previously defined and R3
represents a protecting group for car boxyl i c hydroxy group with a
de-protecting agent. 15 9. A conmpound of formula III 3 sine reacting a

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

10 compound of formula I¥
0O

Mo e

1
—(CH, )N
R—(CH, )y ;

i } ti ou
in which R' and R? and n are as previously defined and R’ represents a protecting group

for carboxylic hydroxy group with a de-protecting agent.

9. A compound of formula II

0

Mo e

1
— —N
R— (CHy Y\ .

i 3 ts a protecting group
20 inwhich R'and R? and n are as previously defined and R” represents ap

for carboxylic hydroxy group with a de-protecting agent.

10. A compound of formula ITI



20 in which R and R2 and n are as previously defined and R3 represents
protecting group for carboxylic hydroxy group with a de-protecting E@QHTJML
10. A compound of formula Il 21 JUL 2001 33 0 HOIIl s in which R2 is as
previously defined. 11. A pharmaceutical conposition conprising a conpound
as clained in any one of clainms 1 to 4yconbined w th another therapeutic
agent that is useful in the treatnent o di sorders associated wth the
devel opnent and progress of atherosclerosis such as 10 hypertension,
hyper|i pi daem as, dyslipidaem as, diabetes and obesity. 12. A
pharmaceutical conposition conprising a conpound as clainmed in any one of
clains 1 to 4 conbined with anot her PPAR nodul ati ng agent. 15 13. A
pharmaceutical conposition conprising a conpound as clainmed in any one of
claims 1 to 4 conbined with a@hol esterol-1owering agent. 14. A
pharmaceutical conposition conprising a compound &as-clainmed in any one of
clains | to 4 conbined w thoa RMMG-COA redact asgyi nhibitor. 20 15. A

phar maceuti cal conposition conprising d as el ained in any one of
claims | to 4 conbined with atorvasta 2 pivar piiceut i cal |y accept abl e
salt, solvate, crystalline formor prodrug thereg 16. A pharnmaceuti cal
conposi tion conprising a conpound as clainmed in apgy one of 25 clainms | to
4 conbined with rosuvastatin or a pharmaceutically acceptable salt thereof.
21 J UL 2004 34 17. A pharnaceuti cal coﬁgosition conprising a conmpound as
claimed in any one of <clains | to 4 conbined with an TEAT i nhibitor.

s in which R? is as previously defined.

11. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 4 combined with another therapeutic agent that is useful in the treatment of
disorders associated with the development and progress of atherosclerosis such as

10 hypertension, hyperlipidaemias, dyslipidaemias, diabetes and obesity.

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

claims 1 to 4 combined with another PPAR modulating agent.

s 13. A pharmaceutical composition comprising a compound as claimed in any one of

¢claims 1 to 4 combined with a cholesterol-lowering agent.

14. A pharmaceuntical composition comprising a compound as claimed in any one of

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

20 -’ - - -
15. A pharmaceutical composition comprising a compound as claimed in any one of

claims 1 to 4 combined with atorvastatin or a pharmaceutically acceptable salt, solvate,

crystalline form or prodrug thereof.

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

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



| 8. A pharmaceutical conposition according to claim 18 V\,herel n the | BAT
inhibitor is 5 selected fromone of: 1,1-di oxo-3, 3-di butyl - 21 JUL 200
-phenyl -7-nethylthio-8-(N- {(R)-1"'-phenyl-1"-[N -( carboxynethyl)

car banoyl | net hyl)

car banoyl et hoxy) - 2, 3, 4, 5-tetrahydro- 135- benzot hi azepine; 1, 1

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

(car boxynet hyl ) car banoyl ] - 4- hydr oxybenzy |} car banoyl net hoxy)
-2,3,4,5-tetrahydro-1,5- 1o benzot hi azepi ne; g

