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PPARa and/ or PPARy Anot her Ob] ective of the present invention is to

o a - Y



WO U2/ 26737 PCT/ USOL/ 2989G -$ From powder X-ray diffraction studies Forns
[, I'l, lil and IV are found to be crystalline in nature. DSC of the

pol ynor phix® 22671 shows nelting endot herm at 100. 53C. Forpgggdsodhsdogy s
endot herm at 127.67C. Fonn |1l exhibits nelting endothermat 126.41 C and 5

Form IV exhibits endothermat 125.39C. All these polynorphic forns were
proved to be identical in solution as evd dent from Nucl ear Magneti c
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Il 25 Fig 4 i's a characteristic differential scanning calorinetric
t her nogr amupén thempesdibilifi/gbserviatiomtheh 3] 4t2-ENimsethyd-N-(2-pyridylhamisejthenylgayller n

of FormIl FEi.g 6..15S har act.eri st.i c.Xs.r | ffracti.o attern.of Forni |1
Flg 715 ot are Salpas Bxpf i GoRfesh by bRE B TRER i '8 15 a
char act er i $hblksh¥d lig¥atfiel e8I QAcPA SHREFafbn fidAe! PoBRndrpEis ih ArdgdiSs a
rrultl-EI ot of X-ray diffraction patterns of Forms I, II, Ill and 1V Fig 10

i s a char atepie pBeurtent interest end iayidept from thpbest olipatets beinggranted tositagdewim
brom de. _Fils a6 GRALELLB0L ol HEBHE Lo AR AR IBERER RS Lafie" ™ !
EP 014590, describes four polymorphic forms of Frentizole EP 490648 and EP 022527,
six polymorphic forms of Troglitazone WO 97/27191 also deal with the subject of
polymorphism in drugs. The fact that polymorphism in 5-[4-[2-[N-methyl-N-(2-pyridyl)
20  amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate has not been studied earlier coupled
with the current interest in the field of polymorphism in drugs prompted us to take-up this
investigation our observations and results from the subject matter of the present
invention.
With a view to prevent/cure the chronic complications of diabetes, research is
25  being conducted round the world in recent times. 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]
ethoxy]benzyl]thiazolidine-2,4-dione maleate is being considered today as one of the
most effective anti-diabetic drugs which as a multi-purpose activity not only acting on
diabetes itself but also on the reduction of the triglycerides and also on the accompanying
complications mentioned above. Indeed the said 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]
30  ethoxy]benzyl]thiazolidine-2,4-dione maleate is emerging as the second drug candidate of
euglycemic class of antidiabetic agents.
With an objective to develop novel polymorphic forms for lowering cholesterol

and reducing body weight with beneficial effects in the treatment and/or prophylaxis of



brom de. PCT/USO1 /29896 Fig 12 is a characteristic infrared absorption
spectrumof FormIlll in potassiumbromde. Fig 13 is a characteristic
infrared leywyion spectrumof Form [V in potassium5 brosggleserPedogi | ed
Description of the Invention According to a feature of the present

I nvention, there is provided a novel polynorphic Form1 of

5-14-[2-[ N-net hyl - N-(2-pyridyl)am no] etﬂoxy] benzyl] thiazolidine-2,

4- di one naldizases relatdd ita mesasaddevalootlipids, Iaﬂmrmsgletm tomonutyarieryiseies, s 10

h t d.b t foll DSC endot. t t
55, 650 ( Frgnarpne R egised Hhec Blefing o 13 E6CE, B Repitaged R0 ™
18. 46, 18. Gfhed @iaﬂ&es &l dzaaetéjeoﬁfﬂ)hcﬁ?ong Ghereod; P th2BoaBent 2 dased Hhérsin

" 25.30, 25.98, 27.44, 29.70 (Fig. 5). IR{cm1) : 3435 (m, 2997 (w), 2773
(M), 1750 (mgulin zeRdstarcs)is thm@athoplmsmlqgm m®h{amrm and dor thejreatnggpof ), 1237

ebordi gy bertien’ W pAGet cidacy oler-Dand BtfersWiviey e fofsed chbrestat 10,

novel pOI y eV ¢lbp Sew @oymdrpliit forms effective in the treatment of the above mentioned
5-[4-[2-[N-nethyl -N-(2- pyri dyl)am no] ethoxy] benzyl] thiazoli d| ne- 2, 4-di one

mal eate, aridpepses. Efféﬁéaﬁl%ﬂr@e@wnéw led to pelymsyphir Zorms\having the foppula (D).
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24.80, 25. m[zwmthylzﬁ-aq;yrﬁynaxﬁmomhca@]bemymmazamaéz @&oﬁﬁn{aﬁa@, teyr. | R
© 3424 6 3040 (w),. 2947 751 (m), . 1702 (s), 1641 (m,
1618 2% mstelq%soanqrﬁv) elqahmmemutw%ﬂbmccemble solystes apd phaymacqutiral 1326 (),

(5) (), 81y i nent 08k bS5 ool o5l

anot her f edPW R axfld/bhEPmR@,mdto tionatiytiniabit HVIGrCoA seducnaye, de ddditinototiaving

pol ynorphic Form 11l of 5- &) ! [N-rreth | - N-(2- pyridyl)am no]
et hoxy] benAgpRis3wtivily aganst dP Yral eate and its stereoi soners
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15  of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate,

their stereoisomers, pharmaceutically acceptable solvates and pharmaceutical
compositions containing them or their mixtures having enhanced activities, without toxic
effect or with reduced toxic effect.
Yet another objective of the present invention to provide a process for the
20  preparation of novel polymorphic forms of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]
ethoxy]benzyl]thiazolidine-2,4-dione maleate, their stereoisomers, pharmaceutically
acceptable solvates.
Still another objective of the present invention is to provide pharmaceutical
compositions containing novel polymorphic forms of 5-[4-[2-[N-methyl-N-(2-pyridyl)
25  aminojethoxy]benzyl]thiazolidine-2,4-dione maleate, solvates or their mixtures in
combination with suitable carriers, solvents, diluents and other media normally employed
in preparing such compositions.

Summary of the Invention

The present invention relates to an observation that 5-[4-[2-[N-methyl-N-(2-
30  pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate exhibits polymorphism,
which has not been reported till date. The polymorphic Forms I, II, III and IV are
obtained from different solvents like ethanol, acetone, methanol and 1,4-dioxane

respectively.



PCT/ US01/ 2989G _7_ XRD (20): 4.60, 8.46, 9.24, 14.98, 15.86, 17.02, 18.60,

21.92, 23.50, 25.00, 25.44, 26.00, 26.38, 28. 34 33.90 (Fig. 7). IR : 3429

(m, 2949“(m§z/262;7738 {m, 1747 (w), 1704 (s), 1641 (m, 16lpKRe ,2%,@;3 (s),

1464 (m), 1352 (m), 1244 (s), 1178 (s), 1069 (m), 862 (w), 7/7 (S),

(m, 657 (m, 5589 (w (Fig. 12). According to yet another feature of the

present invention, there is provided a nével pol ynorphic Form |V of

5-[ 4-[ 2- [ N- et hyHremspoR-dpy Kirdy ldjféattiom] stadienddrive dzhi) I ardli Bzak ifelindae Be 4- di one

mal eate, and I"h st ereoi somers having the formula I which is characterized

by the fol B @“‘?ﬂ‘ﬁtn& 180 DSC : Endotherm at 125.39C (on set at 121.03C)

(Fig ). X (34 of il pofinfbypfts Moy LnR miind ngdiieiia: 10,96, b6
18.40, 18.54, 19.08, r8 22, 20.48, 21.36, 21,66, 22.18, 22.58,

23. 32, 23. Yslayd4nBathe@ba37.628CA &Ford TIIRRLibATY nfelingZnd6thern 8t B26.4126.a04,

. 28.84, 29.10, 29.86, 30.02, 30.40, 30.52, 30.84, 31.40, 31.94 (Fig. 8). 15

IR : 3483 (Heym I¥orbitityendathem atd25.39765 (s), 1642 (w), 1617 (m), 1512 (s),
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present i n\vry Nebleat B tic&ld%b@aﬂcéﬁdlvﬁ{)PUﬁfa?VﬁwlétQU\ﬁ) eV e HRCRAl dath, Oh novel
pol ymor phic Form | of N-nmet hyl - N-(2-pyridyl) 20

ani no] et hoxlq erbecAan; Pmllélzséﬁt? tﬂc qwsdﬂﬁlmfférﬁﬁle%{a@msﬁalqmwm(ﬁ l,
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t hi azoll0di Rieffétedcetingit thededfoirgs. enpl oyi ng known et hods and dissolving in

et hanol, (ii) heating the solution_in a steambath till the solid
conpl etely dissol ved, 25 (|||)iﬁf£éiﬁﬂﬁéﬂm%méﬁﬁﬁ-%ol ution and cooling to

room t enperat ur g

5-14-[2-[ N-net h?f ?ﬁéo‘ﬁdpegrgl{fgg%&{# oxy éﬁ%?/??t Eﬁgﬁl | ne ,04- di one
mal eat e f omisitl dﬁﬂaabﬁengeqnﬁpmithhbnicﬁm lgbﬁmﬁi‘mdtélﬁn@/ﬂ@géomdm\ye Mhieon,
there is provided a process 30 for the aratl on of novel polynorphic
Form I | of coppark ap Ay radietie \pgsrusq«? thiesanple was scanned between 3-45

et hoxybgenéﬁégg hé@zol i di ne-2,4-dione nal eate, of the formula I, having the
char ac ¢S #fdscribed earlier, which conprises: VO 02/ 26737

