WD 2004/ 113283 PCT/ GB2004/ 002576 AM NE SALTS OF
(-)-2-{ 2-(4- H'DROXYPHENYL) ETHYL! - TH O} - 3- ~ 4- (2-{4- " (M
WaTHMUSIISFO.  NYL) OXY! PHENOXY} ETHYL) PHENYL! PROPANDIGB2004/002576

AMINE P o‘?‘ - -€- % L(’?%YID% ls NEFIIJ:}qu gH f} éhe ' ﬁﬂf nt"(l\%fHYLSULFo-
ey o BB e PR | SSEL Ay ;w%: elitot by mEy
, a plpera2|ne sal ollne s
tr| s(hydr oxynet hyl ) net hyI am ne salt, a I ysine or an
adamantyl am ne salt of (-)-2-{[2-(4- hydroxyphenyl)
) ethylJthio }-3-[4-(2- { 4-[(nmethylsulfonyl)oxy] phenoxy
Field of tisheny| ] pr opanoic acid, to processes for their

PSRBT @il b Pk SaBPhuPS oGt pebyue st
5 a trls(hymt}ih&i‘thﬂ)métﬁylaﬁ:&ﬁao@ﬂtah @ghivg dhai B&dthdntyla@sieSdainste («md{[z -(4-
mani festations of the netabolic syndrone,

hydrowaewgﬂwﬂ@@al ﬁd&t(Zc{f}r{ﬁ@%ﬁhﬂS@lﬁ@ﬁD@ﬁmhﬁm%g}ethbl)mmayﬁlpmpanow
acid, to Fﬁ;}%@gsrgg lf&dtlﬁir eﬁ gﬁ‘aé \ﬁe% 'tlﬁﬂr %al I ustaﬂgé ]phﬁlcély&%ﬁﬂﬁﬁs including

uding typ étes me ers
lipid disokrdest édystipidensas) fwhetm’,t' ioomst iassokiacidngith risatlinresistance and other

mamfesﬁtgtéllgqs th Cgl? 5 &&;Q]zca gylgﬁg@jco agn,ysatﬁgfqhgﬁ%‘é{agé‘ltjljp@p goiqu?)oasulons containing

10 them. hypertension, central (visceral) obesity,
dysli pi daem a 15 observed as deranged |i poprotein
Mgmm@mqmmm y characterised by el evat ed VLDL (very

dmreg§ yﬁkgt%f glﬁgggn%?? ?n?ﬁa%%:gg gri’e t}ﬁ re?ers t % celuster of

manifesGEBEE iﬂchﬁi’nth AsuB dedi®shes 8itH b&doniRhysb ShypBesRthaemia, possibly
epi denmi ol ogi cal research has docunent ed t hat

type 2 |dh€dPie§P|S dugilgusy arterinh dyperiensipps cente c(éflsp@ml)aO@Sém dyslipidaemia

o FEEREE 5l EREH ARG LA ) L gBFuoL. vy v

density lipéoeinsprsnaticieats DRE. palticlésyme rEdldjed REDE high|denditySlipoprotein)
at her oscl er osi rel ated conditions cause up to 80% of
Concent’a?‘lthn%iﬁlé‘trﬁ ucef {i0gnplysisal medicine there i s awareness of

QR ﬂlehﬁolhgﬁaeéés%afc AN eﬁ@c{‘sthﬁﬂ \{1'.1 ‘Y1d{151s with insulin

patlen S Wt e neta |c syndrone and
resistangsoruree tgredtly  thgsdasqui ddenf aandhmmbpula moﬂn@tt}d encbdndrtahty, notably

suffermC v t he a}aﬁ égﬁa]rcsitog%n spg{«hjfl Q;P%h? SC' }:qs Sﬂ'1elrosclerosis

related M@ﬁi@h@@lalﬂé APRO80% offafl @eBd. | - def i ned
Ig armacot herapeuti c indications. Co-pending PCT

métmcebm@lﬁmmhew@wws)m ngedstol inereased wlirtsensitivity in
patients wﬂﬂutlh% mﬁa%cz Os% r%%l%ZS thu N 98208101%&08125(71 hp1dzaem1a which is

considered to cause the accelerated progress of atherosclerosis. However, currently this is not

[y
L

2

(=]

25 auniversally accepted diagnosis with well-defined pharmacotherapeutic indications.
Co-pending PCT application No. PCT/GB02/05743 discloses compounds of formula
A
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OS O: CO2H S2CH3 A wherein Rl represents chloro,

fluoro or hydroxy as well as optical isoners and
woaocwnas®ss thereof as well as pharmaceuti cal | PCT/GB2004/002576

acceptabl e salts, prodrugg®,- solvates and crystalline

forms 5 thereof which are selective PPARa nodul ators

(for a review of the PPARs (peroxisone

proliferator-activated receptors) see T. MWI I sgr? et

al , J Med Chem 2000, Vol 43, 527). Theseg Npounds
are effective iatreating condi ti ons assoq g0 with
i nsulin ress AFICS SReciANC

phar mace al | y-accept aI t sSof compounds of the
fornmul g d '
Furth&t, no information i rded GRHel ation to how
cryst@gdidyg forms 10 of conpounds of the formula A
and partdcul arly salts thepeof, may be prepared. The
(-) enantionmer of the conpound in which Rl represents
hydroxy is prepared as the free acid in this

.application,. However, thi.s conmpound is a thick oil
whereizf RP R triarD VGG s PO EE  Sama s Sp el qggers and racemates
thereof agliveR bk hi@fiacisalli) aBRPtaBRCEUE | HiBhrulzOr BWaftlsia@@Srystalline forms

Therefore there exists a need for a solid formof

thereof tiiieh awsnisdrstisle IRARY maostulsbors i(foal 2 savieve oéwhe BPARs  (peroxisome

. r rties suitable for in 15 p eut |
proteBEERAAIAS AR, S PruGeb e Rus) BRGE 26 v, 52
These @nigRhds et dffb@ivedB trbAmFLebrdntidndCassiAtéd Shidt enslin We§iSance.

anor phous with a low glass transition tenperature .

Specificpharmacepiticlys acepibble spiopleampesmily pf fiedformaele A arsatot disclosed

: kO e found.. L n . formul ati . of
o T R TR Ay 40l A5 B
of comsauinds aficke farninda A and panicilarly itk Ghertdf, Q&Y lb’tB?repared. The (-)

. conveni ently handl ed and processed. This is o o
enantiomen, o {5 fOBPORRA Torhich B repressats Redrpsy it Prepargd agythst free acid in

_ 0 c . ! ; i
i BB I s T 061 B RS B
is not syitable fortuse én phagpiraewiak Ubimaktidrsr Mhatfornteroeists ainegd for a

.. o the_active conmpound.. Further, in_the nuf act ur e of .
sold fofg ¢ ¥ 555D D HLLED: s LSRGt EHETRLDTOReTEp BN for use in
pharmaée?ﬁéél%ﬁrh@l'aﬁo@ﬂ% sli@nberP A& RuL ASEDE HRbd @Rnd @fuld ot be

of drug is provided following 25 admnistration to a
formed jp ¢y d sgiewr oelre ematphbiig ywithsolowdglessatransgicabtetipesature . Salts

wit st pGH K pernBpai e Afbon PRlsaeH R iy °°
ahPRsinil008 of &ioﬁigﬁ@itibﬁs, itS 9 Bhpdt MO0 Rk 3B Bnce to be in

PCT/ GB2004/ 002576 -
a form in which it can be conveniently handled and processed. This is of importance, not only

from the point of view of obtaining a commercially viable manufacturing process, but also
from the point of view of subsequent manufacture of pharmaceutical formulations comprising
the active compound.

Further, in the manufacture of drug compositions, it is important that a reliable,
reproducible and constant plasma concentration profile of drug is provided following
administration to a patient.

Chemical stability, solid state stability, and “shelf life” of the active ingredients are

also very important factors. The drug substance, and compositions containing it, should
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preferably be capable of being effectively stored over
appreci abl e periods of tine, without exhibiting a
weigifissant change in the active conponent's PCT/GB2004/002576
physi co-chem cal charactegi.stics (e.g. its chemca
conposition, density, hygroscopicity and solubility).
Qver. i t.1S al.so.inportant tobea e to pravide
preteratf RE QUGG kF B eRRy Ik SoctverSoprefipiecpip o RS withou
e)dubltn@g)&ss@hﬂcaﬁfhﬂaﬁé@ il 86 Ravs QBmﬁbﬁént’@ gieb-_h@nichPtharacteristics
% pically, if a drug can be readily obtained in a
(e.g itsg &l PPpRpitiendengly, hygtpesmpwdra}aétsalubﬂné form
Ny ter. of ., ease
Iﬁg I%Iﬁgt‘,eﬁease r%%lg%a?eg le tQ Jyovide f}hebﬁlrélg m a Eorm which is as
chemicatllyguneasepdssiblel f or mul ati ons, and a nore reliable
frl??les lity profile. jo Descri ptlon of the invention

n; ) ARPregteoihat, tpically, i @idrugean begispdily ehipiped in a

table fornD iGN A% RIS al
S (???s( hydr oxynet ytau%g? a?n%lng@gggm aye pfovéderﬁlé mstafli[ls g case of
handling reasel @frgrepatagion d saitakle tphalfmz(cel)tical fc{rmulanons and a more rehable

hydroxyphenyl)ethyl]thlo
S°1“bﬂlt§’P§‘g §.(2-{4-[ (et hyl sul f onyl ) oxy] phenoxy} -

Descrip@dihiyt the AfemlidPr opanoi ¢ acid. 15 In particular the
resent invention provides a tert-butylamne salt, a
Coaeseat fiwentign progideg iy éﬁrt hetykaiine galt, a p1perazme salt, a cho]me salt,

a trls(hﬁ?%&%%ﬁ%y?ﬁgﬁ;h %1"61 0% Gc’raelmt ad gntgfla.muie sal of (-)-2-
{[2-(4-hlydDxlyhenzh ¢ thy ] (it 5194 §24|{4-@@ﬁ5tﬂ}ﬂ8iﬂﬁ0ﬁ9?6bgﬁﬁenox }-

yl ) phenyl ] propanoic acid be under st ood
ethyl)PhFﬂﬂs]PrPPPél @s‘l:nt i nvention includes one or any
IR b en TR b A R A R0 BB it s o
choline $rdiva a this(hadivvaytnedgl) toetityldnhiay salirmfy( -be-{izepar ed in

o SRS LIPS S St RRG e Spanor

acid. invention in substantially crystalline form 25
Al t hough we have found that it is possible to produce
It withbeiwattsrdod thet the pma@nt cmremlon inotudss oo @tangcempimesoe pf
morethgnc?n%og%fagt{ox?tgagtl I ne, "substantially crystalline”

than 20% preferably greater than

W@%avaf@dnam{ae céttdl e indgbemt alvehRehARYd fivlintage that they
greater than any of 50, 60, 70, 80 or 90%

may be piepaed i gryetalling &omding to a further aspect of the
A&\Sgcﬂ{l% R)nafupt?l&ea gct%k AR il 101(1j ?hderea 1sfprcr)]ﬁ1 e d Of ac%p%}] glf %

i nv onin |aI y Crys e
inventionnysibatahtmﬂycryx&talhﬁefd:ﬁe 5% or between 5% and 20%

talline. The ree (%9 of crystallinity may be
lg]é%gs ﬁIVWIeIEF‘VB)fO‘f%t q%t if] gcds &S OO er@nlgqp;a%@/s of the invention in

forms which are greater than 80% crystalline, by “substantially crystalline” we include greater

than 20%, preferably greater than 30%, and more preferably greater than 40% (e.g. greater
than any of 50, 60, 70, 80 or 90%) crystalline.

According to a further aspect of the invention there is also provided a compound of the
invention in partially crystalline form. By “partially crystalline” we include 5% or between
5% and 20% crystalline.

The degree (%) of crystallinity may be determined by the skilled person using X-ray
powder diffraction (XRPD). Other techniques, such as solid state NMR, FT-IR, Raman
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powder diffraction (XRPD). O her techni ques, such as
solid state NMR, Fr-I R, Raman WO 2004/ 113283

wOCH4GB2804/ 002576 -4 spectroscopy, different Pai/GB2004/002576
scanning calorinetry (DSQ@.and mcrocal orinetry, may
al so be wused. Conmpounds of the invention, and

arti Iar crystalline c un of t i nventi o
spectrosfigy, HitFetineautne SraimEnT (Dhem st e B aih e
used. dlsclosed in PCT/ 302/ 05743. 5 The term"stability" as

defined herein includes chenmical stability and solid

Cs;:trmoemdm%ﬁ i veptiorBynd partietiledy crystabing icoppounds of e inyention,

way vk v REHBENBRE Gt PG HRRHES R rltioprosas.
Ifhartmh Bttty Bs ¥éTined hedeid BcRAOYdHdaHcd] BrabRityThod 4o1id svdtd h
phar maceutically acceptable carriers, diluents or
Stabﬂlt}’adj uvants (e.g. in an oral 1o dosage form such as a
B ool QR B rolude RS miRp b BhegPoA8 R compomds of te
invention égamdataiedrfonn, atéc drefosn df mfnmﬂ}atibﬁmh wilichtiads@rovided in
. Sstabiljty", we include that ossible to
admixtugg ‘6‘:‘{% Pf&%ﬁﬁﬁ%’&glﬁ%?c%ﬂéble CW&F& Flg‘%lt vaps 4¢-8dn281or
dosage A BucRbs b Bl ah@EReh, rdsPhdifhal AbMAL AbAEn iR
is provid n adnixture wth pharrmceutlcally
m81gmflamdpglab bécmmdpgradandnmrdbsomosamnuv ants (e.g. in 15

P RhE R e B R ofby SR E R0 Eorfbinbs of e

inventioh M i@ Rbfatedasalid @aeH, ©fintthe Sl 6F sSdoditl FortnfiBMTInCih REHIE1OM is
crystallisation, recrystallisation, solid state

prov1den{)mae§gn1(t|ugq1§1th pb:ﬁmaﬁwlpa]ﬂy Mept@blﬁyglfrmq, éﬂuents or adjuvants (e.g. in
an oral d%g%% aﬁ)hﬁ, ' g% 9 [ab?q?sc%héﬁ% lat% %t ﬁn%g 1:101{':1’{51 5[813 g%?&g%%%h an

age con 1 ons nperatures
11151gn1f1mtm ldlﬁgl&@ of golid sedtel &aﬁﬁf@n{a}&bﬂ(& g &bjfsya]bﬁiﬁﬁ %c@stﬁllﬂattﬂc&@so]id

s b s b S5, A BRR e ** 1

%’ﬁﬁnﬁﬁltles : lbet 11!1(91 95/0 pr%er?ergjg?stbf’ﬁetweennnnus 80

and plusc¥i¥Y_, (peafeliably t@xwmm md 41) ﬂBeﬁldl m<xre méfeidﬂmosnbﬂempleragtrts, such

a5 15 10, Gl ARSI o GEFCER Qch b Aoy GREerEDh B0 ARASDBFie HgSsure)
relative hﬁ‘rY}ﬁﬁttlésfo BVecRS draWw3ds S?%efé?aﬂl}eﬁ@ td GW? hadfor BRYRBure to 460 lux
9

pr ef erabuy | ess than 10% and ‘especially |ess than 5%
of UV/vumblmhgéat |fpr gedengdeé @ﬁﬁ@dﬁo(rmosl@dter dran2y esgopl @ six amoaths). Under

nsf or ned roQ te rso Wi
such coliH0T eistpnds of I ARG et P Rt 58 el dove, more
preferably Tos§ shahOI0%, Qﬂiﬂ%@p&oﬂhﬂ? led¥y @SS 596 chardichiy dégr‘d&adbtw&bﬂlpbsed or
represent _extrenes normal storage conditjons, and
solid state gangfares, s cpmOPRale ohke ofillehperson il appiscigfq fhat Has; above-

oo RO ORR P 5 BT ARE kB ey s

extremes of normal storage conditions, and that certain combinations of these extremes will

not be experienced during normal storage (e.g. a temperature of 50°C and a pressure of 0.1
bar).

