3 1 MAY 2004 WO 01/40171 PCT/ SEQCQ 02384 -1- Crystalline form of:
(S)-2-ethoxy-3-[4-(2-{4-met hanesul fonyl oxyphenyl} et hoxy) phenyl] pr (§p1aH6‘: @Uﬁ
acid Thewpneaern i nvention relates to a crystalline form eicTissoegagpound
(S)-2-ethoxy-3-[4-(2-{4-met hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoic
acid as 5 shown in fornmula | below I_jor a pharnmaceutical |l y-acceptable salt

t hereof, and sol vates thereof. The invention also 10 concerns_ nethods of
treating oneCoystaibing form ab()iZcethpxeddé-(ddddnethapesultpayloxmbesylty t hose

associ at ed Wwethaxk)phehyl) pRemnsicante Syndrone, and the use of a crystalline
formof the conpound, or a pharnmaceutically-acceptable salt thereof, or a

sol vate thereof, i Cfé?sgggﬁ?%‘{tg’ﬁtrwa%%a mn%%m)flfh?&:? gﬁﬁcpeut ic use in

one or nore of sai ' seases. e I nventlon I concerns
phar maceuyti g¢ &ﬂm Lol @S ehomdsaifti hédy] Bt lyddHeh 18 piopafibiefacid @
conpoundﬂg%?q%hp arﬂ§JEJ??§a||y-accég?2%|§%§§ﬁt gﬁtreﬂ??(g{ a solvate

t her eofs, saswaGhifyenilaghelbvent, as well as processes for the manufacture of
a crystalline form of the compound, or a pharmaceutically-acceptable salt
t hereof, or a solvate thereof. In the fornulation of drug conpositions, it
Is inmportant for the drug substance tq be in a formijn which it can be

conveni ently handl ed and proeessed~This. i ssf 20 p ortance, not only from
t he point of view of obtai a commercig vi abFe nmanufacturing
process, but also fromthel of subseqQuepti manuf actOHe of

pharmaceutical forml g i ¢hs conpri sing the acti ve conpound. Cheni cal
stability, solid state &.ability, and shelf life of e active ingredients
' / Q L
are also very inportant’ factors. The drug substance, -and cgnpositions
containing it, should 25 be capable of being effectively stored over
appreci abl e periods of tine, without exhibiting a significant change in
the active conponent's physico-chenm cal_ characterj st |fc%$ g_arg. .ts chem cal
conposi t icsrs, phaomesauyicaliyracespiablsi sait iRerepfrndolystgsitasysot. pfion alsoj 5 51 50
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associated with Insulin Resistance Syndrome, and the use of a crystalline form of the

compound, or a pharmaceutically-acceptable salt thereof, or a solvate thereof, in the
rﬁanufacture of a medicament for therapeutic use in one or more of said metabolic diseases.
The invention further concerns pharmaceutical compositions containing a
15 crystalline form of the compound, or a pharmaceutically-acceptable sgIt thereof, or a solvate
thereof, as active ingredient, as well as processes for the manufacture of a crystalline form
of the compound, or a pharmaceutically-acceptable salt thereof, or a solvate thereof.
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
20 importance, not only from the point of view of obtaining a cmmnﬁrcialljfr viable
manufacturing process, but also from the point of subsequent manufacture of
pharmaceutical formulations comprising the active compound.
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
25 be capable of being effectively stored over appreciable periods of time, without exhibiting a

significant change in the active component’s physico-chemical charactenistics (e.g. its

chemical composition, density, hygroscopicity and solubility).

Moreover, it is also important to be able to provide drug in a form which is as



PCT/ SE00/ 02384 chem cal | y-pure as possi ble. Anorphous materials may ﬁ%ﬁ%ﬂh
signifi C%nﬁirﬁﬁf ens in this regard. For exanple, such materials ar
typically nore difficult to handle and to fornulate than PREI/SEHYG2384e
material, provide for unreliable solubility, and are often found to be
unstable and 5 chemcally inpure. Theé-skilled person will appreciate that,

i f a drug can he readilg.ﬁ%tai ned in a stable crystalline form the above
pr obl ens SAEYBLY-BHISBPHRGs, in the manufacture of commercially viabl e,

and pharmaceuti ca GG St Al Ema dhHGed QIRFahi RB85lems tin | idqr e,
wher ever possi bl ewgi%r g\%*i%de druglglbn % ?g sabs@anﬁgh §/l§s(’:r gidaﬁﬁrne, and

stabl e, Epdriple] duchinitendleareaymcallymoevdfficutthahaidi andyodbmslateaharal ways

achi evabl e. 1ndeed, typically, it is not possible to predict, from

mol ecul acrystallingt meterial, prvide/featnnelieble splybiliay.land atej adtenifewns fodwgrunstable and
compound wil] he, and this can usually only be determned enpirically. 15
The abévéh%% HBPYS- i nt ended for therapeutic use in Insulin Resistance

Syndrome (IRS), Vﬂecgmmp@fﬁe&s%mt»ﬁuaayg)héﬁgfmpfifmgf&%a@waaﬂ obBfileddh (I

i nsulin resistance acconpan perinsul PFnaem a, pos

di abet es siBlel drj4i8liin@ FéraY, ki abldy  prdbedisd @ay beesiveédl (visceral ) obesity,
dysli pi daem a observed as deranged |ipoprotein levels typically

characteri sed by Bhusyitbd mandiaciwyepicireomersiatlyiviapld, iapd pharmaicegicaliyd 20
reduced HDL (high density.lipaprofei oncentrations_and, r educed
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I ndi vi dual Lt R L L run a greatly increased risk of

cardi &gag%qsﬂt%frﬁﬂ%rc@ﬁ#u@’ %ﬁ&%@%fﬁgﬁﬁt y, notably suffering from myocardi al
infarction and sty ek®.belnatddy heweved) thhethRgoakisinot aisvagsd hioablelmised, rel at ed

conditions cause up to 80%of all deaths. 25 In clinical nedicine there is
awar enes sypitallyhi inpetpossiblene peadics, Trom melsenlarsineyss 2lpRg. txhatthe | RS suffering

patients and . thus to correct the dyslipidaenria which i i t0 cause
Phe accoramiitipn ogiuses §f 2 sbepSEr UF bErET Wi e e b e 72
not a ung%ggéé{u&y wel | defined disease. The present invention relates to a
crystalline solird formof the conpound of 30 formula |I. Significant

. advantjgges can arlixeabske nompeurchimpoendtdddr fherapeite dsecminspbniResistaneel i n a
crystalline form for exanpl in the panufacture of the c,ﬁg‘_gound to the

e,
purity BeudiomeARS) WY Tefars o eeliftreef MaplesRgarsnsIINgIRF PSS ISHECE or ease

and uni f (\?vrim atcgor%];:anying hyperinsulinaemia, possible type 2 diabetes mellitus, arterial
hypertension, central (visceral) obesity, dy.slipidaemia observed as deranged lipoprotein
levels typically characterised by elevated VLDL (very low density lipoproteins) and

20 reduced HDL (high dens.iry lipoproteins) concentrations and reduced fibrinolysis.

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 meliitus atherosclerosis
related conditions cause up to 80% of all deaths.

25 In clinical medicine there is awareness of the need to increase the insulin sensitivity
in IRS suffering patients and thus to corréct the dyslipidaerhia which is considered to cause
the accelerated progress of atherosclerosis. However, currently this.is not a universally well
defined disease.

