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1 Me refiero a mt solicitud arnba nombrada de 30 de Noviembre de
2000.

2 Anexos me permito presen:-:ar a usted dos coplas legalizadas,
debidamente certificadas de las solicitudes de patente presentadas para
el invento arriba nombrado respecto de las cuales reclamo
prioridad, a saber:

(a) La solictud sueca nimero 9904416-6 de 3 de Diciembre de
1999 debidamente legalizada hasta por el Ministerio de
Relaciones Exteriores de Colombia bajo el nimero 570398
de 22 de Noviembre de 2000, junto con su Traduccién Oficial
correspondiente a las legalizaciones y rewvindicaciones
también debidamente legalizada hasta por el Ministerio de
Relaciones Exteriores de Colombia bajo el numero 483131
de 30 de Noviembre de 2000;

(a) La solicitud sueca nimero 0001187-4 de 3 de Abnl de 2000
debidamente legalizada hasta por el Ministerio de Relaciones
Exteriores de Colombia bajo el numero 570399 de 22 de
Noviembre de 2000, junto con su Traduccién Oficial
correspondiente a las legalizaciones y reivindicaciones
también debidamente legalizada hasta por el Ministerio de
Relaciones Exteriores' de Colombia bajo el nimero 483130
de 30 de Noviembre de 2000, y



(2) Copia debidamente autenticada por el Notario Sexto del
Circulo de Bogota, de los documentos que acreditan Ia
calidad de Traductor Oficial del sefior Gabriel Rueda Chadid,
quien elabord la traduccidbn de las legalizaciones vy
reivindicaciones de las solicitudes suecas nimero 9904416-6
y 0001187-4 de 3 de Diciembre de 1999 y 3 de Abril de
2000 respectivamente.

3. Ruego a usted tomar atenta nota de lo anterior y proceder de
co_nformidad.

Sefior Superintendente,

Cédigo 231
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Astra Zeneca AB 2284-TC0 k.ls
REF: LLC-118-2090, La presents es Traducoldn Oficial de un
' . documento presentads  originalmente en 1ngléa. Esta
traduocién es elaborads por Gabriel Ruada Chadid

{Traductor Dficial).

My
Patent—-0CH Reglatreringeverket

CERTIFICACION

e certifica gque anexo s2 sncusnbra flel copla de los
documeéntos tal ¥ como fueron radloados ariginalmenta ante 1la

Oficina d= Reglstros ¥ Petentes en relacidn con la signiente
solicitud de patentsa.

La solicitud presantd originalmente en ingléa.

{71) Solieitante: AstraZeneca AB, Biidertilie SE
(21) Himera de Solicitnd de Pakente. 8904418-8
{86) Fegha de preasentaoidn: 1988-12-03

Estooolnn, 2000-10-18

Par y en representacidén de lmn Oficina de Registroe v
patentas.

Therese Friberger (Hay firma v sella}
Derechom: 170 |

L

CABRIEZL ROEDA
TRADUCTOR Ordfar
1 ACEQLI'™MNN 995 DF NOV, 253
SlNISTRRIO DE JUSTICTA




La =userita Anne-Marie Honde. Hotario Piblice de la Ciwdad de
Erbocolmn. Suecla, cartifice que THERESE FRIBERGER awiorizado
para Ffirear en mnombre de la PRV, EREGISTRO NACIONAL DE LA
PROPIEDAD INDUSTRIAL DE SUECIA ha otorgado ¥ Zfirmado sl

documento qus antecade.

Derechag: 260 Coxronas
Estacalms, 2000-10-26
Hay firma v Sello

CONSULADO DE COLOMETA EN ESTOCOIMD, SUECIA

Fecha: 2000-10-30 o. D03618

Previa lp confrontecitn correspendiente DA FE de gue la firma
que apareace en eate dotumento =8 similar a la BEEISTRADA agui
wor Anne-marie Bomkle, Notarlp Fiblico 4ds 1m Ciudad ‘de
Estocdlmo, Sweola.

Firpedo v Sellads por
MARTA SMITH BUEDA
Encargada da las Fonclones Consularss

MINISTERIO DE RELACIONES EXTERIORER

No. 570388
Fecha: Noviembre 22, 2000.

MARTA SMITH BRUEDA, cuya Tirma aparecs en 21 doouments
desempafia las funclonea indicadas.

Jefe de Legalizaciones, Santafé de Bogobtd L.C.
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Solicitante:

Titulo:
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Inventores:

PVROD-12-03 ASTRA
Astra Aktiebolag
5-161 85 Bddertllje
Suiza
FORMA CRISTALINA

H 2284-1

Maria Bolje

w
GABRIEL RUEDA C
TRADUCTOR OPICIAL
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RETVINDICACIONES PRV A9-12-03

1. Ima Torma cristalina de la ocomposlcifn deldo
propaniloa (83-2-ertarl-3-[4-{2-{4-metamosultoniloxifenil}

mtozxl)fenil]. gus se& eprecia en la formula I a continvacldn

o
o,sf =
PN+

o une te =us males o solvatos farmac&ﬁticamente acoptables,

2, Una forma ari=talina sSegin == deascribid an la
reivindicacidn ), gue o= mustancial o esenoialmente libre de

solvenkces.

3. Una forma oristeling segiin ee describlid an la
reivindicacion 2 gue se carepteriza por tener un punto de

Tesidn entre 04 v 9O"C.

4. Una forma oristalina segin ke Jdescribid en la
relvindicacién 2 gu= 88 garacterdzs por cuanto tlenge wn
patrén de «difruvcecldn de polvoe de rayas X que conblens picoas

sapecificos e alta intensidud = B.2, £.47, v 4,154,

5. Una formw reristalina =pgin B2 descridilé en 1m
reivindicacién 4 gqus 69 cargcheriza por cuanio tiens un
petrén de difraccldn de polvoe e rayoe X con picos

adiciannles especificoa de inltensidad relativa menor con
4
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respecto de los primeros picos en los puntoe 4.69, 2.74,

2.72. y 2.60A.

B. Una forma coristalina de une ocomposicién de la
formula I. segin se describld en una de las reivindicaoiones

1 ab5. para utilizaree en forma de medicamento.

7. Una formulacién farmacéutica que comprende una
forma cristalina de una composicién de la formula I. segin ss
definié en una de las reivindicaciones 1 a 5, ¥y uno de sus
adyuvantes, diluyventes o vportadores <farmacéutlcamente

aceptables.

8. La utilizaoién de una £forma cristalina de una
compoaicién de la formula I, segiin se definié en una de lasm
reivindicaciones 1 a 5. pare la preparacién de un medicamento
pars 6l tratamiento o profilexis de condiclones asocladas con
un paciente aque presente reduccién a la sensibllidad a la

insulina.

B. El uso de una sustancia segin se definié en una de
las reivindicaciones de 1 a 5 para 1la produccidn de un
medicamento para utilizarlo en el tratamiento de trastornos

meatabdlicos.

10. Un método para el tratamiento o profilaxis dea
oondiciones asociadas con reduccidn de ls sensibilidad a la
insulina, el cual comprends la administracién de una cantidad
terapéuticamente eficaz de una composicién de acuerdo con una

de las reivindicaciones 1 a 5. a un paciente qQque presente tal

6
GADRIZL RURDA
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reduccién de sensibilided a la insulina.

11. Un método para el tratamiento o profilaxis de la
dislipidemia. disbetes mellitus tipo II, hiperglicenmia,
hiverinsulinemia. hipertensién arterial y/o  obesidad
abdominal, donde dicho método comprende la administracidén de
una cantidad terapéuticamente eficaz de una composicién de
acuerda con una de las reivindicaciones 1 a § a un paciente

que necesite de dicho tratamiento o profilaxis.

12. Un proceso para la preparacién de una forma
eristalina de una composicidén de la formula I gue comprende

la cristalizacidén de la composiciédn de dicha formula I.

La enterior es Traduccién Oficisl de un documento presentado
originalmente en inglés. Esta traduccién fue realizada por
GABRIEL RUEDA CHADID (Traductor Oflaial). Resolucién 5996 del
Minjuaticia, por lo cual esstampo mi Sello y Firmo.

Bogoté D.C.. Noviembre 28, 2000.
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The prescat invention relates to a crystalline form of the compound
(S)-2-ethoxy-3-{4-{2- (4-methanesulfonyloxypbeayi Jethoxy)phenyl) propsnoic acid as shown
in formula [ below

or a pharmaceutically-acceptable salt thercof, and solvates thereof. The invention also
concems methods of treating oue er more discase conditions associsted with Insulin
Resisunce Syndrome, and the use of the erystalline form of the compound, or a sotvaze
thereaf, in the manufacture of 2 medicament for use in one or more of said conditions. The
invention fsther concerns pharmaceutical compositions containing the crystalline form of the
compound, or a solvate thereof, ag active ingredient, as well as processes for the manufiacture
of the crystalline form of the compound, or a solvate thereof.

In the formulstion of drug compouitions, 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 ocaly from
the point of view of obtaining a commercially viahle manufachiring process, but also from the
point of subsequent manufecture of pharmaceutical formnlations comprising the active
ocompound.

