WO 03/ 051826 PCT/ GB02/ 05743 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 prewenw/osmszenti on relates to certain novel PCT/GB02/05743

3- phenyl - 2-aryl al kyl t hi opropi onic acid derivatives, to processes for
preparing such conpounds, to their thelutility in treating clinical
conditions including lipid disorderiw%dﬁsli i dem as) whet her or not

associ ated with JRRENY2rARYIALINS HAPBRGPKAVICA{IPRERIYATIVES of the

met abol i ¢ syndrone, t ASBERDTEHVEANTAGONISTSKHT BPARtALPHASe and to
pharmaceutical conpositions containing them 10 Background of the invention
The netabolic syndrone including type 2 diabetes nellitus, refers to a
cluster of nmanifestations including insulin resistance with acconpanyi ng
hyper i nsHi¢ld aéthcanveptesi bly 15 type 2 di abetes nellitus, arterial
hypertensi on, central (visceral) obesity, dyslipidaem a observed as
deranged lipoprotein levels typically characterised by el evated VLDL (very
| ow densi i | i At | : ! HDL ( hi gh
densi By TSP RE R et e e S B AR5 e
epi dem oldegi&iles 16 pRZESEs frpréatHemhednipdahds, fckhyir ehealtBityvir theatiagul i n
resistance run a greatly increased risk of cardiovascular norbidity and
mor t al i t yelinigek comdifiopsifncdinggipid diserdepsoldaslipidamins) vehether ennetragsosiateskwith | n
type 2 di.abetes .nellitus atherqsclerosis related conditions cause up to
80% of  allNoUBAEancs ang Rihg] AMCHatifan PLR e ThoRG sy @ ROt HER e
to incre i i I b VA L Mhai I S M the netabolic
syndronquﬁéﬁe{ﬁﬁﬁgg?%”dégtpﬁg@?c% ﬁe/daggosql?bpsilt agrbn&gsl\?\mgct é.hin's considered to
causeiot he accel erated progress of atherosclerosis. However, currently this
is not a universally accepted diagnosis with well-defined

phar macotBaskgmesnd pithe Hiyieption ons. 30 The S-enantionmer of the conpound of

formula C bel ow WO 03/051826 PCT/ GB02/ 05743 2

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

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

lipoprotein) concentrations and reduced fibrinolysis.

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

conditions cause up to 80% of all deaths.

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

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

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



OH S/ 0 OC 2-ethoxy-3-[4-(2-{ 4-nethanesul fonyl oxyphenyl }

et hoxy) phenyl ] propanoic acid, is disclosed in PCT Publication Nunber
W99/ 6280 o3loss2€onpound is reported to be a nodul at or @eCTmGBKRNFEGNE
proliferator-activated receptors (PPAR, for a review of the 5 PPARs see T.
MWIIlson et al , J Med Chem 2000, Vbﬁz43 527) and has conbi ned

PPARa/ PPARy agoni st activity (Structure, 2001, Vol 9, 699, P. Cronet et
al). This conpound is effective in treatlng conditions associated with
insulin resistance. Surprisjngl 2L i es, of conpounds has now been found
whi ch are sel ective PPARa s Do i @ion of the invention The
present invention providef OS O/ CO2H
SQ2CH3 | 15 mhereiQPRK) epre ‘ 0 ﬁ@droxy as well as
optical isoners and aﬁenates t hereof as well as plharmaceutically
acceptabl e salts, prodr&bs sol vates and crystallifé forms thereof. 20 It
w il be appreC|ated by those skilled in the art the conpéunds of fornula I
contain an  optjca active centre refore can exi st .as enantioners
whi ch cad SPXye}s @% mgthangrul{oRyIBEw ea»zli?tﬁo’rx)w@y RIOPARUG A¢ifiaf nost, i f
not all dgao%&ﬁmféqr vﬁﬁneaeén NRbEOWRSNEER 79 Thid QJIlefﬁd'ls fe?%h&% HeM one
enantloner elther the S or the R enantioner or the (+) (-)

03/ 05182 énddGiat@Rd pL5iRdRe poliferator-activated receptors (PPAR, for a review of the

5  PPARs see T. M.Willson et al , J Med Chem 2000, Vol 43, 527) and has combined

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

compound is effective in treating conditions associated with insulin resistance.

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

10  modulators.

Description of the invention

The present invention provides a compound of formula I

l
SO,CH,
15
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 (-)



enantiomer. The enantioners which are nore active in the assays which are
described later are preferred forns of the present invention. It wll be
under st oo@otoaasisthie present invention includes all m xtures/GHo2obi4s active
enanti omer with the other enantionmer, for exanple the racem c m xture,
which is a useful internediate for thed active enantioner. 5 The active
enantioners may be isolated by separation of racemate for exanple by
fractional crystallization, resolution or HPLC on a chiral colum (for
exanpl e anantiRimeal PelenTvionprowbich@remRImMAsive i the uaﬁsays vhich argeserghad\ater

enati oner chir t g materials
under con%ptn?%ngg\%rfnéﬁfwelHresﬁg&m?:'%rﬁ?s@ ggﬂrlz)gém&a’rs Ehas)th% E%Stﬁ*éfl sation, or
by deri vaiveaaér moludes 411 @ixaives af thieageatnaniiomet e/imfidxstﬁ&rangntmrﬂa fesed in
this specification includes derivatives of the carboxylic acid group which
are conve¥arerie the racemifmikturg ahighcis papeiyl miermediate fopths P FRPBIRSA i ¢ aci d
group_or a salt or conjugate thereof. The term "prodrug " al so includes
derivatives of the is hydroxy substituent (when Rl represents hydroxy)

whi ch ar E‘heam/\eretneniidmeranmymmﬁolatecphy sdpatdtian lof rageinatedor; exantpte hyhe hydr oxy
group or _a sal r ugat e t here t shaul d be nder stood that, whil st
not bei n§f aﬁt&mijcrwa Jb‘?‘&resﬂunpgob maﬁﬁc%g’ﬂ’( T eXHAPIE A j ity

associ at eghiiphk™ RS 2950&@0 eSlBmAS. | ARSmbfi R e A6 EndibieA mAyse maPeynd of
formula | |nto whi ch the prodrugs are converted. Prodrugs can be prepared
by rout i nkiratsyhibes$ ﬁglyl ohehl stOngvmateirialst undecenuditions wihish wifll ppasee skill ed

in the art. Var.ious prodrugs of, car.bo and...h known in the art.
For é%anﬁ?cggns@ilogﬂﬁﬁp ?ﬂlflga %ebylc%gtvf@%‘gon Lh. aycgl i%g‘?’eélﬁ of Prodrugs,
edited by H Bundgaard, (Elsevier, 1985) and Met hods in Enzyrml ogy. 42:

309- 396, edlted by K _Wdder, et aI (Academ c Press, 1985); b) A Textbook
of Drug (DBgicym ‘DEHIERY as Bisddnthis W{f@atlwnkwég%wmv%a}féwwyhg501;11

Bund - d d
o 115 108" pgBFetop Rl AU ARLL LA B Atb e E e 57375

(1992); dyoup. orBLsrahlgﬁaamjugaai thaﬂeof The iernatprodruphiatsodndudds dativineenths, 77: 285
(1988); and e) %’ m P?arm Bull, 32:692 (1984} 30 The
abov e’ doBYweRY §u%st1ftt9nte(“a}ee Rhé?IEFWHFS SFey Whish a5 Corypredmamammal,

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 I 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, et al., Chem Pharm Bull, 32:692 (1984).
30 The above documents a to e 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



In vivo cleavabl e esters are just one type of prodrug of the parent

nol ecule. An in vivo hydrolysable (or cleavable) ester of a conpound of

t he for mave ogloyisehat contai ns a carboxy WO 03/051826 PCT/ BBAZIEW2/MH4R3 4 or a
hydroxy group is, for exanple, a pharnmaceutically acceptable ester which is
hydrol ysed in the human or ani nmal body‘to produce the parent acid or

al cohol . Suitable pharmaceutically acceptable esters for carboxy include
Cl- 6al koxynmet hyl esters, for exa met hoxynet hyl ; C1- 6al kanoyl oxynet hyl
esters, Poahpdarpwup pi, ferl exginpley arp nﬁmacetélcelm preepighle esigr whish is

B O BA RO R R R P BlSs o B AP P YS! -
5- met hyl parfracélitioxio) &itegtablleyieRtifbytarbaydndlidéal. gabw@aremmydtmyfet hyl esters,

for exanple, 1-net hoxycar bonyl oxyet hyl : and may be forned at any carboxy
group i nexarep embwaaethﬂf NP YRS BH, cSikg. fof sxppple pyaloyipxymetyfor

cl eavabl g?rltgﬁﬁ'&ﬁ rest ég%‘}UBkaBQYc%fboh ﬁ)x%@SUC Tedidrs( fok ¢ %at le CPES{C%H%%yla

hydr oxy up i nc Utle rnorgani c es as phosp ers

(i ncl udi ngbp:h}dsmdryda,rﬁ Bhdioxolent2- onﬂmt:ényl;@stam,cfoaemyﬁln@mhthy] 1,8t hers and

rel ated ouynds a result of the Vi VO hydrol sis of the ester
br eakdowﬁ"’t"B e@r%?%“lt’ﬁéthygéfléﬁ‘ﬂ 6%%‘1'3'8%‘?0@@8%}@1 CHCLSnOr 8§a16? a- acyl oxyal kyl
ethers i n%&ﬂ@xﬁ%bmwy&m%d%&& be2fofmEl BB HafJoR P ity iR Xbe JORIMANYs A

sel ection of in vivo hydrol ysabl € ester formng 15 groups for hydroxy
i ncl ude af ttmmymtlomeni’zwlwvm‘rvé@}'@bbt(yt cleanabled bster Qfmmm@n@oﬁlﬂheand

heny] b bopat
G al k1 chrutet SRR RS e B ok PR BT S pRophaegi ve
car bamat gsirs (ﬁbﬁhmgl ;ﬂxﬁkﬁlﬁaﬁﬁfkﬁé cyeBélest&dy mﬁgﬁbwalkﬁwﬁm £ rélhted

substituents on benzoyl i nclude norpholino an erazino linked froma
ring nit p@gmuralwhmh@aareasrétcpfyh@n@lmbxdpolwspﬁtéles*steobreakdqmsrptglmhef t he 20

b | Th :
o RS AT i T LB S g TR,
that is, ZtMHet%@&of&ﬂbxf 2o xly SAREILEASIE ih Ofvo HyldFFtgsabRWeter EdpRigl he' r

respective EC50 ‘for wherein the EC50s are neasured and 25 cal cul ated
as descr gbmps for lwﬁeaxassceh}@ dlsaneyl, benzolyl, pherydapetshand Tuhstivgaddwonedd and f or nul a

| are pO eny ace{'}'&j eox?'ga{rl)onyl (to give alkyl carbonate esters), dialkylcarbamoyl and

N-(dialkylaminoethyl)-N-alkylcarbamoyl (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 ECso for PPAR« is at least ten
times lower than their respective ECso 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;



Speci fic conmpounds of the invention are: 2- {

[ 2- (4-chl orophenyl )ethyl Jthio}-3-[4-(2-{4-[ (et hyl sul fonyl)oxy] 30
phenoxy} evbyBpisenyl | propanoi ¢ aci d; preferably either theciRBo2esaBati oner
or the (S)- enantioner; WO 03/051826 PCT/ @B02/05743 5 2- {

[ 2- (4- hydroxyphenyl)ethyl]thio } -3-[45-(2-{ 4-[ (et hyl sul f onyl ) oxy] -
phenoxy} et hyl ) phenyl ] propanoi ¢ acid; preferably either the (R)- enantioner
or the (S)- enantioner; 2-{ [2-(4- f1 uor o henyl ) et hyl ]t hi o}-3-[ 4- (2-{4-

[ (et hyl Qtil[imb@h@xyl}heﬁybdztbmldim)}}ei [W(Zytﬂﬁ&ﬁwl]mxlfpamb@w]am d; preferably

ther th
[2- (4 chPOFSHisi Y JRengreririg s oo BB A SORE (R epbacies gy e -
phenoxy knmlbme}phenyl]propanm C aC| d and (-)-2-{
[2-(4- hydroxy heny eth ]thio}-3-[4-(2- é_n L\(rret hyIsquonyI)oxy] 10
phenoxy} Ze{tIM ¢r}>ﬂ é}ﬁlvp 3alér(a {4an %& wewiereboxylal | y accept abl e

cnder &t 085%%9?%@831’%@1??0 BB el (RE SR br R B0,

li st thatenarinl@mecorrpound i ndi cated has a negatl ve rotation when neasured
using the conditions and 15 concentra descrluﬁ)ed (n the experinental

sect i on. (D2-HRddrchloserhenylstayldbip ekt 23@‘{1{(?38?3’15 feaylp2¥ént acid are

i ncl uded ;gyeRyiding) 51 HoiSalid agikhibits a (+) rotation provided that
t he absgﬁutey?:on%%%r% h 8% th easalt is the sane as the configuration of

the (-) - gar2ete- (&dlydroxyﬂn@tyl)ﬁihglléma}ﬁ&[@@l{é [ohethyleulfamyBoxylen are sel ect ed
from one gr m)ge cﬁth folovm%fg; 20 (R - 2-{
[ 2- (49 chPBFIHEADY I%’Fﬂgl ARTPRAMIC %144 (22 14 [ (met hyl sul fonyl ) oxy] - phenoxy}

et hyl ) pheny phRhRBARRhISY Q&bﬂmbl‘a@ﬁh@p{odrugs solvates and crystalline forms thereof.
[ 2- (4-chl orophenyl)ethyl]thio}-3-[4-(2-{4-[(methylsul fonyl)oxy]-
phenoxy} et hyl ) phenyl ] propanoi ¢ acid; (R)-2-{

L 2° (4- hygy \gﬁlyq"e)'\%%}s}q%ﬁw thodll Rired 11£t31 G chdt \Lr(eﬁf? HUEQH Y bRkt thad

phenoxy} opanoi
the compound indicated has a negatlve 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;
(S)-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)oxy]-

25 phenoxy}ethyl)phenyl]propanoic acid;
(S)-2-{[2-(4-hydroxyphenyl)ethyl]thio}-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)phenyl]propanoic acid;

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



(S)-2- { [2-(4-hydroxyphenyl)ethyl]thio } -3-[4-(2- (

4-[ (et hyl sul fonyl ) oxy] - phenoxy} ethyl)phenyl]propanoic acid; (R)-2-{

[ 2- (4-f1 wwoaphesyd ) et hyl Jthio}-3-[4-(2-{4- [(nrethyl sul fonpCrmaoposabenoxy}
et hyl ) phenyl ] propanoi c acid; 30 (S)- 2-{

[2-(4-fluorophenyl)ethyl]thi o}-3-[4-(26{4- [ (et hyl sul fonyl ) oxy] -

phenoxy} et hyl ) phenyl ] propanoi ¢ acid; WO 03/051826 PCT/ GB02/05743 6 (-)-2-{

[ 2- (4-chl orophenyl )ethyl]thio };3-[4-£2-{ 4-[ (et hyl sul f onyl ) oxy] - phenoxy}
et hyl) phéﬁ}ﬂ-i) [Br(dshlvodphenylieth dithio}-3-[49(2 {4-Hmethyispfooxhyeyényl ) et hyl ]t hi o
}-3-14-(2{ 4- hyl sul f onyl ) oxy] -. phenoxy} ethyl) phenyl] propanoi c acid;
5 and phglhéﬂ%éL%@Eh%ﬁ&&%aﬁ%g)chéﬂéna ts, solvates and crystalline forns
ther eof . (Iy2-{(Ra4pyemRpphenpBethliltas -8 Ded-gonmtrgsilemylphgr maceut i cal |y
acceptable salts” is Iintended to define but is not imted to base salts
such as PhenoxykehyDpheryiprepanoic aciikal i ne earth netal salts, ammoni um
salts, salts with basic am no acids, and salts with organic amnes. 10 It

wi | | al sandpharndesusitalDdadcbgihble eiltsa ol varespaungsaliifie fdims plisesednt i nventi on nay
exist in solvated, for exanple hydrated, as well as unsolvated forns. It
is to be understood that the present invention enconpasses all such

