WO 01/ 40169 PCT/ SEOQ 02381 Conmi nut ed For m of
(S)-2-ethoxy-3-[4-(2-{4-nmet hanesul f onyl oxyphenyl} et hoxy)phenyl] propanoic
aci d Theygphesaed i nvention relates to a reduced particl e pcgsedomessiof the
conpound (S)-2-ethoxy-3-[4-(2-{4-nethanesul f onyl oxyphenyl } et hoxy) phenyl ]
propanoic acid, as 5 shown in the formula | below OH OO SO O or a

phar maceutically acceptable salt thereof or a solvate of either thereof.
The invention also 10 concerns nethods of treating one or nore conditions
associated with Insulin Resistance Syndronme using the reduced particle

si ze form of UesmamRsUFrIm of (Sx2mibexvat-#41t3-{4imeyhangadfopy wbsyphesgl}it t her eof
in the manuf acthexe)mfenyl] prafiapeiceaid for use in one or nore of said
conditions. The invention further concerns pharnaceutical conpositions
containing the reduced particle size formof the conpound, or a

phar maceuti cal | y @beppbableesiintrelafee tedfedudd parik 5! yah 6f thBes8edungds an
active ingredient,_ as well as processes for the manufacture of the reduced

parti cl e S1-2EHFY m-of (& HeMEGARSHERNY v rhenyH sihesebanyHaronanaicceidt abl e sal t

t her eof 5 (Lowt henbaonmhiat bapyof drug conpositions, it is inportant for the
drug substance to be in a formin which it can be conveniently handl ed and
processed. This is of inportance fromthe point of view of manufacture of
pharmaceutical fornulations conprising the active 20 conpound. The above
conpound i s usefuh i ntred?in t abol i€ di sorders, such as Insulin

Resi st ance Syn (IRS), defined as®reduced sensiti vi ty to the actions of
insulin in the ol e body or_ipdividual thgsues such as skeletal nuscle,
nyocar di um Pat and |iver prevail | y individuals with or wthout

di abetes nebiitus. IRS refers to a cluster of manifestations 25 including
insulin reSistance with acconpanyi ng hyperinsulinem a, possibly type Il

di abetes nellitus, arterial hypertension, central (visceral) obesity,

dysl i pi dem a observed as deranged

, or a pharmaceutically acceptable salt thereof or a solvate of either thereof. The invention also

10 concemns methods of treating one or more conditions associated with Insulin Resistance
Syndrome using the reduced particle size form of the compound, or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for use in one or more of said
conditions. The invention further concerns pharmaceutical compositions containing the
reduced particle size form of the compound, or a pharmaceutically acceptable salt thereof, or a

15 solvate thereof, as an active ingredient, as well as processes for the manufacture of the
reduced particle size form of the compound, or a pharmaceutically acceptable salt 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 importance
from the point of view of manufacture of pharmaceutical formulations comprising the active

20 compound.

The above compound is useful in treating metabolic disorders, such as Insulin
Resistance Syndrome (IRS), defined as reduced sensitivity to the actions of insulin in the
whole body or individual tissues such as skeletal muscle, myocardium, fat and liver prevail in
many individuals with or without diabetes mellitus. IRS refers to a cluster of manifestations

25 including insulin resistance with accompanying hyperinsulinemia, possibly type II diabetes
mellitus, arterial hypertension, central (visceral) obesity, dyslipidemia observed as deranged
lipoprotein levels typically characterised by elevated VLDL (very low density lipoproteins)

and reduced HDL (high density lipoproteins) concentrations and reduced fibrinolysis.



| i poprotein levels typically characterised by elevated VLDL (very | ow
density |ipoproteins) and reduced HDL (high density |i poproteins)

concent reo@@nsie@nd reduced fibrinolysis. WD 01/40169 PCT/ &6 aAdskE 2
Recent epi dem ol ogi cal research has docynented that individuals with
insulin resistance run a greatly increased risk of cardi ovascul ar
norbidity and nortality, notably suffering from nyocardial infarction and
stroke. In type Il diabetes nellitus these atherosclerosis related 5
conditions cause up to 80%of all deaths. In clinical nedicine there is
awar eness of the need to increase the insulin sensitivity in |IRS and thus
to correct the dyslipidema which is considered to cause the accel erated
Progress RQEnApNREASELRAGS eEch H@é/\?aéﬁgaemfe@ ittt i Rl i‘d{‘fn\!ﬁgnsr%%]é%mc%erﬁr'x ped