Chemical stahility, solid state stability, and shelf life of the active ingredients arc also very
important factors. The drug substance, and compositions contxining it, should be capable of
being offectively stored over apprecishle periods of time, without exhibiting a significamt
change in the active component’s physico-chemical charactaristics (e.g. its chemical
composition, density, hygroscopicity and solubility).

23
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Moreover, it is also important to be able [0 provide drug in a form which is 22 chemicaily-pwe
s possible.

Amorphous materials may present significant problems in this regard. For exsmple, such
materials sre typically difficult to handie and to formulate than crystalline material, provide
for unreliable solubility, and arc often found to be unstable and chemically impure.

The skilled person will appreciate that, if a drug can be readily obtzined in a stable crystalline
form, the gbove problems may be sotved.

Thus, in the manufacture of commercially visble aad pharmaceutically aoceptable, drug
compositions, it is desirable, wherever possible, to provide drug im a substantially crystalline,
and stable, form.

It is to be noted, however, that this goal is not always achievable. Indeed, typically, it is not
possible to predict, from maleculer structure alone, what the crystallisation behaviour of 2
compound will be, and this can usuaily only be detcrmined empirically.

The sbove compound is useful in the treatment of metabolic discases, such as Ingulin
Resistance Syndrome (IRS), defined as reduced sensitivity to the actions of insulin in the
whole bady ar individual tissues such as skeletal muscle, myocardium, with fat and liver
previiling in many individuals with or without disbetes mellitug. IRS refers 10 a cluster of
manifestarions including insulin resistance with sccompanying hyperinsulinemia, possibly
type [l diabetes mellitus, arterial hypertension, central (visceral) obesity, dyslipidemia
observed as deranged lipoprotein levels typically chamcierised by elevated VLDL (very low
density lipoproteins) and reduced HDL (high density lipoproteins) concentrations and reduced
fibrinolysis.

Recent epidemiological research hes documented thet individuals with insulin resistance run a

30~ greaty increased risk of cardiovascular morbidity and mortality, notably suffering from

myocardial infarction and stroke. In type [ diabeces mellires these atherosclerosis related’
conditions cause up to 30% of all desths. - -



is

In clinical medicine there is awareness of the need to increase the insulin sensitivity in IRS
and thus $o correct the dyslipidemia which is considered to cause the accelerated progreas of
atherusclerosis. However, currently this is not & universally well defined disesse.

The prescnt invention relates to a crystalline solid form of the compound of formula L
Significant advantages can arisc when the compound of formula I can be isalated in 2
ceystalline form, for example, in the menufacture of the compound o the purity levels and
uniformity cequired for regulatory approval and for ease and uniformity of formularicn. I is
therefore highly desirzble to find a novel crystalline form of the compound.

We preseut as a feature of the inveation a crystalline form of a compound of formula L, ora
solvate thereof. In an altemative feature of the invention we present a crystalline form of a
pharmaceutically-acceptable salt of the compouad of formula I, or a solvare thereof.

We have isolated the compound of farmula [ as a crysalline solid which exists in a form
which is substantially or essentially fres of solvent (hereinafter referred to as the “aehydrons®
form). Alternatively a solvaned form may be formed, for exampie, a hydrated form.

By the use of the torm “solvated™ we also include hydrated.

The crystalline form of the composud of farmula I can be defined by reference to it meking
point, powder X-ray diffraction pattern and single erysial X-ray data.

The melting point of the crystlline form of the compound of farmula [ geocrally depends
ou the level of purity snd may be determined by conventionsl procedures well known in the
art, for example, by differential scanning calorimetry (DSC). Typically, the compound of
formula I has s melting point which is in the range 84-90°C., for example sbout 86-88°C,
when it is substantially or essentially in the snhydrous form.

meuhefmdmmnfmthhllhmMyumﬁlﬂyin
the anhydrous form, has an X-rey powder diffraction pattera connaining specific peaks of high
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intensity at 6.2, 4.47 and 4.15A_ Additional specific peaks of lower relative inenaity to the
first peaks are xt 4.69, 2.74, 2.72 and 2.60A

Cryntalline compound of formnls | may be obtained from a non-crystalline form of the
compound of formula L, by crystallisation from a suitable solven: (inclnding organic solvents,
aqueous sohutions and mixtures chereof), such as toluens and ethyl acetate, or 3 mixture of
solvents, such a3 a mixture of cthanol/water, isopropanol/waser ot toluene/isooctsne. To
initiate crystallisation, seeding with crystalline compound of formula I may be required.
Crysallisation of the compound from an appropriste solvent system may be achieved by
sttsining 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,
example of suitable anti-solvents inchude heptane or isooctane). Crystallisation temperatures
and times wil! vary depending upoa the concentration of the compound in solution, the
solvent system used and the method of crystallisation sdopted.

The crystalline form for the compound of formuls [ may be isolated using techaiques well
known to thoss skilled in the art, for example, by decanting, filtration or centrifuging.
Similarty the crystaline form may be dried in scoordance with well known procodures.

Optioaal recrystallisation step(s) may be performed using the same or different solvear
systems to reduce further impurities, such a5 amorphous materfal, chemical impurities or to
convert the crystalline into » solvated/hydrated form or an anbydrous form.

Preferably the crystallisation is carried out directly from the reaction solution. Altematively
the crystallisation is performed from s subsequent solution.

A further feature of the invention is a process for the production of a crystalline form of a
compound of formula [ which comprises crystallising the compouad of formula L

Amua!mmﬂe.wmndmlnh.ndummwa
bhemi-hydrate has 0.4 water molecule, per compound moleculé, and upwards (40%). Az
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above refers to crysial water, looge bound water may vary, for exzmple 0-0.5 water molecule,
per compound molecule.

By the use of the term “substantially or essentially in the anhydrous form”, we do not exclude
the presence of some solvent, including water, within the crystal [attice structure. As described
sbove solvent, including water, may also be present outside the crystal lanice structure.
Therefore, the anhydrous form contains less than 0.3 water molecule, per compound
molecule, preferably less thant 0.1 water molecule, per compound molacule.

A festure of the invention is a crystalline form of & compound of formule I, as described
sbove, for usc in medical therapy.

According to a further feature of the invention there is provided a pharmaceutical
compesition which comprises a crystalline form of a compound of formula I, as described
above, in association with a pharmaceutically-acceptable diluent or carrier.

The composition may be in a form suitable for oral use, for exemple a tablet, capsule,
aqueous or oily solution, suspension or eraulsion; for topical use, for cxample a cream,
ointment, gel or aquecus or oily solution or suspension; for nasal use, for cxampie a snuff,
aasal spray or nasal drops; for vaginal or rectal use, for example a suppository; for
administration by lnhalation, for example as a fincly divided powder such as a dry powder, a
microcrystalline form or a liquid serosol; for sub-lingual or brocal use. for example a tabiet
or capsule; or for parenteral use (including intravenous, subcutaneous, intramuscular,
intravascular or infusion), for example a sterile aquecus or oily sohution or suspension. In
generul the sbove compositions may be prepared in a conventional manaer using
conventional exciplents.

The amount of the crystalline form of a compound of formula L, ss described, above that is
cambined with one or more excipients to produce a single dosage form will necessarily vary
depending upon the host trested and the particular route of administration. For example, a
formulation intcaded for oral administration to kumans will generally contain, for example,
from 0.01 mgmso:ngof_cﬁwwnhdwidnm-mpﬁmudmﬂmmof
7N
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excipieat(s) which may vary from about 20 o about 99.99 percent by weight of the tocal
composition. Dosage unit forms will generally contain sbout 0.0001 mg to sbout | mg of an
active ingredient.

5 The invention also includes the use of the crystalline compound of the invention, as
described above in the production of a medicament for use in:-
() tresting dyslipidaemia;
(ii) tresting non-insulin dependant digbetes mellitus;
(iii) treating hyperglycaemis;
10 (iv) troating hyperinsulinsemin;
(v) treating hyperlipidacmis;
(vi) treating anerial hypertansion: and/or
(vii) treating abdominal obesity.

15 The invention also inclndes 2 method of producing an effect as deffved heveinbefore or
treating a disease or disorder sa defined hereinbefore which comprises administering to a
warm-blooded animal requiring such treatmont an effective amougt of 2 crystalline form of a
compound of formula L as described above.

20 The siza of the dose for therapeutic or prophylactic purposcs of s crystalline form of a
compound of formuila I will sanurally 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. Suitable daily doses of the
compounds of the invention in the therrapeutic treatment of humans are about 0.001-10 mg/kg

" 25 body weight, profersbly 0.01-1 my/kg body weight.