*aut oo 4 BeProsg gt O R TRE Rt b B ER R bttty e e

n
t aut OI’T'EI’%. e pre ntion enconpasses

al | such i astRIBRE &-not YREBAHSLAE sRELRBR ad heRIkhNen& AR RAGIIRE edribemétay ent | on
may be prepared as outlined bel ow. However, the 20 invention is not

limted tats h@senivet fabtdssalts hethdmsip @mmulsaadsy amd sadts lvathporgpae edings. descri bed
for sbructurally related conpounds in the prior art. The reactions can be
carried _out according tg standard Pnrpocedur es or as. described in. the

exper i met Wil At BIHETSIOG A FABAN SPIPBIHICA Hie RiESPRbEVEREPAPRETBY R eact i ng a
conpound sQifyaf8! BH:@nlple Rydrated, 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 II
1

55 i



OCOR2 1 SCH3 25 11 WO 03/051826 PCT/ GB02/05743 7 in which R is as
previously defined and R2 represents a protecting group for carboxylic
hydr oxy ogwowp/osts2alescri bed in the standard text "Protecti PET@BIRPS743N
Organic Synthesis”, 2nd Edition (1991) by G eene and Wits, with a
de-protecting reagent. The protecting group nmay also be a resin, such as
Wang resin or 2-chlorotrityl chloride resin. Protecting groups 5 nay be
renoved i n accordance to techniques whi ch are well known to those skilled
in the r 1such rot resepts Cl- Gal koxy
group or Hawhg?q?awm Vigh<36 el adaR s rigs RS aho R EeRS Y SRRl o "an
ester. 95&0%? gﬁfuﬁ ?@E‘segﬁe& Fnatﬁta §Qnéi‘dr@l Ifbx@"Px@te@ﬁv@GﬁS@@ﬁﬁ D8RG RitlesRY 9. @
hydrol ysi pg exanpl e hi um hydroxide in a m xture of THE and
wat er, a12 aEtlmnpé}QQﬂMbje Greent laed N%wtg,emdf a Ge-pOOLting repigent. Therpotastisg gfoup10
fornula | . Conpounds of fornula Il may be prepared by reacting a conpound
of f or muiTaY|al30 beya rgsix, socivas Wang restop hlprqmtylfshlpﬁdmswhl’meqngg §EOUDS

P eV QUS| SRS A2l o) BRIk ARUPar U RATH 6 RR Bcfiedin 60 07 ©

with c
art. One such protecting group is where R’ represents C_galkoxy group or an arylalkoxy

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 formula I.

Compounds of formula II may be prepared by reacting a compound of formula I1I

/@/O \/\©\/)\(\
CI) COR
SO,CH, 0
15

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

2O

20  in whichR'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.



IV 20 in which R is as previously defined or a protected hydroxy group
for exanple RL is benzyloxy. Conpounds of formula IIl and IV nay be

prepar ed Wo m3®siseels described in the Exanples or by anal egouGBmestaeds
known to those skilled in the art. WD 03/051826 PCT/ GB02/ 05743 8 Conpounds
of fornula Il, 111 and IV are believed to be novel and are clained herein
as useful internediates in the preparation of conpounds of formula |I. s
The conpounds of the invention may be isolated fromtheir reaction m xtures
using conventional techniques. Persons skilled in the art will appreciate
that, in order to obtain conpounds of the invention in an alternative and
I N SONME eeaARLAILf (o ﬁOHI/ErYH RNireRARE to bBBold1dhy hidtHimRa AERSas! O St eps
ment i oned hereinbefore may be performed in different order, and/or the

i ndi vi duabefulrieehediass imgtie peppatidwpheonpiunds 6f ferrealh Ist age i n t he overal |
route (i.e. chemcal transformations nmay be perforned upon different
internmediates to those associated hereinbefore with a particular

reaction 15 The ex SSi 0 i ner, o] whi ch does
ot 1 2actm ORRO sSSP UFIT G Non bR e Bt b L Rabuio e RLNERNE 17 0 Tt s
in a nanegﬁvemb,gjpte@gmq i&ely affects the vyi eI d of the desired product.

Phar maceutical preparations 20 The conpounds of the invention wll

normal |y be adm' ni stered via the oral, parent eral, int ravenous
i nt rarruscul ar, bcut aneou in ot her nj ect rectal,
vagi nal , P’fsﬁ% Pﬂ%ﬁ?dﬂfﬂ ?Pé’é%ﬂ‘at?gl?fénﬁ F EPrO ?‘HCPW\éﬁ'i"Eg g e‘PYF"[“ﬁB form

of phar ”?ﬁg.%ﬁemwe%&mo% S5 %&é&dme%pg RGhhefSihk I (LA Broceld her as

a free aci har maceut1 ca 5 accepta anl C or I norganic base

addi tib On s@pé inenfidhed hpReaibeRze ﬂialy®a|pbbfoﬁﬁ&ﬁﬁtcﬁﬂﬁér€ntdﬂ8@gﬁ)dldrahmndmmamdI ng
upon the disorder and patient to be treated and the route of
admi ni st reactions, mayke E%%p@gd 2§ GHerenhstagsaindmo varat wued(-g¢chgmisal ng doses.

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 yield

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, A
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.



WO 03/051826 PCT/ GB02/05743 9 Suitable daily doses of the conpounds of the
invention in therapeutical treatnment of hunmans are about 0.0001-100 ng/ kg
body wei gWD,03pssker abl y 0. 001-10 ng/ kg body weight. 5 O &CcTiGBROSABI ons
are preferred particularly tablets or capsules which may be fornul ated by
met hods known to those skilled in the Art to provi de doses of the active
conpound in the range of 0.5ng to 500ny for exanple 1 nyg, 3 ny, 5 ny, 10
ng, 25ng, 50ng, 100nmg and 250nmg. According to a further aspect of the
inventio there is thus.provide r. utical 10.for i @n including
any of ¢ Re Rl asb it B 8Yp RGBSR M Berpf fica TR EIID, o e
derivati ¥@mah{'8€ @Bbut 0.0D0RATD KAk ELY \heigﬂt@bf@é‘rﬁ&& loqgl1L b0 msKepbap! e
adjuvants, diluents and/or carriers. Pharmacol ogi cal properties 15 The
present ee@mgounds of formula (1) are useful for the prophyl axis and/or
treatment of clinical conditions associated with inherent or induced
reduced sensitivity to insulin (insulin resistance) and associ at ed

net abél i Oradlifeonularians(ass pisiaednarticyaskyttabiefs o capsylgs whiek) mayrpretoemulated; cal
condi ti ogg tlluld[slkrrlglqugtth%]gl%m& in tRO%r BE Jobi%td‘S%sto‘Pfhega%ﬂ% AmptindREs LY.
abdom nal™”obesity, arteria ypertenm(nf hyperinsul' i’ naem a

hyper gl yei&emhge ot Prag t@S@inabfiresarapld ltrhg, ing) 3 migdBemga2 g rdeigendGhgcal |y
appearing with insulin resistance. This dyslipidaem a, also known as the
at her ogedNe 2P9B&protein profile, is characterised by noderately el evated
non-esterified fatty acids, elevated very |ow density |ipoprotein (VLDL)
tri gl yceraderdingto afarthérebpst ofithglin veptoBthemyvie ksys praviddy ayphadmnacsiutigal

| i popr ot ?i n (HDL). 25 .1 evel s_associated with | ow apoAl particle |evels and
hi gh Apo fsmudtigndng Hdlp&énﬁb%@eﬁewa?nds & INVERHRRPT ph a&swgqaﬁy

| i popr ot gj . pAr L \ : gp@y sent

i nventi O%E%}éa%ge%)e)gg? @chts tt}gér%(?af’ 1324@?8?&*2\???3%%@%8&%% I e%c&épt%ﬂlf tﬁaﬁl (\:’gﬁr%g’i ned or
m xed hypdaéitphsipod @sidds. vari ous degrees of hypertriglyceridem as and 30
post prandi al dyslipidema with or without other manifestations of the

met abol i ¢ syndr one.

Pharmacological properties

15
The present compounds of formula (I) are useful for the prophylaxis and/or treatment of
clinical conditions associated with inherent or induced reduced sensitivity to insulin
(insulin resistance) and associated metabolic disorders (also known as metabolic
syndrome). These clinical conditions will 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.



WO 03/ 051826 PCT/ GB02/05743 10 Treatnent with the present conpounds is
expected to | ower the cardiovascular norbidity and nortality associ ated

wi t h at hewosslosrsesi s due to their antidyslipidaem c as welPCTaEB02/05743
antiinflammatory properties. The cardi gvascul ar di sease conditions include
macro 5 angi opat hies of various inter ndl or gans causi ng mnyocardi al
infarction, congestive heart failure, cerebrovascul ar di sease and
peripheral arterial insufficiency of the lower extremties. Because of
their insulin sensitizing effect the compounds of formnula I are al so

expect ed revent or del 8 t he de di a m t he
nmet abol i CTt @‘ﬁ #%thgr?ﬂesﬁp g}ngn%Sf Xg’#l’ce)eg{ﬁ;gﬁé lowemliefcalr%%a%: he é(/bé(ﬁ ??’pment of

| ong-ter rﬁhd%dﬁ@w dsSatidteneith afRfisaleRBiswiut o tHerantigydipRREdlcysaam a in
di abetes nellitus such as the mcro-angi gpathies causing renal disease,

retinal @awafammteryeronsHiasal hacasdioyaseulay disepse congitiqng dnqledeapagrombs ar e
expect.ed Egppﬁhfé%f%ﬁ%uslf nBESIR: eca&% gP&HﬁPﬁlfﬂ@dorPﬁ HREIV heaft"

treat nent vari ous con | ons®out si cardi ovascu syst em whet her
or not agsihge afefeﬁrwatduldrnsmhsemnﬂ@enphemﬂm,enhl| 1ha1fﬁolleyqycsﬂthe:lmar| an

syndronme, obesity, cancer and 15 states i nfl ammat d| sease incl udi ng
neurodegéﬁ%?‘&{tieﬁeef@?%r%é}ﬂ%r 85 S&ES‘H‘PP%Ie%% ‘quuf‘ai)‘gﬁ forraHa I ag alspi ey

di sease, ¢ @é %?eén%x%?a%%@ﬂ&elﬂﬂrﬁe‘n%ﬁ ?@h%‘ia‘%!e§ romIiE neRiBBRLNGS Of the
present invention are expected to be usefdl in controlling glucose Ievels

I n pati esysdremefand diagetes ofpregpacy Therdbercdee daglophenpefdsegrerinnvent i on
provi des

resi s'toanc?gmgnsﬁaglrol}f‘rgssghrag Wlﬁg‘ihé‘?%ﬂ'gp\égg &‘If)z}r‘l’gjé? é"sé lgét%%‘q%lﬁgj& S&%o?fek'nsm a

conpri si Rgiciobegicpathidd cahsiag tedal dbeade, e@tmoumﬁ%%f anlPefiphetall viaGcutar HR¥ATY
(particularly a human) in need thereof. 25 resent invention I‘OVI des

a net hod obthetlpwet limbs ¢e eppestastipiba gelayesk Farthermese the coppaprdsdnaygpe ysetul
adm ni st ra jto a

il ( gy eREer gl Sl R r o RERGL MRl whh Rl oSt ¢ he
pr esent |a@soeratddomltrprrﬂulmdﬂ:sistahee, like polfycystic @vpdameyndfonieg bbasits, daneer aad

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 a mammal (particularly a human) in need
thereof.

25
The present invention provides a method of treating or preventing type 2 diabetes
comprising the administration of an effective amount of a compound of formulaI to a

mammal (particularly a human) in need thereof.

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

medicament.



medi canent. WO 03/051826 PCT/ GB02/05743 11 In a further aspect the present
i nvention provides the use of a conpound of formula I in the mnufacture
of a nediwamansistor the treatnent of insulin resistance amdi@Bu®sABOIl i C

di sorders. 5 Conbination Therapy The conpounds of the invention may be
conbined with other therapeutic agentslkhat are useful in the treatnent of
di sorders associated with the devel opnent and progress of atherosclerosis
such as hypertension, hyperlipidaem as, dyslipidaem as, diabetes and 10
obesi t y. IThéurdhshpingadtbe pfesetianyenyempioyHieptie use of e sompeundaftformital iethe

t her apeut | hat. de i ; t that
causes. aiufeRtor & MEhicRRFITRREE nkihenPbt oty el Earlor b HRREL 0L o

wi th di aldebsiersrel | itus the conpounds of the invention may al so be conbined
wi th therapeutic agents used to treat conplications related to mcro

angi opat hies. 15 The conpounds of the invention nmay be used al ongsi de
other therapies for the treatnent of netabolic syndrone or type 2 diabetes
and i s @&sddnadoedhempygl i cati ons, these include biguanide drugs, for
exanpl e netformn, phenformn and buformin, insulin (synthetic insulin
anal ogues, anylin) and oral antihyperglycemcs (these are divided into
prandi al The cginpewxls of gwinwansios maydbaepnzined with oihea Serapshtihigentsdhat aph

e_xarrpl € %fs?&ﬁlﬂn%eoﬂgah%le Coqsdiéé)"flée s ag S'J?%tga (N% the dQERpRRRCa prx%gL% (90 Se or

m glitol . An exanpl'e of a pran AP gl'ucose regula@or I's ‘Tepaglinide or

nat egl i niagherostBraaisasuble bs kgeeehsiaf, hiypeelipidweanias,alyslipidsndasydabads efd f or nul a |1,
or a pharmaceutically 25 acceptable salt, so|vate, solvate of such a salt

or a Bro®@PEYY hbs BUYRPOURAY ObiBe ARKeTIoTS Y B cpmPingd wdthianpthenthapFIticsERler PPAR
modul at i @&tagﬁgéses FRAR: SBEUb AtHTHY o@%ﬁésﬁt Mt HE& &lo(?gcre%g@in a?feglahhglae}vteg to a

PPAR al pha a or gamma agoni st, or pharnaceutically acceptabl e ,
sol vat es of £Dllvettobsstardl. updtiestlwith diabaesouellitys theenmemfundSofi thabiventRipaRayl pha
har maceuti.ca ce sal t.s ol vat es,

22?(,2{ eg%gg%gGgﬁ%ﬁ%ﬁ:@t%(gerapg}alrc&égms uéeldyto edt otmaptfilcgtions related 16 micto-

angiopathies.