ST a-[2- [N ot 3l (o Dy Oy f oot RS BEEy SAPRda PICRL o - i one
mal eat e, ereghippediyithaicontrolert Hbd dlatarwhsdoledtd omtp 4 Perdivet PO @sing a Shimadzu
TA-50 software. The samples weighed in aluminum cells were heated from room
temperature to 220°C at a heating rate of 5°C /min. The empty aluminum cell was used
20  asareference. Dry nitrogen gas was purged through DSC cell continuously throughout
the analysis at a flow rate of 30 ml/min.
Fig 1 is a characteristic differential scanning calorimetric thermogram of Form I
Fig 2 is a characteristic differential scanning calorimetric thermogram of Form II
Fig 3 is a characteristic differential scanning calorimetric thermogram of Form III
25 Fig 4 is a characteristic differential scanning calorimetric thermogram of Form IV
Fig S is a characteristic X-ray diffraction pattern of Form I
Fig 6 is a characteristic X-ray diffraction pattern of Form II
Fig 7 is a characteristic X-ray diffraction pattern of Form III
Fig 8 is a characteristic X-ray diffraction pattern of Form IV
30 Fig 9 is the multi-plot of X-ray diffraction patterns of Forms L, II, IIl and IV
Fig 10 is a characteristic infrared absorption spectrum of Form I in potassium
bromide.

Fig 11 is a characteristic infrared absorption spectrum of Form II in potassium



(i1) heating the solution in a steambath till the solid conpletely

di ssolved, (iii) filtering the clear solution and cooling to room

t enper at upg @yrh37a period 5 of | 8h, (iv) isolating the Formqf/U 1/29806
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char act eri st i cs Fegelcisiasbaragisristiemfragad; absorptiom spestram qfiFprg JHn petassivg

5-[4-[2- [ NppgtiRy! - N-(2- pyri dyl) am no] et hoxy] benzyl ] thiazolidine- 2, 4-dione

"mal eate, enploying known net hods and dissolving in nethanol, (ii) heating

t he sol ution i nFig 51 sambbecterisiid infitahel abedription spretremed fiFotind¥ah pethssitm (i)

~filteripg the clear solution and cooling to roomtenperature over a period
of | 8h, |v¥“? Fating the Form 111 of

5-[4-[2-[ N-met hyl - N- (2- pyri dpkihfgd DedSiohex i teehvankibh hi azol i di ne- 2, 4- di one

mal eate forned. According to yet another teature of the present invention,

there is provi déacerdi@ toradeatnre dfdhe priesenp mypnticr, itheme sfprordded a pave) mor phi ¢

F IV of S[4-[2- LN nethyl- i d i :
et? L(T;(y] bgn?a)h‘ﬁhﬁﬁ [gPPBT r?gng“lz\fzgﬁpa‘ﬁéth%#@w Dimmodeharyilbengyll navi ng t he
char act er i $ffihfHddRSE ULdi6gk RalehicCind WY HisBoiSOHIRE ihﬁﬁﬁ'F t{d thriaR T RasdzisNg

5-[4-[2-[ N-net hyl - N- (2- pyridyl)am no] ethoxy]benzyl'] thiazolidine-2,4-dione
mal eat &0 esharasieriggdirydhn lolomtingidatand di ssol ving in 1, 4-di oxane, 25 (ii)

heating the solytjon jn a s ti]l o i.d .conpl etely dissol ved,
(iii) filteri ngﬁi@eﬁ‘)@’fﬁ%ﬁ%gﬁ; Q’H e{%&%{gﬁgéfgilg'o@m t enperat ure over a
period ofl 8h, (i j i 7 m 0

e a7 2 [ et hgl S L e O YOO T 02y 1% %% 17827 i one
mal eat e f oRinSd, 22386, DAgl6s 22 PRIy ed §2025.30)2508nphdh 9. F0q(Fig. 5y part of this
invention may b repared by usj re ts.in their single enantjoneric
formin the proSRiGhune e lmbessrins 2975 (.38 LT (Aol 0dah: O m t he
presen o] I t 15thRi 2 P 6 -9
si ngl e?gna&%np’ggg?%}%’r%%@?ﬁ? 2?2&%1 %/{Br?g(ﬁtﬁhgemn(isy?gggg Lo?ﬁ@?%@oﬁ%é(z by
convent i ondlig. ¢E)hods. Sone of the preferred nmethods include use of

G s such as. miaoRing Ganaier Satwco th Pisat Terhon e iy PEVE afoyelot ¢
acid, and }pbﬁlrdd:rﬂﬁﬁc %ﬁﬁqv@f5-ﬁcnpi-[mtéﬂ@qun-(myﬁﬁ%)@?ﬁgﬁt%mﬁl@lﬁ bruci ne,

cinchona alkal oids and their "derivatives and the’ y used
met hods ar éhisznhidineeti4jonpanaleate,andais stereoigomens haying e fRaudabwbishand

Resol utjon", (W.l ey J.nfersgie 981. Conventional reaction conditions may
be enpltzgyeﬁhérgctg%%e\(lieb%tﬁ%i‘ﬁgv‘fqﬁg8at%'n am de; the diastereonmers nay be

separated eithepdyy: Enidsthdrinal1226YRE adrl dez &t 12811 70C) Bl 2mat ogr aphy and the
st ereoi sorners of cor%ound of fornmula (1) may be prepared by 10 hydrol yzing

the pure di ast er IO $89,d8.40Thd06s KUK 2230)2h40,33.68) 26835 19a8284a

0 5- [ | 22PNl RN 05T DAt B R oy “bonzyt | T oY
thiazolidine-2, 4gdipna éW?,'h@ﬁ &w), 204 (8),2920h§ 1051 (@nd 762 @)gfdg@?ﬁﬂ}iﬂ%l Iy

b
acceptable carrier . 1 e present invention al so envisageé
phar ma2&ut (o}l 1534 whdisei ¢w), déid ) ilA%2 ew)il AEUme), d32a(m)y 1265 (¥l 1243 (hi c

i azol 1 i AeYo 0 J AL 105 Oh8% B TS e e B a1

accept abl e (ggf(Figen1). The pharmaceutical conposition may be in the forns
normal |y enployed, such as 20 tablets, capsules, powders, syrups,
sol utions, suspewsPIgHE targt apsharifeatureof thequpsent mventione theemis provideden vavel s

etc. in sui i 1O ri rdi 1 i k-t abl e
Sterile odpRdipRe Fotindlr dristh O RBRLIST A O pilldy iR oo ety
* conposBOi onisiatolidireal, bidimenhaleate inidin dteieoisdmiss havekahafrnulk Itvwhidlofd by wei ght

of active ingredient, the remainder of the conposition being
phar naceut icB&Reteri afollovang d#tar s, diluents or solvents. 25 The

I hic f f f lo [ l'i ni call
Bam nister ed o msnmreoteR AL AL G AR R 1 P0IBT Sl “hul honary,

transdermal or parenteral, rectal, depot, subcutaneous, intravenous,
intraurethral, intramuscular, intranasal, ophthalmc solution or an
ointnment. Adm nistration by the oral route is preferred, being nore
conveni ent and avoi ding the possible pain and irntation of 30 injection.
However, in circunstances Wiere the patient cannot swall ow t he nedicati on,
or absorption followi ng oral admnistration is inpaired, as by disease or

S " g, -,




10 conbined with a suitable solid or liquid carrier or diluent to forn
capsul es, tablets, powders, syrups, solutions, suspensions and the I|ike.
The phar npgqesideesl conpositions, may, if desired, contain gegido ok
conponents such as flavourants, sweeteners, excipients and the |ike. For
parenteral adm nistration, the polynorphic formcan be conbined with
sterile aqueous or organic nedia to forn?’injectable solutions or

suspensi ons. FOXRID (2pdAd0e8.4609.24,i 1498, i1 5186,l50% 18:60p21a9L123d0, 25.8¢ueous
propyl ene glycol and the |ike can be used, as well as aqueous sol utions of

wat er - sol uBP&4p Wb 283t 3. UEeHt7dbl e acid addition salts or salts with

b f th i i t t] i i t
ahecolvet i n-porShyRs (. 8aY Tl s G MR, 1184 RO 10 (OIS @D 1513, ¢
sol ut i ons. (FhBIGAGCI 8 (en)SHAdt(E) D7 DEsRID6L ¢m), (86213, 17ar(8)e 71T &), B5Emhe

_adnuni séer ed 20 é ntravenously, intraperitoneally, subcutaneously, or
i nt ranucupP&y K‘(y’), Kig-t1#)i nt ranuscul ar admi nistration bei ng preferred in

hunmans. For nasa'ccglgmt g%fg{ A fedtlde oﬁi%ﬂﬁg&h{ Ve, HRA Ripfovidl® a novel

pol ynor phi c forns resent I nventi I ssol ved or susgende In a
| i qui d car pbbmorphic Farthil¥if S [442-[AGmethys Ne@rpyiraty])amdno |ethoxdbénzatipl i cat i on.