A crystalline form of the compound of formula I may be administered as a sole therapy or
they may be sdministred ia conjunction with other pharmacologically active ageats such as
30 » anti-diabetic, anti-hypertensive, diuretic or antl-hyperlipidaemic ageat.
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Crystalling forma poepared jn accordance with the Bxamples) baiow showed ssoatially the
same pounder X-my diffractiom paticrms and/or DSC demograms. It was laar viken
comparing the relevant pattemsthermoprams (allowing for experimental ereoc) that the same
cryamlline form hed béen formed. DSC onset lemperataras may vary in the range £5°C { for
eximple £2*C), md pounder X-ray diffruction pattern distunce valucs magy vary in the range 12
on the last decimal place.,

2+¢-Hydeaxypheayl)athanol (356 g. 2.38 wmol, 1.0 8q) was dissolved In methwlane chioride
(3500 mi) and trictiry] amine (653 g, 5.44 mol, 2.5 eqg). The mixrure was apaled to -20°C,
Mt splfonyl ehioride: (537 g, 5.74 mol, 2.2 eq) was then mided keeping the tetapecature
berwsemn -25°C aad -15°C, Whan the conversion wWist »95% salts were formed which wes

filtersd off and washied with metirylane ohlosds (600 mt). The organic leyer wirs wished frst
with sanssind sodiomn Mpdrogenearbonae saltttion (700 sl at 20°C followed by watmr (700
ml). The tostheylene chioride waa evaporated w dryness snd the romaining wes thas uef in
the subsequent siap.

Ethyl (8)-2-cthoxy-3-{4-hydroxyphenyl)-pooganatic (329 g, 1.36 mal, 1.0 2q) wes dissalvad
la acetoniwle (3600 mi). When 2 homogennus solution wak formed, potesaiam carbonsic
(500 g, 4.03 mol, 3.0 £q) and magnesiom suffme (110 g, (0.2 prg E2C05)) wis added, To tae
acesonitrilc sobmtion 1-{mrthylsutfonylonyy-2-{4-{mathylsatiomylonyiphenyl] ethane (or: 2050
ml (03 gimi, 2.21 mol, 1.65 e0)) was charged and the mizmre allowed to react ae reflox, §2°C

2% for 24 hows with vigorons Sining, When & comvemion »98% waa reached de peaction was

coolcd b mom tempesah. The remaising salts wose fThered of and washed with scatonitrile

T

-
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8-
(300 ml). The filtrate was evaporsted to dryness. The o] residue was then used in the
subsequent step.

To the oil of ethiyl (S)-2-cthoxy-3-{4-{[4-{methylsulfonyloxy)phenethyljoxylphenyi]
propanoate(723 g (71.2% assay), §.18 mol, 1.0 eq) was added tetrhydrofurun (THF) (3900
mi). When s bomogenous solution was formed, warer (900 mI) was added. The mixture was
cooled to +10°C. Lithium hydroxide solution (390 mi, 4 M, 1.45 ¢q) was added over | hour.
The temperature was then mised ta +30°C and the reaction allowed (o proceed ot thiy
tcmperature for 2-3 hours. The reaction was stopped when the conversion was >99%. Ethyl
acetate (500 ml) was added and the mixture coaled to room temperature. The solution was
stirred for sbout 30 minutes and the THF was cvaporated off. When about 80-90% of the THF
was cvaporated water (1900 mi) was added. The evaporation was continued until no THF
remained in the mixtare. The alkali water solution was then washed with athy! acetate (1000
ml, 2 x 1250 ml, and 950 ml). The pH of the water solution of (S)-2-¢thoxy-3-{4-{[4-
(methylalphonyloy)phenethyiaxylphenyl} propancic acid was then adjusted to 2.0-2.3 with
HC1 (aq) ($50 ml, 3.0 M). Ethyl acetate (2500 ml) was added and the phases soparated. The
ethyl scetate solution of (S)-2-ethoxy-3-(4-{[4-(methylsuiphonyloxy)phenethyljoxy]phenyl]
propanoic acid was then washed with water (700 mi) and after separation eveporated to
drynest. The remudaing oil was then used in the following erystallismion

The oil from 3 batches of (S)-2-Ethoxy-3-{4-[[4-(methylsulphonyloxy)
phencthyl]oxy]phenyl] propanoic acid (1262g, 3.09 mol, 1.0 eq) was dissoived in toluenc
(2500 ml) at SO*C. When s clesr solution was achieved the solution was evaporsted to
decrease the amount of ethyl acetare presenat. The volume before evaporation was 6750 ml.
Another portion of wluese (2500 ml) was added, volume after addition 7750 mi and
evaportion was coatinued. A third portion of toluenc was then added to the solution, the
valume before the addition was 6300 ml, the voluma after the addition was 8800 ml. The




L
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evaporstion was continued uatil s opaque solution was formed, volume 8200 ml, Isooctane
(1000 =) was added to the solution which had been heated t 40°C. The crystallisation was
initiated by secding at 40°C. The mixture was vigorously stirred until a shury was formed.
The agitation rate was then decreased. The siurry wag left erystallising aver night. The slurry
was then filerod and washed with toluene: ispoctane 5:1 (1800ml). The crystals were then
dried under reduced pressure at 40°C.

L

(S)-2-Ethoxy-3-{4-{[4-(metirylsulphomyloxy)pheoethyl joxy] phenyl]

propancic acid (1040 g (96.4% assay). 2.45 mol, 1.0 eq) was dissolved in toluene (7000 mtl) at
3 lemperatore of 60°C. When a clear solution wes achicved isooctane (1720 mi) was added to
the solution. Tho sohition was then filtered through Silica 60 gel. The solution was then
cooied from 50°C to 45°C, at this temperature crystallisarion occirved. The slurry was cooled
to 20°C. The solid was then filtered and washed with toluene: isooctane (1250 mk:250 mi).
The crystals were dried under reduced pressure ar 40°C.

Meitias Point Detsrmination

Differential scanning calorimetry (DSC) was performed using s Mettler DSCB20 instrament,
sccording to standard methods, for example those described in: Hihne, G. W, ot of (1996),
Differential Scarning Calorimeiry, Springsr, Berlin,

DSC of the anhydrous form showed an endotherm with an extrapoisted onset temperzture of
ea 87°C (ca 102 I/p).

The X-ray powder diffraction (XRPD) spectra were determined using a Siemens D5000
diffractometer mwd/or & Philips X'Pert MPD X-ray diffractometer. XRPD was performed en
samples prepared according to standard methods, for example those described in: Glecovazzo,
. /‘ ® .
- ‘(l. '\\.

<
-

AT

.\‘_-._ .



L

-10- £O

C. o ad (1993), Fundamentals of Crystailography. Oxford University Press; Jenkins, R. and
Snyder, R_ L. (1996), /atroduction to X-Ray Powder Diffractomerry, John Wilcy and Sens,
New York; Bunn, C. W, (1948), Chemical Crystallography, Clareadon Press, London; or
Kiug, H. P. and Alexandey, L. E. (1974), X-Ray Diffraction Procedures, John Wiley and Sous,
New York.

X-ray powder diffraction spectra of 2 typical samplo of an anhydrous crystalline form of a
compound of formula [ is shown in Figure 1.

The crystals of the anhydrous form were analysed by XRPD and the results tabulsted below
in Table ] (in which RI represents relative intensity), and shown in Figure 1. The
diffractogram was messured with varizble slits and without internal standard. The intensitey
are based on the imensities observed in the variable slit measurement without background
subtraction. The relative intensitics are leas rolisble, and instead of numerical values, the
following definitions are used:

% Relative Intensity Definition
25-100 vs (very strong)
10-23 s (strong)
3-10 m (medium)
1-3 w (weak)

Some additional weak or very weak peaks found in the diffractogrem bave been omited from
Table 1.

Table 1. X-ray powder diffraction data for the anhydrous form of the crystalline form of the

cotrmound of formula Ils shown in Figure 1.
dvilves/A RI dvalue’A RI dvalue/A RI
123 w 3.64 $ 274 w
94 m 3.60 s .72 m
72 m 3356 m 2.67 w
69 m 345 [ 2.680 w

VIR

\
-
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62 v 34 m 245 w
53 m 3385 w 235 W
52 w 3 w 231 w
490 w 3.26 m 220 w
4.69 s 3.17 w 2.18 w
4.47 vs 312 m 211 w
4.42 m 3.10 w 2.08 w
422 m 3.03 w 202 w

i 4.1% v 295 w 1.99 w
4.08 w 285 w 193 w
398 w 2.80 m
iy, ) w 278 w

It will be undersiood that the d-values of the X-ray powder diffraction patterns may vary
slightty from ane mackine to another and 5o the values quated are 5ot to be construed as

@ 3 absolute. It is reasonahle to assume that the a crystalline form of the compound of formula 1 is
that which is described berein if the d-values are within + 10%, especially if within + $%.

ny

10 A umit cell was determined from single crysial X-ray daia of the anhydrons form_ It was
orthorhombic with £2,2,2, symmetry, Z = 4, and the following dimensions: a = 5.762 A, b =
14426 A, c224.7¢5 A, a= §= 3090 * and V' 2060.2 A2.
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Claling

L. A crystalline form of the compound
5 (S)-z-ahoxy-l-{ﬂz-{unﬂmﬂfmybxmmmyl] propanoic acid, skown in
formula [ below,

o )

10
or » pharmaceytically-acceptable salt thereof, or a solvate thereof.