It may be possible to crystallise salts of compounds of formula A with or without the
presence of a solvent system (e.g. crystallisation may be from a melt, under supercritical
conditions, or achieved by sublimation). However, we prefer that crystallisation occurs from

an appropriate solvent system.
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30 It may be possible to crystallise salts of
conpounds of fornmula Awith or without the presence
woho@/138888ent system (e.g. crystallisati on nayPO®GEB200%002576
a nmelt, under supercriticgl conditions, or achieved
by subl i mation). However, we prefer that
allisation occu from an, appropri.ate sol vent
T s e e SO S R e T
preparattoa o afddystdIBie @RRhd of tHehﬁvénﬁUﬁ W&lrboniﬂﬂi@ésecryﬁamsmg a
provided a process for the reparation of
compougg 9Kthg i iepdor Bomenrgpwpriptssolve meﬂj’ﬁhenh whi ch conpri ses
conpoun f th ent |
(,Crﬁ%t?%lggtmgftgmgcgﬁ%eﬁt d )c/; sgr]# aE.P% epegfl %Q%Ig R T that is to be
crystallifedlfercahésnaati@nef thatysal ad sdlsw@dn, and ﬂiergelsreﬂ&@aeﬂl thdfudede
salt_that is to be 5 crystall|se the concentration

Copstaliisationanay 41k Bomitiatehandipr¢fiesied by g o stapdard gohpigues, for
example X?]{lg §fggll%€s§%§l§/@o‘lfvit t@é’lﬁ%ar %ﬂ&é%gesérg} taﬂlﬁé )@( dQJrf the
inventiomd th or wt hout seeding with cr ystal s of the

ropri at stallj ne co of the inventiagn.
15y Prea erptafling &tz of 8 O g s ot B et
charactek1's'‘é(ii‘ﬁktnigoﬁ-rﬂ?1 ox?&‘errdﬁ%‘ibﬁdh éﬁ(ﬂﬁf‘ﬁl@t‘%@g 'f(ﬁeé;(aﬂlﬁlerﬁ dadrfb¥d

wder diffraction (XRPD) methods, for exanple as
heremafwgscrl bed herel nafter. In order to ensure that a

ular stal e form.is.prepared in the. abse
PR i s BaEBlep st iy fpd G @2 OF S
crysta]llﬁéf ﬁfrﬁfs ahystalﬁge&bhﬁakewéfeM1y&ﬁemJ@t\bytsébdmgcwh na¢168{ Bid/or seed
seed crystals of the desired crystalline formin

crystals f thedasirddrysjaliemioratin sehssamtialy edrplgiel absensp af Biclejaad/or seed
h I

erystals $Poiby G Biiap Torl SEecP YRR of Liorndl Bomitild syt B fored

for exaniiple, \h@zywayf ofslovweeypanmivabf sslvaft ivoh ¥ poitioh bd s latigrost dppropriate

of solution of appropriate salt. Conpounds of the

i nvention nay be isol ated using techni ques which are

é\nt I ng, ? hﬁeé?@ﬁﬁa? Bt ioffed ‘%lﬂg&% ol 0" St WRiknown

g or centri 0 Conpounds may
to those lsleﬂldd irethe agj fog esampid dechntisg Hilteging o1 ceﬁlmnﬁlgmg

urificatio ound f e invention may be
trespind g Pr grieE e S0 SRR o wel | known o
ER@sep&iidati®slof é’blﬁﬂ'ﬂﬁmaé' f thE @lveRXARh P bé BRsUEd @S {¥Bhhiques,
be removed by way of recrystallisation from an

which wamlblpmvat to thoseskitled gy@petm Fonexaimple i Htlemtms amayﬂ@sfe@ﬁﬂed by

way of bi¥ESishfln 015 ah SGEBLRE sb Rl sSe i REREH ROt res ang imes

for the ré@lMalibatiydepend ih thécdigeiratibhen teaap oussisticl abdepon the
I nvention are crystalllsed or recrystallised, as
solvent gpstean thakig used

When compounds of the invention are crystallised, or recrystallised, as described

salt.

herein, the resultant salt may be in a form which has improved chemical and/or solid state
stability, as mentioned hereinbefore.

Compounds of the invention have the advantage that they may be more efficacious, be
less toxic, be longer acting, have a broader range of activity, be more potent, produce fewer
side effects, be more easily absorbed, and/or have a better pharmacokinetic profile (e.g. higher
oral bioavailability and/or lower clearance), than, and/or have other useful pharmacological,

physical, or chemical, properties over, compounds known in the prior art. Compounds of the



10

15

20

25

30

herein, the resultant salt may be in a form which has

i nproved chemi cal and/or solid state stability, as
waorenmidiiesess her ei nbef ore. Conpounds of the i nveRCT&EB2004/002576

have t he advantage that tbey nmay be nore efficacious,

be 30 less toxic, be longer acting, have a broader

: : RV ot en roduce,fewer si.d
i 953 8L Nl RSP SO 8GR B o
compoupdsm knewnki theprior @at.of i | e (e.g. higher ora

i oavai,l apility and/ or ] ower clearance), than, and/or

PRRO Wt T the duepiiomay e detyibe aﬂYantqgﬁzthat ¢y argn a form
which pFIVRIEs ¢t impRiRA S &%a%?lﬁfﬁﬁ 5%3%912 gglg?%%gggtﬂe%%ﬂﬁon have the

prior art. Compounds
advantageqiaiiBomay e pBydced i@ formewhich maydw v amsrotvdiecHeuri¢d and/or
. d .age at they may be_adm ni stered | ess
solid Sta?er%%"u%étﬁgiﬂﬁf‘%%%&g' O L0FE ERSIOTHPPIH Y- hEhysy Ssh cqpapounds of
the inveARUTOUYES stable ihen YT vce BrdliibedpeQodiave the advant age
that they are in a form which provides for inproved
fls piathel i veBtiormay Rlse haveothp edivednge that Heyimayelet | on

ug
. . Yo\ .t hat.they ma e pr.oduced in
orystalli 148 b8 yielts (PR AL SnRieellF. BHAT 8IS gpe
Biesd salisthabe hotivity(ds nddichnitaiss i partibi@art @e ls@MEire selective agonists
ho?: roscopicity). Thus, such conpounds of the
of PPAR 15, eheiysotier BRARMdS pieast tndinens lowerr than tieibriesd for PPARY

: s f the. inventjon.may. also have the .
wherein % 1RCS5 af RRAMRE pR01 S Hud 50 e P YR 00 ol i
documenti Eheleompounds e Gbteptisind lectiogi dl y, conveniently, and

at .a Jow cost. 10 These salts have activity as o
Ih@ﬂﬁgéwﬁfl%fﬁtopﬁ arkqse utkalied: e thalarts thef evidse e) iopeurs in this
specificagtﬂﬁlriha?tttﬁe a8 Bgso‘ﬁcﬁe%atfvgéﬁt iSn W ﬁ!rﬁea&%g uffs%lrg tggﬁ fitids and

] east ten tines Tower than their
concentratieyr d¢saribdreinB5 8speaingennd asctiond [tashduldeiecutldaiseshdaat the salts of

oo e AR5 LR o B o2 Ee il e

is the satBehBlcBRFp N id S Be @-%Lnleﬁfjadldﬂ the art that where (-)
occurs in %hIS 15 specification that the acid has a

Iheghelso derudanstood thitethe wempowsld afshegraste inverdioni rms exist in

nt.ratjon describ I n.the perijrent al
sotvated 2l exSAME PR, A3 5B B rtst oRiac Bt 5 PhdErsspod that he
present ihVe@tiph eSctipasdt¥ @l ishésoRted@Aunsdvatke@ F@hison provi ded
that the absolute configuration of the salt 1is the

Methodsof pgengratione confi guration of the (-)-parent acid. It

| ompounds of..t he
16 b5 D0 RUEKEIR kol O TRRIER P e,
inventiomisanwp limith§ dr tieednetasdsvel | as unsol vated forms. It is

0 %e understood that the present invention ’
T%‘ﬁé fryads fﬁP?fre%hHPa%ql&%i-gd [aftrhydresyppaneiethdithio }-3-[4-(2-

(Lo S0 e R e P,
for example tert-butylamine, piperazine, choline, tristhydroxymethyl)methylamine, lysine or
adamantanylamine in an inert solvent, for example ethanol, methanol, propan-2-ol, ethyl
acetate, toluene or mixtures thereof or a mixture of ethanol or methanol or propan-2-ol and
water, at a temperature in the range of 0-100°C and isolating the solid salt. The salt may be
isolated by cooling the reaction solution and optionally seeding the solution with the desired

product and/or concentrating the solution. Optionally the product may be isolated by adding
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invention is not limted to these nmethods. 25 The

salts may be prepared by reacting
WO0-2)0421§282- ( 4- hydr oxyphenyl ) et hyl ] t hi o} - 3-[ 4- PRT/GB2004/002576

{4-[ (et hyl sul fonyl') oxy] phenoxy} et hyl ) phenyl ] propanoi c

acid with the appropriate amne, for exanple

an antls?lgfnit (tﬁ 555@%@? % %(ﬁ@f%: agreﬁleﬁg TY%QIH}? sg}id may be collected by

methodﬁl@ﬂﬁﬁf\tb aRYde ARABE irl the AR fbﬁ&:fa&np?@ﬁlﬁ%ﬂbn of dntrE: ?ﬁﬂﬂne
t hanol , net hanol, propan-2- et hy aceta

21 64 Hadexgphesy Rethyddia) i%(ﬁ {6[(I@thﬁ1&ﬁﬁ9ﬂﬁl)@f}’]bhehlaml or
ethyl)pqgﬁ§lﬁk%88ino?J R ﬁ{? d§s% @?& g ﬁe S%]%}grrper ature

e range o I'SO I'd salt.
Theeexpadstiontineh golvesid |r&t=>1%do h}éol&eﬁﬂ wmgh b noeaati @iﬁh the startmg
sol ution and gptionally seeding the solution with

mateﬂala&?%e@as %@Wé@fﬁsgﬁ Brosfcisdm a smnne Wrigh edersedy aﬁf(?c&]the Vield of

m@demﬁﬁgh y the product may be isolated by adding WO
4/113283 PCT/ GB2004/ 002576 -T an antisolvent to a

Isainotheoaspeét the eresemdoatntipn paovides ehd c@npomdtobtaTMIesbjr redcting

o2 (RS plton e G o me sulemitiagpatran . |

ethyl)p}fen%l propanoiic? aéift- dhedr oiéyplslﬁMﬂl%t m’lelﬁaﬁblo and Jsd1dtidg?tHe product.
2 ?hylsulfonyl)oxy]phenoxy

Partlcul@ﬂshgn 9Cph‘€qiﬁ',lltpﬁte¢543@n®1mw dserﬁay be prepared as

SPOUHPS A B RO S B BRI e
(-)-2- {[2 t‘@hﬁdr@iiphﬁﬁyl)dﬂ%ﬂﬁhlb?iﬁ[4 ﬁe@gﬁﬁl‘éﬁlylshﬁb@ﬂﬂﬁglﬂkﬁ@ﬂ[

oducts in a manner adversely affects the yield
ethyl)ph@ﬂylmrﬁ@ana’e% iapidd apgt cmmmzmq i agtbylhasetate pand isoksingr digepoduct.

paricnl B B e ) oyt 111 0 - 3 [ (o

l-dnptiet hypestthé presentdnydnpbe Ipﬁ)wc}eslth)e compound obtainable by reacting

2 Rl R Ry 3 Ry Dllirets st aﬂ%?ﬁc;z’w?}n

ethyl)p}feﬂﬂlﬁ%@b%ﬁc id bl %)1pgf§z¥feQH‘t8ﬁeﬂes glatuhé‘ tHd dPamcularly

pec ct' the presen i nventi on provi es t
anequn@hmaoﬁm@mmzmglsmﬁét|ng (-)-2-{

]%2 %ﬁ@{ ﬁ@dﬂ%g hen%/ ltﬁﬁnﬁtﬂéhg&c}e}s tﬁe Lo ounii obtainable by reacting
(-)-2- {[ﬂmﬁrﬁﬁmﬁhﬁ}lﬁ’tﬁ%ﬂm@'}% lﬁtcdzd{@gﬁlemymrf Ry Iphe S HM

acetate and 1solating uct. is Particularly
ethy) phegvlirrapawic @eidpppske rchﬁlﬂﬁe i sanum sqlerd naidh e&olaémgeme product

ovi des the conpound obt ai nabl e
Part1cu1%\1&?e}ﬁéécﬁliffarl]%mo Xl?%l ?J‘T%H(Af hydr oxyphenyl ) et hyl ]t hi o

Th-adofhér Gspect{the plos@ithivedtibh @fthddSXMe] phgpauy dbtainable by reacting

phenyl ] ropan0|c aci erazine in tol uene

2 (YRR R o dld 2 ke By Ral o Do rgu vl ont
ethyl)ph%%qél@er ?Jn%{d &4 a.suduﬁﬁ ﬁg&ghﬁh eEl%{) i Regh a{nh eft sqbvent for

I nvention pr obt al na
example ethatholnand (or) acBtope [aﬁd(léelhgmg mmpi‘mlluyﬂ JRattivplartyh o equlvalent of

tris(hydl}okgﬁlgﬁ{yi)gﬁeihyéllérlﬁglg?stIPS cll.s ul fonyl) oxy] phenoxy} -
In another aspect the present invention provides the compound obtainable by reacting
(-)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-[4-(2-{4-[(methylsulfonyl)oxy]phenoxy }-

ethyl)phenyl]propanoic acid and lysine in an inert solvent, for example methanol, ethanol,

oun

propan-2-ol or water or mixtures thereof, and isolating the product. Particularly an equivalent

of lysine is used.
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et hyl ) phenyl ] propanoi c acid and choline in an inert

sol vent and isolating the product. Particularly an
wequiabmat of choline is used. In another aspect/GE1e04/002576

present invention provideg.the conpound obt ai nabl e by

reacting 25 (-)-2-{ [2-(4- hydroxyphenyl)ethyl]thio

I’étaﬂ%[hﬁ)#@ ﬁé}l til‘bL%met h Vl(’elsllg}!glf} gpog(}dj: )’EIQ g r}%]o%)ﬁ obtainable by reacting
O-2-{1204- ﬁﬁdﬂ&%’pﬁéﬂﬂﬁm BBl @Ok by ARl Bfoky BRENERY- f or

| e "ét hanol “an or acetone ahd 1solating theé
ethyl)phpnﬁhqy@panopaa@d canida pdamantylaminey aine A ingrt solvent and isolating the

t X ne is u I n anot her
pndmxgﬁﬁéQ@Xgh ugrgﬁtgﬂ%%g%Psgn 8%5 t he conpound
The mveiimbﬁ Ian,a l@ir@vnﬂas theflbivitg erﬁlﬁbdﬁm}:ntg {

dr oxyphenyl ) et hyI ]thi t!h (hl
f{ﬂ(ﬁb@t a2l kyta- ooy éﬁasyy}lenyl)e yl]thio }-3-[4-(2-{4-

e S TIPS BB 005
powder d]fﬁ‘amioﬁrpaﬂernmhmiacmﬂ&dt bepentd withntivalsed atl0rg59ne.3. 4.66 and

4.004. product. Particularly an equivalent of lysine is
: used. WD 2004/ 113283 PCT/ GB2004/ 002576 -8 |In anot her

@%@ﬁ%tﬁlﬁﬁm@ 5518 € '@1) 2.8 {'[‘thmﬂy@fbxg%ﬁéﬁ'yﬁ eyl COMReIE

obt ai nabl e by react
[(methy{sglfc(md)quyﬂpbmméﬁyyl);diehy]ﬂl}rppm1c acid having the XRPD pattern

=3- [ 4: (2- {A- [ met yI sul f onyl ) oxy] phenoxy} -
S“b“mMEWﬁa%éﬁ'éﬁ%ﬁTﬁﬁﬁﬁ oic acid and adamantyl am ne in an
Ap@efazﬁfélsmaf (@rm{nzs(atmﬂrd)@phéiﬁl)eﬁiyﬂﬂﬁ@ﬁ 3- [E$21{4°U' arly

equl val ent of ad amant%/ amne 1S used

[(methy}shlﬁ@nﬂ)owﬂpapwywalbph@@y Prepansid asid ehprasitrisad b an X-rax
powder {h;fr%%f%#%rt%?cﬂ fra80 §ed( R%P‘%‘P‘% wthd-yalpos 9122, 5.2, 4.67, 4.23 and

3.99 A. [ (net hyl sul fonyl )oxy] phenoxy} et hyl ) phenyl ] pr opanoi c
aci.d character] omder glffr {lon

& Sipestat sl G b Eok-Bilpamteniehy b s Batd-20. 1.

et B ey B Y By Py
substant[a@h;rms dysclostd inrfiguy@Ay] phenoxy} et hyl ) phenyl ] pr opanoi c

A i Sindiymeipdiromg ek of o B TaSdin gy Domymuio)-5-4-
(2-{4-[(Roethy Butfb iyl foky IHheheRy ahglgpnﬂ{eh o1 EM&U £4id 8hirécté1¥se{14ay an X-ray

thyl sul fonyl ) oxy] p oxy}et heny J?ropanm c

powder ér(s‘fr@ptwnmaﬁ@meila@e@nw B pseks g vilbeRIon T At 5 R0k ol 3.7 A

R SRAT LTSRS D S o)
oyt g;gg?ggmugggﬁgﬁ?@%@%ﬁﬁ e

A lysine salt of (-)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-[4-(2-{4-
[(methylsulfonyl)oxy]phenoxy }ethyl)phenyl]propanoic acid characterised by an X-ray

powder diffraction pattern characterised by peaks with d-values 5.4, 5.0, 4.5, 4.3 and 4.0 A.
A lysime salt of (-)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-[4-(2-{4-
[(methylsulfonyl)oxy]phenoxy }ethyl)phenyl]propanoic acid having the XRPD pattern
substantially as disclosed in figure D.
A lysine salt of (-)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-[4-(2-{4-
[(methylsulfonyl)oxy]phenoxy }ethyl)phenyllpropanoic acid characterised by an X-ray
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substantially as disclosed in figure A. 20 A
tris(hydroxynet hyl) et hyl am ne salt of (-)-2-{

wO20q4A15088lr oxyphenyl YethylJthio }-3-[4- PCT/GB2004/002576
(2-{4-[ (et hyl sul fonyl ) ox9] phenoxy} et hyl ) phenyl ] pr opan
oic acid characterised by an X-ray powder diffraction

powder aﬁﬁacﬁi?rﬁé)% ar A% eét'e%se(;l Eyp%ﬁ(s w1thV\é velﬁues ﬁlla'}» u&g) ]747 ; '1 and 4.7