di sease. W have discovered a reduced particle size form ot the conpound
descri bedrd®lyaboesed Tisk sf provyadesarandrasiity aho mortaktypri@sentuffaing Hdnon.
Significant adv ntfggs ca ariﬁe wh .Lhe conmpound of formula | is in a
reduced pariFElE WRFEOR ap t“%ﬁrné%ﬁﬁgﬁ@,aF%mFWEBﬁ@FF@Pﬁ@ﬁﬂ@oméﬂﬂﬁﬁ%
conpound dshgifiohd cduSe RIEBEbLLIELEQ as to achieve uniformfornulations with
an even |oading of active ingredient within as well between batches. In
addi ti on redudnicbnsalimedicing iheleas awirgresap £tht ppidoalidoyeaas o dhsatie eenaitivity in

i ncrease i.ssol utian rates en admnistered orally and 15 inproved oral
bi oavai | g&%“?g}}“\kﬁé%”%cr é © dB:S,Wé@e Pf ABghi e gorsiergdp £dge &? 3FFRiCTATd BFASERSS on
rate of drageastiemsisl Howediranis is Ataandicnally ioiRuidgdestei n the present
invention is a reduced particle size formof

(S) - 2- et hoxy- 3- [ 4WehayudigeavirgA éseducechparosde plze fiyrin @itosop)pohraigdskriprdopanoi ¢
aci d, 3§ a%gxpev.ml" hig pnrotvni%s ];ggsri'}jtlo?thle ppeesler?tvynvze%ti})n.osi%ﬁﬁ?hnt?d%ﬂlt@% gmoarise when

the compound of formula [ is in a reduced particle size form, for example, in the performance

of the compound when it is manufactured so as to achieve uniform formulations with an even

loading of active ingredient within as well between batches. In addition reductions in particle

size are typically associated with increased dissolution rates when administered orally and

15 improved oral bioavailability, when oral bicavailability is limited by the dissolution rate of
the active ingredient.
Accordingly provided in the present invention is a reduced particle size form of
(S)-2-ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl] propanoic acid, as shown

in the formula I below

~

or a pharmaceutically-acceptable salt or a solvate or either thereof.
By the use of the term “reduced particle size” we refer to solid Compound 1, or a
25 pharmaceutically-acceptable salt thereof, or a solvate of either thereof, reduced by suitable
processing techniques to a solid of smaller particle size and, consequently, greater surface
area. Any number of processing techniques known in the pharmaceutical field may be used to

reduce solid particle size, such as grinding, milling and micronising, reference should be made



or a pharmaceutically-acceptable salt or a solvate or either thereof. By
the use of the term"reduced particle size" we refer to solid Conpound 1,
or a 25wrh@lqapgeecutically-acceptable salt thereof, or a setyakevmBsiei t her
thereof, reduced by suitable processing;techniques to a solid of smaller
particle size and, consequently, greater surface area. Any number of
processi ng techni ques known in the pharmaceutical field my be used to
reduce solid particle size, such as grinding, mlling and m croni sing,
reference should be made WO 01/40169 PCT/ SECQ' 02381 to Rem ngton: The

Sci ence and_Practi se of Pharmacy, 19" Ed., pages 1598-1602, for a nore
exhaust i véo Remingipn: Bjic Seigncsrang Reactiss of Phehasat B EdvepaiesclSa8d 663 dorat mdre
Accordl ng YhRLesented as a further feature of the invention is a process
for 5 preparation of a reduced particle size formof the conpound of
for rrula |, or ®yupbaf tecenit isclahdky* acarpidableatal t or a solvate of either
t her eof , corrpr|S| n comﬂ nuting a solid formof the conpound of fornula I,
or a phar maceutCeARINg Y&E@BWQBFéf‘é@e{ fegiurgoisthe inaemsiontis a pjocessrfortther eof , f or
a suf 11 o4 @RlpaRfbh BFl Habhids AR CGS G oPlERoRbRA GRG0 of 1O conpound of

formul a r a pharmaceutically-accepta or a sorvate of either
t her eof , |phargfanamanldgdaccmﬁlaﬂlhea r mlx@ie qeeitherah@est] e@spridif @hingdudidy 4 hi s

i nvent i on ini pref erence, noderately fine powder,
e povadhid Pepyt e e BT TP b AP EHIcE b, SRstic bHLar whiays of
superfi ne epm?erreofﬂa?a@mgﬁn{&%a GRGAfe B&lﬂe@& i 8%@%&15@%%&%@%% fromthe