2 A crysuilline form ss claimeod in claim 1 which is substeniially or esacarially free
of solvent.

i3
k8 A crystalline formn a3 claimed in claim 2 charactesised in that it bas & melting
polnt of becween B4 and 90°C.

4 A crystalline form as claimed in claim 2 characterised in that it has & X-ray
20 powder diffraction pattern containing spocific peaks of high intensity &t 6.2, 4.47 snd 4.15A.

5. A crystalline form as claimed in claim 4 charscterised in thet it hos a X-ray
poswder diffraction patiern having additional specific peaks of lower relative inteasity to the
first peaks a1 4.69, 2.74, 2.72 and 2.60A.

3
6. A crystalline form of s compound of formals 1 as claimad in any claim from 1 to 5 for
use & & medicament, )
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1. AﬂlmunkdfmuhﬁwmpﬁﬁngumNEqumohmpumdonm
L, a8 defined in any cleim from 1 to 5, and a pharmaceutically acceptable adjuvant, diluent or
carrier.

58 Use of & crystalline form of a compound of formula 1, ax defined in any claim form {
to 5, in the preparation of a medicament for the trestment or prophylaxis of conditions
associated with a patient having reduced seasitivity to asulin,

9. The ue of 2 substance es defined in any claim from | to 5 in the production of &
10 medicument for usc in treating metabolic disorders.

10. A method for treatment or prophylaxis of conditions associated with reduced

sensitivity to insulin, which method comprises administering s therspeurically effective

amount of 3 compound sccanding to any oee of claims 1 to S to a patient having tuch reduced
18 sensitivity to insulin.

11. A method for treatment or prophylaxis of dyslipidasmin, type II diabetes mellitus,

hypergtycacmia, hyperinsulinsemia, arterial bypestension and/or sbdominal obesity, which

method comprises administering a therapentically effective amount of s compound sccording
20 to any one of claims | to S to a patient in need of such trearment or prophylaxis.

12. A process for the preparation of a crystalline form of a compound of formmla I which
comprises crystallising the conypound of formula L
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The present invention relates to a novel crystalline form of the compound

(S)-2-cthoxy-3-{4-(2-(4-methanesulforyloxyphenyl }ethoxy)phenyl] propancic scid, shown by
5 the formuia I (set out below)

N 10 ora pharmaceutically-acceptablc salt thereo!, and solvates thereof, The invention also
concems methods of treating one or more disease counditions associated with Insulin
Resistance Syndrome, and the use of the crystalline form of the compound, or a solvate
thareo, in the manufacture of a medicament for use in gne ar more of said conditions. The
invention further conceras pharmaceutical compositions contining the crystaliine form of the
I5 compound, or a solvate thereof, as active ingredient, a3 well as processes for the manufacture
of the crystailine form of the compound, ot s solvate thereo!.
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REIVINDICACIONES PRV 00-04-03

1. Una forma cristelina de la composicién doido
propanoico {8)=2-gtoxi-3-[4- (2-{4-metanosulfoniloxifenil}

etoxi)fenill. que se aprecia en ls formula I a continuaclén

o une deo aua sales o solvatos farmacéuticemente aceptables.

2. UUne forma cristalina segun 8se describié en la
reivindicacién 1 que ea sustancial o esenclalmento 1libre de

solventes.

3. Una forme cristalina segin se describid en la
reivindicecién 2 que se caracteriza por tener un punto de
fusién entre B2 y 92°C.

4. Una - forma crietalina segin se desoribié en la
reivindicacién 2 que ae caracteriza por cusnte tiene un
patron de difraccién de vpolvos de rayos X que contiene picos

sspecificos de alta intensidad a 8.2. 4.47, y 4.15RK.

5. Una forma cristalina segin se describid en la
relvindicacién 4 gue se caracteriza por cuanto tiene un
patrén de difraccién de polvos de rayvos X con picos

adicionales especificoe de intensidad relativa menor con

L
4 GABRIEL RUEDA A;}D’
TRADUCTOR O [

RESOLUCION $$66 DE NOV. 33-¢1
MINISTERIO DR JUSTICIA



rospecto de los primeros picos en los puntoe 4.89, 3.64,

3.60. ¥y 3.45A.

8. Una forma cristalina de una composicion de la
formula 1, semin se describid en una de las reivindicaciones

{ a 5. para utilizerse en forms de medicamento.

7. tUna formuleoién farmacéutica que comprende una
forma cristalina de una composicién de la formula I. segin se
definié en una de las reivindicaciones 1 a 5, y uno de sus
adyvuvantes, diluyentes o portadores farmacéuticamente

acaeptables.

8. La utilizeciétn de wuna forma cristalina de wuna
composicién de la formula I, segun ase definié en una de las
reivindicacionee 1 a 5, para la preparacidén de un wmedlocamento
para el tratamiento o profilaxis de condiciones asociedas con

un paciente que presente reduccidn a la sensiblilidad a 1la

insulina.

9. El uso de una wmsustancia segin se definid en una de
las reivindicaciones de 1 a 5 para la produccién de un

medicamento para utilizarlo en el tratamiento de <trastornos

metabdlicos.

10. Un método para el tratamiento o profilaxis de
condiciones asociadas con reduccién de la sensibilided a la
insulina, el cual comprende ls administracién de una cantidad
terapéuticamente eficaz de una composicién de acuerdo con una

de las reivindicaciones 1 a 5, a un paciente que presente tal

5 ue
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roeduccién de sensibilidad a la inaulina.

11. Un método para el tratamisnto o profilaxies de la
dislipidemia. diabetes mellitus tipo 2, hiperglicemia,
hiperinsulinemia, hipertensién artarial y/o0 obesidad
abdominal. donde dicho método comprende la administraclén de
una cantidad terapéuticemente eficaz de una composicién de
acuerdo con una de las reivindicaciones 1 a 5 a un paciente

que necesite de dicho tratamiento o profilaxis.

12. Un proceso para la opreperacién de una forma
eristalina de une composicién de la formula I que comprende

la crietalizacién de la composicidén de dicha formula I.

La anterior es Traduccién Oficlsl de un documento presentado
originalmente en inglés. Esta traduccién fue realizada por
GABRIEL WIEDA CHADID (Traductor Oficial). Resolucién 5996 del
Mindueticia, por la cual eatampo mi Sello ¥ Firmo.

Bogotd D.C.., Noviembre 28, 2000.

U
QABRIEL RUBDA D
TRADyCTOR OrICIAL

AZSOLECION
Aﬂwnnwun:ullunmuHA

995 DE NOV. 1993



AR Fendeg

LU~ (O
PRV 3

PATEINT- OCH REGISTRERINGSVERKET \e
Patentavdelningen 6 ;),2
intyg
Q.i, BISpy I?é‘ Certificate
>
g e- Eirped intpgas att bifogade Roplor dvereasstizmer med de
© % % g hand! ingar som ursprungligen ingivits till Pateant- och
] e registreringsverket 1 nedannlisnda ansdian.
"
<
’:9 ':’ Ansikan ingavs ursprungligen pd ongelsRa.
by 43

This 1is to certify that the annexod is a true copy of
the documents as originally fllod with the Patont- and
Registration 0ffice In connection with the following
patent application.

Zhe application was originally filed iz English.
(71) 53kande Astraleneca AB, Sddortldlje SE

(2]) PatentansSknlingsrummer 0001187-4
Patent application pumber

1t
.‘:l:: -
(86) Imgivningsdatum 2000-04-03 e
Date of filing
Stockkolm, 2000-10-18 B
rir Patent- och registreringsverket
For the Patent- and Registration Office
—————
1
& \\murm_ E’h\;ﬂﬁ(‘ '
Thorose Friberger '
Avglife - '
Foe 170:- La infrascrita Anne-Mario Binds, Netario Pablico
de Estocolmo, Sucdia, 3 D

THERESE TFRiBERLEE,

auterizado para firmar cn rombre do ks

eV, REGISTRD NACiONAL- DE LA

PRO b INDVSTRI4L. DE SvEll4

Ha of y! o3 desumcate quo gnicecds,

™

t

PATENT- OCH ;::adrm EM& 'rol?: laiem
STR VER sni5 182 17878 400802 38
g&g&m ERINGS KET S:.102 42 BSTOSKHOLM  Vx DB-742 2500 PATOREG 2 03-583 02 40



%
L CONBULALD DE CCLONSIA EN
ESTOCCOIMO, SORTIA
rvchazﬂf-ﬂ"'ﬂ‘” NG e 203617
Previa Ju corfrerr . (3 onorespondiene DA
FE e % FFmTh. o e on eite Jocy
mento os simitar @ 1a XS0 TR D agud put

-----%l--M-u Yy Y
Encargads de Iy Rundore: Connisres

PAGADO

- ?5;:&;_ ey USS .E_




AstraZeneca§

Applicant: AstraZensca AB
S-151 85 Sddenlljc
Sweden

Title: CRYSTALLINE FORM
Reference: H 2284-2SE

Inventors: BOUE, Maria
INGHARDT, Terd
HORWATH, Karol




Crystalline Form

The prescnt invention relates to a crystalline form (or shonld one write: relates to crystalline
form of) of the compound

(S)-2-¢thoxy-3-{4-{2-(4-methmnesulfonyloxyphenyt) exhoxy)phenyl] propenoic acid as shown
in formuls | below

or a pharmaceutically-scceptable sakk thereof, and solvates thereo!. The invention also
ooncemns methods of treating one or more metabolic disesse canditions, particularly those
sssociated with Insulin Resistance Syndrome, and the uss of a crysalline form of the
compound, or a pharmaceutically-scceptable salt thereof, or a solvate thereof, in the
manufacture of a medicament for thevapeutic use in one or more of said metabolic diseases.
The invention further concerns phanmaceutical compositions containing » erystalline form of
the compound, or a pharmaceutically-scceptable salt thereof, or a solvate thereal, as active

s pharmaceutically-scceptable salt thereof, or 8 solvate theroof.

