MO 20041056748 PCTI GB2003/ 005602 - 1 _ THERAPEUTI C AGENTS Field of the
‘i.nvention The present invention relates to certain novel

‘( 2S) - 3- (4- (2-[ am noj - 2- oxoet hoxy} phenyl )-2- 5 et hoxypropanoic acid
derivatives, to processes for preparing such conpounds, to their utility
in treati ngyk Jofiigzatygcondi tions including |ipid disor derp%ﬁéiﬁ/z?pl)iﬂ%&gm as)
whet her or not associated with. insulin resistance and ot her

mani festati ons of the netabolic syndromd, -to nethods for their

t herapeutic use and to pharnmac i ComQsit.iqns containing them
Background of the invention toiﬁmgﬁu. 3@,‘1&\; rome including type 2
di abetes nellitus, refers to a cluster of manifestations including
insulin resistance with acconpanyi ng hyperinsulinaem a, possibly type 2
di abet es digld ofthe nvaptiosr j al hypertension, central (visceral) obesity,
dysl i pi dagm 3 i r e--ahﬁ?é-l- i A
character iqgg eg%ﬁggﬁeﬁaﬁ%{%g%%w Sg(gn{s?g y ?33%%@2%?%‘%’@ n?al I
dense LDL epukynrepagicanid degdaiives -Pocastes dor piepasing suchicpmpewide,itmyheir wtility

concentrations. angd_ .reduc fi.brinolysi s. t..epi deri al qgi cal research
has documéntéd™f ﬁg'fmﬁr? ?@g%nﬁé’ll%u%gt ]ﬁmli %‘g%r%%?&égﬁus?%lﬁge‘&reu T eatly

i ncr eased asdosikted fwithan ahlia veststanca andnotich nehnifestainds sfahd mkiabylic spadratie yto
suffering fro cardial infarcgti.-on and stroke. |n type.2 diabetes

mel |1t s s SuthRi betanog de<ipd o AP RCa! CoiosiGps 5taing B |

deat hs. Z.mcugglo@didiitmhvmdﬁci ne there i s awareness of the need to
increase the insulin sensitivity in_ patients with the netabolic syndrone

and t hug? t'be &sFabalis syeoehatlpding Yee A ARDGHAT BRUMS refegiigiaddieact o cause the

ac f:@“er at efhnBEQEHORS ucRiduRliRRNIA P& RLASY Bh addOMBMBing HyPEARRiN¥mid) bdssitdy NOt @
uni versal ly accepted di agnosis wth well-definéd 1g)har macot her apeuti’c

i ndi cat i ori¥pe 2 diphetes raahlitug, jagpEy hprerteniions ernraliviscanl) peasiyl dyslipidaemday 25 0 OH
00C berved as deranged lipoprotein levels typically characterised by, elevated VLDL (very |

2- et boxy- C?— feﬂe( 23-3( 2{ rr%et hgjr?ggouilﬁ‘l g?’l’%{? g)%?%ﬁecnﬁa)cée'flﬁeox%epeﬁrgnyl j pr o(rygﬂyo?g

acid, is dessydipeproteins), RO Bedsk LOAtnavieleNand epdusagd FU)16 dggipdengityi ipopootgiolind
i's repor | . .peroxi sone proliferator-activated
recept or”; ec?#ﬁﬁtﬁ&%{] g?@%‘éc\%}?g&/n%w Stnl['")le PPARs see T. _

: 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.
20 In clinical medicine there is awareness of the need to iilcrease 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
Q' a universally accepted diagnosis with well-defined pharmacotherapeutic indications.

The S-enantiomer of the compound of formula C below
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C
2-ethoxy-3-{4-(2- (4-methanesulfonyloxyphenyl Jethoxy)phenyljpropanoic acid, is disclosed
in PCT Publication Number W099/62872. This compound is reported to be a modulator of
peroxisome proliferator-activated receptors (PPAR, for a review of the PPARs see T.

30 M.Willson et al , J Med Chem 2000, Vol 43, 527) and has combined PPARo/PPARY agonist



30 M WIllson et al, J Med Chem 2000, Vol 43, 527) and has conbi ned
PPARal PPARy agoni st WD 2004/ 056748 PCT/ GB2003/ 005602 2 activity
(Structure, 2001, Vol 9, 699, P. Cronet et al). This conpound is
effective in treating conditions associated with insulin resistance.

Sur pri si ngl of conpounds has now been found ctive
PPARa nod Wg?gfgiﬁh?mscrl ption of the invention The w&%ﬁ@#@?&gl on
provi des the S enantloner of a compound 2f. formulal O 1_ Rl CH- NO I
DJ; 7 13 off R2RI wherein Rr represents chloro, trifluoronethyl
or trifl ucﬁeawm(ﬁausture@oorle‘pmb%ém & et £ 4l r Brinsrmnand issitegiyetis trgating

C2. aal kyl cally acceptable salts, solvates

to and procgpﬁg@mt Seo\re'ﬁeaao @h@%@?r@#ﬁ%%gdrug as used in this

speci f i catSupprisingtyl aiskeiss oisrompaindsdss ofw bées fomdbehish dre sdedtve FfABGp whi ch
are convertecg%i n a mammal , particularly a human, into the carboxylic acid
group or & Sor conjugate thereof. It should be understood that,

whi | st nptD&&llﬁ@an%dj‘[Qﬁt]&]‘heory, it is believed that nost of the .

activity associated wiith the prodrugs, arises fromthe activity of is the
conpound &hefpé‘?sﬁ‘ﬂl’%"efm‘?fhf‘S"Wﬁ th S epantippeeiigomppend-of fosruied.  Prodrugs can
be prepared by routine nmethodol ogy weld within the capabilities of
soneone skilled in the ; Varlous pflodrugs of carboxy are known in the
art. For exanples 3

Prodrugs, edited by H
Enzynol ogy. 42: 309- 396, y : A6 ’

1985); 20 b) A Textbook of Ebrug Desi gn and DeveI oprrent qfli t ed by
Krogsgaard- Larsen and H. Bundgaard, Chapter 5 "Design a@i Application of
Prodrugs”, by H Bundgaard p.113-191 (1991); c¢) H. Bundgaard, Advanced C

Dr U9 51| 4o e Pl kB o EHANIORAY S e IPHEGI)  ©f

Phar maceut| cal nces,
and R® represents a Cualkyl group as well as pharmaceutically acceptable salts, solvates

10 and prodrugs thereof.
The term “prodrug ” as used in this specification includes derivatives of the carboxylic acid
group which are converted in a mammal, particularly a human, into the carboxylic acid group
or a salt or conjugate thereof. It should be understood that, whilst not being bound by theory,
it is believed that most of the activity associated with the prodrugs arises from the activity of

15 the compound of formula I into which the prodrugs are converted. Prodrugs can be prepared
by routine methodology well within the capabilities of someone skilled in the art. Various
prodrugs of carboxy are known in the art. For examples of such prodrug derivatives, see:
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology. 42: 309-396, edited by K. Widder, et al. (Academic Press, 1985);

20 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and

H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard
p.113-191 (1991);
c) H. Bundgaard, Advanced Diug Delivery Reviews, 8:1-38 (1992,
d) H. Bundgaard, ez ¢l., Journal of Pharmaceutical Sciences, 77:285 (1988); and
235 €) N. Kakeya, et al., Chem Pharm Bull, 32:692 (1984).
The above docurnents 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

group is, for example, a pharmaceutically acceptable ester which is hydrolysed in the human



25 e) N Kakeya, et al., Chem PharmBull, 32:692 (1984). The above
I'documents a to e are herein incorporated by reference. In vivo cleavable
\esters are just one type of prodrug of the parent nolecule. An in vivo
‘hydr ol ysabl e (or cl eavabl e) ester of a conpound of the fornmula (1) that
contains a roup is, for exanple, a pharmaceuti abl e
ester whi chg‘lﬂ{s ﬁg%rro ysed in the human WO 2004/ 056748 Pﬁ*&gﬁﬁgﬁ’gﬁ%oz 3
or animal body to produce the parent aeci3l.- Suitable pharnaceutically
acceptabl e esters for carboxy include Cl -6al koxymet hyl esters, for
exanpl e, n@taEna}Hadnip produce tlsm@ahw SiAnls phprassytially agosptable sprgtsdor

pi val oyl ox

C3_8cycl oa1y oxy&?%%%?%&?%ﬂ%@? &ﬁflé efgl:t %‘? glp]ei‘ 1(1)1?1:110 >3’ methyl

1- cycl ohex{l.ciabuigtymettol espdrs, fer e]zga@pkm Imxaibjelﬂxﬁnemmmiﬂtahﬁyl @gters, for

exdnpl e, oI n- 2- on
Cl.r,al koxyg‘gﬁ“g%in%%xggye? qugé.ﬁaétryg:s%% ré&aﬁ%@ég eyclohexylcarbonyloxyethyl;
1- rrpt hoxycaﬁbhmylmﬂyﬁtyhyéthylamdrsnﬁ:y ei}mplef Srnehlylat3-dinyolen 2 mymeghisdigndi n t he

d ds of, th t :
(58] 731 2. ol S ot 55 ot piarP o F Ly B gy B
- 2- oxoet hofoxiyigd ﬂfh?%k’arbd xyZor@ipiQXhe compRnRld i €HiCin Aehitigi.

(2S)-3-(4- éZ [(4-Cnl orobenzyl) (et hyl)am no] - 2 oxoet hoxy} phenyl ) - 2- et hoxyp
ropanoi ¢ a pegific compounds of the invention dre:

(25)-2-Eth .3?[41(5*1é&y{[fhnwomctﬁmﬁd%&ﬁﬂmﬁwoqeﬁMclmmﬂenyu 2-ethoxy

} - 2- oxoet hoxy)p enyl']- "propanoic acid
(28) 2- Ephmpm@lqmdcz {ethyl [4-(trifl uor ot net hyl ) benzyl ] am no

xoet h ; .
(oS50 o, SRR A cRphR0RYEaE) S oxBlthey pehenyl 2 ptbcumopmoisacit
- 2- et hoxy p€2SpaHshaxy-3al@-@: {ewymmmﬁ:umwﬁnk@btﬂzyl]anmebﬂaixbe;hs:qd)plsnalﬂrd
sol vat es thereof. _lc{_ shoul d be understood that each of the above
conpounds PREFVIATEF 1y and al so any 20 conbination of these conpounds for
exanpl e t Wgs)-Rintiey-3aue- {memu-l(trmfuoﬁohm}@I)bmﬂ@mﬁn@pmdﬁoetﬁ@rymepﬁ]t of the
present invention. ‘Jr' %dShom al so be understood that the present
i nventi o PRETRYES* S AY five enbodiments in  which each of the above five
conpounds  {25)B04 424 Bu§ gmtwﬂe&oﬁkﬂm)b&ﬂymﬁ@}-@oﬁé@mdxyjpaeﬁyu -Z-RiTRRbaRbic
formula I, as described above, by nmeans of a proviso to that conpound.
The 2s pre%cé(i'i i nvention al so includes enbodi nents wherein any

conbi nat i OphgOphdridGeehtidefy GAEPAVIRYEs and solvates thereof.

It should be understood that each of the above compounds individually and also any

20 combination of these compounds for example two, three, four or all of the above compounds
forms part of the present invention.
It should also be understood that the present invention includes the five embodiments in
Q\ which each of the above five compouids is in turn excluded from the generic claim to a
compound of formula 1, as described above, by means of a proviso to that compound. The
25 present invention also includes embodiments wherein any combination of the five compounds
above is excluded from the generic claim to a compouad of formula I, as described above, by
means of a proviso to that combination of compounds.
In the present specification the expression “pharmaceutically acceptable salts” is intended to
define but is not limited to base salts such as the alkali metal saits, alkaline earth metal salts,
30 ammonium salts, salts with basic amino acids, and salts with organic amines, particularly tert-
butylamine.

In another aspect the present invention provides one or more of the following:



above is excluded fromthe generic claimto a conpound of fornula I, as
descri bed above, by neans of a proviso to that conbination of conpounds.
In the present specification the expression "pharmaceutically acceptabl e
salts" is intended to define but is not limted to base salts such as
the alkali metal salts, alkaline earth nmetal salts, 30 anmoni um salts,
sal ts w th WA aHiho acids, and salts with organi c amP&EGBREHOTBEY| ar | y
tert- butylam ne. In another aspect the,present invention provides one or
more of the follow ng: WO 2004/ 056748 PCT/ GB20031005602 4

(29) - 3- [ 4(1S3-3*Be@YEuBAf- i 44 triflubiciedot)bemy Nathnb B2 ko bthoxy)phenyl]-2-ethoxy

am no) - 2- oxoet hox ,&phenyl -2-et hoxy propanoi ¢ acid tort-butyl amoui um
sal t; (2Spropapoje ?32/ ferisb BREESAHY (et hyl ) anmi no]

E 2- oxoet h@xss eI ClRS RAXIRERPRNGHS]-Boiddhok Plphelyil Y babPiiatc skt S -
S) - 2- Et hoxert-Butylgmgpaiusa palti [ 4- (tri f | uor omet hoxy) benzy] ] ani no) - 2- oxoet hoxy)

(25 2 & 0800y STA T SR A ABOL RS dina) 2 oxqeghoyipben - '

) - 2- oxoet ipeopphgihecid kért-bpylomanmeium @i d tert - but yl anmoni um salt; and

122 oxoet KO BRI TS24 PR DT sty PR um sal t

These sal propaidic had Prebayefinyivheatidddg an acid with tert-hutylam ne (for
exanpl e around a C@ué)hr[ol ar _equivalent with respect tqQ the_acid) i
T

NOSRHRRE e R Py N /A R LAl AP AN A I T Ltk SR S S

et her ok, afideRkMutylarimotiGilsalput yl acetate or mxtures thereof or froma
m xture of one of these solvents and an anti-solvent for exanple a

hydr ocar bdhes. glts imaydet preareth by reastingsan agid yth tee-tusylamise (fastexaaslelasonnd & oC
those ski | - ARIRIS Y it Ll Lg alisgy

under st oog’k 01? gbmg%l?@a‘?]ﬁ{ rg%%%totgn S E)‘? u{?ﬁg prnescgn%{ ﬁﬁﬂsg{ﬁte elf%llné 'ﬁay e rIB@{I elthﬁr

sol vat ed, of tart-euteimstle] bijich artaadstens gwelbutys acetato prvmixeutes berept or from s mistulye
under st ood .t hat .t he nt .inventj co e L, | h sol.v

For s Cobl SR o diks RS g o SRRt P RS DORABRES riatoo Bl 1) ORGSR ana

t aut oneliss isoldting shetsalt be mertsbds Biovarto thvat sititheel ip flesentor exaveld byofiltdGon.

enconpass

U0 NSEORE T SN A T e
is not |igdvaed tier dxa@pR liyeiatadss wellhe uaRRMATIFITEYisdb BOukRMIcARRA &k as
descri bed p;egént 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
20 encompasses all such tautomers.
Methods of preparatjon
The compounds of the invention may be prepared as outlined below. However, the invention .
is not limited to these methods. The compounds may also be prepared as deseribed for C’
structuraily related compounds in the prior art. The reactions can be carried out according to
2s standard procedures or as described in the experimental section.

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

0
0 o
R! CH;— N’K/
| a3 :

R R

formula [1

Rz



o A

structurally related conpounds in the prior art. The reactions can be
icarried out according to 25 standard procedures or as described in the
gexperl mental section. Conpounds of formula | nmay be prepared by reacting
the S-enantiomer of a conpound of fornmula Il O R CH2 Njt"~ 0 Q2 R3 |
Rg RII OU W 2410 410 56 7 4K PCT! 0B2003/ 605602 5- in which R, R2 and
R3 are as prEQP¥ET4H+4efi ned and R4 represents a protect PRLGHRWHRISFG a
carboxylic hydroxy group as described ingthe standard text "Protective
Goups in Oganic Synthesis", 3rd Edition (1999) by G eene and Wits,

with a de- mr\@mackf i) aa@Ri’l tire af bﬁswopslpﬂé“mdmgd &’ ouepresanys Bpreecig gouelhi 8,

such as chlorotrit re s Protectin r oups
may be renﬁg@i‘y ‘ﬁE&C@B& BaHR 8 eécr{bgg Hh[?“a uté“% aﬁﬁﬁe%%é‘?t%a% [royps r%ﬂ'% t hose
skil I ed i nsjhigesar 3rd BaRiol YBRIPEPGRERE £ Wiitd) Lumu SdVpRER i adeBPTESENt S A

G .%6al koxy group for exanple net boxg or ethoxy or an arylal koxy group eg

benzyl oxy, PIOtREHNS BraEP @@mlso beprasleficd ag Wags resp oréur&ﬂprewé eBlopdarepé.
react ed ialtz, &f.gfglra éa I‘Bﬁ G RIEN aloBdante Jaxgahquéa Phch RS knbRh mexamo' e

I|th|um ydr ox xture of THP and wat er, a tenperature in
to range ofho@s &g in dlegtrtv@ncmmqam@sn@ﬁrmmsnﬂhwpli r@mwpuwadh aszOW@mnpl a

1170 v B PREEatbonT Bl AR bl GPEE w8l PO HAERPRE i h 5
co rrpou nd ofepfasemuihmestey, Sueh e@bts ch-beRBacdRd with a de-protectmg agent e.g. a hydrolysing
agent, for example lithium hydroxide in a mixture of THF and water, at a temperature in the
10 range of 0-100°C to give compounds of formula L
C Compounds of formula II may be prepared by reacting the S-enantiomer of a compound of

formula IIT
O
Jbo
HO O‘

i

i5 i which R* isas previously defined with a compound of formula IV

in which R', RZand R® are as previously defined in an inert solvent, for example
20 dichloromethane, in the presence of a coupling agent, for example a carbodimide, eg 1-(3-
dimethylaminopropy})-3-ethylcarbodiimide , and optionally in the presence of a cataiyst, for
example a basic catalyst, eg 4-dimethylaminopyridine, at a temperature in the range of -25°C
to 150°C.
Compounds of formula III and IV may be prepared by methods described in the Examples or
25 by analogous methods known to those skilled in the art.