The Garner _may.contain.additives such as.sol ubil i zi 25 nts, .such as
propyl ene &%ﬁ}n%ﬁﬁ‘ﬁé\?{?&ﬂﬂlgﬁte’é’ﬂg&? L e e é‘?gst%g é%rﬁmjgf P8P i n
(phosphat i didG&eliidadly Rk fkwWiRg@xhr i n or preservatives such as parabenes.
Tabl ets, dragees or capsules having talc and/or a carbohydrate carried

bi nder 10r t he | ID&C aBadpthetn etil 2539 Con setlat £2¥.03°Qafljigodnl appl i cati on.
Preferably, carriers for tablets, dragees or _capsul i ncl ude | act , corn
tar oh-and or - pot AT T AR R ody MASIS R, Tiel B 1T 7he s dbd st L8BEs
where a s n ' b 22l / / 96
NI e R e e R e i
Product i on 258np7.24, 28)341 28 A4 28/, 204 0£20.861130312, §0.20, 30e62, 60.849%51.40,31I4 Corn

starch 30 2_4) Car boxynet hyl cellulose 44 g 5) Magnesium stearate 1 g 200 g
for 1000 t &Biefs 10 The ingredients 1 to 3 are uniformy blended with water

d | at ed t. i T i i d 5
and gragul ate %&.eiﬁggre(m&p%me ,r%sgctg@,eldzo@r@gg%zi(w&ta?}(ggr ?ﬁzﬁ% 14670

are mxed well wth nul npres ting chine to
prepare | 0@@),t1ab1 én3, 1244 limd,driv2i(m),iG6BOwhpodi(s)atds (sp 7lAGwe IS8 i), 126 (W)
Active ingredi ?gt 30 g 15 2) Cal cium phosphate 90 g 3) Lactose 40 g 4) Corn
starch 35 (51?’@) ol yvinyl pyrrolidone 3.5 g 6) Magnesium stearate 1.5 g 20

200 g for 1000 tghbRiise HhRolRIEHIEDE the %réexﬁriﬁvéﬁﬁbﬁ,%&‘eﬂs Pl ile8 Aok h an
aqueous solution of 5 and granul ated after drylga under reduced pressure.

| ngr edi ent for the peapdeation vfingved palyewrptrie Fomn o€ 84 442 h)-methubNdRtnyndyhachi ne
to pregare 100 abl ets nt ai.ni n . of,_ 25 i.ngredient. 1. .T pr esent
i nvent ?@n i @Fﬂﬁwyﬂ%wﬁr“&%g{%@%&%ﬁ% ’eog ﬂ% t\ggﬁu]ﬁé I(1)"‘\‘}61 &h are

provi ded byhiaytefitidsldesgibeadbhier, ®Hioh risegr ef ore shoul d not be construed
tolimt the scope of the invention. MPLES 30 Exanmple-1 A m xture of

S

5-[ 4- [ 2- [ N- et hyd)- N- (snibesiziag| 5)-5&7[21Bﬂﬁ%ﬁ'ﬁ%ﬁiﬂﬂﬁ%ﬁ%@ﬁoﬂyﬁénﬂlh- di one
69 g, 0.19,. : | of | ' . fl

(59, & 0 Sl 231 bAREHE, Gl mbir el aa DS MROBRGET | X

(1-2 h). The redqi}i orheatiV3h026REB1h PEEFdrbiBath/tADIHO Solid compiselydissodtddpwed t o
cool tg RT while_ stirring for 15-20 h. The white to off white crystal]ine
conpourd was fi IEBr ediltaRag Hesclgarsalution and epplingto ropny tampsraiyte oyaya patod et her

of 18 h,
(iv)  isolating the Form I of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
benzyl]thiazolidine-2,4-dione maleate formed.
According to another feature of the present invention, there is provided a process
30 for the preparation of novel polymorphic Form-II of 5-[4-[2-[N-methyl-N-(2-
pyridyl)amino] ethoxy]benzyl]thiazolidine-2,4-dione maleate, of the formula I, having the

characteristics described earlier, which comprises:



(2 x 100 M) dried to furnish white to off white product (84.5 g; Yield :
92% . Exanple - 2 51 g of the

5-[4-[ 2- [ Wowddeydr- N- (2- pyri dyl ) am no] et hoxy] benzyl ] t hi azolgcdi g 2egée di one
mal eat e obtai ned by the process as described in Exanple-1 was taken in 10
m EtOH and heated on a steambath till the solid conpletely dissolved. The

clear solution was allowed to cool to Ri8over a period of 18 h to yield 80%

of >99% pur e poliynor pymthestEongnSH 4efi2- [N-methyl—N—(2-pyridyl)amino]ethoxy]benzyl]

?0[ fral[ §a£ gl- hq%[gi}lﬁ%q § ﬁ%gpré“ %qtg, emng)rllc?}ll E?OXVXI] I?l%t%) S 1311(11 clhgsz \lfllngln{1 gcetone di one

5-[4-[2- [ N-met hy N- ﬁaatmgrthgyamﬁén o) s%amsaﬁl%ﬂrtﬁakdﬂdu&ﬁﬂéﬂew d&oked, di one
mal eat e obt ai ned ‘by the process as describ le-1 was taken in 50
mL acet one and Kigxt edi'lltonngﬂst@wrsddaum and ¢0011hgtcsmondtenmnmtm‘c@h'yr aipeid ved.

~ The sol tlogj s 15 allowed to cool to RT over a period of 18 h to yield
60% of /o Te polynorphic Formll of

5-[4-[2-[ N-net hYﬂv) N- ﬁs%iaamrgItlde'Fammxrwlsqutxgmzhem&ymcszﬁmmhmetﬁoﬂy]dl one

mal eate. Exanple - 4

5-[4-]2- [memyﬂﬂuaml@mep%sﬁdmne)rmleai@}’@méxy] benzyl ] t hi azol i d| ne-2,4 20

di | t
dione mal eate ofigncd BuLhe. REREESE BN AERSHIRRG, ML AmRl fed B8 ess
| et el frlra ad L dt |
to RT ower f?t%i?‘fegﬁ%°f{bﬁ“w“‘gfﬂ%m7§?‘/?§?$é’ gg[wfzﬁf'e‘ﬂ F?%?mﬁ. ¢ Formill

of 5-[ k0] 2pyridyhamipe] ethoxyipenzyihigzekilingiZet-tiorg maknsie; of the formula? having the

t hi azol i di i - 51 g of the

5-[4-[ 2- [N-@fr?r% ﬁg‘i@‘!ﬁ??%"gl?l?‘?%ﬁ?am n%ﬁ%?ﬁ%%%'benzyl]thi azol i di ne- 2, 4 di one
mal eat e obt ai ned)by tshethgyitng Ss[4aR-[Meawthiybdt(2-pyrididyaplisodthorglbewdsdn i n 10
m 1, 4di oxane and heated on a steambath till t e soI id conpl.et el/

el
di ssol ved. thiazolidmes 2,440 Maleatzaemplo oyy magtpdsiapd dissplyae ig methanely of 18

htoyield 70% r r

5-[4-[2-[ N-net h&lrl )- N- ?’ga%{ﬁ{?gf/ altér/nrm%loei3 aﬁ%g l"c;"glnt%ﬁf%ﬁéog%lﬁegl dlSSOEveg di one
mal eat &5 WO 022 67 Jilteriag tHeS0ear 2818f6n aﬂBccBIhAg kdSrobm #mpeyvathre pokyaperid
Form | of 5- 54 [2-[N-nmet hyl - N-(2- pyridyl) am no]

et hoxy] ben ﬂ‘hl azol i dine-2,4-dione nmal eate, and its stereoi soners having
the formula I O (o b Sk mi__

characterized b \? hel\bfog v&hﬁgo data: D Ctzeﬁaﬂgl'ltféﬁerm é?p?n% %%n%)‘(f)ert]hosxgl at
88.65C),  benzyl]thiazolidine-2,4-dione maleate formed.

p

According to yet another feature of the present invention, there is provided a
20  process for the preparation of novel polymorphic Form-IV of 5-[4-[2-[N-methyl-N-(2-
pyridyl)amino] ethoxy]benzyl]thiazolidine-2,4-dione maleate of the formula I, having the
characteristics described earlier, which comprises:
@) synthesizing 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]
thiazolidine-2,4-dione maleate, employing known methods and dissolving in 1,4-dioxane,
25 (i)  heating the solution in a steam bath till the solid completely dissolved,
(iii)  filtering the clean solution and cooling to room temperature over a period
of 18 h,
(iv)  isolating the Form IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)aminojethoxy]
benzyl]thiazolidine-2,4-dione maleate formed.
30 The stereoisomers of the compounds forming part of this invention may be
prepared by using reactants in their single enantiomeric form in the process wherever

possible or by conducting the reaction in the presence of reagents or catalysts in their



