- 6 JUN 2006 1 3-PHENYL-2- ARYLALKYLTHI OPROPI ONI C ACI D DERI VATI VES AS
SELECTI VE ANTAGONI STS OF PPAR-ALPHA Field of the invention s The presgngy 7006
invention relates to certain novel 3-phenyl-2-arylal kylthiopropionic acid
derivatives, to processes for preparing such conpounds, to their the utility
intreating clinical conditions including lipid disorders (dyslipidem as)
whet her or not associated with insulin resistance and other manifestations
of the metabolic syndrone, to nethods for their therapeutic use and to

phar maceutical conpositions containing them 10 Background of the invention

i s The metabolic Sy@qb'nﬁmlzn&hﬂmﬁ@mnﬁm?oﬂbﬁkem@ oERiVATIVEs refers to a
cluster of mani f est at | Oﬂ? IELIE EEQIJ' X tlsfh 6@?Fﬁh8ﬂ]‘% V\A t acconpanyl ng
y I abe

hyperi nsul i naem a, possib type es nellitus, arterial
hypertension, central (visceral) obesity, dyslipidaenma observed as
deranged |ipoprotein |levels typically characterised by el evated VLDL (very
| ow densi tyf’1é]@81%9 Rhfgh: small dense LDL particles and reduced HDL (high

density |ipoprotern) concentrations and reduced fibrinolysis. 20 Recent

epi dem ol ogi cal research has docunented that individuals with insulin
resistance run a greatly increased, ri sé of cardi ovascul ar norbidity and
nortal ity, ndeREsn W?t&“lfﬁl@m for‘if'ﬁtFWl?(‘,’ PeRPENY i 2na slabeyltiepRinsiacidke. I n type

2 di abet es gl s A BELOS FhGhaake bieh BbaHun O Bkl MRy Al 0 80% Of

al | deat hs. |ca ne t ere avar eness o
i ncrease t he:hhiaslltlondinaﬁrimlﬁdxwg Ihgad rlrsordpat(dﬁnpxﬂemiai)huhdﬂer pEh@asdotiates y.nitﬂr onme
and thus to correct the dyslip em a consjdered to cause t he

accel er at ed Ul Fesistanes a“QPH\?F B@B @Faé‘gl“sOf "P‘bKﬂE‘@@hc sytfremetp pethefsfor theirnor

uni versally S8 dhiR §fr§a Wi dels cot her apeuti c
i ndi cations tﬁ%@é% § enant | omgr 0 %%Agoélosn%oc&ﬁgl g@%’%ﬁwl a C below - 6 JUN
2006 WO @3/ 051826 PCT/ GB02/ 05743

Backeround of the invention

The metabolic syndrome including type 2 diabetes mellitus, refers to a cluster of
manifestations including insulin resistance with accompanying hyperinsulinaemia, possibly

1s  type 2 diabetes mellitus, arterial hypertension, central (visceral) obesity, dyslipidaemia
observed as deranged lipoprotein levels typically characterised by elevated VLDL (very
low density lipoproteins), small dense LDL particles and reduced HDL (high density

lipoprotein} concentrations and reduced fibrinolysis.

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

conditions cause up to 80% of all deaths.

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

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

30 The S-enantiomer of the compound of formula C below



2 C 2-ethoxy-3-[4-(2-{4- et hanesul f onyl oxyphenyl } et hoxy) phenyl | pr opanoi ¢
acid, is disclosed in PCT Publication Nunber W99/ 62872. This COh‘pQLsn%{JN A6
reported to be a nodul ator of peroxisone proliferator-activated receptors
(PPAR, for a reviewof the s PPARs see T. MWIIlson et at , J Med Chem 2000,
Vol 43, 527) conbi ned PPARal PPARy agoni st activit

2001, Vol wé@&oﬂ@ Cronet et al). This conpound is effe%?f’@él}%yﬁg reatl ng
conditions associated with insulin resistance. Surprisingly a series of
conpounds has now been found which are selective PPARa 10 nodul ators.
Description of the invention The present invention provides a conmpound of
formula | is CO2H | wherein R represepfs chloro, fldaero or hydroxy as well
as optical isoners and racep thereo el | ¢8s pharmaceutically
accept abl e salts, prodrugs, ates and allilne forms thereof. 20 It
wi |l be appreci ated by thgsesgkrlled in thezt unds of fornula I
contain an optically chl ve centre and therefore cgn exi st as enantioners
whi ch can be separated @5"Odescribed later. It is expected that nost, if not
all, of the activity of the compounds of forrmula | resid€s in one

enantioner: either the S or the R enantioner or the (+) or the (-) - 6 JUN
2006 WO 03/ @5te2s-3rdL2-thortusmafonylenzhenybietoxy)phroyHperencinisis isvhi ch are

more acti vegltdagy iﬂé‘f@%ﬁncwﬁﬁ%as& W@‘ég/@é?@dﬂhé‘t:&{; ouftl & %(ﬁ'feﬁrté fid, forms of
the present 1 nvention e under st oo at t e pres I nventi on
i ncl udes al modukatonpkperaexisomsipsolideraior-activatedr¢agptors (RPAR, fone rayidveof thmant i oner
for exagpl fpkﬂi‘: smgwllmw § M tifeth 20002vHSaT #7) Ll RIS TedbAkg for the
active ehant! oner

PPARo/PPARY agonist activity (Structure, 2001, Vol 9, 699, P. Cronet et al). This

compound is effective in treating conditions associated with insulin resistance.

Surprisingly a series of compounds has now been found which are selective PPAR

10 modulators.

Description of the invention

The present invention provides a compound of formula I

|
SO,CH,

wherein R' represents chloro, fluoro or hydroxy as well as optical isomers and racemates
thereof as well as pharmaceutically acceptable salts, prodrugs, solvates and crystalline

forms thereof.

20 It will be appreciated by those skilled in the art the compounds of formula I contain an
optically active centre and therefore can exist as enantiomers which can be separated as
described later. It is expected that most, if not all, of the activity of the compounds of

formula I resides in one enantiomer: either the S or the R enantiomer or the (+) or the ()



The active enantionmers nmay be isolated by separation of racemate for exanple
by fractional crystallization, resolution or HPLC on a chiral col unng(fi;q7006
exanpl e a Chiral paktm AD 250x50 colum). Alternatively the active
enationmers may be nmade by <chiral synthesis fromchiral starting materials

under condlkgﬁﬂgﬁ |ch w Il not cause io racem sation or Bbggéhﬁ@ﬁ'on or

by derivatis ¥th a chiral reagent. The term "prodrug dinthis
specification includes derivatives of tBe carboxylic acid group which are
converted in a mammal, particularly a human, into the carboxylic acid group
or a salt or conjugate thereof. The term"prodrug " also includes

derivati vesemihtibier, The dhfticteys Whibls biietrbtd® hetiveMehe Bssa ©RAiEE ertdesdiyed Biey) Whi ch
are converted in a mammal , particul arl é‘ea human, into the hydroxy group or

a salt or cHRjPIRieTd fomsafgre P“FSPméPI‘(P&P@‘ will hesperstopdithehte Prés¢it| st not bei ng
bound by thgQEMionl ntncll.'lcfbs Qlﬂn?] Nr@gofttn@taCMarﬁfoxﬁeP%tﬁ%é dfh%ﬂéparﬁ‘ﬁﬁﬁp ggted with

the prodrugs arises fromthe activity of the conpound ormula | into

whi ch the pexsamlgthe sacemisonivire, emlchlimmeﬂgsntmdb&: for thp actod epgntiogst.i ne

met hodol ogy well 20 within the capabilities of soneone skilled in the art.
Vari ous brodrugs of carboxy and hydroxy are known in the art. For exanples
of such proUheagrtive enandbdmers smay be splatell bpespagaionfof Ricasiate dor exanipledd by H.

Bundgaard, (El sevj er 85) and .Met in En | ogy. 42: 309-396, edited
by KW ddefoipaLa s At rRa Lo LG 885 s SHre s R O g Dest on
and Devel Opcﬁnilpaléﬂlmdsdmo&smmﬁgaralteﬂndmé@m @60e endfiofrers Bydyd@amide by Chapt er 5
"Design and Ap Ilcatlgrrg’ of , Prodr.ugs” Bundgaard, p..113-191(1991); c¢)
H. Bundgaar 81 B Gipalstaninesemgt °®@®P%°°®'twn33fh(cwg§r°t @ysey,

Bundgaarg, @Jceﬁisahon]&'é%hﬂﬁhséﬁ%n Fmsémm&amlwn‘ﬁq AitaBRagefr - 285 (1988); and
e) N Kakeya, et al em Pharm Bul I, 32: 692 (1984). 330 ‘The above docunents

a to e are herein incorporated by reference. In vivo cleavable esters are

just one tyRge AmPpRMK gagt,seahm&aswﬁcﬁeh ﬁﬁHJd@T de%ﬂaﬁ%s\bm@cmls fiielaigabl e
(or cleavable) ester of a conpound of the fornu contdins a

car boxy - 6gwmvmm@rqmn®megmemmn@tmm§ah®nm mtodlew}dqomgn agidoup i s,
for exanple groﬂp Bpggﬂ?acﬁ%bﬂjhé‘a?é thére SCERPLAR L‘&o&ﬁharﬂsw&mek derivatives of the

15 hydroxy substituent (when R' represents hydroxy) which are converted in a mammal,
particularly a human, into the hydroxy group or a salt or conjugate thereof. It should be
understood that, whilst not being bound by theory, it is believed that most of the activity
associated with the prodrugs arises from the activity of the compound of formula Il into
which the prodrugs are converted. Prodrugs can be prepared by routine methodology well

20  within the capabilities of someone skilled in the art. Various prodrugs of carboxy and
hydroxy are known in the art. For examples of such prodrug derivatives, see:

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

25 H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard
p.113-191 (1991}

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8:1-38 (1992);
d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77:285 (1988); and
e) N. Kakeya, e al., Chem Pharm Bull, 32:692 (1984).

30  The above documents a 10 ¢ are herein incorporated by reference.

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

hydrolysable (or cleavable) ester of a compound of the formula (I) that contains a carboxy



hydrol ysed in the human or animal body to produce the parent acid or

al cohol . Suitable pharnmaceutically acceptable esters for carboxy |nc u ﬁ

C . 6al koxynmet hyl esters, for exanple, methoxynethyl; Cl 6a|kanoy|oxynet y
esters, for exanple, pivaloyloxynethyl; s phthalidyl esters;
C3_scycl oal kguysaigany! oxyG . 6al kyl esters, for exanple, PE¥Eﬁﬂﬂ&ﬁ% -

car bonyl oxyet hyl; 1, 3-di oxol en- 2- onylnethyl esters, for exanple

5-met hyl -1, 3- di oxol en- 2- onl ynmet hyl ; and C3_6a|koxycarbonyloxyethyl esters,
for exanpl e, 1-nethoxycarbony|oxyethyl; and may be forned at any carboxy
group in the conpounds of this invention. An in vivo hydrol ysable (or

cl eavabl e) esa bydrafy groupisyfotexdmpfe, apmnn@ccﬁtncraﬂiylaeceplabletebmt whiohfsai ns a hydr oxy

group includes jnor.gani.c esters s hosphat e

hosphor an SYEole i e Gpn o el beoy Epr B R e Heveat o & desvol Spiag”

conpounds V\Aﬁhﬁﬁa@@tlaalry%wpiabﬁfes&hﬂoﬂ darwxy mcmdémlﬁﬂﬁéx%nﬁfhy] &teregbrer breakdown
to give the parent hydr oxy %roup S. | es of a-acyl ox aIkyI et hers

i ncl ude ace€ MBI YRAGY): I@W%?Weﬂ}ybﬁﬁt@h@wﬂm H'G?(]W opym@hdct i on of
in vivo @yd %L&rﬁﬁ3 ycfdam*bq; gylgiﬁi‘mﬁk}l%tcﬂ}’ﬂﬁgﬁ%/f?ﬁl@@é%’l%hé!yﬁ‘anow

benzoyl , tyl an subst | benzo and phe acej\;D
al koxycar bo ngrbor(:,tl@(ygﬁhwle lél-d{%Ol@a?r@D’dmﬁb)’l@S@@r oy exampl¢. bymethylblatroyl and

N (di al kyl a hy b

di al kyl am ng}a’%gfébp Aﬁn’ﬁ“@’é’%ox&ﬁce I?}?q‘b@g’ng ﬁe{@ egéksﬁ’ggt ﬁ%ént s on benzoyl

i ncl ude nor phnttthmcahmyitnxuehﬁzindana)d berfknnbdfauam@rbdxmgrmiptim tgenmpowkds vi a a
net hyl ene gr to nzo The
conmpounds OPP‘#@SrIHﬁEI" '0? h'a\'/"ev“é{ﬁ'fyld\pf’?)fsag]ﬁg& °?§"’ac"é§§ Seh R 3\‘"?& rc}q T' ar the
conpounds oOfformduly Mthat cbntameah@dre:qtmq: mgladssdhcrgafic EQ&Q\RazchtaklpﬁospEate t heir EC50
for PPARa is at Jeagt ten tines |ower than thelréggspe@tlve EC50, f or PPARy

wher ei n t he S#eS §iaciydine phosphpramidig rychssestery) @pd grasyloxylipd stiprsgadirelated he assays
later in thicsSmgQmds®Rich ad: msa%mwm%oq‘fydiowsmdmelestcasﬁamw% gVBthe
sel ective. Specific conpounds of the invention are: 2-{

[ 2- (4- chl or epreriydyoxy iBydupis HExsynples of ofapylog yalkyfl etess iiydhadglatesompimethoyy 28d

b e () 22 SREMIn AR ARRAT st b iRl s Sl B S O™

15 groups for hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and

)

phenylacetyl, alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoy! and
N-(dialkylaminoethyl}-N-alkylcarbamoy! (to give carbamates}, dialkylaminoacetyl and
carboxyacetyl. Examples of substituents on benzoyl include morpholino and piperazino
linked from a ring nitrogen atom via a methylene group to the 3- or 4- position of the

20 benzoyl ring.

The compounds of formula I have activity as medicaments, in particular the compounds of
formula I are selective agonists of PPARq, that is, their ECsp for PPARa is at least ten
times lower than their respective ECsg for PPARY wherein the ECsos are measured and

25 calculated as described in the assays later in this document. The compounds of formula I

are potent and selective.

Specific compounds of the invention are:
2-{[2-(4-chlorophenyl)ethyl]thio}-3-[4-(2-{4-[(methylsulfonyl)oxy]-
30  phenoxy}ethyl)phenyl]propanoic acid; preferably either the (R)- enantiomer or the (S)-

enantiomer;



5 2-{ [2-(4-hydroxyphenyl)ethyl]thio)-3-[4-(2-{4-[(methylsul fonyl)oxy] -
phenoxy} et hyl ) phenyl ] propanoi ¢ acid; preferably either the (R)- enantg ggens
or the (S)- enantioner; 2-{ [2-(4-fluorophenyl)ethyl]thio}-3-[4-(2-{4-

[ (met hyl sul fonyl ) oxy] 5 phenoxy) et hyl) phenyl ] propanoi c acid; preferably
either the (R).- tiomer or the (5)- enantioner; (-)-2-{

[ 2- (4- chl oro\ﬁhg?{@ﬁ?& hyl ]t hi 0} - 3-[4- (2- {4- [ (et hyl sul f onyl FEXFB*25i8noxy)

et hyl ) phenyl ] propanoi ¢ acid and 5

(-)-2-{[2-(4-hydroxyphenyl )ethyl]thio}-3-[4-(2-{4-[(methyl sul fonyl)oxy] io
phenoxy) et hyl ) phenyl ] pr opanoi ¢ aci d; and pharmaceutically acceptable salts,

prodrugs, sQﬂyﬁ.ﬁﬁ%&mpg&?ﬁg?y%gﬁg_gfgm4t[bg§tg§qgulfc;nk])ggﬂj be understood by

those skilledin the art e ( occurs in the above list that the
conmpound i nghengkeletiyhphenyhprgparoiccacid) pefardy oithenthedBienamtiomsr athe (H-

condi tions %:gh%tiio mconcentrati on described in the experinental section. It
shoul d be understodd that salts of the parent acid are included even if a
particul ar QdI[2-(€fherbphesyldetifyi)thio bB8d#-(DH4-pHoeihgdlfahdoxylhe absol ute
configuratio

f |t..is th h fi ti f the.(-)- t
aci d. Spaci PreSEHISTO B PP peRertnce b B ei e BB more. of
the fol |l ow egntidthetR) - 2-{

EARARATLLRIE SRR AR EE IS AT SR
[2-(4-chlor gpg@gy}a}gnﬁuérﬂyqﬁiog&“&gﬁ@a-{4- [ (et hyl sul f onyl ) oxy] -

phenoxy} et hyl ) phenyl] pr opanol ¢ agi d;

(R -2-([2-( Aﬁﬁy{i%@p@eﬁ@h%ﬂhwmhm103-[43(2[{4‘:%125@415'{}1(9@)14@115u| fonyl ) oxy] 25
phenoxy) et Z&Ké&oR?FétWﬁ)kHén‘}H Phﬁn@é‘c‘idﬂ

(S)-2-{[2-(4-hydf oxyphenyl’) e hgl Jthio}-3-[4-(2-{4-[(methyl sul fonylt)oxy] -
phenoxy} et hynd plrrsmgdehpealiy a¢rpiablg ales; prodrugs, solvates and crystalline forms thereof.

(R -2-{[2-(4-fluorophenyl)ethyl]thio)-3-[4-(2-{4- [(nethylsul fonyl)oxy]-
phenoxy} et hyl ) phenyl ) propanoic acid; 30 (S)- 2-{

[ 2- (4- f | uor dphidirbelupdersrpod hthosde-sBilled i the g4 thaf Wheze k) osauks ionlyd Jboxeylist that

phenoxy} et h¥1lle) c%ﬂ%%ﬁd RE2REI s n@gitg/e rotation when measured using the conditions and
15 concentration described in the experimental section. It should be understood that salts of
the parent acid are included even if a particular salt exhibits a (+) rotation provided that the

“ absolute configuration of the salt is the same as the configuration of the (-)-parent acid.

