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Phar maceutically useful salts of carboxylic acid

derivates Field of the invention 5 The present

invention relates to certain novel salts of

(2S)-3-(4-{2-[am no] - 2-

oxoet hoxy} phenyl ) - 2- et hoxypr opanoi ¢ acid derivati ves,

to processes for preparing such conpounds, to their
Applicarti ty in tredstragenédadBal conditions including

l'ipid disorders &d s&%Pigenias) whet her or not

associ ated wit A4 §3erdis st ance and ot her

mani f est ati onsg@bged he metabolic syndrome, to nethods

for their therapeutic use and to pharmaceutical 10

conmpositions containing them Background of the

i nventi on The netabolic syndronme including type 2

di abetes nellitus, refers to a cluster of is

Titlérani f estations | nqimhmemibw&ldgeﬁlml&tﬁ%@b&@ﬁ acid
acconmpanyi ng hypert nsul T naent a, possi bly y
di abetes nellitus, arterial hypdexivates on, central
(visceral) obesity, dyslipidaem a observed as
deranged | i poprotein levels typically characterised by
el evated VLDL (very low density |ipoproteins), snal
dense LDL particles and reduced HDL (high density
Refqreiggpr ot ei n)  EQWY8nt ¥&Li ons and reduced fibrinol ysis.
20 Recent epidem ol ogi cal research has docunented that
individuals with insulin resistance run a greatly -
i ncreased risk of cardiovascular norbidity and
nortality, notably suffering from
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nmyocardi al infarction and stroke. In type 2 di abetes
mellitus atherosclerosis related conditions cause up
woaoB0%Y9sk all deaths. 25 In clinical nedici nePCISEZ0#/800964
awar eness of the need to increase the insulin
sensitivity in patients vmlh the netabolic syndrome
and thus }o Sorre t , .
conS|deré Panaceniicaly, . v S—of
at heroscl erosi s. However, currently this is not a
uni versal |y accepted diagnosis with well-defined
Fieldtod thedawnt®napeut i ¢ i ndi cati ons. 30 Co-pendi ng PCT
appl i cation No. PCT/ GB02/ 05743 di scl oses conpounds of
formula A WD 2004/ 110984 PCT/ SE2004/ 000964 -2- O -
The(geE$2ht Avel¥iod r€latds @lcertuid Bo¥R] sltsdfaR6)-B-(4+{ R $arhino]-22 and
optical isonmers and racenates thereof,
oxomaﬁyﬁﬁélwl? gxsthaxynropapia Brid deayptes, 1 precsssss for preparing such

coffE AR L QiR sy Iy s
(dy@fpﬂidﬂhaﬂ) athetheaot hotatseutiatad ejth dnssilif frenistime aad pthet maniféstations of

‘PPARs see s T. MWIIson et al d em 2000,
the by > sypspgme, 1 gacghads Aprotied hesgnettie Ao Dpmacoutcal

n{ﬁo@ﬁbﬁ@@oﬂ%ﬁﬂﬂ thgns associated with insulin
esl st ance %em fic pharnmaceutically acceptable
salts of conmpounds of the formula A are not disclosed

in PCT/ (B02/05743. Further, no information is
Eﬁ%ﬁ%@égggﬁﬁﬁiﬁgé8¥lon to how crystalline forms of

conpounds of the formula A, and particularly salts

thereof, may be prepared. The conmpound in which nis 2
The;j Igetpré}%Sb’é@lan!@ inguding typecbdiabetes mallites. sefens i p elusico Al
margf?svﬁégﬁls’ mE 'dl%g G4 %l:Jrqu Erlc‘ce%lﬁy ml%ggy %B%}%lfﬁls&%aemm possibly

use I n p ar rraceu

typel D aiabétes ﬁleﬂhﬁﬂ art&xalﬁltyper&mﬁmdcérmral evigteralvatichivse d9fliphitlacsnia
ound which has hysi cal., and chem cal properties

obS@rui% aflesangsd 1W§qut€ﬁn ﬂsﬂ*{ﬁMﬁ@é@HM ¢haracterisedy gleyveiad VLDL (very low
den@lh% lﬁggr]ptroctef?@% SmiR ‘a@nste‘ilﬂ[ PR R s 28 teiulhd BDTAMY:h density lipoprotein)

unter-
concentrations and reduced f1br1noly51s.

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

cause up to 80% of all deaths.

In clinical medicine there is awareness of the need to increase the insulin sensitivity in
patients with the metabolic syndrome and thus to correct the dyslipidaemia which is
considered to cause the accelerated progress of atherosclerosis. However, currently this is not

a universally accepted diagnosis with well-defined pharmacotherapeutic indications.

Co-pending PCT application No. PCT/GB02/05743 discloses compounds of formula A
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However, nost were unsatisfactory for one of the

follow ng reasons. A salt could not be 15 forned in
woheodgiabdsd state or if fornmed the salt was anoPOSES004/000964

with a low glass transition tenperature. In the

formul ati on of drug conposﬂt?ons, it 1s inportant for

the drug substance to be imha form in .which it can

be conveniently handl ed and]|processed. This is of

i mport ange sPt only from_-2Q tHe of viéw of

obt ai ni ( é{_Tblable ma process,
but al so \kr= the poi i ew of guen!

@, OH
manuf act ure of pharmaceut| cé‘l" formul™at’I ons” conpfi si ng
the active conmpound. Further, in the manufact

lre of
drug conpositions, it is inportant that a relidble,
reproduci ble 25 and const antApl asma concentration

rofile of drug.is.provi dfoIIo ni strat
Whe?eén Bis hat 2 apd 08@% ;ﬁ%glgrs @ﬁ;gﬁ:qmqtgp @%P? QH]Wgutmahy acceptable
L
PPA@M sBofpesixisoaiproldfetAdrictigated recspt(md (cﬂoxpﬂoeammw the PPARs see

WO 2004/ 110984 PCT/ SE2004{988£(§67§ abI e qf beeﬁg
T. MoW¥illsan ¢tell yJ Mg ey o0, Ml eﬁ% qq%cgm $ are; tive in
treaﬂ\ﬁcﬁt_r%%lcﬁno% AR {2 fh i {Jﬂﬁ‘i'efsis%% Sﬂ%@iﬁG%hhﬁnécB\@uéhﬁ&'aE&aptable

physi co-chem cal characteristics (e
saltsxffeﬂmpahndsmf[lhs farmmig Adlwmttdys,cldsy@ noB@BfﬁB;QQp’@Mdﬁd Further no
sol ubi |'i eover, it rtan 0
infogBR o5 PG RO ey Fap T @ oot o df fprmata A
and ?ﬁx’h@ulaﬁj? sQl@sSt‘ﬁle@oP mégn?e Oﬁrglbalré& A HRROEPBuN inl wiBR he€ 28k @repared as
typically, if a can be readily obtained in
the freesacabirethisf apphicatime Howsver, @msatﬂr@@msls& asyrpEpang isrthys not suitable

for %g\élgs aﬂg-x Lgag%l g?mﬁ.]l VI dgtﬁl‘lh%rﬁﬂg% ?ﬂ’e@%ﬁ%tf G9e& R)fr 'd%nvatlve of this

comPbaidWARUHaE phydicl Bhd a’idnﬁﬂéi prépetics subrasle f@lusald pharmaceutical

solubility profile. Description of the inpvention 15
fonmﬂ@ncms eAEPDISNEATIAgA tq)pr@du@es@ta VGBI aifereneequatpr-ions.

r
3 gé?&g W%Fe dlg%xﬁsfgcgow éx?é J@ﬁ\% g(?lovﬁ?é reasons. A salt could not be

fornﬁé&ﬁh 1R ﬁilialcpsate Br {f4ornZed thexalt ¢2s pherphbet With } dow igiss transition

2- oxoet hoxy} phenyl ) propanoi ¢ acid; an L-arginine salt
tempRTafuPss) - 2- et hoxy- 3- (4- { 2- [ hexyl ( 2- phenyl et hyl ) ani no- 2-

In the formulation of drug compositions, it is important for the drug substance to be in 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—viéble 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 preferably be
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20 oxoet hoxyphenyl ) propanoic acid; a tert-butyl am ne
salt of
W0 284A120988 hoxy- 3- (4- { 2- [ hexyl (2- phenyl et hyl ) anPaQo/SE2004/000964
oxoet hoxyphenyl ) propanoi c acid; a choline salt of
(29) - 2- et hoxy- 3- (4-{2-[ hex 17( 2- phenyl et hyl ) am no] - 2-
capa 4t lkk?ﬂ‘é/ LBRARYY SREQPBIG Hrasdidble ROricdt GrameNiihani ethibiting a
salt of ~ '

signifi2&t- Ghasgh aixy 18> (adﬁ{@cpmwi(tt_s phﬁ;&gﬂ chemjiegl aphasesperisics (e.g. its

et hox hen anoi ¢.ac

chepg R GHRPL SO RERY e BERATHPIN ¥ A aple B

(2S) - 2- et hoxy- 3- (4-{2-[ hexyl (2- phenyl et hyl ) am no] -

2- oxoet hoxy} phenyl) propanoi c acid; a
Mordévbe iz hlsd ifipertantita bt Able te PHRYIREATAE i &um which is as chemically pure
- 2-et hoxy-3-(4-{2-[ hexyl (2- 30 phenyl et hyl )am no]
oet hoxy} phenyl) propanoi c acid; or WO 2004/110984
PCT/ SE2004/ 000964 -4 a tris(hydroxynethyl)nethylanine
salt of

The ¢idByd pereqrhwill arpreciate tht*f@myplpg 1qu]grﬁg caR h§, Fﬁagﬂy ﬂBljamfd in a stable

oxoet hox A f
PR it Tpaeden gt e
handligt edsd 65 preparatien obsyitableahennaceuticay Sirmiulations,fapd mmore reliable

According to a further aspect of the invention there
solupidityyprefileded a conpound ' of the invention in
substantially crystalline form 10 Al though we have

found that it is possible to produce conpounds of the
Desdriptiontoff e inverftomnns whi ch are greater than 80%

crystalline, by "substantially crystalline" we include
greater than 20% preferably greater than 30% and

The gﬁrs@ntgﬁ@é‘nﬁf)ﬁ‘ kovi@dsaddoRipoul@Beld&184 {rembne @i @ddre bf thedollowing:
of 50, 6 70, 80 or 90% crystalline. 15

Accordl ng to a further aspect of the invention there

d f t -
a( 1&%{)’ 2] r )gy\r{l E\%a %m%ﬁ) n%%ﬂ%?%%g/}élgg :33%{ 33 ['cl:lr {Tﬁ)l?einxleq’ghyl)anuno]
2- o%@tﬂoﬁﬂﬁh@ﬁyl% nddeidgen 5% and 20% crystalline. The

degree (% of cry stal Linit may be de rm ned hy the
an Lsxginieesapief $OH- %r§§hﬁ§§")% (Aavy I6hid&-phesy %ﬁl}fﬂ%&?

RPD C gues, such as solid state NMQ
Oxoéfll% Iﬁalelﬁ/aﬁlr)a?#ag%gcc ?%scopy .
a tert-butylamine salt of (25)-2-ethoxy-3- (4-{2-[hexyl(2-phenylethyl)amino-2-

as pOS%I%

oxoethoxyphenyl)propanoic acid;

a choline salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-2-
oxoethoxy}pheﬁyl)propanoic acid;

an adamantylamine salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-2-
oxoethoxy } phenyl)propanoic acid,

a N-benzyl-2-phenylethanaminium salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-
2-oxoethoxy }phenyl)propanoic acid,;

a N-benzyl-2-(benzylamino) ethanaminium salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-
phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid;

or
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differential scanning calorinmetry (DSC) and

m crocalorinmetry, nmay al so be used. Conpounds of the
wonvantesm, and particularly crystalline conpoRQUSEZN04/000964

the-invention, may have inproved stability when

conpared to conpounds di sc#osed in PCT/ GB02/ 05743. 25

Th V" stabi [ity” i ip i aminla.
B I
oxoe%%ﬁ?}ﬂh?ﬁﬂfl?ﬁbﬁ&idi& 5aid, we include that it may be

sSi'bl e" t'o store conmpounds of the invention in an
isolated form or in the formof a fornulation in

We t\éhﬁé f(ﬂg@éh%tlscg%ralﬁ;cbg‘%guﬁ a%f%ﬂe AR A0 Habe g{et zﬁlvantage that they may be

ep l'e"carriers, diluents or
pmmﬁéﬁﬁyﬁﬁyﬁuﬁ@fgmlin an oral dosage form such as a
tabl et, capsule etc.), under nornmal storage
conditions, with an insignificant degree of chem cal
degr adatd 0 vEh R i 0P&fmpound of the invention
Aotz 33 fififryotut] S TROE R eI ARUA I Rfponnd of
in subsehtidlly drirxaslling foray be possible to store conmpounds of :
the invention in an isolated solid form or in the
formof a solid fornulation in which it is provided
Althblggkpxgghﬁyfgﬁfﬂ"tﬂah itROBE SRS fré@ide Y ompoaisalfkies invention in forms
carriers, diluents or adjuvants (e.g. in an oral
whidtosageafeo thrn 89Gctrystellimet %ab‘rselb@tara;tsa&wnétaéme. )We e greater than
nor nal_ st or copngi tians i J+ DS QN dd t
20% BT R ot e BT ey P e A0 R greaterthan
any &f %568l 70, 38l0r00%) cpftalshel | i sation, solid state phase
transition, hydration, dehydration, solvatisation or
desol vati sati on). Exanples of "normal storage
candi ti s in t : : i the
Ace e Vg P B LTS Bh S olrodR g e Slpouitbr
inveRfiGf BY prtiatly @gmlliﬁaﬁﬁﬁﬁtm é'partially bryamlling” e indlgdg6%)qr between
pressures of between 0.1 and 2 bars (preferably at
5% and@di¥pkeistadlings essure), relative humidities of between
5 and 95% (preferably 10 to 60%, and/or exposure to
460 lux of WV visible light, for pr oI_oQFged peri ods
The degree (B eftgstallinay may sodes¢rmtineddiychersiitled persemuasing Soigp powder

oL, SEEEERE e T SPHI, SO e,

i s@lnhhd &Stk ANTE) and microcalorimetry, may also be used.
mﬁ%ﬁ@%ﬁcankyfgegrgdegy%ecaaposed, or soI?d state 15

transforned, as appropriate. The skilled person wll

appreci ate that.the above- ti :
CofRRREof e i SN GpIER, 90 LORRbuBL Y BeShscpon, may
havé ﬁﬂ;{l@ﬁ!&mta}ﬁlﬁy@l?&ﬁcd?ﬁparémﬂormhlp@hﬁﬂsaﬁﬁzlmseddh PCEHHSBO2ANT43.

tha

be

certain conbinations of these extrenmes will not
experienced during nornmal storage (e.g. a

The'tSTR i ® a9 b1 R0 12080 3 IR RS SHERi Bl stdbildy 388 kolid state stability.

By “chemical stability”, we include that it may be possible to store compounds of the
invention in an isolated form, or in the form of a formulation in which it is provided in
admixture with pharmaceutically acceptable carriers, diluents or adjuvants (e.g. in an oral
dosage form, such as a tablet, capsule etc.), under normal storage conditions, with an

insignificant degree of chemical degradation or decomposition.
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20 I't may be possible to crystallise salts of

conpounds of formula Awith or without the presence
woRo@/13ais¥ent system (e.g. crystallisati on nayPO&/SE2W000964

a melt, under supercritical conditions, or achieved

by sublination) However - §w prefer that

«CrI) [ ,on ac f L
By G LA SRR B SR LALRTS  PRE0RL B0 LR of
inventibhaA tah Wdlatb M ESIR] fobm PéraM itlikefdra qiacokd Sorfnmﬂatiohen which it is
reparation of a crystalline conpound of th

provida¢ emadrmuwn w;ﬂn pi@npaqega%allaraﬁg%%@hl? E‘Frﬁﬁfsad‘é‘t?ﬁﬁoqméwé’iams (e.g.in
torayS E&HMit] ith
on ofef Sosp Yt 2 e FIEE SARALORE ) o SR M o mls Ltions, with an
1ns1gﬂﬁ‘&ﬁﬂﬁdelgﬁﬁfbﬂsbﬁd state trdnbfrmation . @erysfﬁlhsaﬂys,tractrbmtaléldatlon solid
the concentration of that, salt in solut
state QDpspARS Bt YAl el rioBaso v o Pr o oiatiation)
PCT/ SE2004/ 000964 -6 Crystallisation my al so be
initiated and/or effected by way of standard
Exarhglehof ‘toemal stamge ecralitpins” mcﬂudedﬁmmmwwofbs@cﬁengnws $0 and plus

50°G (Epégfte?a}q&el%{t‘fv%%eo gg%l&%qr@r{gorg;%g%ﬁiyl rﬁgrn? tg gui;eﬁ, ﬁuch as 15to
30°(5ﬁ§ﬂ€9§ﬁ?&§)f BEtvidag o NHRIY b&S (Fréferdty he@Mbbpheric pressure), relative

acterised wusing X-ray powder diffraction (XRPD
humititidsod detwesn 5@nér9p5l%3(msfe bck@ 19t %hle m/ﬁraweﬁure 460 lux of

uv/ Wg’g 1.1%}}% oF]p{ori%ngg i’tgﬂg% @ %rfg’ #e%arg%s({u%H ine tor hg}sl Bnder such

condi?t'id/rﬁt &rh ;Ibcﬁﬁiﬁé 6Nthe afien 6@ iy el fyurkiao e éeks olwtn 150, Sﬁﬁdlpﬁ@ferably
nuc /or seed 10 crystals of the desirge

less tifray éﬂ% pReh éspleéllﬁﬂy iggs &@as%@p@mayy@egfﬁﬁ%if%w%@e%ﬁs‘e %?fﬂld state
trans ?1%1'}6%' %g/rcggna% . srk¥1§ e‘f‘so%fwﬁtag?fecﬁfé@ta?ﬂhls 'aE‘@ve-mgntmned

ropriate conpound nay
uppeR a8 &vadt limitsofor emmmltﬂﬁ, msawyami‘ rektivevhemiditgyrrepriesant ektremes of

solvent froma portion of solution of. a riate.
o FlOraBEORBgB BS UHK CEIHun FRRBIRENCH GG B e Ay ot be

expeg%lf@ecgﬁflﬁg'ﬂtoﬂgﬁ%tmg&@ 208 MBlrhtuk VD Cnl AqE&sure of 0.1 bar).

art, for exanpl e decanting, filtering
or centrifugi ng. Conpounds nay be dried using standard

t echni s, 20 F rth rific nds. of
RS LS ST o —
of a %l@eﬂﬁlyhteﬁp@% chRtallasen sl b etbh B nﬁdme uﬂddr suﬁtﬁ&ntlcal conditions, or
exanpl & inmpuriti'es may be renoved by wa

achlc‘@drlgb’s&UbhmaQam)l dhowesm wp@&srtbﬁrcrwéh%m SREUIS {TOPLRR appropriate
! rg bl e temperatures and tinmes for the
SOVPRESYYEFal 1 i sati on depend upon the concentration of the
salt in solution, and upon the sol vent

According to a further aspect of the invention, there is provided a process for the preparation
of a crystalline compound of the invention which comprises crystallising a compound of the

invention from an appropriate solvent system.