In the formulation of drug compositions, it is important for the drug substance to be in a form
in which it ¢an be conveniently hendled and processed. This is of importance, not only from
the point of view of obtaining a commercially viable manufacturing process, but also from the
point of subsequent manufecture of pharmaceutical formulations comprising the sctive
compound.

Chemical stability, solid state stahility, and shelf life of the active ingredients are also very
important fictors. Ths drug substance, and compositions contsining it, should be capable of
being effectively stared over appreciable pesiods of time, without exhibiting & significant
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change in the active component’s physico-chemioal characteristics (e.g. its chemical
composition, density, hygroscopicity and solubitity),

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

Amorphous materiala may present significant problems in this regard. For example, such
materials are typically more difficult to handle snd 1o formulate than crystalline matcrial,
provide for unrelishle solubility, and are often found to be unstable and chemically impure.

The skilled person will appreciate that, if a drug can be readily obtained in a smble crystalline
form, the abave problems may be solved

Thus, in the manufacture of commercially viable, and pharmaceutically acceptable, drug
compositions, it is desirable, wherever possible, 1o provide drug in o substantially crystalline,
end suable, form.

Tt is to be noted, however, that this goal is not always achievable Indeed, typically, it is not
possible to predict, from molecular structure alone, what the erystailisation behaviour ofa
compound will be, and this can usually only be determined empirically.

The sbove compound is imtended for therapeutic use in Insulin Registance Syndrome (TRS),
which refers to & cluster of manifestations including muhmm“mpmm
hyperinsulinaemia, possibie type 2 diabetes mellitus, arterial hypertcusion, centra] (visceral)
obesity, dyslipidacmia observed as deranged lipoprotein levels typically characterised by
elevated VLDL (very low density lipoproteins) and reduced HDL (high density lipoproteins)
concentrations and reduced fibrinolysis.

Recent epidemiological research has documented that individuals with insulin resistance run a
greatly increased risk of cardigvascular morbidity and mortality, notably suffering from
myocardial infarction and stroke. In type 2 diabetes mellitus atherosclerosis related conditions
cause up to 20% of all desths.

N
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In ctinloal medicine there |3 awarcnest of the nead i ineresdae the ingulin sensitiviey e [R5
suffaring patients xpd thas to correet the dyslipideemia wikdeh (5 considered 1o canse the
atoplarated progress of shamecierngis. However, corentty dis is oot & unversally well
dafined discasn.

The present invention relares to 3 crysialline aslid form of the compnund of formula T.
SigniGcant advantages ran arise whan the componnd of formula T eam be isokated i &
crystalline form, for examgle, i the manufacises of the compoand to the parity levels and
uniformity requived for regulatory sppooval amd For ease and umiformicy of forwetion.

We hava isolated the compound of formula I 2= a erystalline solid. The partdeular crymalline
foren waolated exlms in # form wiich is substantially or essentinlly free of solvent (hereinafior
referred in a3 “the aslydraus form™). Allemadively 2 sulvated foirme may be poodeced, for
cxample, ahydrared form.

Wa proscar es o featre of the invention a cryatelling G ol a componnd of formula I, or a
salvale: thoreod, In i altarnative Saturm of the iewenilion wa present 4 crystalline form of 2
pharmacemically-sectptabla xall af ke compound of formule T, or 2 solvate thereof

By the use of et taym “solvated” we also include Inrdrabed.

By tha use of the serrn "2 oryaslline form™ wa meon sach and everyone possible orystalline
feerm of the compound of fonmula [, preferably my imbvwdrmus form.

A crysiplling form of the campound of formsuls I can ba defined by rforcnes 10 iis seelting
point, powrder X-ray dif¥rmotion pattorn and singla-cryeral X-roy dara

Tixt melling paimt ol the crystalline foem of the composnd of Focrmla 1 ganemiby depanidson
The level al purity sexd may be datarmined by conventional procedures well known in ghe an,
for exarple, by differentiz) scxming calorimatey (DSC). Typically, the anhydmus fbon bas a
mehing point which i§ In the rangs E2-32°C, for conmple about B5-89°C.
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The enhydross form hea an X-ray powder dlifraction partern contaiaig specliic peaks of
bigh insensity st 6.2, 4.47 and 4.15 A. Addidenal specific pesies of lawe: selatlve letensity to
the first pesks e 2l 4.89, 364, 3.60 and 3.45 &.

A erystalling form of & compound of formiula [ may be obiained from & non-crysmtline form
of 2 vomponad of forsmda I, by crystallisation from » suitable solvent (incloding argamic
solventy, auequs solitions & mdrtores Giasend), such ag toloene wod sthyl acetate, of 8
orixawo of solvents, sach as & mixiure of etbanol/warer, Wopropanol/weler or
tolueeefisooctane. To initiste crystallisardon sqedisg with crystalline compound of formula 1
mey be required, Crystallisation of the compound from am sppropriste solvent sysiem mey e
achieved by atnining supersaturation, for exznple, by coolimg, by solvent cvaporation aad/or
by the adfiricen of an mmti-solvent (o solwont in which the compound of formula 1 is poordy
scluble, examples of suitable anli-sobvems includs heptanc or iscoctana). Crystaliisarion
lemperatures soid imas will vary depending wpon ihe concestration of the compound of
formulu T in sohetion, the sohvent systam osed and the seethod of orystallivation adopead.

A cryseslline form of the conthomnd of frmula { may be isolated using techniquas well kmown
to these skilled in tive art, for cxample, by decanting, filteation or centrifuging. Similarly the
crysialline form may be dricd in sceordmece with well keown pracedores.

Optianal verrystallisation stepn(s) mxy be performied uuing the szme or diffarent solveni
systemas o vesduce firfher Impurities, mech &5 amarpheas matestal, chemical impuritics, or to
convart the crystaltine fwm imo & sohveted/hydratad forn or an sninpdeams Erm.

Preferably crystullisetion [s camied out direct]y from the renctlon solution.
Altemativelyerystaltisntion is peribotad fom & subscquent solation,

A furthar Begture of the ewention is & procesa fhr the prduction of'g crvssalllns foom of 3
comprund of formulz ! which comprisea erystallising the compound of formula 1.



By tho use of the torm “the anlndvons fonn™, we do nol exciude tse presence of pome salvent,
int1nding water, within the crystal Tattice strachoc. Sobvent, inchuding water, may 4150 be

" present owrside the crystal larfice straghee.

A feature of the {nvention iz a erystalline ke of w compound of Ermula 1, a5 desoribod
showe, for use im medical tvrapy.

Avcordiag to 2 further fegture of the fyvention there ks provided a pharmacentical
compatition which eonmprises 3 crystalliee form of 5 compound of formsuls I, e described
sinove, 1 association with a pharmaceutically-scocptebls ditacnt or carrler. The wsc of a a
crystalline §orm of 8 compound of formuls [, 4 described above, in the preparation of
phamiacaatical compoaifion by bringing into sasocistion a crystalfiss form of a compomd of
fevmla I with 2 pharmasentically-accepiable difusnt oe earvier.

Tha composition, may be in 2 form suicable for oral use, Bx example p tablat, capsule,
aquerss or oily solstion, susprasion or emalsion; for topical wie, Ex exampls @ crém,
oimtment, gel or aqueoas ¢rgily solution or mspension; for nasl vy, for eiample & spuff,
nasdl spray or nxcal drops; fior vaginal or rectal use, ko sccample « supposiiory; for
sdminisimtion by inhalation, for cxampie 55 & finely divided powder sush as a dry powder, 2
microcrystalline form or u liquid asrosol; e sub-lingusl or budeal wse, for exemple o tablet
or capsuls; or for parenteral nse {inetnding intravencus, subeataneons, intramusctilar,
Intrrvascallar of mfltsion), for example 2 starile aguecus or otly solution or suspension. In
pgenéral the above composstions may be prepaned In s conventiona] mesner waeg
conventional peelplents.

The amownt of the exystalline form of 2 compound of formula I a8 deseribed above, deat i
combined with one ormoce exnipienia to produne s sigle dosage form will necessarily very
dopending upon the host brested and the particuiar route of adminigtestion. For cxampln, &
fytrmoletion intended fibr seal administratin to humans will gensrally comain, for example,
Frum 0-00F mg to 50 mg of sctjve ageat mixed with 1 appropriale and convemient gmount aff
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excipiant{s)} which iy viry fram abent 10 to about 99,9999 peegent by weight of the 1ol
compoaition.