X Ray powder diffraction (20) : 10.90, 14.54, 15.96, 18.46, 18.60, |9. 76,
20.72, 21.84, 22.36, 22,46, 23.90, 24.04, 24.72, 25.30, 25.98, 27.44,

29.70, | Rweamakysr 3435 (M), 2997 (W), 2773 (M), 1750 (M) .pd7biksts 1620
(m), 1510 10 (M), 1362 (M), 1332 (), 1237 (s), 1165 (n), 864 (s), 164 (s),

717 (m, 654 (m, 540 (w). 2. A novel polynorphic Formll of
5-[4-[2-[N-met hyl - N- (2- pyri dyl)ami no] etfoexy] benzyl]thiazolidine-2, 4-di one
mal eat e, asitglethastienadognme by résalvimgtht hexfuse ofistaredisdrnere bi @it~ COOH

i o S By S S
. 18. 06 19. 20, dlgs%erggmegg’s:ﬁ@ fogxgedqgrth gl’ﬁra?gcldg éucii(bs n?aéldgﬁfc acg@ é&ph&%uﬁ& c
29.30, 20.54, 20 84, 33 th .

1751 ( rr) hﬁﬁ,?ta(’tm)lq adlézﬂact(cm)c,ld hﬁdﬂleﬂﬂce(w&)e;re\ﬂsﬁ ippl(oab],e otﬁhltal(bagqs shdi & ( W)

1382 359 132 5. 1242 2| 1067
‘ ( W \%)cme(sg chana a lga}g?ds ggc? glﬂ'%l %Ag3tlve%@af{ l‘?lﬁillk gémérgénly g%eg é{ﬁgds?,
novel pol Y AR Qorfilel @y Thdbds @b é“Eﬂar[t%n{e% Rk ihtedNard PR 80hitinb | Wile O]

et hoxy] benzyl ]t h| azoli di ne-2, 4-di one mal eate and its stereoi soners having
the for mul anterscienyd, 198 R6Gamventional reactomcudidions Saay-be angidbyed-HoChBYer ©BOH O

(on set "a 1o 38 RIS T hstprtSrsBm B GpaBledisithg oy riehipRug Tyl ioR s 5,
18.60, 21. %ﬁron%o%ﬁ’phﬂ&d(}ﬁc stirsdfohire FeoffouoIBrmih (54 &ﬁgm’bcﬁoy 3429
(M, 2949 m, 1747 (w), 1704 (s), 1641 (n) 17 1513 10

(s), 1464 éuwﬁrolm&the@}lre dipsierepmpric amire. (s), 1069 (n), 862 (W), 777 (s),
717 (m, 657 ( rT)I"he present invention also envisages a pharmaceutical composition comprising
any of the polymorphic Forms I to IV of 5-[4-[2-[N-methyl-N~(2-pyridyl)amino]ethoxy]
benzyl] thiazolidine-2,4-dione maleate, of the formula (I) and a pharmaceutically
acceptable carrier . _

15 The present invention also envisages a pharmaceutical composition comprising a
mixture of any of polymorphic Forms I to IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)
aminoJethoxy]benzyl] thiazolidine-2,4-dione maleate, of the formula (I) and a
pharmaceutically acceptable carrier .

The pharmaceutical composition may be in the forms normally employed, such as

20  tablets, capsules, powders, syrups, solutions, suspensions and the like, may contain
flavourants, sweeteners etc. in suitable solid or liquid carriers or diluents, or in suitable
sterile media to form injectable solutions or suspensions. Such compositions typically
contain from 1 to 25%, preferably 1 to 15% by weight of active ingredient, the remainder
of the composition being pharmaceutically acceptable carriers, diluents or solvents.

25 The polymorphic forms of the formula (I) as defined above are clinically
administered to mammals, including man, via either oral, nasal, pulmonary, transdermal
or parenteral, rectal, depot, subcutaneous, intravenous, intraurethral, intramuscular,
intranasal, ophthalmic solution or an ointment. Administration by the oral route is
preferred, being more convenient and avoiding the possible pain and irritation of

30 injection. However, in circumstances where the patient cannot swallow the medication,
or absorption following oral administration is impaired, as by disease or other
abnormality, it is essential that the drug be administered parenterally. By either route, the
dosage is in the range of about 0.01 to about 100 mg/kg body weight of the subject per



589 (w). 4. A novel polynorphic FormlV of

5-14-[2-[ N-net hyl - N- (2-pyridyl)am no] ethoxy]benzyl]thiazolidine-2,4-di one
mal eat e, &olod/ic33st ereoi soners having the formula | 1~ o C}%—bl,l\bw

Il / NH~1 (I) COOH O which is characterized by the foll ow ng data:

Endot herm at 125.39C (on set at 121.03C), XRD (20): 7.4, 8.8, 9.54, 14. 98,
15.32, 15.82, 16.90, 17.70, 18.40, 18. 54f 19. 08, 15 19. 72, 20. 22, 20. 48,
21.36, 21, 68y opprefably 2bew. 0.0tozbout A weke badmelmp@aiayza@lnmste@ﬂ soly

30 64, 31 46 3G e Sﬁgwg%% obbidpy e by iiotbyapind

01617 (M), XiehiddEll beh@fbﬁnﬁ&d boln e8P onsﬂ;?e‘%r freﬁtmeiaﬂ; Gendrally snl&lﬁﬂ: (W,
864 (s), 765 (s)L 714 (w), ail 5263&13 process for the
pr epar at i orflosgs dnpmsgpmg} lﬁlﬂ yraBd Hhereager 1ncrements made to determine the most

. 5-[4- [25[ Nsﬁﬁé]ﬁgh& %@ pyridyl)am no] et hoxy] benzyl ] t hi azol i di ne-2, 4- di one
mal eat e; which conpri'ses (i) synthesizing .

5-[4-[2-[ N-net hﬁmthbk%hmacéuﬁdaamambb%lmeyﬂl&ehi%d]e sbhd fifletsiodidil@entPantt di one
mal eate, enpl oyi ng | rnown net hods and di ssol ving in, ethanol, (||L heat i ng
the sol uti d¥FrilfagicepsereTaanin selntions; Hbeaptiveingwrsnbyal he presaiinawh (i)

(4! 7 ond, nfheRiRaT Ot SR UR0BI 0 AMABRT RERREIAL Ko eiiEfast 571 00

the Fonn | thé rang¢ ds dedefibednabiohy. This %rpryalladyhmstratm] thielpokynporphic form can be

B?géglr 1;1 m)?p%% i %dl nme |thzbgl|ng;i,bgq? %q]‘lgglr Eat' c];qgnreg:ore gﬂuent toA}'orrL%ggssu esf 1%{)lettshe

5-[4-[2- ] t n one
[4-[2-[N B co%{lﬁsé Qbﬂﬁh?ﬁ% %lgsgbﬁ'é LRG0 BN Db AARL i BEmBodidis!

mal eat e, esi zi ng
5-[ 4- [ 2- [ N-m=y, lfydesixed, 2optzin adiditjonni cmn}mmbm:( yidbeas Alavpumahis awodetatierseexipients one

The-sol ut | dRLte BEs (B8 aPheRar it aono e s bEgp e & adiesyinediri )

fl Bl tl gr gpg%&gﬂ@h@%@@ﬂ Stgh9IB niath tsqeﬂm Ti§eckdblé md@@@ﬁ@bm&xsomf a period
nd

15  example, solutions in sesame or peanut oil, aqueous propylene glycol and the like can be

used, as well as aqueous solutions of water-soluble pharmaceutically-acceptable acid
addition salts or salts with base of the compounds. Aqueous solufions with the active
ingredient dissolved in polyhydroxylated castor oil may also be used for injectable
solutions. The injectable solutions prepared in this manner can then be administered

20  intravenously, intraperitoneally, subcutaneously, or intramuscularly, with intramuscular
administration being preferred in humans.

For nasal administration, the preparation may contain the polymorphic forms of
the present invention dissolved or suspended in a liquid carrier, in particular an aqueous
carrier, for aerosol application. The carrier may contain additives such as solubilizing

25  agents, such as propylene glycol, surfactants, absorption enhancers such as lecithin
(phosphatidylcholine) or cyclodextrin or preservatives such as parabenes.

Tablets, dragees or capsules having talc and/or a carbohydrate carried binder or
the like are particularly suitable for any oral application. Preferably, carriers for tablets,
dragees or capsules include lactose, corn starch and/or potato starch. A syrup or elixir

30  canbe used in cases where a sweetened vehicle can be employed.