Crystallisation temperatures and crystallisation times depend upon the salt that is to be

crystallised, the conéentration of that salt in solution, and the solvent system which is used.
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system whi ch is used. 25 Wen conpounds of the
invention are crystallised, or recrystallised, as
wdeswiriiwsd herein, the resultant salt may be PATAELOHM0964
whi ch has |nproved chem cal and/or solid state
stability, as nentioned hérE|nbefore 30 Compounds of
|nvent|o ve th dv t thy
Cryeqlfrait; B it B culobHAD BEAIRY, MATto i T fiques, for
exarﬁﬁl@ 9 orf @ﬁﬁ@ut%feecﬁﬁg Wﬂhtdx‘yst&lﬁ oﬂﬂfe@p@ﬂigﬂﬁta crpstaitivie eompound of the
fewer side effects, be nore easily absorbed, and/or

invehtio® a better phar rracokl netic profile (e.g. h| gher
oral bioavailability and/or |ower clearance), than,
and/ or have ot her useful pharnmacol ogical, WO

DifféRAA AR08~ Berhs SEZROE4BP6NAY of the m‘vyﬁmcﬁamayme readily characterised
chem cal , properties over, conpqunds k own in_t

using-gay pevider éﬁ%ﬁ@ﬁﬁm@(@w} o, JRrRE Weﬁ%{wﬂ?ﬁéemaﬁer
further advantage that they nay be administered | ess
frequently than conpounds known in the prior art. s

In dzasrpueatkairofthdt he panicelt icoystalfye didrso i$ prepatadeinatheanbseges of other

crystéaglglie t@?ﬁ%&%{ﬁ@lhgatgpg gr[qr?g? eragg'rfb'igﬂ?%gu Sy s%%cimg nmp%lrﬂ geh and/or seed
crys\lgﬁé/&‘hﬁl@ %emﬁéélvc"i‘%tﬁﬂﬁe t1al intshsarltBYly Rempledsibtsselcd &F HuRleiend/or seed

ave’ | nproved chem cal and/ or solid state
crys$atlsabf buhelycrwlsnaﬂimdbngs eSepd atystals of kppwepriate compound may be prepared

for ?Mq Opl o t91y ggwygf?ﬁrén%g%sog\%?&? ggn(rjngvg?rtlop ocff Sﬁlut qn of appropriate
peri ods. 10 Conpounds of the invention may al so have
salt.

the advantage that they may be crystallised in good
yields, in a high purity, rapidly, conveniently, and

Co%((}lgd%gﬁk\cejcﬁxtlené ion ?na&oﬁng&gtga ugl{nﬁtt&%n uEs Wﬂgch' %% %Slg&gwn to those

i canen cuI ar t

skille@ P EHengls f@f&ahipgafﬂdalﬁﬁtgﬁﬁtteragomrl c:ehmfong.PARa. In
addi tion the conpounds are al so agonists of PPARy.

The term agoni sts as used herein, includes partial

Cor@&&gpg {‘rz'%.y bblarith lu!sm tc‘aﬁd%}ﬂ nﬁ:‘ﬂﬂﬁ@% ood that certain

ne conp esent invention may
exist in solvated for exanple hydrated, as well as
unsol vated f go be unders

t hat, t.,h .
FuriiPeBEHCa 0 O OB GBS I Ent Ty Of CisF P b Egiiiaues, which
are H}@ﬁ %U@h R4l tHRE BBilled REhR RS FOF exdMYSB i PilitddsSRaybONR8d by way of

[ owi ng enbodi nent s.
recrystalhsatlon from an appropriate solvent system. Suitable temperatures and times for the
recrystallisation depend upon the concentration of the salt in solution, and upon the solvent

system which is used.

When compounds of the invention are crystallised, or recrystallised, as described 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,
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A (1R 2S)-2- hydroxyi ndan-1|-am ne salt of
(2S) - 2- et hoxy- 3- (4-{2-[ hexyl (2 25 phenyl et hyl ) am no]
WO 2emxieessihoxy} phenyl ) propanoi ¢ aci d charact eri Bet/SBI0&N00964
X-ray powder diffraction pattern-characterised by
peaks W|th d values at 20-@,-11.0, 6.5, 4.41, 4.04 and

phys(mfggo §)he@1 04/ 110%;3(3 ?ﬁ&n%%%&%f«?o%gﬁﬁhe ﬁﬁer ftt. Compounds of the

mveﬁt@é‘ﬂ %/Qiab@mé i%rthér 4drahtage Waf Zreghaaybebdminiaeicd ddss frequently than
- oxoet hoxy} phenyl ) propanoi ¢ acid having the XRPD
compaurtdérkrloé‘ubl@tthﬁpﬁl@ﬂmy as disclosed in figure A s A
L-arginine salt of
(2S) - 2- et hoxy- 3- (4- { 2-[ hexyl (2- phenyl et hyl ) ami no- 2-
ConpoaadNox yiehgivehiid epgnaie havd thehaadmamgge hbat)tﬁé{@apatrt erform which

pm\g%gts }jog S%H%l\lfﬁ%ngassgg ts 3 Oiﬁg Il-l;]u eg ucompounds of the invention have the

adva(n%z?e tﬁl f?é ?réd%cécb S ¥drfrd - WRBI YA 81 Fwle) i8iPr&Rd2chemical and/or
oxyp propanoil ¢ aci d. characterised by an
solikstagyst@siitetindudihg acg. idne tpaower ygroscoppicitiiar Abws siehegompounds of
by peaksvvltho{ %uesacg187 1d 5d9 5.5, 4.71
the léﬁ@ltwnGBaYAbe siefyle ihep staprchonen aralgpged ppriods
(2S) - 2- et hoxy- 3- (4-{2- [ hexyl (2- phenyl et hyl ) am no- 2-
oxoet hoxyphenyl ) propanoi ¢ aci d having the XRPD pattern
Conspmhmtlsanf itheel inyelas)lﬂmylmehﬁvﬁ rih¢ .agw@age@hatlwemnay be crystallised in

googﬁm %ﬁﬁnhyu’é’fyc aqp{lfgy [ ??é’)‘(f/rflflﬁﬂypﬁ%nytl ]tohwy(f ani noj - 2-
oxoethoxy}phenyl)propan0|c aci d.
N- benzyl - 2- phenyl et hanam ni um sal t of

The (cgspogn(tst o dlrgy/Praseny Jr{\@ngqarel%we (agublﬁégﬁ;p@qlﬁ%mgrggn ]ap(ﬂartlcular the

conBaRe B BN PN LR SRR S 5l B TR

agm?f’ %@ ?YSA‘RZ TRaBAY badhifehs flcd oM, rihdlﬁﬂe%@aitlzﬁ)ﬁgomsts
oxy 3-(4°{2-] hexyl (2- phenyl et hyl ) ani no]
- 2- oxoethoxy}phenyl)propan0|c acid acid having the

It w at ! r%?"‘gﬁ“@g%‘?’g?{“} %:g{lst fgng 8%1'@%%\{1}1 o? tl# r%;e%wn%exﬁion may
exist Hxvé%ﬂ‘\'idt&f‘ ot R aRipRPRfR&ledas HieHIO |u¥i‘sdl@ated forms. It is to be understood
(2 )-2-ethoxy 3-(4-{2-[ hexy Iél phenyl et hyl ) am no]
that ke pressat iroylighenspmpasssp ah srch swkvaged qailda’ﬁls?lﬁétﬁti fargisy ent
at a tenperature in

The present invention also provides the following embodiments.

A (1R,25)-2-hydroxyindan-1-amine salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-
phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid characterised by an X-ray powder
diffraction pattern characterised by peaks with d-values at 20.0, 11.0, 6.5, 4.41, 4.04 and 3.90A.



so the range of 0-100C and then adding the appropriate

am ne either neat or as a solution in an inert sol vent
wana4iizasat i ng the solid salt. The salt may bePCSSE20&600964

by cooling the reaction sqlution and optionally

seedi ng the solution wi t hr 8he desired product and/ or

t h .
A CRFSEA R dhdsEy Rl ol OF SRIASR D DDA A ety hamin)
2- ox@f:thbhﬁ}pﬂﬁlﬁﬁ@éﬁahbﬂﬁ&‘ﬂd ROTH SR OORPID PasG4 substantiey as disrlesed in figure
an inert -solvent. The solid may be col |l ected by
A. methods known to those skilled in the art for exanple
filtration or centrifugation. In another aspect the
present invention provides the conpound obt ai nabl e by
A Lagdgine ot 62@)5)—2—et50xy—3 -(4-{2- [hexyl(Z-phenylethyl)ammo -2~

LR A CH LT e R S TR
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inert solvent, particularly acetone and isolating the
product . Partlcularly an equival ent of

A tteﬂﬂiutﬁam;deamlmf @28)-Ustwxyin(daffolhsayl(Zppaniethyiiampinegent

d t
oxoqhapherRaai A R CRLRY P 3R OEt A G gt
charagteﬁ%ﬁeﬁ}hﬁéa\kk RABIIVAREPRABO], qmcsg asd4 71 and 4.08 A.

(1R, 2S) -2- hydroxyi ndan-1-amne in an inert sol vent,

. partl cularly ethyl acetate and isolating the pr oduct .
Part| uI arI v t .

A t(ezin AF 0 @@#%-eﬁlq‘?& L. [?2 fhexyl(2-phenylethyDamino-2

oxo&ﬁ&%heﬁﬁﬁx@ﬁ@%ﬁﬁcld Ravéing ihe XRIPD phttkes stiseantiatipasididclosed in figure
obt ai nabl e by reacting (2S)-2- 15

C. et hoxy-3- (4-{2-[ hexyl (2 phenyl et hyI ) am no]

R R S e (o

oxodthoty }phtmyl jpyorebicl acalCet at e or | sopr opyl acetate, and
isolating the product. Particularly an equival ent of
(1R 2S) - 2- hydroxyi ndan-1- amne is used. 20 In another

A A?E&%i ) %ngéﬁéﬁﬁﬁnhﬁﬁ 8Nt bORSPL RHAGS- FZ -pRAPIPenylethyl)amino]-

tarna reacting (2S)-2- ethoxy-
2-oxdeftvay ypt(eaylppmpymoecz ar;yd peidibasing zthBBMméﬁganALYOﬁélsclosed n
c acid and L- arginine in an inert solvent,
ﬂguH’ébticularly et hanol or propan-2-ol and isolating t he
product. Particularly an equivalent of L-arginine is
used. 25 In another aspect the gresent i nvention
p

A NeheeyleRe-$benimpl amine stheaamiemsalb Pe(25) 2redheor g 28heal2-
phen&letgx%g%w%i-ﬁ og&???#h@ﬁ%ﬁ%ﬁ@éﬁgg %¥ cgﬁthﬂL% ithﬁanlliﬁ attern

subdtAx@lally 0 dkelvseindigug©Eat i ng t he product. Particul arI y
an equi val ent of choline is wused.

Methods of preparation

The compounds of the invention are prepared by dissolving (25)-2-ethoxy-3-(4-{2-[hexyl(2-
phenylethyl)amino]-2-oxoethoxy} phenyl)propanoic acid in an inert solvent at a temperature in
the range of 0-100°C and then adding the appropriate amine either neat or as a solution in an
inert solvent 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 an antisolvent to a solution of the
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30 I'n anot her aspect the present invention provides
t he conpound obt ai nabl e by reacting (2S)-2-
wethaxyedd4 ( 4- { PCT/SE2004/000964

2- [ hexyl (2- phenyl et hyl ) am no] - 2- oxoet hoxy

} phenyl ) pr opanoi ¢ aci d ard? -

trisch el ' [y SRbeRbA M HEro those skilled in ¢
prodygf pi PR T i T e AR ARG Gt Bbb Mo those silled in he
art férlexamplediilesioR bhsenifepitidnan ne i s used. WO 2004/ 110984

PCT/ SE2004/ 000964 - 10 The expression "inert

solvent" refers to a solvent that does not react wth

{ ' ' RAGARE Somp SRl IBRGhHIEBy Rlacting (25)-2-
Inanﬁ%&éﬁlﬁhﬁ%é%ﬁhg@t%i%ﬁ a vgr s% t/) affects the'yyi.el dg( )
ethof-3 (M€ 2ddsk ylIET phenytedidjamifio ek ostb@ut) poely Dprappneiatridmad rerr-

The conpounds of the .invention wll, r I .
buty R ToEIE] S9ivns RGUGHARY Msionefndisglatng he Prelipy particularly an
cquif AT lamtidfic i eous or i other injectabl e

ways, buccal’ rectal, vaginal, 10 transdermal and/or

nasal route and/or via inhalation, in the form of

ar maceuti cal eparations . in. a Ceul.| .
i BRSSP R R BB PR AL Yo 902
ethos’alyl@l_-(zm@tih%iayl(2-9h&ﬁyléthﬁ§4nﬁﬁp]amwaﬁoxyqEh@y@)fp_ro;;anoic acid and
adm ni stration, the conpositions may be adm nistered . .
(1R,29)-2-hadrpkpigdand ening & @ et polycrapariicHadeethyk ageipe and isolating

[o]0) d.of, the in i ' i ;
the 155R0 A arh o LA FRE ¢ 1R AL BREUAifidln- LhERIGT ke
preferably 0.001-10 ng/ kg body weight. O al
formul ati ons are preferred particul arly, tahl ets. or .
In ancBfss 86 G R P BB PTG 8 S DOHA FOH R B tins (25)2-
S : £ O B ..
k338K B ey 25y 0, Bt iRy g sig
(1R,28e0kérok ymgan-3-amjne m arginert Golvent, pHtigylatPatiry]l d@gominepropyl

e S 0 B S SRRl | PE AT

amindi€hikei. ng the conpound of the invention in adm xture
wi th pharmaceutically acceptable adjuvants, diluents

and/ or carriers. 25 Pharmacol ogi cal properties The
oSBT 2 R AR PR bl vy encting 252
ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-2-oxoethoxy }phenyl)propanoic acid and L-
arginine in an inert solvent, particularly ethanol or propan-2-ol and isolating the product.

Particularly an equivalent of L-arginine is used.

In another aspect the present invention provides the compound obtainable by reacting (2.5)-2-
ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-2-oxoethoxy }phenyl)propanoic acid and
choline in an inert solvent and isolating the product. Particularly an equivalent of choline is

used.

In another aspect the present invention provides the compound obtainable by reacting (25)-2-
ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid and
tris(hydroxymethyl)methylamine and isolating the product. Particularly an equivalent of

tris(hydroxymethyl)methylamine is used.
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condi tions associated with inherent or induced reduced

sensitivity to insulin (insulin 30 resistance) and
wagzsadciiessed net abolic di sorders (al so known asPCT/SE2004/000964

nmet abol i ¢ syndrone). These «clinical conditions wll

i nclude, but will not be-l1®i-ted to, general obesity,

abdom nal obesity, arterial hypertension,

hyperi nsul i naem a, hypergl ycaem a, type 2 di abetes and

The leRfresdlyrs Finpit doR&he refeas wcd solvat idealdoys Apneastiwith ietsterting materials,

insulin resistance. This dyslipidaenma, alsqg WO )
reagPUISNIETDOBAIPET PR APGUDBENeT Whichiatverss hnalizets e yield of the desired
d%per ogenic lipoprotein profile, is characterised by
noderately el evated non- esterified fatty acids,
el evated very |l ow density |ipoprotein (VLDL)
triglyceride rich particles, high Apo B |evels, |ow

u LaliPBHprotein (HDL) |evel s associated with

| ow apoAl particle levels and high Apo B levels in
the presence of small, dense, |ow density |ipoproteins
The Sofpbir)dspdiths invesjonphiditoryply B adihimisterap vintte o, paranteral,
intr%%ﬁ%%?#&aﬁé??@ﬁ? gul%gl{eaﬁgc))(xggq%%f ﬂ@'éroigye%};ﬁ%ig:\%%ls, 'bHccal, rectal, vaginal,
tranSBeRBAT dnRi 9 AT RE aN@bi P SnHAGHOREH tRE form of pharmaceutical

hypertrigl yceridem as and postprandi al dyslipidem a_
preparationsin aphamaceusichldy aceapiiablesosage dorn.dPenchdingepam e disorder and

P MR b S SRR s

varyi®y détet.ty associated with atherosclerosis due to their
antidyslipidaemc as.well as antiinflamatory
properties. The cardi ovascul ar di sease conditions
SuithbiE ldﬂﬂg d0RELP fhg%?dp%ﬂﬁtﬁ Bt &8 iend inotﬂg'ragéﬁtﬁﬁf‘@éatﬁ%ﬂa&%umans
causi nyocardi al "I nfarction, congestive heart
are dtiut 0,0801-¢00 efyyigybeiyuvaphtdpetasdy 819001 gddrmphebally weight.
arterial insufficiency of the lower extremties. 15
Because of its insulin sensitizing effect the conpound
' i | i ulated b
Ora o e et A qotulated by
metbipdsiabws tothqse ekjtlad oythe aftie pefvaleeiostﬁeofdgv ettosreeompound in the

| ong-1er | jcations .associated with cheon
rangey 01 6 ELMRE 1oh St RRe dRE e i T e L) e 2988 Dme, 100mg and
250/HgCr 0- angi opat hi es causing renal disease, retinal

damage and peripheral vascul ar disease of the |ower
Accpidimestogg urthrpaspeeschf the ipsentionaiaselis thes prgyvided apbpenacgatical