British Pharnacopoeia 1993, Vol une , Appen are
r epr oducedorbmlla)lwot opharshentpab:- aCiﬁatMﬁmitatealsylvhtemé ejflendercof ipguntestedl | t he

355m anid not OFe TRAR B9 By NERGR TS eRHOLGH: SO% BUBRRRE & nom nal
mesh  apebtdidrenef meaQualy 22 powder, fine powder, very fine powder, microfine powder to,
most preferably, superfine powder.
The above references to particle sizes are taken from the British Pharmacopoeia 1993,
Volume II, Appendix XVII B, A193, and are reproduced below for reference.
15

Moderatelv fine powder

A powder all the particles of which pass through a sieve with a nominal mesh aperture
of 355um and not more than 40.0% by weight pass through a sieve with a nominal mesh
aperture of 250um.

20
Fine powder

A powder all the particles of which pass through a sieve with a nominal mesh aperture

of 180um and not more than 40.0% by weight pass through a sieve with a nominal mesh

aperture of 125um.

Very fine powder

A powder all the particles of which pass through a sieve with a nominal mesh aperture
of 125pum and not more than 40.0% by weight pass through a sieve with a nominal mesh
aperture of 45um.
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Fi ne powder A powder all the particles of which pass through a sieve with a
nom nal mesh aperture of 180m and not nore than 40. 0% by wei ght pass

t hrough {gd1RiegeoM t h a nom nal nmesh aperture of 125um 2pcYREpo/d2381e powder
A powder all the particles of which pasg through a sieve with a nom nal
mesh aperture of 125m and not nore than 40.0% by wei ght pass through a
sieve with a nom nal nesh aperture of 45m 30 WO 01/40169 PCT/ SEOCQ 02381
4 Mcrofine powder A powder of which not |ess than 90% by wei ght of the
particles pass through a sieve wth a nom nal nesh aperture of 45m 5

Superfine_powder A powder of which not |ess than 90% by wei ght of the
particles&g%@gﬂf-ﬁ%@%h a sieve wth a nom nal nesh aperture'of 10m The

particular sie W (| artl I e Si ar e descrl bed
o Bt on Phatoacnaa 4R arhen ¥ VbR R oS B6s G e e i ch
part is i withrpotateetl apretued of 5ymr ef er ence. A feature of the invention is
a reduced particle size formof a conpound of formula 1, as described

above, for use in nedical therapy. According to a further feature of the

inventi c;ngglgt}%& hvdfovi ded a pharmaceutical —conposition which conprises a

reduced particle srze formof a conpound of formula I, as 15 descri bed
above, in assosipatidenofinitith aotjsarima et iyt - cieaptwtddseach thitelh a sadk uvant
or carri \%Eth a nominal mesh aperture of 10um.
The particular sieves to be used in determining the particle size are described in British
Pharmacopoeia 1993 Volume II, Appendix XVIIB, A193-A194, which part is incorporated
10 herein by reference.

A feature of the invention is a reduced particle size form of a compound of formula
I, as described above, for use in medical therapy.

According to a further feature of the invention there is provided a pharmaceutical
composition which comprises a reduced particle size form of a compound of formula I, as

15 described above, in association with a pharmaceuticall};—acceptable diluent, adjuvant 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 oily solution or suspension; for nasal use, for example a

20 snuff, nasal spray or nasal drops; for vaginal or rectal use, for example a suppository; for
admunistration by inhalation, for example as a finely divided powder such as a dry powder or
a liquid aerosol; for sub-lingual or buccal use, for example a tablet or capsule; or for
parenteral use (including intravenous, subcutaneous, intramuscular, intravascular or
infusion), for example a sterile aqueous or oily solution or suspension. In general the above
25 compositions may be prepared in a conventional manner using conventional excipients.

The amount of the reduced particle size form of a compound of formula I, as
described, above that is combined with one or more excipients to produce a single dosage
form will necessarily vary depending upon the host treated and the particular route of
administration. For example, a formulation intended for oral administration to humans will

30 generally contain, for example, from 0.01 mg to 50mg of active agent compounded with an

appropriate and convenient amount of excipient(s) which may vary from about 20 to about