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

20 (R)- 2-{[2-(4-chlorophenyl)ethyl]thio}-3-[4-(2-{4-[(methylsulfonyl)oxy]-
phenoxy }ethyl)phenyl]propanoic acid;
(8)-2-{ [2-(4-chlorophenyl)ethyl]thio }-3-[4-(2-{ 4-[(methylsulfonyl)oxy]-
phenoxy }ethyl)phenyl]propanoic acid;
(R)-2-{ [2-(4-hydroxyphenyl)ethyl]thio }-3-[4-(2-{4-[(methylsulfonyl)ox y}-

25 phenoxy]ethyl)phenyl]propanoic acid;
(8)-2-{{2-(4-hydroxyphenyl)ethyljthio}-3-[4-(2-{4-[(methylsulfonyl)oxy]}-
phenoxy }ethyl)phenyl]propanoic acid;

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

phenoxy }ethyl)phenylipropanoic acid;

0 {S)- 2-{[2-(4-fluorophenyl)ethyl]thio}-3-[4-(2-{4- [(methylsulfonyl)oxy]-
phenoxyethyl)phenyl]propancic acid;



- 6 JUN 2006 WO 03/051826 PCT/ GB02/05743 6 (-)-2-{

[ 2- (4-chl orophenyl )ethyl Jthio)-3-[4-(2-(4-[(nethyl sul fonyl)oxy] - - 6 JUN 2008
phenoxy) et hyl ) phenyl ] propanoi ¢ acid and (-)-2-(

[ 2- (4- hydroxyphenyl )ethylJthio }-3-[4-(2-(4-[ (methyl sul fonyl) oxy] -

phenoxy) et hy{yhBagENigl Propanoi ¢ acid; s and pharmaceuti cal | ycpeasnisaa! €
salts, solvates and crystalline forns thereof. In the present speC|f|cat|on

t he expression "pharmaceutically accept#&ble salts"” is intended to define
but is not limted to base salts such as the alkali netal salts, alkaline
earth netal salts, ammpniumsalts, salts with basic amno acids, and salts
wi t h or gani d-)ax{{dd4échlddphdnyliethilithicd 8-Be2UAdanabyiadionhixdxy$er t ai n conpounds of
t he present jnven exi st | vated, for exanple hydrated, as wel
as unsolvatéﬁ“F&Vk@WBPF%ﬁgm?Bmﬁﬁ”ﬁHh stood that the present invention
enconpasses (ak1-{[gyshydiotypaéithehgrivo }- Lo Qaj4r (mempeundglioly)t he present

i nvention may exist as tautoners. It is to be understood that the present

i nventi on 1FPNERME Fﬂ&@@@?yﬁppp§ﬁﬁﬁmﬁhutoners Met hods of preparation The
conpounds of the invention may be prepared as outlined bel ow. However, the
20 i nventsi oranfl phaypacebtically eetepiablelseltse sahetdsané crystalline forpo thearof.nay  al so be
prepared as described for structurally related conpounds in the prior an.
The reactions can be carried out according to standard procedures or as

descri bed i nnier@xnepdciRAGGH the 8irewidn ‘*ﬁmmﬂﬁl@u facdePiaBlelsdlish isTRbnRR
prepared by reacting g conpound fﬁ formula Il % CtEQ Il I - 6 JUN 2006
WO 03/ 0518280 Pefinede0s noidawed to base salts such as the alkah metal salts, alkallne earth metal

salts, ammonium salts, salts with basic amino acids, and salts with organic amines.
10

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

15 encompasses all such tautomers.

Methods of preparation

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

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

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

25



7 in which R is as previously defined and R2 represents a protecting group
for carboxylic hydroxy group as described in the standard text "ProtgegiyN Mg
Goups in Organic Synthesis", 2nd Edition (1991) by G eene and Wits, with a
de-protecting reagent. The protecting group nay also be a resin, such as

Wang resin %033-, l;gzgr otrityl chloride resin. Protecting grw(gl)@gg@% be

renmoved i n accordance to techni ques which are well known to 0 lled in
the art. One such protecting group is pwhere R2 represents Cl. 6al koxy group
or an aryl al koxy group eg benzyl oxy, such that COR2 represents an ester.
Such esters can be reacted with a a de-protecting reagent e.g. a
hydrol ysi ng_agent, [for exanple |ithium,ydroxide in a mxture of THE and
wat er, at aint rRatitigsepre vioushedafinpdendd}” reprasouis atprotedting sraympersathoxydic o

formula 1. u f g, | " r by r I nmpound of
Formul a 111 SER D RaedcBprihind s 5 -PoRERLCC o EREMIE RN G X' <
a | eavi ng gz OBHidar{199abpGecehabmd Wats, withh de-protestihfireagenorihe podectihig froopul a 1V

IV 20 in which Rt is as previously defined or a protected hydroxy group for
exanpl e Rl Mgy alsebe3fesnysucioanyonntsingr 2«chlomuity! ehloridgrrgsin\Protesting@rspepar ed by

met hods descr, | ' . 0 0 1.0 those
ki1 Voa 1 ok BEfEploted Sk Bcorlon R0 SRRl ORBE M e 10GS o
fornula I, at.lOneaneh prifecring go@lpiiewhere RS rdpeesany &, AR6kyogruit bain@dalkexyei n as
useful internediates in the preparation of conpounds of fornula I,

group eg benzyloxy, such that COR” represents an ester. Such esters can be reacted with a

a de-protecting reagent e.g. a hydrolysing agent, for example lithium hydroxide in a

mixture of THF and water, at a temperature in the range of 0-100°C to give compounds of

10 formulal.

Compounds of formula II may be prepared by reacting a compound of formula IT1

O

SO,CH, "

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

with a compound of formula IV

vl

20  in which R' is as previously defined or a protected hydroxy group for example R is

benzyloxy.

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

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



s The conpounds of the invention may be isolated fromtheir reaction

m xtures using conventional techniques. Persons skilled in the art wigllyN 2008
appreciate that, in order to obtain conpounds of the invention in an
alternative and in some occasi ons, nore convenient manner, the individual
process 10 sy@Rsvsigeti oned herei nbef ore may be perforned ifbﬂbf;rfzﬁfsﬁ@t order,
and/or the individual reactions may be perforned at different stage in the
overall route (i.e. chemical transfornttions may be perfornmed upon
different internmediates to those associated hereinbefore with a particular
reaction). 15 The expression "inert solvent"” refers to a solvent which does
not react with the starting materials, reagents, internedi ates or products
in a manner which adversely affects the yield of the desired product.

Phar maceut i Celnppinpaf RN H, BDanb TS @ebaieveits behotdland ¥ eRinédhewin 4 nor nal |y
be adm ni ster ed via the or aI parenteral, intravenous, intranuscul ar,

subcut aneouysedy) intermsgiates in the preparpion %9@?0%@&@%410“#1@& al, vaginal,
transdermal and/or nasal route and/or via inhalation, in the form of
pharmaceuti cal preparations conprising the active ingredient either as a
free acid, ghe @orﬁﬁb@ﬁdﬁ%ﬁh@ﬂho@ﬁa?ﬁ@ﬁ&hﬁ@k@nﬂﬁ@ﬁﬁh&dﬂrmkm%sgﬁﬂgc base
addition salt, in pharmaceutically acceptabl e dosage form Depending upon
t he di sordeﬁomdijalttﬂ‘élntquﬁo be treated and the route of admnistration, the
conpositions may be adm nistered at varying doses. - 6 JUN 2006 WD 03/ 051826
PCT/ GB02/ 05743 9 Suitable daily doses of the conpounds of the invention in

t her apeut i ¢ Rkrsbrisehille®inttheodrt whmmmza&"tﬁatah(uﬂer tb dHodiA cdApouny sfghdivsisntisri ght
preferably 0.001-10 ng/ kg body ight. 5 10 Oal fornulations are preferred
particul arl ¥ %"a%qce@%vecﬂnd Fady Caod] %easmrdﬂorﬁﬁvlvsecrtommeatteedndlwsﬁuwmfm known

to those,skijehetledidndd Herditerdi@mBY BY beHforflof RS Alredt REdeR Chb P e SRR | N

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).

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

of the desired product.

Pharmaceutical preparations

20
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

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

administration, the compositions may be administered at varying doses.



the range of 0.5ng to 500nmg for exanple 1 ng, 3 ny, 5 ng, 10 ny, 25ng, 50ng,
100ng and 250ng. According to a further aspect of the invention there is
thus provided a pharmaceutical formulation including any of the conppuyimgsos
of the invention, or pharnmaceutically acceptable derivatives thereof, in
adm xture with pharmaceutically acceptabl e adjuvants, diluents and/or
carriers. Phap kRQi cal properties 15 The present conpoupggeghfseamul a (1)
are useful for the prophylaxis and/or treatnent of «clinical conditions
associated with inherent or induced redéced sensitivity to insulin (insulin
resi stance) and associ ated netabolic disorders (also known as netabolic
syndrone). These clinical conditions will include, but will not be Ilimted

to, general 20 ,0obesit apdom nal qgbesjt) rteriial h rtension

yper neuti SARHGSABtss §F OF Rempamat §bé Hiseioh i rBareBS deBRHIRt i daer o
charact eri shimahd dfe HRREGHO0 00 Pkgl Brsiy Ivheilzht, §3éeaBR ©R001 Tidinte/kgitisdyl Pi daemi a,
al so known as the atherogenic lipoprotein profile, is characterised by

moder at el y edeeghtit ed non-esterified fatty acids, elevated very |ow density
| i poprotein (VLDL) triglyceride rich particles, high Apo B levels, |ow high

density lipgprotein (HDL) 25 |evels sociated with | ow apAl, particle
| evel s afd ﬁ}or@l}{o%at%nf BTegeITe PR u%ﬁ%?a?&seor(?fms“ffw&'lcg'?f&%é?’%fwddensi ty
| i popr ot ei ngy (helotis Ritfuin (6 tiSe sGIA tHERE! tBproMi® dosd¥dP teds @f cotlpBumy S ent
invention are expected to_be useful in treatlng patients with conbined or

mi xed hyper [thegpegsff §9msrto vaimine expmple b Bgof Mgy p8ies 19 Ry Rs: deme.a00mEd 30

post prandi alangysdrPi dem a with or without other manifestations of the
nmet abol i c syndrone. - 6 JUN 2006 WD 03/ 051826 PCT/ GB02/ 05743 10 Treat nent

with the pr . JSasl ed the . [HOMAR norbidity
and nortali ?@c@ﬁﬁggngggg?}é@ WlasP ?:u gﬁ%?@s@f%ﬁ%%?iﬁ%ﬁeﬁ ?‘88%13 |hr antg 'lﬁ{!f?/lgl i pi daem ¢
as wel | qs famiuldtioh ireimiixigany ofthe penpovads of theinveartidn pxphatmaatutidalbease
conditions include macro 5 an 'pgﬁthies qof various, internal organs causing

. 0
myocar di al iAfeRRRIEIdEHYAUYBHERER: PP Withphpmmaceutical sceriahie tiRYanl sease
and peri pher@liefd ifordhmk@suf ficiency of the | ower

Pharmacological properties
15

The present compounds of formula () are useful for the prophylaxis and/or treatment of
clinical conditions associated with inherent or induced reduced sensitivity to insulin
{(insulin resistance) and associated metabolic disorders (also known as metabolic
syndrome). These clinical conditions will include, but will not be limited to, general

20  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
moderately elevated non-esterified fatty acids, elevated very low density lipoprotein
(VLDL) triglyceride rich particles, high Apo B levels, low high density lipoprotein (HDL)

25  levels associated with low apoAl particle levels and high Apo B levels in the presence of

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

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

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



extremties. Because of their insulin sensitizing effect the conpounds of
formula | are also expected to prevent or delay the devel opnment of <{§geN 2006
di abetes fromthe netabolic syndrome and di abetes of pregnancy. Therefore

t he devel opnment of |ong-term 10 conplications associated with chronic

hyper gl ycaeny,g 4i45.6¥sabet es mel litus such as the nicro-anggeﬂeh&%ﬁﬁscausing
renal disease, retinal damage and peripheral vascul ar disease 0 tﬁe | ower
| i mbs are expected to be delayed. Furtheédnore the conpounds nmay be useful

in treatnment of various conditions outside the cardi ovascul ar system whet her
or not associated wth insulin resistance, |ike polycystic ovarian
syndrone, obesity, cancer and is states of inflammatory di sease incl uding
neur odegenerati ve disagrders such as mld c itive inpairment, Al zheimer's
i sease, PamerHREHMIR flegucien camomi 1 pPecteliPdoverite ok el aetietr | he

present i nvVaRd inBAalAy BssGfRECHEE atheroRBerogedud to titiCanlysApidaditic @4 weIPsS | evel s
in patients suffering fromtype 2 djabetes. 20 The present invention

provi des a ABHIRGRMBIOYPERETYES Die cardiayasavian giserse consitipapinglinde magro- j nsul i n

resi stancge : in€ c&lis S, JoN conpri sing
t he admgni éﬁiﬁaﬁgﬁ dg]? %&%éﬁn}%ﬁ%ﬁgﬁﬁ _cf Sr %%E%d&gﬁggﬁyr?ﬁgﬁ g%lggaf“t?%agul arly a
human) in néalre, cerehrevpiculasiisehse apd perinheraj anesint ingwffigiennyi of ¢he leweret hod of

treating or A { 8 i AReL 88z i8] ? j st i of an
effective ar?oun% ﬁgﬁt‘ Bg&gorr%g}ﬁgnrdlq%@g%r rrﬁfr%%ﬁg%t tgé&% r?lﬁrgﬁlsab %ﬂu?acltrf?%rl% a
human) i n nespkctel éo profent @Gdelay the dayrliopmentaf fype € didbetepfromahe metabdict | on
provides the u%e of .a. S nedi.cament . - 6 JUN 2006
WO 03/ 0518267 ?ﬁﬁ%}f %g{}ggyl%%gq%nc%% %#oﬁeetﬁn © g%"ﬁielogfmf' lnoef(icf)"r'getse%’rl’1t i nvention
pr ovi desiet heompkcatbnsaswormpdwith abfonicdiyperdghychenhin i diebetavamifitaciudl es BE a
medi canent far the. treat ment of licﬂs%{sl‘eirnmrme]s&i stanc% an /0{] rretlabézl i C
di sorders. SUESHBFRBR TG ATHER K ciscase, e ainage anc penipheral vascular discase

of the lower limbs are expected to be delayed. Furthermore the compounds may be useful

in treatment of various conditions outside the cardiovascular system whether or not

associated with insulin resistance, like polycystic ovarian syndrome, obesity, cancer and

15 states of inflammatory disease including neurodegenerative disorders such as mild

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.

20
The present invention provides a method of treating or preventing dyslipidemias, the
insulin resistance syndrome and/or metabolic disorders (as defined above) comprising the
administration of a compound of formula I to 2 mammal (particularly a human) in need

thereof.

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

mammal (particularly 2 human) in need thereof.

36 In a further aspect the present invention provides the use of a compound of formula I as a

medicament.



The conpounds of the invention may be conbined with other therapeutic agents
that are wuseful in the treatnment of disorders associated with the -§ JUN 2005
devel opnment and progress of atherosclerosis such as hypertension,
hyper | i pi daem as, dysli pi daem as, diabetes and io obesity. The conpounds of
the inventi conbi ned with anot her therapeutic agen hat . decr eases
the ratio OSDEE§¥¥@f or an agent that causes a decrease inPéPPéﬁWEang

| evel s of LDL-cholesterol. In patientsiwith diabetes nellitus the conpounds
of the invention may also be conbined with therapeutic agents used to treat
conplications related to micro- angiopathies. is The conmpounds of the

i nventi on nhya hehersesectthe pessimlenvehder providesaid 68 of @ torhpsint bE kMBI irDfhe

met abol i ¢ syndronme or type 2 diabetes and its assqci ated_ conpljcations,
these i ncl uBenufasyEohp siedigament forths treAlmen b ngein tssistatee 2pH{ermelAbRli and
buformn, i gskgtd. (synthetic insulin anal ogues, anylin) and oral

anti hyperglycemcs (these are divided into prandial 20 glucose regul ators
and al pha- gl ucosi dase i nhibitors). An exanple of an al pha-gl ucosi dase

i nhibitor is acarbose or voglibose or miglitol. An exanple of a prandi al

gl ucose keg@ombimwmtiorsThetayagl i ni de or nateglinide. In another aspect of the

i nvention, the conpound of formula 1, or a pharmaceutically 25 acceptable
salt, solvate, solvate of such a salt or_a prodrug thereof, may be

admi ni st er edhf FPmpeyadsofhe igienkiop may rstmbinedxith o8Er thatapaigic 2gems thappeR

modul ating gents e Aehtifdtr SHisodeds asifRlardd wAtH @6 adR1pmhARdphdphas and/ or gamma
agoni st, or pharnmaceutically acceptable salts, solvates, solvates of such
salts or pradeisderprivsushps hipertensnebypedividaemiss, dyskipidreminsndiabetespodi st s,

phar maceyt i galyy. g esmgahmfglg lc:fs?'(ﬁla‘irﬁremﬁﬁlxﬂaéft&%om%ﬁlc?{ aﬁzﬁ%n&fq.fr%meﬁaé Lnf"

prodrugs 30 thefeof are w nown in the art. These I nclude "the conpounds
descri bed i thavescregses tireiratio of ABHDIDer1an ageqdtigy L8RS 0decirged 0 L BRSNS Ianels

on Ther apeut] Eoparageor HEbREre W bl BRI obtgfn OB i e i 5"
623- 634 (i nalsabt cambingd wittethcrapgutio agntsdesed toi tiraticamplicteonp stlased toayiptol cat i ons
listed on pgﬂﬁozﬁ%é? and J Med Chem 2000, 43, 527 which are al

i ncor porate reln by reference.
15

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

20 glucose regulators and alpha-glucosidase inhibitors). An example of an alpha-glucosidase
inhibitor is acarbose or voglibose or miglitol. An example of a prandial glucose regulator is

repaglinide or nateglinide.