=2 AN

IV in which R, R and R are as preV|oust defined in an inert solvent,
for exanple 20 dichloronmethane, in the presence of ‘a coupling agent, for
exanpl e a carbodi nvde, eg 1-(3- dinethyl anvnopropyl)-3-ethyl carbodiini de
, and optionally in the presence of a catalyst, for exanple a basic
catal yst, %{4 di nethyl am nopyridine, at a tenperature in the range of
25C to 150%0 ¥g5eiHds of fornula 111 and |V may be pr effeVGBBIRER hods
described in the Exanples or 25 by anaéf gous net hods known to those
skilled in the art. WO 2004/ 056748 PCTI C B2003/ 005602 b Compounds of

formla I ICafisbubdd ot&ﬁmmesnfaudl T BleQkEROh@Eaaidg ih e ﬂ?é[ﬁﬁ’ﬁfoﬁ\tdf&ﬁnﬁl‘funds of
conpounds of ~ fornul a and are believed to Ee nove ounds of

fornul a 11fogmgal apd aﬁeé’ﬁh@’i“'é thbepoyrhEgmpgundg of formpla r1I %{?dyc‘%' hgreipgRipide s ent
i nventi on. o Thgiey sg}ﬁwdfg;@éraemlr%ﬁeﬂ URES. éhfantfdﬁﬁé?yéﬂacolngguﬁdl%flﬂrhm?ﬁ?

preferred. s Conpounds or mu may be al so prepar by reacting a :
conpound ofudflBemprefeved. O R\ CH2 HOI \ / / OR R2 VO in which R

and R2 a i ne j t rof;ecting
aroup-f of GoHBRREATIG iy BF e Bchited bPleocy nEBRESEN G ulV N TS
R3X VI wherein R3 is as previously defined and X is a |leaving group, in
the presence of a base in the presence_of an inert solvent at a

tenperature in the range -25C to 150C gnd optionally, when OR represents

a protecting group, of the pr ctjow g . isAM particular a
conpound of fornul aR 2 G

VI RCHz NLOQ-- H D-

Vv 0 C

in whichR' and R? are as previously defined, R is H or OR represents a protecting group for
a carboxylic hydroxy group with a compound of formula VI

10 ' ' R’X

V1

wherein R is as previously defined and X is a leaving group, in the presence of a base in the
presence of an inert solvent at a temperature in the range -25°C to 150°C and optionally,
when OR represents a protecting group, removal of the protecting group.

(5 In particular a compound of formula I may be prepared by reacting a compound of formula
Vi1

OH
VI O

in which R! and R® are as previously defined with a compound of formula VI
20 -
R*X
VI

wherein R? is as previously defined and X is a leaving group in the presence of a base in the

presence of a0 inert solvent at a temperature in the range -25°C to 150°C.



VIl O in which R and R2 are as previously defined with a conmpound of
!formula VI 20 R3X VI wherein R3 is as previously defined and X is a
%Ieaving group in the presence of a base in the presence of an inert
\solvent at a tenperature in the range -25C to 150C. WD 2004/ 056748

PCTI GB20031 005602 7 The protecting groups OR and deprotec inﬂ:f agﬁents
are descri b®® PHA¥8st andard text "Protective G oups i e }(323 HQn602 -
Synthesis", 3'a Edition (1999) by Geeneyf and Wits, which is herein

i ncorporated by reference. Suitable protecting groups include where OR
r epr esent sTie pr@ketiiglgkaspy QR andplepoptanegagryts are desdnibrd inghostpndard axt

| al koxy, . b | oxy.. ln 5., L.cul OR t,
3 7 bal Koy e Slous eyt subers o i floss Bstiy wEVEETRA,.
such that HetdRineEDbREANySeRneS Saltabld 1B biesigprank eichuddByheREOR eatéentswi th a

de» protecting agent e.g. a hydrolysing agent, for exanple |ithium
hydr oxi de $r2EOR SR 88 Betharyodr ethaxy wevgor e ylalkogy srougeg benzyloxy.Ha r ange

of 0-100C. péwuiaaub&n@éﬁe%résaﬁéyéﬁﬁam@kﬁgﬁhF% bbb ior SOR I RY dbaxéde,
| i t°hi um hydr oxi de, sodium to hydri de, "potassi umtort-but oxi de,” cesi um
car bonat e, bepatienys bushtlesh U rapresents yowien theTsechepigiianay Yraeadissiuvide 2 ge-

pot assi um X ' i | ' i i de,
N6 di et it e e < p b fohl Shdu, Rt LBALE Gk oIS I P PR

t her eof , peudtwatan] amltempebiravedt: iy the sangp bH60-10GC. Sui t ably X represents brono,

chl oro, @§)2 Olosyl,, OSQRCEF3, O OR 0). i.s .or, OSQROR.
Particul ar ‘9‘% paseg H’I"ﬁ'ldﬁ PB'iaSSE)‘P’BﬁiSqr%et’ F‘Eﬁ'ﬁ?ﬁg&a}‘@%@“w&w@ﬁ %f“&} yst
may be useildtios, poradith ferAButakilie, ladiilh BirbidNasd Ipbtak@iim c@%aiiRd, &r sodinm
t et raal kyl annnoni um hal i de salt eg tetrabutyl ammoni um brom de. Conpounds
of {ormul acaponpfe pegticpanty patassumphydEesidound Vi 1) may be prepared by
reacting asuiGRIRRAEIveAts itk idndth Quighd 8, NI dimethytformamide, N-
methylpyrrolidone or toluene or mixtures thereof, particularly dimethyl sulphoxide.
Suitably X represents bromo, chloro, 0SO;CHs, OTosyl, OSO,CFs, OC(O)OR, OP(O)(OR)2

15 or OSO,0R. Particularly X is chloro or bromo.

Optionally a phase transfer catalyst may be used for example an alkylammonium salt for
example a tetraalkylammonium halide salt eg tetrabutyl ammonium bromide.

Compounds of formula V in which R is H (or compound VII) may be prepared by reacting a
compound of formula V

20

O
| 0 o

OR

«

R’ |

v 0
in which R' and R® are as previously defined and OR represents a protecting group for a
carboxylic hydroxy group with a de-protecting agent. In particular, OR represents a Cy.
salkoxy group eg ethoxy group or an arylalkoxy group eg benzyloxy, such that COOR

25 represents an ester. Such esters can be reacted with a de-protecting agent e.g. a hydrolysing
agent, for example lithium hydroxide in a mixture of THF and water, at a tcmpératurc in the
range of 0-100°C. _
Compounds of formula V in which OR represents a protecting group for a carboxylic

hydroxy group may be prepared by reacting a compound of formula VIII



V O in which Rt and R2 are as previously defined and OR represents a
protecting group for a carboxylic hydroxy group with a de-protecting
agent. In particular, OR represents a C . 6al koxy group eg ethoxy group
or an aryl al koxy group eg benzyl oxy, such that COOR 2s represents an
ester. Such esters can be reacted with a de-protecting agent e.g. a
hydr ol ysi ngWOR8¥#F6748 or exanpl e |ithium hydroxide in a MCTGRBIIPOSHIHE and
water, at a tenperature in the range 03 0-100C. Conpounds of formula V
in whi ch OR represents a protecting grolip for a carboxylic hydroxy group
d of foFmda VIII WO 2111141056748
Il @in which ORis as previously
R Y RZIX s inwhich R

may be prepared by reacting a ﬁ?ﬁpo
PCTI GB2003/ 005602 - 8 HO 0/ -
defined with a conpound of fonnul
and R2 are as previously defined a a |l eaving group, for
exanple halo, particularly chlore, in an ingft solvent, for exanple
acetonitrile or nethyl isobutyl keto in tke presence of a base, for
exanpl e potassium carbonate, at a te&@grature in the range of 0Cto-
150C. It igpwhrhiORds bﬁaioumyaemmmob%n@fm&mf%mm}t n which Ris H
(conpound VIIl), for exanple to
(2S)-3-[4-(2-([2-fluoro-4-(trifluorotnethyl)benzyl]am no)-2-oxoetltoxy)ph
enyl ] -2-ethoxy propanoic acid;

(2S)-3-(4-(2-[4-Chl orobenzyl am nal-2- oxoet hoxy pheqyl)-Z-ethoxypropanoic

aci d;
et %T'Eﬁnzyl am no} - 2- oxoet hoxy) pheny

(2S) - 2- Et hoxy- 3- [ 4- (2-{4- (tﬁ
| ] propanoic acid; and is

(2S)-2-Et hoxy-3-[4-(2-(4- (trifluorotgthyl benzyl am no} - 2- oxoet hoxy) phenyl .
] propanoic acid; are novel and are herein clained as a further part of

the present whid§ RAGHOR? &stsmﬁemgpméa mtaxav%ptré‘s@ncégve%ﬁlggﬁo@ffopaﬁqﬂé0' id

and therefore offer an opportunity for purification and
halo, particularly chloro, in an inert solvent, for example acetonitrile or methyl

isobutylketone, in the presence of a base, for example potassium carbonate, at a temperature
in the range of 0°C to 150°C.
It is believed that the compounds of formula V in which R is H (compound VII), for example

1o (28)-3-[4-(2-{[2-fluoro-4-(trifluoromethyl)benzyllamino }-2-axoethoxy)phenyl]-2-ethoxy
propanoic acid;
(285)-3-(4-{2-[4-Chlorobenzylamine]-2-oxoethoxy }phenyl)-2-ethoxypropanoic acid;
(25)-2-Ethoxy-3- [4-(2-{4-(triﬂuo1'omethoxy)benzylazrﬁno}-2-oxoethoxy)phény]]propanoic acid;
and '

15 (28)-2-Ethoxy-3-{4-(2-{4-(trifluoromethylybenzylamino }-2-oxoethoxy)phenyl]
propanoic acid;
are novel and are herein claimed as a further part of the present invention. These compounds
have the advantage of being solid and therefore offer an opportunity for parification and
isolation during the reaction sequence if desired. These compounds are also modulators of

20 PPAR alpha and /or PPAR gamma and are believed to be useful in treating the indications
described herein.
Also claimed herein is a compound of formula V in which OR represents a protecting group
for a carboxylic hydroxy group in particular OR represents for example a C;.¢alkoxy group
eg methoxy, ethoxy or propoxy or an arylalkoxy group wherein aryl is phenyl optionally

25 substituted by C,.galkyl, Cjsalkoxy or halo, eg benzyloxy, for example a compound of

formula X



i solation during the reaction sequence if desired. These conpounds are
‘al so nodul ators of 20 PPAR al pha and for PPAR ganmma and are believed to
‘be useful in treating the indications described herein. Al so clained
herein is a compound of fornmula V in which OR represents a protecting
group for r i c hydroxy group in particular ORr Jaor
exanpl e a C?W%gwg§§§kgroup eg net hoxy, ethoxy or propox@gégﬁgﬁ&abmg
aryl al koxy group wherein aryl is phenyl eptionally 25 substituted by
Cl. 6al kyl, C1.6al koxy or hal o, eg benzyl oxy, for exanple a compound of
formula X { WD 2004/ 056748 PCT/ (B2003/00564)2 -9- O R) CHz H~-OR C X|
O in which RL and R2 are as previously, defined. In another aspect the
present invention provides_ _a process fo#j preparing a pharmaceutically s
acceptable salt of the coffpoynd of for a 0 n\Lsing veacting the acid
obtai ned by one of fhe sseftNhe pfese ventQon with a base,
a solvent and i4 (ng fhe sibty

optionally in the presencss
Preferably the conpound of fogeula | prepared by~the™~pfocCesgs i5 %t he
(2S)-enantiomer. Sinilarly the preferred xonpounds of fodlhulae V and X

are the (2S)-enantiomer io The conmpounds of the inventionchay be isol ated

fromthei rmruﬁga_‘tﬁnoarﬁd. '2xta}.éra§ ”’L‘l’ﬁ’l‘@g dgﬁ&gyenti onal techniques. Persons

skilled in't art will "apprecra at, in order to obtain conpounds of
t he i nvent Ingmother aspevt dietpeesaatinvestiangiovide soprecesciva preparing apimsnacenricelly ent

manner, the individual, process eps nt i.oned herei nbef or e. be
por for e fosetY tf o preBrRP SR e T e G e P S PhReSTH R ptoe
perforned @k picédsardlc greegenbantivheitbudas| bptionallyein (he @esetittasTiaGalvent and

tra sfornapions!gaéﬂbe performed upon different internediates to those
assgbiated“%ﬁﬁQE before with a particular reaction). The expression

Minert sol peftably @ 8bifipdudd df fRIMRN préphdll byl @RSprévels ik BRGLSMdafkidrhi®. Starting

--'" materials, reagents, internediates or products in a nmanner that
adver sel y aiffilagy gemreferyedsgognpgpnds of formulac V and X are the (25)-enantiomer

10 The compounds of the invention may be isolated from their reaction mixtures using

conventional techniques.
Persons skilled in the art will appreciate that, in: order to obtain compounds of the invention in
an alternative and in some occasions, more convenient manner, the individual process steps
mentioned hereinbefore may be performed in different order, and/or the individual reactions
15 may be performed at different stage in the overall route (i.e. chernical transformations may be
performed upon different intermediates to those associated hereinbefore with a particular
reaction).
The expression “inert solvent” refers to a solveat that does not react with the starting
(w-’;  materials, reagents, intermediates or products in a manner that adversely affects the yield of
20 the desired product. |

Pharmaceutical preparations




20 the desired product Pharnaceutical preparations WO 2004/ 056748

PCT/ GB2003/ 005602 10 The conpounds of the invention will normally be
adm nistered via the oral, parenteral, intravenous, intranuscular,
subcut aneous or in other injectable ways, buccal, rectal, vaginal,
transdermal and/or nasal route and/or via inhalation, in the form of

phar maceut | W& 2004056P4ar at i ons conpri sing the active i ngr MiTeaEB2ISI WK as a

free acid, or a pharmaceutical s acceptg | e organic or inorganic base
addition salt, in a pharmaceutically adcceptabl e dosage font Depending

upon the dijg@bRiSsund el die idveitiontwilR8mhd§ak @madertd) 6ia kIR, Prenteral,
adm ni stration, the conpositions may be adm ni stered at varying doses.