The conposition may be in a formsuitable for oral use, for exanple a
tabl et, capsule, aqueous or oily solution, suspension or enulsion; for

topi cal \WeR1/46185 exanple a cream ointnent, gel or agueopSr/SE00023sy
sol ution or suspension; for nasal use, for exanple a 20 snuff, nasal spray

or nasal drops; for vaginal or rectal use, for exanple a suppository; for
adm ni stration by inhalation, for exanple as a finely divided powder such
as a dry powder or a liquid aerosol; for sub-lingual or buccal use, for
exanpl e a tablet or capsule; or for parenteral use (including intravenous,
subcut aneous, intramuscul ar, intravascular or infusion), for exanple a
sterile alli®bpgcar byivyeyehsof e fu cOMPsEispenBBEs ulinfogenerlhgenchilly sbuve 25

COWDOSiti89%1@%50?§m95§&§#??g§&?@ g@gﬁﬁg&hgg@l manner usi ng conventi onal

exci pi ents. e anount o e uced particle size formof a conpound of
formula |, as desavelhed, alshasieddshied udes e Qrkipaest ¥ thdinO&RIAr asTHRE®@ibed

exci pients to produce a single dosage formw Il necessarily vary dependi ng
upon the HOYE it ?héé’f‘éjﬂc%ﬂboﬁ%edbmqngiﬂrél?e Moute of administration. For
exanpl es a fornylation,i Bl gRARELf.0r oral adm nistration to humans will 30
general I'y contarn, for exanple, ffom0.01 ng to 50ng of active agent
conpounded wi t h(ign trappg opeilladiebedasdnadlomy.eni ent anount of exci pi ent(s) which
may vary from ahout 2Q tp abqut WO 01/40169 PCT/ SEOCQ 02381 5 99.99 percent
by wei ght of th ”ioﬁ%?n%gﬂﬁﬁgV??5W¥ Dosage unit forms will generally

contain about QyP0QL AP} IERMA MY of an active ingredient. The
i nvention also I ncludes the use of a Conpound of the invention, as

described abové)i nraatieg pyrsdostinesmief a nedi canent for use in: 5 (i)
(reating vslipldaem, G hieatbag, ype |1 6 abetes el tue, (110
hyperi nsul i naen\a) iy hbdotdiieabb&t@yarterial hypertension; and/ or
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 requiring such treatment an effective amount of a
15 reduced particle size form of a Compound of formula I, as described above.

The size of the dose for therapeutic or prophylactic purposes of a reduced particle size
form of a Compound of the invention, as described above, 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.

20 Suitable daily doses of the compounds of the invention in therapeutical treatment of humans
are about 0.001-10 mg/kg body weight, preferably 0.01-1 mg/kg body weight.
The comminuted form of the compound of formula I may be administered as a sole
therapy or they may be administered in conjunction with other pharmacologically active
agents such as a anti-diabetic, anti-hypertensive, diuretic or anti-hyperlipidemic agent.

25 The invention will now be 1llustrated in the following non-limiting Examples.
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(vii) treating abdom nal obesity. The invention also includes a nethod of
produci ng an effect as defined hereinbefore or treating a disease or

di sor der %lglﬁi&gned her ei nbef ore which conprises adm ni SE’%&‘}S@!Q({/&ZQ?P
war m bl ooded anirmal requiring such treatpent an effective anount of a 15
reduced particle size formof a Cbnpound6of formula I, as described above.
The size of the dose for therapeutic or prophylactic purposes of a reduced
particle size formof a Conpound of the invention, as described above,

will naturally vary according to the nature and severity of the nedica
condition, the age and sex of the aninmal or patient being treated and the
route of dckgimplefirati on, according to well known principles of medicine. 20
Sui tabl e daily doses of the conpounds of the invention in therapeutical
treatment of humans are about 0.001-10 ng/ kg body wei ght, preferably
0.01-1 nog/des b YOI BBthoxLRE4.G Q0m% 168 £ QS JTy I nd of fornula I
may be administered as a sole therapy or they m y hi st and

conj uncti @8ldwi t h ot her pharmacol ogi cally active agents such as a

anti-di abetic, anti-hypertensive, diuretic or anti-hyperlipidemc agent. 25
The invention wll now be illustrated in the follow ng non-limting

Exanpl es. 1-(30eth¥ds0i4rh06:69 2 RET mSBNDR38ibxviBheiiRping 1 Synthesis of
(S)-2-ethoxy-3-[4-[[4- nethylsul fonyl oxy)phenethyl |oxy] phenyl ] propanoi c
acid 5 1-(Methyl sul fonyl oxy)-2-[4-(met hyl sul fonyl oxy) phenyl ] et hane