In another aspect of the invention, the compound of formula 1, or a pharmaceutically

25 acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in
association with another PPAR modulating agent. PPAR modulating agents include but are
not limited to a PPAR alpha and/or gamma agonist, or pharmaceutically acceptable salts,
solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha and/or gamma
agonists, pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs

30  thereof are well known in the art. These include the compounds described in WO
01/12187, WO 01/12612, WO 99/62870, WO 99/62872, WO 99/62871, WO 98/57941,
WO 01/40170, J Med Chem, 1996, 39, 665, Expert Opinion on Therapeutic Patents, 10 {5),



Particularly a PPAR al pha and/or ganma agoni st refers to NN622/ Ragaglitazar,
BMS 298585, Wy-14643, clofibrate, fenofibrate, bezafibrate, genfibedgzjiN 2o
ciprofibrate; GWN5 9578, ciglitazone, troglitazone, pioglitazone,
rosiglitazone, eglitazone, proglitazone, BRL- 49634, KRP-297, JTT-501, SB
213068, GW X98Q30s@3 7845, GN 0207, L-796449, U 165041 andp&NsathAadias
Particularly a PPAR al pha and/ or gama agoni st refers to (S)-2-

et hoxy- 3-[ 4- (2- {4- net hanesul phonyl oxyphéhyl } et hoxy) - phenyl ] pr opanoi ¢ aci d
and pharmaceutically acceptable salts thereof. to In addition the

conbi nati on of the invention may be used in conjunction with a sulfonylurea
for exanpl e62Fbia(bypartabéar tl@ldobrpnm‘ndardb@dbt(ctihylhnjpailm)appligttianb astedien pagki pi zi de,

gl i qui done, cet ohe ram de,

Car bt an ae 5 gft DA RAdR: fogor 24,32 PlieR e i PR R b o G

gl lyhexa_mddePalﬂhl?m)Chmg]PM@hﬁMﬁgd.ﬁunal @oxﬁh&éﬁ{eﬁttamgfﬂaghgmdz'&th and .

t ol azam de. Prefe rea_is i mepirjde_or, . enclam de

(gl yburi de) : W?ewg 4%@ 5&@@% ﬁgfaﬁ"m?‘fzﬁfr-‘ 3ic §°’@F‘P’f%‘6?‘?q ngoh ﬁ@iéWore t he
present isnvesty, @i@mhmlattet%ﬁma&se Biogﬁt%ﬁnb%mgﬁtai’onﬁ RADSL, aifo fitdgonp| ERIENt

I nvention in p]}dzunct lon with one or nore exi sti n&a eracﬁl es descri bed

in this par483#34phRPRRS Wo@éss%‘?l:‘(%é %Wh’e?ﬂ%@iWs?&“ﬁgG phe26448,L- the

treat ment of t

{ hoce known [FSMREFOW 00" Pauaiy d PraR SRR Bt SinpBLGRL O |

exanpl e t he eWhpry- &ifﬂ(%hﬂym@am@ulmaonyipwnmamgw)ﬂbmlbman@hecdd By t he FDA.

Al ternati Veg?%ﬁﬂ&hh&ﬁw@g&ﬁ%gﬁ‘%mtst}ﬁcrg ; d as a result of the benefits derived

fromthe I nation e present invention also includes a conpound of
the present invention in conbination wth a cholesterol-lowering agent. The

chol est erol II opEr %g%r}]t P“E{\}E %mo ui}tbtghggd(lgaﬁ Hn&%%k@m al ncl ude but are

not limted 18 0ml Lors %0 re roxy nmet hyl gl ut aryl
coenzyme A lsmﬂmgmméc)r.exmplkaalghmepxhdc IgVtenClasidec(@lybtads, dlichizide tghipizide, a statin

sel ect ed fro up_consi,s of, atoryasta | ber va t at

cor | vnetat | EhaiiSiah i ERe boRdatios HoRohRaiis, BiyehRrarp s Sbemice.
rrﬁvast atin, gnulxﬁmsaeagiimmtlivgagiuiaﬁmle Qlﬁlﬁizﬂla{g'iyhdxamﬂllad ﬁlglﬁmmi/r&sl glgqblh:mndé),r a
phar maceuti c acce e salt, es a iu cal c _or a
sol vat e &Shepﬁfd’ﬁyﬂamd%at%&af) decangipolezagiie, Piefgrbly el edrays limspirice orc
at orvast at i glibédtlamide (Blydiiey Q@6te preferably the sulfonylurea is glimepiride. Therefore the

present invention includes administration of a compound of the present invention in

conjunction with one, two or more existing therapies described in this paragraph. The
doses of the other existing therapies for the treatment of type 2 diabetes and its associated
20  complications will be those known in the art and approved for use by regulatory bodies for
example the FDA and may be found in the Crange Book published by the FDA.
Alternatively smaller doses may be used as a result of the benefits derived from the

combination.

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

30 dalvastatin, fluvastatin, itavastatin, lovastatin, mevastatin, nicostatin, nivastatin, pravastatin
and simvastatin, or a pharmaceutically acceptable salt, especially sodium or calcium, or a

solvate thereof, or a solvate of such a salt. A particular statin is atorvastatin, or a



WO 03/ 051826 PCT/ GB02/05743 13 5 10 pharmaceutically acceptable salt,

sol vate, solvate of such a salt or a prodrug thereof. A nore parti (;Lﬁ ann 2008
statin is atorvastatin calciumsalt. A particularly preferred statin iIs,
however, a conpound with the chem cal nane

(B)-7- [4 (4 enyl) - 6-i sopropyl - 2-
[ met hyl ( et h‘{’y sui;s;}%ﬁyl ) -am no]j - pyr| m di n-5-yl ] (3R, 59) -3, 5- dFE’Gg‘r’zé% 3ept 6-en
oic acid, [also known as 13

(E)-7-[4-(4 fl uor ophenyl)-6-i sopropyl -2-[ N-net hyl - N- (et hyl sul fonyl ) -

am no] pyri mdin-5-yl] (3R 5S)-3, 5-di hydroxyhept-6-enoic acid ] or a

phar maceut i phdringcevtieallg ptablablesalt, tsolvite solvartof stidhef ltfor a prodaugthéresit & of such a
salt. The conpound

f | uor opheny I")OT%PME‘FB%W s?“{&}‘?é{aﬂﬂ} Falf‘HE‘tsﬁk‘/l%B?‘f‘S‘H?ﬂ]]X prefrmsd 1l % i di n-5-y1 ] (

3R 55)-3, 5- Q&M% HROkenf& f . e m.salts are
di scl osed i R%ﬁ%ggeanbﬁg{gﬂgat Appl i cat ?rgﬂm ) lff“catl c?mﬁl\%pg'llfP?%P 521471, and

i n Bi oor ganimethyl(mdvediutionyg)- amtm&»wrsrmdm 5@Iﬂm1255)-5f(-ﬁl)hydm8%epﬂr&-.enwhacsdI atter

Pl | Cat Fon AHAEOPB A THU M ERERen S RPRPH R Pl bl Bher cal
15 modi fi caliyiHedoyRinidils }TW@Q)AS K EHYRERSFeph-BRnBic e 10r§¥ﬁ$}nﬁ§eu%§£1 RS,

prodrugs and netabolites, whet her active or inactive he present i nvent i on
al so incl udesceatablgnqimmdlveﬁe tlndn@fprreswwatmﬁmhtalselm The compimnddE)-8+4-(4ai t h an

Sui tabl o cofpPAEY Godedankg rERy TR R BRe PR DL YAE, | beo.
see for i ngthyareylpes-enipatiddad desddibmadd sotisA8/aidedoseid Bukbgedd 83, WO

04/ 18184, WD 96/ 05188, 96/ 0 06/ 16051, WD 97/ 33882, WD 98/ 07449,
WO 98/ 03818 P a‘%@i}%@ﬂé\’%‘ g‘) gﬂ'fsV\%ngPém%@m&%c% Medigipal \no

99/ 35153, V\@haéls&g/(@@w95(2)V\4279«W464141$%nemt&% A0 &howl ChddDiid garfele nafe
00/ 61568, WD 00/ 62810, © WO 01/ 68906, DE 19825804, WO 00/ 38725, WO 00/ 38726,

WO 00/ 38727 Fosr#stady 38728, WD 00/ 38729, WD 01/ 68906, WD 01/ 66533, WO
02/ 32428, WO 02/50051, EP 864 582, EP489423, EP549967, EP573848, EP624593,

EP624594, EP624595 and
In the present application, the term “cholesterol-lowering agent™ also includes chemical

15 modifications of the HMG-CoA reductase inhibitors, such as esters, prodrugs and

metabolites, whether active or inactive.

The present invention also includes a compound of the present invention in combination
with an inhibitor of the ilea] bile acid transport system (IBAT inhibitor).

20 .
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
06/05188, 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

25 99/64409, WO 99/64410, WO 00/01687, WO 00/47568, WO 00/61568, WO 00/62810,
WO 01/68906, DE 19825804, WO 00738725, WO 00/38726, WO 00/38727, WO
00/38728, WO 00/38729, WO 01/68906, WO 01/66533, WO 02/32428, WO 02/50051,
EP 864 582, EP489423, EP549967, EP573848, EP624593, EP624594, EP624595 and
EP624596 and the contents of these patent applications are incorporated herein by

3o reference.



EP624596 and the contents of these patent applications are incorporated
herein by 30 reference. - 6 JUN 2006 WD 03/ 051826 PCT/ GB02/ 05743 14 -5 JUN 1006
Particul ar classes of MAT inhibitors suitable for use in the present

i nvention are benzot hi epi nes, and the conmpounds described in the clains,
particul arl (=Y , of WO 00/01687, WD 96/ 08484 and WO re

I ncor por at eéwﬁeo?%si%nﬁby reference. O her suitable classes g f’ﬁﬁ | F{ﬁl bitors
are the 1, 2-benzot hi azepi nes, 1, 4-benzothi azepi nes and

1, 5- benzot hi azepines. A further suitable class of IBAT inhibitors is the

1, 2,5- benzot hi adi azepi nes. One particul ar suitable conpound possessing | BAT
i nhi bi tory Raticulartclasses of BFADRhit@otsistipable for use in the present invention are

3-ethyl-1,1:di i do- 5- | -2, 3,4,5-1 ; dro-1,4-b t.hi D= 8-yl 3-D
20" ol ucopy BABEisRREH AR OF ompeuaetas@h PRl o R T RPRT T oy o
i ncl ude oNeonH1687.IWD 24/08484 andSWii IWIIBE2 Grepivemdradd Heéih Wy rifeendt: Ohhei

R -1'-phenyl-|'-[N -(carboxynet hyl car bamoyl ] net hyl . .
car parmoy! negﬂ@klﬁf{aﬁes gﬁmﬂ @gﬁbmé%%b%g:bs’&?ﬂ%%msfe m%anzothmepmes and

1, 1-di 0xQ- 31 3-dhRitlidepimed ASRMher Soitiid tdst B 8T {nhivliofshy R 1[2¥--

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

} car banoy| nbeethipfiagepnes 5-t et rahydro-1,5- i s benzot hi azepi ne;

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-net hyl thi 0-8-(N-{ (R)-1"-phenyl-1'-[N -(2-
sul phoet hyl ) car banmoyl ] met hyl } car banoyl net hoxy) - 2, 3, 4, 5-t et rahydro- 1, 5-
benzot hi azefinmparticular suitable compound possessing IBAT inhibitory activity is (3R,5R)-3-buty}-

2720 St pradt Ry AR FRRey oo G ot dyr o 1 5
benzot hi azepiubepyrdhodiditonix acid (Bp 864882y, - Gttiehaiible IBATGAIbitdts MreRidé bhe df:
}ar barmyl AT bty § e aryrytic bR b R e cuborymetty)
1|, )1 g 13 0X0- 3cirbidndyi BnctiylehrbampylfBihbx v)=-2754 bitttdil @08 {-DenzbMazépibd) - (2- sul phoet h
Zar banoy! ] - 4.IrdjeKocld BibHaY b pbembd s itk B)- &N -5- t et r ahydr o- 1, 5- benzot hi
azepi ne, (carboxymethyl)carbamoyl]-4-hydrox ybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
15 benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1"-[N*-(2-
sulphoethyl}carbamoyl])methyl }carbamoylmethoxy)-2,3 ,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1'-{N'-(2-
20 sulphoethylcarbamoyljmethyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-{2-sulphoethyl)carbamoyl]-
4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-c-[N"-(2-sulphoethyl)
25 carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N"-(2-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N'-(2-
3 carboxyethyl)carbamoyl]}-4-hydroxybenzyl carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;



1, 1- di oxo- 3- butyl - 3-et hyl - 5- phenyl - 7-nmet hyl thi 0-8-(N-f (R -a-[ N -(2-
car boxyet hyl ) car banoyl | benzyl }car banoyl met hoxy) -2, 3, 4, 5-tetrahydr o~3 4N 7006
benzot hi azepi ne; 1, 1-di oxo- 3, 3-di butyl -5-phenyl - 7- et hyl t hi 0- 8- ( N-{
(R-a-[N-(2 30
car boxyet hyl ) car banoyl | - 4- hydr oxybenzyl ) car banoyl net hoxy) -

. 5- benzot‘%ﬁ?é@@ﬁzﬁe - 6 JUN 2006 WD 03/ 051826 PCT/ GB02/ b%%%"’i‘é
1, 1- di oxo- 3- but yl - 3-et hyl - 5- phenyl - 7- met byl t hi 0- 8- (N-{
(R -a-[N -(5-carboxypentyl) carbanoyl]benzyl
) car banoyl net hoxy) 2,3,4,5-tetrahydro-1, 5- benzot hi azepi ne;
1,1-dioxo-3 7. TR . s
(R-a [N - ( Car Oxgléterﬁli P;]@gﬁr'hﬁeﬁ)gﬂﬂﬁrmtmoog A 1a-[N-(5-carboxypentyl)
benzyl } car baarbyhoglbbymy)iparBaBovimbtho )i 2hy. dtarabybodehborbhazepine; 5

R SR R B B - oo

car bamoyl mb&ﬁ?Mlarﬁaﬁoﬂméh&@)fzmsii&mﬂycﬁoh%ﬂ?éﬂ&&?h

1, 1- di oxo- 3-bu et hyl - 5-phenyl - 7-nmet h ['thi o- 8- ( {(R) a-[N - S]% (2-hydro
y - -

xy-1- cap boiyleﬁlﬁm 3 @ﬁrugyhﬁmhfméﬁzw¢thylthlo -8- (N-{(x—[N‘ (2- sulphoethyl)car amo

b | gt h
1 O ox- 3 OSSR IS AIEE Gttty BERSHRISEREIE: (B - hyar oxy-
- car boxyet hyldicar-baimgl3-theln® phenyb amieaipdiiors (M OR)o- BV IRF(Bhydrbxyabydr o- 1, 5-
benzot hi azepi

1, 1- di oxo- 3°§BGW%W9T”%3WQRV\ZWC*I-FBW‘W‘PFEP?}‘}@ 203 P-tqg5b ydredh3- ¢

(R) - 1-[ N'- ( Bindothiysihaxy -
1- car boxyet hyl ) car barmyly% - hydr.oxyet hyl ) car banoy N)benzyl ].car barmyl met hoxy) -
i s 2,3, 4105 ddrdigryH3-SibptybSmbapdtThnghEsiiond;(N-{ R)-o-[N'-R)-(2-hydroxy-1-

1, 1- d 3- b t hyl
ar banoy! ] 6%#%*{?"*“?02%’@%"”35Fm?ﬂ%‘*xﬂﬂ“?%;&ﬁ’?@l%‘? i Yz orh) azep) ne
1, 1- di oxo- 3 bburotHiazgping;hy| - 5- phenyl - 7- et hyl t hi 0- 8- (N-{a-[ N -
th t,hyl h | - | b "
§f:§r panoyl nachuR 3 S BRI p PP S T BERINH R dpr B0 hydrony-
1, 1- di oxo- 3-1mﬁbpkye'ﬂi)efcwhn&dpmQ&bxidmkhbbhmbylgbeﬁzg{l]ch#bbﬁl@mﬁtﬁo&@H 2-
15 2,3,4,5-tetrahydro-1,5-benzothiazepine;

tet rahydro

1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ o-[N'-(carbox ymethyl)carbamoyl]
benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methyithio-8-(N-{ o-[N"-
((ethoxy)(methyl)phosphoryl-methyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3.4,5-

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

25 carboxyethyl)carbamoyllbenzyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-o-(N"-{ 2-[ (methyl){ethy])
phosphoryljethyl Jcarbamoyl)-4-hydroxybenzyllcarbamoylmethoxy)-2,3,4,5-tetrahydro-

1,5-benzothiazepine;



[ (hydroxy) (et hyl ) phosphoryl ] et hyl

} car banoyl ) benzyl ] car banmoyl net hoxy) - 2, 3, 4, 5- tetrahydro-1, 5-benzot hi-gz ¢m mes
1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- nethylthl 0- 8- (N-{

(R-a-[N-(2-nmethylthio-l- 25 carboxyethyl)carbanoyl ] benzy]

} car banmoyl magBexyshgx. 3. 4, 5-tetrahydro-1, 5- benzot hi azepi nePCTIGB02f05743

1, 1-di oxo- 3, 3-di but yl- 5- phenyl 7- rrethylthlo 8-f N[(R-a-(N -f

2-[ (met hyl) (et hyl) 16

phosphoryl ] et hyl ) car banoyl ) - 4- hydr oxybenzyl ) car banoyl net hoxy) - 2, 3, 4, 5-tetrah
ydro- 1, 5-benzot hi azepine; - 6 JUN 2006 WD 03/051826 PCT/ GB02/05743 16

1, 1- di oxo- 3] 3-dioxw3, it ydi5ephiphyl -7-meah ¥ thid-Bi { - [BR-&HN ¢ -F(methM)éhfydroxy)