The present invention relates to a crystalline solid form of the compound of

30 formulal. .Signiﬁcant advantages can arise when the compound of formula I can be

isolated in a erystalline form, for example, in the manufacture of the compound to the purity

levels and uniformity required for regulatory approval and for ease and uniformity of
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conpound of fornula | as a crystalline solid. The particular crystatli

formisolwHedseptists in a formwhich is substantially or e ' free 5
of solvent (hereinafter referred to as "the anhydrous for n??f’g%o?déll’%atively

a solvated form my be produced, for exanple, a hydrated form W present
as a feature of the invention a crystalline formof a conpound of formula
|, or a sofopguéatioRereof. In an alternative feature of the invention we
present a crystalline formof a pharmaceutically-acceptable salt of the
compound of formula I, or a 10 solvate thereof. By the use of the term

"sol vated" we al so W@qlhwgolg%gqﬁg&%ﬁogﬁg%gfﬁg ﬂsﬁtﬁ&%ﬁ%ﬁ%méﬁtﬁgyst al l'ine

form we nmean each and everyone pos €conpound

of 1 o mul gpanicutiefrgsaliiny fam okudieRlss iha' i ALis salstdrign{ of ér?é?‘{‘iaﬁ!g%ﬁ& ot

conpound of fornmula | can be defined by reference to
powder & refysoliient (heceinafier peferres to aarithesinhydrouc foymt RIAIérmiatiyelfaldlvaldderofg! ti Ng

poi nt of the crystalli formof the compound of formula |  generally
depends orfn%gegfé’(@ce%&grp‘iﬁawq% ahudraied fea.det er mined by conventi onal
procedures well k | r..examle, by differential scanning
cal orimetry (DSC). W’%fégt%?f&'gﬁgogn 9@‘?%55“?595%”5? fjﬁ“ﬁé’ ficAgPRERdRE whi ch
is in the foanga [86r Hadlvaté dieredof AnRh altadngtive @%&%ﬁﬁgnv}m@apé%% form has
an X-ray powder diffraction pattern containing specific peaks 0 i gh

i nt ensi t y caystglipe formof aphamacegtigallytdeptainailt sfibe cbmpoyrrbdfonfiulh Oz

rel ative0 i nfvegs['?#y tfo the first peaks are at 4.69, 3.64, 3.60 and 3.45 A A
crystal‘ir‘?g PSSP a conmpound of forrmula |I may be obtained froma 25

non-crystal | ne foppial ud SRR a PR bug i iEhwplal | sation from a

sui tabl e solvent (including organic solvents, aqueods sol'utions and

m xtures Hetheasy of thetbrma's drpdtaltinefaamd weinbyl 2B @h@barySic Fosibld i &aBfie
sol vents, such_as a m xture_of ethanol/water, isopropanol/water or

t ol uene/ i $¥8t Phihe. componnd of fermaula lyireteratily an prydeswsdommy with crystalline
e &y o o S St B ol B o
LA PSSR 5 GRS B b an o b
The melting point of the crystalline form of the compound of formula I
generally depends on the level of purity and may be ﬁetermincd by conventional procedures
well known in the art, for example, by differential scanning calorimetry (DSC). Typically,
the anhydrous form has a melting point which is in the range 82-92°C, for example about
20 85-89°C.
The anhydrous form has an X-ray powder diffraction pattern containing
specific peaks of high intensity at 6.2, 4.47 and 4.15 A. Additional specific peaks of lower
relative intensity to the first peaks are at 4.69, 3.64, 3.60 and 3.45 A.
- A crystalline form of a compound of formula I may be obtained from a
25 non-crystalline form of a compound of formula I, by crystallisation from a suitable solvent
(including organic solvents, aqueous solutions and mixtures thereof), such as toluene and
ethyl acetate, or a mixture of solvents, such as a mixture of ethanol/water,
1sopropanol/water or toluene/isooctane. To initiate crystallisation seeding with crystalline
compound of formula I may be required. Crystallisation of the compound from an -
30 appropriate solvent system may be achieved by attaining supersaturation, for example, by
cooling, by solvent evaporation and/or by the addition of an anti-solvent (a solvent in which

the compound of formula I is poorly soluble, examples of suitabie anti-solvents include



t he conpound of fornmula | is poorly soluble, exanples of suitable

anti-sol vents include 31 MAY 2004 WO 01/40171 PCT/ SE00102384 -4 hep8dnéAloillt
i sooct ar¥QOU/@Et al | i sation tenperatures and tines wll vaCr/sEspersdd ng upon
the concentration of the conpound of fornmula | in solution, the sol vent
system used and the nethod of crystald4sation adopted. A cr ystalline form

of the c f : | | hni ques wel | known
o1 e S OIBR Gy lock BN Loyl TN oRSrh S RSl S LER R BHER YL,
cent ri f udiondentRitish| AMthe/cdniusid Y$ f@hluldEinfsohiloqBY be dried in accordance
with well known procedures. Optional recrystallisation step(s) may be

per f or recdhesolvgnttsystesaused and thefrhethed df crysthllsationsadepeds to reduce further
impurities, such as anorphous material, chemcal 10 inpurities, or to
convert the cryst &t fHallmsform At begomppyng elforpule dmay begseteied usimganhydr ous

form Preferably crystalli ion..ls.carried out djrectly fromthe reaction
Lol Ut i o TecHick w5V Sty B SRR i e SorBabnfler B e difing, At bont

sol uti on. t.hec:f; ' i .S ; O,

e oduce | SeetEhReSiniBR e chnalli Y B AeS ifaRoRGRZS wiBwdlhow
conpri sesprocedataal | i sing the conpound of fornmula I. By the use of the term

“the anhydrous fornt, we do not exclude the presence of sone sol vent,
i ncl udi ng wat er, ®Ptiengl regrestalisaon siepishmebepariremad asingshe/same or differest ng

water, may also, be present i Lhe crystal lattice structure. A
feature OQPYVtcﬁLS)me% iroiuﬁcsmgyéérﬁ?gﬁ %{1?5!, ﬁtéchfaéramo&hogsggﬁmn%mwcaﬁor mula |,
as  20;1gaphtaed rRO¥SvehtQhe H5Sallihe THE GAb abHOARBNydACANLFH B9 ah AnRydrbhd her
feature of 'the invention theré is provided a pharmaceutical conposition
whi ch corfprmses a crystalline formof a conmpound of formula |, as described

above, in association wth a pharmceutical |l y-acceptabl e diluent or
carrier. The use gfefﬁ'ab]é'rciﬁﬁﬁﬁuﬁé‘ 13 Eﬂlﬁf’%f’“'d};%% QRS reacHpisPlatipn. s

descri bedy @heNRely BrbBfiski PR b APk StnbiLIRGRRCal compositi on by

bringi ng into assocration a crys Ine form a conpound of fornula I

with a phar maceut iscfatthyr ReQepifabt thvehfieteRta R6ces Q0TI prodi&idHOSMOG Y ithDihemRY
be in a formsuitable for oral use, for exanple a tablet, capsule, aqueous

or oi |4 Joimof enpmpaspkeioonular whith siroprises orystabljsingthe gompotind offoamplael. a
ﬁgg?mf O?I gigen.gé)’éth%eljse %%thaqur%) ut%e %rr]hy(r)drtl)&/s f%(r)rlnu,tfbg crllo 8cr)t e%cléfu%g Qﬁel grré.éerfcgrof nasal
some solvent, including water, within the crystal lattice structure. Solvent, including water,
may also be present outside the crystal lattice structure.
A feature of the invention is a crystalline form of a compound of formula [, as
20 described above, for use in medical therapy.
According to a further feature of the invention there is provided a pharmaceutical
composition which comprises a crystalline form of a compound of formula I, as described
above, in association with a pharmaceutically-acceptable diluent or carmer. The use of a
. crystalline form of a compound of formula I, as described above, in the preparation of a
25 pharmaceutical composition by bringing into association a crystalline form of a compound
of formula I with a pharmaceutically-acceptable diluent or carrier.
The composition may be in a form suitable for oral use, for example a tablet,
capsule, aqueous or oily solution, suspension or emulsion; for topical use, for example a
cream, ointment, gel or aqueous or cily solution or suspension; for nasal use, for example
30 a snuff, nasal spray or nasal drops; for vaginal or rectal use, for example a suppository; for
administration by inhalation, for example as a finely divided powder such as a dry powder,

a microcrystalline form or a liquid aerosol; for sub-lingual or buccal use, for example a