1, 1- di ox 3,.3-di but hi BicOmPo(it af (ifdred 1npheny¢ o' -[ N - ( 2-
suI phoet ﬁ;r %9(1 lfg CBE@BXIIH}OK C%Bhglmg)y rrg]'?hoxy) -2, 3,4, 5-tetrahydro-1,
5 - benzgki fﬁph@@mbﬁncawﬂﬂpﬁpﬂﬁﬂ“mml)ﬂoﬁ et hyl - 5- phenyl 7- rret hyl t hi o- 8- ( N-
{(R)-1"-pheny N -(2- 15 sul phoet hyl)car banoyl ] net hy |
carbanDyInethoxy) 2, 3,4, 5-tetrahydro-1,5- benzothiaze

- di ox0- 3 czjf) ée@cammdsﬂﬂmmcmﬁr@hpg],agn(l&_wheremah B?L{‘F inhlbltor 18
{(R-a- [N (A‘ sul phoet hyl ) car banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) -

2, 3, 455- selectathfronoone ofs-  benzot hi azepi ne;

1, 1d003bt 01-' hémvl-1'-[N'-(carboxymethyl)
{(R)- 1’1 E(NI L Ehfugél %ﬁ@é‘i’ﬁiﬁ ?I?ej%hcar%th%oﬂﬁg ro%ygg]z I[ o
car bam)yl &M@lm&ﬁmﬁyﬁi%tﬁ@ﬁgﬁfﬁrlﬁ‘éﬁ@zﬁ Hazepinei _ i gxo- 3

- butyl - -ethy- | - 7- met hyl t hi.o- 8- sa-[ N -(2-

car boxyetlbyld)omaf?oa-mld;ﬂtjl rRgY)- 7"&?‘@5%%%‘& R@%‘/‘%‘?Q 3,4,5-tetrahydro 115 5-
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1,1 -dioxo-3-butyl-3-ethyl—5-pheny]-?-methylﬂ'lio-S-(N- {(R)-1"-phenyl-1'-[N"-(2-
15 sulphoethyl)carbamoyl]mcthy]}carbamoylmethoxy)-Z,3,4,5-tctrahydro- 1,5-
benzothiazepine;
1,1-diox0-3,3 -dibutyl-S—phenyl-7-methylthio-S-(N- {(R)-a-[N '—(2—sulphoethy])carbamoyl]~
4-hydroxybenzyl} carbamoylmethoxy)-2,3,4,5- tetrahydro-1, 5-benzothiazepineg;
1,1-dioxo-3-butyl-3-ethyl-5- phenyl-7-methylthio-8- (N-{(R)-o-[N"-(2- -sulphoethyl)

20 carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy) -2.3,4,5-tetrahydro-1, 5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5 -phenyl-'?-methylthio-8-(N- {(R)-a-[N-(2-
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benzothiazepine;
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benzothiazepine;
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carbamoyl]benzyl}carbamoylrnethoxy) -2,3,4,5-tetrahydro-1, 5-benzothiazepine,
1,1-d10xo-3,3-d1buty1-5—pheny1 -7-methylthio-8-(N-{(R)-a- -[N-(2- -carboxyethyl)carbamoyl]

30 benzyl}carbamoylm’ethoxy)-2,3,4,5-tetrahydro-1,S-benzothlazepme,
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car banoyl net hoxy) -2, 3,4, 5-tetrahydro-1,5 s benzot hi azepine; 1,1 -dioxo-3,3
-di butyl- 5 -phenyl -7 -nethylthio- SS(N { (R-a-[N -(R)-(2-hydroxy- | -
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| phinyl -1 tetrahydro-1,5-benzothiazepine;
1 1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8- {N-[(R)-a-(N"{2-
[(hydIOXY)(methyl)phOSphoryl]ethyl}carbamoyl)benzyl]carbamoylmethoxy}-2,3,4,5-
tetrahydro-1,5-benzothiazepine;

o 1.1-dioxo-3,3-dibutyl-5-pheny}-7-methylthio-8-(N- {(R)-o-[N*(2-methylthio-1-
carboxyethyl)carbamoyl]benzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1.1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- {N-[(R)-a-(N"- {2-[(methyl)(ethyl)
phosphoryl]ethyl} casbamoyl)-4-hydroxybenzyl] carbamoylmethoxy}-2,3,4,5-tetrahydro-