2-[ (met hyl) dr ox

phosphoryl ] g{;l‘%/f?i;‘}ré%‘%‘@émaﬁﬂbﬁﬂa’ﬁ?ﬁﬁ@ﬁ%ﬁ@g}%ﬁﬁwx%@?ﬁ&c@'}e-“?},‘l’%“l[, 5-tetrah
ydro- 1, 5- bgnaghhdtmaapinee;

1, 1-di oxo- 3, 3-di but yl - 5- phenyl - 7- net hyl t hi o- gR R -a-[(R) -N -(2-nethyl sul
phi nyl -1 - s 1,1-dioxo-3,3-dibutyl- S-phenyl-']r -methylthio-8-(N-{ (R)-a—[ -N -(2-methylsulphinyl-1-

banzot b Az opt RED SRR af?%’f%?ﬁ%%%@%%&%%éﬁ%ﬁs I

(R -a-[ N - ( Berolhidzegtd)y| ) car banoyl | - 4- hydroxybenzyl)

17171 oxo- 3 8- ST yrﬂéﬁw? 3065 R REaftehsatnepmpracdr boxy - 2

1o h drox benzyl]carbamoylmethox 1-2,3,4,5-tetrahydro-1,5-benzothiazepine;
nmet hyl t hi o-e e‘i; carbanoyl ] - (0) benzy car bam)yl nmet hoxy) - 2, 3,4, 5-tetrah
ydro- 1, 2,518 Qm-%ﬁéehuadémhﬁ@l 7-mcthylthlo-8( -{(R)-0-[N-({R)-1-carboxy-2-

1, 1-df oG- Sudah LA RaRBERH o Fodi c%b%wnﬁ(h&y)azgws(te@hy&ocar boxy- 2-

(R - hydroxypr cdr’banoy
car banoy| netl¥dyenz@hddidzepirteet rahydro- 1 2 5- benzot hi adi azepi ne;

e

car banoy| methh@syyprépyBcdbamdy@l-4-BRitoNybedzyR carbaiefiaRihbk B, 72 S pkthdiydro-
1, 1-di oxo- 3, 3-dj buty] -5-phenyl -7-nmethylthio-8-(N-{(R)-a-[N-((S) - 1carboxybut
yl) car bar‘rﬂ;gl’ﬁ‘ enzo Pé&%flﬁenzyl) car banoyl net hox y)-2,3,4,5-tetrahydro-1, 2,

15 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N-((S)-1-carbox y-2-
methylpropyl)carbamoyl]-4-hydrox ybenzyl }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-carbox ybutyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

20 benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-((S)-1-carboxypropyl)
carbamoyljbenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-((S)-1-carbox yethyl)
carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;

25 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N-((S)-1-carboxy-2-(R)-
hydroxypropyl)carbamoyl]benzyi }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-0-[N-(2-sulphoethyl)carbamoyl}-
4-hydroxybenzyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;



20 benzot hi adi azepi ne;

1, 1-di oxo- 3, 3-di butyl - 5- phenyl - 7-net hyl t hi 0-8- (N-{ (R) -a- [ N- ((S) - 1- cardooxv P

pyl) carbanoyl ] benzyl

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

1, 1- di oxo- 3, 3-di bu%l -5-phenyl -7-nmethylthio-8-(N-{(R) -a-[ N-&(KS; - car boxyeth
I

yl) carbamyPPHE 0Z/05743

} car banmoyl net hoxy) - 2, 3, 4, 5-tetrahydr o- 1,32, 5- benzot hi adi azepi ne; 25
1, 1- di oxo- 3, 3-di butyl - 5-phenyl -7-nmethyl [ hi 0-8-(N-{(R) -a-[ N-((S) - 1- car boxy- 2-
(R - hydroxypropyl)carbanoyl | benzyl

} car baryl m?tl 0.3 Buctibutyl 3-gheh I AONEh Pinte-B. (A { (R2B2 ﬂtgald' azep' ne;
1, 1-di oxo-3 htglbut I-gﬁ'%eﬁhyf7 mat%l?hi( ‘éjaz[ (&~ [ N-(2-sul phoet hyl ) ca
r banoyl | - carboxyethyl)carbamoyl]-4 hydroxybenzyl}carbamoy}methoxy) 2,3,4,5-tetrahydro-1,2,5-

4- hydr oxybe moy| met hoxy) - 2, 3, 4, 5-tetrahydro- 1, 2, 5- benzot hi adi azepi n
e; - 6 JUN gﬁ%@%%@ 1826 PCT/ GB02/ 05743 17

1, 1- di oxo- 3] 3-alblvs ylmtﬁn)miseﬁmbyﬂf rﬁ&h?Mhé-lsl(N-@Ri BELV-() t-Barbbky(1-S) - 1-
car boxyet hyl ) car banoyl | ydrox ybenzy
car baroyF mem«e@wy;mzthzlmrmﬂbeaxﬁx%cfaabqnozhaemwarz@m el A

1, 1- di 0x0- 3485 Mbsige:phenyl - 7-met hyl t hi o- 8- (N-{(R)-a-[ N- ((R) - 1- car boxy- 2-
s met hyl t hi oet ﬁat(l:ar%anoyl ] benzyl

} car banoy!| métladisxo-3 a,cm;umlis-nhenyléhydhyim;»-z (B-{ (BpoA O {5 )Rt ML 6X)i2rieydroxy-1-

1, 1-di 3, 3:di but vl -5-ph | - 7- h 8- I-IN-((S)-2-
yr oxy- |- EPRb RPN Rer TN °"}%QPH§WB§§1 pRpRshrEsAs IV (9
}car banmoy| medtiabydrd-12, Bbehzbthiatimtapitiey dr o- 1, 2, 5 benzot hi adi azepi ne; 10
L S I 5 A S

} car banoy| mg4 lgﬁ%cgh’bﬁméy]]b%ﬁi WidhRo n%tréxgbfm@ttmﬁslwle@
1, 1- D oxo- 3, 3- 5- phenyl - 7- met hyl t hi o- {(R) a[N—((S) 1- car boxypro

pyl) car bamo}m@%?ﬂﬂ%xybenzyl } car banoy! net hoxy) ,4,5-tetrahydro-1,2,5

I1S 1bgng>c<)gh|3 9|3r%ed‘g“%' = Phny LT methythiorS - Q- R ftﬁf)é)l'waﬁfpf PR - 2-(9)-1-

hydr oxy- | - carbamoyl] -4- hydroxybenzy]}carbamoylmethoxy)-2 3,4,5-tetrahydro-1,2,5-

(3,4-di h])gdr %éXJ%B{?{‘dYAZL&Eé’;p' 2-yl ] car banoyl } - 4- hydr oxybenzyl ) car banoyl net hoxy] -
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R/S)-o- { N-[1-(R)-2-(S)-1-hydroxy-1-
(3.,4-dihydroxyphenyl)prop-2-yl]Jcarbamoyl j-4-hydroxybenzyl)carbamoylmethox y]-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; ’
1,1-Dioxo-3,3-dibuty}-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-(2-(S)-3-(R)-4-(R)-5-(R)-

20 2,3,4,5,6-pentahydroxyhexyl)carbamoyl}-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepine; and
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R )-a-[N-(2-(S)- 3-(R)-4-(R)-5—(R)-
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl } carbamoylmethox y)-2,3,4,5-tetrah ydro-
1,2,5-benzothiadiazepine;

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

According to an additional further aspect of the present invention there is provided a
combination treatment comprising the administration of an effective amount of a
compound of the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a

30 salt or a prodrug thereof, optionally together with a pharmaceutically acceptable diluent or



2,3,4,5-tetrahydro-1, 2, 5- benzot hi adi azepi ne;

1, 1- Di oxo- 3, 3-di butyl -5-phenyl -7-nethylthio-8-(N-{(R)-a-[N-(2-(S) -'3-_(6:{)J6N bim
-5-(R) 20

2,3,4,5, 6-pent ahydr oxyhexyl ) car banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3
,4,5- tetra lQm , 5- benzot hi adi azepi ne; and

1, 1- Di oxo- 3, ?’cﬁ'?’%%’?% Z5-phenyl - 7-met hyl t hi 0- 8- (N-{ (R) - a- [ N {3 P& Ry - 2- (R

)-5-(R) - 2,3,4,5, 6-pent ahydr oxyhexyl ) catbanoyl | benzyl }

car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro- 1, 2, 5-benzot hi adi azepi ne; 25 or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodr ug t hecatér, wib tersthulgnéoms caquetddaltor sapatatef adadifigteatias pecor mbre bhthe pr esent

i nvention t?@ e.is ErftOVi de e .conbi nation treatnment conprising the

admi ni st r at {PVIIE BRI EEL P arount of a  conpound of the formula I, or a

phar maceut i GIRTP (HuleeRidBiter thembies proRing athbitos FbvaXbRpRithdsb fdTe@ncd ail t Or a
prodrug thereof, agptionally together with a pharmaceutically acceptable

di luent or dessri m80/\?@?@39&551Bm2m@@>zim57wcb@wclamwmﬁdWrﬁlﬁ t he

si mul t angous,y SEEMeNti al or separate administration one or nore of the

fol |l ow ng aggnts sel ected from a CETP (cholesteryl ester transfer protein)

i nhi bi tor, fsholestuphsbeorptitnatagetistiforrranplgngetiditooey jupkas SEHVBIHIONEEPSS page 7
line 22 - p A0 k4 7 € i i s by reference; a
chol est er ol %gi%g%éraﬁ??gn%gﬁtlééﬁyﬁ?@t@ﬁféﬁ%gﬁgﬁér@lﬁ%ﬁ feﬁgé]ﬁes such as SCH 58235
and those GQ4TR (shiemsomml Ughsier pooteidllBhibiiordr ewaepletboreplescaibediintfieieacan 282

ref erence; i crosomal transfer .protein) inhibitor for exanple those
descri bed i 25 S ielégge\,"ﬂ'fgfemcfgiof%ﬁéﬁeﬁgéy e Care i ncor por at ed herein by
reference; h@imtinicadd derati e ittt staw release andebimdinagosprotuct e foe asanpid)d

conbi nati on roduct@{ for exa .nicotinic acid (niacin), acipinx and

| e
ni ceritrol ; MFOPRGAAd iigeg): a&lﬁ%‘%ﬁﬁﬂtﬁ’&%ﬂ“& canpl e stanols; probuco]; an
anti - obesi t y phowRedcbnipotndEfoneytmdldtinokt at (EP 129, 748) and si butram ne (GB

15 2, 184, 12%ro%ﬂgol;us 4,929, 629);

an anti-obesity compound for example orlistat (EP 129,748) and sibutramine (GB

15 2,184,122 and US 4,929,629),
an antihypertensive compound for example an angiotensin converting enzyme (ACE)
inhibitor, an angiotensin II receptor antagonist, an andrenergic blocker, an alpha
andrenergic blocker, a beta andrenergic blocker, a mixed alpha/beta andrenergic blocker,
an andrenergic stimulant, calcium channel blocker, an AT-1 blocker, a saluretic, a diuretic

20  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;
a PDK inhibitor; or

25 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

with a compound of formula I include but are not limited to, the following compounds:



an anti hypertensive conpound for exanple an angi otensin converting enzyne
(ACE) inhibitor, an angiotensin JI receptor antagonist, an andrenerg N 2006
bl ocker, an al pha andrenergic bl ocker, a beta andrenergic bl ocker, a m xed
al pha/ bet a andrenergi c bl ocker, an andrenergic stimulant, caIC|un1channeI

bl ocker cker, a saluretlc a diuretic 20 or di tor
CB1 ant agom@ 3(’ko‘r’%zgverse agoni st for exanple as descri bedP?ﬁégwi ?0700 and
EP 65635 ; a Melanin concentrating horpmne (MCH) antagonist; a PDK

inhibitor; or 25 nodul ators of nuclear receptors for exanple LXR FXR RXR
and RORal pha; or a pharnmaceutically acceptable salt, solvate, solvate of

such a sal t aagepdl, RREGPHY akibprilcium, @REdvera) Heﬁaieﬁﬂlebé}%eﬁﬂlh rdchloride,
phar maceut i caI l'y acceptabl e diluent or carrier to a warm bl ooded ani nal,

such as nanbsnzépalay benzoyicaptopile fapERPLL CaPtoRT-S sieine. caploptigletaduangr ACE
i nhibitors gfy, pﬁr@@ ki, E?thhﬁccg%aph@az?@hstsde@@g&ﬁagﬁpd@ﬁhve?nan% gl such

salts or a prodfugs theréo I'ncl udi ng act I ch n be used
i n combi nat ewakeprilette hamﬂmpmpmml fxfroxyon ine fosfenopail fdsenbpril, fesenopultsofliumi t ed t o,

the foll ow J 51 PCT/ 2 57319$10|s
al acepri 7, gch &%Pﬁg%gﬂg[?nl P?lgm H'\#nggﬂgttyégfﬁggg%ca&%% 3’°°prbengmlfls:@1 '? benazepri |
hydrochl ori éteapri, bmnhp:élpmdb!apml neinizprylhic Blenogpil | lisinogl, dyeintin A, lyc1umm B,

captopril-c ril.- gl utat cer

ste ril., .ceranopr
ceronapri |, B‘glafﬂf’?"l’ ]c PIREPY PPRYe “H& BREqin d@?‘?ﬁ?’f‘lB H}%F‘g d’enal april,
enal apri | at per&dslﬁwrpehnd@ﬁl @a@xﬁdmpﬁlat, pivialaipAl givophl, Qﬁnaﬁr@&iu@ﬁﬁﬁrh)ﬂdrocfllﬁﬁmoprl |,
fosenoprll sodi um fosh; | , fosi 0 ril ﬁ% ‘IOSI no
f osi nopri | i QUsERTAL, ENpEL T %E‘Rﬁ? irgpril hy P&E‘}’TF & SHIWP bFP‘fOp“f 'ndol apri |,
i ndol aprp | akpirdptiPe/azRBlotille, témﬁdaﬁﬂpfckﬂocaﬂrﬂ’ﬁyd#&mbrﬂc dey&hmxan&lapnm xanpril,
moexi pril, noexiprilat, noveltipril, miracein A nuracein nmur acein C

pentopri |, Hé‘l‘q"mﬂ*ﬂ |“P53P|5‘ér“?‘i’|‘8’(95" |2Pté‘E‘P“16‘i W%fF‘EﬂPPa and zofensprikal. P""tﬁ?ﬂcﬁaﬁﬁ l,
qui napril hy@ieeh 16fisesh the present invention are ramipril, ramiprilat, lisinopril, enalapril and

enalaprilat. More preferred ACE inhibitors for uses in the present invention are ramipril

and ramiprilat.

15
Preferred angiotensin II antagonists, pharmaceutically acceptable salts, solvates, solvate of
such salts or a prodrugs thereof for use in combination with a compound of formula I
include, but are not limited to, compounds: candesartan, candesartan cilexetil, losartan,
valsartan, irbesartan, tasosartan, telmisartan and eprosartan. Particularly preferred

20  angiotensin II antagonists or pharmaceutically acceptable derivatives thereof for use in the

present invention are candesartan and candesartan cilexetil.

Therefore in an additional feature of the invention, there is provided a method for for the
treatrnent of type 2 diabetes and its associated complications in a warm-blooded animal,
25 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
combination section, or a pharmaceutically acceptable salt, solvate, solvate of such a salt

30  or aprodrug thereof,



qui naprilat, ramopril, ramprilat, spirapril, spirapril hydrochloride,

spiraprilat, spiropril, spiropril hydrochloride, tenocapril, tenmocagriy 7006
hydrochl ori de, teprotide, trandolapril, trandolaprilat, utibapril,
zabicipril, zabiciprilat, zofenopril and zofenoprilat. Preferred ACE

inhibitors f jn the present invention are ranripril, Lhyd. at,
003t RS

l'isinopril, april and enalaprilat. Mre preferred A tors for
uses in the present invention are ram p0l and ramprilat. Preferred
angiotensin Il antagoni sts, pharnaceutically acceptable salts, solvates,
solvate of such salts or a prodrugs thereof for use in conbination with a
conpound of Therefiord ia ah additilal fd@prelufthecinecntion, theéréristpeshided, a mahmbomatating
candesart an ce&nd sartan. cil exetil, ]I?%sgrt.an val sart an, értte)sg‘sartan,
t asosar t an, YREFHRICERIE ondisions W mrRIgered saimal. sphs manpingieed plsicl
angi ot ensi nytdmeRthAse dokiphisd ad RiAdtaREes t4i€ ahilnk! ArGRBiRInfoulesfiavat i ves

p

thereof for use in the resent invention are candesartan and candesartan
cilexetil. ¥orepangdptiompulah oaaaharmasratically:aceaptablst saltirelvatey elyateef suether e i s

provi ded, a he, b a1t i - i1 S
associ at &d (g%%%&éﬁ%%g&?ﬁngmm‘g%ﬁn%bﬁo ﬁégﬁ%@@%ﬁ@ﬁ%@ﬁ%% in need
of such tr eaffentive ambunt bf areme dthasompeinds deseribetgn this sombtinaion sedtioanr 2 ef f ect i ve

anount of a_gconpound.of forpul a | r a,pharnmaceutically .ac tagble salt,
sol vat e, sopgaé?lécc Pl caél&?ﬁccgtaglgIs'i%t’(%?lvglte’psp 5)‘(%&&) S?ﬁi’earséféf)rfﬁ%me?%%eous,
sequential or separate admnistration with an effective anount of one the
ot her conpoynds .described in this . conbination section, or a

phar maceut i F?rg‘“ﬁé%%b{ngﬁlaépegﬁ‘ﬁt,ﬁe @S?V@Pgl?er%ﬁlp{fﬁ'f daﬁ’ﬂgﬂﬁ‘ﬁe‘ﬁ’c@lalt 30 or a
prodr ug {heeepositionGvhidiNoZPAGs WEoRPoH DT 2EmIGT, 6B HaRhatddicdlly hrepigfior e i n an
additional feature of the_invention, there is _provided a rret%od of treating
hyper | i pi defit'k S%‘Bﬁ&isﬁ’]i‘%‘ﬁé’f ?‘}‘ihés%ﬁ”rﬁm%ﬂéﬁrﬁ&ﬁiaﬁﬁm}? %fd'&?]‘_"ﬁ"sr RBIRCUICH need of
such treat aBRkbddih s EoMEMatiSE SecBBMTbY SHaRhddeGlidaRy BbstaBB saTBkolMle Qb GBI Ve
anount of a _conpound of fornula |, or a pharnaceutical Lﬁyaccept able salt,

sol vat e, soPf#ich agalt apdRodiugtherspt, inngsseristion withe rhpapasetically ageppittlaneous,
sequenti al QfuSeRALaRis adm nistration with an effective anount of one the
ot her conpounds described in this conbination section or a pharmaceutically
accept abise 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
compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, and one of the other compounds described in this combination
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug

20 thereof.