The invention alse incindes the uss of the arystzallina compound of the invantion, 35
deacribed shove in the production of 8 medicamest for use in:

()  weating dyslipidesmis;

(0} eneating eypa 2 dababes mallins;

{1i¥) treating hypergtycasmia;

fiv) treating hyperinsulinasmia;

{v) tmeating hypslipidacmia,

{vi) treating arievial hypertansion; and/or

(vii) troating abdomiial abesity.

The mvention also includes a nvethod of producing in effect s defined hereinbofore or
treating a disease or disonder a3 defined hecambedies which comprises adminisiariog 10 2
warm-hlooded mrimal, preferably humans, tequiting snch restment an effbotlve amount of 3
crysinlling form of 4 sompaund of farasla I, 18 dzacribed shove,

The sige of the dose for therapoutlo or prophylactio poepasas of 8 crysralling fem of s
coaopound of foermmle [ will neturelly very acoanding o the nature and everity of the madical
condldos, the age and sex of the anime] or potion. being treased and the routs of
admimstration, emonding to woll kngwn priceiplas of madicine,

Suitable daily dores of the compounds of the imvention in e therapests: weatmast of lremans
arc about 0,001-5¢ mp/kg body weight, prefecably 0.01-10 agfka body weight,

A crystalling form of the comspound of fmvela I may be administered as a sole thesapy of it
may be adminisered in coajunction with other pharmammningieally astive agents rech ssa
anti-disbetic, anti-hypertensive, dinretic or antj-hyperlipldsemie st

Crystalline forms preprrad in accordanos with the Exemple(e) balow dowad csacntinily the
serne powdor X-ray diffraction putterns and/or DEC themograme. H was clear wham

o T
ﬁ".. ) .;\
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compating the relevare pattems‘ibormograms (allowing for experimental arvor) that e e
crystaling form bad heen formed. DSC onsat teteperatones sy very in the moge £3°C {for
enample 27T, s powder X-ray diffiactioa pattem distance valuzs may vary in the mnge x
5 an che laer decabes] place

Abbovations

FEtO#ve = cthyl ncctate

MAPFLL = high-presurs iquid chromatography
iFrOAc= isopropyl acwais

NP = N-mrethyl-2-prerolidinone

THF = tetralyydrofonms,

Symthesls of (8)-2-ethoxy-3-J¢-{2-{&methynesniisaylexyphonyiiethary phenyl]
propamsic acid

1 1 i DpenOaT
5) Prcpanticn of sthyl 2-sthoXyeshanoaee

A mointian af 2-chloroacetic acld (50 g, 529 mmol, 1.0 og) in sbsolute ethanol {116 ml, 22
vol. {where vol. Herelnafier means volume equivalest) was charged bs an athano] solution of
sodiuem etlweids (494 ml, 90 g, 1.92 mol, 2.5 vol). The erpersture durlng the charging was
kept ot 15-25°C. When the charging was compluted the teporature was raieed 1o 50°C. The
rencrion mixture was coolsd oo 15°C when >95% convarslon was achieved HO (g) was then
charged unti] the pi of the nrixture wan < 1. When the coaverslon was =39% the slurry was
coaled ta 15*C and nemralized to pH 3-7 with sodivm sthoxide sojution (spproximerely J-
20% of the initially ¢harged amonnt). After neitrafivation the shury was cooled o 5°C md
<tiryl acetate: (150 mi, 3 vol.} was charged. The sodium ohloride formed in the rection was
then filtarad olf ad washad with ethyi acctate, The solution was than evaporsted. Maxisun
remaining sthanol wea 20 wiv %
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1)

The ovexill yickl of the subtitic compound was 58% of the thoorptical value (lois was in
evaporation). The chemical parlty was >99%,

b) Prepaeation of ethyl 2-sthexy-3-(4-methoxyphenyl) propcnoate

i-Methoxybenzaldehyde (100 g, 734 mmol, 1.0 eq.) and cthyl 2-exthoxyehannate {116 &, B3]
mmol, 1.2 &q.) was disvolved in THF (600 ml, & wol,) under o aimosphere of nirogen. The
aslulisn wis coolad ta —20°C. To the resulting solution, & solutlon of prlassiven neri-bukoxide
{98.8 2. 950 mmol, 1.2 og) b THF (704 nad, 7.F vol. correaponding ia potastium iert-
bueoxida) was slowly cherged while maintaining the semperzhure < -10°C, Afier the charping
wak carspleted, the resction mixmre waE stired for 1 hour at 3 tempersture of

1%°C %0 -10°C. To the shurry, was then charged with glacial acetle peid (53 g, 1.24 mal, 1.7
eq.)} maintaining the tarperature mt < +54C. The THF wus then evaporated until about 113
remained. Tahens (§24 ml, £24 vol) was added and the st of the THF evapacared. Wuter
{200 ml, 2 wal) and methaneskfomic acid (50 ml, 0.5 vol.) ware arded so the toluess &lury ©
give a pH in the water layer of 1-3. Tie weter layer wis spaowied ofE The inluene layer was
than svaporaed 10 ramaove the remaining wemer. T'o the tolune solotion wes addsd
methspesulionic acid (2.11 5, 2 omeot, 0.02 og)- The daloene solution was refluxsd with &
Demy-Starke devios cormected unti] full conversion was schieved. The solutian waa coolod ko
253°C. Tha sojwtices wis then waabed with sddium hydroxide (ag., 43%) (1-33 . 22 camod,
0.03 og.) dibwed in wester (15 mi).

The overaf] yleld of the subtifle compound was spproximandy 52% of the theoretical vahe.
&) Prepaation of 2-ethoxy-3-{d-methoxyphenyl) peopenoie apid

NaOH (2., 48%) (112 5, 146 mal, 2.0 eq.), water (244 ml, 2,44 voL) and EtOH (90 ml, 0.9
vol,} were charged 1o the toluene sofutian of rthyl 2-eshoxy-3-(4-methoxyphenyl) propenome
(approximately 96 g, 382 mmal, 0.52 eq.). The renction mixtrre was heated to 50°C and
scired umniil Kl conversion was achiewed. After the reaction was complese, the toluens loyver
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was separated off and the water layer was then washed with toluene (100 mi, 1 vol.). After
separation, the water layer was cooled to +5°C and scidified with conc. HCI (spproximmely
173 m, 2.1 mol, 2.9 q.). The temperaturc was kept < 10°C during the charging of the scid.
EYOAc (100 ml, } vol.) was added to the acidie water slurry. After extraction the phases were
separsted. The EtOAc sohition was evaporsted and toluene (288 ml, 3 vol.) was added. The
toluenc solution was seeded with 2-ethoxy-3-(4-methoxyphenyl) propenoic acid snd cooled 1o
0°C. After crystallization the material was filkared. The wet substance was used without
drying in the subsequent step.

The oversll yicld of the subtitle compound was 42% of the theorctical value for step b) and ¢)
together. The chemical purity was 99.7 %.

d) Preparstion of 2-ethoxy-3-(4-methoxyphenyl) propanoic acid

Palladium on charooal (3%, 60% water wet) (11.2 g, 0.26 g Pd, 2.44 mmol Pd, 0.0054 eq.)

was charged to a solution of 2-ethoxy-3-(4-methoxyphenyl) propenoic acid (100 g, 450 mmol,
1.0 eq.) in ethanol (800 ml, 8 vol.) under s nitrogen atmosphere. The vessel was then
presaurized with pdrogen to 4 bar total pressure. The hydrogenation was continued until full
conversion was achicved. The catalyst was filtored off and tho ¢thano] was evaporated under
vacuum. Toluene (500 ml, 5 vol.) was added and then evaporated off, The residuc was
dissolved in toluenie (500 mi, 5 vol.) end cvaporsied to a volume of 260 ml. The solution was

heated 10 50°C and isooctane (800 ml, 8 vol.) was added. The soludon was cooled to 35°C

and then seeded with 2-ethoxy-3-{4-methoxyphenyl) propanoic acid. The temperaturo was
maintaimed at 35°C for 30 min. The thin shury was then cooled at a rate of. 10°C/hour down to

+5°C which was maintained avernight. The crystsls were then fikered off and washed with
isooctane (220 ml, 2.2 vol.) The crystals were dried under vacuum at 30°C.

The yicld of the subtitie compound was 88% of the theoretical value. The chamical purity was
99.8 %.