(iv) isolating the Form Il of 5-[4-[2-[N-nethyl-N(2-pyridyl)am no]ethoxy]

benzyl ]t hi azol i di ne-2, 4-di one nal eate fornmed. 7. A process for the

prepar at i wo @f2f39vel pol ymorphic Form 11 of PCT/US01/29896

5-[4-[2-[ Nmet hyl - N- (2- pyri dyl ) am no] et hoxy] benzyl ] t hi azol i di ne- 2, 4-di one

mal eat e, which conprises: (i) synthesizing

5-[4-[2-[ N-met hyl - N- (2- pyri dyl ) amino] ethoxy] benzyl] thi azol i di ne- 2, 4- di one

mal eate, enpl oyArigpiRaldapictine M§HM1Qﬁ is suerplafEed belemet hanol , (ii) heating

the solution in stea till the solid conpletely dissolved, (iii)
FRug SRR Enats

filtering the c cooling to roomtenperature over a period
- 20 25 of | 8hand §y M)Adtbeliagredignit he Form | 8¢ gof

5-14-[2-[ N-met hyl - N- (2- pyri dyl ) am no] et hoxy] benzyl]thiazolidi ne-2, 4-di one
mal eate forned. &) I1acseécess for the prePagation of novel pol ynorphic Form
|V of [4-[2-]N

met hyl - N- ( 2- pyri GBQI(SO%StnaBC]het hoxy] benzyl ] %%gazol i di ne-2, 4-di one nal eat e,

whi ch conprises: 4)iQarbyxynietisyl zelhgose 44 g

5-[4-[2-[N-net hyl -N-(2-pyridyl )am no] et hoxy] benzyl] thiazolidine-2, 4-dione
mal eate, enpl oyi ) MASWEIUALTFSHE and di ssbBving in 1, 4-dioxane, (ii)
heating the solution in a steambath till the solid conpletely dissolved,
(tii) filtering the clean solution and cooting to roomtenperature over a
peri od of | 8hand 30 (iv) isolating the Fo2&d gYorof000 tablets

ol eat  or nedt. 1be I ERHAEL L CHOCBHRSIeA Te Yet P HEPUSRARRRE o of “any

of pol ynor phj: : ] T t

o 14 5 TN e B S ot Bl Pt M apules . e
mal eat e, ofind trempressed by a(thhletting nwchina tovprepareil 060 taplais eashtcablamingd hmg,of

di | uent, exci‘pi.ent or solvate. 10. A pharmaceutical conposition as clainmed
in clai m oY iRgfedieBt m of a tablet, 5 capsule, powder, syrup, sol ution or
suspensi on. 11. pA1yRlhediRtedisivent i ng ogolreating hyperlipem a,

hyper chol esterem a, hypergl ycem a, osteoporosis, obesity, glucose

i ntol et&ance, | ept 2hCakening pbospbatei nsul i n P@gi st ance, or diseases in which
insulin resistanc L{s tt he underlyi ng pat gﬁphysi ol ogi cal mechani sm

conpri sing adni ni 9t EPS'RY a pol ynor phic F8P& sel ected from Fonn | to IV of
10 4) Corn starch 35¢g

5-[4-[2-[ N-net hyl - N-(2- pyridyl)am no] et hoxsy] benzyl ]t hi azol i di ne- 2, 4-di one
mal eat e, havi ng t AePelyvmmyl pyrroligenelef i ned3iSrg cl ai ns 1-4 or a phar maceuti cal
conposition as cl ai ' |l 9 and 19 40 a patient in need thereof. 12.
A et hod accordi ngbﬁa%g%%?@ns%f{ﬁ%er ein ?‘r?«gdi sease is type Il diabetes,

i mpai r2@ gl ucose tol erance, dyslipidaem a, disorders related to Syndrome X
such as hypertension, 15 obesity, atherosclerosjs, hyperlipidem a, coronary
artery di sease and ot her cardi ovascul ar apggrf%]r%opté@ﬁtsai n renal di seases

i ncl udi ng gl one ik | ; - I ' Y :
hypertengi 8e negﬁlﬁg{sk?%%gé??’,arge?ﬁ%ﬁg?ﬁ%ﬁ%géﬁﬁbﬁg%wﬁ@g%yﬁ@l at ed
t o endot helgranhlateel dfieadtyingndenredpsed prassuss. Igpedientst is addadoaridagrarsyesdire me

]g E E?I) ’Ongs S%nl{g)@ﬁ%as lygotzﬁ]&{tglglﬁéc%fn% tlo I1?)?«3Ipl:?trle,t 1%3 ’tabflgtrs c})nt irn?r}/gl mgr %9 nitive

25  ingredient 1.

The present invention is described in detail in the examples given below which are
provided by way of illustration only and therefore should not be construed to limit the
scope of the invention.

EXAMPLES
30 Example-1

A mixture of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-

2,4-dione (69 g, 0.19 M) and maleic acid (22.8 g, 0.19 M) was heated under reflux while

stirring in iso-propanol (1.0 L) until a clear solution was obtained (1-2 h). The reaction



20 treating diabetic conplications, osteoporosis, inflammtory bowel

di seases, nyotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma and
cancer. 1go #fymeihod of reducing plasma gl ucose, triglycergEesgsorhodod!

chol esterol, LDL, VLDL and free fatty acids in the plasma conprising

adm nisterilig a pol ynorphic Fonn selected fromForml to IV of

5-[4-[2-[ N-ret hyl - N- (2- pyri dyl ) ani no] et-hléky] benzyl ] 25

t hi azol i di m=ms2w4s dilonal tomloehipeR T While strrinigefof b¥-20iha The aditded bfferhiien cl ai s

1-4 h ti | iti l.ai.ned i | ai 9 d,10. 14. A
7ot hod of | SPEVLS SRRORNS WA CHeEs Y e M EeorPraRgpRa oloodnll ARd P ethict
~hyper gl yceqs 2.,100341§8R&d RSfufnisPRBISE toyoff.wh&te%&uhaﬁqlsegma@: dooptin

resi stance, insulin resistance, or diseases in ich’insulin resistance is
t he under!lying pat hophysi ol ogi cal 30 ExamiplaniZ2m conpri sing administering a

~ pol ynor phi c Form sel ec r Forn.d .to lV.of . Ty

B A T 28N et myI€ R B8 ST TR RN e pReinalr ey Phisrelidng 2 one
mal eat e, h@idneandlbfte bbtaiiiel dy thsrotsk a9 @ébcliBedindiinple-4 Wik takeRt@N0Bgeut i cal
conposition as clained WO 02/26737 PCT/ USO01 /2989G -17in clainms 9 and 10
i n conbi naBt@H anddwaicd wntarstaam hath Hllthsabe compdriely slsssolvad.ubhe eear sotutionbr at es
or iucotinig id C est.y 1 ne. or l.est | RQl & . Alebucol iLch qay be
adn nt ot er disipiefly CAPCRIN AL RGBS g8 s0% o 10K i slifolaEy
t oget her t GoamAFiSEAL]2i[N-medgl-Na@rBeidyl)amiv]ethoxibdiedl | tieolidineQ,4-0ioak ai m
14, wherein the disease is type Il diabetes, inpaired glucose tol erance,
dysli pilﬁaerﬁlilaé‘?at@i sorders related to Syndronme X such as hypertension,

obesity, atherosclerosis, hyperlipid okronary artery di sease and ot her
cardi ovascul ar disorders, certain re%%%ﬁgkgegses i ncl udi ng

gl onrer ul onephr i tli gof the Sd+[R{DEmERYDBIQ-pyriiyhamiriojetbyndbenzpl]thiwzpEdine24-v e
nephroscl erpsi s, retipnopathy, nephropathy, disorders 10 related to

endot hel i aldiensimalggle phigied by theperess ps dessabyt ipdtxamnied rag iekspauprBm (Pcos)
useful as algdgse.| LA dét@%ﬁ Bhth ¥ifhe F&l’fd édiﬁEOBth\élﬂﬂssﬁRQH.' thY SolLHBEHLONS
iii denmentia and treating diabetic conplications, “osteoporosls,

i nf | amiAt orajlowedvwd catl seRT ever ayaicdmifd 8dyistyidd69% gfangd% puid patymorphic

arterioscl erosis, cer,., .16.. thod according to cl.aim14
For the.t r dsther SEAA i gReaNgF axriaviiapledruaengahiaralider- 84 ihtir one
X, which copsdises adm nistering a pol ynorphic Formselected fromForml to
IV of 5-[4-[2-[N-nethyl-N(2-pyridyl)am no] et hoxy] benzyl ]

t hi azol i di ne2, 4-di one nal eate, havi ngxampléafdnmula | as defined in clains

1-4 in conmbinati,on with H Are ase. jnhi bitors filrates. or

7 cotinic aci d drE bk ST Ret PR e NAr o ey iAo e
adm ni gper hbricafifbie bbRnewblihéipHUEs ad dBRFbedinTSxdnthle® vagidissyRed &l 50 intal | y
together. 17. A method of reducing plasma glucose, triglycerides, total

chol est er olof methanolum) hagted onracseqabath tiblcthe solidcometplyahissalvedhiTbh clearmpr i ses

adm ni steri . I | e e@f I . o

ST 2 | ooy TR BB RECRERERT OB b B 725952 i one
mal eat e, h®9virpurk pdlyntorphic Fotmad o SR IN-methlyRNAR-pyridiy)iméholéhoxy]
pharmaceutical conposition as claimed in clainms 9 and 10 in conbination /
conconi t t albengyl} thiazobding:2.4-digne madssts. nhi bitors or fibrates or nicotinic
aci d ongchol estyram ne or col esti pol bygcol which may be adm ni stered
togethgé or within such a period as Bl ynergistically together to a
pati ent in need It gef thofS-[448-[Ndnethyl-Na(2pmyiridybamimojethaxyibaelyHttizzdlifiinosd,&~or m |
to IV of 5-[4-[2-] N nethyl-N 30 o g .