Sui t abl e dRiFAVGIQISSBIETBHSCY I SERSHISBYAYA ST SOt BUSCHPlEY s nbucenl 1etrh Yeaal cal
treat ment tﬂ%ﬁ&g&%@lﬁdl@@ﬁﬁaﬁgﬁgtam%ngﬁp%h&i%nmtﬁgfmw ik E'émicﬂr ef erably

0.001-10 ng dy weight. to ornul ations are preferre

part i cul arprspatasipisogipoising slppsagtiesingiedient aithsr @ ffee aeid] ertaqhabigacawidabds known

to th KL . ' iy : ‘ : . d i
et 0% M s 8kt il 0SS Rl LSO RIRE '
25nmg, 501 Yogy. Deplntipgancn 2aldigrder Aot patidintg be oeaed andtthefovgsgiadinimdtratig
i nvention there is thus provi.ded gtaﬁhar.mageut ical is formulation

i ncl udi ng *ERSPREPSHARS 8% SIEFEC EhETY AR BHEY on, or pharmaceutical |y

accept abl &yigas EMBtdo¥@SfiRedoRPbunds B 8- TEVEhEHTER Midrdpe il FBAREI oF Alhdus
acceptabl e adj uvants, diluents and/or carriers. Pharmacol ogical

propert i esrerpheuth @ nk00 desdanbady veight.mseterably O0D) - 19meekis ady weight- t he

pr ophyl axi ; t o5} | bl ' Lt h

i nher en?a( o(?rallafg utgﬁetg)tn % gﬁﬁg&%ﬂ%@f@%@hﬁ%ﬁ %E%S?l?ﬁgﬁlﬁlégﬁh?{é@?gt nce)
and associraathadls knavabiol thesegkitled thahsart 9l providednses efshaastiabed hpougd imitio ne) .
These clinpj | & ] ' d b ' L m :
gonor al o idF &5 OSEE ORE ol ko OF i gy Y e g "Bl S0l T o
hyper i nsulZ5tmem a, hypergl ycaernia, type 2 diabetes and the

dysl i pi dagm a .characteristica .appearing.Wth insulin resistance. This
ol | bi dadedraiigts Ttk Ripet St FRRGRT P it BhrkFRe B e, s
c Ihar act SI ifsmd:]ajbym Iiﬂit(li.e!id 106 .8 ﬁiyl)of leompeshds ofithe astmionf ?mlaﬁﬁ%hﬁtiﬁﬁ% éleceptable I

el evat ed ver, ow. density |ipoprqgtein (VL tri ceride ri articles,
i b Apo HeTAsPSEGn i B Saass B e aile soivees ookl ikt o
with | ow ggeils. particle levels and high Apo B levels in the presence of

smal |, dense, |ow density |ipoproteins
Pharmacological properties _

The present compounds of formula (I) are useful for the prophylaxis and/or treatment of

20 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 obesity, abdominal obesity,
arterial hypertension, hyperinsulinaemia, hyperglycaemia, type 2 diabetes and the
dyslipidaemia characteristically appearing with insulin resistance. This dyslipidaemia, also '

25 known as the atherogenic lipoprotein profile, is characterised by moderately elevated non-
esterified fatty acids, elevated very low density lipoprotein (VLDL} triglyceride rich particles,

- high Apo B levels, low high density lipoprotein (HDL) levels associated with low apoAl

particle levels and high Apo B levels in the presence of small, dense, low density lipoproteins
(LDL) particles, phenotype B.

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

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

C



(LDL) particles, phenotype B. 3a The conpounds of the present invention

ﬂre expected to be useful in treating patients with conbined or m xed
thyperlipi detnias or various degrees of hypertriglyceridenm as and

gpost prandi al dyslipidemia with or without other manifestations of the

net abol i ¢ syndrone. i WO 2004/ 056748 PCT/ CB2003/ 005602 - 11 Treat ment

with the pr 9&99”‘5‘8%0unds i's expected to |ower the cardi Pr/agro02

nmorbidity and nortality associated withjatherosclerosis due to their

antidyslipidaernic as well as antiinf T anmat ory properties. The

car di ovas irbamentiveithabepresmdediyrueds is expedied relower ﬂmaugﬂimpaatohﬁaemoﬂ:ﬁdmyanﬂ ous

tai fure, SEPERPOTRER A EERE T Ak SRR AR i ¢l ency of

the | ower aa¥inflefidsiogspropdaesn UThe codiovhellsr dlmssﬁlcbﬂm&@ﬁbﬁh&ludd wgref fect the
conpounds of foymula I, are al so expected to revent or delay the

devel oprerfReigpathishef varighsiprernal OEARYREPHRS FEY |‘1bf“r§§)?|‘ﬂr"6%b%‘ﬁdmaréll abet es
of pregnanGYre, LERLAVALFlaf NS8O R (RAPRMI aftbrid] aﬂgfﬁc%h@s» SORP IdweRbA R ies.
associated with chronic hyperglycaema in diabetes nellitus such as the
m cr o- angifsgatshobteic mshm@nmsnag effert dhiesempeundp ot forvanlad areendse capepted to

peri pher al I r

del ayed. Iflﬁrtﬁtg&rfn(%{ra 1 @aﬁng%nﬁ%g é?\ﬁﬁ, Etgdﬁs%e}?tkﬁ e %{m%gmi' a@evarl ous
condi t i onsligbetes plpregitaney. d‘hcrdfomwasdm@npwymfémgvﬂaen h@nplmanmtasswsa@d wathed
with insul 0 L C ndr obes t
cancer " andEERES ot i e PHNEE hEn DB PHAD B ORGE cru SRR TR e
di sordens didsade, w&n:mdhﬂagmgﬂlpmpl&ral NRilenaisdase dflt}Zd"IIEWﬁElimBs ft sgRsed td I

Par ki.nson' s di se and | e, scl eros The co unds may. be usef ul
TSI IE i L e e b PR A U R A
expect ed tRe QRdiFREWAr siyed WHethet bri df a@bdiREBRith In8WBI BsibindRAkile8M T ystic

suffering fromtype 2 diabetes. The present invention provi des a” net hod

of treati rfyap ﬁyp QB TUsEOE GaICE A Sties oF Inflparaieey dissase mludisgi st ance
syndr ome %Qfoaégeﬂakmls&dag ﬁe‘ﬁ Qeﬁﬁa E&&x%fﬁﬁﬁﬂn&?%ﬁﬂeﬁmlheﬁkﬁg the

adm ni stration of a conpound formula | to a mammal (particularly a
human) ith Hagdepon{sidéseasgfand mlslpéﬁ wireqsis. Theeompouprsppayhedissiubiniepterat off
treating Ys ofdsgventing type 2 diabetes conprising the admnistration of
an effective ambunt of a conpound of forrmula I to a manmmal 2s

(parti cul &fteyospbundanf the preseng ihviehremeos expected to be useful in controlling ghucose

levels in patients suffering from type 2 diabetes.

The present invention provides a method of treating or preventing dyslipidemias, the insulin
20 tesistance 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.

The present jinvention provides a method of treating or preventing type 2 diabetes comprising
the administration of an effective amount of a compound of formula I to a mammal

25 {particularly a human) in need thereof. '
The present invention provides a method of treating or preventing atherosclerosis comprising
the administration of an effective amount of a compound of formula I to a mammat
(particularly a human) in need thereof.
In a further aspect the present invention provides the use of a compound of formula I as a

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

disorders.
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The present invention provides a nethod of treating or preventing
at heroscl erosis conprising the admnistration of an effective anpunt of
a conmpound of formula Ito a mammal (particularly a human) in need
thereof. In a further aspect the present invention provides the use of a
compound of fornula | as a 3o nedicament. In a further 1pect he
present i nV¥RHEHByi des the use of a conpound of for MATACH2PHI0EGHR
manuf acture of a nedicanent for the tregpment of insulin resistance
and/ or metabolic disorders. WD 2004/056748 PCT/ GB2003/ 005602 - 12 Co
bi nati on Uoeibdpiod Weeremmpounds of the invention may be conbined with
anot her t eut | nt that is e n,the.tr at ment of sorders
associ at e(rﬁ‘\?\ncg ‘H@s 8&@%%5%?’?@%% CBP%’&&gévéthd’f‘Othﬁrt REPRFLEF 88 FE T8 Buch as

hyper t ensiy@dtul il YRk datrdifl 8 LMk ders @ls\gcsdla:@d 2R MeaRvelépAdif bASprdpfbsndresi ty. s
The conpounds of the invention may be conbined with anot%er t her apeutic

agent t hattheepselpmsis suchias dypeatepsion frypasiipifpsimias, dyshipulgenias,dizhetes aprbebesiy.
decrease; i RS L th

i abet o0 T e e e B B g B e
Wit h t her dpeetsesthagatioted LI edDLor e agent d@h@hm atdc@m@e ietizubading &evels of o-
angi opat hi n S

ot her therL?}r%lgbq?%ér?&t % éﬂ?gﬁfb yfvﬁh {abét%&emélﬂi{ﬁ c%ﬂlpg@da%?tlfé LS\%IIF JJlPng a]dg

di abet es @adombmeéwabdnc&tpenhmgamk Lged ttd craai,compkiﬁaeomsmnawdeo rrhcrguanl de
drugs, for_exa e metfortnin, phenformin and bufornvn, insulin

(synt het i &% REY anal ogues, anylin) and oral antihyperglycemics (these
are di vigdemhe bampomﬂaaﬂuhainvgﬁmm bensgldladgide odfed ma}ugt&afcﬁl tHEPEhtlas of

i nhibitors). An exanple of I ucosi d e inhibitor is 15 acarbose
or vogl i bessaRgHc ﬁﬂ‘&F‘F’E‘f‘o‘l’f ty &‘&Eﬁﬁ uf “Sé"‘bﬁ“ eAraRticgIaRe Jhese e ieat or i s

repagl i ni ¢grudhide BAEEIb! ahﬂl@}e mv R, PRERSRRR Ghd Mifolnle thaViBREyntRtic blRlin
conmpound of formula |1, phar maceut i cal | y accept abl e sal't, solvate,

sol vat e ofﬂuﬁaﬁws,dlr@émi ar&ror@l aptilipeizdy cemiss ébpse anpdivided wrﬁn@ﬂl@i@@w n
associ ati QE, bl fgmgﬂhegmfﬁé TRt P A eﬁgﬁrﬂ& of E:Pﬁ@ ”%Qéﬂs?éakeﬂﬂhi%ﬂfm S

I ncl ude but™ are mte to a a and anma agoni's

phar mac eutecabddeyor aoglibpseadrimigital Ao examplewha ewld@lﬂlvatsemgoiatcswhp@lnkb oor
prodrugs ther of Sui t abl e PPAR al pha and/or ganmma agoni sts,

phar maceut SR RN y ‘acceptabl e salts, solvates, solvates of such salts or
prodrugs theatichdr aspect of the invention, the compound of formula I, or a pharmaceutically

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

20 not limited to a PPAR alpha and/or gamma agonist, or pharmacentically accepfab]e salts,
solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha and/or gamma
agonists, pharmacentically acceptable salts, solvates, solvates of such salts or prodrugs thereof
are well known in the art. These include the compounds described in WO 01/12187, WO
01712612, WO 99/62870, WO 99/62872, WO 99/62871, WO 98/57941, WO 01/40170, J Med

25 Chem, 1996, 39, 665, Expert Opinion on Therapeutic Patents, 10 (5), 623-634 (in particular

the compounds described in the patent applications listed on page 634) and J Med Chem,
2000, 43, 527 which are all incorporated herein by reference. Particularly 2 PPAR alpha
and/or gamma agonist refers to NN622/Ragaglitazar, BMS 298585, WY-14643, clofibrate,
fenofibrate, bezafibrate, gemfibrozil and ciprofibrate; GW 9578, ciglitazone, troglitazone,

30 pioglitazone, rosiglitazone, eglitazone, proglitazone, BR1.-49634, KRP-297, ITT-501, SB
213068, GW 1929, GW 7845, GW 0207, L-796449, L-165041 and GW 2433, Particularly a
PPAR alpha and/or gamma agonist refers to (S)-2-ethoxy-3-[4-(2-{4-



rare well known in the art. These include the conpounds described in WO
01/ 12187, WO 01/12612, WD 99/62870, WD 99/62872, WD 99/62871, WO
“98/57941 WO 01/40170, J Med 25 Chetn, 1996, 39, 665, Expert Opinion on
Ther apeutic Patents, 10 (5), 623-634 (i n particular the conpounds
descri bed i , nt applications |listed on page 634) em
2000, 43, 5%6%#@ 'glre all incorporated herein by refer]éﬁg/gﬁw%&ﬁ&h
Particularly a PPAR al pha and/or gama ¥Egeni st refers to

NN622/ Ragagl i tazar, EMS 298585, Wy-14643, clofibrate, fenofibrate,-
bezafi br at@Bthgﬂ?ﬁ#ll?h?r“d?ﬁwf&ﬁﬂl)@bWY&fPPTHfFQP@Pa@W apiyand léwagmw@l&zcaﬂbacceptablc
trogli tazoga%ggﬂ gl oglitazone, rosiglitazone, eglitazone, proglitazone,
ERL- 49634 297, JTT-501, SE 213068, GW 1929, OW 7845, GW 0207,
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phenbut am iﬂ@ludestaﬁlrﬁﬂtﬁaﬁbﬁi Bf @E@nﬁo%@éﬁﬁé ﬁ%sen?ﬁﬁ&ﬁfoﬁ% &’orﬁtﬁlﬁu@ﬁ‘lﬁtﬁ B, Whea 1S
glinepiride or glibenclanmde (glybarid More preferably t
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one ~two to nor e exi s eales escri paragrap
doses of tlhe;mmtlhdxe mndmpprgv@ ibhuﬂeaap repslatayy bodies for @amnmme &D A andendd be

di abetes and its, associ at ti t known .in the art
and appr ov{éBI# Erthﬁéﬁanﬁf/ﬁf"g‘gﬂlfbgl?r%?igyy E‘]eaﬁge}g %cfm&‘fglﬁﬁ ﬁ?rﬁé’seﬁlﬂlf‘ya%d“ % be
found in tHhestk shiebdients dptitdd fﬁdmed;elaymb]handﬁD/-Ibe presan iavehtidl alsosiiEthderra
doses may be us a resul t, of th benef i, e |ve fromthe
ppOhegiite Pt Y3 R £ B L s AL ST RS W
present i %Mﬂeﬁilldﬁbr&@%@éﬂ@@kf%dm ﬁlhh@aﬁﬂli@étﬁﬁ;tm&tie&@‘éﬁrﬂoﬂﬁnﬁ&ﬁﬁt The
chol esterol - | oweri ?&(g%%nts referred to In this ap Ecl i cation include but

are not |I'mllbé§rst°6 Wi Tedrcsase f3-hdmexaoiamedy \ghiarycoenzyme A reductase).
(13- hydr oxy xﬁa ﬁmcybamd&e&% ofls agmae%@aa fronotHels @ YeohdlGi M%CoA

reductaseln |tor IS a statin ecte rom the group “consi stin
at or vast at mtqrvamtrw Brvestdting ce@:lefnstaﬁ@sdmaswm dhivetamaitavastafin, doastedt,i n,
| tavast %%1 ! &evésg\}/&%ﬁc%t;{a , M&BM%?MI t!atﬂx anB'sﬁ%t%.I}x Q)T arﬁhmg&tti'cﬁly
pravastatin and si nvastatin, or ‘a phar naceutli call'y :
acceptable salt, especially sodium or caluum or a solvate thereof, or a solvate of such a salt.

. A particular statin is atorvastatin, or a pharmaceutically acceptable salt, solvate, solvate of
C such a salt or a prodrug thereof. A more particular statin is atorvastatin calcium salt. A
particularly preferred statin is, however, a compound with the chemical name (B)-7-[4-(4-

25 ﬂuorophenyl)—6-isopropy]—2-[methyl(rnethylsulfbny])-amhtlo]-pyrinﬁdin—s-yl](3R,SS)-3,5-
dihydroxyhept-6-enoic acid, [also known as (E)-7-{4-(4-fluorophenyl}-6-isopropyl-2-[N-
methyl-N-(methylsulfonyl)-aminojpyrimidin-5-yl}(3R,55)-3,5-dihydroxyhept-6-cnoic acid ]
ora phmmceutically acceptable salt or solvate théreof, or a solvate of such a salt. The
compound (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-{methyl-(methylsulfonyl)-amino]-

30 pyrimidin-5-yl}(3R,58)-3,5-dihydroxyhept-6-enoic acid, and its calcium and sodium salts are
disclosed in European Patent Application, Publication No. EP-A-0521471, and in Bioorganic
and Medicinal Chenﬁs&y, (1997), 5(2), 437-444. This latter statin is now known under its

gEneric Name rosuvastatin,



acceptabl e salt, especially sodiumor calcium or a solvate thereof, or a
sol vate of such a salt. A particular statin is atorvastatin, or a

pharmaceutically acceptable salt, solvate, solvate of C, such a salt or a
prodrug thereof. A nmore particular static is atorvastatin calciumsalt. A

g::}%i ((Zlé|) a;l\?g% “g(rﬂ 8ed statist is, however, a conpound WCW;MNS/:}SQ%m cal
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benzothiadiazepines. _
One particular suitable compound possessing IBAT inhibitory activity is (3R,5R)-3-butyl-3- C
ethyl-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,4-benzothiazepin-8-y1 -D-

25 glucopyranosiduronic acid (EP 864 582).  Other suitable IBAT inhibitors include one of:
1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-1-phenyl-1'-[N*-(carboxymethyI)
carbamoyl]methyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-0.-[ N'-(carboxymethyl)carbamoyl)-4-
hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1 ,S-benzothia.zepine;'

30 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-1'-phenyl-1'-[N-(2-
sulphoethyl)carbamoyl]methyl} carbamo ylmctho xy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methyithio-8-(N-{(R)-1'-phenyl-1'-[N"-(2-
sulphoethylearbamoyljmethyl } carbamoylmethoxy)-2,3,4,5-tetrahydro- 1,5-benzothiazeping;



beuzot hi epi nes, and the conpounds described in the clainms, particularly
claim1, of WO 00/01687, WD 96/ 08484 and WO 97/ 33882 are incorporated
herein by reference. Qther 20 suitable classes of IBAT inhibitors are the
1, 2-benzot hi azepi nes, 1, 4-benzothi azepines and 1,5-benzothi azepines. A
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carbamoyljbenzyl Jearbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine;