30 a snuff, nasal spray or nasal drops; for vaginal or rectal use, g
exanpl e a-suppository; for admnistration by inhalation, for exanpl 14@Wd%&

finely Afowder such as a dry powder, a m'crocryst

l'iquid g‘gr o@oﬁ for sub-lingual or buccal use, for exanpl Z’cg‘/%ﬁ(ﬁ% 2004
WD 01/40171 PCT/ SE00/ 02384 -5 tabl et .gr. capsule; or for parenteral use
(i ncluding intravenous, subcutaneous, “intranuscular, |ntravascular or

i nf usi on) tatlgroreapsuit; @ forgraganitdrel léq@mohlkdmgrmm\leyxombmhcumnems suspensi on.

I n general. the above COITpOﬁItIOI’If% ma?/ prepared in a conventional manner
5 using cAMTAMESC R DU ESH T d0MusiQR é‘?ﬁﬁfﬁfﬂp 2 §iFfele @RYRAVAIOF PHE SPlbtion of a
conpound mula |, as described above, that is conbined with one or
nore exci 31‘%’&?@0{‘0 produce a single dosage formwi |l necessarily vary

dependi ng upon tHesdes tHel283¢Eebrgtitions n&@rﬂe'p@ﬁﬂa?éd ﬁ%%ﬁva{tlo%f?ﬂm}rat'o”-

For exanple, a formulation intended for oral mnistration to humans w | |
to generSaIuIsmg(toantmnalfaxmpmnaHrpl e, from0.001 ng to 50 nyg of active agent
m xed with an appropriate _and cqnveni ent anmount of exci |en s) which may
vary from about 1@e #BowpEkthe %‘@b%f%ﬁ@rﬁoﬂwyuwbpﬁhm gserited
conpositiq e.i.nve des. th use 9 t he st al .
conpound. Pt i setial it BB GrBbHSET el i Hipiena m@iﬁﬁ%ﬁﬂg&#@wy

medi canenhedd@tarily Gafydepdfding hpdd B8 hbfdrediealanp I:rsiaﬁmxéma:(rbm)e Jra@Rldififabyre 2
di abetes nellitus; “(iii) treating hyperglycaema; (iv) treating

hyperi nsul i naeml?aqr exem))let aéamu&@Ohylpiencﬂamdash’achmm(ﬁra(mm)o hurraatmwuy arterial

S Shin ek, B DLCHE B g S et Rl o
treating %Pﬁ'oﬁﬁgt%%nﬁ rcoﬁjs}e%ﬁ:ﬁg%éoﬁﬁ og@;( 18@9?{%%&9&18&%&(2; ﬁ‘&h%‘ﬂo&ﬂ@%‘o aﬁgéts ch

adm ni ste war m danlma ITB.I’] requiri

treat nent gargggﬁpe;fcﬁﬂqiywegmm‘wmtocﬁl campbsiﬁblal line formof a corrpound of
formula |, as descri bed above. The size of the dose for therapeutic or

prophy! actic purﬁweserﬁpﬂaﬂs@ﬂ?@ltﬂéqslth%ésef@rthﬁ extystaling sappawed of the enventien,|
will nat urs?lhl: rib JXbOV%CI;I? delprll'gducgo h?a nm%tdycrarenenpgr nsein 'ty of the
15 (1) treating dyslipidacmia;

(ii) treating type 2 diabetes mellitus;

(iii) treating hyperglycaemia;

(iv) treating hypennsulinaemia;

(v) treating hyperlipidaemia;

20 (vi) treating arterial hypertension; and/or
| (vii) treating abdominal obesity.

The invention also includes a method of producing an effect as defined
hereinbefore or treating a disease or disorder as defined hereinbefore which comprises
administering to a warm-blooded animal, preferably a human, requiring such treatment an

25 effective amount of a crystaliine form of a compound of formula I, as described above.
The size of the dose for therapeutic or prophylactic purposes of a crystalline form of
a compound of formula I will naturally vary according to the nature and severity of the
medical condition, the age and sex of the animal or patient being treated and the route of
administration, according to well known principles of medicine,

30 Suitable daily doses of the compounds of the invention in the therapeutic treatment

of humans are about 0.001-50 mg/kg body weight, preferably 0.01-10 mg/kg body weight.



medi cal condition, the age and sex of the animal or patient being trgthﬂ 2004
and the route of admnistration, according to well known principles“of
medi ci neYOIY4& Tt abl e dai |y doses of the conpounds of the RGR/SERS03IB4i n t he
therapeutic treatnent of hunmans are about 0.001-50 ny/ kg body weight, )
preferably 0.01-10 ng/kg body weight. -§-1 MAY 2004 WD 01/40171
PCT/ SEQQ 02384 - RcryMtlinStohl Jiie dpBudl of REnR@PRMNde SdmlfREbnhas b sBRY be
adm nistered as a sole therapy or it nay be admni'stered I n conjunction
wi t h ot hethepdpar oreic nlag e @dinlinistaretl iiv eonjagaivns~istucthemshadmadilogidilpbaitive,
anti-hypertensive, diuretic or anti-hyperlipidaemc agent. Crystalline
forns prepgandysych aseddtichpreicynthhyneslemssediuwetsg omatichypshiipidatnsc egenant i al | y
t he sane powder. X-r i ffraction patterns and/or. DSC thernograns. It was
Cl'ar when. comrTAGRE HETTsa AT I AE VAT R AR D SRR or
experi men < T ' DSC
TeNEBn @iyt sathBBbwbbeX SATBI a&&%.g;agé%? %@%ﬁé@lpgﬁg@;ﬂw@m

onset tenperatu may vary in t’he rang exanp and powder
X-ray diftleacwhencqnpiriionherdé\anceatieihibsmiGitamy talywing fdrexpaitgentd @forl he
| ast deci mal place. 10 Abbreviations EtQOAc ethyl acetate HPLC =

hi gh- pr esthat the| saggi cy sHaadrradiedpeyn fommd ORS Gonssbismperdturss sraytvarie the =

(5]~ 2. ot iR 5P s R a RS PORYF o3y B BNy P B TIRERDT Y dpe of

acid 1) ELhvhin () rake £ eX Yaednbtdetindi @Xacehenyl ) propanoate a) Preparation
of ethyl 2- tﬂoxyet anoate 20 A solution of 2-chloroacetic acid (50 g, 529
nol , 10 0OA8Hdevigtiogbsol ute ethanol (110 m, 2.2 vol. (where vol.