The compounds of the invention may be used alongside other therapies for the treatment of
metabolic syndrome or type 2 diabetes and its associated complications, these include
biguanide drugs, for example metformin, phenformin and buformin, insulin (synthetic
insulin analogues, amylin) and oral antihyperglycemics (these are divided into prandial

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 I, 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),



30 thereof are well known in the art. These include the conpounds descri bed
in WO 01/12187, WO 01/12612, WD 99/62870, WD 99/62872, WD 99/62871, WO

98/ 57941, wowWRo8mkL&l0170, J Med Chem 1996, 39, 665, Expert POpiGBOQI0STEB
Therapeutic Patents, 10 (5), WD 03/051826 PCT/ GB02/05743 12 623-634 (in
particul ar the conpounds described in ¥he patent applications |isted on
page 634) and J Med Chem 2000, 43, 527 which are all incorporated herein
by reference. Particularly a PPAR al pha and/or gamma agoni st refers to
NN622/ Ra§33634 fip patticBlusthex0gB®8nds\wiescarted 3 the| pafenbapplisatignsdisterdpnapage

bezafi br zi | d 0 r GW 5 95

trogli ta?%%ean%gl og‘?éﬁ %(ﬁ)la Zl}é:ss %I |htl%z%%§n mc@ﬂf(lr%l%%ﬁ%remptg'oﬂgefe?@azone BRL-
49634, KRErtikQiarly &T’"Ppﬁoalphrs&cﬂér%ﬁﬁna §360i1s9 Pd¥ers QYIWIR2/R A1 24h7, BMS 796449, L-
165041 and GW 2433. Particularly a PPAR al pha and/or 8am‘ra agoni st_refers

to (S)-229818eXX 964, e@flb{at% f?ﬂ%’tf%‘ﬁ%shﬁl“}f%ﬁ?i asyfihey) jang ciprotibrate; GW
th .
Cher ot - P10 e BLORE R 260 pRBflor BREISRARMNE N VuzBRE SRR BN S BREE |

COI’lj unct 4e6BAMKIRP-207, sﬂ]Tfi@r]ny&;anZéaﬁO&oG%mm)I@N b p@W 0207e L-Wondedcl am de
(glyburid gl.i '

{01 but arife4 e oR e Rl Bfid B AR RIS Sneay Sema ens: SRbbHa Pl
gli soxep'eé,oxgbsqbl{éhu%ahsnes%h&ga&lﬁhe@l éﬂfd@glrpq@nymﬁaﬁ%&w@m Alypi nam de,

15 phenbut ani de, tol cyl am de tolazamd eférably the sulfonylurea is
gl i mepir pdmpeutlghﬁlbmptahiedelt%@m;ebﬁr| de). More preferably the sul fonyl urea
is glinmepiride. Therefore the present invention includes adm nistration of
a corfﬁound of the present invention in conjunction with one, two or nore

exi stingI4 hedifeh Bs cd@@ﬁxﬁn&edfﬂhslﬂdahﬁomwgé a&ial 1n-Eb@1unaQﬁ1&$1t}O£ t he ot her
exi sting therapies for the treatnent of di abetes and its associ ated

20 conpl iselfenybnea for exampple ab@épwaﬁeva%lbﬁwl%rn@eégkyba%@)agim@mglﬂaiﬂ Bise by
publ | shedtBope EpbFororRfAED A Tpbilfy o iex MR B RE, AERRROP SOt
of the betibbrurite dgisoxepid, gl youtiele, (ghbﬂlnoﬂmtglmaxarﬁﬂewymph&s ghipiriamidnt i on
al so liS ne lpggn%suta?mgg r{c};)l(g;ljlgr%l e]c an%qglagglr?l%ig nl;refera\{)?y tthle(.2,1r1]lf(I)IPyl1(1:r(6):.2r1f.1@sI g %Eép?r?de or
glibenclamide (glyburide). More preferably the sulfonylurea is glimepiride. Therefore the
present invention includes administration of a compound of the present invention in
conjunction with one, two or more existing therapies described in this paragraph. The
doses of the other existing therapies for the treatment of type 2 diabetes and its associated
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 Orange Book published by the FDA.
Alternatively smaller doses may be used as a result of the benefits derived from the

combination.

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



with a chol esterol -1 owering agent. The chol esterol -1 owering agents referred
toin this application include but are not limted to inhibitors of

HMVG- CoA rwouwsmsmses ( 3- hydr oxy- 3- met hyl gl utaryl coenzyne APCE&MBIRASH}.
Suitably the HM5 CoA reductase inhibitor is a statin selected fromthe
group consi sting of atorvastatin, ber vidst atin, cerivastatin, 30

dal vastatin, fluvastatin, i tavast atin, |ovast ati n, nmevastatin, nicostatin,
nivastatin, pravastatin and sinvastatin, or a phar maceut i cal | y acceptabl e
sal t, espb@mmtylcgl@daqmpt@blecsantaaomﬁe anlvaie OEthattselttOhéupeqslrug eregf.gol vat e of

such a Sm%a%’tlglﬁért %U| i3 toSfEI SE&IUE’]] I F u% (S-)Jlt ?S%q.l{ !)lﬂ.’:’lr )(E)pre ?a%n9§1826

PCT/ GB02 RACEU T Cal 3?1 accepta sol vat e of

such a sabive®r, Acaiptiht vithae edmicd) nafflel(B)- pqni(umbedphéﬁﬁ; 6nsdpso;a3mr vastatin
calciumsalt. A particularly preferred statin is, however, a conpound with

t he chenimethylimetdy(sEforr]- Am(rmélfplyuuncbpﬁgﬁl(ﬁywﬁ@)13si3¢nha¢yoky®pt -6-enoic acid,

NG TR T RS TS EE RIS r.lyhept -6-e
E)-7-[4- . -

<(31m) noj Lyrﬁlﬁlcﬂ##ﬂ@%{lf!}gk{)l&'@j 2%%{ WJ’@% étN% élgé&d o%g‘ﬁgm fﬂ Cgﬂz )

phar maceytdepaablesalt a€ SsIpdta et pbria @lvaﬁ@dﬂé@&l@a tdle e fompourdd @ Mv@At@- of such
a salt. The conpound (E)-7-[4-(4-

fl uor ophélnytoph@ml)s@pﬁocmwl 2- [méwhymetbwb@lf@nyéhammnypymarﬁlmé}ﬂh%ﬁﬁ didn-5-yl ]

(3R, 59) t-6- acid, . a sodium salts
e ook A et ebReR i nERS e R Hie Bl fefts SR st ReR R ERR et

EP- A-1952 P4iéas A?;B'lﬂ:ah@h ,BiuenE GidAiNo. BPAA MBJi 47 1N ahd inGiesigahicand M&ioinal 5(2)
437-444. This latter statin is now known under its generic nane

r osuvast &hemistyn(1PH8), ptlastir44th ghisdatter sRtin oy KRown BRdsT &8 EeResicNaBiker i ng
agent” al.sQ, éggzﬁihudes chem cal 15 nodifications of the HVG CoA reductase
i nhibitors, such as esters, prodrugs and netabolites, whether active or
i nacti ve. The pr esent inventl on aI so includes a corrpound of the present

i nvention | n comnbi nah\l on wth |§h|%hjﬁor of the,i | e acid

t r anspor " G SN APBATAUORNING 1¢B} )cho TEBINS 4GP S d'édb‘éfé§8§1§}lcﬁb | BAT

i nhi B t ofyo @Gdativhd of (HAMRMEKIA f&%ﬁ&ﬁgeqﬁﬂbuéﬁes&%s egta§ \Agfe&%gé Ry conpounds
described I n WO 93/ 16055, WD 94/ 18183, WO 94/ 1

metabolites, whether active or inactive.

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

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
96/05188, WO 96/08484, WO 96/16051, WO 97/33882, WO 98/07449, WO 98/03818,
WO 98/38182, WO 99/32478, WO 99/35135, WO 98/40375, WO 99/35153, WO

25 99/64409, WO 99/64410, WO 00/01687, WO 00/47568, WO 00/61568, WO 00/62810,
WO 01/68906, DE 19825804, WO 00/38725, WO 00/38726, WO 00/38727, WO
00/38728, WO 00/38729, WO 01/68906, WO 01/66533, WO 02/32428, WO 02/50051,
EP 864 582, EP489423, EP549967, EP573848, EP624593, EP624594, EP624595 and
EP624596 and the contents of these patent applications are incorporated herein by

30  reference.



96/ 05188, WO 96/ 08484, WO 96/ 16051, WD 97/33882, WD 98/ 07449, WD 98/ 03818,
WO 98/38182, WO 99/ 32478, WD 99/35135, WO 98/40375, WO 99/35153, WD 25

99/ 64409, Wo030918661410, WO 00/ 01687, WD 00/ 47568, WO 00/ 61968;GBM09QS62810,

WO 01/ 68906, DE 19825804, WD 00/38725, WD 00/38726, WO 00/38727, WO

00/ 38728, WO 00/ 38729, WD 01/ 68906, i1/ 66533, WO 02/32428, WO 02/ 50051,

EP 864 582, EP489423, EP549967, EP573848, EP624593, EP624594, EP624595 and

EP624596 and the contents of these pat ent applications are incorporated
herei nbYasigulee¢lasseneblBARDINGE 051 80@bIdYT Wi ToPrepgnt in¥e oM@ ul ar cl asses

of | BAT. BADLBILRLS, S 420bEp B HoEbll kNG PLARE B INAOLIAR REPWO

benzot hi epines, oun I'bed 1n particu

cl ai m 1, 0001587, V@O/%Z(Ra84 aMDWVIBH 84832 aamc%@cﬁété£8&8ﬂ lgtrlefarmer(bthbat ed
herein by reference. Qther _suitabl eé;i Esses of | BAT jphibitors are the

1, 2- benzé‘t“Fﬁ bledassereaf IBA L inkibitorsiane e dpr-Renzolligrerings. d.4;ReZGHvAZEpioEs ks . A
furth g'ﬁe%gl)tﬁlaﬁéﬂﬁ%qgffuhﬁéguhfmb Q]arsé)éfslgrAST itnhﬁnt%rs%s e 1,2,5-
h| a a e

benzo I azepi ne e particular suita conpound possessi ng | BAT

i nhi bi t obynzatdtiadiazepines (3R, 5R)-3-butyl- 3 -ethyl- 1, 1

- di oxi do- 5-phenyl-2,3,4,5 -tetrah ydro- 1, 4-benzot hi azepin- 8-yl 13-D 10
gl ucopyranosi duronic acid (EP 864 582). Qher suitable IBAT inhibitors

include epg pﬁfncula¥ sétéﬁle@b@ﬁp%uﬁd ?b@b@sﬁlgl@‘@ﬁnﬂ?ﬂltﬂy ﬁﬁ@x'ﬁvhi: (3RS FS-3-bhityl-
(R -1"-phenyl-1'-[ N - (car boxymnet h car banoyl ] met hy
car banoy BraghiyhdxlsioRid®; ﬂp&wbﬂﬂaﬂa@@tm!dl@- béheusothiazeppi-Hral B-D-

(1 cér g‘l&? §%§i%ﬂ$¥fg'&°§fcﬁ%%§/ ?%DHEE%%‘Z 8%%)2%@{]7% @ 8‘5%&%%‘1%9 ﬁgg}%m‘ﬂu%ﬂ 9965) fi et r ahy
dro-1, 5- 1315d195%618@téﬂb§t§rﬁ91pﬂﬂenyl 7-methylthio-8- (N—{(R) 1'—pheny11 -[N'-(carbox meth

1, 1- di ox0- 3, 3-di but yI - 5- phenyl - 7- mét hyl t hi o- §3 ) - 1' - pheny [N (2-
sul phoet kgbymaybasibyl }Fi!fb@mwl}n?ﬁ?%éﬂrégﬁb“r@@%@ky‘}mﬂ m@lhlaﬁepaﬁydr o-1,5-
?eR;]th h:oﬁéng ne; %%%m(ygggﬁnyl_tnﬂmg hyﬁhl tfml}{] {(I?) &fﬂﬁnyl 7-met hyl t hi 0- 8- (N-{

sul phoet Mﬁ&@m{mhﬂwﬁbm@w&@mﬁmwxﬂaﬁo@%&%tsnaha&@ﬁﬂr-1,,55-

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

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

benzothiazepine;



benzot hi azepi ne;

1, 1-di oxo- 3, 3-di but yl -5-phenyl -7-net hyl thi 0-8-(N-{(R)-a-[ N -(2-sul phoet hyl)
car banoylweo odnhgads oxybenzyl } PCT/GB02/05743

car banoyl met hoxy) - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi ne; 1, 1 -dioxo-3
“butyl -3 -ethyl -5-phenyl -7-net hyl thi ol%-(N- { (R)-a-[N - (2-sul phoethyl) 25
car banoyl ] - 4- hydr oxybenzyl }

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

1, 1- di oxd;13dibxio-PbuByle}- ﬁyYI-EpMWPmahyMiWFW((&)& (N-@-caryoxapgtyl) ( 2-

car bor LR Bene SRR SRR B dghpEl 00 S

(R)-a-[Np-(g §933dbt hen thylthio-8-(N-{ (R)-a-[N'-(2-carboxyethyl)carbamoyl
car boxyet hy 0car bar}ogl/ i f ﬁf,c]r or>?§b nzly(/)l }((:ar{l(oa)rmygl rrgst%a(gxg/xy-e y?))car am?egrahydr

-1, 5- béazay fiadeepyhmesthdd®) 23,405 1826 yBOT1 CBRRZ@hid4Dine] 5
1 1 di oxo- 3- but

(R -as[NL- 1(@,196 %go@géﬂ {;{hgnﬁgg%g@émoﬁ{)@ﬁgwhfﬁ Esdithdetnylcarbamoyly-2-

b I t
BB B A B g v
(R -a-[ N1;:1¢ aioﬁaBbﬁ]XMa ﬁyyl)ﬁ-@hd&@mmﬂ:thyMQQQQN_I (R‘_)al_whm J(etytiory) -2, 3, 4,

5- tetrahydro 1, 5- benzot hj_azepj ne;
1, 1- di ox&@ogyﬂhﬂwan@ﬂdhﬁ‘éﬁyl}Cﬁfrbﬁ@PMWtﬂPﬂXd)@ SN teqrahyiror b5 | phoet hyl ) car b

amoy| ] - 24, f 440
carbannylﬁefho 3 4 5-tetrahydro- 1, 5- benzot hi azepi ne;

1, 1- dboxa; 13d1blxlib-3’5l}&beﬁyhy‘#phEn]dWemﬁh-yﬁhrwﬂ by {{R)-@- 8~ (R-@-hydroxy-1-
(R-a-[N - 2- hydr oxy-
car boxyef P)‘ ?BWWUEH‘%‘WY}}E%@B@%W%WQ&Q4 ytesrahydror by ahydr o- 1, 5-

benzot hi ag ;K% 1, 1 -dioxo-3, 3-dibutyl-5-phenyl-7-nethylthio-8- (N—
{(R) - a[Nﬁ%Fgl%(E ydr oxy- | -
car boxy etlliyipg a3tBadibyty]-5.qhzyyl} T metheitbio- Sag NHOR o -(A- 3(RY: BEN e (R)aBytddooxly- 5-

benzot hi azepi ne;

1, 1- di oxd- @rmﬁwvga}rb%n%bawdfpxmwF%rh?raoxi)t{eﬁlembagwmwtmw 1-[N'-(R) -

(2- hydr 0%¥s 4 5_tetrahydro-1,5-benzothi
1-car oxyet hyI ?ra Iygré)rmyl % l?1yd 6r§<eyet hyl } car banoyl ) benzyl ] car banoyl nmet hoxy}

15 2,3,4 15bﬂ1©k63kb(.lﬂy1€8~éthy')}—i)@hirgﬂﬁl-mzuhpltlme 8-(N-{o-[N"- (carboxyrnethyl)carbamoyl]
11d|oxo3butyl eth 31;% | - 7- met_h%lthos II\II;C{
a-[N -( C&PW 5= tetrahydro -benzothiazepi
1,1 -d1oxo-3-buty1-3-ethyl-5-pheny]—7—methy1thio-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)-o-(N"-{2-
[(hydroxy)(methyl)phosphoryl]ethyl }carbamoyl)benzyllcarbamoylmethoxy}-2,3,4,5-
tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N'-(2-methylthio-1-
25 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)-0-(N"-{ 2-[(methyl)(ethyl)
phosphoryl]ethyl }carbamoyl)-4-hydroxybenzyl]carbamoylmethoxy}-2,3,4,5-tetrahydro-

1,5-benzothiazepine;



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

1, 1- di oxo- 3- but yl - 3- et hyl - 5- phenyl - 7-net hyl thi o-8-(N-{a-[ N -
((ethoxy)WﬂHBmyﬁ&@hosphoryl nmet hyl ) car banoyl | benzyl } car bamoylcesiosny) - 2, 3, 4
, 5 20 tetrahydro-1, 5- benzot hi azepi ne;

1, 1- di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7- ngihylthlo 8-{ N[(R-a-(N-{ 2-
[(hydroxy)(nethyl)phosphoryl]ethyl}carbannyl)benzyl]carbanDyInethoxy
}-2,3,4,5- tetrahydro-1, 5-benzot hi azepine; 1, 1

- di oxo- 3,13-dibheBys- diﬁutprhérp}lbnﬂ Mtﬁvylthin‘r&aw [(N-o{(VR) 2-fnferhyd Y(2ydrex By | t hi o- 1-

25 carbox et hyl )¢ a car ba t ho tetrahydro-1, 5-
benzot hi 8 Fﬁréf]]e ?}C%&ﬁﬁﬁzgy%wgﬁ Mﬁ ﬁgfh‘?#é'?ffﬁﬁ ?ﬁ o) Ia%/