C Qun ef ' . . ' .
forsG R maTG, A8 B Ppiiae bThut HFRHIEDN e B phapaceuically
accéptablObdjaamts; dabeds wid/br dandgdib.i n resi stance, |ike

pol ycystic ovarian syndrone, obesity, cancer and

states of inflammatory di sease incl uding

[

i
Phall S 8588 BRIRk{ewe di sorders such as mild cognitive
Trpai riment , A ziiei ner' s di sease,

pro

Pha

The compounds of the invention are useful for the prophylaxis and/or treatment of clinical
conditions associated with inherent or induced reduced sensitivity to insulin (insulin
resistance) and associated metabolic disorders (also known as metabolic syndrome). These
clinical conditions will include, but will not be limited to, general obesity, abdominal obesity,
arterial hypertension, hyperinsulinaemia, hyperglycaemia, type 2 diabetes and the

dyslipidaemia characteristically appearing with insulin resistance. This dyslipidaemia, also
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Par ki nson' s di sease and nultiple sclerosis. 25 The
conpounds of the present invention are expected to be

wagzedsaliodsm controlling glucose |evels in pati 8aTSE2004/000964
suffering fromtype 2 diabetes. The present invention
provides a met hod of treatﬂhg or preventing

o 2 535 LD R, B AP AP Bevac o

esteEIPBP A6/ L0@tist Bievatedl i1k [dehdignipdbrdeia gVRDU) drl dfycérhil rich particles,
present invention to a mamal articularly a human)

hlgh Apo Bdlerels.Hewdigh dansity bipaprotedy bﬁPN@EE@@QWO@GWOW apoAl
n t ‘

partj Te 1&@1% aRd ﬁ?@ 1%1:\)/ \Iéa\[l;tlé @r{h@ﬁlgyéélgg %g t?ne]éﬁ? cdgﬁ‘%r’ I?JSW rc}lensn?/ hgoprotems
(ng@sanicwsmﬁdnerypeB an ef fective amount of a conpound of

the present invention to a mamml (particularly a

human) in need thereof. s In a further aspect the

. - ¢

The%%%ﬁﬁ%ée%ﬁfﬁgﬁfﬁg%ﬁ ?’g‘%\éhg’g §r§ eEE déﬂ%c:tgtr(r)g% @eflﬁg YH;Q%HS ﬁ)fatlents with
conﬂmmelcnr nbiked hypeskpitiemiag @nvartous pie greesleShyipesriglyeerdenasas and

oG R S ek L b TR L5 o

Tre4BRbBHARGR HRELPEomPSIB IEBPbEEd B PR B TardiOrRERA IhQﬂndlty and
Therapy The conpounds of thé invention may be conbi ned

monlith asnoitedrwitthaherpealerosis dgeto tht:lm antidyslipidgerhi¢ asiwelk #se

: antimn%gxtryégrfgped | 'éc’sg g%%él?O%égﬁ%Lﬂf (Sléﬁegse c&)ﬂlltlggs 1ncYu(£e n?acro-

anglhyR@ids AThOSus iR bl finfl 8 RindsmysbuedidlphagivnadSongestive heart
di abet es and obesity. The conpound of the invention

failypayceebrexnsbilaedisease Andprsirieral arieriad peytficiensy o the lﬁ&‘Pf extremities.
Becg\?s Join ?I’?SUEIH %eﬁs%iu? a{feé’c Eﬂ'ﬁ (!E!ngogﬁd {%&Eﬁ&{i‘ é{'ﬁ%‘? delay the

ecrease I1n Circ ero

devélﬂpmaﬁﬁ ofnyse Miabetes frbgt ths meeibblit syndrdrae ammlmhﬂstds of pregreancy.
invention may al so. be conbined with ther

tl
Thegegeretae é%\@éowwt PEIODE B FOTRRIGREARS 358PCiE Wt“g‘ f#r%% 20
hypgligg%c d@ o beés SRR Rekho éfrl@ dr@‘éﬁ%&?ﬁﬂw%ﬁﬁ%s@ﬁg 438 isease,

retilmétiaﬂnage mcbganlﬂ)hmabvmglla;fmeaﬂe d:tf ﬁf@dit)‘;sr lambk aresxpected to be delayed.
Fart glsrggrle eegorr%)ow%ld Irrcl:a%/tﬂeolys%ful Enhtef‘g %ment olf Vgﬁous conditions outside the
cardiovascular system whether or not associated with insulin resistance, like polycystic
ovarian syndrome, obesity, cancer and states of inflammatory disease including
neurodegenerative disorders such as mild cognitive impairment, Alzheimer’s disease,

Parkinson’s disease and multiple sclerosis.

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

levels in patients suffering from type 2 diabetes.

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

need thereof.
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bi guani de drugs, for exanple netformn, phenformn and

buformn, insulin (synthetic insulin 25 anal ogues,
wamyd4im)osand oral anti hypergl ycenics (these ar eCUISE200¢000964

into prandial glucose regulators and

aI pha gI ucosi dase i nhi bi t-ol%). An exanple of an

The QF SFﬁltgla %glpg@\% e;(slaflgtglfztg fg]gf geimg%)‘é%r(%%ﬁﬁ {élgg Q%lé&%%ompnsmg

the 48R sAhO6n bSad SRRAVE RnBENt@T 2 cﬁﬁip@gﬂld of t(ﬂe pre3bntlifivention to a

anot her aspect of the invention, the conpound of
manfrozlrtphricnlarlyra hampsmaimees@ dharedfl |y  acceptabl e salt
thereof, may be administered in association with a
PPAR rodul at i ng agent. PPAR nodul ating agents include
In a BetkheRaSpedOthelpréBeheiglvémioa prifAiiesahp bee eindldomtipagiadwithe present
and/ or delta agonist, or pharmaceutically .acceptable
invegtipm g3 a smgdicamest. sol vates of such salts or prodrugs WO
2004/ 110984 PCT/ SE2004/ 000964 - 13 thereof. Suitable
PPAR al pha and/ or gamma agoni sts, pharmaceutically
In a dGCiRRtagdcetivgrésent ms«ﬁitioatpemudmhw ateesf aofonspoaind e tegpresent
prodrugs thereof are we|l kno t he ar%. Tgese-. &
invenfen ifyde mpgrY %&%ﬁ@&ﬁa@d@é@&}lﬁ ?{328“’1 trpalRps™ PF 105y aH resigggnce and/or
99/ 62870, WD 99/62872, WD 99/62871, WO
met%oéf}%%@%deré’vg 01/ 40170, WD 04/000790, WD 04/000295, WO
ContbifialidaOlIeahy WO 03/ 051822, WO 03/051821, WO 02/096863,
WO 03/051826, WO 02/085844, WO 01/040172, J Med Chem
1996, 39, 665, Expert Opinion on Therapeutic Patents,
The chn{(p%ﬁmds@%(ﬁgﬁeﬁﬁdh B& bé EdthBihed Hath %ﬁﬂﬂh@ﬂﬁh@ﬁlg&ﬁ&%gehm.u is
he patent applications |I|isted on page 634) and J
usembm t@hmtn@@oo)f dig@ders assogiatedhvish tesevelpprasntsad pregress of

athe:gjl OSésh ger F—}Pe% oré nlllfé)%ﬂfplf#aggréélsf a %r aeﬁhz{ggz a@&%ﬁ{d obesity.

The (c%oﬁﬂ@m invenyog hiaSI &z eomb{red-vafhlgnotiee lthw:hpeuaz agent that
( 555), bal aglitazone (DRF-2593, NN-2344),
decrgpsss ths e of LM GHDbr 128, agsrétztmt. oBpsee @ degrets 1B cygpting levels of

LG BOBLA 3o SR RS OE L s AR Y0y s
be coMbir@l8yith theRPButiGaERR Tised MY 15D ZRBplic@NdHY *PBe] to micro-

OGN 501516, MBX-102, ONO 5129, KRP-101, R-483
ang]@BRﬁi‘?fZSS) TAK-559 or TAK-654. Particularly a PPAR

al pha and/or 15 ganmm and/or delta agonist refers to
tesaglitazar

A c@r(lﬁi)urﬁi- (ﬁtth@ iyetignimipbe useded dngnids wiheh dnayaples for the treatment of

eGSR AT RIGEUH BEREDOA S B, g e

bi gt?anfdérﬂ?ﬁgﬁ" torQfxaiPR hiRMBHhInOPheiBymiie atkd BeFolRinG ARiMA (dyhhdtic insulin
a sulfonylurea for exanple: glinepiride,

analg)gu@e AwlyLn e qrel apbibypedglycerpics (hesei ae divigled dntgipgendial glucose
reglgatogs an% al];?ha-glucomdase inhibitors). An example of an alpha-glucosidase inhibitor is

acarbose or voglibose or miglitol. An example of a prandial glucose regulator is repaglinide or

nateglinide.

In another aspect of the invention, the compound of formula I, or a pharmaceutically
acceptable salt thereof, may be administered in association with a PPAR modulating agent.
PPAR modulating agents include but are not limited to a PPAR alpha and/or gamma and/or

delta agonist, or pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs
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20 chl or opropam de, tol butam de, acetohexam de,

gl ycopyram de, carbutam de, glibonuride, glisoxepid,
waqabkyhatieisazol e, gli buzol e, gl yhexam de, gl ynm dPAQ&/SE2004/000964

gl ypi nam de, phenbutam de, tolcylam de and

tol azami de. Preferably thel¥ul fonylurea is glinmepiride

theré)qrfl g%@f#%gm agpel@ a}%oé ng | d a)gﬁll\/ggﬁhaggxn%e%rtiégl e)y %écg]gtable salts,

solvhie§| sdfl@tes RAMHaME bﬂf)ﬂo@mg@fthe@edf%’@wlén qtneévn lixh&lepiﬁe Fhee include
i nvention in conjunction with one,

the epipindgdeseabepiney QREE2i3HeW @ ﬁlltlﬁﬁk,Z &m%@a&?@nwo 99/62872,
wolSHAERE: WELSH RIS of b 81190 Spddsioim hetepisowo
04/0R930 VOIS /GIgRb | Wad 03Y0518211) Wonez/oae&@s WO OB3105i1 826, V&0

art and roved for use b bodi f
02/ NEOL DAL chbehpere 196 aihcbtn EXPRSY g olBbsapeutic

Pategngsbllgg%e&é%ﬂ G gaﬁ@ula@ﬁeﬁc&) eneﬁ c%’egérnigelrd: 15 gh @fﬁ a lécatlons

listed @filPapa 6B Hrand TNeed Chemn2000n ¥ &2 ovhiah s alhnd:orgelsated 18fein by
compound of the _present invention in copbanat

refegengp, dlagiqudarly @ PBASY ag&@ﬁtgammﬁleand/or delta agonist r&ers to rr]nuraghtazar
(BI\@?? rrRJo {i é @% 608 nﬁé?ogrlﬁiz%hé edid@ss9y, Bﬂh%ltazone (DRF-2593,

|ca|on|nc ude but "are hot limted to bitors
NN dB4Hvaocﬁdwﬁate defitaate, HeBafilyrdieogemiZbnoetl hyiptifibrate ypioglitazone,

s TR BRSNS, A R A RO S5 o7,

818CYsy28t 6500t GWRS301EY, EINHFFoRCTWENNE46, 0036402, OND-5129,

atorvastatin, bervast at i n, cerivastatin, dalvastatin,

KR]P-IlQiI/,a&ﬁéﬁ (BM 130 258 Tk 1559 0oV Ad-624. Rarticulasky s AR jajpha and/or

s ST cBbUREARY O RIAR L5 SUBaS b rcriony-

oxyﬁl‘ilﬂl'yll}@tk@kyﬁﬂieﬁyl%fbpﬁf01caacﬁd)laﬂ&bha{hﬁﬁbéﬁﬁﬁaﬂy atceptabidd sam ¢hereof.
such a salt. A particular statin is atorvastatin,
or a phar maceutically acceptable salt, solvate,

In aﬁg § Pﬁl{pou d ?P&l@ 11?veﬁ?!)ﬁ m3y bé u?éd’iﬂrcldﬂjuh%nef?fth aRufffyBurea for

In is atorvastatin calciums

exampret glimbmhldy gitehelamédd (ghyburide)] gliclimde gbipizide, gbqlpmcj
wth the chem cal. name

ChquPEFSP%‘B’rﬁiénSﬂl futgmide o%fPE’ﬁ‘gr’F*Z“? f@@%ﬁ#&f‘m@w%ﬁ% glibgpyride,
ghsgﬂﬁi l% O)Vﬂuﬁhgicﬁe Jblidolé, ?glﬁyh%x%ud% Symidine, glypmarmde phenbutamide,

ept - 6-enoi ¢ daci d, [al s8 known
tolc@E)md’e dodt t@mzamum B;rtﬁ@alyib')thesmﬂfgophumys glzm[epmde or glibenclamide

glyggngésd%é P{g:tvaﬁ S lflfl ué%g&lgraeglgg‘] %Xﬁ)lrllrglg di(‘)l}e p&e%n fnventlo%) includes

adnBRR R é‘o’i‘ﬁﬂdﬁné%@ gt AdNeft i ddrtioflin &@ﬁjuﬂdtﬁntvﬁﬁi 6%, two or more
or a solvate of such a'salt. The conpound

ex1s(t1EE-ﬂ’R‘—r{lmeﬁ( desttibest inphie ﬁymPHEU@ISWﬂ@byTh@OFWEQfHW othgesting
therﬁwf Fﬂ gﬁ%?rgﬁme}lg %féy%% d@bgte rhd 1 dsr %s)s(cg/ ate Iﬁ%atlgnsé %vﬂhbe those

knoauindn itfieSar€ @hd appiwdalcfos@w uymegﬂhmy lodies fdr sxz{nqﬂe thei FDA and may be

ropean Pat ent lication_ Publicatiaon
fougpmqgg ngugplBoq;qu ighedj deh@ﬁﬁﬁc Alternatively smaller doses may be used as

a result of the benefits derived from the combination. The present invention also includes a

compound of the present invention in combination with a cholesterol-lowering agent. The
cholesterol-lowering agents referred to in this application include but are not limited to
inhibitors of HMG-CoA reductase (3-hydroxy-3-methylglutaryl coenzyme A reductase).
Suitably the HMG-CoA reductase inhibitor is a statin selected from the group consisting of
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and Medicinal Chem stry, (1997), 5(2), 437-444. This

l|atter statin is now known under its 15 generic nane
woasuvaesat in. I n the present application, thePCESER004/000964

"chol esterol -1 owering agent" al so i ncludes chem ca

modi fications of the HVis1doA reductase inhibitors,

such .as esters,. prodr nd =Znetaboli.tes, .. whether
sorvaS i By A e peairo g ABAR JERAREE, i R Hiom.
mevastdiBl H6§tadn, GHVRAUAI@Tastdla dAH SERVHstaRYENY pitimiabeuticall y
conbirnation with a bile acid sequestering agent, for
accepteltlaspit.cespestialbst sodiim or caltivmest 4 s Katn thesgof coict sodvaigel] s—uch a salt.

The present, i nventio I ' es.a
A pe B bR BB e e RN U S By o
such aGhlt o g prd@al tHekdoE. AGhdle baIOSIROLthtIS b @adthtBAJalcium sal -t. A

i nhibitor). Suitable conpounds possessing IB

particulerly ieferrad sasin isi hopavan & cowpauReyith itlnfeqii,errg@eéAmTW (E)-o/-[4-(4-
L R e s L DR

R T
methy@ 3 @&t by sul My Dbk (Y rimin SOV BBR1SR)- 3, SNAi Qi QBB t-6-¥i oic acid ]

00/ 47568, WD 00/ 61568, WD 00/ 62810, WD, 01/ 68906, DE
or a phaygacratigally gqoepieb szl ot solysie tremspi g a spiyatphueh 2 salpyyThe

R R g e S T S

pyrimMA-80ARAR 58984 -H6Y 49k QRBRGAI, and s cHPRABS4Bsodiu—um salts are
EP624593, EP624594, EP624595 and EP624596 and t he

disclosrsin divrepeeh Pateat Applicatian, PubhipaticndVe-difs A9 1471, and in Bioorganic
i ncor ated her.gi : . Sujt .
ond MeBRRPEE BB EEPD S LR TRR PSR UM AOLE e

generid @8feirdafastiin}O 94/ 24087, WO 98/ 56757, WO 00/20392,

WD 00/ 20393, WD 00/20410, WO 00/20437, WO 01/34570, WO
00/ 35889, WO 01/68637, 5 WO 02/08211, WO 03/020710, WO

) / ” :

In the s R R ™ GRG0 YT o ol e
modifihilon 28, thERMB Lo Al Zlinctiase ihhibitOrs7 Qhan dstER, p&drddd And mdhetabolites,

the contents of these patent applications are
whetherdhvp OF H86dVher ei n by reference. io Particul ar

cl asses of BAT inhibitors suitable for use in the

present invention are benzothiepines, and the
The presens duvedsion elso indhedes iarcomipeuny] efi the prepent tifreankian iy canhbirpation with

a bile %éid%gquvé\(s,)terin g agent, for example colestipol or cholestyramine or cholest=agel.

The present invention also includes a compound of the present invention in combiration with

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

Suitable compounds possessing IBAT inhibitory activity have been described, see for instance
the compounds described in WO 93/16055, WO 94/18183, WO 94/18184, WO 96705188,
WO 96/08484, WO 96/16051, WO 97/33882, WO 98/07449, WO 98/03818, WO 98/38182,
WO 99/32478, WO 99/35135, WO 98/40375, WO 99/35153, WO 99/64409, WO £9/64410,
WO 00/01687, WO 00/47568, WO 00/61568, WO 00/62810, WO 01/68906, DE 19825804,
WO 00/38725, WO 00/38726, WO 00/38727, WO 00/38728, WO 00/38729, WO €31/689506,
WO 01/66533, WO 02/32428, WO 02/50051, EP 864 582, EP489423, EP549967 ,
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00/ 01687, WD 96/ 08484 and WD 97/ 33882 are incorporated

herein by reference. her suitable classes of BAT
wonhi4hiessss are the 1, 2-benzot hi azepi nes, PCT/SE2004/000964

1, 4- benzot hi azepi nes and 1, 5-benzot hi azepi nes. A

further suitable class of- BAF inhibitors is the 1,2,5

EPSig%A_B%g %g&%éo%g ggé?%gﬁg%%%%?%ﬁ %?§ B R a%ﬁitﬁ«??clsn?ents of these patent

ory activity

appl{GBoBRire 3ndvwpothted herein by reference. Further suitable compunds possessing
et_h?{.l -1, 1- di oxi do- 5- pheny| -2, 3. 4 5-tetrah\k/,dro- 1,4- b‘zpz
IBAJtiRhikiten arigity have sen gesraihsg im M2 PARABHT IV QAP qTER: W) 00/20392,

: U Ay : s
WO W O D F0RCaT WO 34 07 Py BoRasp v o Whssss,
WO(0RY68L11 pWen9B/0207 JONW-Q 03028 X3478Y 0\13)0228 30,08/0003/028280y WO
03/00 425 ) AR P21 0973 EL LIS STRY P2, B BB AT 725, P 869
B B By et 13 ot bamoy 1= hycroxsbeney!
incofporated herein by reference.