Her ei nafter nmeans vol une equi val ent) was charged to an- ethanol solution of

sodi um et B3 elE etimdacetpte 90 g, 1.32 nol, 2.5 vol.). The tenperature during
the chargi was . kept at,.15525C n.the chargi ng was conpl eted the

t enper at u&ﬁ\%a%\%@éﬁ’ %%‘"i‘é%%&é‘%ﬁ’ﬁ\g%?%%@tion m xture was cooled to 15C when
>95% CONVEpPSH RO ="RAspropyPadetadved. HO (g) was then charged until the pH of
the m xture was < 1. V\%en the conversion was >95%the slurry was cooled to

15C and nBMP alN-sedhyle-pyirdidinadet h sodi um
15 THF = tetrahydrofuran

nthesis of (S)-2-ethoxv-3-[4-(2-{4-methagesulf t he
propaneijc¢ acid
th -2-ethoxy-3-(4-hydr - 1 ate

a) Preparation of ethyl 2-ethoxyethanoate

20 A solution of 2-chloroacetic acid (50 g, 529 mmol, 1.0 eq) in absolute ethanol (110
ml, 2.2 vol. (where vol. Heremafter means volume equivalent) was charged to an ethanol
solution of sodium ethoxide (494 ml, 90 g, 1.32 mol, 2.5 vol.). The temperature during the
charging was kept at 15-25°C. When the charging was completed the temperature was
raised to 50°C. The reaction mixture was cooled to 15°C when >95% conversion was

25 achieved. HCI (g) was then charged until the pH of the mixture was < 1. When the
conversion was >95% the slurry was cooled to 15°C and neutralised to pH 5-7 with sodium
ethoxide solution (approximately 5-20% of the initially charged amount). After
neutralisation the slurry was cooled to 5°C and ethyl acetate (150 ml, 3 vol.) was charged.
The sodium chloride formed in the reaction was then filtered off and washed with ethyl

30 acetate. The solution was then evaporated. Maximum remaining ethanol was 20 w/w %

The overall yield of the subtitle compound was 58% of the theoretical value (loss

was in evaporation). The chemical purity was >99%.



et hoxi de sol ution (approximtely 5-20% of the initially charged anou t1) Y 2004
After neutralisation the slurry was cooled to 5C and ethyl acetate ?15}&\

m, 3 volygpwepicharged. The sodiumchloride formed in the-&gaghign Was
then filtered off and washed with ethyl 30 acetate. The sol utﬁ%n v%/gs t hen

evapor at ed. Maxi mum remai ni ng et hanol -Wwas 20 ww % The overall yield of
the subtitle conmpound was 5 8% of the theoretical value (loss was in
evaporation). The chemi cal purity was >99% 3 1 MAY 2004 WO 01140171
PCTI SECQ/ 02384 7 b) Preparation of ethyl 2-ethoxy-3-(4-nmethoxyphenyl)
propenoate 5 4- Met hoxybenzal dehyde (100 g, 734 mol, 1.0 eq.) and ethyl
2- ext hoxyet hanoate (116 g, 881 mml, 1.2 eq.) was dissolved in THF (600
m, 6 vol.) under an atnosphere of nitrogen. The solution was cooled to
-20' C. To Wheepasatinn ofrpjhd gHeikeon3-(dmethaxyplmybfprogeavate si um t er t - but oxi de
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slurry, wastrégeanThé aslgeion was tncgd:camm°ta.c’mﬂféra@iltg11g(s%%:ﬁ>n dstigpbs 1.7
eg.) maintaining the tenperature at < +5C. The THT was then evapor at ed

until abouwrtaEsigm teaniputpeide (583 aciid mmeek 14 eq)dn THER(GD4 Inlywk$ vatldedespoddinge
rest of the THF .evapor,ated., .\te 5 (200 2 vol.. d net hanesul foni c
Lerd (50 A POBssRpgPoEe MaalpE bRt Bhile feaipinaghe epmsrpg e pA e
the vat gy Amyehe Harding walREmPRL&Y, A SioNAR xR P ALl it dHot 1_PH}1? {0l uene

| ayer was then evaporated to renove the remalning water. To %€ tol uene
sol uti on waspadnieslof met hanesul fonic acid (2.11 g, 22 mol, 0_03 eq), The
tol uene solution was refluxed with a Dean-Starke device connected until
ful |l convet¥ilow WAL abhthesliary, Wae theplchedged withsglasiad laeetic2@id ($325'1C4 bk 1.7

sol ution was then washed with sodi um hydroxide (ag., 48% (1-83 g, 22
mol , 0, 039edRantgining tg CRHPHALET 2t 5. The TRE wiscthan pvaposated witiliaheutsibtit| e

conpound was_.appr-oxi nat % t t.hepretical valu Pre i.on of
2 ot hoxy- SEranRTs TSRy B Slaiafes AdRERShbR B P8 T bupord el O
ml, 2.0 €800 m],Wedl!) ahddetifnesidfondt aed (S0 ANA B wPe adled 1011 ¥Rlend sINRY €
charged to the toluene solution of ethyl 2-ethoxy-3-(4-nethoxyphenyl)
pr openoat ¢o givpprpFkimth evaperddyey of 382 Thewlater QaysRwes)sparatdeo fif Bt tohieneriaytur e
was heated to .. .
was then evaporated to remove the remaining water. To the toluene solution was added
methanesulfonic acid (2.11 g, 22 mmol, 0.03 eq). The toluene solution was refluxed with a
Dean-Starke device connected until full conversion was achieved. The solution was cooled
20 to 25°C. The solution was then washed with sodium hydroxide (aq., 48%) (1.83 g, 22
mmol, 0.03 eq.) diluted in water (15 ml).
The overall yield of the subtitle compound was approximately 52% of the
theoretical value.
¢) Preparation of 2-ethoxy-3-(4-methoxypheny!) propenoic acid
25 NaOH (ag., 48%) (122 g, 1.46 mol, 2.0 eq.), water (244 ml, 2.44 vol.) and EtOH (90
ml, 0.9 vol.) were charged to the toluene solution of ethyl 2-ethoxy-3-(4-methoxyphenyl)
propenoate (approximately 96 g, 382 mmol, 0.52 eq.). The reaction mixture was heated to
50°C and stirred until full conversion was achieved. After the reaction was complete, the
toluene layer was separated off and the water layer was then washed with toluene (100 ml,
30 1 vol). After separation, the water layer was cooled to +5°C and acidified with conc. HCI

(approximately 173 ml, 2.1 mol, 2.9 eq.). The temperature was kept < 10°C during the
charging of the acid. EtOAc (100 ml, 1 vol.) was added to the acidic water slurry. After



50*C and stirred until full conversion was achieved. After the react gdnMivadili
conplete, the toluene |ayer was separated off and the water | ayer was then
washed WOPIHEBThene (100 M, 30 1 vol.). After separation, PEHEEQNRE4 | ayer
was cooled to +5' C and acidified with _gonc. HCl (approximately 173 m, 2.1
‘mol, 2.9 eq.). The tenperature was kept < | DOC during the charging of the
aci d. Et Ohkxtradtidéh e, phbsey olerg sepamteddThe Et@AE b6lutieh tiaE evilpofiteSind oYuenbiigy 3
1 MAY 2004 WO 01/40171 PCT/ SEGO 02384 -8 extraction the phases were

separ at ed MirA&ok) Bias addadut i on was evaporated and tol uene (288 nl, 3 vol.)
was added. The tol uene solution was seeded with

2- et hoxy- 3- (4- nmet hoxyphenyl ) propenoic acid 5 and cooled to OC. After

cryst al 11 sati onpidig)uht eblabn WaSsdklikd 1EGcrlhe, W05 AbSLAncE pas cused

wi t hout drying 1 n the subsequent step. e al'l “yi'e

conmpound a8 c42d of 0tdieA Réreoysedliicution Vind metetiar was ﬁﬁereéﬁkéﬂdet%hbﬁtﬁﬂz‘%t@%r . The
chem cal purity was 99.7 % d) Preparation of 2-ethoxy-3-(4-nethoxyphenyl)

pr opanoi c u§ed withoutrdiyingdn the sohseghertsts®l (5% 60% water wet) (13.2 g, 0.26 g