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

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-((5)-1 -carboxy-2-(R)-
hydroxy]ﬁropyl)carbamoyI]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepine,

n 1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-0i-[N-(2-sulphoethyl)carbamoyi]-4-
hydroxybenzyl }carbamoyimethoxy)-2,3,4,5-tetrahydro- 1,2,5-benzothiadiazepine;
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car' OL%?W“})@ETIPB aimliuen e Q"«iﬁ%gﬁﬁﬁéﬂﬁws 225(§% A 4,5-tetrahy

dro-1, 2, 5'be%'ﬂ§£ﬂ1ﬂe§ﬁbazep| ne,
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- 2- (3,4-dihydroxyphenyl)prop-2-yljcarbamoyl }-4-h: droxybenz Dcarbamoyimethoxy]-Z,3,4,5-
nmet hyl propy'l )cayr anyg){) ]y)pnzp }ﬁcar barr%yl meyt hoxy) - §) Syt etra gldro 1,2,5-
c

benzot hi ad¢tsahegyonk2,5-benzothiadiazepine;

ér épa ?xo 131-Bicko P44 Ylvusn- BB 7 mdittNd-8 A Q 8- & M Ry RN () rty- car boxy
2 2,3,4,5,6-pentahydroxyhexyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-

tetrahydro-1,2,5-benzothiadiazepine; and

C 1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R}-ot-[N-(2-(8)-3-(R)-4-(R)-5-(R)-
2,3,4,5,6-pentahydroxyhexyl)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 afnount of a compound
of the formula I, or a pharmaceutically acceptable salt, solvate, solvate of suchasaltora
prodrug thereof, optionally together with a pharmaceutically acceptable diluent or carrier,

30 with the simultaneous, sequential or separate administration one or more of the following

agents selected from:



car banoyl ] - 4- hydr oxybenzyl } car bat noyl met hoxy) - 2, 3, 4, 5-tetrahydro-1, 2, 5-
I s benzot hi adi azepi ne;
1, 1- Di oxo- 3, 3-di butyI 5-phenyl -7-methylthio-8-[N-((R'S)-m{N-(1- (R -2-(9S)

-1- hydroxy- | - dllrydroxyphenyl)prop 2-yl ] car banoyl
} - 4- hydr oxy. gbamo yl met hoxy] - , 4, 5- <
t et rahydro- 1, %ﬂ%enzot hi adi azepl ne; PCT/GB2003/5602

1, 1- D oxo- 3, 3- di but yl - 5- phenyl - 7- et hyl 18i 0-8- (N-{(R)-a-[N-(2-(S)-3-(R) -4
R)-5-(R) -
, 3? 4, 5( a)aﬁéﬁEPatﬁwfwﬁ‘es@y prymster BEatein) phibitery far s3armRs s refarensadgidnet hoxy) -

S B0 bR RO 2. SO e byl by g

’( R) - 5- ( Ryeference;

2,3,4,5, 6- L 4,5-1
et rahydr o %ﬁ&%ﬁgxg%ogﬁ%t‘ ﬁ‘té@é"?‘égﬁg’? ‘X@éj%r@ﬁd]&%gr nacr%%%@y%%@lg%t abI e
sal t, sal dedceibedsinllUiss, 260t 15witibh are:ha:btpomtedehemtmtly wderedney eof .  According to
an additio furthera ect of the.present invention there_is provided a
Conbi nat | GWLTE UHET RS bl SRAaa R Aatmis fosh i i Srige 2.
anount of 7816911998 MhichQle Mb&pbacBUbRinl by réferedcdhar maceuti cal |y acceptabl e
salt, solvate, solvate of such a salt or a prodrug t hereof, optionally

t oget her inigetiaic grid drsvasivei laelrdipe siew aelease pod cAmbiRAtOn produgis,fprxampls. wi t h

the si mul hﬁggﬁygcﬂ%ﬁw%@h‘&r&@g@&;@e adm ni stration one or nore of

the followmng agents selected from WO 2004/ 056748 PCT/ GB2003/ 005602 -

18 a CEJTPp@lﬂﬂosbﬁt@%mgﬂlunémfﬂammaﬁt@ﬁ@? protein) inhibitor, for exanple

t hose ref eiﬁc{ﬁd and described in WO 00/ 38725 page 7 I|ne 22 - page 10,
l'ine 17 are incorporated herein by reference; a chol esterol L
absorptloranantgagbfat@tacfdcformmmid@nm ;di nones such as SCH 58235 and

t hose 5 des ed i n US 767 rated h

ref er ence® S P UPRRIGT :p %?SP% %Wn‘%ﬁ? M%WW&&%M&@

t hose desaﬁdUngzpssg),ence, 282, 751-54, 1998 which are incorporated
herein by reference;, a nicoti r;u c aci d deri,vati.ve, includin F‘% sl ow rel ease

and cond ﬁ&??‘gwpﬁ?%ﬁ’é?%mp‘t“&ij QEXTAPIE 20 ARgiotERsipquverting epzy Mt (ARE) aci pi nox

and ni cer igfigilor, dn@ngioRRyth @pfte&rptar af@paNd el aft@l@n@éﬁ R cResS hitphaSandreRb@Rucol ;
an onega- 3 fatty acid for exanp corrM
blocker, a beta andrenergic bIocker for example metoprolol, a mixed alpha/beta andrenergic

RN
— -

blocker, an andrenergic stimulamnt, calcium channel blocker, an AT-1 blocker, a saluretic, a
diuretic or a vasodilator;
20 a CB1 antagonist or inverse agonist for example as described in WQ01/70700 and EP 65635 ;
aspirin; 7
a Melanin concentrating hormone (MCH) antagonist; —
a PDK inhibitor; or - | C
modulators of nuclear receptors for example LXR, FXR, RXR, and RORalpha;
25 Ora pharméceutically acceptable salt, solvate, solvate of .such asaltora prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier to a warm-blooded
animal, such as man in need of such therapeutic treatment.
Particular ACE inhibitors or pharmaceutically acceptable salts, solvates, solvate of such salts
or a prodrugs thereof, including active metabolites, which can be used in combination with a
30 compounti of formula [ include but are not limited to, the following compounds; alacepril,
alatriopril, altiopril calcium, ancovenin, benazepril, benazepril hydrochloride, benazeprilat,
benzoyleaptopril, captopril, captopril-cysteine, captopril-glutathione, ceranapril, ceranopril,

ceronapril, cilazapril, cilazaprilat, delapril, delapril-diacid, enalapril, enalaprilat, enapril,



an anti-obesity conpound for exanple orlistat (EP 129, 748) and
sibutramne (GB 2,184,122 and US 4, 929,629); 15 an anti hypertensive
conmpound for exanple an angi otensin converting enzynme (ACE) i nhibitor,
an angiotensin Il receptor antagonist, an andrenergic bl ocker, an al pha
andr ener gi CywPlopGdseiss @ beta andrenergic bl ocker for exaﬁﬂgll,gB{m,@ggﬁgl ol,
a m xed al pha/beta andrenergi c blocker, an andrenergic stinulant,
cal ci um channel bl ocker, an AT-1 bl ockerl9 a saluretic, a diuretic or a
-vasodilator; 20 a CBI antagoni st or |nverse_ agonist for exanple as .
descri bed epwaml-ﬁowmhamfoeﬁn@méefsﬁmprisﬁeﬁ%f*wfﬂ sQdive. HHnPPEb REERPIAL i ng
hor mone ( NbhhinA RisBERMaE Fosi Kadid B RbHA! ke ﬁw.maﬁig-,- f i ar
receptors for e.xarrpﬁg' Lt)f(lsuﬁggﬁR R){%t‘#afr)ld R% ha;, 2 _bgﬁﬁgﬁp@ mﬁb‘l"ﬁ[l’r-@
phar mac eutitddanrijat dibeazapeib lisinepril lycyin At Wcivgs gan@meﬁrﬂsm@wimﬂsquwﬂata
prodrug t : ' I t | t-h r I : ept abl e
hﬁg\%ﬂﬁrﬂ, nﬂﬂ&de&nﬁ, A‘uYra% g ltﬁgfacgﬂl bﬁ%‘?’t%ﬁ ﬁghﬁﬁatg&ﬁ#ﬁd%@%%&éﬁﬁﬁp

diluent or carriér to a warm bl oolle ani eed of such
t hey apeut ipivelopeihtpireptil, qRaaprilcglkinspriNDErochlaride t uitspolat, phmipnib canipribg| | y

acceptabl e _sal ts,.solvate sol vat e . such.salts..,o0 r odr ugs thereof,
el i ng REPTYCPRRRLSRruends AR Bl PHE ST ¥R SR o
conpound Gémb&upiitydrdchiofias, tefRotide] trafdelapel wrhidolapart, véibarrezabelpkigwi ng
conmpounds: al acepril, alatriopril gért}ﬁo%éscahqui ur’qc ancovenin,
benazepr i 1220KEREZRRPPIHRET 5@%*%1'11% s FRIERtOrs 1op use B e RIB B i |
capt opri | ,inCRRbPRE IrdmiphR tahipAlat, GRRbSR! dnataftilting lehdl QR Rat, %F@ft@ﬂéﬁé& ACE
ceranopril, ceronapril, cilazapril, cilazaprilat, delapril,

del apri e dniibiters fosyagsdp tieipresentdnveption e rangpralng pamipga 004/ 050748
PCT/-GB200 - : | ' : L LhLoe, PL-

f os@pr [ f#rg{gggcg%gﬁ)ort%q%ms!g gtlhﬁ%%s?sg @#Aﬁ%]gére??&)ﬁ}( gﬁl‘séle 2‘3@? is?ﬁs(’)gcgﬁa%h% divate of

f osi nopr i |such §aits pnoproittuge thereofifor gheyio epmbipatiomerity primpodnd o Hifoapuli [ jnclude,

i rnidaprily, i [ i.ndol apr.i | ' Lad oo sionopr | ciumn
A lyci umiht ﬁ‘gql%l %élﬁ%{rtﬁ mh%ggéﬁpéw%&&%dékgggléﬂg{ decx?rttl)lvg’l‘“p?pﬂ'allls,m%r acei n
A, nur aceiirbeBrtan taspeatan, €lmipgerhapd éprosaper. iPachoplatly prefrercid ndgiprehdiati, $

pi val opril I vopri | ui napril ., quinapril. hydrocghl oride ui napril at,
P or 1 SRR prpaniScRBRly roeghe BBtas HEARE dor e e BEsTF Riyprei
spi ropril ,aré pandeartid andyedndeeditaardildetil.t enocapril, tenocapril

hydr ochl or,j de, teprotjde, trandol april, tragndolaprilat, utbaprjl

zabi ci pri | TPerefomsiitefadditional fospee b Hieitpveatins- ?ﬁfﬁéﬁﬁ%ﬂﬁegﬁnﬁﬂ?@raf&%é@éAce

i nhi bi t or sydafifiend §0tybe12 tiiaBe1bY DA assobiBied Behtadd® ik @Waﬂﬁialzoodécﬁ&ﬂirﬁﬁll 4dh,

lisinopril, enalapfil and enalaprilat. Mre preferred ACE
as man, in need of such treatment which comprises administering to said animal an effective

20 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 or a prodrug thereof.
Therefore in an additional feature of the invention, there is provided a method of treating

25 hyperlipidemic conditions in a warm-blooded animal, such as man, in need of such treatment
which comprises administering to said animal an effective amount of a compound of formula
1, 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,

30 solvate, solvate of such a salt or a prodrug thereof.
According to a further aspect of the mvention there is provided a pharmaceutical composition
which comprises a compound of formula I, or a pharmaceutically acceptaﬁle salt, solvate,

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




o inhibitors for uses in the present invention are rampril and

ramprilat. Preferred angiotensin Il antagonists, pharnmaceutically
acceptabl e salts, solvates, solvate of such salts or a prodrugs thereof
for use in conbination with a conpound of formula I include, but are not

limted to, _go fl . candesartan, candesartan cilexeti|. losa
val sart an, W%ZE)‘E@(E’? 4 n, tasosartan, telm sartan and eprops%rrl?ﬁw“"'m(wm
Particularly preferred angiotensin 11 13gapntagoni sts or pharmaceutically

acceptabl e derivatives thereof for use in the present invention are
candesar t #nmbirdtiomsedicroeraphamhdcentisally accapiahietals eolvate, anivatd@f suchnzplt peat ur e

f th t of
Cype 2 o SrbERercht Sl duflh St EtatnddBlaty Mol ahi of GRRSTEN ©
animal, s thord&ug trarfurthen aspead»f dfe mesclln inveativnthark ivgwoeided o kjpromprdsing a

d t ff of
formil a & coppoudftimlih preerpseaal Heaonl Fl Safe sl idtasly

such a saldr a@fodtuPmedss and Arlot e dttitr S6rApdULANERLTHed SCALLIHMbMatiBh seBfRbAL €
adm nistration with an effective anmount of one the other conpounds

descri bed %mpampgcsuticallh ageaptalie sadte salyash solypte 9f sush 3 spfhetprodme theredc ept abl e
sal't, solvy A&Icﬁr P%Q%)\é%ﬁme?gspﬁ&%?ﬁﬁ ep?él’:ﬁt L\Q\Fenﬁorpﬂlgtquy obiaEd ngt corgé ,ef or ein

an addltlona ure o he i nvention ere i s provide
treating 238 quzpmttnrlplf ek Icomditeinnesuticalnacseptable badio svatarsolvale of stwbh as

man, in ”%51?9 %H&Etwr&qtmggstumhggégg‘%r| ses admnistering to said

ani mal an'e |ve anount a co of formula |, or a
phar maceuth) oat d)fythaometptoaipbmds db$cr1be;b:h1\1hns egmbsintiontsectivh of u pharasakivallyr a

W th o cFPErPlL R B SPHEE SRR P RBROG S SEtOut oneeni o ()

conbi nat i gerng@6di on or a pharmaceut i cal |y acceptable salt, 30 solvate,
sol vat e of such a salt _or a prodr eof ccording to a further

aspect of % f0 ?‘H?Fémaf‘%f?rf%‘f‘“émﬁal S&C%P HEFERE i cal conposition

whi ch  con{dcsRtngio QERRRE Behe@lof tmrpmm u!wenﬁcsn e h@ﬁr@ﬁ@@&& ki sbiyridneept abl e
salt, solvate, solvate of such a salt or prodrug thereof, and one of

the ot het 2 BFHEDOHIS oaécgﬁwlademmmwﬁcsmmlnmmme sqheats. spbelo of o802 -
20 combi nat bpyp]%@@g tﬁa?eo?rmgeu&wmgmt er@dtin)ﬂlﬁ&c%@‘ﬁhﬁ@hﬁueﬁ%ltc 'ﬁé@t e,

sol vate of such' a or a pro ru eof assoclation wt
phar maceutfirgainityossge étrabl e di | uent or carrl er. According to a further

compound &7 BsPE R e bR IE fy b BrPufEPud] dr SHRRLELRIT

sol vate ofacc«:apwbleasan,adotva& m‘iva&: qfrsﬁdfajguttdnepamﬁ-ug thétﬂoibhﬂl etoddhmitalobee
conpounds descrl bed in this conbination section or a pharmaceutically
accept aB! o3 so) vate, solvate of such a salt or a prodrug ther eof

¢) container means for containing said first and second dosage forms.
According to another feature of the invention there is provided the use of a compound of the .
formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug C
thereof, and one of the other compounds described in this combination section, or a

25 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in the
manufacture of a medicament for use in the the treatment of metabolic syndrome or type 2
diabetes and its associated complications in a warm-blooded animal, such as man.
According to another feature of the invention there is provided the use of a compound of the
formula 1, or & pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug