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

Part%c%'ﬂa‘i”f‘fksé’bﬁ%f@Fh‘llfiﬂi[ﬁkrﬁo?%ﬁiziééﬁle forié fyihe BiddedtifiNntibn are
- - p eny - - -
benznihigpines pd Jheaompeundy dascrilad s drcpalaiys patingrsly claig, 140EWO

00 S B R AR A Beormdusitrsin y gepfgues. Other
suit4UR clhssep BEIVAT Inhibitd¥s afelhe $2Mhaehhybpiaey, b aAnsenkdiikizByihes and

1,5 -%@?@%WPW@@%@)IEQ sujtaplesclpssiof Ap4dripbibitguspeiedehPazepi

ben%bglﬁ%ﬁlé? "554i but yI - 5- phenyl - 7- met hyl t hi 0- 8- (N- {
(R -a-[N -(2-sul phoet hyl ) carbamoyl ] - 4- hydroxybenzyl }
One R suiEhIe otbotid possedsing 1B A LHADidry ach oty & GREF B butyl-3-
ethy%—qi p&ﬁx?d'obﬁigﬂéﬁﬁigtﬁnXJtétga:h@H@l’,h:bEhm‘%BiWelfiﬁUngl &N {
Rj-a-[ N -(2-sul phoethyl) "~ carbanoyl] -4-hydroxybenzyl
gludopyranosiduronic acid (EP 864 582).  Other suitable IBAT inhibitors include one of:

1,1-ﬁ@?%&%'ﬁ?ﬁ%@ﬁgﬂy&-%e‘%hy‘rifﬁioe-%f(%’-‘%’(ﬁ‘)ﬂ"-%hg’rfy?ﬁ06\93(@& %S hethyl)
cm?%i@ﬁﬁfe%@@}(ﬂgﬁat@ﬂh&hbxﬁ=@ﬂﬂﬁyﬂeu%m6h \B-behizOthBazePine {

- carboxyet hyl ) car banoyl | benzyl }
1,1-dimxb b ylibutstl Hfoptyeny 7 neth Hihie S r(Ah (0o iV Scirbprunethzhegsbamoyl]-4-

- WD 2004/ 110984, PCT/ 04/ 000964 . - 16,. .

hydfBy ey Rt R 2 Bar g o EHPsZ PRy ¢
1,1-Iﬁi%)xo%,i-hlibueﬁ:szﬁﬁeam@ﬁémlitﬁ@sQNIRRI)J1*-ﬂheriyy4 rpwyhenzyl
sulpbaethrbenybaree i basthyldcagbamaeylmsthox i, 3.8 ¢kt tesrabrdre o, fribapaashiazepine;
1140003 Byt 3 oo Tronety bins - URIL Pk 2% G
sulphoétByDéarbdhoyl In@aypeatypasitielhox g R Ban®tlahedayl, 5 benzothiazepine;

car banoyl net hoxl%/) -2,3,4,5-tetrahydro-1, 5- benzot hi azegi
1,1-diwxo53,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(2-sulphoethyl)carbamoyl]-4-

bR P Tl P S,
1,1-BRHBATBYY TBIRHXS) phénl- Aokt IR AT QRSN EDZQIpRLABFD
carbr;(rerioyl] -4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(N-{ (R)-0-[N'-(2-
carboxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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1, 1 -dioxo-3,3-dibutyl-5-phenyl-7-nmethylthio-8-(N {

a-[ N - (2-sul phoet hyl ) carbanoyl ] -2- fluorobenzyl }
woanh@anwgh net hoxy) - 2, 3, 4, 5-t et rahydr o- 1, 5- benz 8ChiSE2Z®B000964

ne;

1, 1- di oxo- 3- but yl hBdet hyI--EiI phenyl - 7- met hyl t hi 0- 8- ( N-{
N -(R 2- -
1 S b T el S b P B A oRgyela e amo4-
hydrg)&’b%{& gé[zgﬁ%némlﬁl P]%%?P%en;% ?egllaﬂ ctlrﬁy %-ﬁ%%zoém?zepu}{e

1,1-dif) o-3-thab¥1-3-Ehyl 2- hmmethylthlo 8-(N-{(R)-0-[N'~(5-carboxypentyl)
car boxyet hyl Lcar am)yl %ﬁ
carb@vamdﬂmgzylr}@ar aﬁayyln@t@xa) B3 TR b DepEtBIgEIRINgs e pi

1,1- 10)“3 ?%ﬁ}l%gtyf— P e?y %nelch?'ﬂh%)'\ﬁ %Iélglaﬁ?-écl [%\7 é%&%ﬁk%&l‘}ﬁ)&bamoyﬂ
benz?ﬁ"c Mﬂ?rhﬂéth@?}l)m,‘&t}tra@dw(ﬂISOb’ej@bﬂhydzel}me

car bano benz car banoyl net hox { 5
1 1-dlem-élﬁ&y@ﬁbutyl-i—rﬁlenﬁln%mem RigpB-(- {0t [V 1(2-5u1phoethyl)carbam0y1] -2-

ﬂuox‘gglfr%%/ bUt ;lfﬁgtpet ijjc ?,ggcggﬁﬂd'rg IIEEBJ}%E?:EHzgplﬁe( N-{
1,1- &6&@@%&1@&&9&%@@ FroSthy Rhioah iy (R oAb eRE @y daaepi -
carbewatixsdmrbmqyl]b@azeiMtbasmphmmxyz 25bfAyrraydrel Snpengothiazepine;

L1 #@%%N;ﬁ} i}ﬁﬁ%n%”ﬁéﬂ%ﬁrf’#tﬁ%‘-’@-%fy (R)-0-[N'-(R)~(2-hydroxy-1-
cmbﬁé}?ekﬂ%wf}%?{dﬂﬂ’%ﬁiy?}c%rbﬁnéyhﬁéthwCU,SM,SJ@UQ@‘@I%&H Biteagdthiazepine;

1,1- d1dk@)3§)3~3rbht}ﬂ5ﬂpt@nyﬁlt—7}met@mtm&j{INFIKRWW+{ﬂﬁ) dr[H—"—(R)-(Z-hydroxy-l-

el SR 225

876 1zot hi azepi ne;
tetrahgalroapy 0(1;(|1’ub ityl - 5- phenyl - 7- met hyI t hi 0- 8- (N-

1,1 cﬂlB)Loa-lidﬂyl‘i Et-hwbﬁ@bmﬁﬁomiﬂlylthlo -8-(N-{a-[N"- (carboxyme{thyl)carbamoyl]
car boxyet hyl ) car bamoy
ben@é}%myh%?%e&x))z %»435 Etrghﬁd}é/?'ll 2 Ar8thiazEPiggn s ot hi azepi

1,1- 5'[1’%}_(_) 3@%1_ e%my}j-IS ﬁ)u er)x/s(l SE meﬁlgltlﬂo-S7 (]r\{-e{tocﬁ[]\lf t(%ethoxg/)(me,thyl)']_ghosphoryl-

metl?gdgiabr?gnol&-l]bémﬂ }(;:?%b?(a(rgiglggétﬁ»g??@hﬁﬂytrﬁ%d@ﬂ S}I;anothlazepme
L1-digye M etatgaRes 1 S reBeHEG b NodRr Heh A2 1
[(hyﬁfo[x?gfqegﬁgﬁmﬁp%‘oﬁl ?argpﬁg%n Zy%ﬁ@ y%ﬁﬁh&o§rme{thoxy}-2,3,4,5-
tetrahp@SPNSHEhT@hiaydpie;
e S BB .
carb(ai%retgylﬁ%a% %%%llﬁﬁgirge%/%ﬂ?imﬂﬂﬁﬁl ny%y)'?ﬁ nya'l tte{}hﬁ’ycﬁo (1|\5' bénzothmzepme

1,1-8R% BBy athw) T pidas Mdtmmws V- [(R) -0-(N'-{2-[(methyl)(ethyl)
car banDyI met hoxy) - 5-tetrahydro- 1, 5- benzot hi aze

oSBT HORg Dot A OS] GBSO ey |-3.3.4,5-detrahydro-1.5-
b E&S} di oxo 3, 3-di butyl - 5- phenyl - 7- net hoxy-8-[ N- {
CNEGYALERING-- ( 2- sul phoet hyl ) car banoyl | - 4-

1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{ N-[(R)-0-(N"-{ 2-[(methyl)(hydroxy)
phosphoryljethyl}carbamoyl)-4-hydroxybenzyl]carbamoylmethoxy }-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

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

car banoyl net hoxy] - 2, 3, 4, 5-t et rahydr o- 1, 5- benzot hi azepi
waepo4l1d9sdi oxo- 3, 3-di butyl - 5- phenyl - 7- net hyl t RCO/S8200M000964

{ (R-a-[N((R)-1-carboxy-2-nethylthio-

et hyl ) car bamoyl | - 4- hydr oxyl@enzyl }

1 1-%12(%{2) Y met %B‘V‘%@& ’7-meth<§x3E t[f\la Riﬁﬁj []\}' (3 sulp?xoethyl)carbamoyl] -4-
hydi&)gyb?fkﬂ?%_%%dylﬂ%&y]@ P h%nﬁé{raﬂyd‘?@—tl hybdBbBiBepite

1-car box

1 1Moe%&-pﬂnmyll-j-phér@di-ﬂﬂ;lbthyl&h1h38d(r]‘é>k®ﬁh—i&f+((l}) 1-carboxy-2-methylthio-
ar banmoyl net hoxy tetra dro

eth}g}g,qm YE-R ygrﬁ)p(ﬁléanzyl}gérgamoylmet 0Xy)-2 ,]3,18,5 tetrahydro 1,2,5-
ol P 5 O e T L o e
1,14@6%)6,B*dﬂwi'l}ﬁ@h@ﬂymﬁhﬂhﬁkﬂwfﬂﬁ@*ymFIHN}((S) -1-carboxy-2-(R)-

I h
hy iC ar ggangr )5&?3%@3%%%@@0@13&;@5 harrgjor met'hox;% 2,3,4,5-tetrahydro-1,2,5-

ben% a?%%gﬂ) &- phenyl - 7- et hyl t hi 0- 8- (N { (R-a-
1 %ar boxybutyl) carbanoyl]-4-hydroxybenzyl }

1,1cigsH0adyBydiRy1nD pligny2-7aneth Plittiotd @y AR)ea-INZ (H-1-carboxy-2-

benzot hi adi azepi ne;
methalpé%zylha@amowﬁﬁrhwoméﬂw}C?ﬂ??é@%glm@ﬁlpzsy)sz g #.5-fetrahydro-1,2,5-

- S)- 1 -carboxypropyl car banoyl ] benzyl

ben(%g%lbag}fa[g%léét%oxy) 2,3,4, )épt eltO)r/a%ydro 1, 2, )é Lenzo%/hl :f}:ldl
1,1 @@ 7 8-dibutyl- iphenyl-7 methylthlo -8-(N-{(R)- oc—[N-((S) 1-carboxybutyl)

- di oxo- 3, 3-di buty] - 7 neth | t hio-
carbam ) fﬂy@@sybe@yl}é%rb%gy aé%a;wmehz§r \
ben‘i@t%ﬁ%ﬂﬂ%ﬁ@t hoxy) -2, 3,4,5-tetr ahydr o-1, - benzot hi adi

1,1 li,‘xdxodiB Mﬂmﬁyl%-@h&nyﬂ Y méthploiei638- V7-{ (Rt Ay N((8 ol-Barbdk fpropyl)
(R-a-[N((S) car boxy ) 20 o )
W@yé},bywy W{ga@g}y@)rgﬁtﬁqu)b?e%ﬂ;rte}rahydro 1,2,5-benzothiadiazepine;

LIRS a:{'ﬁ%l%'}%ycll X%néf?ﬂ Sndinyrdisle ARYEH % NG (S 1-carboxyethyl)
Earﬂo 2Bzt t|h Tl b1 |2, HbensdtHiddi
g Syt st
REAARS A st ke AN Sl AU S AL
|
BBl BTt S o rregbyaet 2.
bengathb@xepify: ) car banmoyl ] - 4- hydr oxybenzyl }

car banoy rrethox 2,3,4,5-tetrahydro-
1,14sk0%003, Bnddmt)ylz%pﬁﬂgl 71metmylth10 -8-(N-{(R)- oc-[N-(Z sulphoethyl)carbamoyl] -4-

hyd{%y%gnfyﬁ 3l bu %gtps)&gtf g}il -tetranﬁsydr l tzhé Benzoghladlizepme
1,183 Bmﬂﬁﬁ%lhy bh&@ﬂb&ﬂ@mgﬂtmsmw {{R)-ar- N-((sg 1-

car barmoyl net hoxy) t et rahydro-
carteyztiyhcatiame @pidredr@@benzyl carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

L oxa- 3, 3-di butyl - 5- phenyl - 7- net hyl t hi 0- 8- ( N-{
be“(??}”g‘a[zﬁplf‘e(S) 1-[N-((S) - 2- hydr oxy-1 -

1,1-diox0-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-o-[N-((R)-1-carboxy-2-
methylthioethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3 ,4,5 -tetrahydro-1,2,5-
benzothiadiazepine;

1,1-dioxo-3,3-dibutyl-5 -phenyl-7-methylthi0-8-(N— {(R)-0-[N-{(S)-1-[N-((S)-2-hydroxy-1-
carboxyethyl)carbamoyl]propyl }carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepine;
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car boxyet hyl ) car banoyl | propyl } carbanoyl ] benzyl }
car banoyl net hoxy) - 2, 3, 4, 5-t et r ahydr o-
wa 200451@8mz ot hi adi azepi ne; WO 2004/ 110984 PCT/SE2004/000964
PCT/ SE2004/ 000964 - 18 1, 1
- di oxo- 3, 3-di butyl - 5- phenryl8 7= et hyl t hi 0- 8- (N- 1

1 1-@@1 %—&iﬂ%&l -éﬁ@&%%%tﬁ@ﬁggﬂ%:(}l\l-{(R)-oc—[N—((S)—1-carboxy—2—

metﬁ@&a%whﬂsﬁﬁﬁ%yanz%}émﬂaﬁoylﬁktwﬂa%ds%@ahydm 1,2,5-

benzot hi adi azepine] '1,1-Di0
benzethladiagépise;pheny| - 7- met hyIthl 0- 8 (N- { (R-(X[N((S)-

S OHBE B SRR LAY o
carb %ﬂ)éfﬂt@hw&%eny?ﬂ?carﬂaméylgleﬂi&yfh’l% 4,5-tetrah dro 1,2, 5

ut yl 7-methylthio-8- [N ((R'S)-a- NI
benz¢tRjaddz¢ghe; 1- hydr oxy- 1 -

1L Doy A e Pk ok B RSP g Ri2-(5) 1-hydrony-1-
Ay by SRR, Sy gy 20 45
tetrabyfdhe-1 25 @nz:ecmﬁ)ampm) 5-(R) -

1,1-Didke BN mos gyt LRI ol A S 5 R RS- -
2,3 ttl%tié %&Mﬁ{aﬂ}éxﬁ d}%{) fb%ﬁ{dﬂr!]a@h?@r@gyﬁﬁbgz%ﬁ%bamoylmetho{xy) -2,3,4,5-

utyl - 5-phenyl thyl thio-8-(N
tetrtRira PIS-banzo@jadiazeRnesanR) - 5- (R) - 2, 3 . 4, 5,
L1 P A orhery L) oot RERHLDIEN e 0130045
2,3 %:5%- gerﬁ eQ(g)glht@gﬂ ﬁﬁhﬂ)gl]b ?}cmﬁ{@ﬁﬁé’chbf}ﬁ}lj 3’4 5- tetrahydro-

‘acte vate of “such &’ sal
12;5Flmdmig1atliaeqénﬁ According to an additi onal furt her

ect of. nve rOV|de
Bt e Bt SIS R e ish iRl BY  BResfk tppreor
an effective anount of a conpound 20 of the present
invention the formula A optionally together with a
Acprdingede en taﬂdﬂapn«;l ferthes pepest ef thelpragepitingmtion thare s proyided a

sequent, al e
conébdmtwpgléra%{] : ﬁOIBRrém% HE aldgn%llstrat %e&%g%&o \cl\%nﬁegané%unt of a compound
of thelpestadntentioh tiee fobhRla(A bpli@ntlydetiestweth 4 pt&lﬁﬁlﬁ&rutlcally acceptable
pr ot ei n) |nh|b|tor for exanpl e those referenced and
dilugak@rrGaned, Wiih o sORIETPoBS, Sedyientral |oF sepapate adgHysration one or more of

e IS ARENLR g oS0 herein by B

a CEXRI(gcdestet gl dschir ransfer [muein) dshibifdd, G 2bmpledhddeasferenced and
described in WO 00/38725 page 7 line 22 - page 10, line 17 which are incorporated herein by
reference;

a cholestérol absorption antagonist for example azetidinones such as SCH 58235 and those
described in US 5,767,115 which are incorporated herein by reference;

a MTP (microsomal transfer protein) inhibitor for example those described in Science, 282,
751-54, 1998 which are incorporated herein by reference;

a nicotinic acid derivative, including slow release and combination products, for example,
nicotinic acid (niacin), acipimox and niceritrol;

a phytosterol compound for example stanols;

probucol;
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described in US 5,767,115 which are incorporated
herein by reference; a MIP (m crosonmal transfer
wonraei4aileps4i nhi bitor for exanpl e those descri be#CT1SE2004/000964

Sci ence, 282, 751-54, 1998 which are incorporated
herein by»rFference; 30 aMeotinic acid derivative,
i ncl sl ow rel ease andmgonbi nati on products, for

an O g (1LY agid g‘?fthﬁ?lelae ‘%ﬂa‘“’(m ‘aci n), aci plom)x and

an aﬁﬁ BSédu’yfcetn ofinPIoFeRBhSI QrlitANBRUNG, 48} arkdbitamine (GB 2,184,122
stanol §; probucol 2004/ 110984 PCT/ SE2004/ 000964

andUSﬁ9929aﬁl29()nega 3 fatty acid for exanple OmacorTM an

L e e

inhittic? 28 £iPotensaniIaBddphiy RefaLEist, ue aﬁdrﬁmgi&d)lédkbr ax alpbh@endrenergic
an angi ot ensi n_converting enzy bltor

blockergh beternalienengia Rleekst &r %ﬁtﬂ@&oﬁ?@?fd@na gﬁ Rhajpetd anc{}enefglc
r

oGS5 e B BEPLALISENS: Ol PREEKS o ATORUBCky, s

diuré@lphial eebdilandr ener gi ¢ bl ocker, an andrenergic

stimul ant, cal cium channel bl ock
a CEJoanif B O HVeriP QEQAODF XS SooPHbeh o VraRy it ana B esess
aSplI%ttagonlst or inverse agonist for exanple as descri bed