Pd, 2.44 mnol .,Bd, 0.00 ) charged to ol.uti on of

2- et hoxy- 3- (4- rﬁ?ﬁf{ﬂéﬁlﬂg“@@%ﬁ)ﬁ?ﬁﬁﬁﬁﬁmw@?@ w ‘g’ﬁ gf theghearaunal valug ferstyp i n

et hanol (%zgndﬁc togefg@}.-’l‘}xe'dﬂﬂﬁfaﬁ:tﬂit%%gﬁﬁ’!a%mslohere- The vessel was then
W t}n y A*Yar pres

pressuri se rogen to otal "pressure. The hydrogenation was

cont i nued dy Ptdpardtichl of Coniverys3 -phmutixgphényV)astopaiag wad al yst was filtered of f
and the ethanol 15 was evaporated under vacuum Toluene (500 m, 5 vol.)
was add@d and Hadadegepoeharedl 6. 60%Twater st é-2vg §.26i SBdI 244 mimolthid, uene

500 m, l,.) \and evaporated to olune of, 260 m ... T sol utj on, was

geat ed to%é{\?%‘gha W?&g’ﬁgggé"fggb“?ﬁ &%’e 8?‘3.”)3'{/‘%&?"'[385@5‘."‘“ ErURRiasH  was
cooled to ﬁfng | 0 tnngg@ég noi c
aci d. Tht(a terfpag?z;?%?g I%?Pn’igiﬁagplngggtg?’ %r?:ﬁ% gifdegg m n. %ﬁg%&(%eﬁhﬂ gpgrry

was then cestisasnthen p2Bsursed voth lyd@igeoue 4 barotilpressiewiihe hydvagerstion tvedsned
overni ght. The cryﬂr |ls were . then filtered off and washed with isooctane
1

(220 ni, £OBUTESH: onyesRnsvararicurd. dae saubist wonbliensd aff guiche vhangl el d
BLr |t []5 Ié\gg}abébﬁvo&é}@ gH&g«% v%@é;é?foa‘@;h?%]ﬁt(g@ xteur{,%){/c?l'f)'_v%:ﬁ%ladggd 5% tlf] %vgpho%gi‘eg %lff.
- napht hy| Yhd ré RS dikséMed dplolderR (B0, {Jl:)BRE RS A voRIPHRRS ©
ml. The solution was heated to 50°C and isooctane (800 mi, 8 vol.) was added. The solution
was cooled to 35°C and then seeded with 2-ethoxy-3-(4-methoxyphenyl) propanoic acid.
The temperature was maintained at 35°C for 30 min. The thin slurry was then cooled at a
20 rate of 10°C/hour down to +5°C which was maintained overnight. The crystals were then
filtered off and washed with isooctane (220 ml, 2.2 vol.} The crystals were dried under
vacuum at 30°C.
The yield of the subtitle compound was 88% of the theoretical value. The chemical
purity was 99.8 %. )
25 e) Preparation of (1S)-l-(l-naphthyi)-i-ethananlinium (25)-2-ethoxy-3-(4-methoxyphenyl)
propanoate
A solution of 2-ethoxy-3-(4-methoxyphenyl) propionic acid (100 g, 446 mmol, 1.0
eq.) in i-PrOAc (2000 ml, 20 vol.) was stirred at 0-5°C under a nitrogen atmosphere. (8)-1-
(1-naphthyl) ethylamine (45.8 g, 268 mmol, 0.6 eq.) was added to the resulting solution.
30 The resulting suspension was heated to 75-80°C to dissolve all particles, thereby achieving
a solution. The solution was then cooled and seeded with (25)-2-ethoxy-3(4-

methoxypheny!) propanoic acid (S)-1-(1-naphthyl) ethylamine salt. The desired




“A solution of 2-ethoxy-3-(4-nethoxyphenyl) propionic acid (100 g, (3 mmH
1.0 eqg.) ini-PrOAc (2000 m, 20 vol.) was stirred at 0-5C under a 1 MAY 7004
nitrogen atnosphere. (S)-1- (1 napht hyl) ethylam ne (45.8 g, 268 muol, 0.6
eq.) wasWRIMWITo the resulting solution. 30 The resul ti nPCISENONEISON Was
heated to 75-80C to dissolve all particles, thereby achieving a solution.
The sol ution was then cool ed and seeded9\Mth (2 S) 2- et hoxy- 3- (4-

met hoxyphe et h S

TeL Oy ARG o4 v s SR ST 02, 3L T,
was collected by filtration. The crystals were washed with |-PrOAc. The
(2S) - 2- et hoxy- 3- (4- net hoxyphenyl ) propanoic acid (1S)-1-(1-naphthyl) 5

et hyl am ne salt obtained (67 g, 169 nmol, 1.0 eq.) was dissolved by heating

to 75-80C in vol The product obtai ned was

col lected by fi |T5F%a#ieé\%%ﬁ1«éé fOﬁqP?f‘thWtN@pm #iq @é)ﬂrﬁenaphawmm at
40C, to el d ove Il i sation
st eps vvag g%mﬁj}?mﬁ gﬁgl?%-@q,e%\q% H?H)l Xoﬁgg é{lﬂSSQFd ESYJ\A?FQE 3\/58 5805898 The
enant i oner l-Br@ACQBEO(IﬁI €0)volNR The Prdififct dBtathdd Ra@@@}reeﬁea 89 fMration, washed with
(S)-2-ethoxy-3-(4-hydroxyphenyl) propanoic acid

(2S)-2-Et ho%;ﬂecend deed @&J}pﬁwn} ap#Pieanoe comtindweigh). - 1- ( 1- napht hyl)

et hyl am ne sal was suspended in toluene. The
Xt Ure was ¢ hert PETABAIE Y ERH FrySilibeon s ppe 4%kt fthe dhepretaloenus
280 mM, 5 t}ﬁ,rhl:p b ual an ne was
gepar at ed Tﬁrﬁgh:%ng\%gr aqg. %g;tgrg/évjvaqgg\?vgﬁﬁggj C%Qréhgét mg@%%&,t}segfg Yortions of

t ol uene 1¢ 28(Prepa,rat50n/mf|(5) 2- eﬂmy#b@dehychquﬂhaly}a) plopencachdii fied to pH =1 with
aq. 37% HCl The wat er sol uti on contai ni ng

(S) - 2- et hoxy- 3 ?Asg %@ﬁ%dﬁmmxwgwdhmoem¢ eridbkS) Exilruaphtiyy thylatmive

ti Et QA t t hed
bor L1 ons oy 088 5338l 1 Bl usp s SORAE B O YL AR S e
NVP under NeQHQQd.1ps,F8 wirfel, 2@ ewq%lw(abﬁgﬂwmi %@é)%eﬁﬁg Esglenei‘ay%req ) and

octanethiol (129 g, 154 nm were ¢

sol uti on ofon{aBying-the ﬁnm}a@qwmmgcﬂhﬁhwh)vepa@pmnm msh‘hd walppyexiomat el y
56.6 g, 253 mmol 2 vol .) under a nitrogen

b ros ohtf o orsgiuensfrahiml's PED, T8 Resg. erw@cmed@mfi il i aa25C
unt il the 37880011(80 /5 GRIBR! ©3 B ATk SEUNGd 0, A (s?;?z-Ttggry- ggtion

m xture was C quenc t hen

adj ust ed  tmetBoyphiehil) prspanoitiatid WisextapBe Wit \1ie p‘éﬁﬁ)ﬂ%f Bt@AB BRI, 60vo19C.
Two

The combined EtOAc extract was washed with one portion of water (280 ml, 5 vol.). The
solvent was replaced with NMP under rcd;lced pressure.