30 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 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 kit conprising: a) a conmpound of fornmula |, or a pharnmaceutically
acceptabl e salt, solvate, solvate of such a salt or a prodrug thereof,
in a first unit dosage form to b) one of the other conpounds descri bed
inthis cor?br}%',img{n,@ecti on or a pharnmaceutically accepi-aRlEosdbis

sol vate, solvate of such a salt or a prodrug thereof; in a second unit
dosage form and c) container neans foglcontaining said first and second
dosage forns. According to a further aspect of the present invention

there is peeviBgd afuyaher wspess pf wp Asent vgytion hgejidundess cogtbindtign 1, or a
phar maceut Y, : I nﬁﬁ; o Of MR ctiveUVR f [ a
prodrug th’gé@gkt’co@g@?%g? a\‘/ﬂm t LIaau?)tlflar naceﬁtt“i%cal I %P%%ccggpg‘gﬁdgofélﬁf*ggﬂ@aor
carrier, Imra phirmastutionllyt acdepsabipesattotoimatey yoluateolfuch b enliadrhgrodramthersnfls
described _in this conbination sect.i rmaceuti.cal l accept abl e
salt, sol 78 oél,aﬂ% %133%1 Y6 agﬁ%ﬁacaeuttsl%aﬁ? a(g{ep%b%:&ga?nrﬁar He7 el ﬂ?{thlﬁn a second
uni t dosagenulideolgrsaquentivd of jeparatitadiniastraiemosarf eifech@ninguni $fpns af the biliest
and second dosa e forng., Accor dbi,n to anot her feature of the 'ln_venti on
there is BPBRTEEHIEHIDHLR Hpcox BHTHOB T £ RBA e HEALlY apceptplegalt

phar maceutioak | 1vaeee BichRl s8lt 824 prodRQ IHkAdAE, oPﬁeha;@ttggeq{er S4Bk a salt or a
prodrug thereof, and one of the other conmpounds described in this

combi nat i Shergwegutisnly agpepsabiestilypnton sRBER tP @atary-bleaded aniprlk such)as magdp pesde |

sol vate OEf?iéﬁl?he?a ad rQfméhe Prodrug thereof, in the manufacture of a
medi canent for use In the the treatnent of netabolic syndrone or type 2

di abete® and its associated conplications in a warm bl ooded ani mal, such
as pan. m iieisng to another feature of the invention there is provided
t hewuse of "a conpound of the forrmula 1, or a pharnmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug 30 thereof, and one of

t he other conp des@Li in this combination segfi.on,  or

phar naceut i cal ﬁg%%‘b‘fagl ST LY E© P%%?%?@"ng} a%‘ﬁ%ﬁ‘e&“gﬁ?‘k" Yr a
prodrug t h@ﬁ&ﬁUNIT}ﬂ_pu‘sgoo,mom a@% peronfieteds, HPetathey r‘l\g ﬁfqucmdiﬁ:%f 300“, gD, ]
treatnent g erl i pidaenic conditions in.a r 0 nimal, suc
as man. 15@@8@%&9%&@%‘?@52%0@5%?“@“ {%@oﬁlaﬁgwﬁh’%{? urt her
aspect of tBeRERS MthsirEH&GIM &8 rfaBEb£ tHeARd RUeqgH a conbi nation
treatment conpriSing the adm nistration of an effective anount of a

conpound of t h¥niesy sthrarise statedy champrabsinfiscise givenin ppime ke e aplventaa fntenal
sotvate, gplyase of such a salt or a prodrug thereof,
Abbreviations
20 DMSO  dimethyl sulfoxide
THF tetrahydrofuran
Pd/C palladivm on charcoal

(ﬁ " DMAP  dimethylaminopyridine

t triplet
25 S singlet
d doublet -
q quartet
m multiplet
bs broad singlet
30 dm doublet of multiplet
bt broad triplet

dd doublet of doublet



optlonally together mnth a pharnaceutlcally acceptable dlluent or
carrier, with the 5 sinultaneous, sequential or separate adm nistration
of an effective amount of one of the ot her conmpounds described in this
conbi nati on section, or a pharmaceutically acceptable salt, solvate,
sol vate of such salt or a prodrug thereof, optlonally to ether with a
phar maceut i R e pt abl e diluent or carrier to a war € HEPO? nal |
such as man in need of such therapeutigaytseatnent. 10 Exanples 1H NVR
and 13C NVMR neasurenents were perforned on a Varian Mercury 300 or
Vari an UNEZanpledis 400, 500 or 600 spectroneters, operating at rH

frequenci -!‘.) f4_ ll' 49 15 Oiﬂad ._N 145_ :tl e nd 5 3C

f r equenci £ Ner e
made on tb_lgggigmgcale (3) Unless othermnse stated chentcal ShlftS are

given in Eﬁ rd AbbreV|at|ons 20
DVBO di net*hy DA m on char coal

- DIVAP ;dirge} QMhﬁéﬂ %@Fb‘ﬁ'iyl dczmaz etho&ymhm%dragyﬁ.eﬁyn J)ﬁ]hoatg oy §t 10¢d mmol
gquartet mmultiple bs broad sin dou | et of nmulti

broad tri preparedas %trmeétm BYORUEAST&x mmﬁ%@&v @58 1o s pAdssba @ssmessmmz
Exanple 1 ﬁ%‘é@ teﬁgnvl {%3% }ﬁﬁ&lz Ifc;l%wfehl’b?r&uz@‘l (b}cﬁhctatcytgfccttl*?gtlﬂﬂf ﬂ%rlﬁlﬂ) i) aaml A

} - 2- oxoet
reaction mixture was refluxed ovcrmg,ht The reaction mixture was allowed to cool to room

temperature, insoluble salts were filtered off and the solution was concentrated in vacuo. The
10 residue was taken up in ethyl acetate (300 mL), and the organic phase was washed with aqueous

NaHCO; (3 x 100 mL) and brine (100 mL), dried over anhydrous MgSQO,, and concentrated in

vacuo. Purification on silica gel with methylene chloride as the eluent and collection of pure

fractions yielded 22.4 g (58%) of a yellow oil.

"H NMR (400 MHz, CDCh): § 1.16 (t, 3H), 1.22 (t, 3H), 2.93-2.97 (m, 2H), 3.35 (m, 1H), 3.60
15 (m, 1H), 3.97 (i, 1H), 4.16 (g, 2H), 4.64 (s, 2H), 5.23 (s, 2H), 6.82 (d, 2H), 7.15 (d, 2H), 7.32-

7.39 (m, 5H).

3¢ NMR (100 MHz, CDCly): 8 14.3, 15.2, 38.6, 60.9, 65.6, 66.3, 67.0, 80.4, 114.6, 128.5,
128.6, 128.7, 130.6, 135.3, 156.7, 169.0, 172.6.
20
(i) {4-[(25)-2.3-Diethoxy-3-oxopropyl|phenoxy Jacetic acid
To a solution of ethyl (2S)-3-{4-[2-(benzyloxy)—2-oxoethoxy]phenyl}-2-ethoxypropanoate
(22.33 g, 57.8 mmol) in freshly distilled THF (290 mL) was added Pd/C (10%, 3.1 g) and the
reaction mixture was hydrogenated under atmospheric pressure at room temperature overnight.
25 The mixture was filtered through a plug of Celite and the filtrate was concentrated in vacuo to
afford 16.6 g (97%) of a light yellow oil. '
'H NMR (400 MHz, CDCl): 8 1.15 (1, 3H), 1.21 (t, 3H), 2.93-2.98 (m, 2H), 3.35 (m, 1H), 3.60
(m, 1H), 3.97 (m, 1H), 4.16 (q, 2H), 4.65 (s, 2H), 6.84 (d, 2H), 7.17 (d, 2H), 8.48 (bs, 1H)
BC NMR (100 MHz, CDCL): § 14.3, 15.1, 38.5, 61.0, 65.1, 66.4, 80.3, 114.6, 130.7, 130.9,
30 156.4, 1727, 173.7

C



propanoic acid (i) Ethyl

(2S)-3-14-12-(benzyl oxy) 2- oxoet hoxyl phenvl) - 2- et hoxypropanoate 5 To a
sol ution of ethyl (2S)-2-ethoxy-3-(4-hydroxyphenyl)propanoate (23.8 g,
100 tnmol, prepared as described in W99/62872) in acetonitrile (200 m)

was added aghyskoss740t assi um carbonate (31.9 g, 231 o) d by
benzyl brompacetate (17.4 m ., 110 nmol) and the reac??ﬂﬁhﬁFQt%&Rmﬁ

refl uxed overnight. The reaction m xtw &3was allowed to cool to room
tenperature, insoluble salts were filtered off and the sol ution was
concentrated in vacuo. The to residue was taken up in ethyl acetate (300

). and t(?ﬁhﬂﬁ%?wg% hAses WEFuIRSREI ik Aadueous  NaHOOB (3 x 100 m .)

and brine over annydr ous , and concentrated in
vacuo. Purida spdttiooef Bfﬂlsrd -#-Caiflgetomethy ibenseideliyde 6. 8hg, R0 Giemad andhe- betylwmac

A o | S3hlar S PP, hLAGkERS) 00 G2 Sadkaticl P 4bia 3h gmy o Ml g
3. g,g (ms Jsbhlmn‘iécygﬁbbolc‘i@yﬂﬂide aH1 g, em’mmxgm’n aﬂd—bhg Sam&@ng; st at ﬂocﬁxgte(@ﬁraﬂjr& :
5. , . , W .1 , . - 7. 1 NIVR
U100 \rt, Tobppsys Muter 18 huy.stas g s G ittt Coggenytileg H acsgo e Toadue
114.6, 128, takeh3$- ifl aqdeds 1. MUSOHG125113D) dnd dihl. aEetaélatS@o@ mL}Z;%d Ghe ;%Qse(slvbe}e

(4-1(2S)-2. 3-D et hoxy-3-oxopmvl | phenoxyl acetic acid To a sol ution of
et hyl ( 2s>ss@rqtad [Dhe (@HusPay IPB3se W carrEdntidy s BHeass e B-% tW0oRl:bausitin senbined
(22.33 g, gmaé Yak Qribd 854 Ma,§b ?taﬁd L&eenw%d(l%%cm ,oﬂ%ql cked

(10% 3.1 g reactlon m xt ure was hydrogenat ed er at eric
pressur ao @plmmﬁ silisapgel Groline” SRECnlught 70 2550mmb) mth@ﬂweaqmse ﬁBi—tC@f’&tadlent)

ar o 1 B e il i 308 e Bt ok Fackins SRRCPT AR BB B A RIkPoi
1 15 (t, 3Mow Lis@bitgt, 3H), 2.93-2.98 (m 2H), 3.35 (m 1H), 3.60 (m
0 3 ST oo Y0 o 2oy Pn P St s B o Y b

65 1, 66. 4 38Q 13_:4 6.3% (ml 951 Oig56. 4, 172.7, 173.7 WO
2004/05674? Pc‘r 55603 }?goz (Ifl’ﬂ@} (tﬁ’ ”

i)
N- But y| -N- [ NNMB 312 MP(%. ﬂquln)orSdﬂét RY- b§2 Srivhl: 48 A&2.Fdmy B3| lutwoh2Bd (@),
2-fl uoro- rid{ dedd (3 84 g, 20.0 mmol ) and
n- but yl amﬁr?gts 2%1 4@’[‘)gir§52€¥‘%? Q%ﬁ@)i anol (100 m.) were added acetic
acid (4.6 nL, 80 ntnol) and
(iv) Ethyl (25)-3-[4-(2- {butyl[2-fluoro-4-(trifluorometh lben; lamino }-2-oxoethox

phenyll-2-etho Xypropanoate
20 To a solution of N-butyl-N-[2-fluoro-4- (tnﬂuoromcthyl)beuzy]]annne (0.598 g, 2.40 mmol) and

{4-[(28)-2,3-diethoxy-3-oxopropyljphenoxy }acetic acid (0.593 g, 2.00 mmol) in methylene
chioride (20 mL) were added N,N-diisopropylethylamine (0.80 ml, 4.6 mmol) and O-
(benzotriazol-1-y1)-N,N.N' N -tetramethyluronium tetraffuoroborate (0.674 g, 2.10 mmol) and

the reaction mixture was stirred at room temperature overnight. The resuliing solution was

25 diluted with methylene chloride (100 mL) and the organic phase was washed with 2 M HCI (3 x
75 mlL), saturated aqueous NaHCO; (2 x 75 mL), and brine (75 mL), dried over Na;SOs, and
concentrated in vacuo. Purification on a prepacked columm of silica gel (Isolute® SPE Column,
20 g/70 mL) with methanol (0-2% gradient) in methylene chloride as the eluent yielded 0.785 g
{(74%) of a pale yellowish-white oil.

3 'H NMR (400 MHz, CDCL): 5 0.84-0.97 (m, 3H), 1.11-1.19 (m, 3H), 1.19-1.40 (m, 5H), 1.45-
1.65 (in, 2H), 2.90-2.99 (m, 2H), 3.29-3.40 (m, 3H), 3.60 (m, 1H), 3.96 (m, 1H), 4.16 (q, 2H),
4.68 (s, 2H), 4.72 and 4.74 (2s, 2H, rotamers), 6.70 and 6.86 (2d, 2H, rotamers), 7.10 and 7.17
(24, 2H, rotamers), 7.21-7.40 (m, 3H).



5 sodi um cyanobor ohydride (1.51 g, 24.0 mmol ) and the sol ution was
stirred at roomtenperature for 3 days. Water (10 nlL) was added and the
m xture was concentrated in vacuo. The residue was taken up in aqueous 1
M KOH (125 nlL) and ethyl acetate (100 nmi) and the phases mere separated
The aqueous_phase was extracted with ethyl acetate (2 x he
conbi ned é&HVQ fhse was dried over Na2SO4 and conceﬁFFﬁF@ 5mW“Vécuo
Purificatlon on a prepacked io colum obgsjlica gel (lsolute(r) SPE
Colum, 70 g/ 150 nL) with ethyl acetate (33-100% gradient) in heptane as
t he el uenFcamemc(aom b, @DCH): PUBHE, 14.AC15.2126.2y 2L DA, BRZ34D 1 (269 6ad), 46.2,

| our| £
ga) our1 (233310,'4@2 %p 32%5st éﬁsﬁgﬁ Ift Yia q e;l‘,p gﬁ)si ‘%gz?ggﬂéﬁ (@H;za) 3 @)Sg%s(ss(ms,zw 1
: 422 (m gcb') 13076, 306 130.1Hay. 07(]1??3136 14009 (bl 14 13@@ N\ﬁ (%68 (M"Z‘mo CBL3ks.5S

130. 5 131 1@ 6. nl)72 61@@113 gu(uh?r of pgagcs@,s l@uyr ﬂlg_lﬁﬁle gmy(r@;r of(cm\]opn gpny%ue to rotamers.)

(251-3-14-(2-{butvl f2-fluoro-4-(trifluoronethyllbenzvllam nol - 2- oxoet hoxy )

) phenyl|-2-et hoxvnr opanoate 20 To a soI utlon of
N- but yl - Nev) Z2S Buty! :

rnrnol) an 4 {1 Gi 3-di et hoxy 3- oxopropyl]phenoxy} act |c aC|d (0 593

g, 2.00 HMMI ene chloride (20 nL) were added

.(NbN- dii so’ﬂ)‘bolpgyl @ldiph arsfnettyD. 815)431-_[;4-(4-[Butml[‘mﬂh&:roaﬂdnﬂuomlfnlethyl)heézzyl]ammo} -2-
enzotriazol -i -tetra ur oni tetrafl uo grate

(0.674 g, O’?Ei‘?ﬁ’xb‘xi/’&i%%ffﬁa#a*ll\l‘”fl'li’é ORaEeAl |(€ﬁ£lﬂél><lt{?r dD agstoné éB mlggys added

t enper af,UpgueB¥E€ DNO ML LiOH {39 @ﬁgl dridNthe SrR4ctibh ARIXNAE WS éi‘x'n{z&'taedo(\lﬁ]tthmgerature
met hyl ene chloride (100 ni). t he organi ¢ phase was washed with

(3 x 75 Avemighaidienpedralistien wthNmHEG Be solveat Molume) wasisduqst i aequp smithe C :

dri ed

o enacheqrernt B PhaSe e GRLEch 3o e Bkl “'J“%“E%H%I%Sﬁ‘e G x 190,
met hanol mm@¢mm grgamic pheshytasveshid with dl:emaﬁlﬁﬂthbldmdto Dagbel, and

0.785 40 NVR (400 MHz, CDC13

S 6 8420, /%ﬁ'a?‘{?l@ "B‘ﬁfl“’%‘ix%”fg’%% (% )&l ?ﬁglff‘ﬁm 5H§ 1.45- 1.65 (Zn
ATt ?*H)m'mi‘“%‘ﬂsm’z’ C?@’g“i"‘%"?md(“}“% 2150 0, 15414 Q6 AD1ATHEE
. , . S, , . n , S, , rotarners . an

5 86 ¢ u Ghutry 3a8ont Dim s 3 Sardudln At 56! IRl adeien 5. Sbe N
SH . VO 20001 950248 PETL55A069) 0050830218 skl 1A LAODLN, 2Rk 8

60.9, 66. 22264 6(mSED 8. 6@MsAH113. 0 (), 114.3, 114.6, 121.4 (m), 123 3
(a), 128. B\ 468 Mz, CDCh): 5 13.8, 15.1, 20.1, 29.2, 30.8, 38.0, 42.2 (d), 4.6 (d), 46.3, 47.5,

20 66.8, 67.4, 68.1, 79.8, 113.0 (m), 114.4, 114.6, 121.4 (m), 123.3 (q), 128.3 (m), 129.1 (d), 130.2,
130.7, 130.8, 131.0 (d), 131.0-132.2 (m), 156.7, 156.9, 160.3 (d), 160.5 (d), 168.8, 168.9, 175.6.