¢) Preparation of (15)-1-(1-naphihyl)-1-ethanaminium (25)-2-cthoxy-3-(4-methoxyphenyl)
z ._'_- '*\‘
! -y - .-
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A golotion of 2-miscey-3-{4-methaxyphenyl) proplonte acid (100 2, 445 mmal, 1.0 2q.) &1
PrOAc (2000 ml, 20 vol.} was stirved at O-5°C uadar a nlroges atmosphece, (S)-1-1-
naghfhyl) ethylamine (45.8 g, 263 mmel, 0.5 eg.) was added to the meulting solution, The
vesulting suspension wes heatad to 75-80°C to diesalve al] particlcs, thansby achieving a
solwtion. The solgiion was than cooled end saedad with (25)-2-atheery-3-{4-msthoxyphenyl)
propanme acid (5)-1-(1-aaphthy!) sthylamine salt, The desired disstarassseric salt wes
exriwaied by Sitcation. The crysialy were washed with {-PrOAc,

Tha (2.5)-2-ethoxy-3-(1-methoxyphenyl) propassic acid {1.5)-1-{]-naphthyt} ethylamine saht
oltmined (57 g, 165 mmel, 1,0 =g.) was dissolved by beating ta T5-80°C in L-PrOAr (1340 ml,
20 vol). The product sbeained was collected by Altratinn, washed with i-Pri)An and dried
undet vacuum, at 40°C, o » constaut weight.

The overall yield overthe two erymtallization tieps was 74% of (he theoretion] valee. The
ohemical payity was > 0%, The enantiomecic excess (2.0.) wag 97.8%.-

f) Praparaticn ol (§}-2-ethexy-3-{#-hydreccypheryt) propanoic acid

(25)-2-Ethaxy-3-{4-methexyphayl) propancic scid {15)-1-{1-naphthyl) ¢thylemine sk
(100g, 253 mmol, 1.0 aq.) was aurpended in tolucne. The mixtura was then raated with
NaOH {11.1 g, 273 mmek, 1.1 eq.) in water {280 ml, § vol.). The npper inluena knyzr
coieaining the chirl amine was separarmd  The Jower iq. Jlayer waz washed with two more
pactions of mlucne (280 ml, 5 vol). The lower aq. layor was scidified to g =1 with ng- 37%
HC1 {30 g, 304 mamol, 1.2 .} The water solution containing (3)-2-athory-1-{4-
methoxyphenyly propanoic acid was extracted with two partioss of BtQAc (280 ml, 5 vol.k
Tac combined EiQAC extract was washed with one portion of water (280 m), 5 vel.), The

vl vom was seplacad with NBP under rediced prosswre.

NaOH (boads) (45.5 g, 1.14 mol, 4.5 aq ) and octanstitial (129 g, 154 ml, 8284 mmol, 3.5 &q.)
were charged o the solution of (B)-2-sthoxy=3-(4-methtaryphenyl) propmeic sold



(wpproximately 56.6 2, 253 mmel, 1.0 &4.) in NMP (630 ml, 12 vol.) onder a sitrogen
atmosphere. The react!on mixture was heated to 120°C and kept at 113-125°C um] the
reastlon was complcte Bs detenred by HPLO.

The reaction mixhure was codled to ST and then quonched with water. The pH was then

adjusted to 2=3 with conc. HCL. The tempentumn was mainiained at §0-70°C. Two leyers were

formed, the upper Laver of which contatntng meigly oclinathie] pad the correaponding meltyl
ether (firmed in the reaction). The bayars were xeparated and the Liyer contximing water snd
NP was concentraed 1o 34 volaoees mder vacaum at 30100 °C innar wemperatite,

Thc rexidue waz extracted with 4 mixtore of HyQ:EtOAc. The EtOAc mintion wes
eubsoquently washed 3 timos with a 15% MNaCl solution. The EtOA: was svaporaied and the
residie wak directly myed in thn seheequent step or opuld alse be zrystellized from tolwme ®
yiehd » whits solicd.

Tha yiald was 52% using crypallismion, 9096 uging caly svaporation, The deemleal purity
was 99.8%. The snanfiomeric cacesa (a.e) wis 97.8%.

§) Prepanition of athyl (SpZ-sthoxy-3-{4-hytrax yphenyl) propengaic

($)-2-Ethoxy-3{4-Inpdroyphanyl) propanoie #eid (574 g, 4,18 mol, 1.0 eq ) wag dissolved in
FtDs (1250 ned). To thiy sclution were charged athanol (3000 mi) mmd HCL (379, aq ) (40
ml, .48 mol, 012 &g} The sohtian wea heard bo boitmg (shout 72°C) and
waterEtCAEIOH (2000 ml) was Eatillad off, Ancther poction of EtOH (2000 mi) was
charged and another 2000 mE was dlatilled of, This procedure was repeated orte morw. Al
this paint ippeoximately 95% corversion was reached. Then EsOf (99,5%, 1000 mi) »as

added ond evaporated aff. Thin was repsated until a conversion of > 97.5% wms achicved The
solution wey then contentrated 1o 2 volume of 1 700-2000 mi under vaowum and fhen cosled o

20°C,

The EtOAc solution oontaining edhy) ¢8)-2~clhoxy-3-{d-hydroxyphamyl) peopancats was thes
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charged slowly (30-40 min) under vigorons atirring to a solution of NaHCO; (7% w/w, 3500
ml). Crysmallization occured after s few minutes. After charging, the shary was cooled to 0-

5°C and then stirred at 0-5°C for at {east one hour. The crystals weve then filtered off and
dried under vacunom,

The yield was about 93%. The chemical purity was > 99%. The enantiomeric excess (.0.)
was > 97.8 %

2) 2-{4-(Methanesnlfonyloxyphenylethyimethsnesnifonate
10

2-(4-HydroxyphenyT)ethanol (356 g, 2.58 mol, 1.0 &q) was dissolved in methylene chloride
(3500 ml) and triethyl amine (653 g, 6.44 mol, 2.5 oq). The mixture was coaled to -20°C.
Methancsulfonyl chloride (657 g. 5.74 mol, 2.2 eq) was then added kecping 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 mi). The organic layer was
waushed first with ssturated sodium hydrogencarbonate soltution (700 mf) st 20°C followed by
water (700 ml). The mothylenc chioride was evaporated and replaced by acetonitrile. The
acetonitrile sohition was then used in the subsequent step.

2 ) Eth methanetulfy eayliethoxy)pheaylipropanonte

Ethyl (§)-2-ethoxy-3-{¢-hydroxypheny!) propancate(325 g, 1.34 mol, 1.0 oq) was dissolved in
wcetonitzile (2600 mi). When » homogenous solution was formed, potsasium carbonate (560 g,
4.05 mol, 3.0 eq) and magnesiam sulfats (110 g, (0.2 g/g K,CO,)) wes added. The acatonitrile
25 sohution of 2-(4-(methanesulfonyloxyphenyDethylmethanesulfonate (total volume ca: 2050 ml
(0.3 g/ml, 2.21 mol, 1.6 eq)) was charged to the resction vessel and the mixtare allowed to
o roact at reflux, 82°C for 24 houra with vigorous stirring, kecping the volume constant by
portion-wise addition of acetonitrils, When 8 convertion >98% was reached the reaction was
ogert cooled to room temperature. The remaining salts were filiered off and washed with
P 30 acetonitrile (800 mi). The filtrats was evaporuted to dryness. The residue was then used in the
subsequent step.
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J-Ethoxy-3-jd-{2-id-methanagul Nafhoxy)phenyl} propanoic mid

Ta the oil of othy] {S}2-cthoxy-3-[4-{2={d=

metbunamlfonyloxyphenyl] sthuxy)phenylwopanostc (723 g (71,29 paaay), 1,18 mel, 1.0
eq) was mided THE (3000 mT). When 8 homogenots solution wis formad, water (904 mi) was
addel The mixture Wwas f.mled to +10"C. Lithium hydroxide solution {350 ml, 4 1, 1.32 &)
was addad over 1 hour. The temperature was then rulszd to +30°C ind the rachon allowed ©
proceed of Heis tompembua for 2-3 hours, The rzaction was stopped when the conversion was
»>90%. EdDAC {500 mT) waz addad and the mivture pooled to oom tempergrare. The solution
waa ptirred ' abot 30 miouicy and the THEF was evaporated off. When sboul B-90% of the
THF was evaporated, water (1900 ml} was sdded, The cvipinafion was continned yntil no
THF remained in tha mixture. The alkaline water solulion was then washed with E¥OAz {1000
mt, 2 x 1250 ml, and 950 mi). The pH of the waier aglution of (S)-2-sthoxy-3-[4-{2- [4-
mcthanssalfonyloxypheny!}ethaxyiphenyl] propanele ecid was then sdjustod to 2.0-2.5 with
HC (aq) (550 ml, 3.0 M). EADAc (2500 ml) was added amd the phases sgpaned. The sffry]
acaiate solution of (X)-2-sthoxys3-[4-{2- [#-mcthanpsul oy loxyphony] }cthoxy)phanyl |
propanoic acid wes then washed with wetsr' {700 mil) and sfier separation eveparated
dryness. The romaining ol wea then used in the following crystallisation,