20 NaOH (beads) (45.5 g, 1.14 mol, 4.5 eq.) and octanethiol (129 g, 154 ml, 884 mmol,
3.5 eq.) were charged to the solution of (S)-2-ethoxy-3-(4-methoxyphenyl) propanoic acid
(approximately 56.6 g, 253 mmol, 1.0 eq.) in NMP (680 ml, 12 vol.) under a nitrogen
atmosphere. The reaction mixture was heated to 120°C and kept at 115-125°C until the
reaction was complete as determined by HPLC. |

25 The reaction mixture was cooled to 60°C and then quenched with water. The pH
was then adjusted to 2-3 with conc. HCI. The temperature was maintained at 60-70°C. Two
layers were formed, the upper layer of which containing mainly octanethiol and the
corresponding methy! ether (formed in the reaction). The layers were separated and the
layer containing water and NMP was concentrated to 3-4 volumes under vacuum at 80-100

30 °C inner temperature.

The residue was extracted with a mixture of H,O:EtOAc. The EtOAc solution was

subsequently washed 3 times with a 15% NaCl solution.




| ayers were formed, the upper |ayer of which containing mainly octan teﬂlé&l
and the corresponding nethyl ether (fornmed in the reaction). The Iag r 1004
were sepWORIEIHNd the |ayer containing water and NVP waspCTRE®kigat ed to
3-4 vol unes under vacuum at 80-100 30 C inner tenperature. The residue was
"extracted with a mxture of H20: Et OAc.- The Et OAc sol ution was subsequently
washed 3 tines with a 15% NaC sol ution. 31 MAY 2004 WD 01/40171

PCT/ SEOQ' 02384 -10 The Et OAc was evaporated and the residue was directly

used in the subBenEwnc stepraporatabardthekeniveayBidistd) hicaqd id Qméé 'eHneﬂgptO
yield a-white solid. The yield was 52% using crystallisation, 90% using

only evapd¥dorisralsorbrecrysfaliisechfromgogne toyyinkisa ®Bit88lidThe enant ioneric excess
(e.e.) was 97. 8% Preparpati.on of ethyl (S)-2-ethoxy-3-(4-hydroxyphenyl)
pr opanoat e (S?I/Bf-g%l‘rqoy p%/? #IRE GRS éﬂ?pl%%PufpPHE&H@D’&VamfGUQIB%Eghcmi@B
nmol , 1. i b ' 10 this solution were
charged%e?ﬁg}]%%%g%goé%q%%g%éiﬂﬁﬁcgﬁgﬁ%ggg.{%?Zé/?.;1 , 0.48 nmol, 0.12 eq.)-

The sol ut ig)Prepsatiosadfethyd (IS)bDEﬂhbﬁg-%(atl@d&oxE%ﬁ}nﬁ)éﬂa&d@ er/ Et OAc/ Et OH
(2000 m) was distilled off. Another Bortion of Et (2000 m) was charged

and anot her 2006)-AtEthexy-3i(4hyitossplsmy!) propaopr mik(BId e, ¥4S melpeatad wace

nore. At i (o] i natel y.95% conversion was reached. Then Et CH

(99. 5% 1(5’51“(5‘3?}’1‘3?%2@0‘2%{?% ’g’ﬁ-dle%é‘ésp Shngwepercharged thapel (PEQR alandFi€CI | a

conversio > 0 i T hen. conce ed to a

vol ume of @?L%ba(%{)%%maﬁgg? \g/\a{g(t}ﬂ% :{arﬁé;mtﬁﬁdéé\g&%hccogltég%ﬂglgz@%?uq?ﬁg&}i C

sol uti ol oo tOiATGEEH 2000 R vae divoiXlgd 31 AnbBieF g@qﬁaﬂepﬂ@ﬂqa@m@ﬁ%& was
|

then charged slowy (30-40 m n) under v_igor(_)us stirring to a sol ution of
NaHCO8 ( 7%“&@\&“@5‘6&11%2}390 ol peasdistilied if Thiscpracadet: wéis repeated emcenhonst 8.5 .

After chagging. .the s led to 0-5C and tirred at 0-5C f
2t Teast e PRy 98T onf e asTesrer THRo B EhE Shatonoeh wmaer
vacuum Thgded £ldcvaBsaRa et Tﬁﬁ%%Tﬁgeagélgfﬂtg%'coﬁ%rkiBM 89759 Whs alved.

enantionmeric excess (e.e.) was > 9

2- (4- ( Met Aaneslutibnmpas thepmoacenitiatetdty et ef L1 (0e2006en] under vacuum and then
2-(4- Hydrox‘égélgqr:ﬁ) et hanol (356 g, 2.58 not, 1.0 eq) was dissolved in
met hyl éne®® rde (3500 m) and triethyl amne (653 g, 6.44 nmot, 2.5

eq) . The m xt ufg, %Aﬁ%gfuﬁgnEQntaining ethy! (§)-2-ethoxy-3-(4-hydroxypheny!l) propanoate
was then charged slowly (30-40 min) under vigorous stirring to a solution of NaHCO; (7%

w/w, 3500 ml). Crystallisation occurred after a few minutes. After charging, the slurry was
cooled to 0-5°C and then stirred at 0-5°C for at least one hour. The crystals were then
20 filtered off and dried under vacuum.
The yield was about 93%. The chemical purity was > 99%. The enantiomeric excess
(e.e.) was > 97.8 %.
2-(4- ane nyl henyl e e a
2-(4-Hydroxyphenyl)ethano! (356 g, 2.58 mol, 1.0 eq) was dissolved in methylene
25 chloride (3500 ml) and triethyl amine (653 g, 6.44 mol, 2.5 eq). The mixture was cooled to
-20°C. Methanesulfonyl chloride (657 g, 5.74 mol, 2.2 eq) was then added keeping the
temperature between -25°C and -15°C. When the conversion was >95%, the salt formed
during the reaction was filtered off and washed with methylene chloride (600 ml). The
organic 1éyer was washed first with saturated sodium hydrogencarbonate solution (700 mI)
30 at 20°C followed by water (700 ml). The methylene chloride was evaporated and replaced

by acetonitrile. The acetonitrile solution was then used in the subsequent step.




--20C. Met hanesul fonyl chloride (657 g, 5.74 not, 2.2 eq) was then added
keeping the tenperature between -25C and -15C. Wen the conversion vidsSMAY 2004
>95% the salt fornmed during the reaction was filtered off and washed with
met hyl en&Q@W491Tlde (600 nml). The organic |ayer was washedCIVSES0/02884 h
saturated sodi um hydrogencar bonate solytion (700 m) 30 at 20C fol | owed by
water (700 m). The nethylene chlori de Nas evaporated and replaced by

acetonitr i3)@thIrh@apen_@mmr[hl(e-;aq{]émxhgé&u\rﬁﬁvﬁ)gﬁ het$ ROy fpilEn FYRSEIUE DS
step. 31 MAY 2004 WO 01/40171 3) Ethy ‘ ate
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and the niGctalrvelurhe ondds0 ml{edgmh. Zlahblux. 65 870 WwaRrcha4ed @UihS rédctibh V&GO OUS
stirring, kgeﬁ)i ngwntghai vol ume con%@&t boy gort I on-wi se addition of

acet oni t r 38 SR I9Mee farege ab was'C 108 2t hewrs ith vigerets stimingskeepinged
to roomt I i e flht d off 10. and washed
wht b et eI sy SR aB b ob Lot S P RS e
resi due waeachédtheussdionivdseoled s @QueRinpstAle. T}Bgﬂn%ﬁ%ﬁﬁtgﬁéﬁﬁltewd off .