According to a further aspect of the present invention there is provided a kit comprising:
a) a compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such
a salt or a prodrug thereof, in a first unit dosage form;

25 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.

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



According to a further aspect of the invention there is provided a

phar maceutical ro conposition which conprises a conpound of fornula.JﬁJgnz@E
pharmaceutically acceptable salt, solvate, solvate of such a salt or
prodrug thereof, and one of the other conpounds described in this

conbi nati on sectlon or pharmaceutical |y acceptable salt, solvate, solvate
of such a salFP Wyp ﬁzprodrug thereof, in association with aPpHaPW¥EE¥dtical Iy
acceptable diluent or carrier. is Acco hing to a further aspect of the
present invention there is provided a k|t conprising a conpound of formula
|, or a pharmaceutically acceptable salt, solvate, solvate of such a salt

Or 2. Prodr ug § 0588ha oAt ANE o0) pﬁﬂﬁa&ﬁf’ﬂlyggégg%tﬂf(}%?lt A8AHel Rtk &t b S

conbi nation ~ section or armaceut i cal € salt, vate, solvate
of such a salaltaona [aoctmg)dmmgf t%thph'eneoﬁhmmtiohllrygucd;aptabla‘dg}umh@r czae'q:rect of

t he present 0 Is provided a kit conprising: a) a conpound of
formula I, H}aym wn“ﬂﬁé%??%%ally acceptabl e salt, solvate, solvate of such
a salt or abproadsfthe bthafcomfppunds descfibedsin uumcdmldmmgeeo‘tmhmsr a pharinjicedticallpf t he
ot her conpounds i n thi nmbi nation sectio a phar eutlcally
accept abfe &cqeptad §5ﬂ(‘i§7 5 éafﬁ S8l V@‘ﬁtogs aSELoF a,predivg thereo, ‘BP@B?”B% ”’E’% in a
second unit fgasage form and c) container neans for containing said first
and second dosage forms. 30 According to a further aspect of the present

i nventi on t RE¢ABIGNEr pleasiferspnigining Sﬂtfb%ﬂrqnéuswnd dogeg{omms006 WO 03/ 051826

PCT/ GB02105743 21 5 a) a conpound of fornula I, or a pharmaceutically
acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof,

t oget her wi ¥ecerdipae snetherifenisd ofhesiovention Biees igproyided theruse of # tampound of a fir st

corbi nat fon et oPAfhBhacellcedl AR fiPERAL I AP AT R Bt e col vare
of such a satadrugrthereqfy amlruug of the pthef conmpoundsgiesmibeld inrthis cdmbingtion sectiam orand

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

the manufacture of 2 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.

15

According to another feature of the invention there is provided the use of a compound of

the formula I, or a pharmacentically acceptable salt, solvate, solvate of such a salt ora

prodrug thereof, and one of the other compounds described in this combination section, or

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

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 formulal, 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
simultancous, sequential or separate administration of an effective amount of one of the
other compounds described in this combination section, or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, optionally together with a

30  pharmaceutically acceptable diluent or carrier to a2 warm-blooded animal, such as man in

need of such therapeutic treatment.



c) container neans for containing said first and second dosage forns.
According to another feature of the invention there is provided the “E%U[\?flﬂﬂﬁ
conpound of 10 the fornula |, or a pharmaceutically acceptable salt,

sol vate, solvate of such a salt or a prodrug thereof, and one of the other
conpounds deagsdiRedsi N this conbination section, or a phgﬁé‘i‘?@ﬁ‘twoisﬁﬁ" Iy
accept abl e salt, sofvate, sol vate of such a salt or a prodrug thereof, in

t he manufacture of a nedicament for use2in the the treatnent of netabolic
syndrome or type 2 diabetes and its associated conplications in a

war m bl ooded ani mal, such as man. 15 According to another feature of the

i nvention tBemeldss provi ded the use of a conpound of the formula I, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and one of the other conpounds described in this

conbi nati on sect'HAMRGhd T NRER Reseidineft el RERERLEH £ Vardn Merc@ly'Bat 6r

sol vate of such a salt or a prodrug thereof, in 20 the manufacture of a
medi canent  Vearan &Y plugA00; 5Q0-9rH00 fPSstromeiaty premting @i i frequspsiesi 6480, n a
war m bl opdeghaghd il 606 Wi, ASpdlely AR QL YChRqhdhcRs bF94,166, 125 RASTs0NmE e
present 1 nvention there 1s provided a conbi ﬂatl on treatnent conprising the
adni ni st r at respecifelarMedsfimmenty svegemadetonghe delesogo(fdd of the 25 forrmula |, or
a pharmaceuti cally accept.abl alt.. solvate, .sol.vate a uch a salt or a
prodrug ther eof?mﬁsﬁpﬁ‘(‘fﬁ%{fﬁ %}&%5&%8& sb\ﬂ R pitdP RB'Pe“Gh Lﬁ%fql‘ﬁfn%\%scept abl e

di l uent or el &endavd.t h t he sinul t aneous, sequential or separate

adm ni stration of an effective anount of one of the other conpounds
described in this conbination section, or a pharmaceutically acceptable
salt, sqgbvate, soippadvenatiohs such a salt or a prodrug thereof, optionally
together with a 30 pharnmaceutically acceptable diluent or carrier to a
war m bl oodeHM3{ nald,‘m‘§]&¥§ﬁ"l§§“‘f?an in need of such therapeutic treatnent. - 6
JUN 2006 WCp&H 0518381 RethteGB02/ 05743 22 Exanpl es 1H NVR and 13C NMR
measurenents were perfornmed on a Varian Mercury 300 or Varian UNITY plus
400, 500 orDdB0D spdedrdinekdfosmamgider ating at 1H frequencies of 300, s 400,
500 and 600TMHZ, T esRRGhbNELY, and at 13C frequencies of 75, 100, 125 and

150 MHz,
15 MeCN acetonitrile

MeCH methanol
TFA trifluoroacetic acid

NH,;OAc ammonium acetate

Lad

triplet
20 singlet
doublet

quariet

g5 o2 a @

multiplet

bs broad singlet
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respectively. Measurenents were nmade on the delta scale (S). Unless

ot herwi se stated, chem cal shifts are given in ppmwth the solvent as
internal standard. to Abbreviations DMSO dinethyl sulfoxide EtOAc etghyly 2006
acetate DMF NN-di net hyl formam de THE tetrahydrofuran 15 MeCN acetonitrile
MeOH net hanol TFA trifluoroacetic acid NH4AOAc ammoni um acetate t triplet

20 s singl et let q quartet mmultiplet bs broad g - 6 JUN
2006 WO osldﬁ?gﬂgﬁ / GB02/ 05743 23 Exanple 1 2-{ PEREBEH 05

(2- (4-Chl orophenyl )ethklthiol-3-f4-(2-(23

f (met hvl sul f onvl ) oxyl phenoxyl et hyl ) phenvl | propanoic acid s (i)

f 2- (4- Chl or ophenvl ) et hvl | et hanet hi oate 1-(2-Chl oroet hyl)-4-chl orobenzene
(0.700 g, 4.00 mmol ), thioacetic acid (0.320 g, 4.20 mmol) and
ttiethyl ani BR&BBe ko5 ¢ 4.20 mmol) were dissolved in MeOH (8 nl). The

sol ution was_ _4mgqo'ig% L {1 asi4f@r14900 seconds at 150 C. The mixture
was used i n%&%ﬁﬁ[ﬁ cation.

[(methyisulfonyl)oxylphenoxy}ethyl)phenvilpropanocic acid

s (1) {2-(4-Chlorophenyl)ethyl]ethanethioate
1-(2-Chloroethyl)-4-chlorobenzene (0.700 g, 4.00 mmol), thioacetic acid (0.320 g, 4.20

mmol) and triethylamine (0,425 g, 4.20 mmol) were dissolved in MeOH (8 ml). The
solution was warmed with microwaves for 900 seconds at 150 °C. The mixture was used in

the next step without purification.

(ii) 2-{[2-(4-Chlorophenyl)ethvl]thio}-3-[4-(2-{4-

methylsulfonyloxylphenoxy)ethyl)phenyl]propanoic acid
The reaction vessel was flushed with argon. To a part 0.8 ml (0.400 mmol)} of the mixture

from the reaction step 2above was added under stirring sodium methanethiolate (56.5 mg,
15 0.800 mmol) in MeOH (0.2 ml). After an hour methyl 2-chloro-3-[4-(2-{4-

[(methylsulfonyl)oxy]phenoxy}ethyl)phenylipropanoate (0.200 g, 0.484 mmol, prepared

- as described in Example 2) in acetonitrile (0.800 mi) was added. The mixture was stirred

for 16 h under an argon atmosphere and then centrifuged under vacuum at 35 °C. 2 m1 0.5

M LiOH solution (THF/water 7:1) was added and the mixture was stirred vigorously for 20
20 h. After acidification with 12 M HC] (100 pl) the stirring was continued for another hour.

The crude product was filtered through a Teflon™ filter and further purified using

preparative HPLC (0.2 % TFA/MeCN, gradient). The pooled fractions were centrifuged

under vacuum giving 18 mg of the desired product (yield 7%).

"H-NMR (400 MHz, CDCls): 2.75-2.95 (m, SH), 3.06 (t, 2H), 3.10 (s, 3H), 3.16 (dd, 1H),
25 3.45 (dd, 1H), 4.14 (d, 2H), 6.87 (d, 2H), 7.05 (d, 2H), 7.11-7.27 (m, 8H).

(iii) (-)}-2-{[2-(4-chlorophenyl)ethyllthio }-3-[4-(2-{4-[(methylsulfonyliox
phenoxylethyl)phenyllpropanoic acid

30 The (-)-enantiomer of 2-{[2-(4-chlorophenyl)ethyl]thio}-3-[4-(2-{4-[(methylsulfonyl)-

oxy]phenoxy }ethyl)phenyl]propanoic acid was separated from the racemate by chiral



10 (ii) 2-112-(4-Chloronhenvl)ethvllthiol-3-f4-(2-{4-

f (met hvl sul f onvl ) oxvl ohenoxvl et hvl ) phenyl | or ooanoi ¢ acid The reacti o_nﬁpgﬁ@h
was flushed with argon. To a part 0.8 m (0.400 nmol) of the m xture rom
t he reaction step above was added under stirring sodi um net hanet hi ol ate
(56.5 ng, mmol) in MOH (0.2 m ). After an hour

2-chl oro-3-[4- ?:g@?%é[ (met hyl sul f onyl ) oxy] phenoxy} et hyl )pheﬁ’?pbzéoggﬁoat e
(0.200 g, 0.484 nmol, prepared as descriabed in Exanple 2) in acetonitrile
(0.800 m) was added. The m xture was stirred for 16 h under an argon

at nosphere and then centrifuged under vacuumat 35 C. 2 mM 0.5 MLiCH

sol uti on ( Throwmatograpiry. A)cwmpaadudewamd(zﬁmszﬁ Ud.§ cotamnSias Eeddingti gor ousl y

for 20 20 h. After acidj h HCl (100.1) th rring was
conti nued f &iha ?’H‘ecrac {dﬂ?oa 4’? {]J‘d %ﬁ?ﬁce‘&é‘ﬁ ¢ g?\"%*r if"t" Bugh a Tefl on
filter and Einahd1€ro ragrﬁﬂy‘dnedvay%éwed m&mae&hmﬁerm difting paK WY dRERNed .

gradient). The pooled fractions were centrifuged under vacuum %l ving 18 ny
of the desi eedUNrdsteqted- Theipseduct/§hO £)was RivRingd Boh pRignantpmens purity 7992%95 (m

>0 6 a3 (P Bl oGP yidtoyiiotolobh | S bg Shsgnife d el i iflaat®. 14 (4

[2 (4 chI orw@mvt@mtﬂmhbdbﬂ 05 g300mt. [Be fptichi(rowtiby hasiinkasnydd)a026/1C using
phenoxvl et hy, e) H Iln{ anoic acid 30 The (-)-enantioner of

2- ([ 2- (4chl & &B'&H@I“j’é %F‘f‘fh. 0)-3-[4-(2-{4-[(nmethyl sul fonyl)-
T e L ot o ary A e ™
chiral - chr omat ogr aphy

Chi r al pak A@‘glfég )@215(5915, %ﬁh&ﬁgﬁ%ﬁ%{}nﬁ 52946 Hd et hanol /fornic
acid 100{,0. 1% as nobi |l e phase. The racemate (2 g) was dissolved in ethanol
(20 ng/ M) and was injected onto the colum. The first eluting peak was

col l ected &3amply2detected. The product (0.9 g) was obtained with an

enantioneric purity = 99 2% 5 The optlcal rotation was found to be [a] 20D =
-29 by di ss@th fro < 3 pt-{Yald to give a concentration of 0.5

g/100m . Th OB |10ﬁ ot thon SUfed at . 20. C using the sodiumline at
589 nm sulfonyl}ox enoxy;¢c cn ropanoic acid

15 (i) Methyl 2-chloro-3-[4-(2-hydroxyethyl}phenylipropanoate

2-(4- Aminophenyl)ethanol (11g, 81mmeol) and 32ml conc HC] was dissolved in acetone
and cooled to 0°C. Sodium nitrite (5.6g, 81mmol) in 20ml water was added dropwise. The
temperature was kept under 0°C. After one hour, methyl acrylate (70g, 808mmol) and Cul
20 (1.6g, 8mmol) were added (<0°C). The reaction mixture was stirred at room temperature
overnight.
The solvent was evaporated and water was added. The water phase was extracted three
times with EtOAc, the organic phases were pooled and washed with water, dried (MgSQO,)
and evaporated under reduced pressure. The crude product was purified by flash
25 chromatography using a 65:35 mixture of EtOAc and heptane as eluent. Further
purification by preparative HPLC (using a gradient of CH3CN/ 5%CH3CN-waterphase
containing 0.1M NH4OAc as eluent) gave 9.7g product (yield 49%) as an oil.
'"HNMR ( 400MHz, CDCl3): 2.84 (¢, 3H), 3.15 (dd, 1H), 3.35 (dd, 1H), 3.75 (s, 3H), 3.84
(t, 3H), 443 (1, 1H), 7.17 (d, 4H) |

30



"H NVR (500 MHz, CD3OD): 7.18-7.25 (6H, m, 7.15 (2H, d), 7.13 (2H, d), 4.16
(2H, t), 3.45 (1H t), 3.14 (3H s), 3.11 (1H m, 3.04 (2H t), 2.7F-@N8s
(5H m. 10 Exanple 2 2-1(2-(4-Hydroxyphenyl)ethvlIthio}-3-[4-(2-(4-

[ (et hyl sul fonvl ) oxyl phenoxy) et hyl)phenvl]propanoic acid is (i) Methyl

2-chl oro-3-r roxvet hyl ) phenyl | propanoate 2-(4- Am no anol
(11g, 81lmmol ogggﬂézgm conc HCO was dissolved in acetone gﬁa¥@$2§ to OC.
Sodiumnitrite (5.6g, 81lmmol) in 20nl wager was added dropw se. The
tenperature was kept under OC. After one hour, methyl acrylate (70g,
808mmmol ) and Cul 20 (1.6g, 8mml) were added (<0C). The reaction m xture was
stirred at roomtelrrp%raturg o]vernl ght. The sol vent was evaporated and wat er

was added. AEylosviphenex Wathyh plenyl12-ghberopjopanogie OAc, t he
organi ¢ phases were pool ed and vvashed vvlth water, dried (MgS™) and
evapor at ed ude odu by flash
25 chronmat oé?'gﬁmfpﬁgﬁpﬁ Oﬁ} x?suare o) aéf’ ﬁ@em éﬂ%roajsﬁd@uent.

Further pu mwrbmthyqph&myupfogmat(z Vg Stothriol] aisd ﬂgaeﬁzggdi@dp}fkﬁbl ((Df7g Griardyy
5%CH3CN- wat erg0 ase containing 0.1M NH40°\C as_eluent) gave 9. 79 product
(yiel d 499 imemiiolyene undeqNyisosen aimdsphere-big solution wep warmed|955°G and” (qd, 111),

2 580 Mratrtor e el il 3

3-(4-{2-14- (Sb%mquhosly) phenoxyl et hvl } phenyl ) - 2- chl or opr onanoat e

Tri phenyl ph to a sol

2- I(:lr[:I org g ([DI}Q QS'ﬁ‘y ﬁ%%%%g%%hen%e ?pr%gansga@o aﬁe%luél(aersw %UCQEPI)JS“
4- (benzyl oxyhhpbwdeprofdct hgs pamfial by flash chr@arbgraph yusirg a 80 mixtire ofjeptane
at nosphere.