WOOL/ 70700 and EP 65635 ; 10 aspirin; a Melanin

ah&ﬂmmnenhmatmngghmmnmnah@NH}mmag@mgmnlst a PDK

i_nhi b tor or nodul ators of nuclear receptors for
a PRE MPieri 2 FXR, RXR, and RORal pha; or a
modB RS H B¢ ﬁh’&éﬁ%&eﬁét&§f& Rk %1% @@RtFmORXRt end RORwhE; of

such a salt or a prodrug thereof, is optlonall
or a pbeyatdeentioaily hc@pmbéa &ﬁtﬁcmll‘t’ﬂt%ﬁpl\gate&lfcséﬁh apaleors lel‘.?éng thereof,

oniy b bR b PRLE A AREFBLl SHER. efRP d BB biooced
animdl ¥uldh b® biin @i né&aafﬂmaemtefa@ahﬂmrmmem abl e salts, .

sol vates, solvate of such salts or a prodr ugs
thereof, including active netabolites, which can be

Partié%l?aq (EE ﬁ%ﬁ%lt{ﬂ?laﬂ eﬁ%ur}%%pté@ahlgzﬁl e 'éeﬂ% chlvitgse solvate of such salts

nven jon i nc ted to,

or apeddroyd thereof) ipdudins actadeanﬁﬁbolitc;s athadhrqao rbleuulsed ial combypration with a
cal ciu ancovenj n nazepr| 9
COMRQERGE ggqv&@tlorbg]ﬁglfig gpt grgnot 1rmte to e ohowmg compounds: alacepril,

alatriopril, altiopril calcium, ancovenin, benazepril, benazepril hydrochloride, benazeprilat,

benzoylcaptopril, captopril, captopril-cysteine, captopril-glutathione, ceranapril, ceranopril,
ceronapril, cilazapril, cilazaprilat, delapril, delapril-diacid, enalapril, enalaprilat, enapril,
epicaptopril, foroxymithine, fosfenopril, fosenopril, fosenopril sodium, fosinopril, fosinopril
sodium, fosinoprilat, fosinoprilic acid, glycopril, hemorphin-4, idrapril, imidapril, indolapril,
indolaprilat, libenzapril, lisinopril, lyciumin A, lyciumin B, mixanpril, moexipril, moexiprilat,
moveltipril, muracein A, muracein B, muracein C, pentopril, perindopril, perindoprilat,
pivalopril, pivopril, quinapril, quinapril hydrochloride, quinaprilat, ramipril, ramiprilat,
spirapril, spirapril hydrochloride, spiraprilat, spiropril, spiropril hydrochloride, temocapril,
temocapril hydrochloride, teprotide, trandolapril, trandolaprilat, utibapril, zabicipril,
zabiciprilat, zofenopril and zofenoprilat. Preferred ACE inhibitors for use in the present
invention are ramipril, ramiprilat, lisinopril, enalapril and enalaprilat. More preferred ACE

inhibitors for uses in the present invention are ramipril and ramiprilat.
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benzoyl captopril, captopril, captopril-cysteine,

captopril-glutathione, ceranapril, ceranopril,
woeo@namsi| , cilazapril, cilazaprilat, del apri PCT/SE2004/000964
delaprll-d|a0|d enalapr|I enal april at, enapri
eplcaptoprll foroxyn1thrﬁ%) -fosfenopril, fosenoprl
Pref%r@lezﬁl% ?rrsgﬂ dl u W%%fﬁ!’l} %glﬁcgegtla&g%&g@%le sgﬁs §(995t9§nsolvate of
such*‘sﬁﬁp&piwﬂbdﬁ; s'tﬁ’ér@cﬂ’f fot usel 1ﬂ1cdr<ﬁbmahon WMM @mpdund of the invention

in olaprllat i benzapril, lisinopril, lyciumn A
mcludytch)ujmmncs hrmtedatnmqmpouné%%amqsaartarhﬁéedeﬁarrqnﬁlexetﬂ losartan,

ipril, . -
vals:{.}%a& Irbes t%sos?{ga oy :i}fdbs‘aré%}rjl i pr | g?.rpﬁli’%fi%%r olgxefefre angiotensin
I ani g6 BRRfs dnph@ﬂha?b@ﬁtﬁctallly aqesprebby ddriviayislesoibbieof fol@se in the present

quinaprilat, rampril, ramprilat, spirapril,
invegion afp CRRAeSgIRIGE) ‘@P‘ilf?fé“a%‘ﬁ exstih i | at, spiropril,
spiropril hydrochloride, tenocapril, 30 tenocapri

hydrochl ori de, teprotide, trandolaprl
Thefefaa tlodmpdditiata] faatirb apthielinventibn,cheneiis provmblaan‘pihvd for for the

e B R LRI b eher e A LB i s

as n{g%%éé ? such'tl%'aﬂﬁ’é?ﬁ WhicheddalpaRed Adramskte il taR4illafmal an effective
re preferred inhibitors for uses in the present
amoumtvafmtqompoané afam presdnt fnventienip $lmUé1tan6Qﬂ@ @Q@ﬂﬁ@l@%&ar ate

E20Q4/ 00 - 20 Pr ferpned
s R MOHLD AR ERgT Ly 1 B B pBad epdrbed n s
comPRiaMét 8cticiQby @bﬁarﬁfacelﬁiéﬁlmy satkptabRrsaR, s{@)ﬂ\m’d‘ wglvatehE s@af a salt or a
for use in combination with a compound of the
prodreg/éhareobn i ncl ude, but are not linited to, compounds:
candesartan, candesartan cilexetil, |osartan,
val sartan, irbesartan, tasosartan, telnmsartan and
TheRBdro S s additiHigdl Féatuit af the ipveation rthereds gfovidedsimethod of treating

ant agoni sts_or pharmaceutically ?cce tabl e .derlc\{a} ﬁ%
hyperipidgmic *f‘mdltl%’é i A VeRg-Hhecdse ApmalnpGH AP BRI gindiced Of such treatment
&?{;ﬁ?& gaxp d rﬁgk rdnPal GhlegpeBlivd amdiiR o h @bRpbuhd®dt th
wh “addi t1 ona eat ur ggéliahatgﬁ?nveﬁtl or11 %mhereols prgw ed ©
presantrigvémtidnfofn chmpotitkof the Geventiot mcsﬁmugt@@oas dequisatigdor amlrate

admérhgtfﬁ%%?}ggllgg grﬁcgflt}ectln‘gl e Iogg)%g E}%hc%p%l\fa c&?wgmu?ﬁqsc&ﬁbed mn ks

combRHERbA §&§1oﬁ%@)'h§ﬁﬁchﬂ9:aﬂg aSRpthbRYalfbol Pdte &bfvaed df\éBch a salt or a
anount of a conpound of the present invention in

prodriigitiietemieous, sequential or separate administration
w-th an effective anount of one the other conpounds
described in this conbination section, or a
AccBRIM WRCELR thePAspYct J ek ddiltion Sidrt is Ii@bi*d&ﬂ e phamlacaiitzabDéomposition
such a salt or a prodrug thereaof. 15 Therefore in an
whiglienreprisea . comapwrdoighe present ipentiop ARd prfeqldhe ether eampasgds

descrxbrerggx{]&l% &Imlglﬁﬁﬂ)tﬂ dd8ion or a pharmaceutically acceptable salt, solvate, solvate of

such a salt or a prodrug thereof, in association with a pharmaceutically acceptable diluent or

carrier.

According to a further aspect of the present invention there is provided a kit comprising a
compound of the present invention and one of the other compounds described in this
combination section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodrug thereof.
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hyperlipidem c conditions in a warm bl ooded ani mal,
such as man, in need of such treatnent which
woan@riiess adm nistering to said animal an ef f BCTISEZ004/000964

anmount of a conpound of the present invention of a
conpound of the invention 2h-sinultaneous, sequentia
or separate 20 admnistration with an effective anount
of one the other conpounds described in this

Acc&%ﬁﬁ 3 aat rsaeéﬁéét Q1" r@seﬁ%bﬁ?ﬁﬁﬁ%&r@ A prbvres ﬁﬂﬁt@éhﬁbrlsm g:

, Vate of such a salt or a pr odr ug
a) a t:dsmpmfd of&l@&:pre@bm dnvteation finip fhe undsiosage fofmit he

i nventi there is proyided. a r.maceut i cal
b) oIS PG ARSI BT CE i ST BB A e iphgrmaceuticaly
accegfa%isees@ t, VRO LAR AR saf of DErofftpahere RPN B&k®nd unit dosage
escribed Inthis conbination sectl on or a
fornphadrmceutl cal 'y accept abl e salt, solvate, solvate of

h t { f h
o) captifei e el e pracetaruabl g e BIET 75 50

According to a further aspect of the present invention
there is provided a kit conprising a _conpound of the,
Accprdingiota furfheraspesi o the mpssnbmveniionghereis provislst addt comprising:

a) aﬁﬁlgpéﬂggd:%ttb ggﬁte:g%/nst é%sgegg?% E?%ét ﬁlci %@rg%eu@cal ¥, ageg t(a) le diluent

or cirieh i a$@adttuntfdosagelfoaay ug ther eof WO 2004/ 110984
PCT/ SE2004/ 000964 - 21 Accordi ng to a further ﬁlarﬁl
b) ek of He fﬂh@ﬁmpquﬁ%ﬁlﬂs%l??dtlﬁ dhig co WBAERA EHOR Ok} P aceuucany

acceg)%ﬁ)g §a§tj S0lvate, e 1t QH gg%l?f)ro % Eﬁ)d?fg[etﬁ%ﬁ kY S8Hoh@Anit Rosage

sage he ot her
formg;aiidounds descri bed |n th| s conbi nation section or a
pharmaceutically . s acceptable salt, solvate, solvate
¢) ceptaggicpeaps gy goripining s ﬁtganfiﬁg?oé"gfd S38§ 9% cond uni t
dosage form and c) container neans for containing
said first and second dosage forns. According to a
Acchudingeranathee ftatwt of the ipyeasientheraisamevided thaaseof scompound of the

e B A B SRR 00 o EPRELIGR ) o

confefefidh akdtRn dod 4 aldutieally adéé%tablﬂ sﬂt fsblvate, solivdte of such a salt or a
dosage- form, b) one of the other conpounds descri bed
prodmg thereofcinitbe mannigatuseef 4 wadiggment porasra Bstthe Heatypent Of metabolic

syn%é)%%ftrwéeﬁz i gi)e%tes g‘rﬁi 1Ysaztzs‘§oc1§t dA (Y(ﬁﬁ]tﬁ cgfloﬁsuiﬁl'h oo (ji #himal, such

ereo second uni osage orm an
as man.

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

warm-blooded animal, such as man.

According to a further aspect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of a compound of the present
invention optionally together with a pharmaceutically acceptable diluent or carrier, with the

simultaneous, sequential or separate administration of an effective amount of one of the other
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15 c) container neans for containing said first and
second dosage forns. According to another feature of

woOheodinessmt i on there is provided the use of a eomsBNNE000964
of the present invention of the present invention and
one of the other conpounds2@escribed in this

cor TR B4 5 2 B AT i A

soNalf@ eaogte off @uéh@saﬁ%%%fﬁsw% eheRbofaoptRALE A IRBhef Q[th wse in
he the treatment of netabolic syndrone or type 2

phacmmtl@élyaiqdepta‘tée didwmt pac%merctomwmbluogd@ gnimal, such as man in need
bl ooded |, such as man. According to

CWS§Q%?%E¥’Yta?ﬁ$ %? the invention there is provided the

use of a conpound of the 25 present invention and one

of the_ other conpounds described in this conbination
Expesignentsh, or a pharmaceutically acceptable salt,

sol vate, solvate of such a salt or a prodrug thereof,

in the manufacture of a nedicament for use in the

'H NMR e HC NIMRhmpsttdnpintiaw eiepetfonaéd dma ¥ atian Mercury 300 or Varian
war m bl ooded ani mal , such as man, 30, Agrcor ding t

UNﬁYwH@AOQSMr 690 SPERAT LY EAPCTAPE AE | T FreR RIS 0§ 300, 400, 500 and
600 MH h ?ecﬁv nﬁd%ua@ﬂ?qdeﬁa% GES, 190 ”PZrS' NS0 NIz, respefctlvely

rati ’n of an ective arount of a corrpound

Mebdieendeseate madearthe aeltzoghleqdpl | y together with a
pharmaceutically acceptable diluent or carrier, with
the sinmultaneous, sequential or separate

OB SHASE el Sty o830, e

stadlastri bed in this conbi nati on section, or a

har ceu |caII ce e salt | va
X-18Y, B G diec o 2GR MRS oBER PG iAo Ug: A amples
pre e&a&ord%%{o@cﬁﬁufzd 58thbYs RRR @m/ep{yﬁhgmldaﬁgtanqmeﬁm §tb§dard
o a warm bl ooded ani nal, such as nman in need such

Standved sqethods eret foz axamphe describepén Girsavagzo, Q! A 9&&1 Fugdumentals of

Cry%lzg@ogr?z%%gr@ge rndt |v§r\§,1 %?ge;sg%gﬁgggg a%? ar{li:aan\fr@%éS Introduction
to BREFPHRIB P, acz&nathbmmteyJ&lsﬁﬁﬁwwﬁ@ Bahn,300W. (1948),
400, 500 and I 0 600 , _respectivel and at 13C

Chemicef(emenbegraphys Silarm@n Hrpss, hardons or Kige, Hr Bsfretlexqadey L. E.
( 19%;2’?%? i atctz% ED?O es %PL ‘%ﬁﬂ%eintdesoig %&N @k ﬂqj n‘f ﬁﬁalyses were

emca ts are given in
perftrinBd titieg 8 Sliotedis ]m)OO i ffrat@imeter or a PhlllpS X’Pert MPD X-ray analyses
were performed using Cu-radiation a Siemens D5000 diffractometer and 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
DSCB820E 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.

Thermogravimetric analysis (TGA) was performed using a Mettler Toledo TGA850, a Mettler
Toledo TG851 or a Perkin Elmer TGA 7 instrument.
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standard. 15 X-ray powder diffraction analysis (XRPD)
was performed using variable slits on sanples

wonrepaned4 accordi ng to standard net hods w t h aRdf/SE2004/000964
wi t hout using an internal standard. Standard net hods
are, for exanple described23nr G acovazzo, C. et al

It wﬁji %9;2% r%:ciljg]t%?ggrg fthae!] aﬂ%f:c},] g,gs .Sttglﬁtld 81%%@@@% fo%g E).rfdcompounds of the
inveh&&P ﬁ‘)\?\;y He"ﬁrfg%ilé'& by Qﬁalogg\h)fthﬂ@ibcé%@&bd(ﬁscﬂédfﬁewﬁ @fetor Yn accordance
John W ey

' Sons, New York; Bunn, C. W (194%, 20 .
withOhenxamipley pelow), land rmagsh yhowl essentiagby) i sayme XKy glitfragiion patterns

B

XRPD dffradil paesnsitdor [N bod/oETGUs thegmegraing med mciiBABose instances
diffractonmeter or a Philips X Pert MPD.. X-r

! ay . .
wheariblis glear framy te gelevattrrattetnsi g/ auberarsEanS IO WS foexperimental
0.dif. to i1l ' )
errof Skl el By Rl s e R e my e, DSC omse
temﬂz&aﬁ;ﬁs&ﬂ@i tary fiﬁ&leD'gﬁgee:Efé’Et (ead. i@?!lé)n mh Y RPR! distandet ve;hlles may vary in
DSC) was perforned using a. ttler DSC820, a. ttler
the BEBHEN $16 14StFSFIERA) PRt wanpﬁ@eqi?ﬂ%m&{e SEJ&%/E PaTsey that XRPD
' it ' ifBr a variety of
i U AP, R B g S MRS,k PARE oE A TRfnOr a varety
reasGiad mchudigr for eSpnplegpeferreBarrientatioB0 Ther nogravi metric
analysis (TGA) was perforned using a Mettler Tol edo
TGA850, a Mettler Toledo TG351 or a Perkin El nmer TGA
Abbfeliftidncunent . WO 2004/ 110984 PCT/ SE2004/ 000964 - 23
T It WIT be appreciated by the skilled person that
crystalline fornms of conpounds of the invention nay
&Wr %ar ed .b% anal ogy with processes described herein
@f' rﬁwggg ¥ dance with the Exanpl es bel ow, and may
showigsesentially the same XRPD diffraction patterns
and/ or DSC and/or TGA thernograns as those discl osed
fer singletBy "essentially the same" s XRPD diffraction
att g and/ or DSC and/or TGA thernograms, we include
hose instances when it is clear fromthe rel evant
gat tggan and/ or thernograns (allow ng for experinental
error) that essentially the sane crystalline form has
BeeHPlsEd. When provi ded, DSC onset tenperat ures
FBY p¥MdVsiddleit he range 5C (e.g. 2C), and XRPD di stance
val ues may vary in

XRPD Abbreviations
XRPD  X-ray powder diffraction

d-value the spacing between successive parallel kkl planes in a crystal lattice

Intensity (rel %) Definition

25 - 100 vs (very strong)
10-25 s (strong)
3-10 m (medium)
1-3 w (weak)

TGA thermogravimetric analysis
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the range 2 on the |ast decimal place. It will be

appreci ated by the skilled person that XRPD 10
wonv@nglasikes may vary when neasured for essent pariSy20inve00964

same crystalline formfor a variety of reasons

kggl udi ng, for exanple, pRdferred orientation.

rey atlo s isS N AbbreV|at|ons t triplet s

Dsthgl ferepitl éﬁﬁn&gcy\@oraﬂ%m et 20 mnul tipl gt bs broad

singlet XRPD Abbreviations XRPD X-ray powder

diffraction 25 d-value the spacing between successive
Exampdgsal | el hkl planes in a crystal lattice Intensity

p (rel @ Definition 25 - 100 vs (very strong) 10 - 25
M&@-—M(Wedl um 1 - 3 w (weak) TGA
Methb88r nogravi netric anal ysis WO 2004/ 110984

— PCIT/- SE2004/ 000964 -24- DSC differential scanning

cal ori rretry Exanpl es Preparatl on of Starting Mteri al
henyl)propanoic acid

I phenyl ) probanoi c acid (i) Ethyl
2S) - 3- 2- (benzyl ox
@) qumbziﬁmi{-{él |[12ﬁ(b(enzvlo>¥v) 2- ggoeﬁ‘xoxv?p‘%tegx%xxé &Bﬁ (3.4 Dropanogt%hoxyp

To a solution of ethyl (2S)-2-ethoxy—3-(4-hydroxypheny1)propanoate (23.8 g, 100 mmol,
prepared as described in W099/62872) in acetonitrile (200 mL) was added anhydrous potassium
carbonate (31.9 g, 231 mmol) followed by benzyl bromoacetate (17.4 mL, 110 mmol) and the
reaction mixture was refluxed overnight. The reaction mixture was allowed to cool to room
temperature, insoluble salts were filtered off and the solution was concentrated in vacuo. The
residue was taken up in ethyl acetate (300 mL), and the organic phase was washed with aqueous
NaHCO; (3 x 100 mL) and brine (100 mL), dried over anhydrous MgSO,, and concentrated in
vacuo. Purification on silica gel with methylene chloride as the eluent and collection of pure

fractions yielded 22.4 g (58%) of a yellow oil.
IH NMR (400 MHz, CDCls): & 1.16 (t, 3H), 1.22 (t, 3H), 2.93-2.97 (m, 2H), 3.35 (m, 1H), 3.60
(m, 1H), 3.97 (m, 1H), 4.16 (q, 2H), 4.64 (s, 2H), 5.23 (s, 2H), 6.82 (d, 2H), 7.15 (d, 2H), 7.32—

7.39 (m, SH).