(S)-2-Et hoxy-3-[3-(2-{4-net hanesul fonyl oxyphenyl } et hox propanoi c
aci d To'0t [38d aphegwith geatoriile (B0 KTheKiltrate(was efdparateth tndryubfsofyd xidpbeny| }

et hoxy) phenyl ] pr opanoate (723 71.2% assay), 1.18 nol, 1.0 15 eq) was

added THEW(% #??n%éﬁé%qﬁﬁﬁﬁ Bnous solution was formed, water (900 m)

\r/h/as chlil/led4 G U - [VRS s @1 b O L L 2518 6 S Elé)rlad(390
' To the oil of ethyl (S)-2-ethoxy-3-[4-(2- {4-

methanesulforyloxyphenyi}ethoxy)phenyl]propancate (723 g (71.2% assay), 1.18 mol, 1.0

15 eq) was added THF (3900 ml). When a homogenous solution was formed, water (900 m])
was added. The mixture was cooled to +10°C. Lit‘n.iu:p hydroxide solution (390 ml, 4 M,
1.32 eq) was added over 1 hour. The temperature was then raised to +30°C and the reaction
allowed to proceed at this temperature for 2-3 hours. The reaction was stopped when the
conversion was >99%. EtOAc (500 ml) was added and the mixture cooled to room

20 temperature. The solution was stirred for about 30 minutes and the THF was evaporated off.
When about 80-90% of the THF was evaporated, water (1900 ml) was added. The
evaporation was continued until no THF remained in the mixture. The alkaline water
solution was then washed with EtOAc (1000 ml, 2 x 1250 ml, and 950 ml). The pH of the
water solution of (S)-2-ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl]

25 propanoic acid was then adjusted to 2.0-2.5 with HCI (aq) (550 ml, 3.0 M). EtOAc (2500
ml) was added and the phases separated. The ethyl acetate solution of (S)-2-ethoxy-3-[4-(2-
{4-methanesulfonyloxyphenyl}ethoxy)phenyl) propanoic acid was then washed with water
(700 ml} and after separation evaporated to dryness. The remaining oil was then used in the
following crystallisation.

10



1.32 eq) was added over 1 hour. The tenperature was then raised to +%ﬁj,‘ﬁnﬂm
the reaction allowed to proceed at this tenperature for 2-3 hours.

react i onwgp@wiapped when the conversion was >99% FEt CAc lg(fspg mfl})z

added and the mi xture cooled to room 20 tenperature. The so Ion
stirred for about 30 m nutes and the THE® was evaporated off. Wen about
80-90% of the THE was evaporated, water (1900 m) was added. The
evapor ati on was contl nued until no THE remained in the mxture. The

al kal i ne » 2 x 1250 ml,
and 950.m) . t oh ¢

. nylle :
{ 4- met hanamophanid acig phenyl } et hoxy)phenyl] 25 propan0| c acid was then
adjusted to 2.0-2.5 with HCL (550 i, 3.0 M. EtQAc (2500 m) was

added and the pﬁh@@@ldsw#mﬂéram 3rha§cle¢srqfl(8)azetlﬁabcgz-3s[m tipn of

(S)-2-ethox rret hane on onyphenyl oxy)phenyl) pr opanoi ¢
aci d V\B.S;] %@ﬁ“‘%ﬁagﬁw° 'F(B Lﬁ? }rﬂr?P‘aWéF @ﬂ‘i €87% gpabwiight,evapor at ed
to dryness. The d’ Qi ow ng

crystallisati on. M}h %8%@?3}%1’%““@?8“ (%0 POy aSRtsedzdgn

Crystalli aam:eﬁm(iﬂoo ml) at 50°C. When a clear solutio
(S) - 2- et hoxy- 3- [ 4- ( 2- {4- met hanesul f ony! oxygr‘lygs aflilev the OIH%%@/TV]E‘S SYAPORRLAD ¢

acid The teferreased eamauntqu&tr%ctmmesl‘be vcﬁlﬁhe%eﬁirh@%{m@m{oﬁ-\(ra% 4740501,

met hanesul fo on et h&gﬁépf}?ryl) ropanoi c acid (1871 g total

wei ght , e ‘Hh “§“‘E) [Tt a8 added, Kelnmgiafeneddii@nyag BDSD mi, Jandas

di ssol vlegd eviborhHeAE &mqu sol utio S achl eved
the sol uti oflbovl\-/as evap((:)r at ed r%%h]@epoﬁgglsgﬂtg H%L?ﬁtm%f”aéﬁﬁ&é%ﬂ . The
vol une befkolutiorMapeohinecrefoveshdadditist was 6300 ml, the volume after the addmon was

8800 ml. The evaporation was continued until an opaque solution was formed, volume
8200 ml. Isooctane (1000 ml) was added to the solution which had been heated to 40°C.
- The crystallisation was initiated by seeding at 40°C. The mixture was vigorously stirred
15 untii a slurry was formed. The agitation rate was then decreased. The slurry was left

crystallising over night. The shury was then filtered and washed with toluene:isooctane 5:1

(1800 ml). The crystals were then dried under reduced pressure at 40°C,

20 {S)-2-Ethoxy-3-[4-(2- {4-methanesuIfonyloxyphenyl} ethoxy)phenyl] propanoic acid
(1040 g (96.4% assay), 2.45 mol, 1.0 eq) was dissolved in toluene (7000 ml) at a
temperature of 60°C. When a clear solution was achieved isooctane (1720 ml) was added to
the solution. The solution was then filtered through Silica 60 gel. The solution was then
cooled from 50°C to 45°C, at this temperature crystallisation occurred. The slurry was

25 cooled to 20°C. The solid was then filtered and washed with toluene:isooctane 5:1(1500
ml). The crystals were dried under reduced pressure at 40°C.

Differential scanning calonimetry (DSC) was performed using a Mettler DSC820
instrument, according to standard methods, for example those described in: Hhne, G. W. ef

30 al(1996), Differential Scanning Calorimetry, Springer, Berlin.

DSC of the anhydrous form showed an endotherm with an extrapolated onset temperature
of ca 87°C (ca 102 J/g)



"Anot her portion of toluene (2500 m) was added, volune after additi og -[V@@ 04
7750 m, and 10 evaporation was continued. Athird portion of toluené ( 028
.mM) was twepradded to the solution, the volune before theP@.H '&i&&“was

6300 mM, the volune after the addition was 8800 mi. The evapor a{l on was
-continued until an opaque sol ution was jfsarmed, volume 8200 ml. I|sooctane
(1000 mM) was added to the solution which had been heated to 40C. The
crystallisation was initiated by seeding at 40C. The m xture was vi gorously
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then filtered through Silica 60 gel . “The 5%%??’3%%&”%5’&9’@5%Ps@"f4@m 50C

to 45C, atolmigleyangSoas,ifey ¥orks Bainhj € aW. QID48Y, QTHekeh! CHaBbdsbbhy, Was 25
cooled to 20C.  The solid \A@shk?en iltered and washed with ’
t ol uene: i SOYEL r&??ﬁk‘?ﬁ%"’ ug, ¥h & and Alexandends.&. (19760, XiRae Diffatviesd
pressurg @po&ggesl\@hhiwgefﬂﬁoém%@&ﬁti on Differential scanning