2- (4- Hydr ox Qggﬁ I " B D |,.1.0 .eq) was dissolved in

met hyl ene”)é(ﬁl ri %Qp ﬁ%@@%%aﬁlf@%n% 2t5§¥>i né?alhgﬁ eam%dlfsgg@d@} mgthylenggiloride 5 eq) |
The i xt UK 00asl) enbirechyt amin2Q63 46 Methanssy). fraowixviehh@lsi 46148558 5. 74
nol , Z.é)Qgg was {hen added keeping the tenperature between -258 and - 15C.
When the’ ¢ FELORY ROTIIs 504 5% 5t ' TRy &2 fea)t westhevhadslad Weapeng the temperature

between -25°C and -15°C. When the conversion was >95% salts were formed which were

filtered off and washed with methylene chloride (600 ml). The organic layer was washed first
with saturated sodium hydrogencarbonate solution (700 ml) at 20°C followed by water (700
ml). The methylene chloride was evaporated to dryness and the remaining residue was then

15 used in the subsequent step.

Ethvl (S)-2-ethoxv-3-[4—[l4-(methvlsulfonvloxv)nhenethvl]oxv]Dhenvll

propanoate

Ethyl (S)-2-ethoxy-3-(4-hydroxyphenyl)-propanoate (325 g, 1.36 mol, 1.0 eq) was dissolved
in acetonitrile (2600 ml). When a homogenous solution was formed, potassium carbonate
(560 g, 4.05 mol, 3.0 eq) and magnesium sulfate (110 g, (0.2 /g K,CO,)) was added. To the
acetonitrile solution 1—(methylsulfonyloxy)-2-[4-(methylsulfonyloxy)phenyl] ethane (ca: 2050

25 ml (0.3 g/ml, 2.21 mol, 1.65 eq)) was charged and the mixture allowed to react at reflux, 8§2°C
for 24 hours with vigorous stirring. When a conversion >98% was reached the reaction was
cooled to room temperature. The remaining salts were filtered of and washed with acetonitrile
(800 ml). The filtrate was evaporated to dryness. The oil residue was then used in the

subsequent step.
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filtered off and washed with nmethyl ene chloride (600 m ). The organic |aver
was washed first wth saturated sodi um hydrogencarbonate solution (700 nl)
at 20C fwid @werkoby water (700 m). The net hyl ene chl ori decwssoomeaqior at ed
to dryness and the renmining residue was then 15 used in the subsequent
step. Ethyl (S)-2-ethoxy-3-[4-[[4-(nethylsulfonyl oxy)phenethyll oxyl phenyl|
propanoate 20 Ethyl (S)-2-ethoxy-3-(4-hydroxyphenyl)-propanoate (325 g,
1.36 nol, 1.0 eq) was dissolved in acetonitrile (2600 m). Wen a
hom)genous sol ution was forned, potassium carbonate (560 g, 4.05 nol, 3.0
eq) and ne5| um sulfate (110 (0 2 g/g K, C03)) was added ~To t he
acetonitr i3 - (g lpfonox netipu Joxypire alcinlky) phenyl |
et hane (ca: 2050 25 m (0.3 g/m 2.21 m)l 1.65 eq)) was charged and the
m xture allowed to react at reflux 82C for 24 hours with vigorous
stirring. TQ/\ﬂiemllaafcedM/éSr)sa @ OB Y- wasmreaaebedqynm)maahymyménvm:00| ed to
room tenperat ure | ni Sqtsal ts were filtered of and washed with

acet oni t ri'PRAOFEHE rﬁ()7 TS i Famel Wi sag vapeidsd exrahysirafyandJELF) 13900i |

Ir:’eC'sI' I/ CSi E%V&%gg‘gﬁ%%ﬂ %lﬁ&%‘a gdBud BfuricAUPRGIHERL witePR00 3 VR SH-40h8% ixture was

(S)-2-Et ngdgo F20Q. Mb'mm Mr@u@qosrmgpmxgo pheitd hes tQxydsplaeavdler pheganoi ¢

id T | of eth t hyl
oG fony! olbteRbiaths Fiottn kbt T Braicion sUOU o Pooeed s, 1. 18 ol |
1.0 eq) wespadaedrd: ety hydret Wa@t[bn(\JﬁFs}opgjggQﬂeéth@cdnve%ﬂwgs heppgengus

solution was fornmed, water (900 ml) was "ad . The mxture was cooled to
+10C. Li t%F@m(h%méW@@détﬂ zmdnbmm@e@@ cpbl ,edzb erbm]Ienﬁﬁeretq)e Tassddtedvaver 1