(2-pyri dyl )%%erm?l%%tﬁgﬁgﬁ}%éﬁwﬁq PIoPess 3 datcrbed inExamnle | veasdaited in AQwldeft he

formul a | a0t bh@HedtdH & 25t88m bath A1 (1R sBRACSBERIY §iddolFRAMARR icldaP Solfon
d 10 for preventing or treating hyperlipidem a,

clained in clainms 9 an
hyper chol estasralinivad thegd tgRFoorr aperost eopdhds yis]d 70%\0f ¢ PIP2HES polymorphic

PCT/ USQ1/ 2989G <18 J I in er.ance, |leptin . resista . lnsulin
- resi st allce, ogm 1Y SRLERH Y metn T st e e BB M SRR F S i
pat hophysi ghfiedteal nmechani sm 19. Use of a pol ynorphic Form according to
claim 18, wherein the disease is type Il diabetes, inpaired glucose
tol erance, dyslipidaema, disorders related to Syndrone X 5 such as
hypert ensi on, obesity, atherosclerosis, hyperlipidema, coronary artery
di sease and ot her car diovascul ar disorders, certain renal diseases
i ncl udi ng gl onerul onephritis, glomerulosclerosis, nephrotic syndrone,
hypert ensi ve nephroscl erosis, retinopathy, nephropathy, disorders related
to endothelial cell activation, psoriasis, polycystic ovarian syndrone
(PCOS), useful as al dose reductase inhibitors, for inproving cognitive



10 functions in denentia and treating diabetic conplications, osteoporosis,
i nfl anunat ory bowel diseases, mnyotonic dystrophy, pancreatitis,

arteri oschwy@®es7 Xxant homa or cancer. 20. Use of a pol ynorpghingo0s59k
selected fromForni | to IV of

S-[4-[2-[N-net hyl - N( 2- pyri dyl ) am no] et hoxy] benzyl ] t| uazol i di ne- 2, 4-di one
mal eate, having the fornula | as defined3im claims 1-4 or a pharnaceuti cal
conposition as clained in clains 9 a@d AANME 15 reduci ng pl asna gl ucose,

triglycerides, total chol estergl, V ang, f.r f at. acids in the
bl a1 1 Use AoV PRl b ok L BN Rty OS T D BV o

. 5-[4- [ 2- [ NeiBkPbn\jdriRao1idshel ), a1 il rRA104A% Yah B 98 Ziekd oot Pdhd vt Whie Zorfind Pne
mal eate, having the Tornmula | "as defined in clains 1-4 or a pharnmaceuti cal

conposi tion imed in clainms 9 and 10 in 20 conbi nati on) concom ttant
wi th HMG CoA |fedugtase inhibitors, flbrate$§) nicotinic acid,

chol estyram esirpol_@r prebucol whigh may be Hi st ered together
or within such M peffod as to7Je synergi stN cal |y f{joget her for preYﬁnti ng
or treating hyperliphgen a, hyperghol estereMt,  hypergl ycenia,

ost eopor osi s, obesi ty,3 gl ucose oler’ancyg

resi stance, or diseases in which insulin rigsistance is the underlying 25
pat hophysi ol ogi cal mechanismto a patient T'n need thereof. 22. Use of a
pol ynor pl >ixhidhoik dhaaaerifidty the felloaing ddta: Wwherein the disease is type ||

di abetes, inpaired glucose tol erance, dyslipidaem a, disorders related to

Syndrone X suchD ﬁ}d@ﬁﬁ’@gﬂéﬂ@%??&b@@@ at 881638Ekbscl erosi's, hyper | i pi deni ia,
i seases noi uPbagponastarsmetnt ED: To3EE S de, JEharTen Bkl sd o
syndrore, 531'}83! i%g?,!z‘éﬁéggf’?é,oﬁl%@QQ?@?zs.ﬂ@Q@%E’ﬁ.M,,ZWhr opat hy, disorders

rel ated to endot i al activation, psoriasis, polycystic ovarian
syndrome (PCOS) JRsmful: HS5GniR997 (@277 $m),i 17RO Kind,d761 (Hok620rqm)olhlhg

o0 ol B SR SO GRS 0.5

di seases, 'IVOtOOiﬁoxié‘i’ﬁélFlﬂﬁiPﬁlﬁc P&&@Mﬂ-ﬂ-ﬁr?ﬁ{ﬂeﬁ{yﬁ%g-ﬁrﬁﬂlﬁmiﬂ(ﬂm homa or
cancer. 23. Use of a polynorphic Formselected fromForml to IV of
5-[4-[2- Neﬂpﬁﬁlblenﬂ(lﬁglpwhdﬂl}d-%éﬁlm raplrdryAng dis slargaisamershavangde dounyp bne

mal eate, having.the fornula | as 5 defined in clains 1-4 or a
pharmceutic@osition as clainmed in clainms 9 and 10 in
nco

conbi nati on/c ittant w th HMS CoA redugtase inhi 3#6%1? fibrates,
i ucotinic aci Jqs’f?xafn , Rl esti gebXor prob reduci ng pl asnma
es, total
"

| eptin r€d@Hance, insulin

gl ucose, triglyceri @st er ol , ,. VL or free fatty(Bcids in
the plasma. 24. Use @GFza pol yms gel ect ed Cogbﬁorml to TV of
5-[4-[2-[N-nethyl -N-(2 10 ‘

pyri dyl ) am no] et hoxy] benzyl ]t hi azol i di ne-204-di one nal eate, having the
formula | as . defined in clains 1-4 or a pharnmaceutical conposition as
cl ai med i nY# }mchgragtﬁﬁzq{})}f@pf B8 048 a nedi cament for preventing or

treating hyperl iﬂ&@eﬁ}n@othﬁﬁpﬁr@bf&?ét(&{&%@123@’7@@?9' ycem a, osteoporosis,

obesity, glucosé 1nfolerance, Teptin resistance, insulin resistance, or

di seases in whi RDAIO):I 890,615,470, 2806, 1 %20,122.30n232:40,/23162, RABD OISR 26I8AgY cal
15 nechani sm 25. Use of a pol ynorphic formaccording to claim24, wherein
t he di seas@6i%2, Y8, 39.3Q1281541 2584,i337& r ed gl ucose tol erance, dysli pi daeni a,

di sorders rel at t r t i.OR, i

at herosc| erosi s, ‘y%dézr%/ (ir‘}gi %glﬁi@,)’s%%? éﬁljt’ri?‘ég?@é’r@'gzi(fs?lg’als@azs:?di% 1h(tranr)’ lo18
cardi ovascqhxz,rlmiwo,dksm (W,Edl (W), 1882 (w)]i138RaR) 1826 (h)i1RE5 (W), 1242 (s),

gl onerul onephritis, 20 gl omerul oscl erosis, ne hsotic Séngrone Qéﬁertensive
* nephr 0281 erldd3 §7),d62 (DG W) NG h (FHRORYS), 67£€§ 3P4 BOA{BH 576 (8hdd? hel i al
cell activaghon, psoriasis, polycystic ovarian syndronme (PCOS), useful as
al dose reductase inhibitors, for inproving cognitive functions in denentia
"and treating di ababvvel poympirpliaFonndll of St{deRdNemiethyl-Na@Hsymdyt)aminohowel

di seases, otoni c fro , pancreatjtis, arteriosclerosis, xanth or
Cancer . 25 St heaz i bl b meloate2in 35 SEtPRRBIFHE Y oF BT
5-14-[2-[ N-nethyl - N (2-pyridyl)am no] et hoxy] benzyl]thiazolidi ne-2, 4-di one
mal eate, having the fornmula | as defined in clains 1-4 or a pharnmaceuti cal
conposition as clainmed in clains 9 and 10 for preparing a nedi cament for
reduci ng plasma glucose, triglycerides, total cholesterol, LDL, VLDL and
free fatty acids in the plasma. 30 27. Use of a pol ynorphic Form sel ect ed
fromForml to IV of 5-[4-]j2-[N-nethyl-N