A tri s(hydroxymat hyl ) met hyl am ne salt of
(-)-2-{[2-(4-hydroxyphenyl )ethyl ]thio}-3-
A Jyspe. qt 4-)F - Mt ;h}@m?%’@hﬁ}ﬂ}’})éﬂy}]ﬁh@héifr}(%t{H;[(I)l?ihﬂﬁbylquﬁi)cx}’]

phenox@@ﬁ%i)ﬁh&ﬁ)gggﬁ)%%& Ig(élg Pfga E ?&gfﬁ%at egi1 Ffo%@ﬁﬁﬁw Asadléc\{osed m

figure B(-) - 2- {[ 2- (4- hydroxyphenyl)et hyI]th| 0}-3-[4-(2-{4-
[(nethylsulfonyl)oxy]phenoxy} et hyl ) phenyl ] pr opanoi c
Pharma ised by an X-ray powder diffraction

f
’ﬂﬁ: Joﬁ{fggﬁ&; ﬁ{-j tﬁ% 'itgfe%ﬁ&gwpggclﬂﬁgﬁé g}@"tah%%[ﬂsu\!@h YESthe oftl, pardhteral,

itravengus, iBr<gfelds byjunomypianh echildtbloy s, ibotr bl 0gin,

rranserlpof S P rOTHG OB G b SRS e PPrpsetteal
preparatﬂjn‘é(iﬁ ) Eﬁ'niaﬁelfticglw &cc taﬂeld&ﬁe{gﬁ%ﬁﬁlﬁep@ﬁdm upon the d1sorder and
4- hydrioxyphenyl ) et'hyl ] t hi o} 3%

patient tp (Dﬁé’teh“ﬁﬂ%‘é thengity 0% pdminéstiasign.d b gompstsasiops pmdqgadmmstered at
varymgafé:%eg characterised by an X-ray WD 2004/113283

GB2004/ 002576 -9 powder diffraction pattern
SlﬁtabEQIaﬂy deed obﬂle%ﬁipﬁul\ﬁl bihthé im@htiasindBerdpentidaldreatineht of

nans €rg a.bgm{ 9. QOQMIQ@@g@gfb@ﬁﬁ w%tmsﬁegqu Q;?O 1310 me(ie ory[waight.

a0 A RO LA R

formulaﬁ:dfhygmthodé knPtva Itdsr&meel sltﬂial mphemtcapnoomls dé lm ocf mm)atmnd

e i nvention W nor mal | adm ni tere t he
Compouaééﬁ eﬁ%ﬁ?@é&% 5 ORmedoersaple fmgr A 08 SPr10 me, 25mmg,
50mg 1@ %@ng in other injectable ways, buccal :

’ al , vagi naI transdernmal and/or nasal route

mmmg t.q aﬁxrﬂnhraasatdt@ﬁ thei invenition tlmrerischugytravided e phiromkeutical

formutafiy B BRR R OB BRI B DT R e isaly
acceptahl® adi@ividi g Aiachtand/dMRrhiqst € of adm nistration, the

conpositions may be admi nistered at varying doses
Pharmasglogiegd propgstiesy doses of the conpound of the invention

%gg%g(i&t%c%{iﬁé ;ﬁ:&!mti) thé%.rl]ltf f {he g?%?@%%bs 86)? 81%% gl?ﬁalt of clinical

conditiof Assgcibied yvnhan@iént or Lﬁu@éc&fedﬁwdmdhﬁtwlm Jﬂjlﬂmﬁ[ﬁﬁﬁlai red

, é) rticularly tablets or capsul es which ]x{
resistance) and associated metabolic disorders (also known as metabolic syndrome) These

clinical conditions will include, but will not be limited to, general obesity, abdominal obesity,
arterial hypertension, hyperinsulinaemia, hyperglycaemia, type 2 diabetes and the
dyslipidaemia characteristically appearing with insulin resistance. This dyslipidaemia, also
known as the atherogenic lipoprotein profile, is characterised by 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.
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formul ated by met hods known to those skilled in the

art to provide doses of the active conpound in the
woamga18¥830. 5ng t o 500ng for exanple 1 ny, 3 NBCTAHBION4/002576

10 ng, 25ny, 50ny, 100nmgi@nd 250ng. According to a

further aspect of the invention there is thus provided

‘% 8&188?}@0 Ce#itlﬁl Iﬁ'glseph {%Jgfﬁlgt?w l&%;t)elggeﬁi t%% ?)EI iu%e(%% Lgljireatmg patlents with

combinddATAREEHY efliidldmiaR 6£ PRI HEyrasl I 1Prtrigl firidemias and
and/or carriers. Pharmacol ogical properties A conpound

postprangal dpigipi¢epein W@rorwgth@yé@thbr m@qusmiom ofshy masabslia sinderme.
'ltljéﬁer en }th ﬂ{el p%%éeﬂﬂ x 8(%2(? 081% ?IC {h? E%ﬁo\é%%ohular

morbidity ang whdrtali®ybassedhtsd anma}heamﬂea@@mieab el(iénfmitlatmipldaenuc as well
.. disorders (al so known_as netabolic syndrone)._ These

as antiinglammatoly PEReRasi bhrcapftipyaserlar digease popditigns|indlyde pacro-
anglopagﬂrle{la1 é)trf ?gﬁﬁlﬁ;ﬁ%ﬁ&g&?agﬁ&%ghgég Io%gl‘lijl;?#'iﬁggﬂcu&p &ohgdktive heart
failure, ¢eygeogisqudandisease sndoeeripheiabivedrint mamﬁﬂlctelney ofiths llopérdaxanimiies.
ar act |stL0aII appearin insulin resistance

Because ghs Ty G isiciizdie Sreeb e oMb a0 FRPSEAds BisSFpdx ey the
deve1opinbmﬁft9;seez &apétgg‘ frbi8 thd The@bSlASFInREMdM a RS Pt @ndncy.

el evated non 30 esterified fatty acids, elevated very
Therefoteghe d@f@@m@em phlope-terei eonipicBiignstassagiajesiewithl ehrohish

byperst R ot P T BhCBre-aR e BT e
retinal dp@bgd &ldepdriphebvatdahdigdsdpOthBldvstdinghsiafe EXRcied &S Bl delayed.

of small, dense, low density |ipoproteins_(LDL)
Furtherrgg,etthq:q:(ggpouﬁﬂ gmt‘typ@efgl imArsatoent of yarigrs conditions outside the
4 r

ot FETETRAN AOBRT8 e A RN B B
ovarian patdr@nt, Hbasityh camemﬁdrmtemf mﬂamnhaﬂmyjpéxséasp nml:hrduags or

vari ous de ees h ertr| | ycer,i dem as. and
neurodefger g AR RO Uy S U OB & Ho N Qb BR 8 diseas,
Parkmsdlﬁé‘ﬁlfs&t%& ahd Hﬂﬁﬁﬂ’é sdid¥6siffet abol i ¢ syndrome. Treat ment

the present compound is expected to | ower the
1& aonhp@umiszfuhapregﬂnnmvmtobn iy eaprttadoo tbalubafyl insentrdlling glucose

ath r 0sc to their antidyslipidaem c as
levels %P@Ithf’msgg GHe ?ﬁll m&gﬁi} “properties. The

TR S RUBmCHt fﬁ%ﬁ@é&ﬁeﬁm@t‘hﬂd bf iredimgion prevesiBdfsBpidemias, the
angi opat hi es of various internal organs causing

nsulin rﬁ@lﬁt@@ﬂeoﬁyadronmaaﬁ@ instabode ﬁ@eﬁera(@s Aefined abpyg) |09m§rlsmg the
d | :
adnnmsﬁ%t'io 6Py 'Elgr%ﬁc%t%dfo? tﬂ% eﬁ?s%n?[ﬁve on' R Q%aaﬁlln%glrt cu arlg £ hlu{nsan) in

PTeren oner Ext remities cause
need therétgul i n sensitizing effect the compound iss also
expected to prevent or delay the io devel opnent of
Thegaessninyeio8PIo Vide & lﬁléthﬁéf)ﬁ%f}tmé of PFYERIRE tyRg 2 diabetes

compris?igacﬁg Ecﬁﬁm?sftraﬂ&F 8P Hectivd RELEI VTG g%\};ﬁ ﬁ[ﬁi\‘ ﬁj tHP Pﬁ%nt Uvention
ng-term conpli cations assocl ate ron
toarmnhgmb@@ﬁyuhﬂgmdmmnmmnahmﬂemxﬂﬁ]Iltus such as the
i{lrther a pecP %ergrgssentclgggﬂt{(])g pgroevqges fI: Sseeao a'compound of the present
invention as a medicament.
In a further aspect the present invention provides the use of a compound of the present
invention in the manufacture of a medicament for the treatment of insulin resistance and/or

metabolic disorders.
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retinal damage and peripheral vascul ar di sease of the

| ower |inbs are expected to be delayed. Furthernore
woheoscieseseaund nmay be useful in treatnent of vaPCOMGB2004/002576

condi tions outside the 151cardi ovascul ar system

whet her or not associated with insulin resistance,

Cormibi I the:ggol gcysti c ovarian syndrone, obesity, cancer and
QUIbIN, L i nfl ammat ory di sease including neuro
@e@aﬁ&ﬁﬂtdm@e HvSRIASHE Teintised W it at I thdrifeutic agent that is
i mpal rrent, Al zheiner's di sease, Parkinson's disease

useful ingfhel trﬁ@rmeinm%dlmd@rs essosiaterl veihtbe devtlamenk en¢hprogesss of
athero scie{ﬂg s%]gdcﬁ rzli B?ﬁ)egﬁlégﬁ Srper? |1ba§% i %,fscr%s} %lr ﬁ%gﬂ% :dg%eke;égc\gd Qbesity

A compdnﬁlhﬁ‘ttm mvéih&mﬂhaeﬁmombﬁﬂaiﬁi lte Bncah@ \thetaeusdic Apé @kht dbcreases
treating_or preventing dyslipidem as, the insulin

the ratio,Qf T+ HI eOreprigPRirHBataHases P dfereassdn pEcwlpting lausls of kiL-
cholesteffif ﬂngﬁﬂ%ﬁp?ﬁtﬁ)dl&@@ Theftitiga b Fmﬁﬂref '?hesﬁl(zéﬁtio‘ﬂ]'}n%f aléb be

conpaou the present 1 nvention
combinefpeittt thexapemticyagants usadp ticat conqﬂd:ahdstesrrelafed t@ Bniddoeangiopathies.

RN ARG (AL C A e p—
of metaBSIH FYndionRt er?pé)i ambBeted RCitd éé?oc%[f&%ﬁmﬁfcaﬁo&o fReuRdIAE
the present invention to a mamual (particul arIy a

blgHMandms) fqrm:xampl@ whdemmah, phenfoamin gndieoragp.epsulini(eynthetic insulin

2\]12110g11§3 [ gl%leﬁJgs Erllt | PMGF%%&C%?%S e Use 0 ?g ]J]g%p aﬁglgﬁgﬁcose

regulatof%ﬁﬁ@ha@ﬁkﬁﬁidaﬁe’h@l@ﬁt@ﬁs@ Mn b)ﬂﬂl@ﬂé biozﬁl ﬂﬁmglﬁe@slddﬁe ih$isitor is
a conpound of the present invention in the

of
acarboswmgab@ sgros ngglitgl Mebexesmdne! § prendipleluqase reguiptorgs repaglinide or
nateghnjélg_sul in resistance and/or netabolic di _sord_ers. WO
04/ 113283 PCT/ GB2004/ 002576 -11 Conbi nati on Ther apy
In aAothengpemndf die ihventionvaea t@mpomﬂy)f lﬁ@mﬂmb ion @ ghhaintideeutically

not her therapeut.i ¢ .agent. t hat in th
accepta‘:ﬁ t%e% 3993 e AgFis Ereq i BeOsition Withe #Aé? faHBW
PPAR nﬁﬂ@haﬂh? Qgé%ﬁssmelfude @ﬁthﬁé 8@%&&%% UOR afbha BYDEF éeﬁﬂ%‘a QRd/or

daem as, dysl i pidaem as, di ab tes and
delta ag@bs;solt Bhanﬁaoauu@ﬂﬂpmc@taiﬂe sallte, Somatast sqivatmf sbeh sdtsior pradirugs

tereot. Satfhy® BPARGPSRORR Sl BRES G Mo SR Fen bl sy

solvatesCéolFeidsaftisich da@y of Fro@f‘ugls Elhere&faeé ®&ll RAi®n inl the RAL TRAE Snclude
with diabetes nellitus a conpound of the invention mag

the compgungs gescribeshisi WeHO U 2187 WD BpdeelZ Vﬁ@é’ﬁf@sﬁ@»e‘ﬁ O/ 6287
W0 90/k5 8 v TBISHG. WD A ol B FEOORRIGE g A

npound e used
04/00029111,@&7@0)3?85 1822, Wie03/0SER2EWO 02/09(68‘63 MBID30B L8226y WD one

02/085 Sﬁﬁe\g’ﬁ)@ HQA}(ﬂa 2 bJ IE/Igg C%le, 15936 %8 S’606%| I%;pee?t 881%%11' c?nar}‘llleggp%utlc
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 a PPAR alpha and/or gamma and/or delta agonist refers to muraglitazar
(BMS 298585), rivoglitazone (CS-011), netoglitazone (MCC-555), balaglitazone (DRF-2593,
NN-2344), clofibrate, fenofibrate, bezafibrate, gemfibrozil , ciprofibrate, pioglitazone,
rosiglitazone, AVE-0847, AVE-8134, CLX-0921, DRF-10945, DRF-4832, LY-518674, LY-
818, LY-929, 641597, GW-590735, GW-677954, GW-501516, MBX-102, ONO-5129,

KRP-101, R-483 (BM131258), TAK-559 or TAK-654. Particularly a PPAR alpha and/or
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bi guani de drugs, for exanple netformn, phenformn and

buformn, insulin (synthetic insulin anal ogues,
waizoogtiises3and oral anti hypergl ycem cs (these aPeT/GB2004/002576

di vided into prandial glugpse regulators and

alpha gl ucosi dase inhibitors). An exanple of an

s GGAMESRLIERE AV ERARL (52 SRR YRR o
oxypheﬂy@&ﬂio%&ﬁihehﬁ] ﬂr@lﬁlﬁg id ai%icﬁ Qn@ bharkRcARcEGY hdtbp@ble |sﬁlts thereof.

anot her "aspect i'nvention, the ‘conpound o
In gdditipa alcomaf)umi qfﬁh¢ m@@tmn way bgusedde e@mmt@nsmth a

sutony RSPy el BB bR s DafPRF et e

ghquldobw,t chﬁfrepmpinﬂdbmltﬁﬁblﬁlﬂe acEiBAEXaslidd) glﬁﬁﬁgﬁﬁﬁnw BarButamide,
nd/ or delta agonist, or pharmaceutically acceptable

ghbonuré%ﬂ glisoxepidy glybuthiagelealitusolss glyhrspmide, glymyding, elypingsideo
phentb 85581y L A £1EEAR G0 N QRIR 200 b o0
ghbenclarhlcbu{ g]ybmadld‘) sMore prefeditly thetshEsgdiirea iseglindpliriden Ohe pre@ent

These jncl.ude the conpounds. described jn
inventiop Bl PSR S SRS GRS oS SR POl with

one, twodSY rﬁ&%&mtﬂ%)&&g@b@%% %@ﬁ&ﬁﬁ%%a&é@ 59&40%0%9 Qo sey\@f the
04/ 000295 /000294, WD 03/051822, WD 03/ 051821
other exm@lg Ehewa@a@x theOeaBicds QB@@¢ 2¥iabets @l ﬁssﬁmﬁateﬂ\@amphcatlons
40172, .J

will be t os oW d% LHe ag/F an'gaatpggq%& dis? gy Tegggagcbrg%&(eﬁ Eor%g(amppeqm FDA

and maypw foud!intthe Uﬂ@g@mlﬁﬂéﬁs}ﬁ@%‘}&h&ﬁdN AltbhatiRay embller doses
plications [listed on e 634) and J Med Chem

may be piyd@s & gsultsh thehenedis deuvesl fom feeniqsatieatisn. Fide eresepsyinvention
o L GGG HESHLE, Yy BT AR A0 FEfBo o

agent. TRO 8hd&sterol- lomghg Fgﬂmmfe(r@ﬁ -t0 il fhis a@h@@idntlﬂrzlﬁdmbut are not
itazone (DRF-2593, NN- 2344)

timited $GRPRS ratoéfﬂb\‘f%%?% istase @ékyéfwr%fr@th e sérce%wme

reductas%b@uﬂ5619 ki BV 9@ el @R iS4 95tatif €Q0Ged AV t9§ éll%'up
E-8134, CLX-0921, DRF-10945, DRF-4832, LY-51867

consistingyef Wastmﬂ b9 ast il Bérﬁas@mmﬁllmm\i\&iﬁ%ﬂtavastatm

1 e 5013;%6 MBX-102, ONO- 5129 KRP; 101, R-48

ovastat i FEDE) MRS Bl GRTARBEH A5 FPEANATIPA PPAR

pharmacchBEAlyHOe¥ /;fngblé/‘ﬁltZ B LAy RBuBEF c5BRRD bt QQZRAE therded, or a

ganma and del fa agoni st refers to tesaglitazar
solvate Qf(sgyh 2 sat. [fgygmgﬂ{imstqtgu{; atoreasiasinesd Phaomggeutically acceptable salt,

sotvate, SAREER b Y MREIAe URF R AR BRUPUT hins stpmrasagi
calcium aalc Qﬁn‘pﬂtﬁﬁﬁﬂaﬂfl pfdf@rddmt’;ﬁﬁi ik QI@)WWM B@oimp@lﬁhd Witk €Hej dhBgiidaDilame
sul fonylurea for exanp ?|IHE piride,