N[ (R -aq enzam?az&lsln@t hyl) (et hyl) phosphoryl Jethyl }

car banoyl § - 4- hydr oxybenzyl ] car banoyl net hoxy } -2, 3, 4, 5-tetrahydr o-

1, 5- benz dtlhdiaxeBidndibutins e OB 73methpitiioeBUYA 0%)7d-3(R)Y8-(2-methylsulphinyl-1-

R B et LB P AR PR s

phosphor xgﬂz%myge})g@r bamoyl ) - 4- hydr oxybenzyl ] car banoyl net hoxy } -2, 3
, 4, 5-tetrahydro- 5- benzot hi azepi ne;
" di oxo-3 13—@019421-8;& dlﬁutp'hémhbnill MEWKY—I&[@H%(—ROM-W -(2-sulphoethyl)carbamoyl]-4-
(R | sul .
car boxye?&‘}@ﬂéﬁnﬁgﬁﬁﬁ gﬂ? l}oié/é]r'%éMFCN@P%%QS})S'EC‘?OH‘@GW@?T ahydro- 1, 5-

benzot hi §zepLRE3 3- dlbutyl -5-phenyl-7- methylthlo 8 (N— f ’\z -Q-[N- ((R) 1-carboxy-2-
1, 1- di oxo- 3, 3-di but yl “5-phenyl - 7- nét {(R-a-[ N -(2-sul phoet hyl) car
banoyib] - 4Bethylth10 -ethyl)carbamoyl]-4- hydroxybenzyl}carbamoylmethoxy) -2,3,4,5-tetrahydro-

hydr oxyb car.ba | met hoxy] - 2, 3, 4, 5-tetrahydro-1, 5- benzot hi azepi ne;
1, 1-di oxgr}égl'gé‘tﬁoﬂﬂ?‘{)m?yg“ﬁhenyl 7-met hyl t hi 0- 8- (N-f (R)-a- [ N- ((R) - 1- car boxy- 2

10 1,1-dioxo-3.3-dibutyl-5-phenyl-7-methylthio-8-(V-{ (R)-0c[N-((S)-L-carboxy-2-(R)-

met hyl t hi 0- et hyl'j car banoyl | -4- hydr oxybenzyl } car bandyl net hoxy) -2, 3, 4, 5-tetra
hydr o- 1h?dﬁxpmnpﬂbdwlmﬂmc&db‘!}bm@oxybenzyl}carbamoylmethoxy) -2,3 4 5- tetrahydro—

1( é di oxq 33 genzoqma&z-e%m%henyl 7-methylthio-8- (N{(R-a-[N-((S)-1-carboxy-2

hydrO%yprlqpalbks@rﬁaﬁﬁ% - ﬁeﬂmdf PRURRRZYS 10 RREMNL (S Nexpdr 23, 4, 5-tetrahyd

ro- 1,2, 5-benzot hi adi azepi ne
methy]propyl)carbamoyl]—4—hydroxybenzy1 }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

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



15

1, 1-di oxo- 3, 3-di butyl -5-phenyl -7-nethylthi o-8-(N-{(R)-a-[ N-((S)-1-car boxy-2
WO 03/051826 PCT/GB02/05743

rret hyl pr opyl ) car banoyl ] - 4- hydr oxybenzyl,} car banoyl met hoxy) - 2, 3, 4, 5-t et r ahydr

0-1, 2, 5- benzot hi adi azepi ne;

1,1- d| oxo- 3, 3-di butyl - 5-phenyl -7-nmethylthio-8-(N 1

(R-a-[N-((S)-1-carboxybutyl) carbanoyl]-4-hydroxybenzyl }

car banoy Il niedihnsap)3-dibgtyl S pheryls Tamgdy Bhip: 8 (% { R)-6d N3kl -adi azepi ne;

g- R;L gl ?K@%r?)gﬁ gh)agilaﬁ%;gwﬂ éggﬂroxyé)gp{}y Mhl 50 ﬁ@ét%x;) 2,3,4,5-tetrahydro-1,2,5-

car banoylbg@gohggdﬁze%n;é 4,5-tetrahydro-1, 2, benzot hi adi azepine; 1,1
-di oxo-3, 3-dibutyl-5 -phenyl-7- msthglthl -8-(N { (R-a-
[ N-((S) - 15ledipkhoRyedibyty)-5- pmansdamynhyb w08 (Y- {(R) oc-[N ((R)-1-carboxy-2-

(]:-arlbgggi lrjnneglyﬁ't?uc}/e)thy%)carbamoylt]I()a enzy r;gar[mmoylniegmxyi1 5 %4':% %:(grla - 1'}25- 25

3-di but y bepzopigdizepfireet hyl thi o- 8- (N-1(R)-a-[N-((S) - 1- carboxy- 2- (R)-
hydr oxypr opyl ) car barmyl ] benzyl

}
car banoy!ll nledlhm@)3—®b31;y1¥5 @hﬁeylﬁatmydhrybhlp &(-{ (et d Ot 1B ndii[ A €PFIrbydroxy-1-
Lo o R ML AL e 60 By . sul phoet 1) e
car banoy kdirhb@y),2 3. 3ndothrabiRké dro-1, 2, 5- benzot hi adi azepi ne; WD 03/ 051826
PCT/ (B02/ 05743 17 1, 1-di oxo-3, 3-di butyl -5 phenyl - 7-met hyl t hi 0- 8- (N- {
(R -ao [N 413)&9-373 dléwtybﬁmhxlﬂrmaﬁbahw;ﬁ INii(Hh),f@f[Ux(@)ehzybPXY-Z-

carbannyl tetr dr o- th| di,az

- di oxo- 3"3? \égﬂ)cagg%@iw Zﬂlﬁ\@'{q‘?ﬂ %h%"y)%?:?’% teté"g'[ ?’%) 1- car boxy 2- 5
nethylthb@@&mﬁhmgﬁmh@nnyl]benzyl}carbannylnethoxy) 2, 5-tetrahydro-1,2,5

- benzot hi adi azepi ne;

1, 1-di oxdsBD&X@r%ﬁ{d}bm)B Soplesmy -7 -maatiyltiyo-8 HNot(BI-ONN-((R)-1 ecaftraxyprspyl) - [ N- ((S) - 2
hydroxy

car boxyefﬁ'&?ﬁﬁ“(?&']ﬁalﬁ%w’jyﬁ’?w ?@&P’Sg}fﬂ?}PT’Wér&%ﬂ}séﬁmﬂﬁ/}Mhoxy) 2,3,4,5-

t et r ahy dibenzbiiadiaRieot hi adi azepi ne;
1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hy Ith|o 8- (R-a-[N-((S)-1-carboxy-2

- net hyl ;irlobydxpe,"aﬂdabnbxﬂq Dlmlemh)ﬂm&’r[Neﬁ( wf&—,[l&;(ﬂ)—&(ﬁbﬂﬂwﬁmwd-l, 2, 5-
benzot hi E29,4?6%}%roxyphenyl)prop-2-yl]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)--[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)-0-[N-(2-(S)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydrox yhexyl)carbamoyl]benzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-
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



1, 1- D oxo- 3, 3-di butyl - 5- phenyl -7-net hyl thi 0-8-(N-{(R) -a-[N-((S)-1-car boxypr
opyl ) carbanoyl]-4-hydroxybenzyl }

car banoyl wetohozgde 2, 3, 4, 5-tetrahydro-1, 2,5 15 benzot hi adi cEpiBIR/05743

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

1-(R) -2-(S)-1-hydroxy- |- (3,4-dihydr 01>§yphenyl ) pr op- 2-yl ] car banoyl

} - 4- hydr oxybenzyl ) ccar banoyl net hoxy] -

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

1, 1- Di oxeargeBWdihghe simubtandoupyseqrential ¢rysepainis agminstiqtRn-cae PNMERE: ¢fghe 3- (R) - 4- (
R) -5 (R) toiri ents select :

2,3,4,5, go pen?%fqﬁ/ar of%ggﬁo)r%ar banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) - 2,
3, 4, 5 t ehIGHT(cRoldsterybesianzmbier ptaad)ERhibRor, &6tdxample those referenced and

1, 1- Di oxo- 3, 3-di but yI - 5-%3henyl -/-methylthio0-8-(N1(R)-a-[N(2-(9)-3-(R-4-(
R -5-(R) described in WO 00/38725 page 7 line 22 - page 10, line 17 which are incorporated herein

2,3,4.5, ﬁyggglfeﬁ&ydr oxyhexyl ) car banoyl | benzyl } car banoyl net hoxy) -2, 3, 4, 5-tetr

ahydr%- enzot hi adi azepi ne; 25 or a pharnaceutically acceptable salt,

sol vat e, ashblesttrel afsomitioh aatagenist for exanpioakzetidinohey smoh as SBEICT8285 agd thosean
addi tional further of the present jnvention there is provided a
conbi nat ﬁ%ﬂg?%%mgﬁgggﬁrﬁﬂhﬁ%rﬁeF‘?‘f@rpé’ﬁaﬁ‘?%]i‘esr?lfl y!rgﬁqre(ppe,an ef fective anmount
of a cogReEPtnRioshiifl a‘rg{sfellléfotém? Rihitto? R BB thER! deVerReasPs abhe, 381, t
sol vate, solvate of such a 30 salt or a prodrug thereof, optionally

t oget her 70464, B8 vdrchnare indocpdratyd herepryaiofeserde! uent or WO 03/ 051826

PCT/ GB02/ 05743. 18, carrier 1t h the sinultaneous,..sequential or _separate
hani 1P st A ACORIC R R, gl 10§ st and PR RpuST A Jor HambtE

oW n
(chol est aioptinieSt@I(niatiaNSCHimpx ai®hidgridedlni bi tor, for exanpl e those

referenced and described in WO 00/38725 page 7 line 22 - page 10, line 17
whi ch ar @ Phifestersd eampernddpeexample gfanelsf er ence; a chol est erol absor pti on
T 8 5, e Ak are. | ncor porated herei n by reference: a MIP o
(i cr osoumbnti-obexity epmpomicion pxdmple brltstrt (EB 1 2%748)ahd sibhosmimtS® | bed i n
Sclence. »384:122 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:



751-54, 1998 which are incorporated herein by reference; 10 a nicotinic
acid derivative, including slowrelease and conbi nati on products, for
exanpl e, wpoiososiseé c aci d (niacin), acipinox and niceritrolPCTaGRRYS@St er ol
conpound for exanple stanols; probucol; an anti-obesity conpound for
exanpl e orlistat (EP 129,748) and si bW anine (GB 15 2,184,122 and US
4,929, 629); an anti hypertensive conpound for exanple an angi otensin
converting enzyme (ACE) inhibitor, an angiotensin Il receptor antagonist,
an andr eakceprd, ditoopal altl@nrﬂa%&mm mvmg@n@zebnbbmzeplﬁ lydreghlgrideener gi c

bl ocker, ,a m x beta c stinmulant,
cal ci um gﬁﬁ%ﬁ%qgtbsorgzﬁétcaptgﬁn pfg%rﬁbgﬁ?%rp% %%ﬁ% %’rcg ggﬂgfugamﬁl?e 'ic 20 or a
vasodi | ateranapil GBlandpii B geronhsiril Ofilazapl] dRzAGNA, aéla;hﬂrdegx@ﬂmlm@anﬂemu bed

in W01/ 70700 and EP 65635 ; a Melanin concentrating hornone

ant agoni §nalapriatpeaprihpisiapepril, deros pmiiae: a%fsm@né,ffomyepeb@%eé%w%hgm or
exanpl.e 1:% a ept abl e salt,
sol vaf e, %%I"O\Pﬁ( Jos sucﬁ&g sa '?A o???&é fggf]g rrﬁga%cﬁgge%bﬁ h%%{(l)@ﬁgll Lf)’y t oget her

with a phxﬁaprﬂcﬂmﬁapral indolaptik ridebdpeilal) libgezepribrlisoapril, dycidmmineA waciomitoBpoded
ani nmal , such a? man |r] need of such Ihg apeut i treatgﬁ{g 30 .Particul ar
Y

ACE i nhi BRggwal.grosyipii pregtiprieh mpqyeliip Rfan safugace 1Beein Kol vate of
such  salgtgopHi, ﬁera{dagﬁp%nwfphwpwmaﬁhuﬁwagﬂaa&mxﬁm@haml hy&Schivhigh can
be used in conbination Wth ound de  but are not

linited nolnapxmlet fragnﬂpowrmtglmd@tpmmusl SpEPOBhpdedieridCTpiGRoRdtoPneprl, 19
al ace ril

oy oBh spiret nbeyRRhlotide. HASEHEL 1GBOARH Ry RRG I, BordliaB Sk apra, "enazepr

capt opri |traﬁ&(§i§1ﬁil£teut1§a®ﬂil Q@bllciprﬂ” AabriphilaNeofendpeil &ﬁtﬁiﬂ’férﬁopmﬁ:ﬁfhﬁ%’ed IACE
ceronapril, cilazapril, cilazaprilat, delapril el agrl | -di acid, enalapril,
enal apri Illﬁtlblt%ﬁﬁfﬁruw in thy PEcAPALAPYENEion { P@F@%&Rﬂl’trﬁwlat\ﬁ sineripsnaapti} apcbnopri | |

f osenopr 'ehalﬁ&ﬂht” More preferred ACE inhibitors for uses in the present invention are ramipril

and ramiprilat.

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
treatment 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 a prodrug thereof.



5 fosinopril, fosinopril sodium fosinoprilat, fosinoprilic acid,

glycopril, henorphin-4, idrapril, imdapril, indolapril, indolaprilat,

| i benzaprwb,03losseéeiopril, lyciumn A Ilyciumin B, mxanpriPCI/GRIRNFTBI |,
noexi prilat, noveltipril, nmuracein A nuracein B, nmuracein C, pentopril,
perindopril, perindoprilat, pivalopri 120 pivopril, quinapril, quinapril
hydrochl oride, quinaprilat, rampril, ramprilat, spirapril, spirapril

hydrochl oride, spiraprilat, spiropril, 10 spiropril hydrochloride,

t enocapr Therefasecampadditidnplfeatuty efrthelmventegy, (theirfdié,prcn\fi@a%mmaﬁlpﬁ jof treating
trandol aprilat.. utibapril . zabicipfi Lcipnilat, zof il and

zof enopr V%ﬁrﬁplﬂ?rgi‘ceﬁ'op 1&02\%@ a‘?’%‘ﬁ}_gi{o’? g?%grﬁglra F ﬁ'g%l s a{nhén rﬁ)er%gg)zlré] Chi nventi on
are ram pehtment @fichlcbmptises laimimispting to arpdriypal dn dfdtivenadbapiot hat . Mre
preferred ACE inhibitors for uses in the present invention are rampril

and ranmi pempeynd offormuda bor a phampceiticaly Acqeptahlersaliowl wates solyplg ofiedia i cal | y
acceptab . A r her eof
for ube St SohbRuBUNBT s RleKBAR, Hqueh B Sl i Tl 7 ot
limted tffectbernmpaunds’one atedabardoatpoundndbesidicdan this t@xieihation decsa@r dran,

val sartan, irbesartan, tasosarta , telm sartag and epros rt%n. Earti cularly
pr ef er r e@hamageicatl v accepiable salhslyaif spl¥atg of Jichasal ongip SCCkpt abl e
derivatives thereof for use in the present invention are candesartan and
candesartan cilexetil. Therefore in an additional feature of the invention,
t here i s Ascondinggd afurtigdrlaspect ofrthé orventhen thereds preyided @fphaypasenticil abet es and

i iated . | i | d_ani,mal 5 h ,
need i - SHBROTHEEREh EORRRER acOmpol LT BT o A e b § el o 1"
ef f ecti vealgReLale, fflvaie 60BRH RS 6f 2 pRIAAY tBereof, @hd BndbraheBdetiédrngitunyls

acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof in
si nul t andesssibed brhisrombinagen sechian 8F a Phaacetical yagesptalietsplt a0l vate slvatg e

amount of t G [ ' - [ ' secti on,
o a phactERB A of p pRIcBORBRNRIR aBRRELE Rt b nhitRo FANGABRRLER *C21 ¢ 50
or a prodilugntiohesreief.. WO 03/ 051826 PCT/ GB02/ 05743 20 Therefore in an
additional feature of the invention, there is provided a nethod of treating

hyper®¥i pi demi ¢ conditions in a warm bl ooded ani nal, such as nman, in need of
such

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.