(2-pyridyl)am no] et hoxy] benzyl ]t hi azol i di ne-2, 4-di one mal eate, having the
formula | as defined in clains 1-4 or a pharmaceutical conposition as

o ~ o A~ r



WO 02/ 2Gr737 PCT/ USOL/ 2989G -20 preparing a nedi canment in

conbi nati on/ concom ttant with HMG CoA reductase inhibitors, fibrates,

ni coti ni cwagizke7ehol estyrazni ne, col estipol or probucol fqrcmg,\{gpg%ng or

treating hyperlipem a, hyperchol esterem a, hyperglycem a, osteoporosis,

obesity, glucose intolerance, leptin resistance, insulin resistance, or

di seases in which insulin 5 resistance «i¥the underlying pat hophysi ol ogi cal

mechani sm 28 of a pol ynorphic formaccording to claim27, wherein the

di sease is typge || di abetes, inpaired glucd3e tol erance, dysli pi daem a,

di sorders rel 0

“atheroscl erosi sN hydg
r

rliiplidem
rs, cert

tery difsease and ot her

es incl uding @
gl orrer ul onephritis, 2 nephroti CGYO# one, hypertensive
nephroscl erosi s, retinopathy, nephr opat hy,V\di sorders rel ated to endot heli al
cell activation, psoriasis, polycystic ovap I an syndrome (PCOS), useful as

al dose red%%fg chmb@hgw@thg%ndwmggyﬂang cogni tive functions in denentia
and treating diabetic conplications, osteoporosis, inflammtory bowel

di seases, nyot omSC dyEndothehm at b%ﬁrﬂ"’@a(pntsetsat 122.06%G)oscl er osi s, xant homa or

cance s 15 oo bR ool 81 YT B SBT3, BN AL B P 2b B0l e

mal eat eg hak\sléﬂg% bg %d);g@g% 3980, defined in clainms 1-4 or a pharnaceuti cal

conposifionas ' claimed rn clains 9 and 10 for preparing a nedi canent in
conbi nat i on/ condRmi 3429n(in)y2949 (M2 BEANT)eHUGt (%9 £1 104 1{s)p i 64r @Gn), 1616t @i)e 3513

plasia ol udokddo4 Pl JouPt et e A 7S eneitssten el Rt b B Rd i o
acids in thgophfsma. 30. A nedicine for preventing or treating

hyper | i pi derni‘a; hyperchol esterem a, hypergl ycem a, osteoporosis, obesity,
gl ucose intdl er ahnevel n)eb'tnqnplneﬁonndﬁaﬁ 5- [AF[Qt[N-meﬂlngs(ﬂarwhi,yl)emirdi]seases in
whi ch insulin resistance is t nderl aj h S|0I0|cal 25. mechani sm
conpr i $Png <t TP RRgolfnss et Prcanlig s Beaiingaes fife e dpAR 8T oc e
fromForml to of 5-[4-[2-[N-nethyl-N-(2- pyrldyl)amno] et hoxy]
benzyl ]t hi azo[ji e-2, 4-dione mal eate, haviggg the formula | as defined in
clainms 1-4 or rmaceuti@al cqnpositionjas clai neghope! ains 9 and 10.
31. A nedicine HCcorMi ng™to c z 30, [n the ¢f'sease is type ||

di abetes, 30 i npai ree gl ucose [t dy§lH pi da a, disorders (&) ated
to Syndrorre X such a I"Iayperten , athero is,

hyperli pi dem a, coronary artery dlsease aﬁa ot her car ovascular di sorders,
certain renal diseases including gloneruloﬁbphrltls gloneruloscler05|s

nephrotic roscl erosi s, retinopathy, WO

02/ 26737 Pw&gﬁﬁgﬁgzé&%&enepwﬂggg hy, di sorders related to

endot hel i al cel IDSCt iBt@bttefn ap$29.3%°€] ®n sptqimgyegw(;:) ovari an syndrone (PC%}
useful as al dose reductase inhibitors, for inproving cognitive functions in

denmentia and t r SERPHIOW Bhed.8,0. HoAhOBcHEIHAS,82050. 80 131765 1 840, 18 TanpdBor y

cant hord or Sl 446 T4 ARRR T B SEaiR A% 2y ot HeH: 2Rt as Tr.0,

triglyceridegssg, malzs:iwlzgmewm 290lo, 29/B@L3(md 30.uee3d. 51,30 gac3 040,131 .9e
pl asma conpri si nlg— an effective amount of a 56%1?' >ic Form sel ected from

Form| to IV of B[ 3433@mp)N2aN: (ayph 17@3((2“);)%(]5@), ol 6kt @ox {31 206hAPPT

t hi lid t ‘ i i
14 or a LE@W@?&S@ o BB s e S 88 B A IR SR G35
medi ci ne faog. pr QprﬁchoﬁﬂletpTQﬁtati@@ dfmafe&gagglgd&mngfgiﬁgﬁggsnme[e?%qﬁnma

hypergl ycem a, osteoporosi s,

r2or s hce Nilhoumdvbiaraios ity bonalaadidien friohs rcathoRF HEBRSS ance | s
t he underlylng tho i ¢ Fonn
sel ected from For m | &lt%ﬁlf@kﬁg %f&t m%ﬁrﬁ@%dﬁhﬂgﬂ&eﬁ%ﬁﬂgﬁm

" et hyl - N- ( 2hjayolidiyé- )mmbmdmw]empmg kridwrarnethbdk mﬂcﬁsséhdmg)meetmhat e,
havi ng the 15 for, as _defjned.in clai r

conposi tion as c(Flgu na?fap?lg @eéPJﬁ’é‘O@ iy e bgﬁ’otjll-é)ﬁ @6& ‘?%ﬁﬁgrya@ O:lYﬂ%Ubl tors,
fibrates, nicoti@hc amidlingtholiest WAt oohRSIBGh tahpRERRNGRE o pifted A
medi ci ne according to claim 33, wherein the disease is ?ype |1 dlabetes

i npai r @% glafd@deandol er ance, dysli pi daemi a, disorders related to Syndrone X
such as 20 hypertension, obesity, atherosclerosis, hyperlipidema, coronary
artery di sease and ot her cardi ovascul ar disorders, certain renal diseases

i ncl udi ng gl onmerul onephritis, glornerul osclerosis, nephrotic syndrone,
hypertensive nephrosclerosis, retinopathy, nephropathy, disorders related
to endot hel i al ceII actlvatlon psor|a5|s polycystlc ovarlan syndrone

N NN\ Y Y 1 o o M . o - ~ -

ch as _hypertensi onC@OEki ty,
cardi ovascul ar di so E




iucotinic acid, chol estyram ne, col estipol or probucol.
: A, L.AS.A .ASL.AS.9,.AL.A@2.A L A .L ASL
. AQ _wAidaAs. A@ | . AT A@. A{L. A@ . A@IL. ASLj TIUS01/29896

*> +{ 1~ytoj e ZU] cal] ca] ca] ca] ca] ca] ca] ca] c"a] cal ca] ca] ca] ca caJ caJ ca] ca] ca]
cal] cal] ca] ca] ca] c: a] ca] ca] ca] c,aJcaljc”alcalcal _ b ~
((F*-*{***1+][ +++Q ,,,, - | --- ./sll]~ytl§j< [V]]ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca) chal cal caliop] ¢ blmihgaleBiran] o2 PRI EUhmal el 2paiipakhoRiizayT ] ca] ca
1/ C0001>222222233c3l 3333844459555&6666* 7~777{vql gb] X]]] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] benzyifegodidine=a. t-digneapaleqte frmsfica] ca] ca] cal ca] ca] ca] ca] ca] ca] ca]

ca] ca! 7. 8ag89b9n99- L ass For the pre
' <]&<{ <<=7= }::>>>9§E§‘e’§f forth%f%%ﬁ a'gg of Ove]l ]Ica(] ]]n-cal] 5] Hzcﬂa\] ca (Ya] ca] c
a] ca] ca] c 2} (231]yraly&)ahi]lm]]ﬂﬂlamhhw}]ﬂaimﬁwmwm}emﬁilmf} Y @B EsRTAAAA- B

AJcal cat) cal cal L] caBLATLATE éF@kéZMHwiﬁ% Slstkalaaenenan sy s

m ] "0"*_b_thiazdtidine- 12085 26416486 fchifib it gk Prieitbolis sl Fdibsding ] satdR] ¢ al cal
c”a] ca] ca] ca] ca] ca] ¢a] ca] caU ca] caj caj ca] cal ca] ca] ca] ca] ca] ca] caJ calca]ca]c
allg; (i) heatmg the solution 1n a steam bath t111 the solid completely dissolved,

hhhJiiiLj ko kkl\l S 9
2] aUl cal Gal HfiSa) GUEHEE DR o RO A AR R EdY ookt GRS TR OB EATO onal ¢
a] ca] ca] c"gr @B@ﬁ@ooGpppp( qqqqqqqqr drrrr s8t
tDtJtQirtttt Su&u| w mhe”Y] ca ca ca] c Lwa] c* a cal cal] ca] ca] ca] ca] ca] ca]

ca] ca] ¢8] ca] ca] 61"/21] c@ﬁ@ﬁmﬁd ]O(faﬁ patidylanivelethpxyl v v Oww

xxxxyy%zt z??}z{ymlﬁ?z{oﬁd'ﬂe 2} r11°n3 nf]lfat‘f foggl]ega] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca] ca
] ca] ca] ca] ga] calac G@s]sc‘@dtﬁabfe@hﬁﬁbﬁafﬁ&asl Bafe & o85G 2N} _} b} k}} ~~
$s8/ 8%bg} wr nhc’\ a] calcalc caj] ca) ca] ca] ca] ca] cal cal ca] ca] ca]
ca] ca] ca] ca]eélml 11?@}1@@]]%@}(&&?@;]11@@?@1@@92 4-drgenpaleatagilish W | Ul ca] ca
] ca] ca] ca }a) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]
cal ca] ca] ca§ l]qca] ca! ai Nboj npRUrc| wngb\ W ] ] caU] ca] caU] ca] ca] ca] ca] cal] ca] ca
| cal calsal ca] calipal cayunbsizhe ol pepeal salisa:al srlcyhealdabon oai ca’ hYCPk
j PRUr c| wr 1] caL%ca cal].ca] ca ca] ca cal calhpa] cal ca] ca] caJ ca]ca]ca]calc
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30 (iv)  isolating the Form IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
benzyl]thiazolidine-2,4-dione maleate formed.