Bc NMR (100 MHz, CDCls): & 14.3, 15.2, 38.6, 60.9, 65.6, 66.3, 67.0, 80.4, 114.6, 128.5,
128.6, 128.7, 130.6, 135.3, 156.7, 169.0, 172.6.

(i) {4-[( 2S)—2,3-Diethoxv-3-oxooronvllnhenoxviacetic acid

To a solution of ethyl (25)-3-{4-[2-(benzyloxy)-2-oxoethoxy]phenyl}-2-ethoxypropanoate
(22.33 g, 57.8 mmol) in freshly distilled THF (290 mL) was added Pd/C (10%, 3.1 g) and the

reaction mixture was hydrogenated under atmospheric pressure at room temperature overnight.
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To a solution of ethyl

(2S) - 2- et hoxy- 3- (4- hydr oxyphenyl ) propanoate (23.8 g,
waQ4nmreis4 prepared as described in W99/ 6287 BELTIiSA2004/000964

acetonitrile (200 nL) was added anhydrous potassi um

carbonate (31.9 g, 231 nmmR§ {oll owed by benzyl

Therip P @ At ot FiiRae LI G-+ oA RE: FRppFaed in vacuo t

affow%elgl(gmqown%ﬁpyeuo@v 6iom 15 tenperature, insoluble
salts were filtéred off and the sol ution was

concentrated in vacuo. The residue was taken up in

' M PR, Cricloos Tinecld 1 4T.€ 288 4 65 "R Gpr R, 225 (m. 110, 3.60

(m, (111903 o dm, ﬂOime,@Hﬁﬂfaﬁ%om) m@a mﬁd 1@Q80ﬁlif)t Baﬂse(gs 1H)

vacuo. Parification on silica gel Wit
chlorlde as the eluent and collection of pure

o SRR Y28 £ S Tt W8] B £ e o, 100
156219322 PBAm 2H, 3.35 (m 1H), 3.60 (m 1H), 3.97

1H), "4.16 (q, 2H), 464(s, 2H), 5.23 (s, 2H),
682(d 2H), 7.15 (d, 2H) . 32- .39(m 5H). 25 13C
s . 38 6, 60. €

pro @53@ 1567 1690 1726 (||) {4[(28) 23D|ethoxy
3- oxopropyllphenoxylacetlc acid 30 To a solution of
et hyl

o B R SR R IR 907 o

metiylend &6ridd (3. Tvad ) aetde added NChé:t0% pidn$letyl anide t (0080 g, 0.39 mmol) and
r eacéggn m xture was hﬁdr ogenat ed under  at nospheric

DMgFe {Q0¢2 &t O3dommedide Yol yhts-dipstinderineprsgglcarbodiimide

hydfd %ﬁgg Q0! %?%8%&:?7 Ce ), éﬂg r%%@ %‘etﬁlé'ﬁc]ﬁxl g{eg%&iétﬁ{jed at room temperature

ovenmghte"mer @aiadrei wasvdibued wish neftliyders chﬁ)rﬁleq% @119 aof tha organic phase was
wasgt;_q? w1t‘11y5§}i I-?(\é\f &31(_0 2& ;ﬂgg@ eégso %%%ﬁ%a%@#n%%g mL.), dried over
Nagga)@ Qnd QOﬁéBntrlié)ii_zl)na)a%Zo (Pﬂ(nﬁya'&ol_lll) 8a l%rég{%cké’d"l@hﬁl)ﬂmﬁff di1%0a M:§e1 (Isolute®

SPH ook g BiL) vetMmethanqu—ll%asacBenth ®ethgleng chloride as the eluent
Ylelgeﬂfl%so@‘?ﬁﬁ 64039, 7y 130.9, 156.4, 172.7, 173.7

(2S) - 2- et hoxy- 3- (4-{2- (hexyl (2- phenyl et hyl ) am nol - 2- ox

oet hox, heny propanoate
'H NMR (400 z, CDC13) $ 0.82-0.92 (m, 3H), 1.16 (t, 3H), 1.19-1.33 (m, 9H), 1.45-1.65
(m, 2H), 2.82-2.90 (m, 2H), 2.91-2.98 (m, 2H), 3.12-3.21 and 3.29-3.42 (2m, 3H, rotamers)
3.50-3.65 (m, 3H), 3.95 (m,1H), 4.16 (g, 2H), 4.39 and 4.65 (2s, 2H, rotamers), 6.75 and 6.86

(24, 2H, rotamers), 7.10-7.34 (m, 7H).

3C NMR (100 MHz, CDCls): & 14.0, 14.1, 14.3, 15.1, 22.6, 26.5, 26.7, 27.4, 29.0, 31.5, 31.6,
33.9, 35.3, 38.5, 45.9, 48.1, 48.3, 48.9, 60.8, 66.2, 67.5, 80.4, 114.5, 126.4, 126.9, 128.5, 128.9,
130.1, 130.2, 130.5, 130.5, 138.3, 139.2, 156.9, 157.0, 167.6, 167.8, 172.5. (The number of

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



10

15

20

25

30

To a solution of

{4-1(2S) -2, 3-di et hoxy- 3- oxopr opyl ] phenoxy}acetic acid
wOQoh@oag4 0.37 mmol ) in nethyl ene chloride (BCT/SEL)04/000964

wer e added N hexyl -2-phenyl et hyl am ne (0.080 g, 0.39

nmol) and is DVAP (0.045-¢6 0.37 muol) followed by

| (A-( &l o-DhE YHBINNO0|-2-0K0ethoXy inheny
m xture was stirred at roomtenperature overnight.

The m xture was diluted with nmethyl ene chloride (25
Tonl)a arshitiva or géni cetphlase (WAs2-ethasndd4vi2t [he sl HohenyB:thyl)amino]-2-

oy NS SETRY RO 05030 W s 43 m o

0.16M TiORahbnOMdane reRasK adx el WA sitedSdtlrb&@ BRperature overnight. The
(Isolute(r) 20 SPE Colum, 5 g Si/25 nlL) wth nethanol

rea¢t®nimdxgirgdvasnacidified mathhyMeHel end extragtedawith gthydlagetate (3 x 25mL). The

confpife @l phagSehs Bidhelyih B 48 hif 300 ed e, iPloncentrated in
vacke 19aflord®.A78 ¢ @d¥s) of adbicrBls oilm 2H), 2.82-2.90 (m

2H)  2.91-2.98 (m 2H), 3.12-3.21 and 3.29-3.42 (2m
rotamers) 25 3.50-3.65 (m 3H), 3.95 (m1H), 4.16

3H,
11 R T % 50 4 85569 @Lbos L Sy P13 9l o 1.1

(m,(F9N) 2Mddz2. 900 BH),-8.0043 09 (Ad.18), 141-3.215nd 3.3923 @4 (2m, 3H, rotamers),
26.5, 26.7, 27.4 29.0, 31.5 31.6, 33.9, 35,3, 38.5,
3.5453.6] (mg3H). 481 dm, 4Dy 4. 4bawl 466, 5. @i, wtamersy, 6.3 gng 6.85 (2d, 2H,

roia)sT 193533 B BGEE UD- 17 0167 6, 1678,

172.5. (The nunber of peaks is |arger than the nunber

15-.0f carbon atons due to rotanmers.) WO 2004/110984
CRaYIRsEPOMHa0 658 43): © 8D, 1451, 22.6, 22.6, 26.6, 26.7, 27.3, 28.9, 31.5, 31.6,

33.8 237 A3 Rt H@?iy4§’{3 (£ 4 2 O'6Y4, g?.ap’?‘é?ﬁyi Ble26aM LY B® 1289, 1300,

oet hioxyl phenyl ) pr opanoi ¢ aci To '@ solution’of ‘ethyl

1302930, aB0Gx Y382 #39. 2- (36X VIS¢ D; pb@ny | €8.hyl 75611 ((De middnber of peaks is
oxqet hoxy} phenyl ) propanoate (0.081 g, 0.17 mmol) in

largepjthap ghegnypber i AR @HPS ciedp IJRmETsy 0. 10 M Li OH
solution and the reaction m xture was stirred at room
tenperature overnight. The reaction m xture was

2 VW ZEas L .' 4- _ _,_ A Alzilapiagla ‘.‘v,"‘ gt% X
CORBEIYTafif6l (30D MRt @it OV e OTeSobinkPRYRroRde 361.5 m) i
Y col our?’eass1 0|(I . %L)O "H NMR (400 N?—@e CD(02113)-§§S@r° 6 )in

tohgngp109.188. Asplugpp of chlomacetyl chilyride1(280-g) iB®lyene (5yml) was added

und%f_&"e?ﬁp%fa?%rpfggﬂlolgg%fegczﬁg%%zggcgig%%g %@cﬁrl% éa%}‘l[%? Sfx?a‘s annglgh until a

corgpl &8 sSlufidn (s oBtdineddarfdlthé Matetiphasedw AQGe@bted TBO of Zic phase was
H, rotaners), 6.75 and 6.85 (2d, 2H, .

washed with aqueous hydrogen chloride and water. The resulting toluene phase was reduced

by evaporation and diisopropylether was added to the toluene solution. The solution was

cooled and 1-chloro-N-phenethylacetamide (42.3 g) was collected by filtration, washed and

dried. The product was analysed by LC (99.8 area%) and NMR.

'H NMR 84(400 MHz, CDCls): 2.88 (t, 2H), 3.60 (dd, 2H), 4.05 (s, 2H), 6.62 (bs, 1H), 7.19-

7.58 (m, SH).
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rotamers), 7.10-7.35 (m 7H), 8.86 (bs, 1H). 15 13C
NVR (100 MHz, CDCl13): 6 14.0, 14.1, 15.1, 22.6, 22.6,
waao@/11®847, 27.3, 28.9, 31.5, 31.6, 33.8, 35PCT/SBHN01/000964
46.1, 48.3, 48.4, 49.0, 66.7, 67.4, 79.9, 114.6,
126.4, 127.0, 128.6, 128.927130.0, 130.1, 130. 6,
2, 139.1, 156.

. 130..7, 13 168, 68.2 .
b) Prsitgtirg 3 aS e FABPIReLsS L T-PlrRdr phms i s 15 0 0>
ethﬁgzﬂa%b%te h%?q&%ﬂ {}fgﬁeﬂw}pm%a& (12831 M%@B@W@ 99/62871) and

acetenmyle)(éﬁﬂ ol was ot dnd oy fy o i padsireflar iAfer gymplete reaction,

the E]E)ﬁpl%w am gr%{i 8&& g-belmgl)gﬁ]iuf F.l& [ \%?%ﬁﬂtgrneéi C?ﬁg‘% ﬁ%ﬁ%giﬁth acetonitrile.

TheSr@ﬂnHInhrfgndetl(ﬁlhsk/QJ Rae®Rd Wy distinkioslend &8 plodikt whs EgktdBized from .
was added under tenperature control. After

eth>§ @ﬂ?iﬁtéta@d hexanes.dihyk (RE)- Z@meq(éis{%mﬂws war med

ol BRI AR PRIk B33 S AL REf Bl Hien, wesed
and \@ried). Bipugrodsct wadnageseddyl IC (986 ard %B)yahé NMRhe
resul ti n& t ol uene ghase was reduced b aporatio

' MNER 8100 Mgy TaChisrl. Unle, Th b @6tb 3HAE ¥ (1l 2-06-3.01 (m, 2H),

s ARLUIED TRSTEL A TR PRI 0 e, e 0. o7

(dmbyHS I, 14at3|6cqﬁ],,7mshed and dried. The product was
anal ysed by LC (99 8 area% and NVR. 30 'H NMR 6H(4OO
MHz, CDC13): 2.88 (t, 3.60 (dd, 2H), 4.05 (s,

2 é"@%ﬁ?@ﬁ%‘ﬁé&%ﬁ%lo%%*@’ﬂ%}%(“l{ iy Ei[éﬁg‘%“g‘é@‘fﬁ%&m%

phenyijpropatoete((36.0%) 4 THF- @0 arlpwhs phied & hydlated affitieim hydroxide

.0 , .. ethyl . :
(6. 521 %gg)chsggl)é(?qll g%ya%r (CROHYRr SRS BRETRA ¥ 3 GissA GLEQ0DY EgPErafyre. After
couﬁp‘f&@ A0 D/ R2B Tk hreAel ev@ﬁﬁ'ﬁféﬂ'uhﬂér' r8ducd @ Bre¥bure ‘f@ﬁ:move THF. After

rred and brought to oi | under reflux. After
evapcumpdﬂe ttlee reectinmi wixture hae cnolxd tr wompiszpeatire dné addified with

BB AR 8B L0l by ey s

solfiof twds|vedsh@nwaR Qv dtdteani re%ik&itec\i\@ﬁa fedusddaldlirie rierpRduct was
et hyl acetate and hexanes.

cryqtagggedjr@mﬁm ag;t:gqay@ d@iﬁ@rgpyl(egher (25)-2-Ethoxy-3-(4-{2-0x0-2-[(2-

phe@\gg{ﬂ&(}?@ol] %tﬁ%%#%}{l)?é%%%}ﬁ@ Xélzi 6’ ng?ﬁﬁergé %fi%%lg)washed with

diispprogvicdthevasd driad yis e vlagfudrﬁ) (98. 6 area% and NVR. 1H
. NMR 6H(400 MHz, CDCL :291 EHJI)) t 3I—8
H NVEG o100 M7 DG 3 B HHD. B 385 G Qb 20 (dd, 11D, 3.46

(dq,ﬁlsgﬁ?ag)ﬁ?f"éf th 3(3—;% . A@&’ 1&5%.4%“@, oH}; 688 Et%, 1856784, 21), 7.10-

7.38 (m, 7H).

d) Dimethylsulfoxide (DMSO) (2750 mL), potassium hydroxide powder (244 g) and (25)-2-
ethoxy-3-(4-{2-ox0-2-[(2-phenylethyl)amino]ethoxy}phenyl)propanoic acid (250 g) were
stirred at approximately 18°C for ca 20 minutes. 1-Bromohexane (344 g = 292 mlL) was
added over 2.5 hours. The reaction mixture was stirred for approximately 10 minutes.
Diisopropyl ether (1000 mL) was added followed by filtration, extraction and separation of
the mixture. The DMSO layer was further extracted with diisopropyl ether (2x1000 mL). The
DMSO layer was acidified with 4M HCl(aq) (950 mL). Diisopropyl ether (3000 mL) and



(dm 2H), 7.14.-7.36 (m 7H). c) A solution of ethyl

(2S) - 2- et hoxy- 3-(4-{2-o0x0-2-[(2-phenyl et hyl ) am no] et ho
weaho4/1poesmyl ) pr opanoate (36.0 g) in THE (270 nPLTASES004/000964

added to a solution of lithium hydroxide 15 (6.51 Q)

di ssolved in water (360 ®38 - The mixture was stirred

I oor enper at ur I CO J et reaction -
watehi AT B S aheted Rk Fraione Db R ety spifeted (oH-2 of aq
SRVée C13BP%at vPRhed WBhr @6t (ZB00NMMKY. UTte diisopropyl
layel\r/)vas 0%8 %Fogﬁgglggtrl}]et }eﬁﬁ,'per ature E;;md aci di fl(ed Wi t?’] propy
ethehiagenwhs ooncentated in Tmiode iadiléareveryvingoes oihalickk? Fagt asgay 88.1%,

e DM ARSI S DL TS5 T B DR sccontnc

5 Wlth;gﬁr@{ceg%;, ewas 20 crystallised fromethyl acetate and
di 1 sopropyl ether. (2S)-2-Ethoxy-3-(4-{2-0x0-2-

'H NMBrs(40hyiHza @ID(E}): 81706895 ﬁhehl;l) )1,1&(@ ol .d4akb? 21@2@-113140-1 55

o Sy 5 5y 00 LSSy SR 011

3. 4513 39 (1(1[1t BH§|“3) 98 ?m8ﬁ{)( 14,3220 4. 5@ (QQ At Gotaiidhs), 364 Bnd 6160 (2dm, 2H,
1H); 1H), 3.56-3.71 (m 3H), 4.07 (dd, 1H),
rotamc1z$57(&?,—723-l)(,m@fﬁ8 (bs, 1H), 6 78 (dm 2H), 7.10- 25
7.38 (m 7H). d) D nethylsul foxide (DVSO) (2750 ni),
pot assi um hydr oxi de powder (244 g) and (2S)-2-

Exafipl€x Y- 3- (4-{
RS - OX0- 2- [(2 phenyl et hyl)am no]et hox

oxoe?tgognﬂ ﬁ?—l ﬁéﬁﬁﬁ%%xane(344g: 292rrL) vvas 30 | .
The reaction mixture was stirred
for approximately 10 minutes. Diisopropyl ether (1000
was added fol] Itr on, extr.acti and . .
s CSEaEPar o o (herHC phseay Do brkerr Bty i M hufgie acid
1R,2S -
(1. SEEABAF BB fh dhyiReRLRAYS “ﬁ@?iiﬁ"&%ﬁ’%%fmm TIRANIR 28)-(+)-cis
amifib-R dnqemop ¢l metehuiv) 306 Gudddd) toah@salml@mﬁ% omd@wmddltlon of seed. The