(E)-7- [4904%@@1%?1&16 1€@r9}b3d12r@é9thy1@11¢th}’1@zl e )-agning]-pyrirgidis5-

GR B R 51 ﬁﬂq@ﬁog”ﬁ%ﬁﬁgﬁﬁéé luorophenyD-6-
1soprop3g}2yﬁ@ﬁiéfﬂy‘iiw (Iﬂéthy?lgm anﬂhwf) AL 3L @ %Rl Yz hﬁlgdroxyhept-

exam'de, gl ym di n gl ypr ham de, enb(tdm d
6-enoic awill ¢ pr aphaenaeeudicaly axz:apuablb sallPDEﬁ(ﬂveﬂldz)ﬂyzrdolﬁ,@r a solvate of such a

salt. The gc!rﬁp%%d L(J]E,)e‘? [4 %4 91' (I)rrcT)% f?-is%{nropyl—}[methyl—(methylsu]fonyl)—

armno]—pyrmudm—S-yl](3R,SS)-3,5-d1hydroxyhept-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 Chemistry, (1997), 5(2), 437-444. This latter statin is now known
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gl i bencl am de (glyburide). Mre preferably the
sul fonylurea is glinepiride. The present invention
woned4ades3 adni ni strati on of a conpound of the PCE&B004/002576
invention in conjunction-y8th io one, two or nore
exi sting therapies described in this conbination
.secti.on., The doses of the other existing therapies
wmbrnf%?wpﬁga@?ggyﬂ%ﬁﬁu%f type 2 diabetes and its

a6 piesn€ Bpplie A, €iRt te@A SchoMstdro B wkhas @%éﬁﬂoéﬂléb inBlubiee

. art and approved for use by regul atory bodies for
chemicad mpgiicationseof timHMpr oferedpatasednhibitons, fush atewergerradurs and
j A Alternatively snaller doses my
metabo@%@uwsh%gﬁg%&%@?g?f of the benefits derived fromthe
‘Tendreseat inventionhdsodnelsdesta domyenhd ofithe praabmdnventibudes a
. d of to ti ' nbi_nat j ith
combmagf)gpﬁgﬂlgg?lgq, %5:}15] ?qg\aésretgr%& aglggt;/3 %ﬂnr_ éx%%glleréofegtipélr(])? cilc())lgst%amjne or

cholestagBl0! esterol -1 owering agents referred to in this
application include but are not Ilimted to inhibitors
‘Bfe pahgenCorention dsodsaud @-aopamoxyd 8f e tprgskuf] inveatiph in

._coenzyne . Leduct ase).. ..Sui t.ably the HMG reduct ase
combindtRE A By i G e AR LaF et st ekt GFadyeieton’
SifaBle TohipeuRfs pabREMAS IRAT Iahibesry ashdty ive 66 JRGHEHAL fbe for
dal vast ati n, | uvastatin, itavastatin, 20 |ovastatin,

instancerhe; geypraunds defcrbest mt W), 93416028t WIQ 94/1183, X4 Q418 18h VO
. e LB
96/0518% 'Sg(?g?é/p%éléggp o8/16B5P B Hee3! W Gyt ""?\ch ?é@%ém , WO

am or ¢al ci'um™ or’ a solv

98/38182, WEdD¥/a24780WS 90135835 aW0.93A0335 t WO HBS5 ISBAWM 9964409, WO
atorvastatin, or a ghar maceut i cal | acc:gﬁt able salt
99/64410, Wik D0 Ta8T) W 8047568, IHO D058 WO (20 g WMH 6806, DE
1982580, 'W@%R%%Wés,ﬁvb%/fm&' W3 §0/3827V D 66).3@725% 36! 068729, WO
salt. particularly preferred statin i s, Rowever, a
01/68906 oWt OHA6NE3E W 02/32HW28 1WAl 02/H06 1 2EP (8B} 582, EP489423, EP549967,

EP573 8{1@@%%@5&52@{% %‘,g&d)sﬁg ﬁﬁ%gié'?é@piaﬂg the,gomtents of these patent

applicatidnk @%&%a@eéh@fe‘iﬁ@f@f&eﬁ@ -6-enoic acid, [also known
as (E)-7-{4-(4-fluorophenyl)-6- isopropyl-2- o
Furfher sretahlglcopponds npbessing SR nkihitery afiyity ivdibeebdgaciibed in

wo o4/zdtfiro R0 g Ra iy OIBEH: WO aPRE T ol wo gpraoasr,

WO 01/84579, B 0086389, WO /6863%,aW0 027082 1¢ OWRPO3Yd20710, WO
E)-7-[4-(4-fl uorophenyl)-6-i sogropyl -2-£mst hg/l hgmst h%
03/0228 §7uW1Cb P 2830, WO 03/022286, WO 03/091232, WO 03/106482, JP 10072371,
US 507G83018% 28Y BT Rrors b 380351 b Pt P RRIHP 387 167 Bt
contentsthifshdse pewnt apphcatippe are iRadrpodatcAppteichy tederendéubl i cat i on

Ao ol D SRR B
benzothleHin@9 Wn E!Sé%r%s@uﬁ@so&!s&%%%ﬁ tlféQEéiﬁﬁ?&an}énlﬁt d8im 1,1o%two

under 1ts generic nane rosuvastati n. e presen
00/0168ZpPIO 2608484, antl WEOt 95738882 hacd instrpomted leven by gefagee 'Other

. SO | es ...chem cal dificati ons of .t he HVG CoA
suitable Bs§s PR BAT ifots s s prpened BB, fiumenybligsres and
1,5-bendetigdepiret. o5 furtMee blifbleastdss We IBAT itabhkdrY & thé 1.Dg present

i nvention also includes a conmpound of the present

benzothjadipgspingsn i n
One particular suitable compound possessing IBAT inhibitory activity is (3R,5R)-3-

butyl-3-ethyl-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro- 1,4-benzothiazepin-8-yl B-D-
glucopyranosiduronic acid (EP 864 582). Other suitable IBAT inhibitors include one of:
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conbination with a bile acid sequestering agent, for
exanpl e col estipol or chol estyram ne or chol estagel.
wOheo4pmnesaent i nvention al so i ncl udes a conpoun#CoiGB2M/002576
present invention in conbdnation with an inhibitor of
the ileal bile acid transport system (I BAT i nhibitor).

i A BRI AR D T

carbamo/ grz 3/\@5&3&&1%@%31 53&@11% VO
4/ 18 84 96/05 8, WD 96/ 08484, WD 96/ 1 051 VO

1,1-dioxg ), 398wy SVL!hegBlL?}mlg/ltwwf BBV Verb@sBgnaRarbamoyll-4-
9/ 3247 35 0375, WD .99/ 35153, WO
byaroxs B3 il BB 2 s Dot by T B6P 503, o
1,1-diox0 %, $-8ffa - 1thWR QAL GRPQ L3NLE825804, WO
%00/ 3872 %om%tm%ﬁgsg ?Phe\% ogls 728, WO

sulphoe gl G ylins thyl 1 ¢asbaonsmyihory) % 84 Setetreiydopyl S heargo thisgepine;

L1-dios 5 B9bY-uehe kw) pelblne v BRI IRG LA

sulphoethiphtaebdrso ﬂfmdthﬁﬁs&r‘mh@methamu 8di3-eashywke-1,5 —benzo thlazepme
[ ncorporat ed herein reference. Further suitab

1,1-dioxpolydiusylp o@?@gls,?ﬁ&ﬂil B i8R &W*&%ﬁ?@h@%ﬁhﬂmaﬁ@éﬂ -4-

hydror RSBl Pmsibnl s i w%%%%@%%?ﬁ*?w vo

1,1-diox01-BAGIZE D5 ADE BASB e PN D13 -686 8- o - QRASRkIRy IO
03/ 020710, WO 03/022825, WO 03/022830, WO 03/ 022286,

Carbamowﬁr‘bhwgmzzy Werbmpondeattoxy)ib3 footeaimiro- 1 jsbagotiagepine;

L1-dionB SR b TR e P RY B2 ootV cat i ons

carboxyéh@l)¢aieah m]ba dagha@ioyasthe 8f &, B gaetra@dﬁantSLwnlz@tmazepme;
classes of IBAT inhibitors suitable for use in the

1,1- dlomr%%d@tylﬁvldmvb?rw@'ltmﬁ'ﬁytMR%mH‘ééZ caifpgxydilyDcarbamoyl]-4-

e

1,1- dloxbrgtaﬁtppmﬂgzili%fPe Y1 ﬁ&tﬁyﬁh@t@mf{a{mqm -(5-8atbbaRleftyl)

cl asses of inhibitors are

carbmnoyl]bemh}pgnbhmzbmth@@) 28, Q,Sﬁetrﬁiladm hadphzndkiazapine;

Lo BT bR A S S0k 858, Rl BTy

benzyl}é%ﬁ‘ﬁa*rhd%lﬂn@moﬁw-é gl ﬁteﬁﬁﬂ?&?bu”ldj Péiﬁéﬁﬁa%ﬁlﬂe | BAT
i nhi bitory activify is (3R

1,1-dioxoeR, §4ditBie dtShgtieng]- TL—nmhthmﬂnmSENpﬂ%W’L(Q%ulinhésﬂjﬁyl)@ﬂfbm'?"
fluorobeig SRR BURT LR HEr S o EHBE VAT ORYABIERIE | ncl ude
o S LRI Ayl -

Carboxyétﬁﬂ)dﬂrbalhf&}ﬂ}bbﬂib’l}daf‘baﬂi@ﬂinﬁhﬁw)ﬂhﬂlﬁtetrﬂwﬂh&ﬂlﬁybdnmhmépme;
ar banmoyl met ho ¥ etrar&/dro - benzot hi azep
1,1- leXph?é?) dibutyl-5-phenyl- methylthlo 8 ( {R)-o-[N"-(R)- (2 hydroxy 1-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8- { N-[(R)-o-(N"-{ (R)-1-[N"-(R)-(2-hydroxy-1-

carboxyethyl)carbamoyl]-2-hydroxyethyl }carbamoyl)benzyl]carbamoylmethoxy }-2,3,4,5-

tetrahydro-1,5-benzothiazepine,
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ o-[N'-(carboxymethyl)carbamoy1]
benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;



10

15

20

25

30

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

(R -a-[ N -(carboxynet hyl ) car banoyl ] - 4- hydr oxybenzyl
woeemasasy| met hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benPoTitB226®02576

ine; s ~15-

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

L1 dIOXféaﬁw@g% ST s R R R el

methyl)éa@@amoyl]benz 1 carbamog]methoxy) 2,3, 4 5- tetrah_}fdro 1,5- benzothlazepme
di"oxo- eth henyl met hyl t hi 0- 8- (N

1,1- dloxp(:‘H)utyl\ﬁ-pﬁa’hﬁjrphehyl-",[-meﬂ@lthlo 5 {N-[(R) o-(N'™-{2-

[(hydroxybjgg?qth@ﬁgpg%gz car %mb ca ]ba | %{eft]l?)%% -223 2’3,54, 5

tetrahydro- 15%9%&11%2@1)115@ but y| - 5- pheny! - 7- et hyl thi o-8-(N- {
(R ~a-[N -(2-sul’'phoet hyl ) car banoyl -4 io

1,1- d1oxh;8d$dﬂ:yat)}éﬁzyhe}lyh?-bmﬁwmnmﬁhﬁfx{)(ﬁ)ﬂ [V 42 Bactmtlthadiydr o- 1, 5

zot hi a
O T Y S P
] zyl
B i e e g AL e . e S L
phosphomyﬁf;thyl}carbamoyl) 4-hydroxybenzyl]carbamoylmethoxy}-2,3,4,5-tetrahydro-1,5-
1, 1-di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7- nethylthlo 8- (N-{
W¥|:N (2 carboxyet hyl)carbano yl]benzyl }

1,1-diox6, ?ﬁg’ﬂsi&i/}h el nfetyithice 8 L AL FRMBEMP-(3- [ BB @ BiRE P

pho sphoiyl]ﬁthiyl Mbﬁn@i)d&-bydmky&npﬂ@my]baiﬁ}yﬂmemyky A2 ,8;485-(ehdahfdro-1,5-
a-[ N -(2- carboxyethyl)carbannyl] - hydroxybenzyl
anoyhnet hoxy) - 2, 3, 4, 5- tetrahydro 1, 5- benzot hi azep

1,1- dloxbrﬁeS dlbu 15 3phen%7 Y methyl hﬁ -8- éN {th% 0!] [(1%) Zryé t(% ;/r]letlﬁllsulp y1- -

carboxyéthylﬁl)a{mt{ld‘ﬁ]b(eﬁz}dHraﬁnmthnd&thb;)y) 2 3 4,5- tetrahydro 1 5-benzot}uazep1ne;
b I th 5-tetrahyd
1,1-dioxg 5 ST B Feechory S LA Qg()gé-jk (- SulphosttiyDokbatayl4-

B
1,1- dlome;zsﬁi&wﬁsbﬂmyhmmdnmaﬁo 2(®; {4R5@G[€i (@) ceambdlkyS-hetiwirhio-

ethyl)caﬂbay!floaf&By@owhﬁ%d%wbasn%@ﬁww i tayierpierel 3 |
sul phoet hyl ) car banoyl ] - 2- fl uorobenzyl}
benzoth%g{ra%@apﬂil met hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi
1,1- dloxDGS 3- d1buty1 5-phenyl- 7-methy1th10 -8-(N-{(R)- OL [N-((S)-1- carboxy—2 (R)
di oxo- 3- butyl 3- et hyl - 5- phen 7 net t hi o- 8- i
hydroxypmpyacyhpm?ﬁj (drargbenay! yearbage %‘bﬁﬁ%rr?élydro 1,2,5-

b ﬂﬂ%ﬂ §H&¥
enzo g nmoyl met hoxy) - 2, 3, 4, 5-t et rahydro- 1, 5- benzot hi azepi
1,1- dloxbéi 3—ﬂﬂ)uty1-5 pheny1-7 methylthlo -8-(N- {(R) -0-[N- ((S) 1- carboxy-2-

3. 3- di 5- phenyl t hyl t hi
methylpglr{mcfllrpé?lox }4H}yléf ée@y }gaﬁ%g%&y i i—a b B@nlz%ﬁ'

benzot adlagsaprmymethoxy) 2, 3,4,5-tetrahydro-1, 5- benzot hi azepi
1,1-diox0e3,3-dibulyl - sheny B7-Incdiitbioy B-(N- [TRBOYIN-T SR tdaytiotdybery B-

N[(R)-a-(N - R- 1-[Y'-(R-(2-hyd - 1-
ety bt b S e e ioade ) benzy
bmmo&&ﬁﬁ&% yl met hoxy }-2, 3,4, 5-

tetrahydro-1, 5- benzothlazeplne 30

1,1-dioxb-313-ditmiyi-53pHeny T -nibtleifiyd - 85Npammwe<smmamobtmoﬁym N-
(carboxyneth I)c banDy
Carbmoyélg\e%dmbﬁ%ﬁm Q 5/ %tealwglmb?é b@nsotb@ﬁ%?m%zep
i ne; WD 2004/ 113283 PCT/ GBZOO4/ 002576 -15
1, 1- di oxo- 3- butyl - 3- et hyl - 5- phenyl - 7- et hyl t hi o- 8- ( N-
{ a- [N -((ethoxy)(nethyl)pho sphoryl -

benzot

benzot 7:
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nmet hyl ) carbano yl] benzyl } carbano yl nmet hoxy)- 2,
3,4, 5-tetrahydro-1, 5-benzo thiazepine;

W 200401118288 - 3- but y| - 3- et hyl - 5- phenyl - 7- et hyl t hPOT&B2004/002576

{N[(R-a-(N - {2- [(hydrogy) (et hyl) phosphoryl ] ethyl
}car banoyl ) benzyl] carbano yl net hoxy} -2,3,4,5 5

B LENTASE S nt G A S —

carbamdybezyl ﬁafb@&b?ﬁﬁé@ﬂéﬁyﬁ%% 4.5-tetrahydro-1,2,5-benzothiadiazepine;
car boxyet hyl ) tar banoyl [ Benzyl

1,1-dioxoed, halihwytlibepheoxl J-ntidy thi® 84(&t {(RImpdiN6(($)-3 -dasnzgi2h{Rz e pi

hydroxy%?cipyaFg}ggm@ylﬁae&;ﬂbf@b@)ﬂ%@ﬂhz’ﬁﬁtsﬁg‘ﬁrffm Bo8:3N [ (R) -

benzoth@dfabepind; 2-[ (nmethyl) (ethyl)  phosphoryl ] et hyl
}car barmyl) 4- hydr oxybenzyl ] car banoyl net hoxy

1,1-dioxp-33-8libtf8~5¢ phemsi¥-aneshyl thio-8 (Y- {{BIpeNH 22 zdphaet)y Dtarbimoyl]-4-

iyt aie d%ﬁ’%ﬁ%%y%&"ﬁ“?%&é%ﬁ@%' IR BsI: y )
11dlox%a5r @@W}le)s“ gﬂ? RQﬁﬂd’hlégfﬁg(ﬁ?hl azg@ inXy

tetr

carboxy&jhil-)chrbame}a], @Mdmylyénzﬁ}}pdu‘bmylbylﬁieﬁmlyyﬂﬁm DtdBrabérof1,2,5-

R) - N - (2-net hyl sul phi nyl - |
benZOth’(caRzaEﬁB!é%t yI )car barmoy! ] benzyl }car barmyl met hoxy)-2, 3, 4,5

t
1,1-dioxd %@g‘m 3 2%??%R§6E%ny LR op b (d% Ry

methyltlﬁlbbthﬁlélsashdrmiy@bemyﬂ Yoaetmbmiyhydthe:d)- 2484, Setxtyﬁiydzy[l 2,5-
benzoth.iaﬁ ar barmyl met hoxy] - 2, 3, 4, 5-tetrahydro-1, 5- benzot hi azep