C sailon of (5%2-2th d=[2=l4-meih anesutfonyloxyphig v etho myl
propatele acld

The ennde material fom 3 hachos of (S)-2-athoxy-3-{4-(2- |4

methenesal fonyloxyphenyl}cthezy)pbanyl] propansie ecid {1871 g total welght, 1262 g
compound, 3.99 mol, 1.0 o) contalning EWDA: (500 ml) wes dissolved in soteens (5000 mD)
at 50°C. When a clear solution was achiewed the solution wia evaparatad o decressg dbe
arount of FQAa present, . The volume before svapomtion was 5750 mL Another postion of
tohmene (2500 mi) was added, volune aftor sddition was 7750 ml, and evapeestion was
continwed. A third portion of tolusne (2500 mi) was then added w the solution, the vohene
befors the addition was 6300 ml, the volume aficr the addifon was 3800 ml. The cvaporatian
waa contimied until an apaque solution wis formed, volone 100 ml. Isooctane (1000 m)
wis addod 1o the sotutlon which had bzem heatel 1o 40°C, The srystallisation was inltlutel by
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sceding at 40°C. The mixture was vigorously stirred until a shury was formed. The agitation
rate was then decreased. Tho shavy was left orystallising aver night. The slurry was thea
filtered and washed with toluene:isooctane 5:1 (1800 mi). The crystals were then dried ynder
reduced proasure ax 40°C.

isation of (S -3 4-methanesn henyi)ethoxy}phenyl
propanoie acid

(S)-2-Ethoxy-3-{4-(2- {4-methanasulfonyloxyphenyl) ethoxy)phenyl) propancic acid (1040 g
(96.4% assay), 2.45 mol, 1.0 eq) was dissolved in toluenc (7000 ml) at s temperaturc of 60°C.
When a clear solution was achieved isooctans (1 720 ml) was added to the solution. The
solution was then filtered through Silics 60 gel. The solution was then cooled from 50°C to
45°C, at this temperature crystallisation occurred. The slurry was cooled to 20°C. The solid
was then filicred and washad with toluene:isooctane 5:1(1500 mi). The crystals were dried
under roduced pressure at 40°C,

Melting Point Determination

Differential scanning calorimetry (DSC) was performed using a Mettler DSC820 instrument,
according to standard methods, for example those described in: Hohne, G. W. ot af (1996),
Differential Scanning Calorimetry, Springer, Bertin.

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

X-ray Powder Diffraction Pattern Determination

The X-ray powder diffractograms (XRPD) were determined using & Sicmens D5000 X-ray
diffractometer and/or a Philips X'Pert MPD X-ray diffractometer. XRPD was performed on
samples prepared according to standard methods, for example those described in: Giacovazzo,
C. o1 2! (1995), Fundamentals of Crystaliography, Oxford University Press; Jenkins, R, and
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Enyder, R L. (1998), Feroducrion to X-Bay Powder Diffractometry, John Wiley snd Sous,
Naw Youk; Bunn, C_ W. {1548), Chawmica! Crrelicgrapky, Chrendlon Prese, Londaa; or
King. i, P. wd Alexander, L. E, {1974), X-Ray Diffraction Procedires, John Wilsy and Sons,
MNew Yark.

X-ray pirwder diffractograms of 2 bypical somple ol an anlydrone crystalline fomm of 1
compatnd of farmuls | is shown in Figure 1.

The crystals of an anhydrous Ben were amlyscd by XRPFD and fhe rexults tibulaiad below in
Tabla 1 (in which Rl represents relative int=psity), and shown in Figure 1. The diffractogram
wis measened with varisbie slits and without intarnal standand The intcnsitias ars based on
the intengities gbsrved in a variable slit measerement withoat backgrmmd subiraction. The
relative inldnsirlas me les reliahle, and insicad of sumericn valnes, the following definitions
e wisd

% Relafive ntancity Definition
23-100 vi {very strong)
10-25 a{atrang)
3.10 m (peodiumn)}
1-3 w (waek)

Some additisna] wesk or vary waak peake founid in the diffraciogram have been cmitted from
Table t.

Teble 1. X-ray powder diffraction dava for #n antrydrows. form of & orystalline [orm of &
nompound of formula I, shown in Figars 1.



dvalewA RI dvae/A RI d-valu/A Rl
123 w 3.64 ] 214 W
9.4 m 3.60 ] 272 m
72 m 3.56 m 267 w
69 m 345 8 260 w
6.2 vi 3.43 m 245 w
53 m 335 w .35 w
52 w 3% w 231 w
450 w 326 m 2.20 w
4.59 ] 3.47 w 2.18 w
4.47 ve 312 m 21 w
442 m .10 w 208 w
422 m 3.03 v 202 w
415 v 295 w 199 w
4.08 w 2.85 w 193 w
195 w 2,80 m

1.7 w 278 w

It will be onderstood that the d-values of the X-ray powder difffaction patterns may vary

$ slightly from one instrument to snother and so the values quoted are not to be construed as
absotute. Tt is reasonsble to sssume that u crystailine form of a compoand of formula I is that
which Is deseribed herein if the d-values aro within + 5 on the last decimal place, especially if

@ = within + 2 an the last decimal place,
10 Single Crystal X-Ray Diffraction Pattern Determination

A unit cell was determined from single crystal X-ray dsta of the snhydrous form. It was
orthorhombic with £2,2,2, symmetry, Z = 4, and the following dimensions: 0 = 5.762 A, b =
14426 A, c= 24,785 A, a= = y=90® and V= 20602 A’.

VY

\



15

5

17

Clalms

1. A crystalline form of the compound
(S)-2-ethoxy-3-{4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl] propancic acid, shown in
formula I below,

or a pharmaceutically-acceptable sak thereof, or a solvate thereof.

2 A crystalline form as claimed in claim 1 which is substantiafly or essentially free
of solvent.

3. A crystallins form as claimed in claim 2 characterised in that it has s melting
point of between 82 and 92°C.

4. A crystalline form as claimed in claim 2 charscterised in thet it has a X-tay
powdar diffraction pattern contsining spevific peaks of high intensity a1 6.2, 4.47 mnd 4.15 A

5. A crystalline form as claimed in claim 4 charscterised in that it has a X-rey
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_

4. A crystalline form of 2 compound of formula I as claimed in sny claim from 1 to § for
use as a medicament,
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7. A phermaceutical formulation comprising a crystalline form of a compound of focmula
I, as defined in any chaim from § w 5, and a pharmacentically acceptable adjuvant, diluent or
carmier.

8. Use of a crystalline fonm of a compound of formuia 1, as defined in any claim from ]
to 5, in the preparation of 3 medicament for the ireatment or prophylaxis of conditions
sssociated with a patient having reduced sensitivity w insulin,

9. The use of a mbstance ag defined in any claim from | to 5 in the production of a
medicament for use in treating metabolic disorders.

10. A method for trestmest or prophyiaxis of canditions associated with reduced
sensitivity to insulin, which method comprises administering a tharapeutically effective
amount of s compound according to any onc of claims 1 to § to u patient having such reduced
sensitivity to insulin,

1. A method for treatment or prophylaxis of dyslipidasmis, type 2 disbetes mellitus,
hyperglycacmia, byperinsulinaemis, arterial hypertension and/or abdominal obesity, which
method comprises administering a therapoutically effective amount of a compound according
to any one of claims I 10 § 10 & patient in need of such treatment or prophylaxis.

12. A process for the preparstion of a crystalline form of a compound of formula I which
comprises crystallising a compound of formula I.




Abstrse qt

The present invention relates to a nove) crystalline form of the compound
(S)-2-cthoxy-3-{4-(2- {4-methanesulfonyloxyphenyl ) ethoxy)phenyl) propanoic acid, shown
5 by the formula ] (set out below),
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10 or a pharmaceutically-acceptable galt thereof, and solvates thereof. The invention also
concerns methods of treating one or more metabolic disease conditions, particularly those
associated with Insulin Resistance Syndrome, and the use of a crystalline form of the
compound, or 2 phurmaceutically-acceptable salt thereof, or a solvate thereof, in the
manufacture of a medicament for use in one or more of said conditions. The invention further

1¢ concerns pharmaceutical compositions contalning a crystalline form of the compound, or a
phannaceutically-scceptable salt thereof, or a solvate thereof, as active ingredient, as well as
processes for the manufacture of a erystalline form of the compound, or 2 pharmaceutically-
scceptable salt thereof, or a selvate thereof.
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prelacién.

Notifflquese el presenie oficio conforme a lo dispuesio en el articulo 8 de la Resolucién

Jefe de la, Divisidn de Nuevas Creaciones

18 EAn, 204
El antarior requerimiento fue notificado por fijacién en lista de fecha __- = st

Sa recuanda 8l in‘sresscio quo dabe prasantsy, dentro de los decisis moses sigulsntas contados o panir de is fecha do prgsentRoon
dota solctiud cuya grinsided 58 invooa, copla do b misna cartficad por ks arnrdsd cue b oxpidiéy, en loa cazos on que haya kuger,
a raduodian simple dol capftvio raNidicatorlo. El incumplimisnto do ésie plarn, acsmand i pérdida da ba piloridag brvocads. .

202027/202022

Carrera 13 No. 27-00 Pisos 5, 7y 10
Conmutador: 382 0840
Fax: 382 2695
E-mal: Inlo@sic.gov.co
Bogota, D.C., Colombia