PCT/ SE2004/ 000964 8 wa 25 e
STy RTEEg TR PR, TP Ry (0 LISh (Rigpatptt o sive he
title CBHpuRd Wﬁfbh waYRhiraedwith XRPD sepNo| et her | ayer

was “washed with water (2500 nL). The diisopropyl

20 'H- -BMie(400ayiBlz, GRS 1doncentrated in vacuo to a clear, very
75 gli}g%g“gzﬁ' {)Aloﬁc%@%%]dﬂgcp 8504, 8 siltup, SPOL 88 2.%%9?'1 ), 4.4 (QH,

m), 30 1K, bl 3 S@HIMACTArIARES mp 318-3.0 (31 @), am:e&sampné (2H, br
1H NVR SH(400 MHz, CDC13): 0.75-0.85 (m 3H), 1.10 (t,
m), BR(OH 1bris)- b1 3 (M), OgHBH, 1)40- 1. 55

10

25 Example 2
(1R.28)-2-hydroxvindan-1-amine (2.5)-2-ethoxy-3-(4-{2-[hexyl(2-phenylethyD)amino]-2-

oxoethoxy}phenyl)propanoic acid

(25)-2-Ethoxy-3-(4-{2- [hexyl(2-phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid

30 (109 mg) and (1R,25)-(+)-cis-1-amino-2-indanol (36 mg) were dissolved in ethyl acetate (1.4
ml) and stirred at room temperature. When a salt had precipitated ethyl acetate was added (3.2
ml). The shurry was stirred at room temperature, filtered and the solids washed with ethyl

acetate (1 ml) and dried by suction. The product was confirmed as (1R,2S5)-2-hydroxyindan-1-
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(m 2H), 2.76-2.93 (m 3H), 2.97-3.06 (m 1H),

3.06-3.14 and 3.28-3.43 (2m 3H, rotaners), 3.45-3.58
wOmo4A)9s43. 98 (m 1H), 4.32 and 4.59 (2s, 2H, PCT/SE2004/000964

rotamers), 6.68 and 6.80 (2dm 2H, rotaners),

7.02-7.31 (m 8H). 10 Exand®e 1. (1R

e.sal.t .
m’@%‘é} Gl 18‘325' %?Z?@ {Uée"?kg@ie‘(‘&‘e%’ﬁ&ﬁw%ﬁw yami no] - 2-
oxo&ﬁ@)@}t EYYIRREShnbht: RFiHB0 @h€ XRPDL 15 _

- Et'hoxy3- (4-{ 2- [ hexyl (2- phenyl et hyl ) am no] - 2- oxo
ethoxy} phenyl ) propanoic acid (1.51 g) was dissol ved
in ethyl acetate (15 m/g) at roomtenperature. Then
(1R 2S)-(+)-cis- am no-2-indanol (1 nole equiv) was

Exanipsled to the solution, followed by addition of seed.
The slurry was stlrred at roomte erature and the
1R @S hahydrgxyinglandyamine salf (35372-6thex -3+ 2ephepylethyl

| S nfirmed wth XRPD and NI\/R 20
ST e 3): 7.5 (1 H d), 7.4-7.1 (10H,
, 6.8 (1H, (ﬂ 6.6 (1H, d), 6.4 (4H, br s), 4.6 (2H,

(ZS)?zﬁthqﬁy 3(-@52-@%%(3}9%6%]13&%@#3 oefhf%flv(klgpﬁ)mppan01c acid
(1. Og);g’) %ndg( fl@ﬁl‘?) (%5-0?811 -athinb-1 ?’dﬂanm) 0. 97 g) GJ@I‘E‘ diétblved In isopropyl acetate
- 2- hvdr oxyi ndan- | —am ne
40 (IQB?H@{EIGH@X yooda (em}{eﬁat{llhe%ﬂe(l Z-Sp]'u é;aojf precipjtated thadir@ was filtered

and i l@g’&y egiﬁn~ a%hg%% %{iﬂ%cf@)? Xion 1 fivk 0.97 g of

uﬂe%ﬁ@%hﬁ@r opanoi ¢ aC| d 30 (109 rrg) and
(1R'2S)-(+)-cis-I-am no-2-indanol (36 ng) were

di ssol ved in ethyl acetate (1.4 m) and stirred at

Ex rogm4tenperature When a salt had precipitated ethyl
e was added (3.2 m). The slurry was stirred at

L-affe@0fie §:20028Y-3tetoxy-F-(4-{ BledyEpdheidetdoh irlimioviashed wi t h
et hyl acetate (1 ml) and dried by suction. The
SHBERICI B 0RBIG3Ged as (1R 2S) - 2- hydroxyi ndan-1 WO
2004/ 110984 PCT/ SE2004/ 000964 - 29 ami ni um
(2S) - 2- et hoxy-3-(4-{2, [hexyl (2-phenylethyl)am no]-2-
L-Axgoend) gk 3 pd)evas| diggplypd io2i ml wf distilléd watdr 4RPEC. The warm clear

solultEi)c()g1 g?i?arginine in water was added under stirring to a solution of (25)-2-ethoxy3-(4-{2-

[hexyl(2-phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid (33g) in 2-propanol (150
ml). The resulting solution was evaporated to an oil which was precipitated by adding 150 ml
of isopropyl acetate under stirring. The amorphous salt was filtered off and dried under
vacuum at 40°C. The yield was 36g. A small amount of material was dissolved in warm butyl
acetate and was re-precipitated by addition of cyclohexane. This material was dried in |
vacuum at 40°C and used for NMR analysis.

'H-NMR (400 MHz, MeOD):

7.2 (TH, m), 6.9 (1H,d), 6.7 (1H, d), 4.7 (1H, s), 4.4 (1Hs), 3.8 (1H, m), 3.6 (4H, m), 3.4 (1H,
1), 3.2 (4H, m), 2.9 (4H, m), 1.9 (2H, m), 1.7 (2H, m), 1.6 (2H, br m), 1.3 (6H, brs), 1.1 (3H,
t),

0.9 (3H, 1)
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(1R 2S) - 2- hydr oxyi ndan-1| -am ne salt
(2S) - 2- et hoxy- 3-(4-{2-fhexyl (2-phenyl et hyl ) am nol - 2-
woxoEtihasy } phenyl ) propanoi ¢ aci d (2S) - 2- Et hoxy PBT/S#2004/000964
2- [ hexyl (2- phenyl et hyl ) am no] - 2- oxoet hoxy }
phenyl ) propanoic acid io-(3160 g) and
Exa(lR éS) (+)-cis-I-amno-2-indanol (0.27 g) were

|ved in isopropyl acetate (40 ml) and stirred at
L-arE QOB LBTROY ALULRy-3WAen-megAld phafl1AhA%InbREed the
rurry was Tlltered and the solids washed w th
itb@priobsdylpomaneie a¢@0 nl ) and dried by suction to give
0. 97 g of t|tIe conpound. 15 Exanple 4 L-arginine
salt (2S)-2-ethoxy-3-(4-{2-fhexyl (2-phen |y
The @z%d makfan(ﬁaz mgkm%ymanyi)mﬁ@partmoemaﬁy}@henyl)propanom acid

i ni ne was di ssolved in 25
(0.19f g} was @asoJ\mden 9§{% b@ol T Lygagigine (@ apolo eq%) wﬁ widedfo the
i ni

soluég e sHPu% n (vséaé) gﬂqgm %g&lrre,sf&'l&{léﬂgy é\%pgratlon to dryness

and b&tﬁﬁ&ﬂl oRispheimel (@0 Ing)) Hl’he"tﬂ)']lrry ﬁv-a@ xtixeéchapeydm temperature, and the
henyl anoi ¢ acid (33 in 2-propanol (150 ni).

Pfocglﬁ’éwﬁ% E‘? Eﬁ@c@élaﬂﬁlﬁﬁﬁlhla}gﬁgpapor ated to an oil which
was precipitated by adding 150 m  of isopropyl

acetate under stirring. The anorphous salt was
Exahiglé 6r ed of f and dried under vacuum at 4OC The yield
, A s

oxoé}ﬁg,{\t}lpﬁéh@)fm@éﬁbigrh@fgane Th| S materi aI was dri ed in

vacuum at 40C and used for NI\/R anal ysis. 1H NVR (400
MHz, MeOD): 7.2 (7H, m), 6.9 (1H d), 6.7 (1H, d), 4.7

(25)%?@5’&: éﬁ“z-ﬁhe })éz @E?Wﬁgt%ﬂ? r%bb%@%pétﬁﬁ%y}%enﬁ(pgﬁaﬁac acid

(0, 497g) add @r&@h&laﬂﬁnd’@&ﬂl 3 wedtniXyd i8 acetdnel8 (dkd), foBOwed by addition of
H, t) WO 2004/110984 PCT/ SE2004/ 000964 - 30-
ISOOE@Q @1/5) andagtiged; ah eoogm fempepatyrep The prodyct30 5 g) was filtered off and

wasl%ec{ Qﬁﬁ Yéoéftsﬁ%ﬁg ?‘x&l@? g}fcll M%H&l ngfogm_ltﬁmperature The product was

oxoe opanoi ¢ acl
confirR)d Witle NDMR yind KRHELR- [ hexyl (2- phenyl et hyl ) ami no]

- 2- oxoet hoxy} phenyl) propanoi c acid
"H-NMR (400 MHz, CDCl5):
7.3-7.0 (TH, m), 6.7 (1H, d), 6.6 (1H, d), 4.6 (1H, s), 4.3 (1H, s), 3.7 (1H, m), 3.6 (1H, m), 3.5
(2H, m), 3.3 (1H, t), 3.1 (2H, m), 2.9 (1H, m), 2.7 (3H, m), 1.5 (2H, brm), 1.3 (9H, brs), 1.2
(6H, brs), 1.0 (3H, t), 0.8 (3H, m)

Properties

phenylethyl)amino}-2-oxoethoxy Iphenyl)propanoic acid

DSC showed an endotherm with an extrapolated onset temperature of 104°C. TGA showed a

weight loss of 0 % w/w between 24-75°C. DSC analysis repeated on purer sample may give a
higher melting point. Crystals of (1R,25)-2-hydroxyindan-1-amine (25)-2-ethoxy-3-(4-{2-
[hexyl(2-phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid (obtained by way of the



(0.197 g) was dissolved in 95% et hanol and L-argini ne

(1 nole equiv) was added to the solution. The
weabutiims4was stirred at anbi ent tenperature, PoriSaz®da000964

by evaporation to dryness and addition of isooctane

(10 nug). The slurry was.s3j rred at roomtenperature

and the product was filtered off and _anal ysed

examqﬂ@abown@mbm agheg vways) wergtaprlyaechy SRPD @id the Festlf are tabulated

t hoxyv 2-(hex ly

belo%vza%lr?ées é‘fnhﬁrll lérr?fnol 2- oxoet hoxy} phenyl ) pr opanoi ¢

acid 15

. (2S) - 2- Et hoxy- 3- (4-{2-[ hexyl (2- phenyl et hyl ) am no]

- 2- oxoet hoxy} phenyl ) propanoic acid (0,49 g) and
comst €7t -butylam ne (0,077 g) were mxed in acetone(8
i 7g), folTowed by addition of 1sooctane (8 nug) and
tirred at roomtenperature. The product (0.36 g) was
iltered ofiff and washed with isooctane (4 nl/g) and
\as dried iln roomtenperature. The product was
Gonfirmed With NVR and XRPD. 20 1H NMR (400 MHz,
’DC13): 7.3-7.0 (7H, m, 6.7 (1H, d), 6.6 (1H, d), 4.6
1H, s), 4.3 (1H s), 3.7 (1H m, 3.6 (1H m, 3.5
2H, m, 3.3 (1H t), 3.1 (2H m, 2.9 (1H m, 2.7
3H, m, 1.i5 (2H br M, 1.3 (9H, br s), 1.2 (6H, br
), 1.0 (3H, t), 0.8 (3H, m 25 Properties Exanples
f propertijes of (1R 2S)-2-hydroxyi ndan-1-am ne
2S) - 2- et hgxv- 3- (4-{2-f hexyl (2- phenyl et hyl ) am no]
2- oxoet hoxly} phenyl ) propanoi-.c acid 30 DSC showed an
ndot herm Wit h an extrapol at ed jonset tenperature of
04C. H%-%wmda ei ght |1 pss of 0 % w w between

DS anal ysis It epeat ed an pprer sanpl e may give

L hi gher el ting 0|
1R, 29%) - 2- droxyl RE!
RS S

s 2004/ 130084 PET/ SE2004] 00096% - 31° exarrpi’eabvé 2ot
d/ th | d .t

Fign b, XRPL poiats bt LR 34 28Y Eodyiaadi £ Gmite (3352 Mty 16s- (2-Mexyic2-

phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid

8
=}

[:S)
a
e 3 mr-\/%/\r\m< =h (A1

pred
]

o

=}
B N D

[4,]

b v |




bel ow and are shown in Figure A ceuntsls 300- 250 200

150 100- 50 7 0 5 10 15 20 25 30 35 40 5 2Theta
woi2004r180984 XRPD pattern of PCT/SE2004/000964

(IR 2S) - 2- hydr oxyi ndan- | - am ne

(2S) - 2- et hoxy- 3- (4-{2-[ hex$2 (-2- phenyl et hyl ) am no]

- 2- oxoet hoxy }phenyl) propanoi c acid WO 2004/ 110984

PCT/ SE2004/ 000964 -32- d-value intensity (Angstrom

(H-Qzlaiue 20.0 Sinteligi-tﬁ M 11.0 vs 10.4 M. 100 M 8.1 m
7.6m 6.5s 6.3w 6.1 m 6.0m

(Angstrom) (rel)
20.0 S
12.6 M
11.0 Vs
104 M
10.0 M
8.1 m
7.6 m
6.5 : s
6.3 w
6.1 m
6.0 m
59 s
5.8 s
5.7 s
5.7 m
5.2 m
5.1 s
4.79 m
4.74 m
4.49 m
441 s
4.29 | m
4.20 m
4.16 w
4.04 s
4.00 W
3.96 m
3.90 S

3.79 m



5.9s 5.8s 5. 7s 5. 7m 5.2m 5.1s 479 m 4.74
m 4.49 m 4.41s 4.29 m 4.20m 4.16 w 4.04 s
wa 20@/10988. 96 m 3.90 s 3.79 m WO 2004/ 110984 PCT/SE2004/000964

PCT/ SE2004/ 000964 -33- 3.74 m3.66 s 3.59 w 3.56 w
3.49 w 3.46 w 3.32w 338w 323W :

3.74 m

3.66 s

3.59 w

3.56 - w

3.49 w

3.46 w

3.32 w

3.29 w

3.23 w

3.14 w -

2.99 w

2.96 w

2.87 m

2.80 w

2.75 \4

2.29 w

Examples of L-arginine salt (2

oxoethoxy}phenyl)propanoic acid

The (25)-2-ethoxy3-(4-{2-[hexyl(2-phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid
(0.197 g) was dissolved in 95% ethanol and L-arginine (1 mole equiv) was added to the
solution. The solution was stirred at ambient temperature, followed by evaporation to dryness
and addition of isooctane (10 ml/g). The slurry was stirred at room temperature, and the

product was filtered off and analysed by XRPD.



3.14w 2.99w 2.96w 2.87 m 2.80w 2.75w 2.29 w

Exanpl es of L-arginine salt (2S)-2-ethoxy-3-(4-{2-{hex
woOypo(s21giseny| et hyl ) am nol - 2- oxoet hoxyl phenyl ) pCO/SEZIOI/000964

acid The (2S)-2-ethoxy3-(4-{

2-[hexy|(2-pheny|ethyl)anfﬁﬁ]=2-oxoethoxy}pheny|)propa
coul®i ¢ acid 5 (0.197 g) was dissolved in 95% et hanol

anpt at-¢ € FB1T€ "ol ©
188l ution. The solution was stirred at anbi ent

tenperature, foll owed by evaporation to dryness and

adidition of isooctane (10 mJg). The slurry was stirred
128§ roomtenperature, and the product was filtered off

ahd anal ysed by XRPD. WO 2004/110984 PCT/ SE2004/ 000964

34 counts 14 12 108 6 4 2 5 10 15 20 25 30 35
105 hgta Figure B: XRPD patte r L-arginine salt

(2S)}- 2- et hoxv- 3- (4-{2-[ hexy nyl

£ hyll ) am no] - 2- oxoet hoxyl p opanoic acid 5
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Figure B: XRPD pattern for L-arginine salt (2.5)-2-ethoxy-3-(4-{2-Thexvl(2-

henylethyl)aminol-2-oxoethoxy }phenyDpropanoic acid

Examples of properties of tert-butylamine salt of (25)-2-ethoxy-3-(4-{2-Thexvyl(2-

10 phenylethyl)amino]-2-oxoethoxy Yphenvl)propanoic acid

DSC showed an endotherm with an extrapolated onset temperature of 107°C. TGA showed a
weight loss of 12.7% w/w between 102-236°C. DSC analysis repeated on purer sample may
give a higher melting point. Crystals of fert-butylamine salt of (25)-2-ethoxy-3-(4-{2-
[hexyl(2-phenylethyl)amino]-2-oxoethoxy}phenyl)propanoic acid (obtained by way of the

15 example above and/or by other ways) were analyzed by XRPD and the results are tabulated

below and are shown in Figure C



Exanpl es of properties of tert-butylamne salt of
(2S) - 2-ethoxv-3-(4-{2-[ hexyl (2- 1o phen 1Z

wetmalieasi no] - 2- oxoet hoxyl phen~l ) pr opanoi ¢ aci #CDSE2004/000964
showed an endotherm w th an extrapol ated onset
tenperature of 107C. TGA-s¥owed a weight |oss of

. 7% W w between 102-236C. DSC anal ysis repeated on

rer| sanple nay give a higher nelting point.

ystlal s of tert-butylam ne salt of

S) -|2- et hoxy- 3- (4-{ 2-

exyll (2- phenyl et hyl ) am no] - 2- oxoet hoxy} phenyl ) pr opano
aclid (obtained by way of the 15 exanpl e above

d/ or by other ways) were analyzed by XRPD and the

sulits are tabulated below and are shown in Figure C

2004/ 110984 PCT/ SE2004/ 000964 -35- 2, m 20m 19m
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Figure C, XRPD pattern of ferz-butylamine salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-

8

phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid

d-value intensity

(Angstrom) (rel)
18.7 Vs
11.5
10.4
8.7
8.1
7.3
6.9
6.7
6.3
5.9 S
5.8 m
55 S
5.2

5.1
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Scale Figure C, XRPD pattern of tert-butylam ne salt
wOoR0(2AH)982- et hoxy- 3- (4-{2-[ hexyl ( 2- PCT/SE2004/000964

phenyl et hyl ) am no] - 2- oxoet hoxy} phenyl ) pr opanoi ¢ aci d

d-value intensity (Angst+3m)- (rel) 18.7 vs 11.5 m

104w 87w 81m 7.3 m 6.9m 6.7w 6.3 w 5.9

30058 m¥5.5 s 5.2 w 5 1 w W 2004/ 110984

P&&/ SE20Q4/ 000964 - 36-. 5. 00 w4.8 w 4.71 s 4.44 w

4.71 s
4.44
4.24
4.08 s
4.02
3.77.
3.74
3.67
3.53
3.14
3.06

B €

g € £ £ € B ¥

BIOLOGICAL ACTIVITY
Compound A was tested in the assays described in WO 03/051821.