-Bplend-B. iR TRVt -
R 31?‘{%‘*@8?%%??!?ﬁ%%%&ﬁ?mwm. R 2Py
carboxyemy]jgfcdbm%hhmzmﬂ}c}eubamoyl]benzyl}carbamoy]methoxy) -2,3,4,5-tetrahydro-

car | met hoxy) -2, 3,4,5-tetrahydro-1,2,5 20
1,2,5-b g@fr{p %Péi]?eazepl ne 1,1

1,1- dloxod% %‘?ouﬁ{l %&?ﬁ Y'me'ihﬁﬁﬁ&xl N ¢ RSIOM-(3)-9- Bt dhly-oL

car boxy- 2- ( R) -

methylpk‘gmrit)oxrjbpmnoyiylbe)nzﬂl} mmmb Jimetholay)d2 G)Gyﬂamnzmrdro 1,2,5-
b h%éar barmoyl met hoxy) - ,4,5-tetrahydro-1, 2, 5-
enzothBaRZeRRT adi azepi ne; 1,

1,1- DlO)gO ?'308.‘1 tﬁk §Fﬁé1B)~Ft7y ?Igﬁlg WgV ;%R'SE& Il LednéNprdpyl)

carbamdyé}#rmqhommdnyﬂacdmbmnqﬂneﬁmhy)di BxyHhenagydrodrHaoyl met ho
4,5-tetrahydro-1, 2,5- benzot hi adi azepi ne;

benzothlfd%zmrg% 3, 3-di butyl - 5- phenyl 7-met hyl t hi 0-8- (N- {
1,1-DiokB 33d1b1£t}>5 -4 %ﬁ%%r e RBKMPH\? Y(RYS)-0- { N-[ 1-(R)-2~(S)- 1-hydroxy-1-

car banoy nz I
(3,4- dlh}/mmﬂrmylbmrepmmc)arm% &-hiydtoxgbyrdyDeatbandylmethoxy]-2,3,4,5-

tetrahydio izzdﬁt Eépggg]?azﬁ If“’lrb]‘g?y?OS phenyl - 7- net hyl t hi 0- 8- (N- {

L Doy By o b P S R R
2,3,4,5,6- pmﬁainydmw!ﬁﬁﬂﬁ%aﬁnb@ﬂ%hf&ﬁﬂ'i}%ﬁ@ﬂ}ldaﬂ&%meﬂﬂﬁy) -2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepine; and
1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-a-[N-(2-(S)-3-(R)-4-(R)-5-(R)-
2,345 ,6-pentahydroxyhexy1)éarbamoyl]benzyl}carbamoy]methoxy)-Z,S,4,5-tetrahydro-
1,2,5-benzothiadiazepine;

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
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1, 1- di oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- (N-{
(R-a-[N-((S)-1-carboxyethyl) carbanp yl]benzyl
wocarsnass3 PCT/GB2004/002576
yl met hoxy) - 2, 3, 4, 5-t et rahygdr o- 1, 2, 5- benzot hi adi azepi ne

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

R-a-[N((S)- .1-

i o O ol BT pErhey (o RIP R By R sy prosided a
combinat®n tRAHMAY ergpr%ﬁg e a@nﬁﬁ&?eﬁ‘foﬁ 'o?glh 8fERIvB&imount of a compound
1, 1-di oxo-3 di but yl - 5- phenyl - 7- net hyl t hi o- 8- {

of the p('efayntan‘fqntlglz optumpﬂgj &0 geyhe)r @am@qmnqcentlcq}@y@p @n}uent or

carrier, évﬁﬁl E&%@Xl‘téﬁ%&ﬁ‘s" )s(g(%uenflaﬁ or Separa ci"mﬂél lEratloﬂ one orbn%grze% Bllead

fo]lowmg,ageﬂs @ellfb(téﬂsﬁo% i butyl - 5- phenyl - 7- met hyl t hi 0- 8- (N {

a CETP %@}Oﬂﬁ%@yﬂteﬁgﬂ' Wrangioraweipin) inhibited, iox gxaaRplg fhoge referenced and
descnbeggl% mpgg?%ggﬁl&eslf éag% qb,r ]ﬁ{éyld]rxgﬁﬂ:h a3 m&&porated herein by
referencg; 1- di oxo- 3, 3-di buiyl 5- phenyl - 7- et hyl t hi 0- 8- ( N-{

a choles%g%l@p%rlﬁlflé}(b%%%ngg E%%ﬁe@émones such as SCH 58235 and those
descrlbehciﬁ‘U@E’fm’éﬁI T8 DY hredncbrforardafefedif tderinde, -

benzot i adi azepi ne;
a MTP (tigrogtironl dagsfar piobrin)yinhibitpon ykantbleroly feseiibedsin(Seienge, 282,

(Rl a [N 1(S)- 1-{N (.(S)-2-hydroxy-1- 15

751-54, 308 Bnichotre brboittliiit BLiTPRIS bavoy! | banzy!

a nicotith€ adid) aemyd e e ling 2o fbldasd &id dmtdhftion products, for example,
1, 2, 5- benzot hi adi azepi ne;

nicotiniciacid (iasiw- 30131n@qwﬂ>mce5urphenyl 7-methyl thio-8- (N {

a phyto SQ&%%"%I‘-%JO%& c X r Eé nzyl

probuco};,car banoyl net hoxy) 2 3 4,5-tetrahydro-1, 2, 5-
benzot hi adi azepi ne;
an omegg-3) [aghy §gi @r@iampéﬁpmac‘sr phenyl - 7-met hyl t hi 0- 8- (N- {

an anti- ﬁﬁfcir@kﬁ% oo P%ﬁ&%@d@ﬁ 129,785 B Qoutramine (GB 2,184,122

mmeSﬁ@ﬁ?b&%Dylnethoxy) 2,3,4,5-tetrahydro-1, 2, 5-
benzot.hi adi aze e, : . .
an antihypefiepyiys, §oTBposL .fﬁmﬁr{m&e PrEiwA eIl e GitigicazEns MEPR s
inhibito? ’aﬁ’anél&}{'e{lsﬂ T Reeptol a%lagohsh)éﬁ%%)éner%rc blocker, an alpha andrenergic
ydroxgggeny rop-2-yl ] car anDch dr oxyben

blocker z@be}m@qu; ka9 e@n@lmmgtopggol a mixe alpha/beta andrenergic
blocker, i NG RR oyt A OB B m e gt o

diuretic R} v@sobﬂhtéﬁ (5)-3-(R-4-(R-5-(R)-

2,3,4,5, 6- pentahydroxyhexyl)carbaney RV4 droxybenz%
a CB1 a}l@gqalygrﬁgymwgewgggwt for gxampe as described in WOO01 0700 and EP 65635 ;
t et rahydro-1, 2, 5- benzot hi adi azepi ne; and
1, 1- Di oxo0-3, 3-di butyl - 5- phenyl - 7- met hyl t hi 0- 8- (N-{
a Melan{oR)onaerltidtic g hOShorns- (VRCHS -abfRgedst( R) - 30

6- pent ahydr oxyhexyl ) car banoyl | benzyl } car banoy|

aPDK‘ﬁ:%‘gﬁ%rx% 2,3,4,5-tetrahydro- 1,2, 5-benzot hi adi azepi ne;
nmdeﬁ&cﬁdﬂ%%ﬂﬁ%é&&&Qﬂ%kaﬁﬁgﬁﬁﬁaﬁkﬁ Eﬁkﬁmmﬁﬂbkﬁbﬁa

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

aspirin;

optionally together with a pharmaceutically acceptable diluent or carrier to a warm-blooded

animal, such as man in need of such therapeutic treatment.
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WO 2004/ 113283 PCT/ GB2004/ 002576 -17 According to an
addi tional further aspect of the present invention
woOhewra 13383 provi ded a conbi nati on treat nent coORPTIGH2003/002576
the adm nistration of an.ggfective anount of a
compound of the present invention optionally together

t | bl il t
Rt AT e O S hrmbeciiaEl ey tun ) sobyorsse v of
such sal8GFaprSdridd theRo HeelRTindTRd Rre HetdtiBite?, Which @Wh BOuRASAL S

sel ected from a CETP (chol esteryl ester transfer
combinasiog tvthrg camppriupi tof the ﬁrgﬂentema«rmm@ indiedeebut efecnas igutgd dpdbe

R e N S S T R

benazepﬁhbjm&ﬁcﬂﬂdjnilie aamémﬂmo Beﬂb&l&@lﬁtﬁpﬁﬁ czf;ﬁdiprﬂ)(@jmi;ﬁﬂ cysteine,
azeti di nones such as SCH 58235 and those io0 _described

captoprij- aluwusnez @?raazmy iy fRrene e eciomapsilpeiazerrd pidazapiilab gelapril,

cctaprit L ERISrp oMo GRORE BB QAT TR, Bifnorg)

fosenopidl Iesﬁﬁoprillggcﬁulm fasimoprié fosiogi sasdmmdfdmnpfﬂat Hgsinoprilic acid,

glycoprlﬁ 316 g;gn%ﬁdﬁem -Qtl I C aC 03%1{5@ I Vl%g@g%agrq li}gmgllar?lw

lyciumif AC Blchumhif Bﬂ%ﬂaﬂp‘i‘ﬂ %ﬂ)é}()iprllaﬁlb&t t %vaeﬁigﬁﬁ rrhﬁlraé’ém Al Ffacein
phyt osterol conpound f exanpl e st anol pr obucol

B, muraggin §ppetopyrilf perindoarl, Qeﬁmjopgje@,@%éo@iampﬁm qlap,aprﬂ qumaprll

hydroch%fgle,/4j§zic’r)lrﬁ% ]éd-njr uga%nﬁlgf exa%P Ji,gsg?rr l@l%ﬁlygﬁ%f ide, spiraprilat,

sp1r0prﬂ4 s@ﬁﬂnﬁ B9drociOriae) téhddapyih @érhcﬁﬁﬁﬂﬂd@d@&imﬁiﬂ&dt Ritide,
| e an angl otensi n convertin enzfy

trandolapﬁla |tu§n@qiaprﬂ@tnuaw1ét2@h§imﬂ | Zabicisdat eafe még@hm@nopaﬂat
dr e
Preferreg'}} a an o}gﬂ é)‘rlise}r?)k ﬁ&é oc r&lrt %%%%np??ﬁj dp?%\pgﬁ%&’ %smo%rll,
enalaprilindeshabipfitug/ Meteq)raihde@ ASIRyinhibitbtsdokedes iiithe pnehepriaveaition are
stl mul ant, cal ci um channel bl ocker, an AT-1 bl ocker, a
ramiprilend (P 3 diuretic or a vasodilator: 25 a CB 1
o . ' d
lfiﬁfeﬁg@ g‘}%t%%mgﬂ%ﬁ%%%%sg%glgér;ﬁfacéug%?]ﬁ?(ﬁd@gtﬁblé%a&%&%@?
solvate gfomcle Brﬂirsam iamgodrogsnt&xmeo( futkye mmbadpomition withea ¢@Dapound of the

pesen 80100 B PRR1E o DA SBE (SR 8ol

cﬂexetﬂpf(‘)@irmcﬁélﬁdr&@ e satae Pisafiren Selntisarlavd efros @l Rhi@ic@lbrly
such a salt or a prodrug t her eof ,
preferred angiotensin II antagonists or pharmaceutically acceptable derivatives thereof for use

C

.__4

in the present invention are candesartan and candesartan cilexetil.

Therefore in an additional feature of the invention, there is provided a method for for
the treatment of type 2 diabetes and its associated complications in a warm-blooded animal,
such as man, in need of such treatment which comprises administering to said animal an
effective amount of a compound of the present invention 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 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
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optionally together with a pharmaceutically acceptable

di luent or carrier to a warm bl ooded animl, such as
waoam4in3zsgeed of such therapeutic treatnment. WOPCT/GB2004/002576

2004/ 113283 PCT/ GB2004/ 00fp/6 -18 Particul ar ACE

inhibitors or pharnaceutically acceptable salts,

t h salt

of the préfpal BsFquyIR SR Ry Sos, RUBONEF ot SpPaiSa R ity an

effectiveliBSlink Bf oMb bR} b&ﬁ;t)é‘\dnﬁb déscHBEPRUAE cBinbllABoRERSBAbT a
i nvention include b are not limted to, the

pharmacewiiqadiyiapepptedirpialin @cdvatelsakyet@rqf suched aadtrq)rcﬂmrpqirug alnqrmfpr i |

L S —

composicie tvhihi dompeRed Dedrhpoueyl S ﬁieﬁﬂesenﬂﬁpémiﬂihl bn@iﬂétoﬁfﬂliﬁ &he,
ceranapril, ceranopril, ceronapril, cilazapril

compoupds descrfher i this %nla@?tiqn sectins) Qfgy Fharmpcsatiepllyaseapiils salt,
solvate, @‘%téef édcﬂt rsaft %?Q?Hdru?ﬁfc&??tlﬂ Q§sbL1’a 1619 gﬁﬁﬁmﬂéﬁh&@mwaﬂy

enopr i1, fosenopr dsenoprl
acceptah‘l@éﬂmpon ¢a,rr1éroS| nopril sodium fosi noprl | at,
fos r|I aci d, r|I henor phi n- 4, april,
1012 bR of B RRR LB ERE (AT BaouER f Kk

comprlsing%' d&%@b’uﬁd of e Y&k itThitnfon | ¥fd 43 JF B oﬂﬁbf(&fﬁﬁfohhds described
nmoexi pril, noexiprilat, noveltipril, nuracein

in this C(vmbla@t@nsecg)n oiLE Bhpgmnce@tngbmcg@table sqi@ mo]w@{tgpml‘{'a:te of such a

[y at, pivalopril, pivopril, quinapril,
salt Ora%% ﬁl% eO%hydr ochl oride, quinaprilat, rampril,

Aoamd@ﬁg {oad furthed dspedtiof thes;@éséﬁtnménd@ﬁdn@s s I&bﬁd@d a kit
spiraprilat, spiropril, spiropril hydrochloride,
COHEWBF@nDcaprll t enocapri | hydrochlorlde “teprotide,

. b il,
s O B LB AR, 22

b) one oPthe fogtietr edmﬁéi!ﬁlds mlhsdnibéd) irsthisaomiseation sédmmmr aslmattmaceutica]ly
I nv ntlon ar ra ril at L nopri | )
acceptable,sglta s9lyate oo e 431519 Pt or *?\E‘Pémﬁrt@?fé? it peeend it dosage

form; ardnhi bitors for uses in the present invention are

ram pril and ramprilat. Preferred angiotensin Il
¢) contapat Bgarsi fot eqntphiag weiddirsti apdIstopnd doegge dintnes. sal t s,

R BAER okt Rrke LR ar s i s p e BB °

comprisRigesent invention include, but are not linited to,
conpounds: candesartan, candesartan cilexetil, _
a) a compeyig efthe presenaRveation jtpgashes withe phasmaesatieally, acceptable diluent

orcametreh f?g[rmﬁn ?Fg ,osa!rtan. Particul arl y pr eferred
angiotensin ntagoni sts or pharmaceutically

b) one @Eakephabiotnpdendy@dstniesl ih igs eqthbihationisetion or 4 plearpaaseedlly
invention are candesartan and candesartan cil exetil
acceptabi, galip sRfVate; folvate afotick r Selber 3 BRATIEheEOk fba pacordimibosage
form; aighere is provided a nmethod for for 25 the treatnent
of type 2 diabetes and its associated conplications in
¢) contamenaeastbocateanmpisaidl first smdcécomad dosage formseed of such

r eaf. ment i ch conprises adm npi stering.to. said aninal
AdiSRbR Bramether BAGR DL 16 SRt Bt oro e s el Comipound
of the pﬂegeﬁe GiveRiod 6F the Présd R MBRHEBon SRAUENGS @k ofer c&ﬁp&{nas Bescribed in
adm nistration wth an effective anount of one the

this compinasipn gentiooLeTdspldesatentiesdlyiagceptabde 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.
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conbi nation section, or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a 30 prodrug
wohewae$283 Therefore in an additional feature oPCTiGB2004/002576
invention, there is proviziegd a nethod of treating
hyperlipidem c conditions in a warm bl ooded ani nal,
uch,.as, man,, i eed,. of .suc reat nent ich
RFRfo Bt FeBFERT R E5an B8 R P fagempouna
of the pré§atitivetiond ab@HROGTHe Yhe P olihdL Eehciitbel iR 0BRGN
. -19 of the present invention in sinultaneous,
section, gbgpeasmpegutispllsegsaptable saltisplvatst sadvateal sychig saly or a prodrug
. . t .
e, B ATPURL e B U010 e SOIRANDA By
conditioacmepyaini-blosdéd animal, yadheas 16l vat e of such a salt or a

}?rod,ug thereof. Accaording to a further aspect_ of the .
GOETRE Orf T8FEasPect of HhpiniegnLnpIHRioRdheat iy rrgyided;a combination

treatmerft Qgﬂﬁglt%%]%%% AR & fiﬁlﬁ%@fteﬁiv%oa?ﬂﬂﬁﬂﬁgf DlorhifimA ro?gﬁg; esent

I nve , and one of the other conpounds descri
inventio eptidrialy ¢ogetheratithonpleemadentically aacqpistlerdidwmt dPredrtigr, with the

ot acce?t abl e
simu. anﬁ?%sd

ealéle tﬁaé rsog la«%parart% gcir\éjg\gsg’iag%? | a%}tlﬁefchg)f{iges grcr:l(r)]uﬂat 0? %1'1% ofo tlile %ther
compouReRBARUtH 6B bombiassNeadt e oflh ?Hﬁﬂ{ac&fticﬁl%‘ hdcBptable salt,
According to a further aspect of the present invention

solvate, stleate of sughracsalt e @ peodeng thersof mppiphallyrigeetherorigoand of
pharmactglr}t“:i‘caﬁ’l& %%%erf)‘iallﬂrl]é] %fﬁ}%‘ﬁlc 8l Pe% Q%va%fn-btl hoedegtalhﬁlrl%,c SRy H]gﬁ in need

escrt bée S co &7 A SRR 6H 28
ofawhﬂmﬁﬁ&ﬁﬁ&ﬁkhﬁaﬁly acceptable salt, solvate, solvate of
. such a salt or a prodrug thereof. According to a

E&E££¢¥M4her aspect of the present invention there is
'H NMRR AR “%%MR I!ﬁéatsure?&mr\becr? ?foor]xéd.%)n £V W?&qlﬁ%g $8/arian
p In a or one

resent 1 nventlon Fst unit dosage
UNITY pfust4be, 500her600 apgutmonttersl @permiiheat Ehfrédvescieont300a#0d 500 and

ection qQr a _ph ceuti.cal cept abl t, )
600 MHg el g o Copeasniespia 105158 ot a8 BBl hrspesivels
Measuréfnglarn?s wEE e YR the @%?aas%le @&orm and c) container means

containing sald first “and second dosage forms. 20
Udesrathangise gtazed, dhdohieal shfpect givén irhgprp withehd salvent ag intarnal
(ﬁhere is provided a kit conprising: a) a conpound of

standard he present invention together with a pharmaceutical |y

)f@gf;%pévgcgér QiffHab iR MnalyRls (KRPD) S¥as pefofndd ﬁsﬁgb\#b&‘iable@ﬁ%ﬂﬂle

one of the other conpounds described in this

samplespoeriaradatccondinggotstandard meshqsls arithovbustingaryl ipteri@d standard.
such a.s

Exampl%?o%%?abé%ﬁg&ﬁ%#s: us%ﬁ lalr\éa@g %eo g(l;r\él}aﬁhtem 3§cga%zzo, C: é%l atl (@’95?1
Fundamentals of Crystallography, Oxford University Press; Jenkins, R. and Snyder, R. L.
(1996), Introduction to X-Ray Powder Diffractometry, John Wiley & Sons, New York; Bunn,
C. W. (1948), Chemical Crystallography, Clarendon Press, London; or Klug, H. P. &
Alexander, L. E. (1974), X-ray Diffraction Procedures, John Wiley and Sons, New York. X-
ray analyses were performed using Cu-radiation on a Siemens D5000 diffractometer or a
Philips X"Pert MPD. The X-axis in the figures below is 2-theta and the Y axis is intensity.