RN e A T R O e ey
crystals.
"HNMR (400MHz, CDCI3 ): 3.05 (¢, 2H), 3.16 (dd, 1H), 3.36 (dd, 1H), 3.75 (s, 3H), 4.12
(1, 2H), 4.45 (t, 1H), 5.01 (s, 2H), 6.82 (m, 2H), 6.90 (m, 2H), 7.13-7.27 (m, 4H), 7.29-
747 (m, 5H).
15
(iii) Methy] 2-chloro-3-{4-[2-(4-hydroxyphenoxy)ethyliphenyl } propanoate

Methyl 3-(4-{2-[4-(benzyloxy)phenoxylethyl} phenyl)-2-chloropropanoate (1.0g,
2.4mmol) and dimethyl sulfide (0.9g, 14mmol) was dissolved in 60mi CH,Cl,. Boron
20 trifluoride etherate (2.0g, 14mmol) was added droppwise to the stirred solution. The
reaction mixture was stirrred for two days at room temperature. Another equivalent (0.4g,
2.87mmol) boron trifluoride etherate was added and the stirring was continued overnight.
‘Water was added. The phases were separated and the aqueous phase was extracted twice
with CH;Cl;. The organic phases were pooled, washed (water, brine), dried (Na,SO,) and
25 evaporated under reduced pressure. Futher purification by preparative HPLC using a
gradient of CH3CN/ 5% CH3;CN-waterphase containing 0.1M NH,OAc gave (.55g of the
desired product (yield 52%) as an oil.
"THNMR (400MHz, CDCl; ): 3.04 (t, 2H), 3.16 (dd, 1H), 3.35 (dd, 1H), 3.75 (s, 3H), 4.10
(t, 2H), 4.40 (t, 1H), 6.75 (m, 4H), 7.12-7.29 (m, 4H).

30



The m xture was allowed to cool and the solvent was evaporated under reduced
pressure. The crude product was purified by flash chronatography usiggyg
80: 20 m xture of heptane 1o and EtOQAc as eluent to yield 2.28g of the
desired product (yield 61% as colourless crystals. '"HNVR (400MHz, CDCI 3 ):
3.05 (t, 2HWwo eaokPs26dd, 1H), 3.36 (dd, 1H), 3.75 (s, 3H), '%%B&%ﬁugH) 4. 45
(t, 111), 5.01 (s, 214), 6.82 (m 2H), 6.90 (m 2H), 7.13-7. 8

7.29- 7.47 (m 5H). 15 (iii) Methyl 26

2-chl oro- 3- (4-f 2- (4- hydr oxvphenoxv) et hvl | nhenyl pronanoat e Met hyl

3-(4-(2-[4- (benzyloxy)phenoxy]ethyl)phenyl) 2- chloropropanoate (1 0g,

2. 4mol ) ane I fj de . 0| ved

Boron 20 tr ) s ! - f i
stirred solution. The reactlon nlxture mas stlrrred for two days at room

t enper at ur ey K therate
was added. ang0BRE e o e OB e (3 TOERIF 10

phases wer easkipiathglomihedpibmeh 8. Oaguadbuss dissalyed incdfmd dichirmetianesnd eooled toh

CH2Cl 2. The hases _wer e r |

(a2so) * and0ss SavrE R am e VRittes SRLEend s diomiii it st by
prepar at i vedidplvise URietfixfre WisabRed t@%ac@h@&h&enﬁ%aﬂﬂé%éﬁ/am@ﬁﬁhase contai ni ng
0. 1M NH4OAc gave 0.55g of the desired product 29 as _an oil. "HNWR
(400MHz, coéfh‘oymcfbﬂﬂeavae pddegdythe mixtyrg W(aaa'ashffli)(watsr Qsﬂ%)daﬁcdi§12)904laa"¢5 (s, 3H),
4.10 (t, 2EapofhiciQnbdr redhddd preBurto (#1d kg p zrelp@odzme@mﬁam cf)- 30 - 6 JN
2006 WO 03/ 051826 PCT/ GB02/ 05743 26 Eﬂh }‘IP oro-3-f4-( }{) 4-f

(et hylsuldeWQ@Wér@@P E3H2-3- bhehy érlérfé%dﬁ)e? %@Hykﬂ) 374(3.

2-chl oro3 ate (334ng, 1.0mol
and tri g’t hyl{tg?nkﬁ%ﬁ?ggtm{ %B%QQ%%?Q%%P%}?Q%@%W di CI(‘1| orgt hane and)
cooled to 5 % 0 > lpsulfonyl chloride (114ng,
1. Omol) vvag owed to reach room

t enper at ur e [(miHyBnlf }ﬂ!@ﬂlﬁhenoxy{ethxl mhenyl Igroganoate

2-[4-(Benzyloxy)phenyljethanethiol (334mg, 1.4mmol), methyl 2-chloro-3-[4-(2-{4-

15 [(methylsulfonyl)oxy]phenoxy}ethyl)phenyl]propanoate (394mg, 0.95mmol ) and
potassium carbonate (189mg, 1.4mmol) were dissolved in 14ml dry DMF and stirred under
nitrogen atmosphere at room temperature overnight.

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

20 Futher purification by preparative HPLC using a gradient of CH3;CN/5% CH;CN-
waterphase containing 0.1M NH,OAc gave 477mg of the desired product (yield 75%).
"HNMR (400MHz, CDCl; ): 2.76-2.89 (m, 4H), 2.95 (dd, 1H), 3.09 (m,5H), 3.20 (dd, 1H),
3.53 (m, 1H), 3.70 (s, 3H), 4.15 (t, 2H), 5.06 (s, 2H), 6.91 (m, 4H), 7.07-7.24 (m, 8H),
7.31-7.48 (m, SH).

25

(vi) Methyl 2-{[2-(4-hydrox yphenylethyl]thio}-3-[4-(2-{4-
[(methylsulfonyDoxylphenoxylethyphenyllpropanoate

To a solution of methyl 2-({2-[4-(benzyloxy)phenyllethyl }thio)-3-[4-(2-{4-
30 [(methylsulfonyl)oxy]phenoxy]ethyl)phenyllpropanoate (477mg, 0.8mmol) and 15ml
dichlormethane, dimethy} sulfide (239mg, 3.8mol} and boron trifiucride etherate (545mg,



di chl or met hane was added, the m xture was washed (water, brine), dried
(Na2SO4) and evaporated under reduced pressure to yield 394ng pure_p%ggte[‘ﬁrﬂﬁ
(yield 96% . 'HNWR (400MHz, CDC13): 3.02-3.11 (m5H), 3.15 (dd, 1H), 3:

(dd, 1H), 3.74 (s, 313), io 4.14 (t, 2H, 4.44 (t, 111), 5.29 (s, 2H), 6.88
(d, 2H, 7. m 6H). (v) Methyl 2-(12-f4-(benzvl oxv | I_et hyl)
thio)-3-f4-( Oﬁﬂgs‘rf?zg(net hyl sul f onyl ) oxy] phenoxy | eth yl )%‘ﬁﬂﬁﬂiﬁ(ﬁsﬁﬁopanoate
2- [ 4- (Benzyl oxy) phenyl ] et hanet hi ol (334pgy, 1.4nmmol), nethyl

2-chl oro-3-14-(2-{4- 1s [(met hyl sul fonyl ) oxy] phenoxy) et hyl ) phenyl ] pr opanoat e
(394ng, 0.95mrnol) and potassium carbonate (189ngy, 1.4mmol) were dissol ved
in 14nml dry 3md)ers bidet SAfMIBNours df biiff dgwa@; WBSRIABA & 1AL rea@RM TRITPer at ure
overni ght. The sol vent was evaporated un reduced pressure and the residue
was di ssol vebaseswerg sgnaeatns an¢mf= ages Phasp Was extieaied ipishwith dighlosmethasiei ne)

usi ng o adreneenr SRR E S RS IIEIOR LA Safpicl ookl B FREINEC Gove

477y of thé?ﬁagoiﬂbddq:;xrodjpmﬂut(lyyléﬂm%?b@@sobta:hN\ARaM;OOM—Iz CDC13 ): 2.76-2.89

sy 4 187 P odlly, CoL8) o tha g8 B Ahoa Fhipes el Rrofdlp > 70 (=

7.31-7. 48 ( 317%48)IH), 349, 1 H)EL 68y, 3| 4.13 (1, 2H), 6.72 (d, 2H), 6.87 (d, 2H), 6.99 (d,

[2 (4- hydro%ﬁ? i%:f thio}-3-[4-(2-{4-
[ (et hyl sul |§b {S‘Pr xv} et hyl ) phenyl | propanoate To a solution of nethyl
4 2

2-({ 2-[4-(benzyl ox henyl]et hyI thlo -3
[ (et hyl sul (R ' iCYSERE {msyislfonyilery)- 0. 8rmol ) and
15mL dichl gf, ) i OF ! de (239ng, 3. 8m)l) and boron trifluoride
et herat e (54500, 6 JUN 2006 WO 037 051826 PCT/ GB02/ 05743 27 3.8mmol ) were
added. Ater 18 hours of stirring water was added to the reaction. The

ghaﬁ Fs wer ﬁ Matipd 282 ¢- hlythloxyiphcrﬁl)uhgl]mqc)#3a[sie(2v{z&s[(raethylaﬂfoayl)¢xmighenwyt}-h
i T
cvapor at ed SHERPRerURISRAoR; CIBREO IR AR i sl S M TR R, el 0 679

was obt ai nedH¥sandwatdr and coolcd on an ice-bath. Lithium hydroxide (9.4mg, 0.4mmo} } was

added. Water was added to the reaction mixture after 24 hours of stirring at room
15 temperature. The THF was evaporated under reduced pressure and the residue was
acidified with 1M hydrochloric acid. The water phase was extracted with EtOAc (x3), the
organic phases were pooled, washed (water, brine), dried (MgSQ,) and evaporated. The
crude product was purified using preparative HPLC (eluent: CH3CN / 5% CH3CN-
_ waterphase containing 0.1M NH4OAc) to give 74mg of the desired product (yield 97%) as

20 anoil.

"HNMR (400MHz, CDCls): 2.68-2.95 (m, 5H), 3.05 (t, 2H), 3.10 (s, 3H), 3.17 (dd, 1H),
3.47 (m, 1H), 4.12 (1, 2H), 6.70 (d, 2H), 6.86 (d, 2H), 6.97 (d , 2H), 7.12-7.21 (m, 6H),

25 PCNMR (100MHz, CDCly): 33.8, 35.1, 35.5, 37.2, 37.3, 48.1, 69.3, 115.6, 115.8, 1233,
129.3, 129.4, 129.9, 132.3, 136.2, 136.9, 142.8, 154.4, 158.0, 177.2.

(viii) (-)-2-{[2-(4-hydroxyphenylethylithio}-3-[4-(2-{4-

methvlsulfonyloxylphenoxylethyl)phenyllpropanoic acid
30
_The racemate of 2-{[2-(4-hydroxyphenyl)ethyl]thio}-3-[4-(2-{4-[(methylsulfonyl)-

oxylphenoxy}ethyl)phenyllpropanoic acid was separated into its enantiomers using chiral



s 'HNMR (400MHz, CDC13): 2.70-2.85 (m 4H), 2.91 (dd, 1H), 3.05 (t, 21!),
3.10 (s, 3H), 3.17 (dd, 111), 3.49 (m 1H), 3.68 (s, 3H), 4.13 (t, 2F3)N 2006
6.72 (d, 2H), 6.87 (d, 21-1), 6.99 (d, 2H), 7.10-7.22 (m 6H) (vii) 2-1

[ 2- (4- Hydr oxvuhenyl ) et hyl | t hi 01- 3-14- (2- 14-[ (et hyl sul f onvl ) oxyl -

phenoxyl et h ¢l Nnropanoic acid 10 Methyl 2- [

[ 2- (4- hydrox%y%ﬂgﬁ?ﬁ) ethyl]Jthio }-3-[4-(2-{4-[(nethyl sulfony? Ig% S 4(:afnoxy 1-
et hyl ) phenyl ] propanoate (105nmg, 0. 2mmol 28 was di ssolved in 6.5ml of a71

m xture of THE and water and cool ed on an ice-bath. Lithium hydroxide
(9.4mg, 0.4mmol ) was added. Water was added to the reaction m xture after
24 hour s of clgbinatograghyatA Clicalpak AL Hmiarmm.emmmsms) aedamamaufe'dnmnder

reduced press t he residu idified dro c acid.
The wat er ﬁ%@i@gg%ﬂ#‘g&%@a "Wg#%bi@ 6 &; ?‘%“‘ﬁ”%) ?iﬂ?(’s g'?é'gll wer e
pool ed, wasayeﬁnjema @iito tHY dolen, THE fivdelaiidpSdl “amsblﬁv@@%@uwweteme TiHer ude
product was purified u5|(1q%ﬁ]prepar ative HPLC (el uent: £ 5% CH3CN-

wat er phase BOAEG(Hi 8yvas TB"‘WECPHW >8P % FfEe PRUSAIIERLOR Warict
(yield 97% 00L | 320 3.05
(1. 2H) Z ftﬁlﬁd tc?l% 3@(?" oL 33 b‘("%l&lﬂé’@l%&lﬂﬁ@lﬁ?@me @ﬁo%@@ L,Q)H?zenﬁ'l.iﬁoél 70 (d.
2, 6.80 (dfom—yw@nka'rhe( thICZII-ﬂ))taHGh W& meagired py 2065°Csing 2 spa@mta(amm
CDC13): ﬁm 35.1, 35.5, 37.2, 37.3, 48.1, 69.3, 115.6, 115.8, 123.3,

129. 3, 129 129.9, 132.3, 136.2, 136.9, 142.8, 154.4, 158.0, 177.2. (viii)

(-)-2- 1 2- ( H NMR ¢SOPYERyTD)STHyT.k1-R2R J6EBTh) 669 (TH-d), 6.94 (2H, d), 6.69 (2H, d),

[(rethvi sul L90WAGULRNEAT Bl ) eIy PEGPERRI A A bhodhalli oot e of

oxy] phengxy} et hyl ) phenyl ] propanoi c acid was separated into its enantionmers
using chiral - 6 JUN 2006 WO 03/051826 PCT/ GB02/ 05743 28 chr omat ography. A
Chi r al pak ABxa&fpleB+ AS003 (336 x 100 nmi.d.) and ethanol/formic acid

100/ 0. 01% g 1415 By iRARTS: T8 Froh St pHBRgi.Ssol ved in
ethyhphenyllpropanoic acid

15 (i) [2-(4-fluorophenyllethyl]lethanethioate

To a solution of DMF (60m]) and thioacetic acid (2.1g, 28mmol), cooled in an ice-bath,
was added cesium carbonate (9.1g, 28mmol). The reaction mixture immediately turned
orange. 1-(2-Chloroethyl)-4-fluorobenzene (4g, 25mmol) was added, the ice-bath was

20 removed and the reaction was stirred overnight. The solvent was evaporated and the
residue was dissolved in EtOAc. The organic phase was washed (water), dried (NaSOy)
and evaporated under reduced pressure to yield 5g (99%) of the desired product as an oil.
'THNMR (400MHz, CDCls): 2.33 (s, 3H), 2.83 (t, 2H), 3.09 (t, 2H), 6.98 (t, 2H), 7.17 (m,
2H).

25 CNMR (100MHz, CDCl3): 30.8, 30.9, 35.3, 115.4, 115.6, 130.2, 130.3, 135.9, 160.7,
195.8.

(i) Methy! 2-{[2-(4-fluorophenylethyllthio}-3-[4-(2-{4-[(methylsulfonyDox ylphenox

ethyl)phenyllpropanoate

30 [2-{4-Fluorophenyl)ethyl]ethanethioate (96mg, 0.48mmol) was dissolved in Im! methanol

under nitrogen atmosphere. To this slurry was added sodivm methanethiolate (33.9mg,



and injected onto the colum. The first eluting peak was coll ected and
UV-detected. The product (4.1 g) was obtained with an enantioneric purjiNy?006
>99% The optical rotation was 5 found to be [a] 20D = -33 by di ssolving the
enanti omer in nethanol to give a concentration of 0.64 g/100m . The optical
rotati on wa d at 20 C using the sodiumline at 589 ‘'H_NMR (500
MHz, cosw)swg%%ﬂg’eﬁzz (6H, n), 6.99 (2H, d), 6.94 (2H, d)?C@’.@%@z"F%, d),
4.17 (2H, t), 3.46 (1H, t), 3.16 (3H, skp 3.13 (1H, dd), 3.05 (2H, t),
2.69-2.88 (5H, m. 10 Exanple 3

2-{12- (4- Fl uoroyhenyl ) et hvl|thiol-3-14-(2-{4-[(methyl sul fonyl)oxyl phenoxv} -
et hyl ) ohenvbl4ginaRnQifer 36 huld of birihg nledryf 2-umbaPRENYL )LL(RrikhRERaABE hi oate To

a solution of DW (60ml§ and _t hi oacetic acid (ZFH%%; 28nmol ), _cooled in an
i ce-bath, wagrhengay ckwbpheaylrepimrae £2000e: §48mpahrdisjolveria 2md SEBEN A xt ur e

i mredi at el y  g4eaneck m%ﬂ}%xtu&&%‘s@%@&@&ﬁ%ﬂt‘.)'4'“ uor obenzene (4g, 25mmol)

was added, the |Ice-bathwas 20 rem)vgad and t he reacti on was st_i rred
over ni ght . Thesawiny aas evapsrated apbtharesiflug mas dissol vedds Etfidec. he orginic phased i n

Et OAc. Th ' h dr i d ted
ander  eBuc S8° G IS5, 03 AHESTTSpl WipSiaea it ub 00 SHre, O0F 20700 G 1
"1 ThIMR ( 40@MHe; pudficit®in: byré}arafise HBHL, (ungBBgradientdf CH,CR./G%THCN213) , 6. 98
(s 87150 Hkdheoiensin HRABAS B gl st 115
[ch (|4-;| Eor 6191W| | (506MBi| CDtIisg%z.Sz-MO((ﬁ:iﬂ): Bﬂg&t ﬁﬁi)),suhf(lﬂﬁﬂlt),)mﬁdﬂm{)fxyl(é .
et hv nhen nr.Qoan_oa -(4- r e et hi oate :
0. 4Brmol ) vde e S8 aed GRS E oY Cetbr b CRbgels G ARSI Gr To't hi o
slurry wgs adged sodi um et hanet hiolate (33.9ng, - 6 JUN 2006 WO 03/051826

PCT/ GB02/ 05743 29 0.48mmmol ). After 30 mnutes of stirring nethyl
2-chloro-3-[4-(2-{4-[(nmet hy] su] fonyl) -