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



treatment which conprises adm nistering to said animal an effective anount
of a conpound of fornmula I, or a pharnmaceutically acceptable salt,

sol vat e, wolmsass260f such a 5 salt or a prodrug thereof i nPsrmBoasEGUS,
sequential or separate administration with an effective anount of one the
ot her conpounds described in this conbilnation section or a

phar maceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof. According to a further aspect of the invention there is
provi ded aha pbraporadend foronila L or 8 phppowiceutisallyascehtablorsplti sobeten selyatp ofi perhof

f | , [ I .sal I . 1 f
2 salt o saftpr SafOR RGP, ISt ARG B o Rl oo B P B0 T

t hi s conbi paitdt @nit 966k @6inPr a pharnmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof, in association with a

phar mace®? iangiof Qlea%l&eéﬁwaapl@ldsaliﬂw@ﬁg ingthisceompbyiggtion sectiqn s adibagnacsuticailyr t her
aspect of e i i i I €t rieS

conpoting “SHPPLREREM vl L YSHEMR sholl Gt o Bt SO It Rig?
solvate ddrnswelh a salt or a prodrug thereof, and one of the other
conmpounds_described in this, Qonbi_ngti on secii on or a pharmaceutically
accept ablcic@ugiper megng fgreoniaylingsald fyst and spegnd despeeformsyr odrug 20 t her eof .
According to a further aspect of the present invention there is provided a
kit conmprising: a) a conpound of fornmula I, or a pharmaceutically

accept ablAecewling toswbthert featusodiithe mvehitiantbere inproaided the useof egomgowtseefeof , i n

a first unit dosage far 25..b). one of .the other c ounds, described in

Chi s BomtinermBR gt MBS Fertibls 1t POy e o N AR ol €S 51 vt o,
sol vat e @fodti€ thefeoS,ahll 0fé ofthe 0Bl USmbHRIdS Abscribed i thRGORbinddibh sekeidager form
and c) container neans for containing said first and second dosage forns.

30 Accor @iphgrmaseutiqally pereptablasaliy salyate, el vpiedd eweh 3 saliare Rpdrua dieecaisinpr ovi ded
a kit co d fnﬁn’xd}gctlflr\é\%f roi%e(&cjaﬁ%ﬁ{ R)g&/scacﬁQﬁ% BR 4 ﬁtme%% o?‘)ne%b&%'?ﬂl}d%é) r formula
|, or a pharnaceutically acceptable salt, solvate, solvate “of suc a salt
or a prodypeR dibestexndngd ifs ageichaesd aviniplicatigaisan aaaenittlealed yanmead equckb madi | uent
or carrier,
15
According to another feature of the invention there is provided the use of a compound of
the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such asalt 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 formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof, optionally together with a pharmaceutically acceptable diluent or carrier, with the
simultaneous, sequential or separate administration of an effective amount of one of the
other compounds described in this combination section, or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, optionally together with a

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

need of such therapeutic treatment.



inafirst unit dosage form b) one of the other conpounds described in
this conbination section or a pharmaceutically 5 acceptable salt, solvate,
sol vat e oogaohisas salt or a prodrug thereof, in a second martGBRbesse form
and c) container neans for containing said first and second dosage forns.
According to another feature of the irkfention there is provided the use of

a conpound of 10 the formula |, or a pharmaceutically acceptable salt,
sol vate, solvate of such a salt or a prodrug thereof, and one of the other
conpoundExamplesi bed in this conbination section, or a pharmaceutically

acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof, in
the manufacture of a nedicanent for use in the the treatnent of netabolic
syndrome or {HpaVIR Al deNRR aResuréberAs HoRi RiREMEO W h Vadhh MMuscirf 360 or

war m bl ooded ani mal, such _as man. 15 According to ?nother feature of the
i nvent i oY afipe FNITY Puod(0:800 Ph@OLF@éCtEﬁmeéeréo‘?ﬁ?é’)%% aptH fregeerciss #fiBe0:1 , or a

phar npceysd I M I fregu t a

br odr g {1 00t BEGRBLER Pecilely, el SeqRckf 73, 1BLEFS ool

conbi nat r@3pect@elyl Wicastfemeditsp¥ias MAde i tealelty sede €t abl e salt, sol vate,
solvate of such a salt or a prodrug thereof, in 20 the manufacture of a
medi canent f oPnipseothgrwipiestated.pheminal drifthymse yangn @aenyich Besalveniols in  a
war m bl ogded. ani il such as man. According to a further aspect of the
present 1 nvention tdhere is provided a conbination treatnent conprising the
adm nistration of an effective anount of a conpound of the 25 formula I, or

a pharnmaceuti cal L}/ acceptabl e salt, solvate, solvate of such a salt or a
pr odritig thereélb—,—eéﬁ@fl%gal |y together with a pharnaceutically acceptable

di luent ejv§d' i Gimett¥1 siifdli§ Sinul taneous, sequential or separate
adm nistration of an’‘effective anount of one of the other conpounds

descri be8t@Act hi ethglaebiateat i on section, or a pharmaceutically acceptable
salt, so e, S te of .such.a salt or a prodrug thereof, optionally

t oget herbﬁ%h a &ldv'gﬂ'ﬁ?tﬁggoé{?ta%% |y acceptable diluent or carrier to a
war m bl ogggd ani fhhydbfebanras man in  need of such therapeutic treatnment. WO

03/ 051826 PCT/ GB02/ 05743 22
15 MeCN acetonitrile

MeOH methanol
TFA trifluoroacetic acid

NH4OAc ammonium acetate

t triplet

20 S singlet
d doublet
q quartet
m multiplet

bs broad singlet

25



Exanples 'H NVR and 13C NVR neasurenents were performed on a Varian Mercury
300 or Varian UNITY plus 400, 500 or 600 spectroneters, operating at 'H
frequenciwe 00/05390, 5 400, 500 and 600 MHz, respectively, PamtGER/0IAC
frequencies of 75, 100, 125 and 150 MHz, respectively. Measurenents were
made on the delta scale (8). Unless ot Herwi se stated, chemical shifts are
given in ppmwth the solvent as internal standard. 10 Abbrevi ations DVSO
di met hyl sul foxide EtQAc ethyl acetate DMF N, N-di net hyl f ormam de THE

t et rahydgof urlalq 15 MeCN acetonitrile MOH nethanol TFA trifluoroacetic

acid N niumacetate t triplet 20 s singlet d doublet q quartet
m nul ti pbat - (hehoadnShaglighiol 2R -0/ 051826 PCT/ GB02/ 05743 23 Exanple
1 2-{ 12-74- or phenyl)ethylTthio 1-3-[4-(2-{4-

[ (et hyl| Nuiletlomsnlfpoxiyéxphptreaxyy i edtyhiphdmtilpmpahgic @pidnoi ¢ acid s (i)
[ 2- (4- Chl or ophenyl ) et hyl | et hanet hi oat e

s (i) [2-(4-Chlorophenyl)ethyllethanethioate
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.

10

(i1) 2-{[2-(4-Chlorophenylethyllthio }-3-[4-(2-{4-

[(methylsulfonyhoxylphenoxy}ethyl)phenyllpropanoic acid
The reaction vessel was flushed with argon. To a part 0.8 ml (0.400 mmol) of the mixture

from the reaction step above 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)phenyl]propanoate (0.200 g, 0.484 mmol, prepared
as described in Example 2) in acetonitrile (0.800 ml) was added. The mixture was stirred
for 16 h under an argon atmosphere and then centrifuged under vacuum at 35 °C. 2 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 HCI (100 ul) 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)ethyl]thio }-3-[4-(2-{4-[(methylsulfonyl)oxy]-

phenoxy lethyl)phenvyl]propanoic 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



1- (2- Chl or oet hyl ) - 4-chl or obenzene (0.700 g, 4.00 nmol ), thioacetic acid
(0.320 g, 4.20 nmmol) and triethylamne (0,425 g, 4.20 nmmol) were dissol ved
in MeOH (WomBpsisihe sol ution was warmed with mcrowaves fPom/c@®osasonds at
150 C. The mixture was used in the next step without purification. 10
(i1)2-{[2-(4-Chl orophenly)ethyl]thiol- 23‘-[4 (2-{4-

[ (met hyl sul f onyl ) oxy] phenoxy} et hyl ) phenyl | propanoi ¢ acid The reaction

vessel was flushed with argon. To a part 0.8 m (0.400 mml) of the m xture
fromthe Ch@mattwgmhgt AChutadrek Al JF0R €2P0mYemnsi.d.) colamnswasiused and

ot iyl 2 Sl Bt D801 b s miakR ol Ryt Redhice Ay g btsol/eif” an howr

et hyl) ph%ﬂMh(])lRQOﬁng!ﬁBtaﬁd (ks Zﬂectgd ofto4ifcoliivh., THY faedletthg fuak das eolideed in
Example 2) in acetonitrile (0,800 m) was added. The m xture was stirred

for 16 hapé§er-defected Jba pa@%*s%%gbweﬁﬁbt@mwabﬁv Pmr\&l@wnerﬁ’aaw AU at 35
C 2 n|I wat ekqgof; h ure was
stirréd vi §8P8uaélrdtm %‘I Eg@ho(beﬁe}) a?:(i) ob}%llésa ﬁrﬁ[l}gn%/l Tiﬁﬂ%ﬁ%o ul)
the stir itd pige\WadncenithtisHierD. § IO@ﬂ@tmroph@Alrrotaua}h&'aﬁfnédﬁlrw AQ0cC wing
filtered through a Teflon"' filter and further purified using preparative
HPLC (0. 2hegortium Necl 58§ mayi ent) The pool ed fractions were centrifuged

d 400
i AT CLOInIE T 18 CER LR SHSH OV ) B N,
25 3. 45 (3dth, (1HH), 3.44 BH, (s, 3. PH{LH,60)33.08 2H2H)2. 777208 (fH,mRH), 7.11-7.27 (m
8H) .

(iHi)i Y!Ie-) - 2-1[ 2- (4-chl or ophenyl ) et hyl I t hi ol - 3-[ 4- (2- {4-[ (net hyl sul f onyl ) oxyl

- phenoxﬁx%@yéjphenyl | propanoi ¢ acid 30 The (-)-enantiomer of 2-{
[ 2- (4-chlorophenyl )ethyl Jthi o}-3-[4-(2-{4-[(nethyl sul fonyl)-

oxy] pheng_(éggé_gﬁllg ghe1¥l LEB mnol g [Q_gg_ﬂ !vvas separated fromthe racemate by
chiral romat ogr aphy. A Chiral pak AD JF003
(250 x ZQ(destﬂf&qyﬁg}hHmﬁ? g}@%@%m@“%ﬂ%ﬁ ormc acid 100/0. 1% as

nmobi | e phase € racenate g) was dissolved rn ethanol (20 ng/m ) and

was injected onto the colum. The first eluting peak was coll ected

15 (1) Methyl 2-chloro-3-[4-(2-hydroxyethyl)phenyllpropanoate

2-(4-Aminophenyl)ethanol (11g, 8 1mmol) and 32ml conc HCl 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 (MgSOy)
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%CH3;CN-waterphase
containing 0.1M NH;OAc as eluent) gave 9.7g product (yield 49%) as an oil.
'HNMR ( 400MHz, CDCl3): 2.84 (t, 3H), 3.15 (dd, 1H), 3.35 (dd, 1H), 3.75 (s, 3H), 3.84
(t, 3H), 4.43 (t, 1H), 7.17 (d, 4H)

30



and UV-detected. The product (0.9 g) was obtained with an enantioneric
purity = 99.2% s The optical rotation was found to be [a] 20D = -29 by

di ssol vi otohessa@nt i omer in ethanol to give a concentratPCorGBIR/08745

g/ 100m . The optical rotation was neasured at 20 C using the sodiumline
at 589 nm 'H NWR (500 MHz, CD3OD): 7.28-7.25 (6H, m, 7.15 (2H d), 7.13
(2H, d), 4.16 (2H, t), 3. 45 (1H, t), 3.14 (3H, s), 3.11 (1H, m, 3.04 (2H,
t), 2.77- 2 90 (5H m. 10 Exarrple 2 2- {

[ 2- (4- Hydr t hj

[ (et hyl i C (i) Methyl
2-chl or o- 3- [4 (2- hydroxyet hyI)12henyI I12roRanoate 2- (4 Am nophenyl ) et hanol
(119, 81 d to OC
ot um nE T B e o S e e

t enper at thyéromwh)ldmnymdepat@@c (2flges. SmmeDowdrd-(beez Hot y) plempl At e, 8mow])

808 | d Cu 8 | dded 0 ti 1 Xt

S ) oo et b O el ST T 2L,
t t th

e LSS T SIS 6 HBIFE FSLE T S o g M e, (he

evapor at 6d°Godgnigheduced pressure. The crude product was purified by flash

25 chromat ogr.aphy usi ng a 65:35 u of Et OAc and hept gane as el uent.
Further H&MIKUELY poHIaNe ﬁPéB%Jraé}H] 40 ﬁ%lﬁf}tf”(‘%%‘faﬁ@faéedg}’r"é‘&ﬁp EAcedPresien
SO/CHBCN- ct

(yi ol 0 2035 CRRERRSuClAR, ARy dbi ol I do- S CONBRARE) )
3. 35 1pdd and BiQABas78u¢s to Bid)d 2.388df th¢ desi@B)prodhcu@igld 61%iHps cqlodrfes¢ d, 4H) 30
WO 03/ 051826 PCT/ GB02/ 05743 25 (ii) Methyl 3-(4- {
2- [ 4- (befS¥Fky) phenoxy] et hyl }phenyl ) - 2- chl or opr opanoat e
;rl Erenyllms 3 20@%(12 .ARCLINT04 e, Ma5 3added, 11D, 3.36 DM .95 (sy8tihvl.12

e ores (t, 2H), 4.45 (t, 1H), 5.01 (s, 2H), 6.82 (m, 2H), 6.90 (m, 2H), 7.13-7.27 (m, 4H), 7.29-

7.47 (m, SH).

15

(iii) Methyl 2-chloro-3-{4-[2-(4-hydroxyphenoxy)ethyllphenyl } propanoate

Methyl 3-(4-{2-[4-(benzyloxy)phenoxylethyl } phenyl)-2-chloropropanoate (1.0g,
2.4mmol) and dimethyl sulfide (0.9g, 14mmol) was dissolved in 60ml 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,SO4) and
25 evaporated under reduced pressure. Futher purification by preparative HPLC using a
gradient of CH;CN/ 5% CH3;CN-waterphase containing 0.1M NH4OAc gave 0.55g 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



hydr oxyet hyl ) phenyl ] propanoate (2.1g, 8.5mpl) and 4-(benzyl oxy) phenol
(1.7g, 8mmol) 5 in 20mL toluene under nitrogen atnosphere. The sol ution was
war med t owb3Gossde di i sopropyl azodi carboxyl ate (1.8g, 9mror)ceeassaadded.
The reaction mxture was stirred at 55C overnight. The m xture was al | owed
to cool and the solvent was evaporat ednder reduced pressure. The crude
product was purified by flash chronmat ography using a 80: 20 m xture of
heptane 10 and Et OAc as eluent to yield 2.28g of the desi red pr oduct

GREREN X . R

501(s oH), 6.82 (m 2H), 6.90 (m 2H), 713727(m 4H) 7.2 '7.47 (m
I

2~ el or ot B G RIS R BR324 B 4.