(The pumber of peaks is larger than the number of carbon atoms due to rotamers, ) {-:
Example 2

25 (28)-3-(4-12-[(4-Chlorobenzyl{ethyDaming]-2-oxoethox enyl}-2-ethoxypropanoic acid
(i) Ethyl (25)-3-(4-{2-[(4-chlorobenzyl)ethyamino]-2-oxoethoxy Y phenyD)-2-ethox ypropanoate
To a solution of N-(4-chlorobenzyl)-N-ethylamine (0.150 g, 0.88 mmol) and {4-[(25)-2,3-
diethoxy-3-oxopropyllphenoxy }acetic acid (0.270 g, 0.91 mmol) in methylene chloride (10 mL)
were added N,N-diisopropylethylamine (0.34 mL, 1.9 mmol) and O-(benzotriazol-1-yD)-

30 N,N,N' N’'-tetramethyluronium tetraflucroborate (0.320 g, 1.00 mmol) and the reaction mixture
was stirred at room temperature overﬁight. The resulting solution was diluted with methylene
chloride (40 mL) and the organic phase was washed with 5% HCI (50 mL), saturated aqueous
NzHCOs (50 ml), and brine (50 mlL), dried over Na;SQ4, and concentrated in vacuo.



(d), 130.6, 130.6, 130.7, 131.0 (d), 131.0-132.2 (m, 156.6, 156.8, 160.3
(d), 160.5 (d), 168.5, 168.6, 172.6. (The nunber of peaks is larger than
t he nunber of carbon atons due to rotamers.) s (v) (23)-3-14-(2-f B
utylf2-fluoro-4-1trifluorontethvl)benzyll am no 1-2-oxoethoxy) pi henyl

| - 2- et hoxy @BRMMe4saci d To a sol ution of ethyl PCT/GB2003/005602
(25)-3-[4-(2-[butyl [2-fluoro-4-(trifluoromethyl)benzyl]am no) -2-

oxoet hoxy) phenyl ] - 2- et | t oxypr opanoate {®5748 g, 1.42 tnnol) in

o e i b v St g1 e st atutee NhEl e, stheliaf L

neutral i sahdiRylesd ahhbrﬁ%’petf@i acelaS1 B PhMBOEILMR bR \VBS gﬁ%@lw} 86la EQloMRG4aL and
the remaining a%eous hase was acidified wth 5% HCI and extracted with

ethyl acet Ht NMR(5R0 Midz, GRGL): $HOScbAHIMmeDRFENT-€0 ih3B, 1383wk o PHY; 3.60

8”622 o (o7t 6 Bl TR SR A4 SBTES (B0 T, B Gt pf S s,

0.84-0.96 2({-Irrptaﬂtd).«,) .73 Gnd 6,883R4,, 2H,. @anders}07.0977. 2H)m, 4y 5:24. 6@ 7.30 24 HH,
2.88-3.11 g% , 3.29-3.46 (m 3H), 3.61 (m 1H), 4.02 (in, 1H), 4.69
(s, 2H), 4%PMSqnd 4.75 (2s, 2H, rotaners), 6.70 an 6.86 (2d, 2H, '
rotamers), 7.12 and 7.18.(2d, 2H, rotaners), 7.22-7.41 (m 3H), 8.66
(bs, 1H). __SCNI\/R(100 M—Iz, CDC13): 5138 151 201 292 308 380
42.2 (d), 24 ¢1-Ghlow gt ‘ NGy |
114. 4, 11 , d n 1 41

130. 8. 13;]_1‘(% a( égl%uéjl_n?) 1df éth)él 87?5)% rqu[)z% gﬁm%bétﬁ}l&(e&x%@arﬁﬁﬂ% -2 o%étgh@xyépﬂcﬁ )5
168. 8, Jzessﬂg:xmmsar@ate (Wm rﬁ&emneﬁlrp“éaﬁﬁ(?@wame#deﬂmwww 1@@%@@ HE
?grsgo g ?ZC}?@ %th%%f)%ﬁ% gﬁg is)lliu%r?d%ﬁaﬂg&lnetm%p&ﬁum overnight. After neutralisation with 5%
') ami nol - HGK det sodvent pﬂmny Was Pedetddon ppciapadohe reapiidng aqueBohplhiase was acidified

2S)-3-(4-f1 I t h
ypr of zanddfioSTCLGRRRREE Vi vk ASRAL 75 8 iy, KBSl ag
(()0827 (r)nrml )%agﬁhsﬁé& \EJ(tRﬁ)me?(StGmI_dl &rield@wyr Ba;&@@pmg pwc}xmmnmv}zameﬁneﬁcﬁdmdon a
NN d s bR GRIGi SF D BelTFAISEe s SBE R d 5.5t e bl Agpite g e
30 NN, N d}hent@idramMgl(m%)uﬂhpﬂ‘é&afduuarobor ate (0.320 g, 1.00 mml)
and the reaction m xt red at roomtenperature overn

resul ting ?()NMR WOVMEIZOQ:PGbé(ﬁ WH Zidm PHb 4 an| 18D 384 (ap 1H %ﬂhﬁdst {fre
?Egam)c, IOa br| e (5 emwd%rlﬁgdw%eéé%a% ’S, §IEllttijﬁ:con e%?rﬁg%g??%%o.
WD 2004/ oaﬁm&rﬁm?@mzﬁl%@doﬁmtan@m 7.10-7.20 (m, 4H), 7.24 and 7.30 (d, 2H), 7.98 (bs,
20 1H).
C NMR (100 MHz, CDCh): § 12.3, 13.9, 151 38.0, 41.2, 41.5, 47.6, 49.8, 66.7, 67.4, 68.0,
79.8, 114.5, 114.6, 128.3, 128.8, 129.1, 129.5, 130.2, 130.7, 133.3, 133.6, 135.0, 135.7, 156.7,

C 156.9, 168.4, 168.4, 175.5. (The number of peaks is larger than the number of carbon atoms due

to rotamers.)

23

propanoic acid
() N-[4-(Trifluvoromethoxy)benzyliacetamide

30 To a solution of 4-(trifluoromethoxy)benzylamine (3.46 g, 57.6 mmol) in DMF (75 mlL) and
acetic acid (10.0 g, 52.3 mmol) at -10 °C were added O-(benzotriazol-1-yl)-NNN.N’-

tetramethyluronium tetrafiuoroborate (20.2 g, 62.8 mmol) and N,N-diisopropylethylamine (20.0

ml., 115 mmol) and the reaction mixture was stirred at room temperature overnight. Ethyl



—=pPr-ificationona prépacked colum of silica gel (Isolute SPE Colum, 50
g/ 150 nL) with nethylene chloride/ethyl acetate 10:1 as the el uent
yielded 0.24 g (619 of a colourless oil. 1H NWR (500 MHz, CDCI3): 8
1.05-1.24 (m 9H), 2.88-3.00 (m 2H), 3.28-3.42 (m 3H), 3.60 (m 1H,
3.96 (m Hé 12-4.20 (m 2H), 4.56 and 4.58 (2s, 2H,_rotaners), 4.64
and 4.73 (WRWMOSFH | ot aners), 6.75 and 6.88 (2d, 2H, PFEI{‘%H?@%'J*"G"Z
7.09-7.20 (m 4H), 7.24 and 7.30 (2d, 3._. rotaners). (ii)
(2S)-3-(4-12-f(4-Chlorobenz 1)v
(etlrvl) atendte(A002nlox wes hdoed |lauth etmvdrgariic phdso ywap vanlrdowith agted (10mb), L023UM on
of et hyl
(29) - 3- ( NePB.( PG mEs SrEan 2gHeP PRI Pa R0 57 waten ELA0RL, SrMHISL GO0 i),
et hoxypr eRpReRt @004 arigl ok MgI0IPhnd dofcehibfateli 30 vildu) twaforidrier s 28RO
0.10 ML|O-| ilS ) and the solution was stirred at roomtenperature
over ni ght:°°‘>§(°§%? neutralisation with 5% HCL, the solvent volunme was
reduced S | ffmi %
O and G P s W P, s, 3ROSR0, M kTt @
organi c BHase was washed W|th brine (50 nmL), dried over Na2804 and

concentr gt e o f silica
el (1 sor oo PRt city 8520 8%, 20 £ oyl LRAG IS st
el uent afforded 0.138 g (61% of a pale yeIIow oil. "H NWR (500 VHz
CDC13 8105121m6 294 in, 1 3.04 (m | 3.30-3.45 (in
3H), é 6 {i) dhethyl 4'% cthogy)b f“ﬁ .58 (2& 2HH)rotarrers) 4(66

443@;1,,@@&%%&% g0, B0 4k Ay A GEP e 20

CDCI 3): &ndlénded ©3-H) °CLSBdran8E§meL4df 22 MIsobitiod of Ghe 4BodhylSdfide, ccﬁﬁj:]ék in Q

68. 0, 4.5 114 8.3,..128.8 29.1, .1 3

133. 3, 13&?&@' é‘%%%“’ﬁs addsg .a‘)‘?- g"f%%”“‘)"“ T ?5"]5 S jdEeq i 9185”C for 25/‘%‘.“33‘.3{‘“‘? Fiwas
nunmber othepaidiged 8 via‘nmge focni@mpéramre) T efactivh mﬁﬂiﬁ@ﬁaﬁieﬂ[medduemlgm and was
r ot aners

(29) - 2- Efﬁ?sﬁﬁﬂ%ed%a opoL ?é?%}we{ﬂ{uf? -I1G SPEEHAT WRAGPFRAERY DY FRful gddition of 10%

} - 2- oXReHIPX30 RAGNM & °C doPpanRixGird®adl sfikdd at room temperature overmght and then
N-14-(Trifl uor onet hoxy) benzyl | acet ani de 30 To a sol utiaon

4- (trif| GoRceRtEAtsoR Bt AWr stidve was takgn yp sy atsr (A8 mL) apd dwths(l Fer{300416)
acetic aghfhk %ﬂas@s gzcrés%pﬁdmancé}krah@@ an)rMﬁé 6f M ARGhy! ether ?haqe afforded 1.9¢

0- (benzotri azol - tetranethyl uroni umtetr | uor obor at e
(20.2 g, (ﬁz%mmtlgemqullmamwwie@mﬂ ethyl amine (20.0 ni, 115 nmol)

and the iganlk Wod Mt cDNGSs 198, 880 .72 0 T SIBSELHHS S, 8 s M1 7:185EDY!

20 2H), 7.40 (d, 2H).

0X0¢! #) anoate

Ta a solution of N-ethyl-N-[4-(triflnoromethoxy)benzyljamine (0.438 g, 2.00 mumol) and {4-
25 [(285)-2,3-diethoxy-3-oxopropyllphenoxy}acetic acid (0.593 g, 2.00 mmol) in methylene
chloride (20 mL) were added N,N—diisopropylethylanﬁne (0.80 mbL, 4.6 mmol) and O-
(benzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium tetrafluoroborate (0.674 g, 2.10 mmol) and
the reaction mixture was stirred at room temperature overnight. The resulting solution was
dilated With methylene chloride (40 mlL) and the organic phase was washed with 5% HCI1 (50
3o mL}, saturated aqueous NaHCO; (50 ml), and brine (50 ml), dried over Na,SOy, and
concentrated in vacuo, Purification on a prepacked column of silica gel (Isolu_te® SPE Column,
50 g/150 mL) with methylene chloride/ethy] acetate 10:1 as the eluent yielded 0.57 g (58%) of a

colourless oil,




WD 2004/ 056748 PCT/ GB2003/005(i 02 26 acetate (200 nm) was added and the
organi ¢ phase was washed with water (100 nL), 0.25 M NaOH (100 nL),

sat urated agqueous NaHCO3 (100 m.), water (100 nL), 0.5 M HO (100 nL),
.and water (100 nlL), dried over I\/gSO4 and concentrated in vacuo to afford

11.2 g (929 see@lourless oiL 5 'H NVR (600 Mz, (s,
3H), 4. 43 (/?1“{(%30@" 3 (bs. 1h). 7.17 (d. 2M). 7.31 (d %Eﬁﬁ’ﬂf’%“%ﬁl
(125 MHz, CDQI3): 8 22.9, 42.8, 120.5 { @, -121. 1, 1290 137.3, 148.4,

170.6. (iji) N-et hﬁl - N-f4- Tri fl uoromet hgx benzgl | am ne

Sy [ 4- I( Tr 11 f FEMWP L9 Féé@r&%?ﬁé@i 88-3HV0 (m, ?éi)nﬁaﬁﬁ Ya@r. 3H), 3.60
i ssol ve r

sol ution O(PD ﬁz% é?lr@q ﬂgp)é ?%d%@@&fr%[)eiﬁ? %&:&2 ?& étg ﬁﬂ&%@%@u 8gg/vamgd gégﬂéch

and t he r &t uotemens), >6t7arwdﬂé§§(%d i2H;, regdneas), 7.0%9-7Q@7f(or, 685 mi nut ers and was

For T ued ouoPNIBITONE BT ETRE, FLE 4 2L SF BT P00 At B sone

reacti ons vgrsy, casesncsbadlwscames ubiaddat somsaf 139% 1366H30. 4 380.01135¢, 864G,
and the mixture was stirred roomterrperature over ni ght and t hen

concentr atléé G AP GRdES 1, e, ﬁ%%ﬁ(ﬂ'éc Theaber akreakyis lfifﬁer\ﬁhﬁﬂéhe 0T pf garkpmg due
di et hyl ted. Co trat
i et hy ﬁ%tgﬁégﬁwh %ﬁat@@%ﬁﬁ&ﬁlo?@gﬁﬁlemre separ at e ncentration in

vacua of t ase a d1.9g (21 %9 of the title
conpound as a colourless oil. iH NWR (300 MHz, CDCI 3): S1.28 (t 3H)
2.72 (q, 3.8 2} . . 2 o 0 d,
2H) . (|||)l_‘% éh A" :

benzyl | asri propahnei2 -acid xoet ho xyl phenvl} propanoate To a soI ution of

25 (55 5% iy o5 e ey e FE Gt tgnd gy it -

mmol) in rmm&gnbgt)@hengzmmopandae ((ﬂGﬁn‘g)l mnmoad;dmmsa ehli) s@p adieyl lagidays and e

0. 80 at, b t -
OIS R N TROPES Tt At ST 4 et LR TG BBRALIE o Ymighi Afier seuiglisatig )

and the re@eswaaCTihet JARnASuSE wak Bduedd if 9ot MANKE ?éu‘rﬂiﬁn%!@feﬂhgﬁﬁdse Whe
resulting solution was diluted wth nethylene chloride and

or gani ¢ prgfiedayithadnEe wpd ﬁxt!#%qqornﬂ{ ghylzseiate) 2 % aiQimbd eﬂl%wmﬁsi qﬂamtxa
(50 nil), p”h?EL ak NGasherd witn) bngf.r :?erdn%@?égﬂa‘%@&, % t@atte%dzﬁ Racuo.
vacuo. Puriftication on a prepac edcfurm of silica ge ut eo SPE

Col um, Surificatsm onid pmpac:hedwmlm eﬁslmmebﬂscdet/seSHﬁlCczlmm,aw@ﬂmml) ash ethyl

el uent i elcgtgg a@ﬂ% I&n‘gf%{ged(ﬁ 45y g (87%) of a colourless oil.
'H NMR (500 MHz, CDC]3) 6 1.08-1.23 (m, 6H), 2.96 (m, 1H), 3.08 (m, 1H), 3.33-3.43 (m,
zé 2H), 3.48 (m, 1H), 3.59 (m, 1H), 4.05 (m, 1H), 4.60 and 4.62 (2s, 2H, rotamers), 4.67 and 4.75
(2s, 2H, rotamers), 6.75 and 6.89 (2d, 2H, rotamers), 7.09--7.27 (m, 6H).
3C NMR (100 MHz, CDCL): § 12.4, 14.0, 15.2, 37.8, 41.2, 41.6, 47.5, 49.7, 67.0, 67.6, 68.2,
C } 79.8, 114.6, 114.8, 121.2, 121.5, 128.3, 129.5, 129.9, 130.8, 130.8, 135.4, 136.0, 148.7, 148.8,
156.9, 157.0, 168.3, 168.3, 174.2. (The number of peaks is larger than the number of carbons due

25 to rotamers. Triftuorinated carbon not reported.)