hour . tur-e wa ed to +30 reaction allowed to
or oceed 25? mteﬁ%)r b utLbrOerrrla ar %n Gfetr}]le Lfgh's V?foet)’F%OIat?ﬁf8gng/§8‘Ei‘ %30%{‘3 pretfinen
t he conversiceapsrasd aa&%mﬁo ) wastrb@tBhe( 980 ritoh WRRoRARRE uAMth L TigE M Xt ure

cooled to roomtenperature. The sol ution was
remained in the mixture. The alkali water solution was then washed with ethyl acetate (1000

ml, 2 x 1250 ml, and 950 ml). The pH of the water solution of (S)-2-ethoxy-3-[4-[[4-
(methylsulphonyloxy)phenethylJoxy]phenyl] propanoic acid was then adjusted to 2.0-2.5 with
15 HCl (aq) (550 ml, 3.0 M). Ethyl acetate (2500 ml) was added and the phases separated. The
ethyl acetate solution of (S)-2-ethoxy-3-[4-[[4-(methylsulphonyloxy)phenethylJoxy]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

20 Crystallisation of (S)-2-ethoxv-3-{4-[{4-(methvIsulfonvloxv)phenethvlloxylphenvl]

propanoic acid

The oil from 3 batches of (S)-2-Ethoxy-3-[{4-[[4-(methylsulphonyloxy)
phenethyl]oxy]phenyl] propanoic acid (1262g, 3.09 mol, 1.0 eq) was dissolved in toluene

25 (2500 ml) at 50°C. When a clear solution was achieved the solution was evaporated to
decrease the amount of ethyl acetate present. The volume before evaporation was 6750 ml.
Another portion of toluene (2500 ml) was added, the volume after the addition being 7750 ml,
and evaporation was continued. A third portion of toluene was then added to the solution,
volume before the addition was 6300 ml, the volume after the addition was 8800 ml. The

30 evaporation was continued until an opaque solution was formed, volume 8200 ml. Isooctane

(1000 ml) was then added to the solution which had been heated to 40°C. The crystallisation



10 stirred for about 30 m nutes and the THF was evaporated of f. \Wen about
80-90% of the THF was evaporated water (1900 ml) was added. The

evapor at i ontinued until no THF renained in the mﬁgﬁg al kal i
wat er solu |2ﬁﬁd£s t hen washed with ethyl acetate (1000 fﬁmm%ggo

and 950 m ). The pH of the water sol uti of of (S)-2-ethoxy- 3 [4-]] 4-

(met hyl sul phonyl oxy) phenet hyl ] oxy] phenyl ] propanoic acid was then adjusted
to 2.0-2.5 with 15 HCL (aq) (550 mM, 3.0 M. Ethyl acetate (2500 nm) was
added and the phases separated. The ethyl acetate sol ution of
(S)-2-ethoxy-3-[4-[[4-(methyl sul phonyl oxy) phenet hyl ] oxy] phenyl] propanoic
acid was twenniwastéd swidity waoet. KhE&ﬂmeévaa&Bﬁm stﬁ%la%atmﬁrr@%FOf ated to

dryness. The re i ni.ng oil was hgn used in the following crystallisation
20 Crystal PIIT% T, 2gjfation rate was then decreased. The sturry was left crystallising over moht

(S) - 2- et hopfirk Avdclfled ARGy kil Loy b Y RBEN: @{%Yaf]}gﬁy<lr1rg§tﬁ@{ e oPYs 5B ano' ¢

acid The oil from 3 batches of (S)-2-Ethoxy oxy)
phenethylPﬁxyﬁphény¢Pmbrcﬁaﬁ@mvﬁammdt@IZBZS 3.09 nol, 1.0 eq) was
dissolveg in toluene 25 (2500 m) at 50C. Wen a clear sol uti on was

achi eved”the sol ution was evaporated to decrease the anmount of ethyl

acet ate prmBsaiple 2 The vol une before evaporation was 6750 ml. Anot her
portion of toluene (2500 mM) was added, the volunme after the addition being
7750 M, and evaporation was continued. A third portion of toluene was

t hen adde , me .before the addition was 6300 nml, the
vol une af S)é%&at hngn g#g(iri%c(r%g\/\%sm@gg&ﬂ% 23%'&?%\?& doration was cont i nued
until an opaque solution was formed, volume 8200 m . Isooctane (1000 m)
was t hen gggggﬁigtfhe sol ution which had been heated to 40C. The

crystal 0 01/ 40169 PCT/ SEOQ' 02381 8 was initiated by seeding at
40C. The m xture was vigorously stirred until a slurry was fornmed. The
agitation rate was then decreased. The slurry was left crystallising over
night. Tidempbuidy was then fibiser edl and washed with toluene: isooctane 5:1