2-[ 4- (bemﬂqytr&x}yylmhmammm Byimihol) eray djss@vedind2Ood rdigidoromtiané ancogqoledZto4mmI)

and di rretg(g sul fide 14mmol ) was _ di ssal ved in CH2C12. Boron 20
trifl&ori-#ECander r&fregqnzatmgsphfmt%aﬂﬁé@f%h@ﬂomﬁ‘o%ﬁﬁnge pmoevag 3dde 4

sol uti on4 room

t enper at ar Wi\ngﬁ Egﬁktg%u%ﬁlgﬁ%d?%%fgl? Horéﬁ %&m gé\ggl;t%ﬁyltﬁ rllf}%l uori de

e:j ge (rj ate k?vmgohrﬁﬂdﬁde ansladded, the muéuumgwmxgamed(wmaedmw)edmcgm a,SOMéndr dWas
added. The ases re separated an ueous extracted tw ce
wi th CH2E@Y3Poratf ?f‘geéqﬁu&e S%SBEE%VH dé Ine “f%%%@a?xla&%% brine), dried
(Na2SO4) M@mr@@g)@dﬁg r}{ﬁ%%%& HT%_BES'YJh?fHPQVMf(b cahi on by

preparative HPLC using a r adi Waterphase cont ai ni ng

O. 1M 1INHA@Ad (GRID, 44459 11d), 5t2$b(s Uy 688dd b ddd-71.33 endbH29%) as an oil. ' HNWVR
(400MHz, CDC13 ): 3.04 (t, 2H), 3.16 (dd, 1H), 3.35 (dd, 1H), 3.75 (s, 3H),

4.10 (ty v%th%ﬂz-ﬁ%-[41(,beﬂm0xﬁpﬂ&\zﬂﬂﬂwl4ﬁblo)—?—[éﬂ-@-ﬁ-z9 (m 4H). 30 WO
03/ 051826 P 02/ 05743 26 (1v) Methyl 2-chloro-3-[4-(2-{4-[(methylsulfon

| ) oxy] phétmetiy}le dplydnppy tethyd ipheayl|propanoate

2-[4-(Benzyloxy)phenyl]ethanethiol (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 CH3CN/5% CH3;CN-
waterphase containing 0.1M NH4OAc 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, 5H).

25

(vi) Methyl 2-{[2-(4-hydroxyphenyl)ethylithio}-3-[4-(2-{4-

[(methylsulfonyDoxy]phenoxy}ethyl)phenyllpropanoate

To a solution of methyl 2-({2-[4-(benzyloxy)phenyl]ethyl }thio)-3-[4-(2-{4-
30  [(methylsulfonyl)oxylphenoxy }ethyl)phenyl]propanoate (477mg, 0.8mmol) and 15ml
dichlormethane, dimethyl sulfide (239mg, 3.8mol) and boron trifluoride etherate (545mg,



Met hyl 2-chl oro- 3-{4-[2-(4- hydroxyphenoxy) et hyl | phenyl }propanoate (334ny,
1.O0mol) and triethylamne (303ng, 3. Omvpl) was dissolved in 20mL

di chl or rewban®smeel cool ed to s -20C under nitrogen atnpsSpRETAEB02/05743

Met hanesul fonyl chloride (114ny, 1. Orrm)l) was added dropwi se. The m xture
was allowed to reach roomtenperature.2’After 2 hours dichl ornet hane was
added, the m xture was washed (water, brine), dried (Na2SO4) and

evapor at ed under reduced pressure to yield 394ng pure product (yield 96% .
1HNMR (4(3&%11391) @B@l@dcd%ﬂalﬁmrxwﬁsshﬁng Batésw dddatided H) the 3eBBorf.dchelH) , 3. 74

(78 1 43H) é’hi‘%‘?f wg% segiu(%e%%gﬂ% aqéleéus pha@ was ex%ract%g 'thceH)v)xth dlcé:irﬁox(mdthane

{ 2- [ 4- ( bemg ko) phasdlwdrk ebbed,)drid @80 ard%vhforated under reduced pressure.
[ (et hyl sul f onl y) oxy] phenoxy} et hyl7)(;))henyl | propanoat e

2-[ 4- (Berziefmgwym@ﬁwqmpﬁmiémdcﬁ Fesaptainedangplofl. et hyl

2- chl or 0413sh4s f ] X

et hyl fpheny P opanod’?:e]&?gg?n%ﬁ, 5815&% Xll{i?@aﬂrggge%gf é?gl(t A Ooﬁa%}el)’( 189ny,
1. 4mmol ) 3ver@ddi)s 149 &ah, il H), 134681 (sgB ), DNB (828H)s6.72 (& AH)N6I8T (d,a'rlt),r@@(d,

at nosphere_at room tenperature overnight. The solvent was evaporated under
reduced p%}@s-éll(?é'?&r{@ f resi due was dissolved in toluene. The organic
phase was washed (water, brine), dried (MgSO4) and evaporated. 20 Futher
puri fi cat(vior2-bi2-@rwhoatrherylbdhyllthii Sel4a 2ef4aidmethtylsoffoGHREN-5% CH3CN

wat er phase cont a| ni ng 0 lM NH40°\C gave 477ng of the desired product (yield
759%) . DREID Y A6 O DEPE / : ,295(dd 1H), 3.09
(m5H)0 3.20 (dd, 1H) 353(m 1H) 370 (s, 4.15 (t, 2H), 5.06 (s,

(V| ) Vet h;\f“(ztg%l[ér% 7“9@ }’}}gﬁ‘g@g}f@ﬁ 4 Ol{z [@Ttﬁ%lﬂ?ﬁl)ogﬁphemw}

[ (et hyl &tﬂyﬂ)@hm{y)]@mﬁaﬁdsmaQb%)ngeﬂﬂyﬂ:ﬁcﬂh@ayﬂibmman@a&rﬂ ofa Al soktutd afn  of
met hyl 2-({2-[ 4- (benzyl oxy) phenyl yl}thio)-3-14-(2-{4 30
[ (et hyl m@Wa §53NGA9 @#&ﬁl}anéf%bmglgﬁeﬁwmmg{%&@g( ﬁﬁﬁ@ol )¢"%mol ) and
15n = dig &ﬁ&t&%, gﬁéd"ﬁi ¥ reatibel PG 2BRFBY holirS BPLuriRe gt IQQﬁmon
trifl uor| e etherate (545ngy, WO 03/ 051826 PCT/ GB02/ 05743~ 27
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 (MgS0O,) and evaporated. The
crude product was purified using preparative HPLC (eluent: CH3CN / 5% CH3CN-

~ waterphase containing 0.1M NH,OAc) 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 (t, 2H), 6.70 (d, 2H), 6.86 (d, 2H), 6.97 (d , 2H), 7.12-7.21 (m, 6H).

25 CNMR (100MHz, CDCls): 33.8, 35.1, 35.5, 37.2, 37.3, 48.1, 69.3, 115.6, 115.8, 123.3,
129.3,129.4, 129.9, 132.3, 136.2, 136.9, 142.8, 154.4, 158.0, 177.2.

(viii) (-)-2-{[2-(4-hydroxyphenyl)ethyllthio }-3-[4-(2-{4-
[(methylsulfonyl)oxy]phenoxy}ethyl)phenyllpropanoic acid

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

oxy]phenoxy }ethyl)phenyl]propanoic acid was separated into its enantiomers using chiral



3.8mol ) were added. After 18 hours of stirring water was added to the
reaction. The phases were separated and the aqueous phase was extracted
tw ce w twodBobkises net hane. The organi ¢ phases were pool e@CTdEBRAST4IVGSDA)
and evapor ated under reduced pressure. 274ng of the desired product (yield
679 was obtained as an oil. 5 'HNWR @@00N+E, CDC13): 2.70-2.85 (m 4H),
2.91 (dd, 1H), 3.05 (t, 2H), 3 10 (s, 3H, 3.17 (dd, 1H) 3.49 (m 1H),
3.68 (s, 3H), 4.13 (t, 2H), 6. d, 2H), 6.87 (d, 2H, 99 (d 2H) ,
7.10-7. 2Qhrpmat(@|q)phy AChlralpakADID 01+ AS003 (336 x 100 mmld)and ethanol/formic

L R e

[ 2- (4- hy dii®myaekeinko gieley|unimiTa} fidst EHiiag pedk Waaedlloyled uhd UNybgteced. ihenoxy} -
ethyl)phenyl]propanoate (105 , 0.2mol ) was dissolved in 6.5mL of a 7:1
mi xt ur e BFOduqtiid 1) gvagepbeyinas i %W&U@ﬁ%%W%%&% The pptigal TR WS de

4" notr s "3AZE Pe b B sl e ap AOE e kil (BRE SheBhiE By

reduced pfessg ®0aNdTHewpticgsb@tion was measiiréd it 2PCWisiny tﬂMdm}ﬁmb lo$dx aci d.
The water phase was extracted with Et OAc (x3), the organic phases were
pool ed, WAshed (water, brine), dried (MySH) and evaporated. The crude

product NMR'( ﬁﬂl!' r T t

wat er pha\gg cont gq)(?’ll ng gﬂ%% f%%rg?} 8, Hil)e %HIEE? 6?1 !gea re?%r og

(yield 92%y (2H, t),znmcnmn},s.mm&ms)( aﬂemﬁ dd)T03)2H,2),88922.8% (THymEH) , 3. 05
(t, 2H), 3.10 (s, 3H), 3.17 (dd, 1H), 3.47 (m 1H), 4.12 (t, 2H), 6.70 (d,
2H), 16.86 (d, 2H), 6.97 (d, 2H), 7.12-7.21 (m 6H). 25 13CNVR (100MHz,
CDC13) : %.8“62. 1, 35.5, 37.2, 37.3, 48.1, 69.3, 115.6, 115.8, 123.3,

129. 3, 1z294 9.9, 132.3, 136.2, 136.9, 142.8, 154.4, 158.0, 177.2.
(viii) (2)H244-HubrdphehVioktRyWtRiog Byi4) @t fuyj(hiekH y®uifdn Y1oxyhédox y1-

[ (net hyl su ) et hyl ) phenyl | propanoi ¢ acid 30 The racemate
of 2- { EUwirbg a6 ACIH) et hyl ] t hi 0} - 3-[ 4- (2-{4-[ (net hyl sul fonyl ) -
oxy]phenoxy}ethyl)phenyl]propan0|c acid was separated into its enantioners
using chiral

15 (i) [2-(4-fluorophenyl)ethyllethanethioate

To a solution of DMF (60ml) and thioacetic acid (2.1g, 28mmol), cooled in an ice-bath,
was added cesium carbonate (9.1g, 28mmol). The reaction mixture immediately 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 (NaSQOy)
and evaporated under reduced pressure to yield 5g (99%) of the desired product as an oil.
"HNMR (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, CDCls): 30.8, 30.9, 35.3, 115.4, 115.6, 130.2, 130.3, 135.9, 160.7,
195.8.

(i1) Methyl 2-{[2-(4-fluorophenyl)ethyl]thio}-3-[4-(2-{4-[(methylsulfonyl)oxy]phenoxy}-

ethyl)phenvyl]propanoate

30  [2-(4-Fluorophenyl)ethyl]ethanethioate (96mg, 0.48mmol) was dissolved in 1ml methanol

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



WO 03/ 051826 PCT/ GB02/ 05743 28 chromat ography. A Chiral pak AD JDBOL+ AS003
(336 x 100 mMmi.d.) and ethanol/formc acid 100/0.01% was used as nobile
phase. Thworiaosrseé e (9 g) was di ssolved in ethanol and i mCceatBed/osTIBO t he
colum. The first eluting peak was coll ected and UV-detected. The product
(4.1 g) was obtained with an enantiome® c purity >99% The optical rotation
was 5 found to be [a] 20D = -33 by dissolving the enantionmer in nethanol to

give a concentration of 0.64 g/100m . The optical rotation was neasured at
20 C usi Ag3mmeol3odfteriq mimateatof B@Ying mAthyl - oS24z [ (metistmjfonyl)-17- 7. 22

)1 o 16 Qg gt forgaloeC o Ao fliggleqsh 2GR 1

Exanpl € 3dded. The resulting mixture was stirred overnight.

2-{[ 2- (4- Fl uor ophenyl %et hyl ]t hi 01-3-[4-(2-{4-[ (methyl sul fonyl ) oxyl phenoxy
1- et hyl )pr,é@}yq:qtpvqgggmr@teg@mcbthgy% ue was d1ssolve in EtOAc. The organic phase
[2(4f| QRbeY, ?19]:: (60m ) and

t hi oacetl c aci dﬁra(%) E"Wﬁ%ﬁ%‘@%ﬁ‘%gr@g Ogﬁeﬁﬁﬁé%kg%dgg S Ss\f?/gés: added cesium
car bonat &uth8r ﬂ@;t‘ﬂﬁmb)’ prephative HPLICH(nsing xtguadient ofeHl; ENe| 57 CHsGCed  or ange.

1- (2- Chl oroet hyl )-4-f| uor obenzene (4g, dded t he | ce-bath was
20 r enov ¥dteaphiise fentaignetd- Hﬂ%@%@.ww%@fﬁ%@ﬂﬁsue oAU (el S5

evaporatw A d@(mNg%&%ﬂ.@%@bS(ﬁplsm (B8 14 TNSE! 980 dd, RgSe vas

washed ( , and evapor at ed under reduced pressure to
yield 59 3(559%4, 18, 3.Tix(scl3H), deld (pr2dueO2 &, 2&h, ‘601, 2H),FINVRng 40DMHZ3 (B@DC13) :

2.33 glg}) 2.83 (t, 2H), 3.09 (t, 2H), 6.98 (t, 2H), 7.17 (m 2H). 25
13CN f MHz, CDC13): 30.8, 30.9, 35.3, 115.4, 115.6, 130.2, 130.3,
135. 9, 160 7, 195.8.

(i1)Methyl 2- {[2 (4-fluorophenyl)ethyllthiol-3-[4-(2-14-[(nethylsul fonlyl)ox

yl phenox | |
[ 2- (4-F 5%‘? %p‘flgmﬁ%&m},ﬁ ,@5‘“12‘2‘?‘:““.‘.’5%a@c(Z’WﬂmemYES‘.f.?‘l}ﬂo’%s di ssol ved in

I'm et haRglox ylethyl)phenyllpropanoic 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 1M
20  HCI and extracted with EtOAc three times. The organic phases were pooled, washed
(water, brine), dried (MgS0O,) and evaporated. The crude product was purified using
preparative HPLC (eluent: CH3CN / 5% CH3;CN-waterphase containing 0.1M NH4Oac).
24mg of the desired product (yield 30%) was obtained as an oil.
'HNMR (500MHz, CDCI3): 2.82-3.00 (m, SH), 3.10 (t, 2H), 3.14 (s, 3H), 3.21 (dd, 1H),
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).



under nitrogen atnosphere. To this slurry was added sodi um net hanet hi ol ate
(33.9mg, WO 03/051826 PCT/ GB02/05743 29 0.48mmol ). After 30 m nutes of
stirring wetoawsis2e chl or o- 3-[ 4- (2-{4-[ (net hyl sul fonyl) - PCT/GB02/05743

oxy] phenoxy} et hyl ) phenyl ] propanoat e (200nmg, O0.48mmol) dissolved in 2ml
CH3CN was ~added. The resulting mxtur¥® was stirred overnight. The sol vent
was evaporated and the residue was dissolved in EtOQAc. The organic phase s
was washed (water), dried (MJSO4) and evaporated under reduced pressure.

Fut her pyificati niby preparative HPLC (using a gradient of CH3CN /
S%E}BC»+gﬁ%?@%%ﬁ%@%L%ontaining 0. 1M NH4OAc) gave 82ng of the desired
product ybehidiG% . ' HWR (S00M, CDCI3 ): 2.82-3. 00 (m 5H) 3.10 (t,
2H) 3.14 (s, 3H), 322(dd 1H), 3.53 (m 1H), 3.72 (s, 4.18 (t,

[2 (46F|9u%0$nggH%@ SS VF‘?] I_%)qu %’S(b%ﬂ% &éﬁkrdre l%gl&lﬂ) #%fo%@issa% i) 2-

phenoxy} gtoay lsalﬁh&rsy\bér@ TP _@llﬁteé% oMiSo Mad Mur@nﬁdla.
[ 2- (4-fluorophenyl)ethyl]thio}-3-[4-(2-{4-[(nethylsul fonyl)oxy]-
phenoxy}ethyl)phenyl]propanoate (77mg, 0. 14mmol) was dissolved in 2.5m of

a 4:1 mxture of THE wa |l ed on an ice-bath. Lithium

hydr oxi dé}ﬁlﬁ% Iﬁ%‘é@@ﬁg Wat er was added after 2 days of
stirringy: % r :

ot 119 S ARTLRTREEAN Wi ey B MER,BIPRI G E R
Et CAc thl’fﬁﬁleéFﬁﬁl erTmWrg@aly@aep&sammmwaz@mkiemolawshed (water, brine),
dried (MgSO) and evaporated. The crude product was purified using
preparative HPLC (eluent: CH3CN / 5% CH3CN-wat er phase containing 0. 1M
NH4Cac) i r uc i 3099 was obtained as an oil
'HNW°(5%W§%8§WL§W 6@*@%0 (t, 2H) 3.14 (s, 3H), 3.21
(dd, 1H), 52 (m 1H), 4.18 (t, 2H), 6.90 (d, 6.99 (t, 2H), 7.13
(m 2H), Uﬂ@é (ﬂsze@gew sgEpmayid e oGEere e fomn A W@As@ellsmwogl cal

activity

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, 5"-CGACGGAGTACTGTCCTCCGAGCT-3", cloned into the

Sacl/Xhol sites of pGL3-Promoter (Promega). The Sacl/Xhol fragment carrying the UAS

sites was constructed using annealed overlapping oligonucleotides.