The compounds of the invention have an ECsg of less than 0.5[tmol/l for PPARa and

preferred compounds have an ECs of less than 0.05umol/l for PPARa. The compounds of
the present invention are more potent with respect to PPAR0, than with respect to PPARy. It
is believed that this relationship is important with respect to the pharmacological activity of

the compounds and to their therapeutic profile.

In addition the compounds of the present invention exhibit improved DMPK (Drug
Metabolism and Pharmacokinetic) properties, for example they exhibit improved metabolic
stability in vitro, and also exhibit favourable dose response curves in vivo. The compounds

also have a promising toxicological profile.
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4.24 m 4.08 s 4.02w 3.77, m 3.74 w 3.67 w 3.53

w 3.14 w 3.06 w BIO.OG CAL ACTIVITY Conmpound A was
woesd4adodsm t he assays described in WO 03/ 05182eCTSEI(04/000964

conmpounds of the invention have an EC50 of |ess than

0.5mol /1 for PPARa and preé¥lerred conpounds have an

EC50 of Iess than 0.05nmol/1 for PPARa. The conpounds

of the present invention are nore potent with respect
Further BEARsed bfvaltaof hZS’)QSggmtV-BMPEAEE;VI(Dtphenﬁleﬂﬂ'ﬂmﬁM&ﬂ 2-
elatlonshlp Is inportant with respect to
< BHRACREAIPBYINGACIgct j vity of the conpounds and to
their therapeutlc profile. 10 In addition the
conpounds of the present invention exhibit inproved
Ex:AopIe 7( Dr ug thabollsn1and Phar macoki neti c)

f

Addmhg Thox X 2Lyl ie
omkgmgyﬁg@h@hg@§§xﬁ@§ﬁ@nse curves in VIVO The conpounds
al so have prom sing toxicological profile. 15 WD

(252@{911101(1033814{ PirxgE20ban Yo 9B 4mind F-2faxoethexy pbanyl) mrepaioic acid

0807 s 73 Rl e M T hiehls TR0 i el b o Rk

AdzE%zﬁiﬂﬁhﬁanVe (BAa PO YhiAB]) Weas Fdsblved in a small }f')OI’tIOI‘l of methylene chloride (2
S) - 2-et hoxv-3-(4-{2-fhex | phenyl ethyl)am nol -2-

ml) @;46 &W}o&ﬁg@ﬁd}iﬁ gpptélg aoundwittgm flask. The solvent was 1et to slowly

evaporate at room temperature until one quarter of the solvent remained. The crystalls was

isolated by filtration and dried under vacuum.

Example 8
A _N-benzyl-2-phenylethanaminium salt of (2.5)-2-ethoxy-3-(4-{2-Thexvyl(2-

phenylethyl)amino]-2-oxoethoxy}phenylpropanoic acid

(25)-2-Ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid
(0,49 g) and N-benzyl-2-phenylethylamine (0,24 ml) were mixed in acetone (4 ml). Then

isooctane (4 ml) was added and the slurry was stirred at room temperature overnight, and was

then filtered off. The crystallinity for the product was confirmed with XRPD.



(2S) - 2- et hoxy- 3- (4-{2-[ hexyl (2- phenyl et hyl ) am no] - 2- ox
oet hoxy} phenyl ) propanoic acid (0.32g, 0.7 nmol) was
wdizesaliessd i n ethyl acetate (10 nl) in a roundPODISEZIN/000964
flask. io Adamantylam ne (0.11g, 0.7 mml) was
dissolved in a small porti8® -of nmethyl ene chloride (2
Cmﬂg) and the sol.ution was added to the round bottom
f lFask—TFhe—soelvent—was—tet—to—stowy—evaporate—at
rpomtenperature until one quarter of the sol vent
remaijned. The crystalls was isolated by filtration
and dried under vacuum 15 Exanple 8 A
R\ benzyl - 2=phenyl et hanami ni um sal t of
PS) -|2- et hoxv-3-(4-{2-fhex, Y (2-
neny|l et hyl ) am nol - 2- oxoet hoxy} phenyl ) pr opanoi ¢ aci d
PS) -12- Et hoxy- 3- (4-{2-[ hexyl (2- phenyl et hyl ) am no]
P- oxoet hoxy }phenyl)propanoic acid 20 (0,49 g) and
benzyl - 2- phenyl et hyl ami ne (0,24 m) were mxed in
cetgne (4 mM). Then isooctane (4 nl) was added and
he glurry was stirred at roomtenperature overnight,
and-was then filtered off. The prystallinity for the
py odyct was confirmed with XRPD.| 25 WD 2004/ 110984
gda~T/SE2004/000964 38 counts 50ff 40 30 20 10 |ILL
XL 5110 15 20 25 30 35 2Theta gure D: XRPD pattern
for N benzyl - 2- phenyl et hanam nj up) sal t of
2S) -2- et-hoxy-3-(4-{2
OPhexyll (2- phenyl et hyl ) ami no] - 2-
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Figure D: XRPD pattern for N-benzyl-2-phenylethanaminium salt of (25)-2-ethoxy-3-(4-{2-
[hexyl(2-phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid.

d-value (A) Relative intensity

13.3 vs
4.62 s

451 m
442 s

4.33 ]

4.18 w
4.08 \
3.64 w
3.49 m
3.40 w

3.22 m
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4.62 s 4.51m 4.42s 4.33s 4.18w 4.08 w 3.64 w
349 m 3.40 w 3.22 m 5 WD 2004/110984
WOCT48ERBO4/ 000964 39 Definitions used: % Rel aCT/882004/000964
Intensity* Definition 5 60-100 vs (very strong)
30-60 s (strong) 11-30 m+<(ARdium) 5-11 w (weak) io <5
vw (very weak) *The relative intensities are derived
fromdiffractograns neasured with variable slits. 15
Exanpl e 9 AN-benzyl - 2_phenyl et hanam ni um salt of
DefinR)nssed:hoxy- 3- (4-{2- [ hexyl (2- phen | ~
et hyl ) am nol - 2- oxoet hoxyl phenyl ) pr opanoi ¢ acid 20
(2S) - 2- Et hoxy- 3- (4-{
B v yl ) am no] - 2- oxoet hoxy} phenyl ) pr opa
%R%ﬁ%ilt%gg%t%%&y?gfeg%%t;&ngnd N- benzyl - 2- phenyl et hyl am ne
(0,52 M) were mxed in IPA (1 m). Then n-butyl
acetate (4 m) was added and seed was added. The
60-Hl0ur ry wagvesyistromg) at room tenperature for

30-60 s (strong)
11-30 ~ m (medium)
5-11 w (weak)
<5 vw (very weak)

*The relative intensities are derived from diffractograms measured with variable slits.

Example 9
A N-benzyl-2-phenylethanaminium salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-
phenylethyl)amino]-2-oxoethoxy}phenyl)propanoic acid

(25)-2-Ethoxy-3-(4-{ 2-[hexyl(2-phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid

(0,98g) and N-benzyl-2-phenylethylamine (0,52 ml) were mixed in IPA (1 ml). Then n-butyl
acetate (4 ml) was added and seed was added. The slurry was stirred at room temperature for
>72 hrs, and was then evaporated almost to dryness and filtered. The product was analysed by

LC to confirm the assay.



>72 hrs, and was then evaporated al nost to dryness and
filtered. The product was analysed by LCto confirm
woheosasemy. 25 30 WO 2004/ 110984 PCT/ SE2004/ 080BB#2004/000964
-40- Exanple 10 A N-benzyl - 2- (benzyl am no)
et hanam nium salt of (2S)~#0et hoxy-3-(4-f 2-fhexyl (2-
E he I1 t hyl ) am no] - 2-oxoet hoxyl phenyl ) propanoic acid 5
—Xﬂélﬂg—g- Et hoxy- 3- (4-{
A N2bena¢1xy (Ketz PRGNS RSk ndiTh Mkt &f A0S BBEYY-3-(4-{2-[hexyl(2-
‘}%nen )propan0|c aC| (O 989) and
e 411 Vi ] s 1

\ 121107 ¥ . m ) were mixed in
i sopropanol (1 rr1) Then n- butyl acetate (4 m) was
added and the slurry was stirred at roomtenperature
5 (25)227’%1&[@(y-:amd{2 \[\H@(yl(h@heﬁylhﬂlﬁl)@ﬂn@]-erox'BEﬂloﬂy phesdl)wepanoic acid
ana ysed Cto confirmthe assay. The product was
(0,98 Vdv ipgnzyRtrylenpdiaging (46 g}@o)verg@nx in isgpropagol €l ml). Then
0 F ‘
-bl#glba?cgta (4%51()?(7%5?%1% ac?narn?do@xggﬁlﬁr n‘ké%n%ﬁllfljggn aé%%@ %ﬁfp‘éﬁftﬁe S9%hrs, and
was(tﬁ&) ﬁl?ered bffxYhSprotibct(wWas gnalysed by LC to confirm the assay. The product was
[hex 55363 henyl et hyl ) am no] - 2- oxoet hoxy}
3 pﬁmm c acid d-value (A) Relative intensity

10' V‘D 2004/ 110984 PCT/ SE2004/ 000964 - 41 16.2 vs
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Figur E: XRPD pattern for N-benzyl-2-(benzylamino) ethanaminium salt of (25)-2-ethoxy-3-
15 (4-{2-[hexyl(2-phenylethyl)amino]-2-oxoethoxy} phenyl)propanoic acid

d-value (A) Relative intensity
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Definitions used' s % Relative Intensity* Definition
woQewN@osss (very strong) 30-60 s (strong) 11- BOTiSR2004/000964

(medium o 5-11 w (weak) <5 vw (very weak) *The

relative intensities are déflived from diffractograns

measured with variable slits. 15 Exanple 11 A"

N- bgnpzyl - 2- (ben\zsyl am no) et hanam nium salt of

(2S) - 2-ethoxy-3-(4-{2- hex |~ (2-

phenyl et hyl ) am qol - 2- oxoethoxylphenyl)propan0|c aci d

20

(29)032- Et hoxy- 3vs( 4-{ 2- [ hexyl (2- phenyl et hyl ) am no] - 2- ox
oethoxy}phenyl)propan0|c acid (0,98g) and
N:66di benzyl et Wyl enedi amine (0,52 m) were nixed in
é 1 m). Then n-butyl acetate (4 m) was added and
°was added. " The slurry was stirred at room
tqugrature for, >72 hrs, and was then evaporated
alnost to dryness and filtered. The product was
analgsed by LGyto confirmthe assay. 25 WO
2004/ 110984 PCT/ SE2004/ 000964 -42- Clainms 5 1. A
conpound sel ected fromone or nore of the follow ng: a
( 1R 2S)-2-hydroxyi ndan-1-am ne salt of
(2S) - 2- et hoxy-3-(4-{2-[ hexyl (2-phenyl et hyl )am no] -
Definitions used:

% Relative Intensity* Definition

60-100 vs (very strong)
30-60 s (strong)
11-30 m (medium)
5-11 w (weak)

<5 vw (very weak)

*The relative intensities are derived from diffractograms measured with variable slits.

Example 11

A N-benzyl-2-(benzylamino) ethanaminium salt of (2

phenvlethyl)aminol-2-oxoethoxy }phenvl)propanoic acid

(25)-2-Ethoxy-3-(4-{ 2—[hexyl(2-phenylethyl)amino].-Z-oxoethoxy} phenyl)propanoic acid

(0,98g) and N,N’-dibenzylethylenediamine (0,52 ml) were mixed in IPA (1 ml). Then n-butyl
acetate (4 ml) was added and seed was added. The slurry was stirred at room temperature for
>72 hrs, and was then evaporated almost to dryness and filtered. The product was analysed by

LC to confirm the assay.
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30

2- oxoet hoxy} phenyl ) propanoi c acid; an L-arginine salt
of (2S)-2-ethoxy-3-(4-{2-[hexyl (2-phenyl ethyl)am no- 2-

woxoEtihesyphenyl ) propanoic acid; i0o a tert-but pCasSEZ®4/000964
salt of :
(2S) - 2- et hoxy- 3- (4-{ 2- [ hexy#X 2- phenyl et hyl ) ari no- 2-
oxoet hoxyphenyl ) propanoi c acid; a choline salt of
(2S) - 2- et hoxy- 3- (4-{2-[ hexyl (2- phenyl et hyl ) am no] - 2-
oxoet hoxy} phenyl ) propanoi ¢ aci d; an adamantyl am ne
salt of

Claimsy _ 5_ ot hoxy- 3- (4- { 2- [ hexyl ( 2- phenyl et hyl ) ani no] - 2-
15 oxoet hoxy} phenyl ) propanoi c acid; a
N- benzyl - 2- phenyl et hanam ni um sal t of

1. (aspupoundeelsct@t Krdm{oze [oh enoyéd 62thp Ife]ﬂtw/mghyl ) am no] -

o (BRSPS BRI AREORARSE A RS 2 2 4 (2 loacyl(2-phenylethyDyamin-

2-ok8&hod BRI Nrchubic bt hexyl (2= phenyl ethyl) ani no]
- -oxoe oxyﬁ%ﬁphenyl)propan0|c acid; 20 or a

an brargning dalory -ﬁyﬂﬂ)cms’t-hﬂ-é%[hm(yk(ﬁmhenylethyl)ammo 2-

hexyl (2- phenyl et hyl ) ani - 2-
xRSy B REASHS B anor o o 5 A comppand . -
a repconyldinnge k&t 6t @Smktmrza(m;z ﬂ@ax@ﬁme&ﬂeﬂhﬁ)%ln%% ed

fromane or nore of 25 the ftollow ng
oxogthosmyhenyhpippanaj¢ Atan-| - ani ne sal t of

he noj -
ac@ﬁ%&é@% @B? ‘%%% %Ibfﬁ &kgéﬂﬁnﬁé%y{méFéiglne salt
oxoefho(q’e}i‘s))leﬁylgtrbpaqméaom {2- [hexyl (2- phenyl et hyl ) am no- 2-
oxoet h )&g rR/t) ropanoi ¢ acid; 30 a tert-butyl am ne
}nlantgf esalfo (%S -ethoxy-3-(4-{ 3- -[hexyl(2-phenylethyl)amino]-2-
[ hexyl (2- phenyl et hyl ) ami no- 2-
Oxog%?é ﬁ’g%%ﬁﬁﬁﬁ’/% pcr%:%gnm ¢ acid; WO 2004/ 110984
a PorisE200wh PR0a64minium 3alt af ((2[5’)}I2+emlex>)gfa3—(4—({)2 [hexyl(2-phenylethyl)amino]-

R b . 2 5 o SR

a N-benzyl-2-(benzylamino) ethanaminium salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-
phenylethyl)amino]-2-oxoethoxy } phenyl)propanoic acid;

or

a tris(hydroxymethyl)methylamine salt of (25)-2-ethoxy-3-(4-{2-[bexyl(2-phenylethyl)amino]-2-

oxoethoxy}phenyl)propanoic acid.

2. A compound according to claim 1 wherein the compound is selected from one or more of
the following:

a ( 1R,25)-2-hydroxyindan-1-amine salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-
2-oxoethoxy }phenyl)propanoic acid;

an L-arginine salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino-2-
oxoethoxyphenyl)propanoic acid,;

a tert-butylamine salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino-2-

oxoethoxyphenyl)propanoic acid;
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a tris(hydroxynet hyl)nethyl am ne salt of
(2S) - 2- et hoxy-3-(4-{2-[ hexyl (2-phenyl et hyl )am no] -2-

we 200aetdsoxy} phenyl ) propanoi ¢ acid. 3. A conpoBAT/SE2004/000964
according to claim1 wherein the conmpound is sel ected
from an adamantyl am ne sa43 -of

o chbfiabichi ek B Gpanr PRSP o1 2
I

Oxo%@néiﬁ{é y%)gpgﬁgx(%E%n??eQ;FTZSShEnST et hyl ) am no] -

or 2-oxoet hoxy} phenyl ) propanoi c. aci d or a

2 tri%\@%f 0%y ﬁngg ' ag‘% Q@L%xﬁ@:sl?g %514‘3 f%;kfe?(&ln(g RhpnylethyDamino]-2-

oxoetgo,gr}? ‘} JRBRMEd propanoi ¢ aci d 15 4. A conpound
ed from a (1R 2S) - 2- hydr oxyi ndan-| -am ne salt

gf (28% h2 et hoxy- 3- (4-{2- [ hexyl (2- phenyl et hyl ) am no] -

oxoet ho n d |t

3. Agemisayd 3eitiaRgY SRh TP IRE BT sl s SRl R 2.

an a@%ﬁ%tzﬁﬂﬂ@ﬁdw&ﬂ(% Pll@ﬂl@bcy‘—%‘(m{dz [Hékyl@pﬁenylethyl)ammo] -2-
tert-butyl am ne salt of

oxo@tﬁ@)y}@h@nﬂhwpa@m(czac{@ [ hexyl (2- phenyl et hyl ) ani no- 2-

A B e R e T %Jﬁ%"eﬁ?ﬂ%e‘hﬂ)m“ﬂ-

2- oﬁféihbflsrﬁyheaybyﬂpatcﬁ%aﬁd ari xed soI vat e/ hydrate, an
ansolvate or an an r at | t

a V- Qﬁl}ZYérRe(bélf*ZYéqﬂﬁﬁnﬁ%C@aftaé&BﬁFhs tr%fé?-%) 7 ehexge- @a@t H’g

phefy 148 Bhhlne-2f HoBhoxy }phenyl)propanoic acid.

4. A compound selected from:

a ( 1R,28)-2-hydroxyindan-1-amine salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-
2-oxoethoxy }phenyl)propanoic acid;

an L-arginine salt of (25)-2-ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino-2-
oxoethoxyphenyl)propanoic acid; or ‘

a tert-butylamine salt of (25')—2—ethoxy;3-(4-{2-[hexy1(2-phenylethyl)amino-Z-

oxoethoxyphenyl)propanoic acid.

5. A salt as claimed in claim any one of claim 1 to 4 which may be a solvate, a hydrate, a

mixed solvate/hydrate, an ansolvate or an anhydrate.

6. A salt as claimed in any one of claims 1 to 5 in crystalline or partially crystalline form.