(1800n) 4—The crystals were then drjed under reduced pressure at 40C. 5
Hydroxypropyl cellulose LF | 24 g

Water 1000 ¢

Compound 1 was dispersed in 600 g water whilst stirring with a high shear mixer.
Hydroxypropyl cellulose LF was added and stirring continued until the suspension was

15 homogenous. The suspension was pumped into a ball mill, equipped with approx. 500 ml 1.0
— 1.5 mm glass beads, using a peristaltic pump at approx. 70 g/min. Milling was performed at

2000 rpm. The first 200 g of the milled suspension was re-charged. The mixer, vessel, hoses

and millhouse were rinsed with 400 g water.
20 Particle size analysis was performed on the suspension before and after milling using a

Coulter LS. Mean particle size was measured to 24.93 pm and 7.086 um respectively.

Example 2:2:
25

Compound 1

oo
uQ

Hydroxypropyl cellulose LF | 24 ¢

Water 1000




Exanpl e 2 Preparati on of Reduced Particle Size Formof Conpound 1 10
Exanpl e 2:1: Conpound 1 0.8 g Hydroxypropyl cellulose LF 24 g Water 1000
g ConpouRe ol4is di spersed in 600 g water whilst stirringpad/gkoom2dBigh shear
m xer. Hydroxypropyl cellulose LF was gdded and stirring continued until
t he suspension was 15 honpbgenous. The suspension was punped into a ball
mll, equipped with approx. 500 M 1.0 - 1.5 mm gl ass beads, using a
peristaltic punp at approx. 70 g%rin. MIling was perforned at 2000 rpm
The first 200 g of the mlled suspension was re-charged. The m xer, vessel,
hoses and m || house were rinsed with 400 g water. 20 Particle size
anal ysis was perfornmed on the suspension before and after m-ling using a
Coul ter LSompbafy i [ : : 24. 93 m.and 7.086 m
respectively. alg@n%%%gf%géiéﬁomgﬁﬁﬁﬁgﬁnég ng—éicfa%%(}i/sr)hre%rp%xeftel | ul ose LF
24 g \\at Bydrogaoopy! Wel0dse4F1es 0T SECRHOR3Bhtindd Ganpas Bepdn@swal sper sed
in 400 g }\1/\/ater whi ﬁ‘;[e stirri r&?d vm'thcg hi gh shear m xer. dr oxypr opyl
cel | ul ose™FPSRAR Sadtfet SBAG OB tYF PFHECCOH ¢ Pried i aguipped d thsapspsesn S0 mivie®
honogengus; sTha o345 PERS| RhgWaSri RHIFE S Hmi Dably i dsingaui,pped with
approx. 500 M 1.05 - 1.5 \&n?ﬁ%gl assﬁgrgggg,gppﬁ%‘?%g °gﬁ%é$ﬁﬁlélﬁ%%ta|?§ergwaﬁi
appr ox. 8¥0g/rpinThaviitst 200 efdbe pdleiionspedsion wa2@0Marepdn THEMGIxér, veskel2RReg Of
the mlle : sion was . res rged. The m xer, vessel, hoses and
11 houseagh REIE o R B350 s,

Particle size analysis was performed on the suspension before and after milling using a

Coulter LS. Mear particle size was measured to 14.79 um and 7.614 um respectively.

10
Example 2:3:

Compound 1 5g

Hydroxypropy! cellulose LF | 600 g

Water 8000 g

Compound 1 was dispersed in 4000 g water whilst stirring with a high shear mixer.

15 Hydroxypropyl cellulose LF was added and stirring continued until the suspension was
homogenous. The suspension was pumped into a ball mill, equipped with approx. 500 ml 1.0
— 1.5 mm glass beads, using a peristaltic pump at approx. 75 g/min. Milling was performed at
2000 rpm. The first 200 g of the milled suspension was re-charged. The mixer, vessel, hoses
and millhouse were rinsed with 4000 g water.

20 Particle size analysis was performed on the suspension before and after milling using a

Coulter LS. Mean particle size was measured to 48.35 um and 6.822 um respectively.