25 Expression vectors used are based upon pSG5 (Stratagene). All vectors contain an
EcoRI/Nhel fragment encoding the DNA binding domain of GAL4 (encoding amino acid
positions 1-145 of database accession number P04386) followed by an in-frame fusion to a
fragment encoding the nuclear localisation sequence from T antigen of Polyoma Virus.

The nuclear localisation sequence was constructed using annealed overlapping



Formul ati ons Conpounds were dissolved in DMSO to obtain 16 nM stock

sol utions. Before assays, stock solutions were further diluted in DVSO and
cul t ure Me0ioan58263ENERAL CHEM CALS AND REAGENTS Luci f er as@cagamg/osaagent
was purchased from Packard, USA. Restriction Enzynes were from Boehringer
and Vent pol ymerase from New Engl and Bilol abs. 10 CELL LI NES AND CELL
CULTURE CONDI TI ONS U2-CS, (GOsteogenic sarconma, Human) was purchased from
ATCC, USA. Cells were expanded and refrozen in batches from passage nunber

six. Cells were cultured i | becco' s nodified Eagl e nedium (DVEM with
25 M gl Bﬁ%(g‘él?l%ﬁu CéngwﬁgEéPP§ICE (ES_- al anyl - L- gl ut ani ne, 10% fetal cal f
serum  aps-3% L8R GANEE PRI ENARIGEA ARG TRGET ACTBS) THY i ARdbirsigh ti on of

cal cium or magnesiumwas used. All cell culture reagents were from G bco
(USA) andoftinsviloin loahdn and ouise PPARceandiemeanpndahase ®PARywYRIRGRh.  PLASM D

CONSTRUCTS FOR HETEROLOGOUS EXPRESS|I ON St andard reconbi nant DNA techni ques
wer e car pinplifiesjas KpnlfdareH] agmesys amekclonad ip frametp ghe GALARNAbindiRg 1 epor t er

vector, RALBUAS . (.clone consj.st.s of five ies of .the GAL4 DNA bindjng
sequence oBAN AR AETAERET iR B RaurhetSTRO BiBinsg o el B prSht of s
of PGL3- ReRMnEméLbPERAR cind e Sacl | Xhol fragment carrying the UAS sites
was constructed using anneal ed overl appi ng ol i gonucl eoti des. 25 Expression
vect or s Thebllbmvenpeseassiqnorcip8Giere Ssediffoarenednt tAhsfestersor s cont ai n an

EcoRI / Nnel fragnment encoding the DNA bi ndi ng domain of GAL4 (encodi ng am no
acid positiaons 1-145 of database accession nunber PO4386) fol |l owed by an

in-frame fusion to a f[fragne cqodi ng|the nucl ear | ecdlisation sequence
from T ant] Y&¥ of Pol yorf‘ﬁg"’\gf‘%g&&‘%ﬁ'@enuclsg%‘if‘n?e(fﬁt%ef‘%eati on sequence was
constructed using annelal ed overl appi ng WO 03/ 051826 PCT/|GB02/ 05743 31

ol i gonucl epidstesgrgat N9 Nagl/ PRy Sti ¢K¥7809S0 625-1530 |
( 5- - CTAGCACTCCT AGAAGANACGCAAGGI TGGIAC- 1)~ The' i gand hi|ndi ng

pSGGALmPPa murine PPARa. X57638, nt 668-1573
pSGGALIPPg human PPARY U63415, nt 613-1518
pSGGALmPPg murine PPARY U09138, nt 652-1577
0 ! 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 pellet was resuspended in cold PBS to a
cell concentration of about 18 x 10° cells/ml. After addition of DNA, the cell suspension
was incubated on ice for approximately 5 minutes before electroporation at 230 V, 960 uF
in Biorad’s Gene Pulser ™ in 0.5 ml batches. A total of 50 ug DNA was added to each

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

unspecific DNA (pBluescript, Stratagene).



domai ns from human and nouse PPARa and human and nouse PPARy were PCR
anplified as Kpnl/BanH fragnents and cloned in frane to the GAL4 DNA

bi ndi ng Svomaesms2@nd the nucl ear |ocalisation sequence. TireTazBpaesme of all
pl asm d constructs used were confirnmed by sequencing. The foll ow ng
expressi on vectors were used for transi?ent transfections: vector encoded
PPAR subt ype sequence reference' pSGGALhPPa human PPARa S74349, nt

625- 1530 pSGGALnPPa nuri ne PPARa X57638, nt 668-1573 pSGGALhPPg human

PPARy U6 t 151 e PPA 77 10 1
refers t§?%ﬂ8k§ (fpoﬂ%mb‘o%? bsi ‘%ﬁ EC? %lﬁg%mélr?ln %a‘f@@&f EhSé“)?p‘ln 5S

l'i gand biygbRiGheAOITRE Hind b %irEA\Eﬁ E%&@Féﬁzwg}l%eﬁ{ Q2880 LIS 9fate§e1lnl s from
passage nunber six were thawed and expanded to passage 15 nunber eig

bef or e t oedes feeatlomocedls tCmedlerestedabplhtes wereeintubyapesi an B3 ¥ for Bed had's ]ae:fdrqoel | et ed
by centrlfugati on at 270%}?{ or 2 mnutes. The cell pellet was resuspended
"h col d PeBilpBOBestEmpognite s RiSiTORPRAR Hotha ccH megitwag syAPlersantdar Kor

appr o mieur e p68! buf SR aRpCs ok RS 3B SG g Blation by o1 g o
Cene Pul sgty Tsz dbnthonehts ob BHeFTES Thérésm ahar&fal S@ipPedMAS WaS pastilest 40 each 20

batch of O. 5 cells, including 2.5 g expression vector, 25 g reporter
vect or afal®a; B)rgOOulﬂsxﬁdacatflnw:tha:ﬁEl U@ gchangoal asdﬂégd@ed@d Anylyt33l 051826

concont« kg Saghsgo Keei AP by S st Fenl P
appr oxi gﬁagl‘n%(tlczs%rrgpgtrﬁgﬁnlté ﬁ@)g urd6{e n dﬁ%fbﬁoxgatg‘éﬁkz'thé’g?é s order to

allow c O recover, see at es re incu 3 4 hours

before aedtifugedand thb@ﬁippﬁilig”lmdd’tﬁi& whdrepsdted/for g hditARdfter thidwecerl | medi um
was supplemented with 5 resin-charcoal strip ged fetal calf serumgFCS) in
order t o tgotiedt. Becigy viangeniafugedandhltensterilised in arderdo conpnemnantspf t he FCS.

The resin: charcoal strl pped FCS was produced as
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 ul 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 (ETYA) was used as reference substance

for human PPARC.



follows; for 500 mMl of heat-inactivated FCS, 10 g charcoal and 25 g Bi o-Rad
Anal ytical G ade Anion Exchange Resin 200-400 nesh were added, and the

sol uti on we3kes6 on a magnetic stirrer at roomtenper at ®CE/GBO5TBght .
The foll owi ng day, the FCS was 10 centrifuged and the stripping procedure
was repeated for 4-6 hours. After the ¥econd treatnment, the FCS was
centrifuged and filter sterilised in order to renove remants of charcoal
and resin. ASSAY PROCEDURE is Stock solutions of conpounds in DVBO were
diluted in appropriate concentration ranges in nmaster plates. From naster
pl ates, conmpounds were diluted in culture nedia to obtain test conpound
sol Ution%afcﬁfatiﬁhé“@ddﬁﬁl%@%- After adjustnent of the anmount of cell mediumto
75 1 in each well, 50 test compound 20 solution was added. Transiently

t r ansf ecFedcatallationvef BC g xplise ch doacennmapionsaffsct carve alesestaBdshel ovialseshstdr e t he

| uci ferase detection assay was_ performed. For luciferase assays, 100 | of
assay reawenderivgd frgmibg aneragee] fyvorqs tuse dgaendenineastemeats {after subiractiopy

appr oxi mat. el 0O mnutes in order to allow.,lysis of fhe | 1s. .After
Vet oo | Qe beaimo ey Miud) HELutP eBreR oY s ottt offe iusiftior
Victor, GLE@Ri¥Rbb@fRd bethRIGERBEBmMpBIRD UNlRes Thee PibtePhtis: HRA68RItAS used
as reference substance for activation of both human an muri ne” PPARy.

5, 8, 11, 14f theaess adrmpoudaoncemdiatidn. (W Apluea weresstmasdibyflacanioeErcldi®nance  f or
human PPARcL. WO 03/051826 PCT/ GB02/ 05743 33 Cal.cul ations a&g ?qﬁlysis
For cal cBplerpHesfatarasess gad criculating ha cenfeppy Qeayiredde aghjpyeoQya ot the

D S ARRim AL GR S Phindi SRR LfRuhge average of two ar three
n af t’er su

i ndepende neasurenent’s traction s of the background average
val ug) and were expressed as the percentage of the maximal activation
obtai ned by the reference conpound. Val ues were plotted against the

| ogar i t hifihe gémpéunds @f formmieplohavd as di¢seoft lesst thams weEaEfory BP 4B and pertisslar mat ed

by 1 nearcorlnggl?nrd(s: %lm%[ 2|m0§c50 of less than 1.0umol/l. Additionally in particular compounds the

ratio of the EC5p (PPARY) : EC5o PPARQ) is greater than 25:1. It is believed that this
ratio is important with respect to the pharmacological activity of the compounds and to

15 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



bet ween the data points and cal culating the concentration required to
achi eve 50% of the naxinmal activation obtained by the reference conpound.
10 The cowpamanss20f forrmula | have an EC50 of | ess than 5molr/dBokos74PPARa
and particular conpounds have an EC50 of less than 1.0nol/|. Additionally
in particular conpounds the ratio of ¥he EC50 (PPARy) : EC50 (PPAR(a) is
greater than 25:1. It is believed that this ratio is inportant with
respect to the pharmacol ogical activity of the conpounds and to 15 their
therapeutic profile. In addition the conpounds of the present invention
exhi bit inproved DVPK (Drug Metabolism and Pharmacoki netic) properties for
exanpl e they exhibit inproved netabqtigmmstability in vitro. The conpounds
al so have a prom sing toxicological profile. 20 WO 03/ 051826 PCT/ GB02/ 05743
34 CLAIMS 1. A compound of formulal 1 R\ OS O CO2H SO2CH3 s
wherein R re@mesent sf fimatal, fluoro or hydroxy as well as optical isomers
and racemates thereof as well as pharnmaceutically acceptable salts,
prodrugs, solvates and crystalline forms thereof. 10 2. A gonmpound
selected from2-{ [2-(4-chlorophenyl)ethyl]thio } -3-
4-[ (met hyl sul fonyl ) oxy] - phenoxy} et hyl ) phenyl ] propang
(0] - B v

[2-(4-hydroxyphen*iifff%fjﬁﬂ1 2-{ 4é
0O

|
SO,CH,

i-d; 2- {
onyl ) oxy] -

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.
10 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]-
15 phenoxy}ethyl)phenyl]propanoic acid; and
2-{[2-(4-fluorophenyl)ethyl]thio }-3-[4-(2-{4- [(methylsulfonyl)oxy]-
phenoxy}ethyl)phenyl]propanoic acid;

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

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



15 phenoxy} ethyl)phenyl]propanoic acid; and 2-{

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

phenoxy} ewbyBpisesayl | pr opanoi ¢ aci d; and pharnmaceuti cal | y patcmablie sal ts,
prodrugs, solvates and crystalline forms thereof. 20 3. The conpound
(-)-2-{ [2-(4-chl orophenyl)ethyl]thio0}33-[ 4-(2-{4-

[ (et hyl sul fonyl ) oxy] - phenoxy} et hyl) phenyl ] propanoi c acid. WO 03/ 051826
PCT/ GB02/ 05743 35 4. The conpound (-)-2-{

[ 2- (4- hydr oxyphenyl )ethyl]thio}-3-[4-(2-{4-

Lot SRS ERBSE G CLEDRRMBSURBF o o & The (10
[2-(4- fltﬂ@ﬁé@@ﬁ@ﬂﬁ&nygbmlﬂhtem getﬁyi)ﬂhen@ﬁpr&)ﬁaﬂ&&é@ﬂhw5U|f0ny|)0XY] phenoxy}

et hyl ) phenyl ]’ pr opanoi ¢ aci d har maceuti cal formnulation conprising a
conpound according to any one of clalns 1 to5in admxture with

phat maceut| Gl i 3R ERRARGP RIS A Bm ol 495 24 HIBRAMLI BT 3507 A
iy Sred gt B Sy

phar macedti ca d acc ne of

claims 1254 r[\(neaﬂmlmlwwl)w;t]lphphtacryrrahgzl)pheagd]bmpmwdlabI e adj uvants,
diluents and/or carriers. 8 A nmethod of treating or preventing I|p|d

di sorders (dyslipidem a) whether or not 15 associated with insulin

resi stance conprising the admnistration of a conpound according to any
one of cl6ai MepHarinadeutidal fammEAt dncongediniglaetotgioun® accbbding &eangfona of clajasind
according to any one of clains 1-5 in the manufacture of a medicanent for
t he tr eatlfedt ingfdmikisregwith pbarmasentically aqcpptaklgiadipvonietdiuents and{et cagessci at ed
20 with insulin resistance. 10. A nethod of treating or preventing type 2
di abe'’es conmprising the administration of an effective amount of a

conmpound 70f Af ﬂ{d?ﬁlhé’eutlcﬁcf%lﬂht% doPnpidhgAN@nPourd 8édBRdiRg B &Y dhe oMBITAM 1 N
need t hereof. . A process to prepare conpounds of fornula | reacting a

conpound lef ifi mlrmxlnae MWithhasn &518@2H y RSRpEBE24dpvaaB, diluents and/or carriers.

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

to any one of claims 1-5 to a mammal in need thereof.

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

20  with insulin resistance.

10. A method of treating or preventing type 2 diabetes comprising the administration of an
effective amount of a compound of formula I according to any one of claims 1-5to a

mammal in need thereof.

25

11. A process to prepare compounds of formula I reacting a compound of formula II



36 R j::::ro SCOR2 OSX®RCH3 Il in which RL is as previously defined and
represents R2 represents a protecting group for carboxylic hydroxy group
wi th a dewproobsesté ng reagent. 5 12. A conpound of fornmul arPci/dBo2osme S O

COR2 1 SQRCH31 | wherein RL is as previously described and R2
represents a protecting group for car ylic hydroxy. 10 13. A conpound of
formula Il \ OXCOR2 O1 SQ2CH3 IIl in which R2is as previously

defined and X is a leaving group. 15 14. A pharmaceutical conposition
conprising a conpound as clained in any one of «clains 1 to_3 conbined with

anot her therapeutic agent that is useful in the trea R w0 03/ 051826
PCT/ GB02/ 05743
O
/©/ \/\©\j\
2
0] _ COR

l
SO,CH, I
in which R'is as previously defined and represents R? represents a protecting group for

carboxylic hydroxy group with a de-protecting reagent.

|
SO,CH,

5 12. A compound of formula II

wherein R' is as previously described and R? represents a protecting group for carboxylic

hydroxy.