Differential scanning calorimetry (DSC) was performed using a Mettler DSC820, a
Mettler DSC820E or a Perkin Elmer DSC 7 instrument, according to standard methods, for
example those described in Hohne, G. W. H. et al (1996), Differential Scanning Calorimetry,
Springer, Berlin.
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form and c) container nmeans for containing said first

and second dosage fornms. According to another feature
wofhodhe3asavent i on there is provided the use of PAT/GB2004/002576

conmpound of the present-2nvention of the present

i nvention and one of the other conpounds described in

Q_t hi h
el e e 85 (FGRL W pr iR adp R ety TFead gpagso
a MettlepTORAY T GY3¢ Iof @fPerkih Ekhi@ TO®A fiaghithicht OA ranREE 6BITPOmin was

for use in the the treatnent of netabolic syndrone or
used. type 2 diabetes and its associated conplications in a

A b0 B Bl AR Tl Bl SR drionc gr e

inventioh meayi tevreeppdraiby henlayyi witlpprovesdesticstrtbed Seredi a@/@mmaemmrdance
i nvent ion and. one of the_oth

with the%‘ﬁﬁ@ffﬁﬁ? Seglteil PSS AhPY cosndalivoe SHBE KEPD detction patigrng
and/or W&WP@A‘%&&% %l%eé%ttﬁ&k %hs%ﬁls&% h&&hY Rﬁ‘eséfﬂh?lgét‘ﬁe Qdme”

such a salt or apro rug ereof, Int manuf dct ure
XRPD dgfffragtiorephttsamssamd/ofr &3S @ gl /on il (ﬁAehdrmegtanmnWe ariclude those mstances

.. hyper i ae nditi |navvar bl ooded ani.ma
when it SERGH 5o R el pRRY SigRl e B R Bl RR G o et
error) thﬁf @Settally ﬂ\éesﬁhie%ysttahﬁﬁ@fohﬁ h§ BMndBEndH. CWIBh PRfIdRR, DSC onset
treatment conprising the admnistration of an
temperapi¢sanry vary avhenengsf+3C o sptdiay aod XRID érstag%tfalues may vary in
t
therengk PR A Rb R RYdcY, e Bpritk eI MREE Kkt

intensitiSERIEE Mirly b hedrmes et dbcesasdibib iy fHersaint @f\yscﬁihmrfoﬁﬁff@@t variety of
ampunt qof one of the other i.0 conpounds described in

reasons fngiud g (9} S¥amplsn PsitedpientgHon, phar naceuti cal |y

1 i r

H NI EREANR B serem St ‘?“%"ﬁ?ﬁ@%ﬁéﬁ?&%ﬁ%% w00 or Vi
UNITY phadeacsii c»rcﬁﬁ)[)lspecﬂmmp&rakdperadng o't froqueneies oﬁ%OOt, 0@ 500 and

r m bl.ogded anj ,
600 MEHZ eh DB b e sy Foma i A 556 150 PR coveetivsle:
MeasurQRt RS HRRRA e MELAREISOT Ted on a Varian Mercury
00 or Varian UNTY plus ‘400, 500 or 600
Iilpiesstdthnm'ﬁse rsgated) phemait alrshifstare glvem egpren eiithshe$o18G0 as internal
400, 500 and 600 MHz, respectively, and at 13C
standards o yenci es of 75, 100, 125 and 150 MHz, respectively.
AbbreviMg@sur ements were nade on the delta scale (8).. Unless
otherw se stated, chem cal shifts are given in ppm
IPA vvithplrmns%bllent as internal ao standard. X-ray
powde ffraction anal ysis (XRPD) was perforned using
DMSO vari a gtlhI ﬁé Bi% sanpl es prepared according to
EtOAc St andiiyll ab®i80ds Wi t hout using any internal standard.

DMF N, N-dimethylformamide
THF tetrahydrofuran

MeCN acetonitrile

MeOH methanol

TFA trifluoroacetic acid
NH4OAc ammonium acetate
NMR Abbreviations

t triplet



5

10

15

20

25

Exanpl es of standard nmethods used are those descri bed
in G acovazzo, C. et al (1995, Fundanentals of
wanystiabiseagr aphy, Oxford University Press; JenRCm&B2604/002576
and Snyder, R L. 25 (199%). Introduction to X-Ray
Powder Diffractonetry, John Wley & Sons, New York;
Bunn,., C. W (1948), Chem cal Crystall ography,
d ar 8186t Press, London; or Klug, H P. & Al exander,
L. Egofdi874), X-ray Diffraction Procedures, John WI ey
and Sons, New York. X- ray anal yses were perforned
usi ngu@metr adi ation on a Sienmens D5000 diffractoneter
or a {:l gps X Pert MPD. The X-axis in the figures
bel OW|§]5 theta and the Y axis is intensity. 30

w

B £ &

bs Di f f e¢cadtsilletscanni ng cal orinetry (DSC) was perforned
using a Mettler DSC820, a Mettler DSC820E or a Perkin
XRPD@P‘HEW‘BS@? i nstrunent, according to standard met hods,

Ofy_ E?xgc% descrl bed in Hohne, G W H et al
(13%& , ?g#{g%%ﬁal Scanning Calorinetry, Springer,
d-value Berthd spaciM@b26ibeh 3dQ28BveRETdISBRAI(pIB0 2bd Erystallbttice

Intensityreht | er Tol edo TGAS50, epq*@%ﬂtlfl’]ér Tol edo TG851 or a
WWE‘WIHDLIUIV( wayum=y rateof—t0C T
was used. It wll be apprec§| Jred 89 the skilled
10-25 person that crystalline f rgmgtr@ﬁ )corrpounds of the 5

i nvention may be prepared by an y wth processes
3-10 described herein and/or i J@Hg with the
1-3 Exanpl es bel ow, and may s (g%%gntl aI Iy the sane XRPD
diffraction patterns and/jor and/or_TGA
t hernograns as those disclosed herein. By "essentially
the sane” XRPD diffraction patterns and/ or DSC and/ or
TGA TGA tth@mwwan@rlcwlyml ude those instances when it
DSC i's Cld?@éreﬁtﬁa?@%atnﬂﬁl 0@&;} patterns and/or thernograns
(all ow ng Tor ex io error) that essentially
the sane crystal I [ ne form has been forned. Wen
provi ded, DSC onset tenperatures may vary in the
Examplesynge 5C (e.g. 2C), and XRPD di stance val ues may vary
on the last decinmal place. It will be
Prepara%%p?%?“&%%%ﬁ%rr&t he skilled person that XRPD
intensities may vary when neasured for essentially the
a variety of reasons

2 amers F Sxapt-e, eferred orientation. 15 1H
methyl¥vfo X 253 Sl antid geiger forned on a
ari an rcury or Vari an NI TY pl us 400, 500 or

600 spectroneters, operating at 1H frequenci es of 300,
400 500 and 600 I\/Hz respectlvely, and at 13C
! i 2rhyy ayllpropanedte MHz, respecti vel y.
I\/basurements vvere rrade on the delta scal e (8). Unless

ot herwi se stated, chem cal shifts are given in ppm
2-(4-AmvindghehyigetBalo¥ €y, 8Bminnl) end82ml conc HCI was dissolved in acetone and

cooled to 0°C. Sodium nitrite (5.6g, 8 1mmol) in 20ml water was added dropwise. The
temperature was kept under 0°C. After one hour, methyl acrylate (70g, 808mmol) and Cul
(1.6g, 8mmol) were added (<0°C). The reaction mixture was stirred at room temperature
overnight.

The solvent was evaporated and water was added. The water phase was extracted three

times with EtOAc, the organic phases were pooled and washed with water, dried (MgSOy)
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20 standard. Abbreviations |PA propan-2-ol DMSO
di met hyl sul foxide EtOAc ethyl acetate 25 DWVF
woOl2004diism88 hyl f or mam de  THE t et rahydrof uran MeCRGB2004/002576

acetonitrile MOH nethamy. TFA trifluoroacetic acid

30 NH4QAc ammoni um acetate NWVR Abbreviations t

triplet. WO 2004/ 113283, PCT/.GB2004/ 002578, .- s
and evapora wpder aefﬁta%msure_q %&a SREEPrO B E"B&Efi by s by oac
chromatigr?g{}ﬁﬁsmmﬁ@ﬁt% FHHOAS HRREbnE Vel ther purification

Iffracti on.d-va' ue the spaci ng between successive
by prepapativaHRILC fusingy gradisnt of GHLER/S7CHIGN v agerphasa cemtgining 0.1M

rel. 99, Definjtio .- vs_(very strong) 10 - 25
N, OAL ety Rk 5 S R M S a8 Y ety T A
"THNMR {( RIEONIY, @D 2i8¢ (8BHY,Y3135(ddPHD), diF5f @a 1), 3175%S,3H)] R4 (¢,

calorinetr Exanpl es Preparation of starting materi al
3H), 4.43 (t, 1H), 7.17 26, 4H)

(i) Methyl 3-(4-{2-[4-(benzyloxy)phenoxy]ethyl }phenyl)-2-chloropropanoate

Triphenylphosphine (2.4g, 9mmol) was added to a solution of methyl 2-chloro-3-[4-(2-
hydroxyethyl)phenyl]propanoate (2.1g, 8.5mmol) and 4-(benzyloxy)phenol (1.7g, 8mmol) in
20ml toluene under nitrogen atmosphere. The solution was warmed to 55°C and diisopropyl
azodicarboxylate (1.8g, 9mmol) was added. The reaction mixture was stirred at 55°C
overnight.

The mixture was allowed to cool and the solvent was evaporated under reduced
pressure. The crude product was purified by flash chromatography using a 80:20 mixture of
heptane and EtOAc as eluent to yield 2.28¢g of the desired product (yield 61%) as colourless
crystals.

"HNMR (400MHz, CDCL): 3.05 (t, 2H), 3.16 (dd, 1H), 3.36 (dd, 1H), 3.75 (s, 3H), 4.12 (3,
2H), 4.45 (t, 1H), 5.01 (s, 2H), 6.82 (m, 2H), 6.90 (i, 2H), 7.13-7.27 (m, 4H), 7.29- 7.47 (m,
5H).

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

Methyl 3-(4-{2-[4-(benzyloxy)phenoxy]ethyl }phenyl)-2-chloropropanoate (1.0g, 2.4mmol)
and dimethy! sulfide (0.9g, 14mmol) was dissolved in 60ml CH,Cl,. Boron trifluoride
etherate (2.0g, 14mmol) was added droppwise to the stirred solution. The reaction mixture
was stirrred for two days at room temperature. Another equivalent (0.4g, 2.87mmol) boron
trifluoride etherate was added and the stirring was continued overnight.

Water was added. The phases were separated and the aqueous phase was extracted twice with
CH,Cl,. The organic phases were pooled, washed (water, brine), dried (Na,SO4) and

evaporated under reduced pressure. Futher purification by preparative HPLC using a gradient
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15 2-{j244-H, d~yphen, |y )ethyllthio }-344-(2-{4-

I (met hyl sul f onXl ) oxylphenoxy} et hy) phenyl | propanoi c
waacebw/11§283 Met hyl PCT/GB2004/002576

2-chl oro- 3-f4-(2-hydr oxyd phenyl | propanoate 20

2- (4- Am nophenyl ) et hanol (11g, 8l mmol) and 32ml conc

orcrnclF s BB R S B0y 085 2o 5y B T

product@ﬁa@wqgasmgﬂ tenperature was kept under 0C. After

) one hour, hé,@ acryl ate éd@ 808mml ) and Cul

HNMR (400MHZgiRE1): 1A &, ARG I D, BRS (QaIDs 75 63 £10 (,
2H), 4.4(2’\/25?&% téﬁ@%{grpdﬁt% egﬁ\k;re 25 overnight. The

poraté ter was added. The water
(iv) Methyl@séhlov@s3-pk(2- a4 { @b tHyNigfonyl bxy@shenbt i efyDAbenyl Ipeopanoate
organi ¢ phases were pool ed and washed with water,
dried (MgSO4) WO 2004/ 113283 PCT/ GB2004/ 002576 -23
Methyl Zdldosvaq{d 24 ¢hydinsephenexiy)etbsl]] plicdsBiprapanddie (334uge 1.0mmol)

oduct _was purified by flash, chromatography usi
and triechyampine Qe GrmeD oo disialvR it 2l ehleiirdnne o povled o

o 5 P AR 510, PR 0L 0k
dropwise IThe mhixtugawas llofkgedrd @éiad:htrocﬁm Itfﬁh;dar&&ﬂﬁ) A&®r ﬁhomis |d1ch&brmethane
IHNMR ( 400MHz, CDC13) (g_} 3.15

was addegl, glae Weﬂzbs Wagheyigl(vr(ager lgrp])e) ,iNEqSO4) QIF.% eva]gor,i@d(qnder

reduced éﬂe}gur? { %zld( H%gfﬂ% xé ol ct X{/l?’éeq ﬂyl J phenyl
EINMR (20aMiHas OPChpahoasel [on IH), S sl piios aﬁs (0D 4 (. 38D, 414

(t, 25D, /ggngtl’ lﬁgﬁézg[&dﬁ% %%@2%7%%{7143{]7)%{1@% pr opanoat e

(2.1g, 8.5mmol) and 4-(benzyl oxy)phenol (1.7g, 8mmol)
in 20mL tol uene under nltrogen atnosphere The

s.)

—

(v) Meths { 2-ivh (honzylomy)phe Sty bithig Al apr opyl
azodi | at mmol ) was added. The reaction
meth x X yJet 1 0 te. .
ght. 15 The m xture

mas al l owed to cool and the solvent was evaporated
nder reduced pressure. The crude product

2-[4- (Bﬁﬁ@ylpﬁ)eh%@]erhaa%thl% (30ma ddgrapy medhyig-chigoe: A rur

(G BIES R A9  HRoLBDc 170 B s

carbonatéHINRng , 404 viin ]) vmﬁsdlveﬁ i3 44dl dry?IIMF &hdlsbirded ainddrhﬂrt;ro gen
3.36 (dd, 1H), 3.75 , 3H), 4.12 (t, 20 2H), 4.45
atmosph(,rfe atj_(p_er tq;nmattw:e OVSIINE t.6 82 (m 2H), 6.90 (m 2H),

ThelBvénfwad éVapéllJ'Qed uﬁd@rgredJceé %résgﬁre and the residue was dissolved in

toluene. The organic phase was washed (water, brine), dried (MgSQ,) and evaporated. Futher
purification by preparative HPLC using a gradient of CH3CN/5% CH3CN-waterphase
containing 0.1M NH4OAc gave 477mg of the desired product (yield 75%).