25 1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methyithio-8- (N-[(R)-a-(N"- {2-[(methyl)(hydroxy)
phosphoryl]ethyl} carbamoyl)-4-hydroxybenzyl]carbamoylmethOXY} -2,3,4,5-tetrahydro-
1,5-benzothiazepine; .
1,1-dioxo-3,3-dibutyl-s-pheny1-7-methy1thio-8-(N-{(R)-a-[(R)-N’-(2-methylsulphm3’1'1'

10 carboxyethyl)carbamo}’l]benzyl}carbamoylmethOXY)'zﬁs4’5’te"ah3’dr°'1’5'

benzothiazepine;
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car banoy| patzbthxadiazepBies, 5- t et r ahydro- 1, 2, 5-

s 1,1-dioxo-3,3-dibutyl-5 -phenyl-’?-methylthio-S-(N— {(R)-0-[N-((S)-1-carb oxypropyl)

carbamoyl]benzyl}carb amoylmethoxy)-2,3,4,5 -tetrahydro-1,2,5-benzothi adiazepine;

1 l-dioxo-3,3-dibutyl-S-phenyl-7-methylthio-8-(N- {(R)-or.—[N-((S)—1-carboxyethyl)

carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro—l ,2.5-benzothiadiazepine;

1,1 -dioxo—3,3-dibuty1-5-phenyl—7—methylthio-S-(N— {(R)-a-[N-((5)-1 -carboxy-2-(R)-

20 hydroxypropyl)carbamoyl]benzyl}carbamoylmethoxy)—Z,B,4,5-tetrahydro-1 ,2,5-

benzothiadiazepine;
1 ,1-dioxo-3,3-dibutyl-S-phenyl-7-methylthio-8-(N— {(R)-a-[ V-
5-tetrahydro-1 ,2,5—benzothiadiazepine;

(2-sulphoethyl)c arbamoyl}-

4-hydroxybenzyl}carbamoylmethoxy)—Z,B,4,

1,1 —dioxo-3,3-dibuty1-5-phenyl-?—methylthio-S-(N- {(R)-a-[N-((5)-1-

25 carboxyethyl)carbamoyl]-4-hydroxybenzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,2,5-

benzothiadiazepine;
1,1 -dioxo:?:,3-dibuty1-5—phenyl-?-methylthio-S-(N— {(R)-o-[N-((R)-] -carboxy-2-

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

benzothiadiazepine;



benzot hi adi azepi ne; 1, 1-di oxo=3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-
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salt, sol P& e of such a salt or a |nR}/§) {NZ[Q (ﬁ)j(ir@))ﬁsﬁﬁir@x)e‘ﬁl er

pr odr Wo tPensekoA3-dibutyl-S-phenyl-7 7-methylthio-8-[N-((
(3,4- dlhydroxyphenyl)prop-Z-yl]carbamoyl}—4-hydroxybenzy1)carbamoylmethoxy]
2,3,4,5-tetrahydro-1,2, 5-benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl-5- phenyl-7-methylthio- -8-(N-{(R)-a-[N-(2-(5)-3- (R)-4-(R)-5-(R)-
2,3,4,5 ,6—pentahydroxyhexyl)carbamoyl] -4- hydroxybenzyl}carbamoylmethoxy) -2,3.4,5-
15 tctrahydro—l,2,5-bcnzoth1ad1azepme, and
1,1-Dioxo-3,3-dibutyl-5 —pheny1-7-methylthio-S-(N— {(R)-a-[N-(2-(5)-3 -(R)-4-(R)-5-(R)-
2,345 ,6-pentahydroxyhexy1)carbamoyl]benzyl} carbamoylmethoxy)-2,3 4 5-tetrahydro-
1,2,5—benzothiadiazepine; o
or a pharmaceutically acceptable salt, solvate, solvate of such a salt ora in vivo

20 hydrolysable ester prodrug thereof.
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