(iii) 2-{[2-(4-Fluorophenyllethyljthio }-3-[4-(2-{4- f(methylsulfonyDoxy]-
phenoxylethyhphenyllpropanoic acid

15 Methyl 2-{{2-(4-fluorophenyl)ethyl]thio}-3-[4-(2-{4-[(methylsulfonyl)oxy]-
phenoxy}ethyl)phenyl]propanoate (77mg, 0.14mmol) was dissolved in 2.5ml of a 4:1
mixture of THF and water and cooled on an ice-bath. Lithium hydroxide (6.9mg,
0.29mmol) was added. Water was added after 2 days of stirring at room temperature. The
THF was evaporated under reduced pressure. The aqueous phase was acidified with IM

20 HCI and extracted with EtOAc three times. The organic phases were pooled, washed
(water, brine), dried (MgSO,) and evaporated. The crude product was purified using
preparative HPLC (eluent: CH3;CN / 5% CH3;CN-waterphase containing 0.1M NH,Oac).
24mg of the desired product (yield 30%) was obtained as an oil. .
'HNMR (500MHz, CDCI3): 2.82-3.00 (m, 5H), 3.10 (t, 2H), 3.14 (s, 3H), 3.21 (dd, 1H),

25 3.52 (m, 1H), 4.18 (t, 2H), 6.90 (d, 2H), 6.99 (t, 2H), 7.13 (m, 2H), 7.16-7.26 (m, 6H).



oxy] phenoxy} et hyl ) phenyl ] propanoate (200nmg, 0.48mmol) dissolved in 2ml CH3CN
was added. The resulting m xture was stirred overnight. The sol vent- ivdBN 2006
evaporated and the resi due was di ssolved in Et QAc. The organi c phase s was
washed (water), dried (MJSOH) and evaporat ed under reduced pressure. Futher
purificatiogy@yspgRarative HPLC (using a gradient of CH3 G 5

wat er phase cont al ning 0. 1M NH4OAc) gave 82ng of the desired product (yield
3299 . 'HNWR (500MHz, CDC13 ): 2.82-3.080(m 5H), 3.10 (t, 2H), 3.14 (s,
3H), 3.22 (dd, 1H, 3.53 (m 1H), 3.72 (s, 3H), 4.18 (t, 2H), 6.92 (d, 2H),
.0 (t, 2H), 7.15 (m 4H), 7.23 (m 0o 4H). (iii) 2-{

f2-(4-Fl uorgohenyl)ethvllthio}-3-f4-(2-{4- f(nethylsul fonvl)oxyl -

phenoxy} et h?—]%‘—%ﬁ%%ﬁll-ﬁq%!ﬁ#onanoi c acid 3s Methyl 2-{

[2-(4-fluorg Pjﬂgﬂ thyl]thi 0}-3-[4-(2-{4-[ (met hyl sul fonyl ) oxy] -
phenoxy} et hyl') pheny ]propanoate (77ng, 0.14mol) was dissolved in 2.5m of a

(6 om, 0. cametii AR uiBhER nRsOATLEaOR A% 4R s6hohs, ek Y ot ©

room t enper gbek ﬁ:luthewefEH&maﬂawmmedmuaﬂarre feddced pr essur e. The
aqueous phase was acidified with 1M 20 HCl and extracted with Et CAc three

times. The organi c phases vvere pooI ed, washed (water, brine), dried (MySH)

and evapora ified using preparative HPLC
(el uent: O@%ﬁ%ﬁ- wat er phase Cl‘f)‘i;ﬁ aining O 1M NH4Cac). 24ng of the
desired pr Od.uﬁferﬂsylaﬁhﬁreag&ﬁ N&ﬁ?uﬂﬂiﬁsﬁl ﬂﬂ@ﬂP&S{aﬁl‘lUSW Restlitid En2{iédwere CDC13) :
2.82-3.00 (m 5H) Q)é (s 3.21 (dd, 11-1), 25 3.52 (m
111), 4.18 rpmwm“@fg Yaltpgiévﬂmeﬂ omNew E‘H}andﬁ*&lsb%m 2H), 7.16-7.26 (m
6H). - 6 JUN 2006 WO 03/051826 PCT/ GB02/ 05743 30 Bi ol ogi cal activity
For mul ati ons Conpounds were di ssolved in DVMSO to obtain 16 nM st ock
sol uti ons. BELUTINESFEYR CEL3tOCKTYRE @ONIDEIONEe further diluted in DVSO and
culture nedia. 5

U2-08, (Osteogenic sarcoma, Human) was purchased from ATCC, USA. Cells were

expanded and refrozen in batches from passage number six. Cells were cultured in
Dulbecco’s modified Eagle medium (DMEM) with 25 mM glucose, 2 mM glutamine or 4
mM L-alanyl-L-glutamine,10% fetal calf serum, at 5% CO,. Phosphate buffered saline

15 (PBS) without addition of calcium or magnesium was used. All cell culture reagents were

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

PLASMID CONSTRUCTS FOR HETEROLOGOUS EXPRESSION

Standard recombinant DNA techniques were carried out as described by Ausubel (7). The
20  Luciferase reporter vector, pGLSUAS (clone consists of five copies of the GAL4 DNA

binding sequence, S-CGACGGAGTACTGTCCTCCGAGCT-3", cloned into the

Sacl/Xhol sites of pGL3-Promoter (Promega). The SacI/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 PO4386) followed by an in-frame fusion to a
fragment encoding the nuclear localisation sequence from T antigen of Polyoma Virus.

The nuclear localisation sequence was constructed using annealed overlapping



GENERAL CHEM CALS AND REAGENTS Luci ferase assay reagent was purchased from
Packard, USA. Restriction Enzymes were from Boehringer and Vent polyanemg
from New Engl and Bi ol abs. to CELL LI NES AND CELL CULTURE CONDI TI ONS U2- OS,
(OCst eogeni ¢ sarcoma, Human) was purchased from ATCC, USA. Cells were
expanded an en in batches from passage nunber si x. I [
cultured i n%éﬁ%/&éﬁ%o, s nodi fied Eagle nedium (DVEM w th %-bﬁﬁw\é{%zﬁose, 2
mM gl utam ne or 4 nM L-al anyl -L-gl utampe, 10% fetal calf serum at 5% CO2.
Phosphate buffered saline 15 (PBS) w thout addition of calciumor nagnesium
was used. All cell culture reagents were from G bco (USA) and 96-wel | cell
culture plates were purchased from Wall ach. PLASM D CONSTRUCTS FOR

HETEROL OGOUSi gexPrlesgeonte singrishal pnktickibéndant DNA t echni ques were carried out

(ol one. consl st AP RT TR AAOE A ARG TR A o ediadtiEhBame ™
5' - CGACCGAG d¥ddi ] frorh Glafaderld Mouse PPARSChnt uMak ARl m&ae IPPXRY! wat PeR Of
pA.3- Pronmoter (Pronega). The Sacl Xhol fragnent carrying the UAS sites was

const r uct edamplhfiry as KraiBautd freghentpindglaet ioined lodks GAS4 DMNA Bingingssi on

vectors used ar.e based 0 Stratagene). Al vectors,contain an

FooRy | nd T Prrnens Henet B e o R Bl G st of B R AEPSREHUERD ani no
acid positeRTohfidde 19fsefi@halase accessi on nunber P04386) foll owed by an
in-frame fusion to a fragnment encoding the nuclear |ocalisation sequence
from T ant i §hnfodlowing expressig) yagtors werp ased e teansienigraasfegionsion sequence was
constructed using anneal ed overlapping - 6 JUN 2006 WO 03/ 051826

PCT/ GB02/ 057 i e-eotdes—e e '

43 —3t—otgom cky ends
(5- - CTAGCCCTOGEAGAAGAAACK ding domains from
human and nouse-RRAR x._ad £ . , R anplified as
Kpnl / BanHl frlagnents and o0 the GALA DNA}bi nding s domain
and the nucl eaaSGG@daFPsali on huepPARe. The Fdeferi®@5-§30al|l pl asmi d
constructs usgd——Were cofifrTmed by sequenging.
pSGGALmPPa murine PPARo. X57638, nt 668-1573
pSGGALIPPg human PPARY U63415, nt 613-1518
pSGGALmPPg murine PPARY U09138, nt 652-1577
o refers to nucleotide positions of data base entry used to express the ligand binding
domain.
TRANSIENT TRANSFECTIONS

Frozen stocks of cells from passage number six were thawed and expanded to passage

15 number eight before transfections. Confluent cells were trypsinised, washed and pelleted
by centrifugation at 270xg for 2 minutes. The cell peliet was resuspended in cold PBS to a
cell concentration of about 18 x 10° cells/ml. After addition of DNA, the cell suspension
was incubated on ice for approximately 5 minutes before electroporation at 230 V, 960 pF
in Biorad's Gene Pulser™ in 0.5 m] batches. A total of 50 ug DNA was added to each

20 batch of 0.5 ml cells, including 2.5 pg expression vector, 25 ug reporter vector and 22.5 ug

unspecific DNA (pBluescript, Stratagene).



The foll ow ng expression vectors were used for transient transfections:
vect or encoded PPAR subt ypesequence reference' pSGGALhPPahuman PPARaS?ﬁl?jfh@mﬁ
nt 625-1530 pSGGALnmPPamnuri ne PPARaxX57638, nt 668- 1573 pSGGALhPPghuman
PPARyU63415, nt 613-1518 pSGGALnPPgnuri ne PPARyU09138, nt 652-1577 10 |

refers to nyghg élgﬂe%% positions of data base entry used to ﬁ‘?ﬁ);ge | i gand
bi ndi ng donai n. NSI ENT TRANSFECTI ONS Frozen stocks of cells trom passage

nunber six were thawed and expanded to passage 15 nunber eight before
transfections. Confluent cells were trypsinised, washed and pelleted by
centrifugation at 270xg for 2 mnutes. The cell pellet was resuspended in

cold PBSto a cell concentratlon of ,about 18 x 106 cells/m . After addition
of DNA, t heA&sl ?’ecéfﬂg?féﬁﬁ@’i &%ls we ME‘UB&F@'&FGBHaW%é’ff?%Q O%Tﬁ“é/ﬂ i PYEM 5

0. 5 bat chago gl ARk g By Yoo e el ERAGTH SR My b T

cells, incl ommentg allo cellsal prcesa smdodqxtﬁtﬂrwcraﬁxcjxﬁ:ayadmpmw 3vdotusbeford 22.5 g
unspeci fic DNA ( pBI uescript, Strat agg .- 6 JUN 2006 WO 03/051826
PCT/ GB02/ 05¥3fitieqof jst eqmponads, insssayaford i ARCe thesellgedivg wen waplemenied with

concentrati d@gj 1 . :

appr oxi n%t e sz.,fg@%é% 9@’??@%\%?#%\/\%&1@ se 3%8%{14333&\9\2%{%%? g(gi.va Jriwlbyorder to

al l ow cel | sfam@ atid componens of ded (S ahessime:h&rcbﬂsutp@maﬁt&ms’%ﬁrﬁddwd a8-4 hours

before addjitjon of_test npounds E or PPAl the cell nedi um was
e FES e

suppl enent etPHRMEHOE5q0J8] qi'ﬁﬁa’%“é‘éi?t gljand 2p g ResRadAppletasal i n or der
to avoi d bagkgi Unih L%&Bb:é@tﬂegi'ﬂ 205408 ﬂTeEl‘Vwé}E 'aﬁ’deﬁoma(iﬁ'@m&mﬁfwag Q%t% . The

resi n-charcoal stripped produced as foll
heat - i nact i magastic RES:r al Pom tctmacremed ovenuigi5The Eilwﬁa@lay\m 1§Ktl$ wai G ade Anion

Exchange ey o and the TRSppine irSeAieais réhasted i 45 ity QReBE sdiBRY ON @
treatment, the FCS was centrifuged and filter sterilised in order to remove remnants of

charcoal and resin.

ASSAY PROCEDURE

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

test compound solutions for final doses.

After adjustment of the amount of cell medium to 75 p in each well, 50 pl test compound
20  solution was added. Transiently transfected cells were exposed to compounds for about 24
hours before the luciferase detection assay was performed. For luciferase assays, 100 ul of
assay reagent was added manually to each well and plates were left for approximately 20
minutes in order to allow lysis of the cells. After lysis, luciferase activity was measured in
a 1420 Multiwell counter, Victor, from Wallach.
25
Reference compounds
The TZD pioglitazone was used as reference substance for activation of both human and
murine PPARY. 5,8,11,14-Eicosatetrayonic acid (ET'YA) was used as reference substance
for human PPARcL



magnetic stirrer at roomtenperature over night. The foll ow ng day, the FCS
was to centrifuged and the stripping procedure was repeated for 4-6J50w,\§2(985
After the second treatnent, the FCS was centrifuged and filter sterilise

in order to renove remmants of charcoal and resin. ASSAY PROCEDURE 15 Stock
sol utions of_ conmpounds in DVSO were diluted in appropriate_concentration
ranges in ﬁ’é‘%t"gﬁs’fﬂ%t es. From nmaster plates, conpounds wePET/EBPUEEY in
culture nedia to obtain test conpound sglutions for final doses. After

adj ustment of the anount of cell nmediumto 75 | in each well, 501d test
conpound 20 solution was added. Transiently transfected cells were exposed
to conpounds for about 24 hours before the luciferase detection assay was
performed. For |uciferase assays, 100 | of assay reagent was added nmanual |y
to each well, and. Iat&s yere | eft for approximately 20 mnutes in order to
al | ow | ysi scﬁlFu\aHg“S@E PRYSRfter Iysis, luciferase activity was measured in

a_ 1420 Ml t fyel ol BBRbEEC s Wakle®la cohéptaldrfeiturdavBRbRbIRACS vapaitads The
TZD pi oglitazone was used’as reference substance for activation of both
human and werei desivéPjidy thefveragd ofivofer duesdnddpendennineasarcimgni KaNéAjubimgtiaonsed as
reference supstance for human PPARa. - 6 JUN 2006 WD 03/ 051826 .

bCT) GB097 05913 BHHEA D P ES VEEL APOiES? GRS TR P ES SHICFREERD val ues,
a concent r apdQBri&f 5&&&5&%}{@:&%@&&%Bﬁpédnaheﬂues\@éré'Fﬁtté@@%ﬁjnswﬁé Reaifthnved from
the average of two or three independent neasurenments (after subtraction 5
of the backgfbeamest componydcona¢nialion Fid spaluesoygse estigateddby linka iptercelatierage of t he

i mal [ ' bt ai ned . ... Val. I d
oai net ¢ nePrasst e AR Sareond bl e he bk bRTBRS o A B oo wor e

estinmat ed byhakini@ativiatidresteahaibyahe rdb@émeeompiimadat a poi nts and cal cul ating
the concentration required to achieve 50% of the nmaximal activation
obt ai ned®by the reference conpound.

The compounds of formula ] have an ECsp of less than Sumol/l for PPAR and particular
compounds have an ECsgp of less than 1.0umol/l. Additionally in particular compounds the
ratio of the EC5p (PPARY) : ECq PPAR) is greater than 25:1. It is believed that this
ratio is important with respect to the pharmacological activity of the compounds and to

ts  their therapeutic profile.

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

20



10 The conpounds of formula | have an EC50 of |ess than 5nol/1 for PPARcz
and particular conmpounds have an EC50 of less than 1. Oml/I. Additl ?@*MM5
in particular conpounds the ratio of e EC50 (PPARy) : EC50 (PPARC)
greater than 25:1. It is believed that this ratio is inportant with respect
to the pharmacol ogi cal activity of the conpounds and to is their therapeutic
profile. In addition the conpounds of the present invention exhibit inproved
DVPK (Drug Metabolism and Pharnacokinetic) properties for exanple they
exhibit inproved netabolic stability in vitro. The conpounds al so have a
prom si ng toxicological profile. 20 34 CLAIM5S 1. A conpound of formula I 5
CO2H - 6 JUN 2006 | wherein Rl represents chloro, fluoro or hydroxy as well
as optical isomers and racemates thegagfqas well as pharmaceutically
acceptabl e salts thereof. 2. A conpound sel ected from 10
2-{[2-(4-chl orophenyl )ethyl]thio}-3-[4-(2-{4-[(methyl sul fonyl) oxy] -

phenoxy} ef.hyA rehgsutld dfrfepaneic acid; 2-{

[ 2- (4- hydr oxyphenyl ) et hyl ]t hin}- 3- [4 (2-{4- [(nethylsulfonyl)oxy] phenoxy}
et hyl ) phenyl ] propanoi ¢ acid; and 15
2-{[2-(4- quorophenyI)ethyI]thlo} 3-[4-(2-{4- [(nmethylzs
phenoxy} ethyl)phenyl] propanoi c acid; and pharnaceuti

thereof. 3. The conpaund (O -2-{[2-(4-chl orophepy
20 [ (met hyl sul f onyl ) phend
7
SO,CH,

» I ) oxy] -
acceptable salts
hi 0} -3-[4-(2-{4-
aci d.

wherein R’ represents chloro, fluoro or hydroxy as well as optical isomers and racemates

thereof as well as pharmaceutically acceptable salts thereof.
2. A compound selected from

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

15 2-{[2-(4-fluorophenyl)ethy!]thio}-3-[4-(2-{4- [(methylsulfonyl)oxy]-
phenoxy}ethyl)phenyl]propanoic acid;

and pharmaceutically acceptable salts thereof.

3. The compound (-)-2-{]{2-(4-chlorophenyl)ethyl|thio}-3-[4-(2-{4-
20 [{methylsulfonyl)oxy]-phenoxy}ethyl)phenyl]propancic acid.

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

25



4. The conmpound (-)-2-{[2-(4-hydroxyphenyl)ethyl]thio}-3-[4-(2-{4-

[ (et hyl sul fonyl ) oxy] - phenoxy} et hyl ) phenyl ] propanoic acid. 25 35 --%:} 006
2006 5. A pharnaceutical fornulation cgprising a conpound according to any
one of clainms | to 4 in adm xture with pharmaceutically acceptable

adj uvants, diluents and/or carriers. 6. The use of a compound according to
any one of clains 1-4 in the manufacture of a 5 nedi canent for the treatnent
of lipid disorders (dyslipidem a) whether or not associated wth insulin
resi stance. 7. The use of a conpound according to any one of clainms 1-4 in

the manufact y ﬁaﬂac&tie@%ﬁggﬂg ]pI)rﬁériéiﬂfg%{nﬁ?é@ﬁ%cgﬁiﬂgzﬁ%ﬂ ofl 8??1&@% to 8.