"HNMR (400MHz, CDCl ): 2.76-2.89 (m, 4H), 2.95 (dd, 1H), 3.09 (m,5H), 3.20 (dd, 1H),
3.53 (m, 1H), 3.70 (s, 3H), 4.15 (t, 2H), 5.06 (s, 2H), 6.91 (m, 4H), 7.07-7.24 (m, 8H), 7.31-
7.48 (m, SH).
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5H). iii) Methyl
2-chl oro-3-{4-[ 2- (4- hydroxyphenoxy) et hyl | phen |y
wopoapasmsat e 25 Met hyl PCT/GB2004/002576
3-(4-{2-[4- (benzyl oxy) phed®xy] et hyl
} phenyl) - 2- chloropropanoate (1.0g9, 2.4mvol) and
: 4110 . ‘) gs di ssolved in 60n

(Vghdmn * é Fate (2.0g, 14mmol) was
fﬁndbyhdﬁ&ﬁﬂﬁﬂﬁﬁ@_}ﬁ@}Hﬁwmﬁmh@ﬂbﬁmaﬂmﬁplutlon The reaction

m xture was stirrred for two days at room

t enperature. Another equivalent (0.4g, 2.87mvl) boron

L o L e

[(methyMHmﬂMaMBMyaaﬁymgﬁn@ﬂpmpmapd(ﬁg'ﬁng\ﬂmmxbi)amlﬂggnﬂ
e._qrgani ¢ phase re poo

sttomiee M GG oo LTS phases vere. pool o

3.8mmo¥NAGE @MU AE: P BSEY Bﬁstuﬁﬂﬁ B&fer RME bideab 'tl%nregé’uon The phases
preparative HPLC using a gradi ent WO 2004/ 113283

were sejpoi&BRDbE AQeR5Y ghase s @Ktraqmwlc%%tm&@mnrmm@ Hhe erganic

phases v?e%]g ?cll 2’91@8 |(I&Igg§1H4 & ar\é%fl um?ei_'%ﬁgc?élg{eﬁﬁc_{&’s' EeDdC13 ):
274mg ﬁ thedddsired prdducty; ﬂe,ﬁi 6%) wié‘l)btaﬁecﬁ& a(td&l 1H) 3.75 (s,
1HN1\/[R7(}_|§(§YI$IZQ§D%‘1]@> 7.9 -2.85 ((11, 6}1 Ma?h&?d 1H), 3 05 (, 2H)|_% 10 (s, 3H), 3.17
(@, 1H)2DB%2'(H{ ?Hfopan§2§1{1)4 4{\% rfﬁ'glﬁﬂ' &4 (@) 837 | PREN0X b tELEY,

7.10-7.22<(ohbH) 0- 3- { 4- [ 2- (4- hydr oxyphenoxy) et hyl ] phenyl } propan
oate (334ng, 1.O0mol) and triethylanm ne (303ny,
3. Omol) was dissolved in 20l dichl or net hane and

tenperathré ﬁwter‘z hour s di chl ormet hane was added,
the m xture was washed (mater brine), dried (Na2SO4)

Methyl 2 6 i ] -
T B Paspuson ey aiiay
ethyl)phsnxi]a:rgp@spateﬂ%yg 02nygol) s dn.ssglvedammrpb@ﬁ a'H)l migtuyejof THF

and Wat%r.saglg%tg%l’ed égb%ﬁ‘ ice{fayh ﬁﬂjé)n'(l tr%?dr‘éﬁbd_é il g&%‘%/gxﬁgﬁ ) (Wis addd: Water

was addé®tolifhe (daetian mixwuig )afee?d hdurd of Qirdihg af 1’@bﬁ1)te ¢rdrte "Kd-THF
épnethvlsquonXI)oxylphenoxy} et hyl ) phen tEro ano ate
was €vaj 1

1pied UBASTAGIUSRY PERSEHS PR apridus; vis acriiastw
e A T o ST RER s 21 s TSR s Regled

washed (v@egdmbrm@ s (Y ENEN) dnqaest@ssatamﬂ‘he arde pﬂtdﬁct(\imlﬁed using

o S R R L O 00 4 G

give 7418Y 6f fh @l@ilred product (yield 97%) as an oil.

rgchloric

'HNMR (400MHz, CDCl): 2.68-2.95 (mm, 5H), 3.05 (t, 2H), 3.10 (s, 3H), 3.17 (dd, 1H), 3.47
(m, 1H), 4.12 (t, 2H), 6.70 (d, 2H), 6.86 (d, 2H), 6.97 (d , 2H), 7.12-7.21 (m, 6H).

“CNMR (100MHz, CDCls): 33.8, 35.1, 35.5, 37.2, 37.3, 48.1, 69.3, 115.6, 115.8, 123.3,
129.3, 129.4, 129.9, 132.3, 136.2, 136.9, 142.8, 154.4, 158.0, 177.2.
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The sol vent was evaporated under reduced pressure and
the residue was dissolved in toluene. The organic
wohemia13s washed (water, brine), dried (MSO4pCamwB2004/002576
evaporated. Futher 25 purgdfication by preparative
HPLC usi ng a gradi ent of CH3CN 5% CH3CN- wat er phase
containing 0. 1M NH4OAC gave 477ng of the desired
product (y|eId 75@@ "HNVR (400MHz, CDC13 ): 2.76-2.89
( | 1 . 5H), 3.20 (dd, 1H),

245 (1. 2H), 5.06 (s,
[(methvl&lrlfonvﬁ)oﬁﬂ]pjlmox'éF@thVIVD}BﬂVIT'DrBéanbm acH), 7.31- 7.48 (m
5H). 30 WD 2004/ 113283 PCT/ GB2004/ 002576 -25 (vi)
Met hyl 2-f [2-(4-h d~ roxyphenyll)eth | ~}-3-[4- (2-{4-

T kb Y R RAPTOENY e ko
oxy]pheﬂez{yl}elﬁ]pbpimpbrt}myopm gdidl &tahyd:[}arehed)l):ﬁcﬁlt{ ehap@e¥ndrsmsing chiral

BT T S T .

acid 100?0be% %s Glge%pdﬁino@le%fﬁbé TAB dadBRERN O fak WREH 18 ﬁtéﬂ@eﬁﬁl £hd

5ng, 3.8mmol) were added. After 18 hours of
injected QtliOrth¢ c@umat 'Bie fivsselndaepeakovasivelleaserbaniddaV -detestadh Abeproduct

B RN T Y L R

[a]*p =918 disseviftkhé Misafibined ﬂﬂm@ﬁhﬁﬁlﬂft@gﬁz@ aldHedntiafeh aﬂtﬁ 64
pressure. io 274ng of the desired product (yield 67%

£/100mlwkke eftical rotationsvaameisured aHNMR (shgDtesodiopdu®)at 589 nm.

1 8 4 | P
N Rt e sy B R
4.17 (2H1 t)ls 4(6t(1H2ﬂ7+)73 56(3(}2 s§,B. 12@1115511?@ @)(57(2H§Jt) 26D-2.8. 39, ).,
- m Vi i -
[2 (4 Fydroxyphenyl)ethyllthlo
3-[4-(2-{4-[ (met hyl sul fonyl|) oxyl -
Eé@ggﬂ%%enoxylethyl)phenylIpropan0|c acid Methyl 2- {
(-)-2-{[7-@hirdbwsebhensl etisiyvhid B BH (R- {dHiGacthy Bulfehyldxyl-
_(nethylsulfonyl) ohenoxy }- ethyl)phenyl]propano
FE QYO RIAETNG A¢1s BREEd in 6.5n of a 7:1
n1xture of THE 20 and mater and cool ed on an
i ce-bath. Lithium hydroxide (9.4ng, 0.4mvol) was
(-)-2-{[2atHelleyiiroxppheny ety Ldldid G - [ e(2t {Hel (methgsilbonydioxylir e af t er

R T GT O N
temperafied. AekA G Hy 1Ml WM dane C 96' 9. Tﬁ@bﬁstaﬁﬁ@tld&@tﬁ{edpﬂ@ﬁe

was extract ed wth Et t he Organi c phases were
approximatelyetd-50 masiesd Thawsitey wals ﬂefnex)emlghu dtex(, yBOhaneldvas added

or at.e crude_product was purified. using 2 .
(0.5 m) B RIF oriSeliplee SRR sk BS-chER (B BT sideg with
ethanol @PDHA) HAWied id Mr WAt Phe product was a white dry crystalline powder
(98 mg), which corresponds to a yield of approximately 68%.

Example 2
(-)-2-{[2-(4-hydroxyphenyDethyllthio }-3-[4-(2-{4-[(methylsulfonyDoxy]-

phenoxy }ethyl)phenyl]propanoic acid piperazine salt
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give 74ng of the desired product (yield 97% as an

oil. 1HNWR (400MHz, CDC13): 2.68-2.95 (m 5H), 3.05
wOR00421H2833. 10 (s, 3H), 3.17 (dd, 1H), 3.47 ( RCT/AHER004/002576

4.12 (t, ZFD, 6.70 (d, 2H7.6.86 (d, 21-1), 6.97 (d,

2H), 7. 12 .21 (m 611). 30 13CNMR (100MHz, CIKHS):

()2 {[zléahsglr eng/%eﬂw@n@} Buabshigsengnion Vexi og 5.

7
ey kB (5 g OAAEZ S o)
room terhperamlm @} sodutjos-off pipedazine (1 molar equlvalent) in ethyl acetate was added

slowly. ’gls:l QfOEchavgals Icg ﬁ%g?béy flélfratelglg é))glvef 2{] ¥1per%91%g alt Qr)gﬁ?&ot
hydroxyghe{r{ Be ﬁl]hﬂ@}f Mw@q @é{tﬁ&hﬁﬂlfdnbl)@xy}]pﬁeﬂoﬁy fehyl)phenyl]-

yl sul fonyl)

PIOPaHOW}q@henoxy} et hyl' ) phenyl ] propanoi ¢ aci d was separat ed
into its enantioners using chiral chromatography. A
Chi ral pak AD JDB01+ AS003 (336 x 100 mmi.d.) and

ExampleBhanol /form c acid 100/0.01% was used as nobile

i ssolved._in ethanol and
ethylsulfonyoxy

p_henoxﬁ%%ﬁ%ﬁ%ﬁ !ﬁ&%aﬂt’)\{c Q&H%@g@ﬂm&:—@aﬁ product to (4.1 g) was
0 'ne an enantironeric purity >99% The opti cal

A repeatrafteatinple 2iag vking holu¢s dsahe §olydnp @dye=a pipd@atige enls@fdk)f%b’l ~(4-

nydroxygheyDeRp BT Urne: gt reansy rdbP SrPaae s abif "o

propanoféééﬂ ng the sodiumline at 589 nm 1H NMR (500 Mz,
CD30D): 7.17-7.22 (6H, m, 6.99 (2H, d), 6.94 (2H d),
6.69 (2H, d), 4.17 (2H, t), 3.46 (1H t), 3.16 (3H,
3.13 (1H, dd), 3.05 (2H, t), 2.69-2.88 (511, m.
Example 1 (-)-2-1 [2-(4-h d~yphenyl)eth Ily thio
A solutipn 8f {rid¢HydrokdmiettyBinkeyhydathine i43%G oY i ethanol (40 ml) was added
phenoxy}.et hyl ) phen~ IIFropan0|c acid t

dropwisg,yith stgripg )to zn{eﬂfa;zol(S@ lﬁg@ar(%%ﬁaﬁér{;)r% é&h{fﬁ R %’Pﬂ]enﬁ)ethyl-
]tth}—3} hg%gﬂﬁ&%tkgﬁyifé@o%jp pan0| Eﬂ)@?ﬁ%ny ]fr%panosc acid (1 96g, 1.0

equlvalﬁtsﬁ 3023r€r The setutidn@vas (strréd overnight andahen ztlm'madrtabmrate over
rt-butyl am ne was adde 1 eq,,26 |). The
24h. A mtg selid ¢rysaklised. sHhe visge S&ﬂlt(dé?YaS Sh’ﬁfﬁ‘?do% 808P §Orz¥6 hsad then the

solvent g}aﬂangﬁra\s\%ﬁgsa Ogr&}égé' y’l(‘%@lgsd nﬁé rﬁé‘f@l{hﬂé Wit sgﬁk?%fa% ?91’131

polymonphmﬁi(éé?.—{ [E;](ﬂgigﬂmxgphmlyd:)ﬁﬁlﬂ] thlics} - Svp4 €2~ f{44[(rg¢thy131dfqﬁlyﬁnxiy]-
et hano e r
phenoxy At BEhebyHRE aPo A Hisbvdronputs e ylepnd, 1 D st

powder (98 ng), which corresponds to a yield of
approxi mately 68% Exanple 2
Example 5

A solution of anhydrous (L)-lysine (515.0 mg) in ethanol/methanol (60 ml, 40:20) was added
dropwise, with stirring, to an ethanol solution (20 ml) of (-)-2-{[2-(4-hydroxyphenyl)ethyl]-

Exam g

thio }-3-[4-(2- {4-[(methylsulfonyl)oxy]-phenoxy }ethyl)phenyl]propanoic acid (1.82g, 1.0
equivalents) at 25°C. The solution was stirred overnight and then allowed to evaporate over
24h. A white solid crystallised. This was designated as Form 1 (-)-2-{[2-(4-hydroxyphenyl)-
ethyl]thio }-3-[4-(2-{4-[(mmethylsulfonyl)oxy]-phenoxy }ethy)phenyl]propanoic acid Lysine,
1.0:1.0 salt.



(-)-2-1 [2-(4-hydroxyphenyl ethyllthio

}-3-[4-(2-14-[ (et hyl sul fonyl )ox 11-- 30 phenoxy
woebdalizzshenyl | propanoi ¢ aci d pi perazi ne salt YOI/GB2004/002576

2004/ 113283 PCT/ GB2004/ Q0KR76 -27 (-)-2-{

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

FGRBIGBMEL Nyt TBREAJR A i 6147 FUTRA 938 g or 3 days a
25°C anqI REOhY Shite R0l Qﬁ% fifGel @ff%n& QirariZh) T8l Wﬁlﬂ’}%]ld was designated

nperature. A solution of piperazine (1 nolar
as Form éc{@%%@[?e(r#l)ydlrmy@hmyl)e&qﬂﬂad) b3v[/é{2€(de[émieth3]smhquyl)oih]e
s col | ect, ratjon to give a
Phenoxyg?'ﬁgﬁéﬁn @amm?aslggw{%@ ‘MQSH dr oxyphenyl ) et hyl ]
s Examplé §i 0 -3-[4-(2-{4-

nmet hyl sul f onyl ) oxy] henoxy}ethy phenyl ] - propanoic
(-)-2- {[Za(drmdr@whmﬁ)eﬂly@ﬂ)lo }23ﬂ[4 sz{Gi[Cme M@mfh)pxy th |1~

s by Pl B L G DO o 5B  gne 10
ml) in a Rfun@ %3P ladk. b&dam@t}ﬂﬂnin@ |(@| PRy, mﬂxhﬁlog@basemso@a&m zﬁsmall

plpera2|ne salt of {2 (4- h droxyphenyl% eth
portion qfjipeshyleny ¢hloride. @4nl) EaJQ H"9 uglgpfm@,s,g Jeshtg thsrie ottom ask.

o e sond 0 DGy ASERAN 0y A RTRL e oy

remained. I(Thetdnpstads wad Bolaked twalltradeleahd d:l‘[edmmdsxevacmmmho give |Or25|ggy1e1d

46 % offg %g_zﬁtgg}y o )y@yggh%o} Id- 2 s {dedsisdifonyhoxyl-
phenoxy]g%éﬁig?%%eéggélio gnc{léla&&% tglélrﬁjﬁ@éﬁh) oxy] - phenoxy}

propanoi ¢ aci 96g, 1.0 equivalents)
Propertie¥ 25C. The sol ution was stlrred overni ght and then
s 1) Exa ! al | oped to. ev?oorate ov§r H :ﬁ . |tersol o thio }-3-[4-

0 l Qpertic - -{ 4-113
(2-{4- [(ﬁl@t‘th%&]f&h\ﬂTvaTﬂh@ﬁbivh@thvﬁﬂ{eﬁeﬂbro\bﬁﬁn@M@QOr ated to
dryness. The resulting crystalline white solid was
DSC shoyyngqneend Bleymoriraneixtrapglated opset temperature of ca. 105°C. TGA

st G TR A i mpe

sample 1@5}5 givk ra'hgéﬁéy eItk I0-peRA10 Y ﬂl@pﬁﬁ'/razhecbaﬂt o8 (sa-{[2- (25
A sol uti'on of anhydrous ( lysine (515.0

20 hydroxynbgnnBﬁtIHl]HaqmbB1[ﬁéiﬂér{6netbﬂ@ulfﬁnyl)@@y]2 gnogy ety iphgnyllpropanoic

acid (ob%‘ge@\ﬁysxfa}s éﬁ’zth%‘ fa%ﬁﬂélég ﬂ)%ger: é@dy&#éﬁétPW% ??Jeﬂet alngﬂrzédg'gy XRPD

and the telsnles}ard tdbdlaed Helow and are shown in Figure A.
4-[ (et hyl sul f onyl ) oxy] - phenoxy} et hyl ) phenyl ] pr opanoi ¢
acid (1.82g, 1.0 -equivalents) at 25C. The sol ution
was stirred overnight and then allowed to evaporate
over 30 24h. A white solid crystallised. This was
designated as Form 1l (-)-2- { [2-(4-hydroxyphenyl)-
ethyl] thio }-3-[4-(2-{4-
[ (et hyl sul f onyl ) oxy] - phenoxy} et hyl ) phenyl ] pr opanoi c
acid Lysine,




1.0:1.0 salt. WD 2004/113283 PCT/ GB2004/ 002576 28
Form 1l (40ng) was slurried in IPA/water (1.17 m | PA,
wO0.208/m28%at er) for 3 days at 25C and then thecwaB2ent/002576
solid was filtered off am9-air dried. This white solid
was designated as Form2 (-)-2- {
1 [2-(4-hydroxyphenyl)ethyl]thio
3 }-3-[4-(2-{4-[ (et hyl sul fonyl ) oxy]
] phenoxy}ethyl ) phenyl ] propanoic acid Lysine 1.0:1.0
j salt.. 5 Exanple 6 (-)-2- {
« 3 [2-(4-hydroxyphenyl)ethyl] thio }-3-[4-(2- {
3 4-[(nethyl sul fonyl)oxy] -
» 4 phenoxy}ethyl)phenyl]propanoic acid (0.42g, 0.81 mol)
3| was dissolved in ethyl acetate (10 m) in a round
o 3| bottgm flask. Adapaptylam ne (0. 123g, 0.81 nmol) was
3 dissolved in a gnAl portion of nethylene chloride (2
=3 M) gnd the sol ut|oph was added to the round bottom
j| flask. io The srluew was sl owy evaporated at room
o4l tenperature untll ohe quarter of the solvent
3\ remaipned. The cl >t1”s was isolated by filtration and
» 4| dried under vac ‘ d give 0.25g, yield 46 % of
il (-)-2-{[2-(4 hi' i h“hen |Yethyl]thio}-3-[4-(2-{4-[(me
=3\ thyls Ifonyl)o<!lI h,enohy} ot hyl ) phenyl ] propanoi ¢ acid
J| adamgptyl a ne Bl Prn-er||e 15 1), Exanpl es of
© 3 yprijope IeS of <1 nal dziih . ‘ 4-