Example 4 :
(25)-2-Bthoxy-3-] 4—(2?{ ethyl{4-(triflooromethyvl}benzyllamino }-2-oxoethoxy)phenyl]
propanoic acid
30 (i) Bthyl (25)-2-ethoxy-3-[4-(2- {ethyl[4-(trifluoromethyDbenzyllaming }-2-oxoethox
pheny]] propanoate
To a solution of N-ethyl-N-[4-(trifluoromethylybenzyljamine (0.213 g, 1.05 mmol) and {4-[(25)-
2,3-diethoxy-3-oxopropyl]lphenoxy }acetic acid (0.296 g, 1.00 mmol) in methylene chleride (10



‘ol ourless oil. WD 2004/ 056748 PCT/ GB2003/ 005602 - 27 1H NVR (500 Mz,
CDCI3): S 1.08-1.28 (m 9H), 2.88-3.00 (m 2H), 3.28-3.44 (m 3H), 3.60
(tn, 1H), 3.96 (m 1H), 4.12-4.20 (m 2H), 4.60 and 4.62 (2s, 2H,
rotamers), 4.66 and 4.74 (2s, 2H, rotamers), 6.74 and 6.89 (2d, 2H,
rotaners), -7 (m 6H). 13C NWR (100 MHz, CDC 3): 4 14, 0,

14. 4, 15.2,‘@%8‘8?’“@’?1, 41.5, 47.5, 49.7, 61.0, 66.3, é’%é"}ﬁg“ff“”é'éi?‘@?
80.4, 114.5, 114.6, 121.2, 121.5, 128..3p8129.5, 130.6, 130.7, 130.7,
135.6, 136.1, 148.6, 156.9, 168.1, 168.2, 172.6. (The nunber of peaks is
| ar ger t hah)twese adéadel, Nodiisopropphathythaine QA0 wilagey smol)y ifd Gelbenratrisdolclaylbon
not repor . — . i , . .

(V) (200 WA setamethylosonium ieafiyoroborsts (0337, 107 S09R, apg U gt mixture

} - 2- oxoet hax yhupddeayibbm tempgranpaoendgiac The feoulans eblutiorowaoHilekd with methylene
(2S)-2-eth XBS{ﬂg‘n&)‘é t I{4- trifluoronet hox) nzyl.] am }'i‘E-

oxoet hoxyf@ﬂéflﬁ/f . éﬁ%é{}%o 59?“%6‘8‘36"‘, Vi PEY ‘V%‘ﬂg%’%@%gm Wi o
aqueous 50 adidold NaHE, (25 50RIL)286H biise 830 bi), Adtiedasves NatS@M aid céReffvated in
tenperature overnight. After neutralisation with 5% HCl, the sol vent

vol une wadaquadBwdliration om e paeparied: qodunn pbsilisangs! Slsaley S Gelimin 30 ig4150 mL)
aci di fi ed gt R HE-18ga8 ety Whd BusHdaVs BEBLELS y
conbi ned (‘)')r{%alﬁ?t@aébp asié”n%j{éséﬂ\%ﬁ‘té‘d ()/’vl t h&gri ne s(50 mtsll%%dé%@vgw %2

and concerelputiassioil.n vacuo. Purification on a prepacked colum of silica

O T of deq IR g (M opth - SRR 24 17, 288, BF 245 $R 8 S0
é' gg- (1£ ﬁS (MBEXEP6 (@, 89, 6104, H) (m.2H84.6404.67Hind B8788:34H Jofakss), 20 2i)6.88

1 3.59 1H),.  4.05 111), 4. d 4.62 (2 2H,
ot s o) (B Same 7510 ki 71328y Bl iy, §30800k.of 56 s el 28, (-

rotamers) podm@9; 7- 27 (m 6H). 13 C NVR (100 MHz, CDC13): 8 12.4, 14.0,
15.2, 37.8, 41.2, 41.6, 47.5 49.7, 67.0, 67.6, 68.2, 79.8 114.6,
114.8, 121'CNMR(108 MH29CRCLY #1253, 1899 143, 130,385, #3@, 81.71458.449.91 $6.8066.2,

148 7 19878 6822809 1007 (a5 9853, i Ok (ol od 1, 4389, BB (3 5] S

| arger than the hunber: of carb rotamers.” TrifTlaori
car bon pot130.6pta0tiGed4).0FEkéIng)| 1864, ( 268, To8HL 16X, BAUS. (Thd number of peaks is larger

I b S Pl oSN BT R TN G R B deporBlaPan©! ©
(25)-2-ethoxy-3-f4-(2-fethylf4-(trifluoronethyl)benzyllam nol-2-oxoet hoxy

henyl | . pro ap_.noa
) P y {ii)p2 -Z-Et'hox -3-14-(2-{ethyl[4-(trifluoromethyDbenzyl amine }-2-oxoethoxy)phenyl

propanoic acid
20 To a solution of ethyl (25)-2-ethoxy-3-[4-(2-{ethyl[4-(trifluoromethyl)benzyljamino }-2-
oxoethoxy)pbenyl] propanoate ( (0.308 g, 0.64 mumol) in acetonitrile (32 mL) was added aqueous

0.10 M LiOH (16 mlL) and the solution was stired at room temperature overnight, After .

neutralisation with 5% HC], the solvent volume was reduced in vacuoe and the remaining aqueous
phase was diluted with water and agueous (.10 M LiOH (to a total volume of 100 mi., pH~10)

25 and washed with diethyl ether (2 x 100 mL). The aqueous phase was acidified with 5% HC] and
extracted with ethyl acetate (3 x 100 mL). The combined organic phase was washed with 5%
HCI (100 mL) and brine (100 mL), dried over Na:SO4, and concentrated in vacuo to afford 0.279
g (96%) of a colourless oil. ' '
'H NMR (400 MHz, CDCly): § 1.08—1.24 (m, 6H), 2.88-3.12 (m, 2H), 3.34-3.47 (m, 3H), 3.61

30 (m, 1H), 4.02 (in, 1H), 4.66, 4.67, 4.69, and 4.76 (4s, 4H, rotamers), 6.72 and 6.89 (2d, 2H,
rotamers), 7.12 and 7.19 (2d, 2H, rotamers), 7.32 (d, 2H), 7.53 and 7.58 (2d, 2H, rotamers), 8.08
(bs, 1H).

(.



Jo a solution of N-ethyl-N-[4-(trifluoronethyl)benzyl]amne (0.213 g,
1.05 mmol ) and (4-[(2S)- 2, 3-di et hoxy- 3-oxopropyl ] phenoxy}acetic acid
(0.296 g, 1.00 mol) in methylene chloride (10 WD 2004/ 056742

PCT/ C02003/ 005602 - 28 nlL) were added NN-dii sopropyl ethylam ne (0, 40
L, 2.3 mvlyoamdeidrfsbenzotriazol -1-yl)- N N N, N -tetrapspRydobbepium
tetrafluoroborate (0.337 g, 1.05 nnnol) and the reaction mxture was
stirred at room tenperature overnight.- e resulting solution was dil uted

hg (2 x SocHiym g WedE cpCTiadds Rt L bR Rrss B 3 Bp S e

nL), dri edmafeml\slaa@@# 12%@(:&)0ngfgt(fr§t9dzl n2s. yam%z?@ls é&b CRdpi20N3@7, £30.8,
prepacked col'um of ica gel (1solute g/ 150 't nL)

Si
Wi th et haHhE. (161 304 B RAFORL 968@1 1636, hw% ébemmmrore‘ mmn@rgqrmtthm@nmd

0 339 g (7 S 1.06-1.24
(m 9H), Qfoé@é‘@i’é’g’ E%ﬁg ?é‘h%"’ﬁm?%%@& %‘1 (m 1H ., 3.96
(m.1H),s4.10-4. 19 (m 211), 4.64, 4.67, and 4.74 (3s, 4H, rotaners),
6.71 and 6E88 J%ﬁd 2H, rotaners), 7.10 and 7.17 (2d, 2H, rotamers), 7.30
(d, 2H, 7 7.57 (2d, 2H, f rotamers). 13C NWR (100 MHz, CDC13): 8
12. 3, 13. 9¢25%4.[3+(2-1Butll[4-8&f10erohbthdNbehtyIfamidd} %xﬂa&;ﬂrﬁ@m&]—}@ﬁlﬂwro@mﬁ
68.2, 80.3, 114.4, 114.5, 125.5 (m, 125.8 (in), 127.1, 128.2,

129. 2- 130. n) 130.5, is 130.6, 130.6, 141.0, 141.5, 156.6, 156.8,

168. 1, 168GPBh$iN25)53-[4- P ubneifeoReR Behs hAIG S 0loBdBxhPngTDer Oof
carbon atons due to rotaners. Trifluorinated carbon not reported.) (ii)
(251- 2- Ef’h%;%g‘—m%e%a-ﬁet hyI fa-(trifluorornetltyl)benzyll ani)ol-2-oxoetlt
oxy}phenyl i, aEB]ﬁW!@- 2 trﬁﬂox%nﬁﬁnlytjtaéxﬁmﬁﬁm@tm!dﬁ 2.10 mmol% and {4-{(25)-
(2Sk=2- et hoxy- 3 [4(2{ -(trifludrone benzylTam n

oxoet hoxy) MM{]XY&@MW& @hepm()(}acg:gg agid ©. 5@3 B0 ymret) ax:@f:fdmbnfr ¢Hleride320

m. d

2t room ¢ e A IS bbbt To S0 30 4 L Bonit kiR 55

sol vent voONNIE' ,Ma&:trnmelhylatﬂmmm teaafheorabndate @6 T4eged. H nmoamxﬂahs reaptirasmixnas

diluted with wat d 0.10. OH t of

ot 10) 25 ARSI 0D PRI R A e T e BerelieR wat iR gt methaee

\tNaE) ac IT ﬂ' fﬂﬂﬂhbq@s 8b 5P kkd &@n&gmﬂxtphaﬁtm Whdhid ?.tﬁtm)g;%ala%f ) ?Oigs%))lmgamd
nL) . e conbin W % an

bri ne (10034E§us ﬁ?ﬁé{;}g@ %@%ﬁ’ﬂ%@ﬁ@@nfjf@( 8eer I?{az\?Q@ugldtQ?ﬂgﬁfﬂfrdtﬁﬁ in

0.279 g (9R%W. PlifRass S bﬁégﬁck@ﬂ leoludkkl d}ﬂmcé@@pgmeﬁ CPEImS 7 H8sdlmPd

(m 6H), 2.88-3.12 (m 47 (m 3H)
with methanol (0—1% gradient) in methyiene chloride as the eluent and collection of pure

20 fractions yielded 0.355 g (35%) of a colourless oil.
'H NMR (400 MHz, CDCl3): 8 0.82-0.93 (m, 3H), 1.09-1.17 (m, 3H), 1.20 (t, 3H), 1.22-1.38
(m, 2H), 1.44-1.61 (m, 2H), 2.87-3.00 (m, 2H), 3.25-3.39 (m, 3H), 3.59 (m, 1H), 3.96 (m, 1H),
4.08-4.18 (m, 2H), 4.64, 4.68, and 4.75 (3s, 4H, rotamers), 6.72 and 6.87 (2d, 2H, rotamers),
7.10 and 7.17 (2d, 2H, rotamers), 7.29 (d, 2H), 7.51 and 7.56 (2d, 2H, rotamers).

25 C NMR (100 MHz, CD.C13): 8 13.5, 14.0, 14.9, 19.9, 29.0, 30.5, 38.3, 45.9, 46.7, 48.1, 50.1,
60.6, 66.0, 67.3, 67.9, 80.1, 114.2, 114.3, 125.3 (m), 125.6 (m), 126.9, 127.9, 128.8-130.5 (m),
130.2, 130.3, 130.4, 141.0, 141.4, 156.5, 156.7, 168.1, 172.2. (The number of peaks is larger

than the number of carbon atoms due to rotamers. Trifluorinated carbon not reported.)

30 (i) (25)-3-14-(2-{Butvl[4-{trifluoromethy]}benzyllamino }-2-oxoethox yiphenyl]-
2-ethoxy propanoic acid
To a solution of ethyl (25)-3-[4-(2-{butyl{4-(trifluoromethyl)benzyl]amino }-2-oxoethoxy)
phenyl]-2-ethoxypropanoate (0.311 g, 0.61 mmol) in acetonitrile (30 mL) was addéd aqueous



30 (m IH), 4.02 (in, 1H), 4.66, 4.67, 4.69, and 4.76 (4s, 4H, rotaners),
6.72 and 6.89 (2d, 2H, rotaners), 7.12 and 7.19 (2d, 2H, rotaners), 7.32
(d, 2H), 7.53 and 7.58 (2d, 2H, rotaners), 8.08 (bs, 1H). WO 2004/ 056748
PCT/ GB2003/0 0 56 0 2 29 13C NWR (100 MHz, CDCI 3): S 12.3, 13.9, 15.1,
38.0, 41.4, 0, 50.1, 66.8, 67.5, 68. 1, 79.8, 1 114,

125.6 (M), ‘l’éé"@"“(‘ 81072, 128.2, 129.2-130.6 (rrr), ]é?ﬁf‘gm“‘i%"(’?ﬁ
130.8, 140.8, 141.3, 156.7, 156.9, 16836, -.168.6, 175.5. (The nunber of
peaks is | arger than the nurrber of carbon atons due to rotaners.
Trifluori Qa0eM &P RS rmL) rap dhet sqjutjon. was Elimedh pe r@m temperature overnight. After

{5 oxoet nasgirsa i 3L L WERIEE Yo RERK) VATeH) erme 3 x 100 ) and the

(2S)-3- L4t61&bhbﬂlb§daﬁlﬁ ]C(Haﬁei whiangha twhithl 5% ily(1 03 L) cahd Zrip 0oLy, driveropet -
i 2-et te T ti
IN?but §I Kli( a3 (3 f‘%ﬁ@?‘%‘%ﬁ t‘ﬁ%‘?‘ﬁé"n&%rﬁﬁ Qﬁ?’%s('{%%)ﬁf@ cglougess@ilymyr o1 ) and

4-[ (295 '&,NwrRI(S60W00s; paclol 0
ol ) ih n‘ét ane o O?P%ﬁiw ?“&‘E?E’é‘me“”%‘ﬁ%‘?ﬁ RO
L

(0 80 mL, 1620omEHYI287xAd 00y 45 -2y 3.p1 (m, 1H), 4.01 (m IH), 4.66, 469 and
N, N, N, N t { 60 t d
the react |4o7% (59%%}%{&{3%} V\gghgﬁaﬁﬁﬁ gﬂéhi{?{og;ﬁ% %"P g’% ure ﬁ}gﬁwg?ﬁ 3
r esul ti ng (&EMu7 BrandF59d{2d 2, dowirers), BeX7Hbs, dH. chI ori de (80 rrL) and the

Rehcts” 5" SURTAIHE S P T8 | Qoo Slhdedl a0 0% o,

concent {Aleed, i6h.1, vggucpm f’umfﬂ qas '60@1)0@25‘9 qﬁ@pmﬁdu@ql qwzofsw thga302!