Particle size analysis was perforned on the suspension before and after
mlling using a Coulter LS. Mean particle size was neasured to 14.79 um
and 7.61 pectively. 10 Exanple 2:3: Conpound 1 5 g opyl
cellulosémﬂﬁk@g@ g Water 8000 g Conpound 1 was dispersedPFE%%%@éﬁg{mater
whilst stirring with a high shear nixer. !95 Hydroxypropyl cellul ose LF was
added and stirring continued until the suspension was honogenous. The
suspensi on was punped into a ball mll, equipped with approx. 500 mM 1.0 -
1.5 mm gl ass beads, using a peristaltic punp at approx. 75 g/mn. MIling
was perfor@dABYIS 2000 rpm The first 200 g of the milled suspension was
re-charged. The m xer, vessel, hoses and m | house were rinsed with 4000 g
water. 20 Particle size analysis was performed on the suspension before and
after mllimng usi nga @du dréle ki tkeheasize mas measured to 48. 35
um and 6.822 umrespectively. VIF%%%ﬁ%?ggﬁ%é§f%%g§$%§é3%§{%8 CLAIMS 1. A

r educed Spargteangsufopgloxpphenpl edpxHpheni B)prépaetin axifs &-shdwh 2t {ofmbla I below

met hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoic acid, as shown in formula
| below OO OCH S /'0 O or a pharnaceutically-acceptable salt thereof
or a solvate of either fherepf. 10 2. A reduced particle size formas
clainmed in clai fch™¥»s a e f i neppowder .

O\ /
\S\\
/ O O

or a pharmaceutically-acceptable salt thereof or a solvate of either thereof.

10 2. A reduced particle size form as claimed in claim 1 which is a superfine powder.
3. A reduced particle size form as claimed in claim 1 which is a microfine powder.
4. A reduced particle size form as claimed in claim 1 which is a very fine powder.
15
S. Use of any substance defined in any one of claims 1 to 4 in medical therapy.
6. A pharmaceutical composition comprising a substance as defined in any claim

from 1 to 4 in association with a pharmaceutically-acceptable diluent, adjuvant or carrier.
20
7. The use of a substance as defined in any claim from 1 to 4 in the production of a

medicament for use in treating metabolic disorders.

8. A method for treatment or prophylaxis of conditions associated with reduced
25 sensitivity to insulin, which method comprises administering a therapeutically effective
amount of a compound according to any one of claims 1 to 4 to a patient having such

reduced sensitivity to insulin.

SUBSTITUTE SHEET (RULE 26)



3. Areduced particle size formas clainmed in claim1 which is a mcrofine
powder. 4. A reduced particle size formas clainmed in claiml which is a
very fingorempigs. 15 5. Use of any substance defined in gaycRs9d; c!ai ms
1to 4 in nmedical therapy. 6. A phar maci'l’ti cal conposition conprising a
substance as defined in any claim from1'to 4 in association with a

phar maceuti cal | y-acceptabl e diluent, adjuvant or carrier. 20 7. The use of
a substance as defined in any claimfrom1l to 4 in the production of a

medi canment for use in treating netabolic disorders. 8. A nethod for
treatnent & prdpRythasie wertneshdi propimdaxis shiyishpidebmming thpe Bdibeds Akilitus,

sensitivit 1 | ]l t.had c ri ses. admnistering a . )

t her apeut i %’Z{’ f}gfyg%ﬁel%ﬁygém%ﬁ%ﬁ la’oaf‘teléglrc}g'ﬁ%ﬁ?ﬁ‘ﬂnég@@i %hdﬁgnqag oty oiaiclyf
clains 1 tonethddromppiats aintinis@yhg teiidutidaBy Eedive @RSubd ofiat | It
SUBSTI TUTE SHEET (RULE 26) WD 09) 40160 PCT] SEery SRAhh of bl blefhe
treat ment &F THrBFN CREPS L i 4 B apatisngaasedof suglp redtmenti catpedrdiglamisl | i t us,
hyper gl ycaem a, hyperinsulinaem a, arterial hypertension and/or abdom nal
obesity, which nethod conprises admnistering a therapeutically effective
amount of d0conpdupmcess dartte pgpiration afiyconmBuad atbaiifBtoknt @ndof QaithsNabi ent
in need of 4Sé1%r11 dreat r]t .or roE(g}/l axis. 10. A process for the preparation
of a conpouhd dccordifig I%n%ﬂgo ngrshewa pygheformpula & or @ satp et solvage thereof,
crystal |l i songsdvaieopparnds shown by the formula I, or a salt or solvate

t her EOflb or a solvate of such as salt. 10 SUBSTI TUTE SHEET ( RULE 26)
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