E ’l Prl 1 g“‘
ERR e TR |~0 }- -1 4+ -{-

Lin (Cps)

! endothewh1MAth an éxtrapolatéﬂ onset teﬁperature of
ca. 105C. TGA showedTgewi§ht | oss of ca. 0.4 %ww

Figure ppﬁ%mglﬁ@ én%ffggpe%&e%ﬁ'df%')& {[?D@él{yaﬁngph@iﬂ)efhgg&ﬁ@p?,q4-(z-

a hi mel ting poin Crystals of

{4-[(methiysetazylvey kbroxyfethy)plpnyl] prepgubiQgrid
hydr oxyphenyl )ethyl Jthi o
}-3-[4-(2-{4-[ (met hyl sul fonyl ) oxy] phenoxy

d-value & '“t%#é@“;k”,ﬁ'vlep;‘n’ﬁ??,?i by ot her vaye) were anal yzed by

(Angstr B and|the results are tabul ated bel ow and are
shown in Figure A. WD 2004/ 113283 PCT/ GB2004/ 002576

206 ,2%00 00 70 6D 0)

12.2 S

10.3 \i4

6.8 m

6.1 \i4

5.4 w

5.3 m

5.2 8

4.86 m

4.67 8

4.60 \

4.37
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- Scale Figure A, XRPD pattern of piperazine salt of
WO0-2)0421§282- ( 4- hydr oxyphenyl ) et hyl ] t hi 0} - 3- [ 4- ( BET/GB2004/002576

{4-[ (et hyl sul fonyl ) oxy]q8penoxy} et hyl ) phenyl ] pr opanoi c

acid d-value intensity (Angstrom (rel) 20.6 w 12.2

s—3+0—3—n 6.8 M 6.1 w 54w 53 m 5 2s 4.86m

429 4. B7 s 4,60 w 4.37 m WD 2004/ 113283

403 PCIL GB200%/ 002576 -30 4.29 w 4.23 s 4.06 w

4.06 W

3.99 m

3.57 W

3.45 W

3.12 A

2) Examples of properties of tert-butylamine salt of (-)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-

[4-(2-{4-[(methylsulfonyloxy]-phenoxy }ethyl)phenyllpropanoic acid.

DSC showed an endotherm with an extrapolated onset temperature of ca. 123°C. TGA
showed a weight loss of ca. 0.5 % w/w between 25-80°C and ca. 2.5 % w/w between 80-
125°C. DSC analysis repeated on purer sample may give a higher melting point. Crystals of
the ters-butylamine salt of (-)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-[4-(2-{4-
[(methylsulfonyl)oxy]phenoxy }ethyl)phenyl] propanoic acid (obtained by way of the
examples above and/or by other ways) were analyzed by XRPD and the results are tabulated

below and are shown in Figure B.
Figure B, XRPD pattern of fer¢-butylamine salt of (-)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-
[4-(2-{4-[(methylsulfonyl)oxy]phenoxy }ethyl)phenyl]propanoic acid



wddo@xysisaen | |
Dozy] - phenoxy} et hyl

3.99 m 3.57 w

properties of tert-butylam ne salt of
ethylthio 1-3-

an endot herm wi

3.45 w 3.12 w 2) Exanpl es of

(-)-2-1 f2-(4-h

f4- (2-{4-f (et hy PeuidB2mMAI002576
phenydil-pr opanoi ¢ aci d. DSC showed

th an extrapol ated onset tenperature of

ca. 123C. TGA 5 showed a weight loss of ca. 0.5 %ww
=3 betweeh 25-80C and ca. 2.5 % w w between 80- 125C. DSC
=+ analysils repeatjed on purer sanple may give a higher
wd melting point. [Crystals of the tent-butylam ne salt
- of (-)12-{ [2-(|4- hydroxyphenyl)ethyl]thio
}-3-[4{(2-{4-

=73 [(rmethyl su] fonyl)oxy] phenoxy}ethyl)phenyl] propanoic
w3 acid (¢btained|by way of the exanples above and/or by
w3 Ot her ys) re anal yzed by XRPD and the results are

7,3 tabulajed to teI-M/End are shown in Figure B. Figure

€ § B, XRPD pattefr o rt-butylanine salt of (-)-2-{

574 [2-(4- ren I) hyl]thio }-3-
"3 [4-(2-4 Ry ‘onyl)oxy]phenoxy}ethyl)phenyl]pro
@ 3§ panoic 20m4 113283 PCT/ GB2004/ 002576 -31 13
o3 150 14 10» hﬂO imWwo 70 60 50 40 00
o2 10 'VFi ob Dt 40
o."'I""I T LN S B L L S L B L N S LI L DL R N RNNLENNL IR IR DL

2-Theta - Scale

d-value  |intensity

(Angstrom)|(rel)

12.6 W

10.6 m

10.1 \&)

8.0 W

7.8 W

6.1 \u4

6.0 W

5.9 s

5.3 \&]

5.04

4.86

4.66 S

4.38 \4

4.29 m

4.20 \




10

2-Theta - Scale d-value intensity (Angstrom (rel)
12.6 w 106 m 10.1vs 80w 7.8w 6.1 w 6.0w
w6 .200451132833 vs 5.04 w 4.86 w 4.66 s 4.38 wpC#/GB200%002576
4.20 w WD 2004/ 113283 PCI3XB2004/ 002576 -32 4.09 s
4.04w 3.99m 3.92 m 3.89w 3.81w 3.73w 3.59 w
H4—m—3736 m 3.27 m 3.10 w

4.09 s

4.04

3.99

3.92

3.89

3.81

3.73

3.59

3.44

3.36

3.27

3.10

2.93

2.88

2.79

g S 4 2| Bl B| B| 2| €| €| €| B| B| €

2.24

Standard XRD measurement conditions for figures C, D and E

Samples are spun at 30 rpm to improve counting statistics. X-rays are generated by a:
‘copper long-fine focus tube’ operated at 40kV and 40mA, wavelength of X-rays - 1.5418 A°.
The data for each sample are obtained using the standard scintillation detector. The
collimated X-ray source was passed through an Automatic Variable Divergence Slit set at
V20 (20mm path-length) and the reflected radiation directed through a 2mm anti-scatter slit
and a 0.2mm detector slit. Each sample is exposed for 4 seconds per 0.02° 26 increment
(continuous scan mode) over the range 2° to 40° 26 in theta-theta mode. N.B. Running time
for each sample is thus 2 hours 6 minutes 40 seconds. Note that the secondary soller slit is left

in position.
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2.93w 2.8 w 2.79 w 2.24 w Standard XRD

nmeasurenent conditions for figures C, D and E Sanpl es
waneodgpses3at 30 rpmto i nprove counting stati SPCTAB2004/002576

X-rays are generated by a33- copper |ong-fine focus

tube' operated at 40kV and 40mA, mavelength of X-rays

amples & perties of tois(hydroxymet ethylamine sa, -1
hydroxy%ﬁ’éﬂyl)@ﬁ&ﬁﬂﬂ@:—?:ﬂ’;#— YT GRet §ul Héﬂbbt henyl]propanoic
) utomatic Variable D vergence |t set a (20mMm
acid. path-length) and the reflected radiation di rect ed
DSC: through a 2mm anti-scatter slit and a 0.2nmm detector
slit. Each sanple is exposed for 4 seconds per 0.02 20
Dscem&ﬂﬁﬁﬁﬂﬁﬁépzigﬂﬂiinUOUS scan node) over the range 2 to
40 20 in theta-theta node. N.B. Running tinme io for
TGA: each sanple is thus 2 hours 6 ninutes 40 seconds. Note

soller slit is left in position.
weight g S5t e oS IR Ry 200 064 02576 - 95 3) Exanples of
we1ght19§s01|@©r1t65@<§—06 2Log Gfdp d~ymet hyl) net hyl amine salt of
(- H 2-(4 h dy roxyphenyl)eth 11~
th|o} 3-f4-(2-{4-[ (et hyl sul fonyl ) oxylphenoxti}eth 1)p
henyl | propanoic acid. DSC. 5 DSC endot herm onset =

" 115C TGA: weight loss 25-100C = 0.1 %ww wei ght

| o4s 100-165C = 0.2 -%ww |IW ON SW 7W 6W C SSW
200 C

600

Lin (Counts)
g

400

I et o e e e e e S s e e e S R S S S S S S s Mt B B S S it B S S
2 10 20 30

2-Theta - Scale

Figure C , XRPD pattern of tris(hydroxymethyl)methylamine salt of (-)-2-{[2-(4-

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

d-value  intensity

(Angstrom) (rel)
14.7 Vs
7.4 Vs
6.0 Vs
5.8 ]

5.0 vs
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Figure C, XRPD pattern of
wonrbe(ihyss oxymet hyl ) met hyl am ne salt of (-)-2-PLRAB2004/002576

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

[ (et hyl sul f onyl ) oxy] phenoxy } et hyl) phenyl ] propanoic
48 aci\% d-value intensity (Angstrom (rel) 14.7 vs 7.4
: vs 6.0 vs 5.8 s 5.0 vs WD 2004/ 113283
4.4 PCY GB2004/ 002576 - 34 4.8 vs 4.4 s 4.3 vs 4.0 s

3.9 s 3.7 vs 4) Exanples of properties of |lysine salt
4.3 of ¥8-)-2-{ F2-(4-h ddroxyphenyl)eth | thio }-3-F4-(2-
40 {4-f (met hyl sul f ony) oxyl phenoxy} et hyl ) phenyl | pr opanoi c
' aci®d. Form1 5 DSC. DSC endot herm onset = 155C TGA:
3.9 ]

3.7 Vs

4) Examples of properties of lysine salt of (-)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-3-[4-(2-

{4-[(methylsulfonyDoxy]phenoxy }ethyDphenyllpropanoic acid.

Form 1

DSC:

DSC endotherm onset = 155°C

TGA:

weight loss 25-100°C = 0.6 % w/w
weight loss 100-165°C = <0.1 % w/w

Lin (Counts)
g

LI e T S AR Nt D e St e B e e e S B B S B St D At Mt S B B SR B B S
2 1 2 2 4

2-Theta - Scale
Figure D , XRPD pattern of Form 1 of lysine salt of (-)-2-{[2-(4-hydroxyphenyl)ethyl]thio }-
3-[4-(2-{4-[(mmethylsulfonyl)oxy]phenoxy }ethyl)phenyl]propanoic acid



wei ght | oss 25-100C = 0.6 %ww weight |oss 100-165C
=<0.1 %wWw 10 Im em O 7m 00 QC Vno 40D tm
waQoRA13834 2- Theta- Scal e Figure D, XRPD patt ePQTaEB2004/002576
Form 1l of lysine salt of-35-
(-)-2-{[2-(4-hydroxyphenyl)ethyl]thio}- 3-[4-(2- {
4-[ (et hyl sul f onyl ) oxy] phenoxy }
d-value ot HyER§ItYeny| | pr opanoi ¢ aci d WD 2004/ 113283
2004/ 002576 -35. d-value intensity (Angstron
(Angsud(%f‘;g{‘e) 5.4vs 5.0vs 4.5vs 4.3vs 4.1vs 4.0 vs
5.4 3. %svs 3.6 vs Form2 DSC. DSC endotherm onset =

50 159V(é‘, TGA:
4.5 VS

4.3 Vs

4.1 Vs

4.0 Vs

3.7 Vs

3.6 Vs

Form 2

DSC:

DSC endotherm onset = 159°C
TGA:

weight loss 25-100°C = 0.5 % w/w
weight loss 100-165°C = 0.2 % w/w

700 —

Lin (Counts)
8
1 !

@
8
H

[ I et Bar Sas Ena S S B By R M St et I I e S et A NS S S B B S R D S S B B B S St M Mt It St
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5 weight [oss 25-100C = 0.5 %ww weight |oss

100-165C = 0.2 %ww 7W6W 500 N 4W C 0 300 207
waQho4/1@3282 10 20 30 2- Theta- Scal e WO 2004/ 113P8B/GB2004/002576

PCT/ GB2004/ 002576 -36 Figeite E, XRPD pattern of Form

2 of lysine salt of (-)-2-{

Figure b X NSHBEHF %ﬁvﬁfo%?éﬁ%#e%ﬂf%é@ﬁﬁ?5<%ﬁ&ﬁgﬂ‘r"]‘/slﬁe&efaﬁ%wém°}

3-[4-(2- etld1MRou g b bky}etyDplstypidpaasRlatid. 21. 3 vs
1t w[@ﬁvlgr ?) ﬂl]gﬁb‘i\ 4 ZB? yll-@4 132 vs Bi ol ogi cal

d-value actintensity 5 The activi ty of the conpounds of the

An in%(erlti on is denonstrated in the assays described in

(AngstreppiE9ih51821. WD 2004/ 113283 PCT/ GB2004/ 002576 - 37

213 O ajgs

12.9 Vs
7.7 Vs
7.1 Vs
4.7 Vs
4.2 Vs

Biological activity
The activity of the compounds of the invention is demonstrated in the assays described in
WO03/051821.
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1. Atert-butylamne salt, a piperazine salt, a
choline salt, a tris(hydroxynethyl)nethyl- amne salt,
wa bogitsms3sal t or an adamantyl am ne salt of (- PERGB2004/002576
[ 2- (4- hydroxyphenyl )ethyl3thio }- 3-[4-(2-{ ‘
4-[ (met hyl sul f onyl ) oxy] phenoxy} et hyl ) phenyl ] pr opanoi c
Clai acid. 5 2. Asalt according to claim1 selected froma
=S ¢ ot _hutyl anine salt, a piperazine salt, a choline
1. Stdhrio@Ylathihd ok RpHersnRERY diolBs b, aMidfBy&akyméhyl)methyl-
-)-2-{ [2-(4-hydroxyphenyl)ethyl]- thio )
amine sglt, 31ysing lt{or-ap pdaminylemitesaliof dxwi-mi%wobogd}@mymyé}@&wﬁrchm}-

s+ (IR optByP s Behe PIBRARE L, “L2cr i ng
to claim1l which is a piperazine salt. 5. A salt

according to claiml which is a choline salt. 15 6._A
2. A g3l acgp gﬂon:éaqxbl selestash flompif¢Fbptylamine salt, a piperazine salt, a

- [ j [ A, :
ol S ) TR WSR2 PRy fens e
thio }-3-Bla(2t { 4l oetidisuifoh gl adydplendxywikihyh phenypropdasmatigl am ne
salt. 9. Asalt as clained in any one of clains 1 to 8
whi ch may be a solvate, a hydrate, a m xed
3. Y Qéc%{diﬂéj{o?’élaﬁm PRLRAION ¥AL ButPlandit @fhydrate. 25 10.
A pharmaceutical fornulation conprising a conpound
according to any one of clainms 1 to 9 in adm xture
8

it har.maceut.i cal accept abl e adjuvants, diluents
4 A ORI TR S EBRAE B g or
preventing lipid disorders (dyslipidem a) whether or
not associated with insulin resjistance conprising the
5. Aawf ercerding fogtainf I whichipeahdingselér ding 30 according
to any one of clains 1 to 9 to a mammal in need
t hereof. WD 2004/ 113283 PCT/ GB2004/ 002576 -38 12. The
6. Alsslt adcoadig® tpaaindl abhrish ag(iydrenyymening)madthylbaimes sdlt. t 0
9 in the manufacture of a nedicanment for the
treatment of lipid disorders (dyslipidem a) whether or
2] any : o 4 i stance. 5 13. A
7 %@?ﬂ%ﬁﬁg?m?ﬁgg?ﬁ%gGggmgggdzﬁ?%%%ltype 2 di abetes
conprising the adm nistration of an effective anount

s RoRRre el TP dopt SR RS o

conmposition conprising a conpound according to any one
of clains, io 1 to 9 conbined with another therapeutic
9. Ageatit ast ¢laimedsin pagfome of plaime 1t okt may beliaslerés, ¢ hydrate, a

. soGgiated withithe develo nt and progress of
mixed sG5 A ELTE A Ot E R RS TBER el o
10. A pharmaceutical formulation comprising a compound according to any one of claims

1 to 9 in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers.

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

according to any one of claims 1 to 9 to a mammal in need thereof.
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hyper | i pi daem as, dysli pi daem as, di abetes and
obesity.
WO 2004/113283 PCT/GB2004/002576

-38 -
12.  The use of a compound according to any one of claims 1 to 9 in the manufacture of a
medicament for the treatment of lipid disorders (dyslipidemia) whether or not associated with

insulin resistance.

13. A method of treating or preventing type 2 diabetes comprising the administration of an
effective amount of a compound according to any one of claims 1 to 9 to a mammal in need

thereof.

14. A pharmaceutical composition comprising a compound according to any one of claims
1to 9 combined with another therapeutic agent that is useful in the treatment of disorders
associated with the development and progress of atherosclerosis such as hypertension,

hyperlipidaemias, dyslipidaemias, diabetes and obesity.