A process 'to prepareé conpoun r Ing a tonpound o mul a

111 R CORA id adhixedie GAithPhatfiackatiedl§\dcOdptdtite SBhVAHed dalchts SRT/GSQR s Rz
represents a C _6al koxy group with a de-protecting reagent which is a
hydrol ysing agent. 1s 9. A conmpound of fornula Il COR2 Il wherein Rl is as
previ ousl§ dBEsouse lo€d camgotit] 2ceprdagetotaty anedf Aainksoky igtheupanuFscture @ dUN 2006
10. A pharmgceutical conposition . conprising . a.conpound as clainmed in any one
of cliai miedicgment frdhe rpalmept @ﬁlpa étSH@ferSt(Héﬁlwp@mml:WBaB?ﬁormaesspgataé eful in
t he treatmgnsgfingégﬁa%gers associated wth the devel opnent and progress of
at her oscl erosi s. . A pharmaceutical conposition conprising a conpound as
claimed in any one of <clains 1 to 4 conbined with another peroxisone

lif -activated t
protiter a;.orTl'?eCusle\()?a?:omE)(e)gne ac(():gn%ing to any one of claims 1-4 in the manufacture of a

medicament for the treatment of type 2 diabetes.

10 8. A process to prepare compounds of formula I reacting a compound of formula II
1

R
0O /\/O/
O L
2
(I) COR
SOZCH3 I

in which R'is as previously defined and represents R* represents a C;_salkoxy group with

a de-protecting reagent which is a hydrolysing agent.

15 9. A compound of formula II
R
O /\/<j|/
/@/ \m
2
0o COR
I

SO,CH, ;

wherein R! is as previously described and R? represents a C.salkoxy group.



nodul ati ng agent. 12. A pharmaceutical conposition conprising a conpound as
claimed in any one of to claims 1 to 4 conbined with a chol esterol ~lgowsy 00
agent. 13. A pharmaceutical conpositi o conprising a conpound as clained in
any one of clainms 1 to 4 conbined with a 3-hydroxy-3-nethyl gl utaryl
coenzynme A reductase inhibitor. 15 14. A pharnaceutical conposition
conprising a conpound as clained in any one of clains 1 to 4 conbined with
atorvastatin or a pharmaceutically acceptable salt, solvate, or crystalline
formthereof. 15. A pharmaceutical conposition conprising a conmpound as
claimed ijp, any rosuvastatin or a

one of t20 cOI ai e 1 to 4 conbi ned V\édth \ a
phar maceu F calt PETESY 581%%%15’( PEPREFIE £EOTRO ?Snﬁf’: ‘B4 E8nfbosi ti on
CONpr i Si NGaithsAABAUSREDIRS WHIRh ARk ritRerAFNtie !ageoﬂrafmat & e R /-&&gﬁ%&m%}m ned with

an ileal bile acid transport system inhi bi 25 17. armaceut 1 cal
conposi t i disorders assdeiagdtwiticthaidevel Gpmdre agd proghess of athbrobéle®siaci d  transport
systeminhibitor is selected fromone of:
1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-net hyl t hi 0- 8- (N-{(R)- 1" - phenyl-1"-[N -(carb
oxynmet hyl ar banoyl thyl}.. . . .
oat barfoy! Weh BRgFSIcRT SoNcsition ramprising asamagpnd a5 dpigd in any one of
1, 1- di 0 Q-1 Ui bR PR Aot er Bk ROk e kY
(car boxynet hyl ) car bam%yld] -4- F¥1y0(}lrzeor y{)dg(nézoy }lggr eéﬂr}%r&fc%tatﬁg&y eP%?SS, 4,5-tetrahyd
ro-1, 5- bhaodgditivigeapept. ne; 37 - 6 JUN 2006 1, 1
- di oxo- 3, 3-di butyl -5-phenyl -7-met hyl thio-8-(N-{(R)- 1'-phenyl-I"'-[N -(2-
sul phoet hyl ) car banoyl | met hyl } car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro- 1, 5-
benzot hi a@p%ns' . .\t . . . .
1, 1- di oxotB-DHPYTISSH ] oRRgsHianfeompriseRAompognd ey fimed)in £0Y BRGOL | - 1 - [ N - (
2- 5 sl RBRKOMEMORRAARRIIRE LA GAL RARBITEHROXY) - 2. 3, 4, 5- tetrahydro- 1,5-
enzot hi azepl ne;

1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7-net hyl t hi 0- 8- (N-{(R)-a-[ N - (2-sul phoet hyl)c
ar banoyl ] - ) .

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

claims 1 to 4 combined with a 3-hydroxy-3-methylglutaryl coenzyme A reductase

inhibitor.

15
14. 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, or

crystalline form thereof.

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

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

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

claims 1 to 4 combined with an ileal bile acid transport system inhibitor.

25 17. A pharmaceutical composition according to claim 16 wherein the ileal bile acid
transport system inhibitor is selected from one of:
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-1'-phenyl-1'-[N'-(carboxymethyl)
carbamoyl]methyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- {(R)-a-[N"-

3 (carboxymethyl)carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;



4- hydr oxybenzyl } car banmoyl net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi ne;
1,1-di oxo-3 -butyl-3 -ethyl-5-phenyl-7-nethylthio-8- (N { (R)-a- - 6 JUN 2006
[ N -(2-sul phoethyl) to 37

car banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-t etrahydro- 1, 5- benzot hi
azepine; 1, 1-dioxo-3-butyl-3-ethyl-5-phenyl-7-nethylthio-8-(N{

(R -a-[N -(2- carboxyethyl)carbanoyl ] benzyl} carbanoyl nmet hoxy)-2,3,4,5
-tetrahydro- 1,5- benzothi azepi ne;

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

car boxyet hitdixerhndiptyl-rhspat-émabvidie-BdAr HRody Phestird [N =@: 3, 4, 5-t et rahydro

1115d| g)?(r)'s-%l ﬁh@hﬁ%ﬁ?ﬂéﬂ%??x}im%th %Jﬁgahry?xpc})_flrr?g{lwg/cpz){%,ﬁé,%:ce(t@{«zr&;I_,%-_ [N - (5-car boxype

ntyl) benzothiazepine;

car banoyl ] benzyl | net h -2,3,4,5-tetrahydro-1,5-b t hi i ne;

AL T bk TR R R S R P
b t

Denoyl S coiipeonERihofiyeyl) crbamovimethox) 334 Sretabydro-L S

- di oxo- 3, ®ndéthiatzgping- phenyl - 7- met hyl t hi 0-8- (N f

a-[ N - (2-sul phoet hyl ) car banoyl| g -2- fluarobenzyl E '

car bany | hitaey3.3 dibutyl; Sphesiy}-4myehthio-8-(eHRdtn] MA@pnirhoethylgarbamoyl]-

i a‘ ?z(% ?E‘?—Hﬁ%‘laffgn;?;ﬁéyﬁﬂiﬂﬁilggﬁ%hfozyﬁg,m,@-{e@aﬁ},—rcﬁf)-(ll,\g—bénzg&éz%ﬁine;

g ar boxet hyldisat PBa@ B BB NSYpHea R RATEAIRL. BOXYAR ZaN-(2stiphb@hygr o- 1, 5- 25
enzot hi azepi ne;

1, 1- ditox ccaghamayil jodrhydroByhemaply tarbameylmgthon)y b2 8.4 NietiaRydra- I, NberaRyhigzepingdr oxy- |
b eC2DOxY ] ISR DRI PSR AR A ) oo o et ranydro- 1, -

benzot hi a

2yl oy R L e S RN EB DR et s (9 AT (R ¢

car banoy| beneothiaz¢mve;banoyl net hoxy}- 2, 3, 4, 5-t etrahydro- 1, 5- benzot hi azepi ne;
38 - 6 JUN, 2006

1, 1- di oxob-Bdmmoyd.3-ditutrls3-rhenyrdmysthyithied i {®)6-BY (R { a- [ N - (car boxynet hyl ) ¢

3007, Lo BRI Bl i BABOT st v
( (et hoxy) gemedthiazggihgsphor yl - net hyl ) car banoyl ] benzyl }

car banoyl met hoxy) -2, 3,4, 5 )
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{(R)-o.-[ N'-(5-carboxypentyl)

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

20 benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{a-[N'-(2-sulphoethyl)carbamoyl]-2-
fluorobenzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[ N '-(R)-(2-hydroxy-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

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

30  l-carboxyethyl)carbamoyl]-2-hydroxyethyl}carbamoyl)benzyljcarbamoylmethoxy} -
2,3,4,5-tetrahydro-1,5-benzothiazepine;



tetrahydro- 1,5 -benzot hi azepi ne;

1- di oxo- 3- butyl 3-et hyl -5-phenyl -7-nmethylthio-8-(N-[ (R)-a- (N - {2'-6JUN2%6
(hydroxy) (met hyl ) phosphoryl] ethyl} 133
ar banoyl ) benzyl ] car banoyl net hoxy}- 2, 3, 4,5- tetrahydro- 1, 5-benzot hi azepi ne;
, 1-di oxo-3, 3-dibutyl-5 -phenyl-7-nethy|thio-8-(N— { (R-a-

[N -(2-nmethylthio-l- io carboxyethyl)carbanoyl ] benzyl}

car banoyl met hoxy) - 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-[ (et hi;ll Jdfetoh3-btyl- ﬁ#edgp-h?epheln}/l -pmieghylthio-8-(V- {a-[N'-(carboxymethyl)carbamoyl]

car banoyl I car.banoyl hox 2, 3,4, 5-tetrahydro-
1, 5- be n>z/ %%iz}é]ﬁéﬁ{’ X}H >63(])’) 2,3,4,5- te%r g’ {Jenzothlazeplne Y

1, 1- di oxoy §§ﬁory Fﬁ% B t@h%"ﬁ/ﬂen?rﬁﬁ%{e%ﬁhmﬁ(ﬁ{{ol\‘[MR) a- (N -{2-[ (et hyl ) (hyd

roxy) phds

car banoy| aetﬂah»dﬂahmmmmidrpmb&mwdrmm]ﬁehzgﬂ }&rkantoylgkihaky)d?,9-4,5-

1, 5- benzot hi azepl ne; di oxo- 3 di but yl phenyl - 7- met yIthl 0-8- (N
{(R) - at [ (‘rirehydrq-d.onkanmgthiagepiReny| - | - car boxyet hyI ) car bamoyi ] benzyl }

(iarlbglrrgﬂ)frg déoq%y% %‘943 é‘@% né}fe% Mﬂ'é’%ﬁ%laélé“zgﬁﬁm%% Q—a[ p| ?(23 sul phoet hyl ) carb

anoyl | - 4-1 H&Gﬂé}%ﬁ?‘b@ﬂﬂyﬂl}osphoryl ethyl} carbamo lbenzyl{carbamoylmethoxy} -2,3,4,5-
car banoyl net hoxy 5-tetrahydro-1, enzot hi azepi ne;

1, 1-di oxotet;alwdm “Bufthanzethismepipe;- 7- met hyl t hi 0- 8- (N-{ (R) - a- [N ((R) - 1- car boxy- 2-

e S SRR e SR BRI b, SRR RURG) -2 348
(1 )1 diy X OgaBwokyeihBEdtbarmo AR 1} dar BEASIMb N Ry 82,6 M, d-{eRhn farb ¥, 4-( S) - 1- car boxy- 2-
hydroxyprhqmgzbt)ltaﬁc}luamyl] 4- hydr oxybenzyl } car banoyl met hoxy) - 2, 3, 4, 5-t et r ahydr
- 1,2,5 t

1 a0 ool ST by r L Ray 7 sy En RO Y B et YD 1- car boxy- 2-
3

mce)t hyl pro% 7 ho %eﬂr%l}ﬁrb%nwgi iggoéﬁzy Jcar amoKIIfnetho 8?( 253 %Sgetﬁahgdt et rahydro
-1, 2, 5- bb,ﬁ-zlmhinthndz@nmpl ne; 39 - 6 JUN 2006 1, 1

-dioxo-33d|but | - 5- phenyl - 7- et h & g ) (l&S)-
1- car boxyb tdg,(p}so 3- dlbutyl -5-phenyl-7-met ylthlo 8 {N- (R)-a-(N"-{2- [(methy Whydroxy)

phosphoryl]ethyl }carbamoyl)-4-hydroxybenzyl]carbamoylmethoxy}-2,3,4,5-tetrahydro-

5
1,
[

c
1

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

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

25 1,2,5-benzothiadiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N-((5)-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-carboxy-2-

10 methylpropyl)carbamoyl}-4-hydroxybenzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine;



car banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1, 2, 5-
benzot hi adi azepine; 1, 1 -dioxo-3, 3-di butyl -5-phenyl -7-net hylthio-8-(N

{(R-a-[N-((S)-1-carboxypropyl) 5 - 6 JUN 2006
car banoyl ] benzyl } car banoyl nmet hoxy) - 2, 33%4, 5-t et rahydr o- 1, 2, 5- benzot hi adi azepi

ne;
1, 1-di oxo- 3, 3-di butyl -5-phenyl -7-nethylthio-8-(N-{(R)-a-[ N-((S)-1-carboxyeth
yl)
car banoyl ] benzyl } car banoyl nmet hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 2, 5- benzot hi adi azepi

Eel dihog ol-5-dioxgrhindiury -1 aksnyl-7 oy e -BHNo { QN R)-lacarbexybatyll - car boxy- 2-
o barmoyl SRR LSRR LEREN b methox)-2 3 4 S etrabdigeh 350 nes 1, 1

- di oxo- 3, @ndothiatidzefmnghenyl - 7- net hyIth| 0- 8- (N

{(R)-a- [N-izj sul phoet hyl ) car bano L
4- hydr oxyb&digxoy £é‘|dﬁ%rﬂyﬁ) ﬁhﬁfﬁbﬂsﬂ}ﬁ ylghia- 8 M- ER) ()41 -carboxypronybhi adi azepi n

car béx;lle?‘!l'n fhio SHhoigs nﬁ’l?f“f%z?nhoyﬁﬁeeiﬂx ) rngﬁ}%h% i 3 N R Bnd Al S - 1

b I t
a1 eyl DEGA At Sphayt P auds205x 5 e ke e

(R) -a- [Nc(a(rlra)noyl]bam@}o;rt@mqrbnmm}mbhﬁsztbt;raiamibramﬁyﬂ -birenthyddiazepine;

Ea%bf;‘.”ﬁit e s Sy et B B U L R SR [ N ((9) - 2-
car Lﬁiielwd@ggf%m iPrmoyilbseyiepbamoyimsthoxy) 324 itahvdror i) -2, 3, 4. 5.

tetr ahtydrlmniotmaﬁfalaqmmt h| ad| azep| ne;

1, 1-di oxo- 3, 3- di but yl en 7-net hyl t hi o-8 a- [ N- b 2-
et hyl pr oG DAY BRIy By EHerSy N Rt 5 salphoesbliaroamptio- 1 3. 5.
benzot hi

117D oxorHPEBRREryFehbamoyimethoxy):d 3 S eabydrosd 2.5 benzotbiggiogagined cor oy pro
pyl) carbmmdob %Mﬂyloscpb@iywlxﬁethyltmo 8 %V_{(b) -a-[N-((S)-1-

car banoyl met hox t et r ahydr o- enzot hi adi azepi ne;

1, 1- Di ox ocaz;b@yq%MUczy‘bmaoxdhéﬂywdrmymwlcanbamoshxﬁqthqwg)ﬂ S-tetratfydroc RR,52- ( S) - 1-

hydr 0X W%S 4- d| dr .oxyphenyl ) prop-2-yl] carbanoyl }
- 4- hydr ox %@ﬁﬂd 5 B%rm)yl met hoxy] 30 2,3,4,5 -tetrahydro- 1,2,5

- benzot hi pgi@aePI BRibuA-5-phenyl-7-methylthio-8-(N- {(R)-a-[N-((R)-1-carboxy-2-
methylthioethyl)carbamoyl]benzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine,
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N- {(S)-1-[N-((S)-2-hydroxy-1-

20  carboxyethyl)carbamoyl]propyl}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-
methylpropyl)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;

25 1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-ca-[N-((S)-1-carboxypropyl)
carbamoyl]-4-hydroxybenzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine; |
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[ N-((R/8)-a- { N-[1-(R)-2-(S)-1-hydroxy-1-
(3,4-dihydroxyphenyl)prop-2-yl]carbamoyl }-4-hydroxybenzyl)carbamoylmethoxy]-

10 2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;



- 6 JUN 2006

1, 1- Di oxo- 3, 3-di butyl -5-phenyl -7-nethylthio-8-(N-{(R)-a-[N-(2-(S) - 3-.(8?%&1”%?
)-5-(R - 2,3,4,5, 6-pent ahydr oxyhexyl ) cgy banoyl ] - 4- hydr oxybenzyl }

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

1, 1- Di oxo- 3, 3-di butyl -5-phenyl -7-nethylthio-8-(N{(R-a-[N-(2-(S)-3-(R-4-(R
)-5-(R)- s

2,3,4,5, 6-pent ahydr oxyhexyl ) car banoyl ] benzyl } car banoyl nmet hoxy) -2, 3,4, 5-tetra
hydro- 1, 2, 5-benzot hi adi azepi ne; or a pharnaceutically acceptable salt or

sol vat e t h@fmoko-G3-diblyht hehyls+atetteylthl-8-(N-{(R)-a-[N-(2-(8)-3-(R)-4-(R)-5-(R)-

2,3,4,5,6-pentahydroxyhexyl)carbamoyl]-4-hydroxybenzyl } carbamoylmethoxy)-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepine; and
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[ N-(2-(S)-3-(R)-4-(R)-5-(R)-

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

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