9. A pharmaceutical composition comprising a mixture of any of polymorphic Forms
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10Y 10. A pharmaceutlcal composition as claimed in claim 9, in the form of a tablet,
5  capsule, powder, syrup, solution or suspension.
11. A method of preventing or treating hyperlipemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insuliﬁ
resistance, or diseases in which insulin resistance is the underlying pathophysiological
mechanism comprising administering a polymorphic Form selected from Form I to IV of
10 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate,
having the formula I as defined in claims 1-4 or a pharmaceutical composition as claimed
in claims 9 and 10 to a patient in need thereof.
12. A method according to claim 11, wherein the disease is type II diabetes, impaired
glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as hypertension,
15  obesity, atherosclerosis, hyperlipidemia, coronary artery disease and other cardiovascular
disorders, certain renal diseases including glomerulonephritis, glomerulosclerosis,
nephrotic syndrome, hypertensive nephrosclerosis, retinopathy, nephropathy, disorders
related to endothelial cell activation, psoriasis, polycystic ovarian syndrome (PCOS),
useful as aldose reductase inhibitors, for improving cognitive functions in dementia and
20  treating diabetic complications, osteoporosis, inflammatory bowel diseases, myotonic
dystrophy, pancreatitis, arteriosclerosis, xanthoma and cancer.
13. A method of reducing plasma glucose, triglycerides, total cholesterol, LDL,
VLDL and free fatty acids in the plasma comprising administering a polymorphic Form
selected from Form I to IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxylbenzyl]
25  thiazolidine-2,4-dione maleate, having the formula I as defined in claims 1-4 or a
pharmaceutical composition as claimed in claims 9 and 10.
14. A method of preventing or treating hyperlipemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin
resistance, or diseases in which insulin resistance is the underlying pathophysiological
30  mechanism comprising administering a polymorphic Form selected from Form I to IV of
5-[4-[2~[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate,

having the formula I as defined in claims 1-4 or a pharmaceutical composition as claimed
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5 15. A method according to claim 14, wherein the disease is type II diabetes, impaired
glucose tolerance, dyslipidaemia, disorders rela‘;ed :co Syndrome X such as hypertension,
obesity, atherosclerosis, hyperlipidemia, coronary artery disease and other cardiovascular
disorders, certain renal diseases including glomerulonephritis, glomerulosclerosis,
nephrotic syndrome, hypertensive nephrosclerosis, retinopathy, nephropathy, disorders
10  related to endothelial cell activation, psoriasis, polycystic ovarian syndrome (PCOS),
useful as aldose reductase inhibitors, for improving cognitive functions in dementia and
treating diabetic complications, osteoporosis, inflammatory bowel diseases, myotonic
dystrophy, pancreatitis, arteriosclerosis, xanthoma and cancer.
16. A method according to claim 14 for the treatment and / or prophylaxis of disorders
15  related to Syndrome X, which comprises administering a polymorphic Form selected
from Form I to IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxyJbenzyl] thiazolidine-
2,4-dione maleate, having the formula I as defined in claims 1-4 in combination with
HMG CoA reductase inhibitors or fibrates or nicotinic acid or cholestyramine or
colestipol or probucol which may be administered together or within such a period as to
20  act synergistically together.
17. A method of reducing plasma glucose, triglycerides, total cholesterol, LDL,
VLDL and free fatty acids in the plasma, which comprises administering a polymorphic
Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
benzyl]thiazolidine-2,4-dione maleate, having the formula I as defined in claims 1-4 or a
25  pharmaceutical composition as claimed in claims 9 and 10 in combination / concomittant
with HMG CoA reductase inhibitors or fibrates or nicotinic acid or cholestyramine or
colestipol or probucol which may be administered together or within such a period as to
act synergistically together to a patient in need thereof.
18.  Use of a polymorphic Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-
30  (2-pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate, having the formula I as
defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 for

preventing or treating hyperlipidemia, hypercholesteremia, hyperglycemia, osteoporosis,
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nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian
syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive

10  functions in dementia and treating diabetic complications, osteoporosis, inflammatory
bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.
20.  Use of a polymorphic Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-
(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate, having the formula I as
defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 for

15 reducing plasma glucose, triglycerides, total cholesterol, LDL, VLDL and free fatty acids
in the plasma.
21.  Use of a polymorphic Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-
(2-pyridyl)aminojethoxy]benzyl]thiazolidine-2,4-dione maleate, having the formula I as
defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 in

20  combination/ concomittant with HMG CoA reductase inhibitors, fibrates, nicotinic acid,
cholestyramine, colestipol or probucol which may be administered together or within
such a period as to act synergistically together for preventing or treating hyperlipidemia,
hypercholesteremia, hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin
resistance, insulin resistance, or diseases in which insulin resistance is the underlying

25  pathophysiological mechanism to a patient in need thereof.
22.  Use of a polymorphic Form according to claim 21, wherein the disease is type II
diabetes, impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X
such as hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease
and other cardiovascular disorders, certain renal diseases including glomerulonephritis,

30  glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian

syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive
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10  pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate, having the formula I as
defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 for
preparing a medicament for preventing or treating hyperlipidemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin
resistance, or diseases in which insulin resistance is the underlying pathophysiological
15 mechanism,
25.  Use of a polymorphic form according to claim 24, wherein the disease is type II
diabetes, impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X
such as hyper-tension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease
and other cardiovascular disorders, certain renal diseases including glomerulonephritis,
20  glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian
syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive
functions in dementia and treating diabetic complications, osteoporosis, inflammatory
bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.
25 26.  Use of a polymorphic Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-
(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate, having the formula I as
defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 for
preparing a medicament for reducing plasma glucose, triglycerides, total cholesterol,
LDL, VLDL and free fatty acids in the plasma.
30 27.  Use of a polymorphic Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-
(2-pyridyl)amino]ethoxy|benzyl]thiazolidine-2,4-dione maleate, having the formula I as

defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 for
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such as hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease

& ()-Y!10

and other cardiovascular disorders, certain renal diseases including glomerulonephritis,

10  glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,

nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian

syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive

functions in dementia and treating diabetic complications, osteoporosis, inflammatory

bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.

15 29.  Use of a polymorphic Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-

(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate, having the formula I as

defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 for

preparing a medicament in combination/concomittant with HMG CoA reductase

inhibitors, fibrates, nicotinic acid, cholestyramine, colestipol or probucol for reducing

20  plasma glucose, triglycerides, total cholesterol, LDL, VLDL or free fatty acids in the

plasma.

30. A medicine for preventing or treating hyperlipidemia, hypercholesteremia,

hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin

resistance, or diseases in which insulin resistance is the underlying pathophysiological

25  mechanism comprising administering an effective amount of a polymorphic Form
selected from Form I to IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]

benzyl]thiazolidine-2,4-dione maleate, having the formula I as defined in claims l-4ora

pharmaceutical composition as claimed in claims 9 and 10.

31. A medicine according to claim 30, wherein the disease is type II diabetes,

30 impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as

hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease and other

cardiovascular disorders, certain renal diseases including glomerulonephritis,

glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,
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methyl-N-(2-pyridyl)amino]ethoxy]benzyl] thiazolidine-2,4-dione maleate, having the
15  formulal as defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9
and 10 and HMG CoA reductase inhibitors, fibrates, nicotinic acid, cholestyramine,
colestipol or probucol.
34. A medicine according to claim 33, wherein the disease is type II diabetes,
impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as
20  hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease and other
cardiovascular disorders, certain renal diseases including glomerulonephritis,
glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian
syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive
25  functions in dementia and treating diabetic complications, osteoporosis, inflammatory
bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.
35. A medicine for reducing plasma glucose, triglycerides, total cholesterol, LDL,
VLDL and free fatty acids in the plasma, which comprises a polymorphic Form selected
from Form I to IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-
30  2,4-dione maleate, having the formula I as defined in claims 1-4 or a pharmaceutical
composition as claimed in claims 9 and 10 and HMG CoA reductase inhibitors, fibrates,

nicotinic acid, cholestyramine, colestipol or probucol.