’ u

calorinmetry (DSC) was perforne sing a Mettler DSC820 instrunent,

according to standdéaly petdediffrateopraqicad Qpi Do L HAESGL o . G W
et 30 al (1996), Differential Scanning Ca orimetry, Sﬁgﬁﬂ%ﬂggfc‘gg@p}“ﬁ_ DSC

of the anfRarHicomepaynd 9éigseulal isshovimer Fignieh an extrapol at ed onset
tenperature of c 7 Q2 J/ 3.1 MAY 2004 WO 01/40171 PCTI SE00102384
-13 -ray Powder D?Frércgéﬁgﬂfl a?'#’ggg?uﬁg?@? Werrarekysed by XRPD and the results |

tabulated below in Table 1 (in which RI represents relative intensity), and shown in Figure

15 L. The diffractogram was measured with variable slits and without internal standard. The
intensities are based on the intensities observed in a variable slit measurement without
background subtraction. The relative intensities are less reliable, and instead of numerical

values, the following definitions are used:

% Relative Intensity Definition
20 25-100 vs (very strong)
10-25 s (strong)
3-10 m (medium}
1-3 w (weak)

Some additional weak or very weak peaks found in the diffractogram have been omitted
25 from Table 1. |




The X-ray powder diffractograms (XRPD) were determ ned using a Sienmedd MAY 200
D5000 X-ray diffractoneter and/or a Philips X Pert MPD X-ra '

di ffract‘%ﬂé%’é‘fl.“ XRPD was 5 performed on sanpl es prepared PAEES0H0T§4t o
standard met hods, for exanple those descqribed in: Gacovazzo, C et al
(1995), Fu%?rregal s of Crystall ography,” Oxford University Press; Jenkins,

R and Snykiblg 1.RX-ray po&8Qaifraction deta@or Onarh9duRadmPOMBEY stpifnk " try,
John Wley and Sons, New York; Bunn, C. W 1%625), Chem ch]mfe 16 OFF

Cryst al | ogPERRYNd offermutayb shpvessligusndon: or Klug, H. P. and Al exander, L.
E. (1974), X-Ray Diffraction 10 Procedures, John Wl ey and Sons, New YorKk.
X-ray powder diffractograns of a typical sanple of an anhydrous crystalline
formof a c of rmula | 4. wn ig} Figure 1. Thegcrystals of an
anhydr ous fglrn%%%ge argﬁ)ysed by dX%f-l’ ‘g‘nd tlﬁe resul tiﬁ'va]‘éeg‘ﬁl atgﬁ bel ow in
Table 1 (inldich R represents3tgd ative isntensity)p-gnd showy in Figure

15 1. The diffractogramwas neasured with variable slits and w thout

internal st@ddard. Thénintensitdd® are based on the2imtensitigs observed in
background subtraction. The rel ative

a variable §I it measurement w tgtr)?gt

intensities dre less M&liabl e, i nst ead of nuner2&dl  val ues, the

foll owi ng dgki nitionsqare used: 3%;5Rel ative Intensity befinition 20 25-100
vs (very strong) 10-25 s (strong) 3-10 m (nedi um =3 w (wedk) Some

addi ti onal R2ak or vewy weak peals found kn the diffHhugct ogramghave been
omtted 25 from Table 1. 30 3 1 _MAY 2004 WO 01/40171 PCTI SECQ 02384 - 14-

Table 1. X-f-dy powder ™iffracti d3%data fow an anhyd2dds form &f a
crystalli ne550rm of a conpoundﬁﬁg formula 1, shown_in Figure 1.

d- val ue/ ARI d*val ue/ AR'd- val ue/ ARF"12. 3w3. B4s2. 74w 92448, 60S. 2%72m

4.90 w 3.26 m 2.20 w
4.69 s : - 3.17 w o 2.18 w
4.47 vs 3.12 m 2.11 w
442 m 3.10 w 2.08 w
422 m 3.03 w 2.02 w
4.15 Vs 2.95 w 1.59 w
4.08 w 2.85 w 1.93 w
3.95 w 2.80 m

3.79 w 2.78 w

It will be understood that the d-values of the X-ray powder diffraction patterns tﬁay vary
5 slightly from one instrument to another and so the values quoted are not to be construed as
absolute. It is reasonable to assume that a‘crystalline form of a compound of formula I is
that which is described herein if the d-values are within + 5 on the last decimal place,
especially if within + 2 on the last decimal place. |
ingle al X- iffracti a r

10 A umt cell was determined from single crystal X-ray data of the anhydrous

form. It was orthorhombic with P2,2,2, symmetry, Z = 4, and the following dimensions: a
=5762A,6=14426A,c=24785A, a=f=y=90"°and ¥=2060.2 A’.
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4. 221 n3. 03w2. 02w 4. 15vs2. 95wl. 99w 4. 08w2. 85wl. 93w 3. 95w2. 80m 3. 79w2. 78w I t
wi |l be understood that the d-values of the X-ray powder diffraction
patterns may vary 5 slightly from one igstrurrent to anot her and so the

val ues quoted are not to be construed as”absolute. It is reasonable to
assunme that a crystalline formof a conpound of formula | is that which is
descri beddpghftin i f the d-values are within 5 on the |ast decimal place,
especially if within + 2 on the | ast decimal place. Ingle Crystal X-Ray
Diffraction Pattern D -term nation 10 A unit cell was determ ned from
single crystal X—ra anhydr ou form It was orthorhonbic W th
P222121 symetry, ¥ 5‘3 llnﬁ(r)f g‘hFé}Pﬁ’B dimensions: a =5.762 A b =

14.426 A, ( % -Fedixy- §5[4Q‘2 {@-meti)bnesubfonﬁ&ypﬁ&ﬂ/l}‘ém@@%e%yﬁpr(%hn%\ﬁcgp04 15

Cains 1. ystal l'ine form of the “conpound
(S)-2-%t hd)@wr@n[fﬂr!(llﬂa{lbem hanesul f onyl oxyphenyl } et hoxy) phenyl] propanoic
acid, 5 shown in formula | below, | 10 characterised in that it has an
X-ray powder diffraction pattern containing specific peaks of high
relative intensity at 6.2, 4.47 and 4.45 A._2. A cr l1ine form as
claimed in claim1 which i antyal My essenpi al |y
o 0 OH
;‘S‘-
/0 O
I
10 characterised in that it has an X-ray powder diffraction pattern containing specific peaks

of high relative intensity at 6.2, 4.47 and 4.15 A.
2, A crystalline form as claimed in claim 1 which is substantially or essentially

free of solvent.

3. A crystalline form as claimed in claim 2 characterised in that it has a melting
15 point of between 82 and 92°C.
4, A crystalline form as claimed in claim 4 characterised in that it has a X-ray

powder diffraction pattern having additional specific peaks of lower relative intensity to

the first peaks at 4.69, 3.64, 3.60 and 3.45 A.

5. A crystalline form of a compound of formula I as claimed in any claim from 1 to 4
20  for use as a medicament.

6. A pharmaceutical formulation comprising a crystalline form of a compound of

formula I, as defined in any claim from 1 to 4, and a pharmaceutically acceptable adjuvant,

diluent or carrier.

7. Use of a crystalline form of a compound of formula I, as defined in any claim from
25 1 to 4, in the preparation of a medicament for the treatment or prophylaxis of conditions

associated with a patient having reduced sensitivity to insulin.



free of solvent. 3. Acrystalline formas clainmed in claim2 characterised
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