10 13. A compound of formula III

e

2
(l) COR
SO,CH, "

in which R? is as previously defined and X is a leaving group .

15

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

claims 1 to 5 combined with another therapeutic agent that is useful in the treatment of



37 disorders associated with the devel opnment and progress of
at heroscl erosis such as hypertension, hyperlipidaem as, dyslipidaem as,
di abet es wpd3obmsséty. 15. A pharnmaceutical conposition corpmTiGBIRYSHA3
conmpound as clainmed in any one of 5 clains 1 to 5 conbined with anot her
PPAR nodul ating agent. 16. A pharnmacew’i cal conposition conprising a
conpound as clainmed in any one of <clains 1 to 5 conbined with a
chol esterol -1 owering agent. 10 17. A pharnmaceutical conposition conprising
a conmpound as clained,in any ,one of clains 1 to 5 conbined with a HVMG CoA
reduct as&S° fslﬁsf?fﬂ@tecig’?thi}’%‘#é’?ﬁ’ﬁ@&ﬂttElngﬁro%%?‘?’p?(g?fhtef%ﬁgg%fﬁﬁufl%?Sng a compound
as_cl ai MhgpdidndBX, 1REldachhAl Fiidifinils CRMRAAMa Whbdiyat o vastatin or a
phar maceu Pcap y acceptabl e salt, solvate, 15 crystalline formor prodrug
thereof. 19. A pharnaceutical conposition conprising a conpound as clai ned
in any one of <clains 1 to 5 conbined with rosuvastatin or a
phar macedfi daphagmagestpnl SPMPOYHPR CQMARIisiRg a compppund ap glaipetBuANy ©8¢ oEonposi ti on
conprising.a ound. as clai ned | n ._of O claims 1 to 5 conbi ned
with an F%R*i*s ?%E?B?T‘ ‘r“.egﬁ’it{h aﬂ%&kﬁé@éﬁ?@@%ﬂg% bsition according to claim
20 wherein the I BAT inhibitor is selected fromone of:
1, 1-di oxo- 3, 3-di but yl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-{
(R) - 1' - piénw phirmpdduti¢ad apimprsitiet byrhprisigha canframdyak chmhéd/in any one of
} car banoyl| net hoxy) - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi ne;
1, 1- di ox&lagms] & %ﬁ?wbmsd m@mhplﬁ-seﬁ%qlﬂgwmﬁgoagnt- N{ (R-a-[N -
(car boxynet hyl ) car banoyl ] - 4- hydr oxybenzyl
} car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi ne;
1, 1- djp0xq73 Adpithirabdexitic cBR®Btion compritihd NednSountiab clabhedindaf@aybf 1' - [N - (2-
30 sul phoet hyl ) car banoyl ] net hyl } car banoyl nmet hoxy) - 2, 3, 4, 5-tetrahydro-1, 5-
benzot hi akképs hég 5 wombided 3i@20HMGFHCeBORAWSRE dnhiigor.
1, 1- di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7-net hyl t hi 0- 8- (N-1
(R)-1'"-phenyl -1'-[N - (2- . . L

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

claims 1 to 5 combined with atorvastatin or a pharmaceutically acceptable salt, solvate,

15 crystalline form or prodrug thereof.

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

claims 1 to 5 combined with rosuvastatin or a pharmaceutically acceptable salt thereof.

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

20 claims 1 to 5 combined with an IBAT inhibitor.

21. A pharmaceutical composition according to claim 20 wherein the IBAT inhibitor is

selected from one of:
1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-1"-phenyl-1'-[N'-(carbox ymethyl)

25 carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-o-[N'-
(carboxymethyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-1'-phenyl-1'-[N"-(2-

30  sulphoethyl)carbamoyl]methyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-

benzothiazepine;



sul phoet hyl ) car banoyl ] net hyl } car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1, 5-
benzot hi azepi ne; 1, 1-di oxo-3, 3-di butyl -5-phenyl -7-nmet hyl thi o-8-(N-1
(R) - a- [ NwOa3msisphoet hyl ) car banoyl ] - 5 4- hydr oxybenzyl PCT/GB02/05743

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

1, 1- di oxo- 3- but yi - 3- et hyl - 5- phenyl - 7- @ hyl t hi 0- 8- (N- {

(R) a-[ N -(2-sul phoethyl) carbanoyl]-4-hydroxybenzyl }

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

1, 1- di oxds13dibxe-Ptbugd Steilyyl- %plpﬁwh%meithyﬂﬁuw;&(%{(&)a plwmy@ﬂ)% BN - (2-

car boxyet a I rha | et trahydro-1,5 10
bonzot b SAEpeRN R Rne RN SRR RTRG B SRald s Ty L o o b (R 1

(R) - a- [ Nbedzdthi ;

car boxyet ﬁyl ;égzre lgﬁnyl E 4- hydr oxybenzylg} car banoyl met hoxy) - 2, 3, 4, 5-t et r ahydr
o-1,5- bérizdiph@-é,?}e(ijbm 5-phenyl-7-methylthio-8-(N-{ (R)-a-[N'-(2- sulphoethyl)carbamoyl]

L Lol oxg- 3 M S LSRR 2 SISk Br S kh el N - (5 carboxyp

} car banoyl 10&656993%1)3433&&;:155 bﬁéﬁﬁh}&ﬂé@yﬂhléﬁt{w{qmm W’B%Ls'ﬁﬂ)hoethyl)
1, 1- di oxo- 3, 3-di but’yl - 5-phenyl - 7- net hyl t hi 0- 8 a-
[ N -(2- camlbamyyglﬂ#wyﬂmybami/}lc]arbab@umth(}xy) 2,34, 5 tetrahydro 1,5-benzothiazepine;

car banoyl hoxy) -fetra dro- 5- e hi azepi.ne;
1, 1- di oxdnie‘thﬁx 56%&591 hg‘rgéﬁfﬂ F ?‘H%}/‘ R b@zf@ §$ R _(2- sul phoet hyl ) carb
anmoyl ] - 2+ caﬁbbﬁﬁi%ﬁ%ﬁhoyl]benzyl}carbamoylmethoxg) -2,3,4,5-tetrahydro-1,5-

} car banoyl net t etrahydro- 1, 5- benzot hi azepi ne; 20
1, 1- db ox be®zothiaaepu@; et hyl - 5- phenyl 7-met hyl thio-8-(N- 1

R -a-[N,-(R h t b b I
Car banby RS IPUS Y aeng ERGRSINE S BRGE R tpi ne,
1, 1- di 0x@arBogy 2)@% Hmelﬁl)\drogyﬂé'ﬁiﬁ}’daﬂmnfbyﬁnét%xf) 2,3,4,5-tetrahydro-1,5-
(R-a-[N-(R*-( ydr oxy
car boxyetthO)luawepmnbyl ] benzyl } car banoyl net hoxy) - 2, 3, 4, 5-tetrahydro-1,5 25

Rf?f% h:'i Iogg F%ut);! 3[%g hf(né’(ij-thttﬁ;(]}}]lO %h((;\p YJR)— —fﬁl (}% lag'bholx?/peBntyls
1- gar@OX%%Qﬂfxb}ﬁ@én?ﬁ%ﬁlm@ylﬂ%d{o%)@Bfl}’ﬂ @R RAENYI-bERRANAZEEAE LAY et hoxy}

3,4, 5-tetrahydro-1, 5- benzot hi azepi ne;
1, 1- di oxd;13dioro-p|3-dibetyh§iphenylivemgthythioe- HW{ (R-@-[B-(Nedrbeykthy()cabosyliret hyl )
}car bamoyF et KOS ToNmetho) 2ot AR b DR AR ne:
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ a-[N'-(2-sulphoethyl)carbamoyl]-2-
fluorobenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;

20 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[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)-o-[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)-0-(N"-{ (R)-1-[N"-(R)-(2-hydroxy-
1-carboxyethyl)carbamoyl]-2-hydroxyethyl }carbamoyl)benzyl]carbamoylmethoxy}-
2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-S-phenyl-7-methylthio-8-(N-{ o-[N'-(carboxymethyl)carbamoyl]

30  benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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1, 1-di oxo- 3- but yl - 3- et hyl - 5-phenyl -7-nethylthio-8-(N-1 a-[N -

( (et hoxy)womslyiskpohosphoryl - met hyl ) car banoyl ] benzyl PCT/GB02/05743

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

1, 1- di oxo- 3- butyl - 3-et hyl -5-phenyl - 7-Fet hylthio-8-{N-[(R-a-(N - {2 5

[ (hydroxy) (et hyl ) phosphoryl ] et hyl } car banoyl ) benzyl ] car banoyl net hoxy} -2, 3, 4
, 5- tetrahydro-1, 5-benzot hi azepi ne;

1, 1- di oxds 13diax@+amm>5}+3r5hplh@np¢ny? TrraethylthioriSeNs{ @AV - 1

R) - a hi - arb benz
O N GRS ML Ok LRI SN, R DOTEN L RS i 5y
- di oxo-3 e’iraQy(h}gI]yi_béqu@,memz methylthio-8- { N[(R)-a-(N -
2-[(nmethyl ) (ethyl) phosphoryl]ethyl }
car banoy I1)1-dioky-drboxyhdecthyl- :}ﬂph¢rb'érﬂﬂy¢thﬂth1@78y{1‘}-[(32;(8(lﬂ;Eth et r ahydr o-
1, 5- benzi{hhl azepi

1’ 1- df ox QIR g BRyDPhospReRethy e ApPY RS zd )b amey mathpiy 1 3.34.5-

2- [ (et hyétaaﬁw@nosqsénzoahgkpmer yl Jethyl
} car banoyl ) - 4- hydr oxybenzyl ] car barmoyl met hoxy }-2, 3, 4, 5-tetrahydro- 15

1, 5- benzdtlhdiazeRi3pdibuty]- I-plhcmyd&-—@,eﬂkyhhlbt& W-{ G phd Vi 2-hethpithiphk-hi 0- 8- (N- 1

§<F:%r ba%?%!ﬁ@w@wféh ozﬂé D?é'grlp'%ap i &gé:}yio%ﬁ;}ggégm'}eg benzy|

1, 1-di OX%e&oanﬁizleBHk | - 5- phenyl - 7- et hoxy 8-[N- f
(R) a-[ N -(2-sul phoet hyl ) car banoyl ] - 4- 20 hydr oxybenzyl

} car banoyllrdibheRy3}dibyut3]-4;fhendt 1 ahsldlthO18 -BNH Bz st (i - é%é(@llﬂﬁleyl)(ethyl)

(i () SrbapsalGtticd SO BratRirolfudingh Maten Ty sunsyyr

}car bamoy | IeinRetkiazeping, 4, 5-tetrahydro- 1, 2, 5- benzot hi adi azepi ne;
, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hy Ithlo 8-(N{(R-a-[N-((S)-1-carboxy-2

( R - 25 my@pmwrd;pyuy) éa:hbmm]etwnme& w;[aémm {2-[(methy)(hydroxy)
1"”1b3.”8¥19 oAb picedmine A B By ke g e R e T AR S ar boxy- 2

15 1,5- benzothlazepme
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-ct-[(R)-N"-(2-methylsulphinyl-1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methoxy-8-[N-{ (R)-0-[N'-(2-sulphoethyl)carbamoyl]-4-

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

25 hydroxypropyl)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)-0-[N-((S)-1-carboxy-2-
methylpropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine;



hyl propyl ) car banoyl ] - 4- hydr oxybenzyl } car banoyl net hoxy) - 2, 3, 4, 5-t et rahydr
benzot hi adi azepi ne; WD 03/051826 PCT/ GB02/ 05743 40

P
5-
|ox0w603/05ﬁ8bmtyl 5- phenyl - 7-met hyl t hi 0- 8- (N- { PCT/GB02/05743
[
o
[

((S)-1-carboxybutyl) carbanoyl]-4-hydroxybenzyl }

U 1

N-

yl met hoxy) - 2, 3, 4, 5-t et r ahydr o- 14, 5- benzot hi adi azepi ne;
x0- 3, 3-di butyl 5- phenyl - 7- rrethylthlo 8- (N-{
N-((S)-1-carboxypropyl) 5 carbanoyl]benzyl

r armyunmmo}x;a)dlau@l a -phen gt T-alethgitbiol§-Qy -5 (Reot: zwt(l(ﬁ)ablmbepyhmyl)

a' bl R SR 5 125
rbano%gﬁ%ttm%%ge g,,es 4 5- tetrahydro , 2, 5-benzot hi adi azepi ne;
di oxo- 3, 3-di tp - 5- phenyl - 7rrethy|th|o8(N- 1

g [ I\HI(]( &:1));‘]6- 3661«11200%&[51%@@1 -1- hlﬁdlyhhl)op% W(B)Caﬂﬂdl(ﬁ))yl }:mbnxypropyl)
r baroy| et hox tetra i ne:
d|5oxéa@a@oﬁu%ﬁ%%}Cgbﬂﬁgﬂy}ethpxé)eéﬁyﬁ §- Fﬁtr@hgﬁf)ﬁ_,%lg Ll qdllqze pine;
R) - a- [ Ny(2as H&B@@B@MQS SHERALP welcp ltﬁlj(_)b%@g RpanRMs - “cabexyethyD)

car banoyl fret zot hi adi azepi

1, 1-di ox (aaﬁ)a&oglll]lmmtzyll}eﬁb@heylyﬂet%xlybfzbw J-teitrah BdroNL 4, S(bE?bzcmh@dia(a(pS)e- 1-
car boxyet n’él ) car banoy r oxybhenzyl

car banmoy redifyxy)3- @lbetylés)h@@rlr%wmyahl 8 %V“Ef(R)I@ [Ne§Dot HrkaruzdBime;

(o (AR R LR AN S 2

} car banopenattiiadiydepihe3, 4, 5- tetrahydro 1, 2,5- benzot hi adi azepi ne;
11d|ox033d|but¥l-5- nyl -7-met hyl t hi o (R -a-

L O B e Le I L8 Ay el oyt

} car banmoyl [ ) s .
t et rahy d%oﬂ@?%éé%zgﬂz g&?ﬁ%?ﬁ%@%&%ﬂg té]tra‘r:hydro 1,2,5-benzothiadiazepine;

1,1-di oxq-Bd@dedelbhryﬁsmeﬁylL? ihem;/ﬂthyis W4 (BN (R)-1a- [N-((S) 1- car boxy- 2
- et hyl propyl ) car banoyl ] enz%_ ar banmoyl nmet hoxy) - 2, 3 -tet rah)idro 1,2,5-
benzot i GERY MR YSar AGOH IS DY by B I ARAR IS GBI 3 - e AT - (N

(R) - a5l N'b%z%)th&dlgfe&)m%),(ypr opyl)

1,1-dioxo0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-((R)-1-carboxy-2-

Q

y
, 2,
-d
a-
ano
-di
-a-
b
- di

;U

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

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)-0-[N-((S)-1-carboxypropyl)
carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine;
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-[N-((R/S)-a-{ N-[1-(R)-2-(S)-1-hydroxy-1-
(3,4-dihydroxyphenyl)prop-2-yl]carbamoyl }-4-hydrox ybenzyl)carbamoylmethoxy]-

30  2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;



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

1, 1- D oxow®,03n8isbat yl - 5- phenyl - 7- net hyl t hi 0- 8- [ N- (( R/ S) - aPRH[GBRF72- ( S) - 1-
hydroxy- | -

(3, 4- di hydr oxyphenyl ) prop- 2- yl ] car banoMl } - 4- hydr oxybenzyl ) car barmoyl met hoxy]
30 2,3,4,5-tetrahydro-1, 2, 5- benzot hi adi azepi ne; WO 03/ 051826 PCT/ GB02/ 05743
41

1) 1- D| oxd-lalpibxd+3b1+ﬂyiue>5-5|a;bienyl- -Taetipti thid-8 KNV o((B)-ONN-(2RS) 3-(RI¥4-RIBIRB- (R) - 4- (
R) - 5-

2,3, 4 5 g SebnP ) ahydigriaryycabaaedlf hydronybrmaxy uRaprYEsHiPb gL fet hoxy) - 2,
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