(1sol ut e(réﬁSPE met hanol (0- 1% gradient) in s
R

met hyl ene 1 Vo?f?r%f’e 1&@ 8¢ . %%ééﬁt 1361 1é§ﬁ4 b'b5t§ ERhcopurpher @f poaks fis laeaer @)ﬁ*ﬁ the
yielded O g@o/g S CDC13): 8

3 85 0. 93:{1?!%5% fl - at%frmﬂu@f(?&lnnlg!éﬁlel_& ?nﬂﬁdrmateﬁ'c%ﬁﬁrﬁqgm %8 Gn 211),
1.44-1.61 (m 2H) 287300(m2H) 3.25-3.39 (m 38), 359(in, 1H),
3.96 (m %@M(m 2H), 4.64, 4.68, and 4.75 (3s, 4H,

r ot amers) d, 2H, rotaners), 7.10 and 7.17 (2d, 2H,

r ot amer &) ,Thé c@Sipduids &flthg invéntoh wendltested i th aksay2 describbdieWeP3/028213C NVR

Eléog MS_% i%?%%zz(gmﬁ%gfzf@rmg%%ggfe@% %féesithag 41@01/?%4?’?&?2%(@4510%3:‘ 46. 7,

1235 hkomhouRetf 1o S W0 B Akl i riledond i O

ratio of the EC5q (PPARY) : ECqp (PPARO!.) is greater than 150: 1 It is believed that this ratio

is important with respect to the pharmacological activity of the compounds and to their

20 therapeutic profile..
In addition the compounds of the present invention exhibit improved DMPK (Drug
Metabolisin and Pharmacokinetic) properties for example they exhibit improved metabolic C
stability in vitre. The compounds also have a promising toxicological profile.
The ECsgs of the Examples for human PPAR alpha' are:
25 Example 1  0.001umol/i;
Exanple2  0.003pmol/];
Example 3  0.003umol/l;
Example 4  0.005nmol/l; and
Example5  0.003pmol/l

30



t han the nunmber of carbon atons due to rotaners. Trifluorinated carbon
not reported.) 30 (ii)

(2S)-3-[4-(2-(Butyl F4-(trifluoromethyl) szy] am no] - 2- oxoet hoxy) phenyl ] -
2- et hoxy propanoic acid To a solution of ethyl

(2S)-3-[4- (Rufhutyl [4-(trifluoronethyl)benzyl]am no]-2-oxoet hoxy)

phenyl ] -Z-Mropanoate (0.311 g, 0.61 mol) in acetonitrile (30 nm.)
was added aqueous WO 2004/ 056748 PCT/ C821103/ 005602 - 30 0.10 MLiOH
(15 ni) andg4the f £fperature overnight. After
acidificati on WI??\HE% ﬁ@j&ﬁ?ﬂg‘dm xture was @Z‘{racted with ethyl acetate
(3 x 100 nL) and the conbined organi &phase was washed with 5% HCl (100
m.) and brine (100 plL) ed over S at~ed i n vacua to

afford 0.232 g (793 yor-aif-esN 10| MHz, CDCl13): S

0.84-0.94 (m 3H), 1.18 9(m3H)|1201 46 1.62 (m
211), 2.87-3.10 (m 2H), 3%25-3.45 Q:ﬁ] 2H) , ST .01 (m 1H),
4.66, 4.69 and 4.76 (3s, , rotaners), 6. 72 and 6. 88 ;d, 2H,

rotaners), 7.12 and 7.19 (2d, 2H, rot anﬁrs) 7.30 (d, , 7.53 and 7.59
(2d, 2H, rot arrers) 8.27 (bs, 1H). 13C NWR (100 MHz, CDCI 32 8 13.8,
15.1, 20.1, wherdn: @emesmmhlom BhustFmethyidr. mﬂu&ﬁm:nm@, |’ r&pras@lfs 4,

68.1, 79.8, : ( W,
12, 2- 130, 5F{ 101D, 48 R repSests B nud i dr Brambdadhcall’ Socapta
175. 6. ( The saltsyelvas op peddsugssthiesscfier t han the nunber of carbon at oms.

due to rotamers. Trifluorinated carbon not reported.) Bl OLOd CAL ACTIVITY

is The conpounds of the invention were tested in the assays described in

WD03/ 0518212, Thd&%ﬁﬁ%uw#lmmﬁnﬁﬁﬂudmmwmmujﬁss t han
. of, |

0.1mol /1 foy PR %[]étﬁﬂﬁ@m@ﬂ?%g’g halatedficay

Odnol/l. U rra ' [ OFE R

( PPARy) EMPPARa) is greater than 150:1. It is beli eved that this
ratio is inportant with respect to the pharmacol ogical activity of the
conpounds and to their 20 therapeutic profile. In addition the conpounds

of the presént .(e@aqwqa{pmbmmwmﬂhmmm #3.-sm and
Phar macoki nefi c r e t roved net abolic
stability i ﬁ{?\?f‘%’?’g "ﬁ"é g%ﬂﬁﬂ%@ﬂ@%ﬁ@ﬁ?ﬂ%ﬁ*ﬁ%om col ogi cal
profile. The ECsos of the Exanples for human PPAR al pha are: 2s Exanple

1 0.0011 unol/t; 5@%@@4&%@%&L(t;iﬂumamamoxy)benzyl]amino}-ze-

oxoethoxy)phenyil-propancle acid or pharmaceutically acceptable saits thereod,

5 [28)-2-Ethoxy-3-[4-(2-fethyl[4-{trifluorometiwl} benzyllamino}-2-
oxosthoxy)phahyllpropanoic acid or pharmaceutically acceptable salts thereof.

6 (25)-8-]a-(2-{Butyil4-(triflucromethyi)benzyllamino}-2-oxoethoxy)phenyl]-2-
ethaxypropancic acld or pharmaceutically acceptable salts thereof.

7. A pharmaceutical formulation comprising & compound according to any
one of clalms 1 to 8 in admixture with pharmaceutically acceptable adjuvants,
diluents and/or carriars,



Exanple 3 0.003nD1/1; Exanple 4 0.005nol/l; and Exanple 5 0.003pnol/1
30 -31 - Cdains 1. The S enantionerof a conpound of formulal Q Ra/ OH
0O wherein R represents chloro, triliuoromethyt or trifluoronmethoxy, Fla
represents H or fluoro and R3 represents it t a.4al kyl group; or
pharmaceutically acceptable salts, salivates or prodrugs them2. (24 |
-(2-putyl [2=f] uor o-4- (t Wuommt hyI)benzygam no, ) - 2-

oxoet hoxy) PHRAYHHUSE4Rt hoxy propanol ¢ acid or ph aceul i cst PFTHERABYWILZ) ¢ s
thereof. 3. (2; 3-(4-(2:-[(4-Chtoroben: zgﬁ)(sthyl or nl noJ - 2- cr xcr et hoxy
pherrygr-2- ethor Awopanoi c acid or phar maceutically acceptable salts
thereof, é. (25)-2-Ethoxy-3-[4-(2-{ethyl[4-(triflucromethyl)benzyllamino }-2-oxoethoxy)phenyl
(25) - 2- Ethm7( ?[4 RN { - ‘t[rltfl uoror7goj'lttto%<])ben}zylajtgm no}?PZ-H
oxoet hoxy’{)fﬁﬁﬁwyﬁfW‘éﬁ'@f{)&h@ﬁ@%’éﬁl@%ﬁc%ﬂﬁlﬁ&% e %ty acceptabl e :salts
thereof, 5. (2-2-Ethoxgr-3-[4-(2-(ethyl[4-(triluoronet A)benayl]n1no)-2-
oxoet hoxy) phenyl ] prcpanoi ¢ add or pharnaceutically acceptable salts.

thereof. B. 13 -BH{AfBRYSutrifTubforhdthiy])benzyl fandad h¥4n):chelhoxy}phsnyl]1~2~

enzygam no oxoet box eny$[ 2- et hoxypr op noi.c acid_ or
phar macéutt %WW%‘&’S%@?@%P@&WWH@%&EF“PLW e palisihsmekeut i cal

formul ation reprising a conpound according to any one of clains 1 to a
In adm xture with pharmaceutically acceptabl e adjuvants, diluents and/or
carriers.8. Vmwmmsﬁmﬁﬁﬁﬁlﬁﬁ@mﬂﬁﬁgﬁmmpﬁmd #cording to any one of claims 1

)Rk RS kAo s 7

2S)-3-[4-(2-(Butyl (4 (trlfl uomet hyl )benzyl I am no
} - 2- oxoet hoxy) phenyl | - 2- _
1o 9. A method of treating or preventing lipid disorders (dyslipidemia) whether or not

asspciated with insulin registance comprising the administration of a compownd according to

any one of claims 1 to 7 to a marnmea! in need thereof,

10. The use of a compound according to any one of claims 1 to 7 in the manufacture of a
15 medicament for the treatrent of lipid disorders (dyslipidemia) whether or not associated with

insulin resistance.

11. A method of treating or preventing type 2 diabetes comprising the administration of an
effective amount of a compound of forrmula I according to any one of claims 1to 7 to a

26 mammeal in need thereof.

12. A process for the preparation of a compound of formula I comprising reacting the S-
enantiomer of a compound of formula 11

i
2
in which R!, R? and R? are as previously defined and R* represents a protecting group for a
carboxylic hydroxy group with a de-protecting agent.



S et hoxypropanoi c acid and pharnmaceutically acceptable salts thereof & A
phar maceuti cal formulation conprising a conpound accordi ng to anyone of
claime 1 to 7 in adm xture with pharmaceutically acceptabl e adj uvants,

di luents and/or carriers. to 9. A nethod of treating or preventing |ipid
di sorders (dyslipidem a) whether or not associated with insulin

resi stance conprising the admnistration of a conpound according to any
one of cl ai weoteotiess7ét 0 a nmanmal in. need thereof 10. Theposepdboi@oseo:
conpound according to any one of clainms 1 to 7 in the manufacture of a 15
medi cament for the treatnment of lipid di SBrders (dyslipidetnia) whether

or not ass J NS n resistance. 11. A nethod of treating or
preventi ng&ﬁ%‘%’ d{}gtt "Ltf%hprl sing the adm nistration of an effective
anount of a corrpound of formula f according to any one of clainms | to 7
to a zo manurial in need thereof. 12. A, process for the preparation of a

conpound of forrmula | conprising reacta&.‘/he S- enantioner of a conpound
ch
pr

of formula Il i / 1 a 2Sin B2 and R3are as
previ ously defined Bnd B ect e Dor a carboxylic
hydnxy group with a de-peatécting agetilt VO 2004 PCTI G820031005602
33 13. A conpound of formuhag!|| Rz " ' O . in which
R, Ra and Rs are as previously deflned and R4 represents § protecting
group for a s carboxylic hydroxy group. §4. A conpound of Oformula 111 O
HOO I R4 O _

in which R*, R? and R? are as previously defined and R* represents a protecting group for a

P, B P T

5 carboxylic hydroxy group.

14. A compound of fornmla I

9]
HED’L/O

1o inwhichR* represents a protecting group for a carboxylic hydroxy group.

15. A process for the preparation of a compound of fortmula I cornprising reacting a

L
CHWE

\'

commpound of formula V,

15
in which R and R® are as previously defined, and R is H or OR represents a protecting group
for a carboxylic hydroxy group with a compound of formula VI

R'X
V1



I[I'l to in which R4 represents a protecting group for a carboxylic
hydroxy group. 15. A process for the preparation of a conpound of formula -
| conprising reacting a conmpound of formula V, Rl CH-- ob OR VO is
in which R and R2 areas previously defined, and Ris Hor OR represents
a protecting group for a carboxylic hydroxy group with a conpound of
formula VI RsX VI WD 20041056745 PCTJ@E2003/ 005602 34 wherein R3 is as
previ ousl y WOrPHEOTHhd X is a | eaving group, in the precBEHEBgF058Base i n
the presence of an inert solvent at a fgnperature in the range -25C to
150C and optionally, when OR represents a protecting group, renoval of

t he prot e@tﬂeﬂ@ Rt o upprebiodsipdefthed anl isndlemfing grom oty peednee bRdbdse Dithe

(25)-3-[4-(2-{ %étluoro4(tr|fluorotn hyl )b (z:yI]lam'no o
12 oxoet IREESHBREHY TS SOlest 35 SmPHRGRAR G Atk 1o 150°C and optionaly,
(25) - 3- (4-vlidn D fehrebeat:afnedtha Bl redneaf 02 1H QoML B 2- et hoxypr opauoi ¢

aci d;
(25) - 2- Et hoxy- 3-[4-(2- (4 (trifluoronmethoxy)benzyl am no) - 2- oxoet hoxy) pheny

I'] propanpi;g gebdl %unﬁggenz F%ée}&téé%%y 3- [4-(2-

(4-(trifiuororne am no - 2- oxoet hoxy) phenyl ]  propanoi ¢ aci d.
17. A phar(ﬁfﬁé”eﬁ%@dﬂ ﬂ@ @lﬁﬂ%@lﬂ@b&dﬁbﬁ%ﬂﬂ@m&}'@MGﬂhW)ﬁvnﬁl -&iefbodly i n any
one of “ﬁJ 7 conmbi ned with another therapeutic agent that is
useful in e trea mant of di sorders associated with the devel opment and

progress diS)ak Mdﬂdédmﬁwrommy]smhh]@wmdﬂng fthems)- Mﬂmhmdubio jacidem as,

dyslipid d,ob h N

conpr | si na R EmEbami o (PRI R B PR R e TR
wi th aned ed PPAR nodul ati ng agen_t 19. A phar maceut i cal conposition

conpri si n%lﬁ- Cﬁtﬂgx ugl fdfi—{f kt uommlet lylﬂj Xzy? armino f-E-%xgemnxy)phanyE

propanoic acid.

17. A pharmaceutical composition comprising a compound as claimed in any one of
15 claims 1 to 7 combined with another therapeutic agent that is useful in the treatment of
disorders associated with the development and progress of atherosclerosis such ag

hypertension, hyperlipidaemias, dyslipidaemnias, diabetes and obesity.

18. A pharmaceutical composition comprising a compound s claimed in auy one of chims 1

26 to 7 combined witly another PPAR modulating agent.

19. A pharmaceutical composition comprising a compound as claimed in any one of claims 1

to 7 combined with a cholesterol-lowering agent.

25 20. A pharmaceutical composition comprising a compound as claimed in any one of claims 1
to 7 combined with a HMG-CoA reductase inhibitor.

21. A pharmaceutical composition comprising a compound as claimed in any one of claims 1
to 7 combined with atorvastatin or a pharmaceutically acceptable salt, solvate, crystalline

38 form or prodrug thereof.

22, A pharmaceutical composition comprising a compound as claimed in any one of claims 1

to 7 cornbined with rosavastatin or a4 pharmaceutically acceptable salt thereof,



to 7 conbined with a chol esterol-lowering agent. 2s 20. A pharnaceuti cal
conposition conprising a conpound as clained in any one of clains 1 to 7
conbined with a HMG CoA reductase inhibitor. 21. A pharmaceutica
conposition conprising a conpound as clainmed in any one of clains 1 to 7
conbined with atorvastatin or a pharnmaceutically acceptable salt,

solvate, crystalline 30 formor prodrug thereof. 22. A pharnmaceuti cal
conposi tion CPMEEHS a conpound as clained in any one OCHGBIPARD0I02: 5 7
conbined with rosuvastatin or a pharmaceujg cally acceptable salt thereof.
WD 2004/ 056748 PC 11G1120031005602 - 35 23, A. pharnmaceuti cal
conposition conpr|5|ng a conpound as clained in any one of clainms I to 7

conbi ned w i bitor r maceut ical osi t i.an,

accor di ng t%i] ‘%Pg rﬁ%af"é‘ %ﬁ&?l@l’%w P—‘%ﬁ“ggﬁ %quug a gla gll’é‘g{)éﬁef’kgﬁﬁ“&ﬁe

of 1,1 -di Om@-&nﬁi@ﬂmwwnlﬁmhﬁmyikm] methylthio-8-()- { (R - |I'-phenyl-
"-[ N - (carhoxynet hyl ) car banoyl ] net hyl

] car banoyi net hoxy) - 2, 3, 4, 5-t et rahydro-1, 5- benzot hi azepi ne;

1,i-di oxoy3f-4 bﬁ#ﬁﬁéﬁuﬁczﬂ f&@%mhrﬁaédmhg f Qaifir L31vherein the IBAT inhibitor is
{(R) a, -[ 1V'- (carboxynet hyl ) car bamoyl ] -4 ne hydr oxybenzy]

Ycar barmyhn@ﬁf’te@i@}'ﬂ@e@m 5-t et rahydro- 1, 5- benzot hi azepi ne;

1,1-d 3 .
(R - '10Xghelngldﬁxe@yﬂih?gpg?ﬁ?ﬂ%? M E@g ﬁl)(-g\l‘ﬁlgﬂnryrl]l -[ N'-{carboxymethyl)
} car banoy hnesrley )] nethgl mwm@ﬂmﬁwﬂ@ﬂ,&mmhmm&m thiazepine;

L L. i 0x0- 31 bigoth-s3e B0 s SnRE M vl 0 @1 Moyl hers RIS 1
<iar1 bgrmyl m:gl%tdhmygantzﬂl}aasréarﬁnm&mﬂ?mﬁﬁmh B30l S heAZ A Priafein etN S - sul ohoet
hyl )ci'i?)l;gm)yj 9013&0% gltl;hi:mt_y ﬂgn}flz-elneri!l%lth}g-é (Jl'v' ?(lg)-f—phény?)l [?\} é (2-sul phoe
hyd b T

Do e P e e s s g
oet hyI ) 1 1- dloxo -3-butyl-3-ethyl- phenyl- -methylthio-8-(N-{{R)-1"-phenyl-1*-[¥"-(2-

bamoy! ] ; . | 1.5 b

gg{ h?grz]g%i Lg?phﬁ)!tﬂ&l?&&%ﬁ%ﬂh}eﬁﬁf JRRBRNS RGOS )3, £ 5-Ferthhptirh Q1 J-BY ARz ehine: PEN

1, 1- di oxom 3;,qub-ass-efohm—s@hpmﬁymrmm&w{{fn)ea&w@-sp:(pmetwlwbamﬂm

R e i e T e
(R-ot- [N xé%lmﬁ;ardoaﬁgneyém Ds-ﬁl%?laﬂméthbmﬂm stqumperaz;mmmemﬁ)

car banoyl r t met hOX}/J -tetrahydr 0- - beozot hi azepi ne;

1, 1- di oxo- 3cagermyply @rbxdwwb@lzm#éw meshena) 123,65 getyakydrp- 1 Ryengethiargpine;
(5o by ey RS ISE AR [Ryg -2

20 carboxyethyljcarbamoyl]benzyl jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N- { (R)-a-[N-(2-carboxyethyljcarbamoyl)-4-
hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro- 1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(V- {(R)-a-[N-{5-carboxypentyl)
carbamoyl]benzyl Jcarbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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